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THE ROYAL SOCIETY. 


On July 16 ‘‘ The Royal Society for the Improv- 
ing of Natural Knowledge” will celebrate the 
250th anniversary of its imauguration. Grand 
preparations are befittingly made for this event. 
The Royal Society grew out of informal meetings 
of learned men. When incorporated in 1662, it 
was something intermediate between an academy, 
in the sense of the time, and a club. It remained 
a private society, though it received a Royal 
charter and certain privileges and was a Royal 
Society from its initiation, and noblemen for 
many years enjoyed privileges as to admission. 
But it was officially consulted on all scientific 
matters in its early days, as it is at present. 
For a century it was the only learned society 
of the country devoted to experimental research, 
and it deserved the unique position it held mainly 
owing to this circumstance. Founded in a most 
auspicious period of scientific zeal in order ‘‘to 
improve knowledge of all natural things and all 
useful arts, manufactures, mechanic practices, and 
inventions by experiment, not to meddle with 
divinity, metaphysics morals, politics, grammar, 
rhetoric, and logic,” it had only to develop with the 
development of science. It has had its vicissitudes, 
but an organic change has never been required. It 
has counted among its Fellows the most illustrious 
scientists of this and other countries, and they 
have worked grandly, and have algo quarrelled in 
the same petty and invidious manner with which 
they assert priority and their own particular claims 
up to the present day. A large family of learned 
and technical societies and institutions has mean- 
while grown up, and most of them serve very 
useful purposes. But the Royal Society remains 
the parent learned society of the country, the body 
which takes the lead in all important questions 
affecting the advance of pure and applied science, 
and into which scientists seek admission after 
having made a name in some particular domain of 
science. 

The Royal Society was not the first learned society 
of the country, however, and it had many pre- 
decessors on the Continent. Most of these passed 
under the name of ‘‘academy,” a term which has 
borne varied meanings in the course of time. It 
was originally the name given to some grounda little 
to the north of Athens, where Plato used to discourse 
on philosophy with his pupils. When the Byzan- 
tine Emperor Justinian, in his zeal for Christianity, 
closed the philosophical schools or pagan academies, 
at Athens 529) and elsewhere, the term ‘‘academy” 
disappeared. It was revived, late in the Middle 
Ages, in the Italian academies, often under high- 
sounding and curious names: Accesi, Ardenti, 
Inflammati, Silenti, Ebbri, Gelati, &c. ‘The 
Academia Secretorum Nature, founded by G. B. 
Porta at Naples, in 1560, was devoted to the 
investigation of physics, and was short-lived for 
that reason, Porta being accused of practising 
magic. Florence had a Platonic academy as early 
as 1470, but this did not survive its founder, 





Ficini ; Cosmo Medici was ruler in Florence at 
that time. The Academia Pontaniana of Naples, 
which also elected foreign members, is regarded as 
still older. The Academia Antiquaria of Rome 
dates from 1498; it incurred the wrath of the 
Church and was suppressed in 1550. 

These academies cultivated art and literature, 
though the academy of Aldo Manuzio, of Venice 
(1495), was more intended for superintending the 

roduction of books which Manuzio issued from 

is press than for the promotion of literature. The 
Accademia della Crusca, founded in Florence in 
1582, desired to purify the Italian language, to 
separate the bran (crusca) from the flour. It was 
thus the prototype of the Académie Frangaise, the 
outcome of the meetings of literary men at the 
house of Conrart and at the Hétel Rambouillet in 
Paris, to which Richelieu and Louis XIII. gave a 
constitution in 1635, according to which the forty 
members had to confine themselves to the purifica- 
tion and embellishment of the French language. 
The Académie des Inscriptions et Belles Lettres was 
added in 1663, and the Institut de France now com- 
prises these two academies, and further, the 
Académie des Sciences (1666), the Académie des 
Beaux Arts, and the Académie des Sciences Morales 
et Politiques. The first German academy was the 
Fruchtbringende Gesellschaft of Weimar, 1617. 

As an institution devoted to experimental science 
the Royal Society was anticipated by the Accademia 
del Cimento (experimental test), founded at Florence 
in 1657 by Leopold, brother of the Grand Duke 
Ferdinand II. 
the members, who met in the ducal palace ; but 
the society came to an end in ten years, when 
Leopold accepted a cardinal’s hat. As a learned 
English society the Royal Society had several pre- 
decessors—the Society of Antiquaries in the first 





matician, some learned men, whom the Civil War 
had driven from the Universities, used to meet 
every week in London since 1645, at Gresham 
College, or in Dr. Goddard’s house in Wood- 
street, because he kept an operator for grind- 
ing lenses in his house, or in the Bull’s Head 
Tavern, Cheapside, to discuss and promote the 
‘*new and experimental philosophy” and what- 
ever had any relation to it. State affairs and 
questions of theology were expressly precluded. 
Among these men were Samuel Foster, Professor 
of Astronomy at Gresham College; John Wilkins, 
then Chaplain to the Elector Palatine, later Bishop 
|of Rochester ; and Dr. Theodore Haak, a native 
from the Palatinate, to whom Dr. Wallis ascribes 
the initiation of these meetings; probably also 
Robert Boyle, who is supposed to have referred to 
these gatherings when he wrote of the ‘‘ invisible 
or philosophical college” in 1646. When Wilkins 
was called back to Wadham College, Oxford, in 
1648, and others returned to their universities, 
there was a division, the meetings being held at 
Oxford, in Wadham College, or in Boyle’s lodgings, 
in the house of Dr. Petty, an apothecary, and also 
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continued in London. The two branches kept in 
| communication. According to the rules of 1651, 
/nobody was admitted without the consent of the 
| majority; most of the members were physicians. 

| The death of Oliver Cromwell disturbed the 
|meetings, and members one afternoon found 
|Greshain College occupied by soldiers. After the 
| Restoration the regular meetings were resumed, and 


iviani and Torricelli were among | on Wednesday, November 28, 1660, the first journal 
| book was opened with the entry that after a lecture 


by Mr. Wren (both Christopher and Matthew were 
original fellows), Lord Brouncker, Boyle, Bruce, 
Sir Robert Moray, Wilkins, Ball, Goddard, Hill, 
and others discussed the foundation of a college 


instance. This society was founded by Archbishop | for promoting physico-mathematical experimental 
Parker in 1572, for the preservation of ancient |learning. A list of desirable members was drawn 
documents and for the promotion of the knowledge | up, members to pay 10s. down and Is. weekly. Sir 


of antiquity ; they failed to obtain a charter, and 
the society was dissolved by James I. in 1604, and 
not refounded till 1717. James was more favour- 
able to the scheme of Edmund Bolton, an academy 
to consist of three classes :—Tutelares (Knights of 
the Garter), Auxiliares (lords), and Essentiales 
(famous lay gentlemen). But the scheme was not 
carried out. Nor was the next. Charles I. granted 
a special licence for establishing a college under 
the title of Minerva’s Museum for the instruction 
of the young nobility in the liberal arts and 
sciences (comprising astronomy, languages, and 
fencing) by a governor and six professors. We 
notice, however, that due consideration was to be 
shown for noblemen, and this was so also in the 
Royal Society. A proposal by Evelyn in 1659, to 


Robert Moray reported this resolution to King 
Charles Il. The journal of December 5 was signed 
by seventy-three members ; it was resolved that no 
person should be admitted ‘‘ without scrutiny, 
excepting such as are of the degree of Baron or 
above,” who were to be admitted as supernumeraries 
if they desired so, the ordinary roll to consist 
of fifty-five members. In March, 1661 (1660 old 
style, because the old civil year began with 
March 25), Sir John Moray was elected president. 
The first charter passed the Great Seal on July 15, 
1662, and this is the date of the beginning of the 
** Royal Society for the Improving of Natural Know- 
ledge.” 

The new Fellows were not quite satisfied with 
their privileges, however, and a second charter was 





establish a kind of scientific monastery, a philo- 
sophico-mathematical college, into which scientists | 
might retire, did not find support either. 

In the case of the Royal Society, as in that of 
many institutions, it is more easy to fix the| 
inauguration day than to decide upon a birthday. | 
According to Dr. J, Wallis, an Oxford mathe- | 


granted on April 22, 1663. This was again supple- 
mented by the third charter of 1669, which confirms 
the old charter, with the significant addition of a 
— of land in Chelsea (Chelsea College, not Chelsea 

ospital). The second charter nominates Lord 
Brouncker (Lord High Admiral ; he introduced con- 
tinuous fractions and experimented on the recoil 
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of guns) president and a council of twenty-one 
members, and declares ninety-four persons ‘‘sodales” 
of the new Royal Society ; several of these ninety- 
four, among whom there was a large contingent of 
noblemen, were subsequently expelled. There were 
few members whom we should now call men of 
science, more lawyers, physicians, politicians, and 
also several poets. 

Henry Oldenburg, a native of Bremen, was 
nominated first secretary by the charter, and re- 
mained secretary till 1677 ; but he was, in 1667, 
sent to prison for several months on a charge of 
treasonable practice. Weld mentions J. Wilkins 
as first secretary in his list of secretaries ; but he 
does not specify his nomination, and he dates his 
election, like that of Oldenburg, from April 22, 1663. 
The King himself became a member ; hence Thomas 
Sprat, in the dedication of his History of the 
Royal Society, addresses the King, ‘‘ Of all the 
kings of Europe your Majesty was the first who 
contirmed his noble design of experiments by 
your own example.” But there is no record 
that Charles II. ever attended a meeting, though 
he had experiments performed before him, sent 
some natural loadstones, and set the Society 
problems—for instance, whether air could be com- 
pressed by water; he had a bet on that question. 
The incorporation of the Royal Society has been 
described as ‘‘ the only wise act of Charles IT.” 

The mace, which he presented to the Society in 
1663 and which must - in its place to make a 
meeting legal, is not the famous ‘‘ bauble mace,” 
which Cromwell had taken away from the House 
of Commons ; the mace was especially made for 
the Society. The first charter-book, which contains 
the autographs of all the Fellows—the ‘‘ Register ” 
is another socal a very handsome volume of 
the finest vellum, bound in crimson velvet, with 
gold clasps, adorned with the gold shield of the 
Society, the arms of England superbly emblazoned, 
and with the arms of the Society. Charles II. 
also promised the Society a liberal contribution 
from the adventurers and officers of Ireland— 
that is, the soldiers who, under the Lord-Lieu- 
tenant, the Duke of Ormonde, disposed of the 
property of 3000 Irish families. Protestants might 
recover their estates, Catholics only under practically 
impossible conditions, and when the Royal Society 
pressed their claims, it resulted that Ormonde had 
already bestowed the estates in question upon his 
friends. Hence the grant of the third charter. 

Before we proceed to a brief account of the work 
of the Society, we will refer to the sources of 
information. There are four ‘‘ Histories of the Royal 
Society.” The first history, by Thomas Sprat, 
afterwards Bishop of Rochester, was published in 
London in 1667, when the Society had nearly 
200 members. It is more a defence of the Society 
against the criticisms of Aristotelian philosophers 
than a history. The dedication to the King, from 
the opening of which we have already quoted, 
concluded with the words :— ‘‘ Your Majesty will 
certainly obtain immortal fame for having estab- 
lished a perpetual succession of inventors.” The 
second history, by Thomas Birch, D.D., Secretary to 
the Royal Society, was published in 1756-1757, and 
dedicated to George II. The four quarto volumes 
are of great value, because they contain the most 
important papers brought before the Society, but 
not published in the Philosophical Transactions, in 
their proper order down to 1687. The next history, 
by Dr. Thomas Thomson (of Glasgow), London, 
1812, was intended to elucidate the Philosophical 
Transactions and contains lists of the Fellows. 

The fourth ‘* History of the Royal Society, with 
Memoirs of the Presidents,” compiled by Charles 
Richard Weld, barrister-at-law, assistant secretary 
and librarian to the Royal Society (two octavo 
volumes, London, 1848) brings the history down to 
1830. It is offered ‘‘ as a faithful account of the 
rise, progress, and constitution of the Royal Society, 
and partakes more of a civil than of a scientific 
character.” This character is, unfortunately, too 
faithfully observed. Thus, when John Canton 
was granted the Copley Medal in 1751 ‘for a 
curious method of making artificial magnets with- 
out the use of natural ore,” Weld wrote a few pages 
on the bitter controversy between Canton and the 
Rev. J. Mitchell (also F.R.S.), who claimed priority; 
but he hardly explains the process.* Weld also 


* John Canton, a broad -cloth weaver of Stroud, 
observed that freely suspended fire-irons took up the 
position of the dipping needle, and he used a poker and 
tongs to communicate to steel bars m 


; ca etism which they 
acquired from position and frequent 


ws, 





contradicts himself in some statements, and his 
matter is not well arranged. Yet his ‘‘ History” is 
certainly most valuable. 

We are not aware that any history of the Royal 
Society has appeared since Weld’s, though much 
has, of course, been, written affecting the Society. 
We believe that the Society is now preparing 
another Jubilee History. In 1897 the honorary 
secretaries—then Sir Michael Foster and Sir 
A. W. Riicker—issued a ‘‘ Record of the Royal 
Society ” as a complement to the official year-book. 
A second edition of this record followed in 1901, 
embodying the contents of the first edition with 
additions. These records contain a history of the 
foundation of the Society, lists of all the Officers 
and Fellows so far as established from the begin- 
ning, brief biographies of the presidents, lists of 
the benefactors and special lecturers, the statutes, 
trusts, funds, and honours at the disposal of the 
Society, and a summary of the work in which it 
takes part. 

We return to our historical account. The Society 
was established for the improvement of natural 
knowledge. ‘‘ The natural,” Humphry Davy wrote 
about a hundred years ago, ‘‘ was intended to imply 
the contradistinction to supernatural, because at 
that period the arts of witchcraft and divination 
were extensively practised. The object was, as 
Sprat says, ‘‘ to try all things, in order to separate 
superstition from the truth.” They did try all 
things, and the early agenda papers show a peculiar 
me of all kinds of experiments, many of which 
appear more ‘‘curious” to us now than they were 
to that generation and the following, which re- 
peatedly bestowed the Copley Medal for ‘‘ curious 
and useful inventions.” They tried to ascertain 
whether a spider could escape from a circle of 
powdered unicorn’s horn, and whether a fish hung 
up by a string would turn to the wind; they 
grafted a cock’s spur on his head, and listened to a 
long paper on the barnacle goose. But they made 
experiments with Boyle’s air-pump and with the 
pendulum, loaded wires until they broke, tested 
the recoil of guns, and studied Jupiter’s satellites, 
oceanic currents, and the deviation of the compass. 
The journal-book of the fourth meeting of the 
incorporated Society, held on September 10, 1662, 
mentions the following communications :— Mr. 
Croone read the account of Mersennus of the 
tenacity of cylindrical bodies; Mr. Croone was 
ordered to show further experiments on the strength 
of wires ; a French manuscript on determination 
of height by catoptrics was read; Dr. Goddard 
made an experiment on the compression of air ; 
Dr. Wren referred to Rook’s observations of 
Jupiter’s satellites ; Dr. Goddard showed how much 
air a man’s lungs will hold ; Mr. Evelyn showed the 
(already-mentioned) cock’s spur experiment; it was 
discoursed whether there * any such thing as 
sexes in trees and plants; Sir Robert Moray 
referred to the cutting (pruning) of trees and to the 
planting of timber in England ; Mr. Boyle showed 
a puppy which had been preserved in a certain 
liquor, though in an unsealed vessel. The want 
of order and method was severely criticised at the 
time, and it shocked Goethe when his ‘‘ Farben- 
lehre” and his petty jealousy of Newton had 
made him read up the early history of the Royal 
Society. That censure by Goethe was more justified 
than his puerile attacks on Newton. But the 
charges of absolute want of method, brought by 
contemporary and later detractors of the Society, 
did not long remain justified. For if members, in 
their zeal to learn what was going on elsewhere, 
looked at and listened to things which were not 
any better arranged than the news of a modern 
newspaper, they appointed in 1664 permanent 
committees on mathematics, astronomy and optics, 
chemistry, geological science, the histories of all 
trades, for correspondence and for collecting 
natural phenomena in general ; they issued in- 
structions to travellers, and sent persons abroad 
for collecting information. 

The new Society, of course, had many detractors. 
The original members were all staunch Royalists. 
But politics and religion underwent rapid changes 
in their mutual relations, one party was as intolerant 
as the other, if not as serious, and the classical 
scholars, to whom Aristotle was the alpha and omega 
of all natural science, were incensed at the new 
experimental philosophy of a society which decried 
speculations and had adopted the device ‘* Nullius 
in verba,” which may be translated, ‘‘ Swear by no 
man’s words.” Very likely, too, the new Royal 
Fellows were a little too fond of basking in the 





Royal sunshine and in their own glory. They 
had not chosen the sceptic St. Thomas as their 
ete saint, as Petty—who Jaunched a double- 

ttomed boat in 1663—had proposed, but had 
selected St. Andrew. Yet there was a healthy 
sceptic spirit in their work, combined with a good 
deal of personal temper. The privileges of Fellows 
were not particularly striking. The second charter 
expressly mentions that they could claim the body 
of any,executed criminal from Tyburn for dissec- 
tion, the warrant to be signed by the President. 
It was more important that they were entitled to 
appoint one or more printer and engraver and to 
give their ‘‘imprimatur” to publications, and that 
they had the right to correspond on matters philo- 
sophical with ‘‘all sorts of foreigners,” and to build 
a college. A Royal patent of 1662 also decreed 
that no patent should pass for any philosophical or 
mechanical invention until the process had been 
examined by the Royal Society. 

The special privileges of peers have gradually 
disappeared, and at present only Princes of the 
Blood Royal are privileged as to election. A 
prince may be proposed at any meeting and balloted 
for at the following meeting, while the election of 
ordinary Fellows is subject to rather elaborate 
rules, as weshall see. As regards the introduction 
of ‘‘ strangers,” any British subject of the title and 
place of Baron could, according to the statutes of 
1752, attend a meeting by the allowance of the 
President, whilst other visitors might attend upon 
leave obtained of the President and Fellows present. 
The statutes of 1776 make no mention of the privi- 
leged class of strangers; a motion to admit the 
public was defeated in 1867, and in quite recent 
days the old rules as to the admission of visitors 
have more rigorously been enforced again. 

In the early years the Fellows certainly enjoyed 
a distinguished position, and the Society remained 
fashionable under Lord Brouncker’s successors in 
the chair—Sir J. Williamson (elected 1677) ; Sir 
Christopher Wren (1680); Sir John Hoskins (1683), 
‘*a most learned virtuoso as well as a lawyer ;” 
and Sir Cyril Wycke (a Lord Justice, 1683). 
Samuel Pepys, of diary fame, who was elected 
President in 1684, probably owed his position to 
Court favour. He is said to have madea good Presi- 
dent, however. Dryden, Waller, and Cowley were 
members in those days. Pepys’ successors up till 
Newton (1703) were all aristocrats—John Lord 
Vaughan (Earl of Carbery), Thomas Earl of Pem- 
broke, Sir Robert Southwell, Charles Montague 
(Earl of Halifax), and John Lord Somers. By 1673, 
however, the membership roll had fallen to 146, 
and half of the Fellows were in arrears with their 
subscriptions. A request made by the Admiralty 
that the Society should raise a ship that had sunk 
off Woolwich was declined for want of funds. 

Noteworthy among the early assailants of the 
Society is a Dr. H. Stubbe, a physician at War- 
wick, whose ire had been provoked by Sprat’s 
History. Stubbe censured this history as destructive 
to the established religion and the Church of 
England, and he attacked and ridiculed the Society 
and its work, not without reason and ability, but 
in a coarse style. The ‘‘ Plus Ultra,” by Joseph 
Glanvill, a Fellow of the new Society, who asserted 
that remarkable improvements had lately been made 
in practical learning in spite of all the protest of 
the Aristotelians, also came in for Stubbe’s critique. 
When a blood transfusion experiment was performed 
by the Society in 1667 on a Cambridge man, who 
had seen better days, the patient was purposely 
debauched (Weld relates) in order to discredit the 
Society. More dangerous than these attacks from 
outside were the internal dissensions, to which we 
shall have to refer. 

Notwithstanding opposition and ridicule, how- 
ever, the Society did useful work. All the pro- 
ceedings were registered, without any attempt at 
classification, however, lest anybody be inclined to 
generalise or to form systems—another grievance 
of the detractors. The Philosophical Transactions 
first appeared in March, 1665. They were originally 
‘the single act” (speculation) of the secretary, H. 
Oldenburg, but it was soon decided that they be com- 
posed and printed by the secretary, every month if 
there be sufficient matter, and twelve volumes, con- 
sisting of 137 numbers, were published by him, after 
having beenlicensed bythe Council. It is noteworthy 
that the Journal des Scavants, which was started in 
1665, relied in its earlier numbers largely on trans- 
lations from the Philosophical Transactions. The 
Transactions remained the work of the secretaries 
till 1753, when forty-six volumes, consisting of 
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496 numbers, had appeared ; the work was then 
undertaken by the Society itself. The Proceed- 
ings, giving abstracts of the papers published, ‘were 
only started in 1852, and abstracts were then drawn 
up, for the Proceedings, of papers read since 1800. 
The division of the Philosophical Transactions into 
Series A, mathematical and physical papers, and 
Series B, biological papers, was introduced in 1887. 

The publication of the Transactions in London, 
as well as the meetings-of the Society, were 
interrupted by the plague of 1665. Most of 
the Feliows migrated to Oxford, where the meet- 
ings were held and vols. vi. to viii. of the Trans- 
actions published, though Olderburg himself—as 
did Hooke also—remained in London and con- 
tinued his several duties. A real gap in the publi- 
cation of the Transactions occurred in 1679; this 
gap was filled by Hooke’s ‘‘ Philosophical Collec- 
tions,” which were discontinued again in 1683. 

As first ‘‘ curator” of a society which was devoted 
to experimental science, Robert Hooke was a very 
important person. Curator meant both curator of the 
curiosities, which had been replenished by the pur- 
chase of the Museum of Rarities of Mr. Hubbard, 
in 1666, as well as demonstrator. Hooke held the 
latter post from 1662, and the Society owed him 
much. Fellows were proud of their demonstrator 
—whom many hated heartily—who always had 
novelties ready for their instruction. Robert 
Hooke, the Hooke of Hooke’s law, was a re- 
markable man. Born at Freshwater, on the Isle 
of Wight, in 1635, he was educated at Oxford, 
became Boyle’s assistant, and through him 
curator of the Royal Society and also professor 
of geometry at Gresham College. In 1677 he 
was elected secretary of the Society. He was 
a very clever mechanician, and if his mathe- 
matics had been stronger, he might have pushed 
many of his researches, which covered a very 
wide range, to a successful issue. As it was he 
anticipated many a scientific discovery, partly or 
wholly, and quarrelled with everybody. He tried 
to find out the origin of the plague, and constructed 
a model for the rebuilding of the City after the 
fire of 1666; he invented the anchor escapement 
and spring balance, made remarkable microscopical 
researches, anticipated Chladni’s acoustical figures, 
approached the gravitation law, and was an 
acknowledged authority on optics, but claimed, in 
1671, to have invented an infallible method of 
improving all sorts 6f optical instruments, which 
he never explained, and was so personal in his 
attacks on Newton’s theory of light that Newton 
did not publish his ‘‘Opticks” till after Hooke’s 
death. Hooke has often been charged with 
ascribing the inventions of others to himself. The 
Society gave him a good salary, but he dragged 
them before the Law Courts, and was penurious, 
though he made much money as a surveyor and left 
a fortune. Illness and personal disfigurement 
probably embittered the man, and history has dealt 
more leniently with him than his contemporaries, 
whom his conceit exasperated. But Biot was perhaps 
right when writing, ‘‘ Hooke est mort, un homme 
de génie, et un mauvais homme. La Société 
Royale y gagne plus que la géométrie n’y perd.” 

Oldenburg, a generally respected man, who did 
much to establish the fame of the Society abroad, 
had only received occasional grants as secretary. 
Hooke was one of two paid secretaries. Richard 
Aston, also secretary in 1681 to 1685, suddenly 
resigned, to extort higherterms. The Society then 
appointed two honorary secretaries and a paid 
clerk (later an assistant secretary) ; Halley held the 
latter post in 1686. In 1720 the honorary secre- 
taries were allowed a stipend of 50l., which was 
gradually raised to 100 guineas in 1799, and to 2001 
in 1860. The appointment of a foreign secretary 
was rendered possible in 1719 by the bequest of 
R. Keck; the stipend, originally 201., was also 
raised ; the emoluments were sometimes declined— 
for instance, by A. Williamson. 

(To be continued.) 








HARLAND AND WOLFF'S WORKS AT 
BELFAST. 

Pustic interest in Ireland is at the moment 
associated chiefly with political questions, and 
particularly with the attitude of Ulster towards 
the Home Rule scheme ; but the members of the 
Institution of Mechanical Engineers, when they 


visit Belfast at the end of this month, will find| 


little outward evidence of the trouble which agitates 
the keen politician. They will, instead, have forced 





upon their notice the undoubted fact that, from the 
industrial point of view, Belfast is very prosperous ; 
it probably was never more so, especially as regards 
shipbuilding and engineering. It has always been 
a subject of surprise that works in the north of 
Ireland, which produce none of the raw materials 
for these industries, should take such a prominent 
place in production, not only in respect of the aggre- 
gate tonnage launched each year, but in the size of 
individual ships. This, it is recognised, is the result 
of the enterprise, practical ability, and capable 
administration of a succession of ‘‘captains of 
industry ;” and at no time were those qualities, 
essential to success, displayed more fully than at 
present, so that the unprecedented prosperity 
of Belfast marine industries is explained. This is 
proved not only by the recent productions of the 
works, but by the extensions and additions to 
mechanical equipment made in recent years. In 
the case of Messrs. Harland and Wolff, Limited, 
with which we propose to deal in this article, there 
have been added during the past five years new 
shops having an area of 165,086 sq. ft. in the 
shipbuilding yard, and of 222,875 sq. ft. in the 
machinery works. New tools have been installed 
to deal with the larger component parts of the 
structure of the modern behemoths of the ocean 
as well as to ensure a higher degree of reliability 
and economy in manufacture. Coincident with 
these improvements the machine-tools have been 
rearranged in almost all the shops. The result is 
that the works differ widely from those of five 
years ago, so that the members of the Institution, 
even although they have been through the works on 
the occasion of former Belfast meetings, will profit 
largely from a complete examination of the estab- 
lishment and of the tools in use, not only because 
of the arrangement of the machines relative to each 
other and to the work undertaken, but also because 
of the special adaptation of, and additions to, some 
machine-tools which are more or less standard appli- 
ances in marine construction. Interesting also is 
the development made in the structure of shops 
and in the crane equipment. In describing the 
works, therefore, we propose to direct special atten- 
tion to these features, as well as to the administra- 
tion and management, which have been factors in 
the success of the Queen’s Island Works. 

Lord Pirrie, to whom must be credited a large 
measure of the firm’s success in recent years, wrote 
that ‘‘ merit is becoming more and more the only 
determining factor in life, so that to-day the invi- 
tation to the youth of the world is, ‘Go in and 
win.’” The history of shipbuilding in Belfast, from 
its inception to the present time, abundantly proves 
this dictum. The first shipbuilding concern began 
in 1791—six years after the Belfast Corporation 
had been established by Act of Parliament—by 
William Ritchie, who migrated from Ayrshire, and 
was continued by the son-in-law of the principal, 
Alexander McLaine, who came from the Island of 
Skye. Much was done by them, their descendants, 
and by the Connells. The first steamer built in 
Treland—a tug—was constructed in 1820, and the 
engines were made by Coates, of the Lagan 
Foundry. The first passenger steamer was built 
in 1838, and was 170 ft. long, of 750 tons burthen, 
Coates and Young supplying machinery of 250 
horse-power. The onal at Queen’s Island, which 
ultimately became that of Messrs. Harland and 
Wolff, had its origin in the early ’fifties, begin- 
ning with a staff of forty-eight men, while the 
area covered was 3} acres. The story of how this 
establishment has a until it now covers 
80 acres, and gives employment to from 15,000 
to 16,000 men, distributing weekly 28,000/. in 
wages, has often been told, but may here be 
epitomised. The founder was Mr. Robert Hickson, 
who met with labour and financial difficulties in 
carrying on the undertaking, but the advent, 
at the end of 1854, of Mr. (afterwards Sir) 
Edward James Harland* opened a new epoch in 
the industry—we might almost say in the pros- 
perity—of the City of Belfast. He became 
manager of the Hickson Works, and although he 
met great difficulties, due not only to finance, but 
to labour troubles, he beat down all opposition. 
Five years later Harland resolved to start some- 
where as a shipbuilder on his own account, but 
Mr. Hickson invited him to take over the works, 
and the transfer was completed through the 





* The life story of Sir Edward Harland was told fully 
in ENGINEERING, vol. lxi., page 21, on the occasion of 
his death, on December 23, 1895, 





assistance of the late Mr. G. C. Schwabe, of Man- 
chester, who was largely interested in shipowning, | 
and whose nephew, Mr. G. W. Wolff, then serv- 
ing at sea as an engineer, became a year or 
two afterwards a partner with Harland. Mr. 
Schwabe proved a good friend to his two young 
protégés, and it was his influence which secured 
them their first important order, for three screw- 
steamers, 270 ft. long, from Messrs. J. Bibby, Sons 
and Co., of Liverpool. From these small beginnings 
great things have grown. We may at once com- 
plete the story of the personnel of the company. 
The partners named in the title of the company had 
ultimately two invaluable colleagues, Mr. Walter 
Henry Wilson, who entered the works as a pupil in 
1856, and Mr. William James (now Lord) Pirrie, 
who became an apprentice in 1862. Both of them 
— the co-partnery in 1874. Sir Edward 

arland died at the end of 1895, Mr. Wilson* 
in May, 1904. Mr. Wolff retired from the firm in 
1906 ; he had for many years previously devoted 
himself exclusively to his Parliamentary duties. 
Now of the group of young men who made the firm, 
Lord Pirrie remains alone in the management. 
Perhaps the most discriminating tribute to the worth 
of the characteristics of these pioneers which resulted 
in such a sound foundation for success is that given 
bySir Edward Harland in his contribution to Smiles’s 
‘**Men of Invention and Industry”—namely, that 
they won honourable and responsible positions by 
dint of merit only—‘‘ by character, perseverance, 
and ability.” As to the influences which have done 
most in recent years, the members of the Institu- 
tion of Mechanical Engineers know much, because 
Lord Pirrie is a member of the Council, but the 
late Mr. Stead, in one of his character sketches, 
said that ‘‘ foresight, optimism, incessant industry, 
the selection of able lieutenants (a sure mark of 
superior ability), the constant introduction of new 
and improved devices, and every possible combina- 
tion of mind and body, have been brought into 
requisition, united with unique powers of organisa- 
tion, to build up the greatest business of the kind 
that has existed in the world since men first began 
to go down to the sea in ships.” 


Tue Propvuction oF THE Works. 


An important turning-point in the career of the 
company was the institution of the White Star Line 
in 1870 by the Ismays, who recognised the value of 
the innovations introduced into the design of ships 
by Harland, who was one of the most originative 
of naval architects. From that time onward prac- 
tically every ship built for the line was constructed 
at Belfast. The first vessel constructed was the 
Oceanic, 400 ft. long and of 41 ft. beam, and 
notable as the first ship to have passenger accom- 
modation amidships instead of aft, where the vibra- 
tion of the screw was then a source of discomfort to 
passengers. There followed, in 1875, the Britannic 
and Germanic, +t of 5000 tons and 5500 horse-power, 
and these vessels ran for over a quarter of a 
century flying the White Star flag with phenomenal 
success. The story of the association between the 
Belfast builders and the White Star Line practically 
involves the story of the development of the Atlantic 
liner ; but, although the theme is seductive, we must 
refrain from entering at length upon it. It will be 
sufficient to show the steady development in the 
tonnage of the ships by noting some of the important 
successive additions. The Oceanic of 1899 (the 
second of the name) was of 17,274 tons gross 
register; the Celtic, built two years later, was of 
20,904 tons ; the Cedric, builtin the following year, 
was of 21,035 tons; the Baltic, of 1904, of 23,876 
tons; the Adriatic, of 1907, of 24,540 tons; and 
then a great step was made in 1911, when there 
were completed two more ships of the Olympic type, 
with a tonnage of over 45, tons. The length 
of the hull in this interval of thirteen years had 
increased from 685 ft. 9 in. to 825 ft. 6 in., and the 
beam from 68 ft. 3 in. to 92 ft.6 in. At present 
the firm are building a still larger ship, the gross 
tonnage of which will probably exceed 50,000 tons. 
Other ships besides those named have been built 
in the interval for the White Star Company, the 
total tonnage for the line amounting to 565,000 tons, 
of an approximate value of 14,000,000. This 
does not include the vessels for other lines now 
absorbed in, or allied to, the White Star fleet. It 


* A memoir of Mr. Wilson will be found in Enorvger- 
ING, vol. lxxvii., page 760. 
The performances of Atlantic liners will be found 
recorded in a series of articles in ENGINEERING, vol. li. 
and lii., vol. lv., page 463, and vol. Ixxxiv., page 130. 
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must not be assumed, however, that the White Star 
Company and allied lines are the only clients of the 
firm. As Mr. Stead pointed out, Lord Pirrie ‘‘not 
only builds ships, but he owns them, directs them, 
controls them on all the seas ofallthe world.” For 
such lines, naturally, Messrs. Harland and Wolff 
have built many ships ; but there are other companies 
for whom repeat orders have time and again been 
placed because of entire satisfaction with former 
work, and it may be added that the reputation of 
the firm in the building of leviathan ships has 
induced many of the Continental firms to become 
clients in order to ensure the soundest possible 
construction and to obtain guidance for future work. 
We give in Table I. a list of the companies to whose 
lines large contributions have been made :— 


TABLE I.—Approximate Total Gross Tonnage of Vessels 
Built by Messrs. Harland and Wolff, Limited, at Belfast, 
Sor the Principal Lines Mentioned. 


Tons. 
White Star Line ... 565,000 
Hamburg-Amerika Line... 150,000 
Union-Castle Line 143,000 
Bibby Line.. 115,000 
Royal Mail Steam ‘Packet ; Company .. 105,000 
Leyland Line - : 104,000 
Atlantic Transport Line... 88,000 


Holland-America Line ... i “ 84,000 


T. and J. Brocklebank . 71,000 
Pacific Steam Navigation Compan 65,000 
Peninsular and Oriental Steam Navi- 

gation Company pee &s ey 62,000 
Dominion Line _... 58,000 
African Steamship Comp any, Limited 51,000 
George Thompson and , Limited .. 33,000 
Other companies, including :—Elder, 

Dempster and Co., Limited, E. 

Bates and Sons, British Shipowners’ 

Company, Asiatic Steam Navigation 

pear ag Warren Line, West India 

and Pacific Company, and W. 

Johnston and Co, 199,000 
Other owners in Liverpool, London, 

&e.. a _ 143,000 
Trish companies Wea “about — 100,000 


The firm have not devoted themselves to any 
extent to the building of warships; they have 
confined themselves to merchant ships, but have 
done much work in providing the icles and pro- 
pelling engines and auxiliaries of some warships, 
among the number being the battleship Hannibal, 
of 15,000 indicated horse-power, the battleship 
Queen, of 18,000 indicated horse-power, the battle- 
ship King Edward VII., of the same power, the 
armoured cruiser Mino‘aur, of 27,000 indicated 
horse-power, while the Parsons turbines for the 
TaBLE II.—Gross Tonnage and Indicated-Horse-Power 

Output in Quinquennial Periods since the Foundation 

of the Firm in 1859. 


Indicated 








Five Years Ending Vessels. Tonnage. Horse-Power. 
1864 30 30,276 _ 
1869 37 28,400 _ 
1874 21 55,339 ~ 
1879 2 49,864 — 
1884 42 104,025 34,520 
1889 49 156,077 115,000 
1894 68 813,225 180,390 
1899 43 374,188 243,174 
1904 33 381,853 296,600 
1909 42 378,876 316,401 
(Last two years) 18 234,070 197,046 
1910 and 1911 
(First six months) 4 42,290 20,850 
1912 
429 2,148,483 1,402,981 





Dreadnought battleship Neptune, of 25,000 horse- 
wer, were also built at the Queen’s Island Works. 
ention should also be made of the Admiralty 
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The third plan (Fig. 3) shows the arrangement of the 
works in 1907. In the South yard the patent slip has 
disappeared, and there are five large berths instead 


of the six narrower berths of former years. What 
is now known as the North yard had been laid 
out specially for heavy tonnage, and completed in 
1898 to 1901, with four building-slips, the first 
of the large vessels built there being the Oceanic, 
the second of the name. In 1907 it was decided 
to rearrange the slips, and three were built to 
occupy the space originally taken up by the four, 
so that ships of greater beam as well as of greater 
length could be constructed. But as to the struc- 
tural alterations involved in this work more will be 
said when we come to deal with the shipbuilding 
berths. The fourth plan (Fig. 4) shows the extent 
of the works to-day, and it may be said in this con- 
nection that of the 165,086 sq. ft. added during 
the past five years to the shipbuilding works, the 
platers’ department absorbs 54,450 sq. ft., the 
joiners 50,700 sq. ft., the ce or ntey MR ome 
30,208 sq. ft., the shipwrights 22,266 sq. ft., the 
plumbers 3120 sq. ft., and the miscellaneous depart- 
ments 4348 sq. ft. In the engineering section of 
the works, the total addition of 222,875 sq. ft. to 
the area roofed in, includes 61,750 sq. ft. in the 
machine-shops, 73,150 sq. ft. in the boiler-shops, 
58,675 sq. ft. in the foundry, and 29,300 sq. ft. in 
the miscellaneous departments. 

The capacity for production is, at least, 100,000 
tons of shipping and 100,000 horse-power of 
machinery per annum, a tonnage which has been 
exceeded during three years in 1903, 1910, and 
1911, There are eight shipbuilding berths, and in 
addition extensive repairing and reconstruction 
works at Belfast as well as at Southampton, while 
others are in progress of construction at Liverpool. 
The firm, too, have acquired works in Glasgow, where 
there are six building-berths and a large engineering 
factory and fitting-out basin. It may be interesting, 
in view of the visit of the Institution of Mechanical 
Engineers, to give some particulars as to the work 
on hand at Belfast, and this is shown in Table III. 
There are being completed at the fitting-out wharves 
five vessels, four of them of 11,500 tons and one of 
8570 tons ; while on the stocks in the South yard 
there are five vessels, one of 15,000 tons. In the 
North yard there is, in one of the two 1000-ft. 
berths, a ship of the Olympic class ; while in No. 1 
berth is the Ceramic, a ship of 18,000 tons, with 
very extensive refrigerating holds for the storage 








Southampton, where repair and engineering work is 
done ; and Mr. John Dickinson, who is responsible 
for the recently acquired works on the Clyde, for- 
merly owned bv the London and Glasgow Iron Ship- 
building and Engineering Company, Limited, and 
Messrs. Mackay and Thomson. Reference might 
here be made also to the late Mr. Thomas Andrews, 
who, until his much regretted loss while on board 
the Titanic, on the business of the company, was a 
member of this board of managing directors, and 
was widely respected, not only for his intimate know- 
ledge of shipbuilding on the practical and scientific 
side, but also for his fine personality. It should be 
added that each department is run by the chief of 
the department, but meetings of the board are held 
nen or more frequently should any important 
administration question arise demanding collective 
consideration. Lord Pirrie, as ‘‘ Chairman of 
Principals,” is in continuous command, and when he 
is not at the works receives periodic reports of the 
state of progress of each ship. Thus, while he ob- 
serves the sound principle of giving a free hand to 
his lieutenants, he exercises control upon all ques- 
tions involving principles, alike in finance, design, 
and construction. 

Of the 16,000 men employed, a large proportion 
are engaged on piecework. In this category are 
included platers, riveters, caulkers and drillers in 
the shipyard department, as well as a large number 
of smiths in the engine works and shipyard. The 
work of red-leading, tiling, and cementing is done 
at piece rates, while labourers shifting frames and 
beams from the sheds to the slips, moving the drag- 
chains for launches and distributing coal or ballast 
are paid by agreement. Riggers covering steam and 
water-pipes are also paid according to price-list. 
The remainder of the labour in both the engineering 
and shipbuilding departments, skilled and un- 
skilled, is remunerated by time rates. In view of 
the success of the firm and of the satisfactory 
relations with the men, some particulars as to the 
method of preparing and checking piecework rates 
may be given. 

First as to platers, all work is measured by the 
yt draughtsman from the plans supplied 

y the drawing-office. In the case of plates, the 
areas of the different surfaces are taken and the 
number of square yards obtained is divided 
by the number of plates in each job, the rate per 
yard being given in the price-list for the various 
classes of work. All angles are measured by the 





of perishable cargo. yard, and paid for according to list. The work 
TasLe ITI.—List or Vesskis UNDER CONSTRUCTION, JULY, 1912. 
No.| Name. | Launched. | Delivered Owners Dimensions. Gross Engines. 
| } 4 x q " Tonnage. gi 
420 | Deseado .. Oct. 26, 1911 The Royal Mail Steam Packet Company .. 517 ft. 6 in. x62 ft 11,500 | Twin screw. 
425 Demerara ..'Dec. 21, 1911 Ditto Ditto oo fle op 6, XE, 11,500 Ditto 
426 Desna.. -. Mar. 2, 1912 Ditto Ditto oot a Ooo MOO an 11,500 | Ditto 
427 Darro .. .» May 16, 1912 \Elder, Dempster and Co., Limited ..|517 ,, 6 ,, x62,, | 11,500 | Ditto 
428 |Drina .. .. June 29, 1912 | Ditto Ditto ost op Bice MOB w 11,500 | Ditto 
429 Oxfordshire .. Junel5, 1912 |The Bibby Steamship Company .. ne -- 490 ,, 75, <55,, 8.570 | Ditto 
430 | y \On stocks .. African Steamship Company, Limited .. _../441 ,, 3,, X57,, 7,800 Ditto 
431 » e British and African Steam Navigation,|441 ,, 3 ,, <57,, 7,800 Ditto 
: Company, Limited 
432 Ceramic + o Oceanic Steam Navigation Company, Limited..|For the White Star) 18,000 /Triple screw 
| Australian service 
433 ee | » Ditto Ditto ..|Larger than the) 50,000 Ditto 
| Olympic 
434 Andes.. ° ” |Pacific Steam Navigation Company 589 ft. x67 ft. | 15,000 Ditto 
436 ee me Holland America Line a ies = Ee _ 33,000 | Triple screw 
437 Mcllwraith, McEacharn and Co., Proprietary, oo _ _- 
Limited a ze aie ne =| 


ADMINISTRATION AND ORGANISATION. 


The nominal capital of Messrs. Harland and 
Wolff, Limited, is 600,0001., divided into 600 shares 
of 10001. each, but the capital is privately subscribed. 
The principals, or, as they would be termed in 
ordinary public companies, the directors, are Lord 
Pirrie, who is the chairman, Mr. J. W. Kempster, 
who succeeded Mr. A. M. Carlisle as chairman of the 
managing directors, and Mr. Charles E. Ellis and Mr. 
John Sampson, both of whom joined the Board some 
months ago as representing the firm of Messrs. John 
Brown and Co., Limited, whose recent amalgama- 
tion with the Belfast firm consolidated powerful 
interests. The administration of the works is carried 
out by the board of managing directors, exclusively 
made up of the responsible executive heads of the 
various departments. The other members of the 
managing board besides the chairman are Mr. George 
Cuming, who has been responsible for many years 
for the splendid work done in the engineerin 
department ; Mr. Charles Payne, who is the h 
of the shipbuilding department ; Mr. R. Crighton, 
who is chief of the extensive establishment at 











on the different vessels is entered into a separate 
book by the piece-work draughtsman, and handed 
to the head foreman plater on each Tuesday. The 
work is then copied into the books of the respec- 
tive leading hands on each ship. A record of all 
this work is also kept in the time-office book, and 
each week’s work is entered opposite the different 
jobs. All rates on the workmen’s sheets are checked, 
and extended and checked on Wednesday morning. 
As to riveters, all work is counted by counters 
(riveters) employed for this work only. A re- 
turn of the number of rivets in each job is made 
by these men each week, and the rates are obtained 
from the price-list, according to location and size 
of rivets, and all rates are checked by piece-work 
draughtsmen, and sheets extended and checked in 
the time-office. All work in connection with the 
caulkers’ department is measured by the leading 
hand-caulkers and piece-work clerk, and the rates, 
according to thickness, &c., are obtained from the 
price-list, and the rates checked in the time-office. 

All work in connection with the drilling depart- 
ment is counted by counters (riveters). The price is 
obtained from the list according to diameter of hole 


and location of work. These rates are also checked 
at the time-office. Blacksmiths’ work is entered in 
a piece-work book by the head foreman, who also 
makes out all prices for the various jobs, except 
for standard work, for which there is a price-list. 
Piecework wages are reckoned up till Tuesday 
night, and time wages up till Wednesday night, 
and all are paid on Friday evening at 5.30. The 
cashier opens a special window for any of the work- 
men wanting change. The firm also specially pro- 
portion piece-workers’ wages according to number 
of squad and amount of money. 


THe GENERAL OFFICES. 


The general offices of the firm have just been 
reconstructed, in order to increase accommodation 
and effect concentration of all departments. They 
extend 230 ft. along the Queen’s-road boundary, 
on a site which is central to all the manufacturing 
shops ; the width is 120 ft., and there are three 
floors, with an electric lift. The only point specially 
notable is the large consulting-room, in ‘which 
there is a model of the Liverpool docks, so that 
models of prospective ships may be moved by hand 
in the docks to prove the suitability of the pro- 
posed dimensions of ships relative to the sizes of 
the dock, especially in regard to the entrance. exit, 
and canting of ships. It is in contemplation to add 
models of other harbours, as the arrangement is 
most helpful in conferences with owners. Simi- 
larly useful is a complete series of cabins and 
sections of public saloons arranged in one of the 
buildings at the Alexandra Dock works. This also 
is an old institution at the works ; but it is added to 
with the completion of every ship having novel 
features in arrangement or decoration. In this 
‘*sample” room it becomes easy for owners to 
indicate their preference in each unit of state-room 
structure, decoration, or furniture. 


GENERAL ARRANGEMENT OF THE SHIPBUILDING 
Yar. 


A detailed plan of the shipbuilding yard is repro- 
duced on page 5 (Fig. 5), and on the same page 
there is shown (Fig. 6) a plan of the Alexandra 
Dock works, adjoining the largest of the graving 
docks in Belfast, capable of taking ships 850 ft. in 
length, 94 ft. in width, and of a draught of 32 ft., 
the depth on the sill at high-water of ordinary 
spring tides being 35 ft. 24 in. These docks are 
situated 1000 yards eastward along Queen’s-road 
from the main entrance to the shipbuilding yard. 
In addition to the extensive shops there are the 
saw-mills, &c., large stores, and an area ot 
114 acres for the storage of timber. Fig. 7 on the 
same page is a plan of a group of shops on the east 
of Queen’s-road, opposite the entrance to the yard 
and adjacent to the engineering shops, but belonging 
to the shipbuilding department. 

Before entering upon a description of the mecha- 
nical equipment of the establishment, it may be 
useful to give a brief itinerary sketch of the ship- 
building works. Proceeding from the main offices 
the visitor, turning northward, enters an extensive 
stretch of two-storey buildings, 120 ft. wide; the 
ground, as well as the upper floor of the first sec- 
tion, extending in length to 220 ft., is occupied by 
the joiners’ shop, while for the remaining 450 ft. 
the upper floor is part of the joinery, while the 
ground floor is given up to beam- working and 
mast-building. Continuing along the boundary of 
the works is another building, the upper floor of 
which is utilised as a mould-loft, and the ground 
floor as a plumbers’ shop. These buildings are 
contiguous to the three largest shipbuilding berths, 
and a gangway is arranged across the end of the 
slips. This gangway is the deck of a cofferdam 
enclosing the berths, and pumps are installed to 
carry away all surface drainage, so that the concrete 
floors of the berth are always dry. On the other 
side of the berths is the extensive platers’ shed, 
where the plates are prepared for fitting on board 
the ship. The shed has an area of 73,960 sq. ft., 
and is equipped with large tools. Around the head 
of the berths are plate-racks. This constitutes the 
newer half of the establishment. 

In the South yard there are five berths, and the 
buildings with the machine-tools are all arranged at 
the head of the berths. Near to the main offices 
is a building 120 ft. by 180 ft., the ground floor 
of which is occupied with platers’ machine-tools, 
while the upper floor is a cabinet-makers’ shop. 
Alongside it is a French-polishing shop, and near 
to it an auxiliary cabinet and polishing shop. Then 





comes the general stores, and heyond that the 
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Fic. 10. Evectricatty Draiven Hypravutic Power Station. 


platers’ shed and smiths’ shop for machining the 
material for the ships building in the South yard. 
The area of the platers’ shed in this case is in all 
over 144,270sq. ft., of which 96,000 sq. ft. is in one 
building. With the engine works we shall deal in 
our next issue. 


GENERATION, DISTRIBUTION, AND APPLICATION OF 
Power. 


In such a large establishment the generation, dis- 
tribution, and application of power form an important 
consideration, as will be understwod from the fact 
that for the year ending June 30 last there were 

roduced 9,023,962 Board of Trade units, at a cost of 
4d. per unit, including everything excepting capital 
charges. Economy in current consumption, how- 
ever, is not the main consideration, because the cost 
of power constitutes a small proportion of the total 
cost of production, whilst any increase in output 
altogether outweighs the cost of the power inci- 
dental thereto. The aim rather is to ensure abso- 
lute flexibility in power application, and the highest 
production from each tool over a given period. In 
view of the extent of the works and of the great 
use of mechanical power, it was decided that 
there should be electric, hydraulic, and pneumatic 
power in every shop, so that there would be no 
restriction from this standpoint to the choice of 
the tool most suitable for any particular purpose. 
Similarly, three-phase and continuous current were 
made available in each department. Thus abso- 
lute freedom of action is possible in the fitting of 
mechanical appliances, a point of much import- 
ance in reliability and economy of production. 
In the scheming of a power-station to run all three 
systems the essential points to be settled are the 
average and maximum demand in kilowatts and the 
steam evaporation ne to ensure the fulfil- 
ment of such demand. When Mr. Kempsterdesigned 
the station in 1902, it was estimated that the works 





requirements would eventually, after making full 
allowance for all likely contingencies, involve the 
evaporation of a maximum of 60,000 lb. of water 

r hour. Few realised then the enormous deve- 
opment in the demand for power, which has 
resulted in the evaporation in the winter reaching 
no less than 80,000 lb. per hour. This in itself 
is a measure of the increase in the works equip- 
ment. Peak loads have been met by the inclu- 
sion in the boiler installation of steam-generators 
capable of working at a high degree of evapora- 
tion. There has, too, been a very considerable 
economy of power owing to the extent to which 
separate motors have been adopted and constant 
losses obviated by minimising the s' where 
machines were run from line shafts, in Which 
connection it must be borne in mind that the call 
for power for machines driven by belts from shafting 
varies very considerably, while the rotating of~the 
shaft itself and the counter-shafting constitutes a 
large and continuous drain on power. Thus the 
normal capacity of the electric power generating- 
station is equivalent to nearly 5000 electrical horse- 
power delivered at the terminals of the switchboard, 
although the connected load for motors and lighting 
is no less than 15,000 brake horse-power. us 
less than one-third of the connected power is 
normally demanded at any one time. There can 
be no doubt that if individual motors had not been 
used so extensively the generating plant would 
now have had to be considerably greater. If we 
take an individual case, we find that on the Brown 
gantry for the shipbuilding berths Nos. 5 and 6, 
the total brake horse-power of the motors is 219, 
but the average demand is only 11 indicated horse- 
power in the engine cylinders. 

Dealing first with the steam plant, there are in 
the boiler-house, which is 115 ft. long by 68 ft. 
wide, five marine boilers, with a total grate area 
of 284 sq. ft., and a total heating surface of 11,126 


sq. ft. In addition, there are. two Babcock and 
Wilcox marine type boilers, with a combined 
heating surface of 4310 sq. ft., one having a grate 
area of 56 sq. ft., and the other, in combination 
with a Meldrum destructor, having a grate area of 
100 sq. ft. This latter consumes all the works’ 
refuse, amounting to 35 tons per day at times. 
There is also a Yarrow boiler of 3346 sq. ft. of heat- 
ing surface, and a grate area of 56.3 sq. ft. These 
water-tube boilers, especially the Yarrow generator, 
have proved useful in meeting the peak loads by 
reason of their high rate of evaporation, and the 
rapid forcing to which they lend themselves. There 
is, however, another advantage in the adoption of 
different types of boiler in the station. It has been 
possible to undertake a great variety of experimental 
tests, and add to data and experience. These boilers 
have been run with various qualities of coal and 
with oil fuel, the firm having a main storage tank 
capable of holding over 3000 tons of oil, and two 
station fuel-tanks with a combined capacity of 
17,400 gallons, which enables them to meet such a 
contingency as arose this year owing to the miners’ 
strike. The company are also able to state with 
some degree of precision the full possibilities of 
any of the three types of boilers to any prospective 
client, and to show the working of the boilers under 
all conditions. Experiments have been conducted 
with different kinds of oil-burners, and Messrs. Hai - 
land and Wolff have evolved a system of their own. 
They prefer the purely pressure burner, because it 
is simpler in its action, although perhaps not quite 
so economical as the compressed-air burner, so that 
probably in a _—_ marine installation the gain in 
economy of many burners collectively might give the 
eventual preference to the lattersystem. The pres- 
sure at which the burners work is 150 lb. per sq. in., 
the oil being heated to a temperature of 240 dey. 
Fahr. There are the usual accessories in con 
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scarcely necessary to enter into a detailed descrip- 
tion of these. : 

The electric —_ os is illustrated in 
Fig. 8, on Plate I. The largest set is of 1000 kw. 
capacity, and three others are of 650 kw. each. 
These four sets consist of slow - speed horizontal 
triple-expansion engines of the Sulzer type, direct 
coupled to Lahmeyer dynamos. The other sets 
are of 350 kw. and 250 kw. capacity respectively, 
and are of the high-speed reciprocating-engine Allen 
direct-driven type, while two more dynamos and 
engines of the same type, of 55 kw. capacity each, 
are installed for excitation purposes. The total 
capacity is thus 3650 kw. at normal load, but this 
may be increased to 4250 kw., which corresponds 
to the full overload station capacity at present. One 
of the larger engines drives a continuous-current 
generator and another a three-phase generator, 
while to the two others continuous and three-phase 
machines are connected. These two latter engines 
are each of 1000 indicated horse-power, correspond- 
ing to a normal capacity of kw., so that an 
engine can drive one of its two generators at full 
load, or both at about half load. The three-phase 
generators are of the fly-wheel type, the revolving 
magnet wheels weighing about 20 tons, and having 
64 poles, while the speed is 107 revolutions, and the 
frequency 57 periods = minute. 

The adoption of both three-phase and continuous 
current was decided upon after careful considera- 
tion, as it was thought that three-phase motors 
should be employed wherever possible, on account 
of their superior robustness, especially if of the 
squirrel-cage type, and experience has fully justi- 
fied this choice. Numerically, however, the con- 
tinuous-current motors outnumber those of the 
three-phase type, there being about 300 of the 
latter and 700 of the former in the various depart- 
ments of the works, but in point of horse-power 
consumed they are nearly equally divided. Con- 
tinuous-current motors low shown themselves 
more suitable for varying speeds and torque, 
and for cranes where automatically increased 
speeds for lighter loads are advantageous. 
Low-s rather than high-speed motors were 
preferred, as they reduced the train of gears. In 
rare instances is it possible to couple the-motor 
direct to the ultimate revolving drive, but wherever 
practicable the three-phase slow-speed motor was 
adopted. In all instances gearing was preferred 
to belt-driving ; although it involved noise, this is 
scarcely discernible, owing to the low-pitch line 
velocity adopted, which rarely exceeds ft. per 
second. There was, too, the probability of greater 
transmission loss with the belt. Independent 
motors have been used for large tools, but in many 
instances groups of tools are run from the old 
shaft and belt pulleys. The voltage is 440, and 
the distribution is on the three-wire system, which 
provides a considerable range of voltage at the 
terminals, and thus it is possible to get half speed 
without any difficulty. On the ships in course of 
construction, either on the berth or in the dock, 
a separate transmission system is adopted, the 
current being reduced to 110 volts in motor-gene- 
rators, so that one distribution suits for lighting, 
as well as for the driving of drills, planers, and 
other tools. The motors are very leans of English 
manufacture; indeed, with few exceptions, the 
continuous type have been made in this country, 
but many of the three-phase motors are of Conti- 
nental origin. Perhaps the most extensively 
adopted machine in the a for recipro- 
cating tools, such as planers and slotters, is the 
Vickers reversible motor, which has proved a most 
useful appliance. Electric drills are preferred to 
pneumatic tools wherever possible, being consider- 
ably more economical in power consumption ; 
although perhaps slightly less reliable, repairs cost 
less, and are more eapolitionsly carried out, owing 
to the smaller number of worki > 

This subject of motor repairs had much con- 
sideration, voted on it depends the output of the 
machine. For each motor a card record is kept, so 
that when anything goes wrong there are data 
to assist towards a diagnosis of the trouble. We 
reproduce one of these cards, the ‘‘ Nature of 
Repairs ” table being from the back of the card. 

he increase in the number of motors in use is a 
further indication of the growth of the works. In 
1910 there were 2083 motors, of 10,280 horse- 

»wer, installed; in 1911, 2138 motors, of 11,088 

orse-power ; and now the number is over 2200 
motors, and the power 12,000. At the same time 
there has been a considerable speeding up. To 
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take a concrete case, a 5-ton travelling crane in the 
boiler-shop, which previously had a longitudinal 
travelling speed of 70 ft. per minute and a lifting 
speed at full load of 4 ft. 6in. per minute, may 
now be compared with a crane of similar capacity, 
which travels, however, at 300 ft. per minute and 
lifts at 20 ft. per minute. Some of the shipyard 
cranes for dealing with plates and similar material 
lift 5tons at a speed of 100 ft. per minute on an 
average, whilst in one special case, on the Brown 
gantry, the hoisting speed is no less than 
250 ft. per minute. Many of the line-shafts 
have been speeded up from 20 per cent. to 50 
percent. As regards machine-tools, in many cases 
the output has been doubled, and in some instances 
trebled. The best indication of this is that the 
power consumption of individual machines and 
groups has increased so materially as to necessitate 
the substitution of larger motors for those pre- 
viously fitted, in some cases in the proportion of 
1.5 to1. In many separately-driven machine-tools 
this was foreseen, and in most cases the motors 
fitted were larger than was required to deal with 
the actual amount of work being performed at 
the time. This margin has in most instances been 
overtaken, and the motors are now fully loaded, 
showing that the provision was wise. The follow- 
ing cases are typical :—Old belt-driven planing- 
machines were usually made to plane about 20 ft. 

r minute, and constant speed return of 2 to 24 to 1. 
The cutting speeds on Dakine planers for the 
engine works are 15 ft. to 50 ft., and 50 ft. to 90 ft. 
return, or, say, 100 per cent. increase, both in 
cutting and return speeds. The application of 
three-phase motors instead of belts for travelling 
heads along beds has also effected a big saving in 
time. 

The pneumatic 
Fig. 9, on Plate 

electric motors. There are three machines sup- 
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in two being 30 in. and 19 in. in diameter by 
30 in. stroke, and in one 18 in. and 11 in. in 
diameter by 16 in. stroke; one of the former is 
driven by a three-phase motor of 420 brake horse- 
power at 104 revolutions and 57 cycles, and the 
other by a direct-current motor of 405-210 brake 
horse-power at 100 and 50 revolutions respec- 
tively, and the latter by direct-current motor of 
125 and 70 brake horse-power at 150 and 75 revolu- 
tions per minute respectively. 

As one of the large compressors is a stand-by 
engine, the three-phase or direct - current mains 
supply the power according to the load on the 
power-station at the time extra power is re- 
quired. All the motors are mounted on the com- 
pressor-shafts between the air-cylinders. In the 
case of the direct-current motors the armatures 
can be connected either to the 440-volt or 220-volt 
circuits, so that the machines can be run at half 
speed. The smaller machine can be supplied 
from a motor - generator, which enables the 
speed to be varied as desired. ll the air- 
compressors work at 100 lb. pressure. The 
mains are of steel, with tapering screw-threads, 
and special care was taken in making the joints 
themselves with red-lead paint, so that there is 
practically no fall in pressure in transmission, 
notwithstanding that the mains extend in some 
directions considerably more than 1000 ft. Air is 
used in all hammers, the largest being a 30-cwt. 
forge-hammer ; these hammers are of the Pil- 
kington compound type. Pneumatic power is 
largely employed for caulking, chipping, expand- 





ing, reaming, tapping, and, to a limited extent, 
for riveting. Experience has shown that in these 
tools the most desirable pressure is about 100 lb. 
persq.in. Asregards riveting, hydraulic power has 
proved more satisfactory, and also more economical, 
except in se cases, than pneumatic power. 

The hydraulic power-station is illustrated by 
Fig. 10, on page 7. ‘The pumps are worked by 
electric motors. There are, for the shipyard tools, 
two single-acting three-throw horizontal pumps, with 
plungers 5 in. in diameter by 20 in. stroke ; when 
working at 60 revolutions per minute they deliver 250 

allons per minute at a pressure of 800 lb. per sq. in. 

or the engine and boiler works there are two similar 
machines, with plungers 34 in. in diameter by 20 in. 
stroke, and these, at the same speed of revolution, 
deliver 130 gallons per minute at 1500 1b. per sq. in. 
The motors, of the shunt-wound type, of 200 brake 
horse-power, are coupled direct to the pump shafts 
by flanged couplings. For the shipyard plant 
there is an accumulator 20} in. in diameter, of 20 ft. 
vertical lift, and for the machinery construction plant 
one of 15 ft. in diameter and 20 ft. lift. The motor- 
regulating gear automatically controlled by the accu- 
mulator has been so arranged as to reduce greatly 
the shock of starting and stopping. Ordinarily, 
when the accumulator weight falls, the motors are 
started by a trip-switch, so that the current at start- 
ing is at least two-and-a-half times the normal. 
With the large installation adopted at the Belfast 
works, this would have meant in the case of two 
pumps starting simultaneously repeated sudden 
variations of from 600 to 800 horse-power in the 
load on the electric-power generators. The conse- 
quence would have been severe strains, alike on 
the generators, the motors, and the pumps. Ar- 
rangements have therefore been made whereby the 
action of the motors follows the rise and fall of 
the accumulator load, so that there is a constant 
torque, and the motor is practically always running, 
ually increasing or reducing speed with the 
rise and fall of the accumulator. There is separate 
excitation of the field, so that the smallest move- 
ment of the accumulator alters the voltage across 
the terminals of the armature, the range being from 
10 to 440 volts, and the corresponding revolutiuns 
of the pumps practically from zero to 60 per minute. 
This drive of the pumps can be operated by three- 

hase or continuous current. The shipyard instal- 
ation was an older distribution system, and as the 
less pressure was found quite sufficient for the 
tools, no change in the pipes was made. In the 
engine and boiler works—the latter particularly— 
it 18 scarcely necessary to say that a large propor- 
tion of the hydraulic tools are considerably heavier ; 
and with this remark we may turn to a review in 
detail of the mechanical equipment of the respec- 
tive departments of the works. 


Woop-WorkING. 


It will naturally be understood that, owing to 
the extensive passenger accommodation in most of 
the ships built by the firm, the wood-working 
department is very extensive. The firm are there- 
fore fortunate in having, at the repair works at the 
Alexandra Dock (Fig. 6), a large area for the storing 
of timber. From the adjacent import quay to the 
stackyard, and throughout the latter, there is 4 
wide-gauge track, on which run two 5-ton steam 
travelling -cranes for distributing and stacking 
the timber, and ultimately for placing it on to the 
bogies for transit either to the saw-mill or to the 
joiners’ shop in the shipbuilding yard. The most 
recent valuation made showed that the total value 
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of timber in store amounted to close upon a 
quarter of a million sterling, and included practi- 
cally every variety of timber, notably teak, walnut, 
wainscot oak and mahogany, for use in construct- 
ing the passenger accommodation in large ships. 

_ The saw-mill, which adjoins the stackyard, is parti- 
cularly well arranged ; all the machines are separately 
driven by electric motors, and there is thus no ob- 
struction to the traverse of the overhead electric 
travelling 10-ton crane, used for lifting the logs from 
the wagons from the stackyard and depositing them 
on the trolley feeding the saws. There are three 
frame-saws, one admitting timber 48 in. square, 
and the two others dealing with 30-in. logs. A 
separate machine cuts up deals for deck planking, 
and alongside it are two planing-machines which 
work on all four sides of the deck planks. A much- 
favoured machine is a 48-in. Ransome band saw 
for cutting logs 60 ft. long, as, working at a 
high speed, it gets through a great lot of work. 
There is also a band saw for cutting spars, three 
42-in. circular saws, and, in one of the corners of 
the building, an extensive saw ‘‘doctoring” depart- 
ment. The sawdust is removed from all the 
machines by suction fans, and is transported to the 
destructor boiler in the generating station. 

An idea of the extent of the joinery and cabinet- 
making work may be formed from the fact that as 
many as 3086 tradesmen of these classes have been 
at work. As with other departments, there are 
separate joiners’ shops in the North and South 
yards. In the latter case it is at the head of berths 
7, 8, and 9, whereas in the North yard it is situated 
along the boundary adjoining Queen’s-road (see 
Fig. 5). A considerable extension was made to 
the latter joiners’ shop a year or two ago. For- 
merly the building, of two storeys, was 220 ft. long 
by 120 ft. wide, but in order to increase the output 
the building was extended in length by 430 ft., 
the bottom floor being arranged in two bays, one for 
the working of beams, and the other for the con- 
struction of masts, while the upper floor was given 
up to the joinery work. The building is entirely 
of timber, with the now well-known Ritchie Belfast 
roof girders. There is, however, bétween the old 
and the new section a fire-proof division wall, and 
this is carried up some 5 ft. above the roof, in order, 
as far as possible, to prevent a fire extending from the 
one half of the building to the other. The shops are 
heated by steam-pipes at the floor level, and in the 
joiners’ shop these are covered with a thin plating, 
on which the units of any structure may be heated 
preparatory to being glued together. There is, it is 
hardly necessary to say, a large collection of repre- 
sentative machine-tools, the larger on the ground 
floor and the smaller on the upper floor, driven in both 
instances by belting from a shaft overhead, actuated 
by a motor. Fig. 11, on Plate II., is a view of the 
upper and ground floors, and Fig. 12, on the same 
uae, of the ground floor. The sawdust and shavings 
are carried away through an exhaust-pipe by a suc- 
tion-fan, and delivered into a 40-lb. pressure boiler, 
which is utilised for heating the wood-working shops 
throughout the works, for supplying steam to heat 
the glue-pots, and for coils in various water-heaters 
throughout the works for heating the men’s food. 
A much larger proportion of men remain in the works 
during the meal hours than in other districts. In 
all the shops, and in many cases outside, there are 
such water-heaters surrounded by piping fitted with 
taps, so that many men can simultaneously draw boil- 
ing water to make tea, the steam being turned on 
some time before the buzzer blows. To return to 
the joinery, special reference may be made to the 
chain-cutting and mortising-machines, of which 
quite a number are in use. There is a separate 
tool-fettling department, and here the emery- 
grinder has proved of great utility. Only, however, 
the cutting tools of the machines and the saws are 
dealt with here, the workmen, of course, attending 
to their own tools. The model-making department, 
which is of increasing importance, is located in the 
joiners’ shop. 

The cabinet-making is done in the upper floor of 
a building 180 ft. by 120 ft., the iene floor 
forming a platers’ shed between the two yards. 
There is direct communication on the upper floor 
from this to the French-polishing shop, which is 
also convenient to the joiners’ shop in the South 
yard. Although there are a number of fine tools in 
the cabinet-making shop, most of the work is done 
by hand. The wood-work, as a rule, is finished in 
advance of the iron-work for ships, and is removed 
to the extensive stores of the Alexandra Dock 
works, where it is all carefully located according to 


| The 


the ship for which it is intended. This store is 
fitted with an electric traverser, by Wadsworth and 
Sons, of Bolton. The trolley runs upon the bottom 
flanges of an [-beam which is fixed to the roof prin- 
cipals, and is traversed by an electric winch, which is 
fitted at the side of the building opposite to the portal 
through which the material is howsted. The hoisting- 
rope is passed round a trolley-pulley to the crab, 
and the trolley or crab itself is traversed by means 
of a Renold chain. The hoisting-rope between the 
drum and crab passes over aabeauion, placed at 
regular intervals on pivoted brackets, so that, to 
enable the trolley to pass, the bracket and pulley 
can be pushed to one side by a simple projection on 
the red ws itself, which gently deflects the bracket, 
and allows it to move back into place after the crab 
has . 

As is well known, Messrs. Harland and Wolff 
have done great service towards the development 
of the transport of food supplies in refrigerating 
holds, not only from the Colonies, but from South 
American Republics; and quite recently they 
decided, while purchasing the machinery, them- 
selves to build the insulated walls of the ships’ 
holds. This work is done in the joiners’ shop, 
and some suggestion is afforded of the extent of the 
work by the statement that in one of the ships now 
building the capacity of these insulated holds is 
383,116 cub. ft., and that this has involved the use 
of 34,000 cub. ft. of timber and 240 tons of insulated 
material—in this case granulated cork. 

The firm do their own upholstery work for the 

nger quarters of the ship, and all the rigging, 
t-building, sail-making, and other auxiliary de- 
partments are located in the series of shops to the 
east of (Queen’s-road, illustrated in Fig. 7, on page 5. 
In the upholstery department there are, of course, 
the necessary sewing-machines. In the rigging 
department there is hydraulic wire-cutting machi- 
nery capable of cutting wire-ropes up to 6 in. in 
circumference. In the sail-making shop there are 
sewing-machines, driven by electric motors, with 
traversing tables parallel to the feed-tables, to 
carry the sail-cloth to which the new strips 
are being sewn. These tables are traversed 
on rails. In the shipwrights’ department special 
machinery is fitted for the manufacture of hatch- 
covers, spars, and deck planking generally. A 
special machine with dowelled bits is used for 
cutting deck-plugs for covering in the screws in the 
planking, and these are made for stock, being 
deposited in boxes alongside. Machines of the 
same design are used for making the larger holes in 
decking for ventilators, &c. In this department, 
as well as in the saw-mill, there are planing- 
machines for deck planking and other work, the 
machines being capable of taking in planks 24 in. 
wide and 8 in. thick, and of planing on four sur- 
faces simultaneously. Reference may also be made 
in this connection to the boat-building shed, which 
is in the same range of buildings. Here fourteen 
lifeboats of the largest size, weighing between 14 to 
2 tons, can be built simultaneously. Special care 
is taken in every respect regarding the material 
and workmanship, and the boats are tested in the 
water befcre being placed on board ship, and 
afterwards tested with a weight corresponding to 
the full complement of sixty or seventy passengers 
when suspended from the davits, so as to try the 
davits and all the blocks, falls, disengaging-gear, 
&c. It may be added that it takes about six weeks 
to complete one of these boats. The other buildings 
in this range, alongside the Hamilton-road, as shown 
in Fig. 7, are taken up for the most part with 
timber-drying sheds, which are —r. roofed 
in, and have a capacity for 70,000 cub. ft. for wood 
in process of seasoning. The ventilation is by 
natural means, time rather than excessive circulation 
| of air being depended on to ensure an adequate 
seasoning of the timber. 


IRON WORKING. 


The moulding-loft has a length of 254 ft. and a 
breadth of 74 ft., forming the a floor of the 
| building accommodating the plumbers’ shed on the 
| Victoria-road boundary (Fig. 5). The practice of 
the firm is, in many cases, to set the lines on 
portable floors, which are taken up and stored, 
so that they may be used for repeat orders. Quite 
a number of cases have arisen in which these port- 








‘in the repairing of the double bottoms of shi 
which have had the misfortune to be seriou 


ly 


| damaged, as well as for repeat ships. _ ; t ; 
ironworking department divides itself in at one end of the shop, and successively punched, 


able boards have come to be of service; for instance, | 
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broadly into beam and angle-work and plate-work. 
Here we find that very extensive additions have 
been made, particularly in the North yard. Most 
of the work is done in large buildings adjoining 
the river, or at the head and alongside the berths 
in which the ships are built, so that there is a 
minimum of distance from the department to the 
ships. In the South yard the iron-works building 
has an area of 144,270 sq. ft., while in the North 
yard the building is of irregular form, to suit the 
angle of the large building-berths. The total area 
there is 72,960 sq. ft. The additions made to the 
platers’ shops during the past five years extends to 
54,450 sq. ft. The machines fitted for working the 
plates in both departments are of representative 
standard type, all of them worked by independent 
electric motors. Perhaps the best indication of 
their size is the fact that the shell-plates used on 
no range up to 36 ft. in length, 64 ft. in width, 
and 1} in. in thickness. Notable among the tools 
is a three-sided punching and shearing machine, 
with a great range of action, from 3-in. holes in 
f-in. plates up to 15-in. holes in @-in. plates, a 
heavy double-scarfing machine which will put two 
scarfs on one plate simultaneously, two sets of rolls 
taking 31-ft. plates, a plate-edge planer taking 
plates of the same length, 76 in. wide and 1} in. 
thick, and two keel-plate benders, one for plates 
1} in. and the other for g-in. plates. Each of the 
machines is served by a 4-ton hydraulic crane. 
The cylinder and ram are suspended on a trolley 
which runs on a horizontal jib. The plate is sus- 
pended by a saddle, as a rule 18 ft. long, carrying 
screw links at each end. Such cranes, which are 

referred to the ordinary jib-cranes with rope or 
fink suspension hooks, because of their steadiness 
and safety, pass the plate from one machine to the 
other through the complete sequence of operations, 
and the plate is finally traversed to the building- 
berth on the narrow-gauge railway, to which refer- 
ence has already been made. For such plates as 
require alteration in form there are in the South 

ard two furnaces taking plates 30 ft. long and 
Pit. 6 in. wide, and a separate compartment is 
arranged for smaller jobs. Fig. 13, on Plate III., 
is a view in one of the platers’ machine-shops. 

For the frames there are in the North yard two 
coal-fired furnaces, side by side and 70 ft. long, the 
area of the bending slabs in front being 2952 sq. ft. 
In the South yard the frame furnaces are 66 ft. long 
by 7 ft. wide, the area of the slabs in this case 
being 1950 sq. ft. The scrieve-boards alongside in 
each instance are of corresponding extent. The 
frame furnaces have adjoining them Davis and 
Primrose’s angle-bevelling machines, electrically 
driven. The machines in the frame department are 
arranged to take 6-in. by 6-in. angles or 12-in. 
channels. There are one or two notable tools, 
amongst them is an hydraulic machine for joggling 
angles and bars as well as plates. 

Another interesting machine planes simulta- 
neously two edges of angles up to 12 in. by 12 in. 
by 1 in. This machine (White’s patent), made 
by Messrs. Scriven and Co., Leeds, is illustrated in 
Figs. 17 and 18, page 10. The angle-bar is gripped 
or moved through the machine by four friction- 
rollers of tough cast steel with serrated faces, 
and there is an adjustable table for supporting 
the bar at the cutting-tool. To enable the bar 
to be planed on the two edges there is a vertical 
and a horizontal tool-holder mounted on cast-iron 
frames. Compensating levers are mounted on a steel 
shaft, carried in a block sliding in vertical guides in 
the main frames, and adjustable vertically by screw- 
gear to suit different thicknesses of bars. The driv- 
ing-wheel is of phosphor- bronze, and all gear-pinions 
are of cast steel. The driving-shaft is provided 
with Hele-Shaw reversing clutches, and the wheels 
for adjusting the tool to the requisite thickness of 
bar for regulating the depth of cut, and for starting, 
stopping, and reversing the main-drive, are all 
placed in one control position. Fig. 17 is a front 
view of the machine, and Fig. 18 a side view of a 
corresponding but slightly different machine. The 
former view shows the position of the angle-bar, as 
well as the arrangement of the drive, while the 
latter shows the grouping of the control-handles 
and the opening of the frame, which gives such a 
complete view of the work. 

The beam - bending department is under the 





joiners’ shop in the building along the Queen’s- 
road boundary, as shown in Fig. 5, page 5. It 
is well equipped, having been constructed within 
the last three or four years. The bars are brought 
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sheared, bent to the required curve, and cut to the 
length necessary, in successive machines, arranged 
in the order named. They are then passed to the 
hydraulic riveting bench, where knees are added to 
the beams before they are passed out at the other 
end completed. The bars are laid on skids covered 
with soft soap or tallow to facilitate movement of 
the bars easily to and fro by hand. The hydraulic 
riveters, of the usual double-jaw type, are sus- 
pended by overhead cranes. 

In the adjoining bay of the same building— 
under the new joiners’ shop—the masts and spars 
are manufactured. In order that the table on the 
mast for carrying the cargo-derricks may be riveted 
to the mast, while the latter itself is being com- 
pleted on the horizontal supporting frame with its 
wheel bearings, deep pits have been made in the 
floors at various points in the length. As these 
frames have wheel-bearings, the mast with the 
derrick-table can easily be turned round for riveting 
purposes, the table, fitted to the mast, dipping into 
the pit in the process of rotating the mast. The 
whole work can thus be done at one setting. The 
mast when completed is afterwards placed on the 
broad-gauge railway-trucks for transit to the fitting- 
out wharf. 

The sheet-iron department is an extensive one, 
and there are many tools, not only to effect economy 
but still more to ensure standard dimensions. For 
instance, in large ships the piping under the deck 
is enclosed in sheet-iron channels, and a special 
tool has been devised for flanging the plates 
to form such channels. This tool, supplied by 
Messrs. J. Barrow, Hope and Co., Manchester, 
has proved advantageous. The flanging-bar is 
mounted on quadrants at each end of the tool, 
and by hand-operated gearing both quadrants 
bring up the flange-bar from the horizontal to the 
vertical position, so that at one setting an iron 
sheet 8 ft. long can be flanged at one side, the 
operation being repeated for the other side of the 
channel. Owing to the setting in the machine, 
each channel is completed to standard section, 
and each length can be riveted up to make a con- 
tinuous covering along the alleyway of any ship. 
Prior to being dealt with in this flanging-machine 
the sheets are cut in a guillotine by Messrs. Rhodes, 
of Wakefield, with a cutging-tool 8 ft. long. A 
grooving-machine is provided for forming the lips 
on the edge, so that two such channels may be made 
into a box. All of these tools have been found 
of great service. The pipes for sanitary purposes 
used to be cut where there was a change in align- 
ment and bends or angle-junctions were put in, 
but more recently the practice has been to bend 
the pipes in all changes of alignment to the desired 
angle or curve ; not only is this more economical, 
but there is obviated the possibility of those leaks at 
joints which in a few years disclose themselves owing 
to the working of the ship, and are found to be 





nuisances. The pipes so dealt with range in thick- 
ness of metal up to gin. The heated pipe is secured 
on a heavy metal slab, and in order to obviate 
any undue stress on the metal it has been found 
best to do the work of bending gradually. Thus a 
small winch and wire haulage bend the pipe more 
gently than hydraulic bending appliances. There 
are, of course, the usual equipments of tools for 
sheet-iron working as well as for plumbing, both 
departments being contiguous to each other, the 
latter under the moulding-loft. 

The smithy is necessarily an extensive one, and 
is accommodated in one of the bays given up to the 
plate and frame-working department in the South 
yard. In this smithy the steam-hammer has been 
discarded in favour of the pneumatic hammer, of 
which there are eight, ranging from 10-cwt. to 5-cwt. 
power. A considerable amount of stamping is done 
in the hammers with the assistance of dies. 

Forgings from the smithy and brass castings for 
the ship from the foundry in the engine-works 
department are machined in the shipyard mechanics’ 
shop, which is contiguous to the power-generating 
station and adjacent to the boiler works (Fig. 7). A 
considerable amount of work is done in this depart- 
ment, not only for new ships, but particularly in 
connection with overhaul and repair of ships. Thus 
there are machined here the bulkhead water-tight 
doors, pipe-flanges, units of winch-gear, deck 
fittings, the ballast-tank connections, bolts, screws, 
and nuts. But the very extensive work in connec- 
tion with the window frames of port-holes and deck- 
houses is undertaken in the brass-finishing depart- 
ment of the engine works. In this shipyard fitting- 
shop there is a very extensive collection of 
apitaeteda, including lathes, slotting, boring, 
planing, and other machines, one of the most recent 
additions being an Asquith high-speed drilling and 
tapping-machine. 


Tue Receprion anp SrorinG or Mareriat. 


Practically all the material required for construc- 
tion in the shipbuilding and engineering works is 
imported and discharged to wharves belonging to the 
harbour authorities, and located conveniently to 
the works. Of such convenient wharves the firm 
have practically the exclusive use. As all castings 
are done within the establishment, the only 
heavy weights to be dealt with are the forg- 
ings, and the dock cranes are suflicient for them. 
Steel plates and angles are lifted by lighter cranes, 
and the material 1s distributed to the various 
departments over a standard-gauge railway, several 
locomotive cranes of 3 to 5 tons capacity being used. 
As will be seen from the plan of the shipbuilding 
works (Fig. 5), plate ee 5 bar racks are arranged 
contiguous to the platers’ sheds, and these are 
commanded by the locomotive cranes, the standard- 

uge track running through all the iron-works 

epartment. It is worth noting here, too, that the 
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Macuines ror Pianine Simuttangousty Bot Epess or ANGLE-Bars (WuHiTE’s Patent); Messrs. Scriven anp Co., Leeps. 


firm are carrying out a complete system of square- 
setting between the rails with granite setts, while the 
main roads traversed by the workmen are being 
similarly treated, so that the establishment has a 
tidy and dry appearance, which is, unfortunately, 
lacking in shipbuilding works generally, especially 
where there is a considerable rainfall. The main 
system of distributing material, however, is over a 
narrow-gauge railway, of which there are 30 miles in 
the shipbuilding yard and 20 miles ‘in the engineer- 
ing works, every shop being completely traversed 
by this railway. The trolleys used are adapted for 
various purposes, and at all points of intersection 
there are turntables, so that material is moved 
from any shop to.any of the other shops, or to any 
of the berths, with great facility. It will be recog- 
nised that such a means of transit is immensely 
superior to the iron hand-cart with broad wheels 
running on the ground, uneven and often rain- 
soaked, still used in many shipbuilding works. 
The flanges of the wheels of the railway trucks, 
while sutticient to prevent accidental derailments, 
are such that the truck can easily be moved aside 
when light to allow a full truck to pass along the 
track ; but where the traffic is extensive there are 
two lines of rails. 

At the Alexandra Dock, where the Harbour Com- 
missioners have graving docks, which are used by 
the firm in connection with the repairing of ships, 
there is not only a considerable repairing outtit, 
but extensive storage-sheds, as shown in Fig. 6. 
The total floor area of the sheds in this de- 
partment is 185,700 sq. ft. Here are the sample 
ship decorations already referred to, and sepa- 
rate divisions for the storing of such units of 
the ship as tiles, silicate of cotton for insulation, 
side lights, cement, sanitary fittings, cabin furni- 
ture, wedges, riggers’ productions; including block 
and tackle, and similar finished products, so that 
as the units are completed in the machining depart- 
ments we have described they are conveyed to one 
or other of the divisions of the store, and placed 
in the area located for each ship. Here also are 
stored the launching tackle, the moulding-boards 
for ships which may be repeated, while in the timber 
yard there are racks for poles used for shores and 
staging in the building-slips. There is also a sepa- 
rate building 555 ft. long by 60 ft. wide, traversed 
by an overhead electric crane of 25 tons lifting 
capacity, for similarly storing auxiliary and other 
machinery productions, not only according to the 
type of the product, but according to the ship for 
which it is intended. It is the aim of the manage- 
ment to have all such units of the ship ready in 
store at the date of the launch, and a walk through 
the stores at any time shows exactly the state of 
progress made with such appliances. The result is 
that there is less confusion in the machine-shops. 
Moreover, it will be recognised that economy results, 
since there is not the same frequent need to lift 
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and relift finished articles in the machine-shops 
to make way for those in course of manufacture. In 


the stores there are portable trolleys running on the | be arranged for three ships only, and thus No. 4 
joists to facilitate the movement of the units from | berth, as will be seen by the series of plans, has 
the trolleys on to the division of the floor given up | been demolished. There are now berths for eight 
to each ship, or ultimately to lift them from the | ships. Two of these—both in the North yard—take 


store to the trolleys for transport to the ship at the 
fitting-out basin. 


Tue SuipsuiLpinc Berrus. 


The series of plans of the works at different periods 
given on page 4 shows the successive modifications 
made in the arrangement of berths in order to 
accommodate larger ships. It must be admitted 
that considerable prescience was displayed in laying 
out the South yard, as the berths there have only 
once required to be broadened. But a great step 
forward was taken in 1886. In designing the 
Majestic and Teutonic it was considered desirable 
to arrange for berths of 600 ft. in length in an 
extension to the north of the then existing yard. 





| 








'Since then, owing to the increasing length and 
| beam, the area covered by four berths has had to 


in ships 930 ft. long, and the third, in the same 

ard, is suitable for vessels up to 670 ft. in length. 

he next two large slips are Nos. 5 and 6 in the 
South yard, and these provide for vessels of 650 ft. 
and 638 ft. long respectively ; while three others 
adjacent are available for vessels of from 590 ft. to 
569 ft. in length, as shown on the plan, Fig. 5. 
The large building-berths in the North yard are 
illustrated by Fig. 14, on Plate III., and the series 
of berths numbered 5 to 9 in Fig. 5 by the views, 
Figs. 15 and 16, on Plate IV. 

The subject of crane equipment on the berths 
has occupied considerable attention on the part of 
the management. The old system of hand derricks 


Oceanic was projected in 1897, and the hydraulic 
riveting of the double-bottom and tank tops was 
determined upon, it was decided to fit special 
gantry cranes to carry the lange hydraulic riveters 
utilised for this =. the cranes on these 
gantries being utilised for putting in place the 
shell-plating. Three berths were fitted with such 
tries, but all are now concentrated in the 
berth numbered 1 on the plan, Fig. 5. These 
gantries, which were a novelty in 1898, and were 
then fully illustrated in Encrnerrine,* have proved 
most satisfactory. Each gantry consists of vertical 
legs on each side of the berth travelling on six 
irs of wheels, the clear space between the legs 
Coins 95 ft., and the clear height from rail-level to 
the under side of the cross-girders, 98 ft. 6 in. to 
111 ft. Each has four jib-cranes, one on each of 
the four corners of the structure, the lifting power 
being 4 tons through a height of 80 ft., with a 
radius of 40 ft. Each jib circles through an angle of 
180 deg., and this covers a space of about 80 ft. at 
each side of the centre line of the ship. The 
hydraulic cylinders and valves for actuating each 
respective crane are placed near the ground, on the 
leg of the gantry on which the crane is mounted, 
steel-wire ropes passing over guide-pulleys control- 
ling the several motions, lifting, lowering, racking, 
and slewing. On the cross-girders there are three 
hydraulic travelling cranes, two on the upper beam 
and one on the lower beam, to enable them to work 
closely together. These are controlled by hand from 
the level at which the riveters are worked, and are 
used for supporting the riveting-machines carried 
upon hydraulic lifts suspended from the travelling 
carriages of the cranes, and for putting the large 
shell-plates in position. The gantry is propelled 
along the berth by two hydraulic engines actuating 
worm-gear upon the travelling wheels, one on 
each side, and connected by vertical and hori- 
zontal shafts carried by the legs and along the 
main girders. These machines were supplied by 
Messrs. Fielding and Platt, Limited, Gloucester, 
and have proved most serviceable in connection 
with a long succession of ships. They are seen 
on berth No. 1 to the right of the view, Fig. 14, 
on Plate ITI. 
Tn 1903 another solution of the same problem of 








gave place, first, to hydraulic derricks, and when the 


* See vol. Ixv., page 111. 
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distributing loads on the berth structure was 
adopted, and there was then fitted, to serve berths 
5 and 6 on plan, Fig. 5, one of the gantries of the 
type built bythe Brown Hoisting-Machine Company, 
of Cleveland, U.S.A. This structure is well shown 
in the photographs reproduced on Plate IV. It 
will be seen that there is over the full length of the 
berth a lattice-girder gantry, of a total height of 
185 ft., supported at intervals of 60 ft. on steel 
columns, braced laterally by horizontal beams and 
diagonal ties. On the top boom of the longitudinal 
sieliee is a crane track of 18 ft. gauge, on which 
runs a trolley having sixteen wheels supporting a 
cantilever crane, of a total length of 230 ft., with a 
span on each side of the gantry of 102 ft., in order 
to serve the berths on each side. On this canti- 
lever arm there runs a crab capable of lifting 
5 tons at the full outreach. The crane is traversed 
along the gantry at a speed of 600 ft. per minute ; 
the transverse travel of the load along the canti- 
lever arm is 800 ft. per minute ; the hoisting speed 
with full load is at the rate of 250 ft. per minute. 
All three motions are driven by an 85-brake-horse- 
power motor through a special type of clutch. 
Carried between the upper and lower booms of the 
gantry girders, on ode side (Fig. 15) are indepen- 
dent cantilever cranes, with an outreach of 102 ft. 
from the centre line of the girder. These also can 
be traversed the complete length of the gantry at 
a speed of 50 ft. per minute by a 50-brake-horse- 
power motor. Each cantilever crane supports two 
10-ton travellers, which in turn carry crabs, so that 
a combined lift of 20 tons can be taken. The 
travellers themselves run horizontally outwards, 
covering a distance of 87 ft., and as the crabs move 
fore and aft on the travellers 20 ft., the area 
covered with the cantilever cranes in any position 
is 1740 sq. ft. The speeds of movement and horse- 

ower are :—Hoisting, 10 ft. to 16 ft. per minute, 
* 10-brake-horse-power motors; and travellers 
and crabs, 20 ft. per minute, by 3-brake-horse- 
power motors. These side cantilever cranes are 
for carrying hydraulic riveters and lifting the 
heaviest gear on board. They are provided with 
means of control from below, so as to enable the 
riveting squads to operate the machines themselves. 

The next development in berth structures was 
decided upon when the ships of the Olympic class 
were taken in hand, in the year 1907, by the con- 
struction of two new berths, each with a series of 
23 cranes ranging in lifting power from 3 tons to 
10 tons. This latest berth structure is for two ships, 
and occupies the site of the three berths on which 
all the largest ships built by the firm have been 
constructed—the Oceanic, Celtic, Cedric, Baltic, 
Adriatic, Amerika, Rotterdam, &c. On these two 
new berth structures the Olympicand Titanic were 
built, while now there is in course of construction a 
ship of the Olympic type, but of rather higher 
gross tonnage. This new structure is illustrated in 
the view, Fig. 14, on Plate III., and in detail by 
Figs. 19 to 21, on page 11. The inclusion of three 
old berths enabled the minimum clear width to 
be 105 ft. between the legs or towers, which are at 
121-ft. centres, while the height from the crown 
of the slip to the hooks of the side travelling cranes 
is 113 ft., and to the hooks of the overhead traveller 
126 ft., while the total height to the top of the 
structure is 175 ft. 10 in. at the water end. These 
figures speak for themselves. The length of the 
berths is 950 ft., but portable lattice-girder piers 
for supporting staging at the bow enable ships of 
still greater length to be built. The columns, 
which are of lattice construction, are spaced 80 ft. 
apart, and have girders connecting them longitudi- 
nally. The transverse girders, while bracing the 
structure, carry the central longitudinal members 
on which the cantilever revolving-crane travels. 
The top of this crane is about 230 ft. from the 
ground - level, and it is cepable of lifting a load 
of 3 tons at an outreach of 135 ft., and 5 tons 
at 65 ft. As it traverses the whole length of the 
berth, it can lift loads to a height of about 180 ft. 
from the ground at any point within an area 
of 1070 ft. long by 285 ft. wide. The speeds of this 
crane are :—Lifting, 250ft.; slewing, 400ft. ; travel- 
ling, 200 ft.; and cross traverse of truck on crane, 
150 ft. per minute. 
overhead travellers with two 10-ton trucks on each. 
These travellers consist of a framework built up of 


lattice bracing and mounted on four two-wheeled | 


swivelling bogies. Upon this framework are two 
10-ton electric travellers. The two cranes nearest 
the water have two lifting-eyes for lifting 40 tons, 


so that they may deal with heavy stern-frames and | 


On each berth there are three 


ropeller brackets. There are, at a still lower 
= side walking-cranes—five for each berth. 
These have jibs of 53 ft. 3 in. radius, and each 
carries 5 tons. There are thus seventy-six motors 
for the cranes on the two berths, and they are 
collectively of 1580 horse-power. The travelling 
cranes for carrying the hydraulic riveters are con- 
trolled from the riveting position. The walking- 
cranes are for lifting plates, &c. The berths are 
fitted with three fixed sloping gangways, three 
cross-gangways on tie-girders, longitudinal gang- 
ways at the longitudinal girders, and gangways on 
the top of each berth running the whole length of 
the structure; and with the necessary portable 
gangways and stairs, also two electric elevators 
on each slip for the use of workmen, enabling 
them to get on board quickly. In every detail 
they have proved exceptionally efficient for the 
handling of material and the manipulating of hy- 
draulic riveters, &c. ; 

At present there are twelve large hydraulic 
derricks, lifting 3 tons each, on the berths 7 to 9 in 
the South yard, and extensive additions to the 
crane equipment of the South yard are being 
designed. 

Tae Firrtnc-Ovur or Suips. 


The fitting-out wharves are provided by the 
Belfast Harbour Commissioners. In the Abercorn 
Basin, which is contiguous to the engineering works 
as well as to the South yard, there are two jetties 
to give accommodation to three ships, while around 
the walls of the dock two more ships may be in 
process of fitting out, and for the latter there is a 
set of sheerlegs capable of lifting 60 tons. The 
work of these is supplemented either at the basin 
wall or at the jetties by a portable crane belonging 
to the firm, capable of lifting 10 tons, traversing 
on a track by its own power to any of the fitting-out 
berths. Projecting from the North yard there is 
again the Victoria Wharf, where also vessels of any 
length and draught can be accommodated. The 
largest ships are berthed along the river frontage 
in the River Lagan itself, and here there is used 
for lifting loads on board a 150-ton floating crane, 
owned by the company, to be described later on. 

For the movement of ships to and from the 
various berths the company own two powerful tugs 
—Hercules and Jackal. The latter is an interesting 
vessel, as, apart from hauling, it has important 
functions. lt contains a generating station con- 
sisting of four sets of 80-kw. engines and dynamos, 
for which steam is supplied from the ship’s boilers. 
The electricity generated is used for supplying 
light and power to ships being fitted out at wharves 
beyond the range of the distributing cables of the 
works central power-station. There is also on 
board a powerful pumping-plant for the extinction 
of fires. 

In our next issue we shall give a description of 
the Engineering Department of the works. 


(To be continued.) 








THE ROYAL AGRICULTURAL 
SOCIETY’S SHOW. 

As most of our readers probably know, the Roya] 
Show is this year being held at Doncaster, the site 
being the famous Town Moor. During its long 
life the Society has held a number of meetings in 
Yorkshire, which have, on the whole, proved 
remarkably successful, and the present is the second 
time in which it has visited Doncaster. On the 
last occasion, in 1891, there was an attendance of 
111,500, and after payment of expenses there was 
a credit balance of 1041. left. Since that date the 
population of the Doncaster district has nearly 
doubled, and there was every reason to expect a 
most successful gathering. What the ultimate result 
will be it is as yet too early to say, but the favour- 
able anticipations originally held have been very 
effectively damped ; in part by the bad weather, 
which is too frequently associated with this great 
agricultural exhibition, but still more by the impor- 
tation of cattle disease from Ireland. This has 
made it advisable to abandon wholly any attempt 
to hold the show of cattle, which has commonly 
constituted the main attraction to the farmer and 
|to the many foreign buyers and breeders who 
yearly visit the Society’s exhibition. The imple- 
ment-makers will accordingly be at a disadvantage, 
not only by a restricted attendance, but because 
farmers will possibly delay making fresh purchases 
of engines, tools, and the like, until they know what 
the financial result of the year’s operations is likely 








to be. This may be very seriously affected by the 
outbreak of disease, since even if their own herds 
escape, the transport of animals to market is 
either prohibited wholly, or permitted only under 
very stringent restrictions. 


Sream-Enornes, Tractors, AND SteamM-Wacons. 


In discussing the steam-engine section of the 
Show note should be taken of the large number 
of steam-engine makers who are now offering 
petrol-tractors and engines, in addition to their 
well-established line of exhibits. These new de- 
partures will be noted in some detail elsewhere. 

Messrs. Aveling and Porter, Limited, of Rochester, 
in addition to fine specimens of their road loco- 
motives and rollers, in which is embodied the 
experience of many decades, also show a 3-ton 
steam-wagon built on traction-engine lines. This 
has a compound engine, fitted with outside valve- 
gear, and the boiler is designed for a pressure of 
200 Ib. per sq. in. 

Many steam-engine makers are now adopting 
superheat, and claim that considerable economy 
has been realised thereby without any serious 
increase in the cost of maintenance. Thus a pair 
of steam ploughing -engines fitted with super- 
heaters constitutes the most striking feature of 
the stand occupied by Messrs. John Fowler and 
Co. (Leeds), Limited. These have compound 
engines rated at 14 nominal horse - power, but 
actually capable of developing from 130 to 150 
horse-power on the brake. The builders have now 
had four or five years’ experience with these ‘‘super- 
heater ” engines, and find, as compared with the old 
standard type, that there is a saving of 20 to 25 per 
cent. of water and of as much as 20 per cent. in fuel. 
The superheaters wear well, though they work at the 
fairly high temperature of 608 deg. Fahr., and it 
has not yet been necessary to replace a superheater 
tube in the engines already at work. Provision is, 
however, made for the easy removal of the super- 
heater, an operation which can be effected in a few 
minutes. The superheater is fitted inside the 
smoke-box, but in such a position that it does not 
interfere with access to the ordinary boiler-tubes. 

The novel features at the stand of Messrs. 
Richard Garrett and Sons, Limited, of Leiston, 
are two steam motor-wagons, one of 5 tons and 
the other of 3 tons capacity. Both have boilers 
of the locomotive type, with the addition of a super- 
heater in the smoke-box. The 3-ton wagon has 
a compound engine with jacketed cylinders, 3} in. 
and 5? in. in diameter by 6-in. stroke, fitted with 
piston-valves. The superheater is fitted inside the 
upper part of the smoke-box, and, in addition, there 
isa feed-heater. The adoption of these two features 
has led to a considerable saving in fuel and water, 
and in some independent trials the consumption of 
coal was less than 1 1b. per mile per ton of load 
carried. Another interesting exhibit at the same 
stand was the semi-portable superheated steam- 
engine, of which a full description was given at the 
meeting last year at Portsmouth of the British 
Association. (See our issue of September 15, 1911, 
page 364.) 

In our last issue we described and illustrated the 
compound road-roller fitted with a superheater, 
which is exhibited by Messrs. Ruston, Proctor and 
Co., Limited, of the Sheaf Iron Works, Lincoln. 
The firm also exhibit four steam traction-engines ; 
but these are standard patterns, involving no new 
departures of moment. 

he principal steam-engine exhibit at the stand 
of Messrs. Marshall, Sons and Co., Limited, of 
Gainsborough, is the portable engine fitted with 
a feed-heater and superheater, which is_illus- 
trated on page 14 in this issue. The boiler is 
designed to work at a pressure of 150 lb. per 
sq. in., and increased heating surface renders 
the evaporative capacity superior to the ordinary 
portable boiler. The cambered fire-box top, which 
has been previously illustrated by us, makes a 
stronger and more durable fire-box, affords a better 
evaporation, and is much more easily cleaned 
than the old method of construction with roof stays. 
The cylinder is steam-jacketed with boiler steam, 
and the stop-valve being placed in the dome en- 
sures dry steam to the steam-chest. The balanced 
piston-valve is under control of a very powerful 
and sensitive centrifugal governor mounted on the 
crank-shaft. 

The governor (Fig. 2) consists of two fly-weights 
pivoted on hardened-steel pins, with helical stee] 
springs to counteract the centrifugal force. The 
action of the fly-weights causes moyement in the 
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eccentric which operates the piston-valve, altering 
at the same time both the angular advance and 
the throw of the eccentric. It thus automatically 
adjusts the admission of steam to suit the load on 
the engine. The variation in speed between full 
load and no load is very slight—about 2 per cent. 
total variation. The governor is arranged so that 
the way of running of the engine can readily be 
reversed, 

Economy is promoted by the adoption of a feed- 
water heater, fitted with brass tubes, through which 
the water is pumped on its way to the boiler, 
passing twice the length of the heater. The tubes 
are surrounded by exhaust steam passing from the 
cylinder to the chimney. It is possible to fit 
superheaters to this new type of portable engine, 
and thus obtain the highest possible economy in 
the use of steam. The illustration on page 14 
shows the S.P. portable with superheater at the 
smoke-box end. The superheater consists of a 
series of coiled tubes extended through steel headers 
suitably arranged at the smoke-box end of the boiler 
so as not to interfere with the sweeping of the 
tubes. Suitable dampers and bafflers are provided, 
together with drain arrangements and tube-cleaning 
arrangements. A gun-metal stop-valve is also 
arranged at the smoke-box tube-plate, so that the 
superheater can be shut off if desired. The firm 
now fit feed-heaters to all their portable and trac- 
tion-engines, and of these a number were on view. 
It had been also intended to show a superheater 
locomobile engine, but it was not found possible to 
get it ready in the time available. 

Messrs. Marshall also show a new traction 
engine which has been redesigned throughout, new 
patterns being used, and the whole engine modified 
so as to give a maximum of efficiency combined 
with freedom from mechanical troubles. The 
engine is fitted with a superheater in the smoke- 
box, so arranged that the ordinary boiler tubes 
can be got at for cleaning purposes, between the 
tubes of the superheater. The latter consists of 
a series of pipes bent zig-zag fashion, the whole 
series being arranged in pairs, and any pair of 
pipes can be removed at will by simply loosening 
a couple of bolts. The whole series is divided up 
into four sections, and the steam on its way to the 
cylinder thus traverses the smoke-box four times. 
A high degree of superheat is thus attained, and to 
gain the fullest advantage from this the cylinder 
is very carefully lagged, both over the body 
and the covers, the thickness of the lagging 
being about twice as great as is usually adopted. 
The boiler is similarly jacketed with a double thick- 
ness of lagging, so as to reduce radiation losses to a 
minimum. The slide-valve is provided with forced 
lubrication, and the whole of the transmission shaft- 
ing runs in self-oiling bearings. The leading-off 
pulley for the winding-drum is fitted with a new 
type of adjustable pulley, which allows the rope to 
be led off in any direction, and is kept in this posi- 
tion by a spring-operated friction clamp, even if 
the rope is slacked off. 

The principal exhibit at the stand of Messrs. 
Robey and Co., Limited, of the Globe Works, 
Lincoln, is one of the Stumpf uniflow engines of 
which they have undertaken the manufacture in 
this country. The engine, which runs at 180 revo- 
lutions per minute, is one of a pair, each of 
100 kw. capacity, designed for driving a continuous- 
current generator. It has a horizontal cylinder, 
and takes steam at an initial pressure of 200 lb. 
per sq. in. The characteristic feature of the 
Stumpf system is that the steam is exhausted 
through ports at the centre of the cylinder, which 
are uncovered by the piston at the end of each 
stroke. The admission-valves are of the drop type, 
with the cut-off controlled by the governor. e 
engine, which works condensing, is claimed to be 
well adapted to the use of high superheats, and to 
be equal in economy to a good triple-expansion 
engine. It is entirely enclosed, and positive- 
forced lubrication is fitted throughout. The 
firm also exhibit an enclosed portable steam- 
engine which is remarkable in being fitted with 
ball-bearings which require little or no lubri- 
cation. The working parts being very thoroughly 
cased in, the engine is well suited for use in places 
where there is a large amount of dust present in 
the air. 

Messrs. Davey, Paxman and Co., Limited, show 
one of their 7-horse-power general-p traction- 
engines. This has a cylinder 8} in. in diameter by 
12 in. stroke, and this cylinder is secured to a 
planed seating riveted to the boiler-shell, The 





slide-valve is of the ‘‘trick” type. The gearing is of 
crucible cast steel throughout. A portable engine 
of a little greater power is also exhibited. This 
is rated at 8 horse-power nominal, and has a cylin- 
der 10 in. in diameter by 12 in. stroke, which, at 
140 revolutions per minute, develops from 22 to 27 
brake horse-power when supplied with steam at an 
initial pressure of 120 lb. per sq. in. 

Messrs. Clayton and Shuttleworth have definitely 
adopted Belpaire fire-boxes for the whole of the 
traction engines and portables. They have had 
this type of box on trial for twelve months on a 
steam tractor, and in view of the satisfactory 
results of this experience, have, as stated, defi- 
nitely adopted the system for the whole of 
their engines. They also exhibit for the first 
time a steam-motor wagon, which we hope to 
illustrate in an early issue. Standard patterns of 
— steam-engines and tractors vary little 
rom year to year, though there is with all firms a 
steady improvement in minor details. Messrs. 
Charles Burrell and Sons, Limited, of Thetford, 
have as their principal exhibit a powerful show- 
man’s road locomotive, which is arranged to drive a 
dynamo mounted on a bracket in front of the 
smoke-box. Messrs. J. and H. McLaren, of the 
Midland Engine Works, Leeds, show one of the 
5-ton agricultural tractors which gained the gold 
medal of the Royal Agricultural Society in 1910. 
This is designed to work with superheated steam, 
and is fitted with a feed-heater. A powerful agri- 
cultural locomotive of the builders’ standard pattern 
is also on view, as well as a general-purpose three- 
speed traction-engine. Messrs. Ransomes, Sims and 
Jefferies, Limited, of the Orwell Works, Ipswich, 
in addition to heavier engines, show a spring- 
mounted light tractor fitted with a compound engine 
rated at 4 horse-power nominal. A compound 
standard traction-engine of 6 horse-power nominal 
is also on view, as well as a number of simple 
traction-engines, including one rated at 8-horse- 
power nominal. The principal feature at the stand 
of Messrs. Wm. Allchin, Limited, of the Globe Works, 
Northampton, is a 7-horse-power nominal traction- 
engine ; but a 5-ton steam-wagon is also exhibited 
here. This has a boiler of the locomotive type 
and a compound engine. A steam-wagon is also 
shown by Leyland Motors, Limited, of Leyland, 
Lancashire. In this the vertical fire-tube boiler, 
which was one of the characteristic features of 
these cars at the commencement of their highly 
successful career, is still retained. A steam-wagon 
capable of taking a 7-ton load up a poe of 
1in7 is exhibited by Messrs. Fodens, Limited, of 
Sandbach, who were pioneers in the successful 
application of steam to vehicles of this description. 

nn’s Patent Steam Cartand Wagon Company, 
Limited, of Hunslet, show a further development 
of their steam-carts, one of those on view bein 
adapted also for ploughing, thrashing, and genera 
healees purposes. The characteristic feature of 
these vehicles is the side-fired locomotive boiler. 
A large steam’ tipping-wagon, designed to carry 
6 tons, and haul 4 more in a trailer, is exhibited 
by the Yorkshire Commercial Motor Company, 
of Hunslet, being one of three built for the Mersey 
Docks and Harbour Board. The wagon platform 
measures 12 ft. by 6 ft. 6in. in plan, and is provided 
with mechanically operated tipping- gear. The 
engines are of the vertical type, and the drive is 
by chain, two speeds of 3 and 6 miles respectively 
being provided for. 

Messrs. W.Tasker and Sons, Limited, of Andover, 
show one of their ‘‘ Little Giant ” steam-tractors 
equip with a second drum arranged as in a 
loughing engine. This has been specially built 
for hauling timber out of plantations, but a pair 
of these engines have also been successfully used 
for ploughing purposes on small holdings, for 
which the cost of the standard heavy ploughing 
engines would be prohibitive. The tractor a 
compound engine, with cylinders 5 in. and 7j in. in 
diameter. by 8 in. stroke, and the boiler pressure 
is 180 lb. per sq. in. The wheels are e wider 
than when the tractor is required solely for road 
work, 


INTERNAL-CoMBUSTION ENGINES. 


The show of internal-combustion engines is both 
interesting and varied, and is a Pan an of the 
implement section which is steadily gaining in 
importance year by year. Probably the most 
powerful tractors exhibited are still steam - pro- 
pelled, but the margin between the two is getting 
narrower every year. The Daimler Company, of 





Coventry, for example, show a petrol traction 
engine developing 105 horse-power on the brake. 
This was described in our last issue, and need not 
be further referred to here. Whilst, as this shows, 
the supremacy of the steam-engine is being chal- 
lenged even for the heaviest class of work, its 
newer rival has practically expelled it from the 
Show so far as small-power units are concerned. 

Amongst the builders who, havingalong-established 
reputation for their steam-engines, have gone over 
to the enemy, partially at least, must be mentioned 
Messrs. Aveling and Porter, who, in addition to the 
fine steam-engines mentioned elsewhere, are this 
year exhibiting a 3-ton motor lorry which we illus- 
trate on page 15 of this issue. This is fitted 
with a four-cylinder engine, of 32 horse-power 
on the rating of the Royal Automobile Club, but 
in actual fact capable of developing very con- 
siderably more. The cylinders are 4} in. in 
diameter by 54 in. stroke. They are cast in pairs, 
and are fitted with high-tension magneto ignition. 
The whole of the transmission shafting is of nickel 
steel, and the final reduction is effected by means of 
a worm-gear. The worm-wheel, which is of phosphor- 
bronze, constitutes the cage of the differential. 
The worm itself is of steel, case-hardened. The 
driving-wheels are mounted on a live back axle, 
which transmits torque alone. The two portions 
of this axle are of chrome-nickel steel, having a 
tensile strength of 105 tons per sq. in. The 

test strain on this axle, which takes no weight, 
ut, as stated, merely transmits torque, is due to 
a sudden application of the foot-brake, an emer- 
gency stop straining this portion of the mechanism 
very much more than does the normal drive of the 
engine. In fact, since the latter is transmitted 
through a friction-clutch, the maximum torque is 
limited to that at which the clutch will slip ; but 
the foot-brake, when fully applied, absolutely 
locks the transmission shafting. The changes of 
= are effected by gear in the usual way, the 
change-lever being designed to work on the gate- 
changing system. A flap over the gate leading into 
the slot for the reverse position of the lever pre- 
vents an inadvertent reversal of the engine, and 
has to be moved out of the way by hand if it is 
desired to propel the motor backwards. The weight 
of the lorry is 3 tons, and it is intended to carry 
another 3 tons on its load platform. 

Another well-known firm of steam-engine makers 
which is now also supplying petrol tractors is that 
of Messrs. John Fowler and Co., Limited, of the 
Steam Plough and Locomotive Works, Leeds, who- 
exhibit on their stand a tractor designed to ope- 
rate either with petrol or paraffin, and fitted 
to that end with a Davis carburettor, which is 
stated to have proved thoroughly satisfactory. 
The tractor is built on traction-engine lines. The 
engine has four horizontal cylinders, arranged 
vis-a-vis in pairs, driving a two-cranked shaft. 
The cylinders are 6} in. in diameter by 7 in. 
stroke. This engine is built as a separate unit 
from the body of the tractor, the details of which 
have been designed in accordance with the pro- 
longed experience of the firm in similar work for 
steam haulage. The barrel forms a fuel reser- 
voir. The radiator is fitted in front of this, and 
is of the honeycomb type. The whole of the 
gearing is closed in and thoroughly protected from 

ust and grit. Three road speeds and a reverse are 
provided. 

Messrs. Ruston, Proctor and Co., Limited, of 
the Sheaf Iron Works, show a selection of their 
oil-engines, an interesting exhibit at their stand 
being a series of samples of the various oil fuels 
with which these engines are being successfully 
worked in different parts of the globe. These vary 
from refined oils to highly viscous crude oils, A 
suction-gas plant, using wood as the fuel, is also 
shown in operation. The gas from the producer 
is led by twin pipes into a washer, where it 
through water falling over a series of plates inclined 
in series in zig-zag fashion. From this it is led to 
a rotary tar-extractor, which removes the final traces 
of tar, after which it is ready to enter the engine 
cylinder. Provision is made by which the gas- 
pipes from the producer to the washer can be 
scraped clean without necessitating the opening 
up of the producer or the stoppage of the engine. 

Messrs. Marshall, Sons and Co., Limited, of 
Gainsborough, have on view one petrol-paraffin 
tractor of 60 brake horse-power, and another rated 
at 30-35 brake horse-power. The two tractors 
have been specially designed with a view to meeting 
colonial requirements, e larger has a four-cylin- 
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PORTABLE ENGINE WITH SUPERHEATER AND FEED-HEATER; DONCASTER SHOW. 
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der engine, capable, as stated, of developing 60 
horse-power on the brake, and the tractor, as a 
whole, is rated to yield 25 horse-power at the 
draw-bar. It will work either with petrol or 
with paraffin, and in South Africa a number are 
being operated very successfully with alcohol. A 
dual system of ignition by battery and by magneto 
is provided, the former being used in starting 
up, whilst when under way the high-tension mag- 
neto is used. Both machines have proved very 
satisfactory when used for p‘oughing, the cost with 
the smaller type ranging from 3s. 1d. to 3s. 6d. per 
acre; but in the Colonies they are finding their 
principal field in haulage and transport work. The 
smaller machine is stated to run with an average 
consumption of 0.3 pint of paraffin per gross ton- 
mile, and it is claimed that they can be used on 
much softer and rougher ground than could be 
tackled by steam-tractors of equal power. Pro- 
vision is, moreover, made for the driving of fixed 
machinery by belting from the engines. 

Messrs. Blackstone and Co., Limited, of Stam- 
ford, had entered as a new implement a 15-brake- 
horse-power portable crude-oil engine, but were 
unable to get it ready in time. Their exhibit, 
accordingly, comprises mainly various sizes of their 








standard patterns of oil-engine, both fixed and 
portable, and they also have on view one of the semi- 
Diesel crude-oil engines, which was described in 
detail in our columns about four years ago. These 
engines in the stationary pattern are now made in 
sizes ranging from 15 up to 120 brake horse-power. 
Marine engines of the same type are built up to 
the same limit of size, and the firm state that 
wd are unable to keep pace with the demand for 
these. 





Messrs. Petters, Limited, of the Nautilus Works, 
Yeovil, were pioneers in supplying farmers with 
the small handy internal-combustion engines for 
which the demand has been steadily growing for 
many years past. These still form the most 
numerous class of exhibit at Messrs. Petters’ 
stand, but the limit of size has been constantly in- 
creasing. The largest engine shown on this occa- 
sion is of 38 brake horse-power, but engines of 
as much as 180 brake horse-power have been built 
by the firm. There is no change in the general 
character of these engines, which, it will be remem- 
bered, are designed to work with water injection 
when running at high powers. Amongst the other 
exhibits at this stand is an oil-traction engine 
rated at 30 brake horse-power. This has a single 
cylinder 12? in. tin diameter by 15-in. stroke, and 
makes its appearance at the Royal Show for the 
first time. The framing of the tractor is on trac- 
tion-engine lines, and has been built by Messrs. 
Ransome, with whom an arrangement has been 
made by which they build the frame and under- 
take the marketing of the tractors, whilst Messrs. 
Petters supply the engines. This tractor has only 
a single speed forward and a reverse, the back- 


| ward motion being obtained by means of epicyclic 
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Fic. 3. 3-Ton Motor-Lorry ; Messrs. AVELING aND Porter, Limrep, MarpsTone. 


gearing. The makers state that their experience 
has established the fact that the flexibility of the 
engine is such as to make unnecessary more than 
the one speed forward, which they have provided. 

The National Gas-Engine Company, Limited, of 
Ashton-under-Lyne, show a 44 horse-power suction- 
gas plant and engine of the type which gained the 
guld medal at the Derby trials. The engine-frames 
are designed so that the mass of the metal is nearly 
symmetrically disposed about the direct line of the 
thrust, thus avoiding the development of bending 
strains, and ensuring that the material is employed 
to the best advantage. The largest engine shown 
is of 44 brake horse-power, but the builders have 
constructed engines up to 1500 brake horse-power. 
Compressed air is used for starting, and the 
governing is by “ hit-and-miss.” The ignition is 
by low-tension magneto. Special attention has 
been paid to the matter of lubrication, the main- 
bearings having ring oilers, whilst forced lubrica- 
tion is provided to all other important moving 
parts. 

Messrs. Crossley Brothers, Limited, of Open- 
shaw, Manchester, show a gas-engine of entirely 
new design throughout. This is fitted with throttle- 
governing, the lift of the admission-valve being 
regulated by the position on the valve - lever 
of a movable fulcrum controlled by the governor. 
A section through this gear is annexed, which 
shows clearly all its essential features. The 
governor itself has been remodelled, the balls 
being now enclosed within a cylindrical casing with 
a smooth exterior. Forced lubrication is fitted 
to all the principal moving parts, and the gears 
for the lay-shaft and for the governor run in 
oil-baths. This latter plan is now adopted by 
Messrs. Crossley for engines of all sizes, and 
they have also definitely adopted throttle govern- 
ing for all sizes of engine save the very smallest. 
Where throttle-governing is used for small 
engines, however, the governing is effected by 
means of a throttle-valve in the admission-pipe. 
Not the least interesting exhibit at this stand is a 
series of samples of the various kinds of fuel on 
which Messrs. Crossley’s suction-producers are now 
being run in various parts of the world. These 
range from anthracite down to sawdust and the 
husks of sunflowers, but the most notable is per- 
haps the suddite. This is prepared from the sudd 
which, after having for many generations been one 
of the greatest hindrances to the exploration and 
development of the Upper Nile, is now being con- 
verted by pressure into a highly useful fuel. It is 
of interest to note that Messrs. Crossley have 
during the past few years also furnished a number 
of producers which are successfully running on 


t. 
P The display of oil-engines by Messrs. Richard 
Hornsby and Sons, Limited, of Grantham, has 
for many years past constituted one of the prin- 
cipal attractions to the motive-power section of the 
Royal Show. These engines, which were of a very 
original design, were, perhaps, the first in which a 
really satisfactory solution of the problem of using 
oil fuel was attained, and since they do not require 
highly refined oil to work satisfactorily, they have 
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Fic. 4. Gas-Enoine Governor; Messrs. CrossLey 
Brotuers, Liwitep, MANCHESTER. 


found a very large market in Russia and other 
regions where oil is abundant. In essentials the 
engines remain as hitherto but a somewhat more 
sensitive form of governor is now being fitted, and 
ring-oilers are provided in the case of the larger 
sizes. Messrs. Hornsby do not exhibit oil-tractors 
at the Show, although they have supplied a number 
to the War Office. 

A suction-gas plant is also shown at this stand. 
The engine is rated at 28 brake horse-power, and 
is fitted with low-tension magneto ignition. It is 
started very simply by means of petrol, a little 
being poured into a groove fashioned for the pur- 

above the air-admission valve. When the 
latter opens, the petrol is drawn in, forming an 
explosive mixture, which is fired in due course by 
a low-tension magneto. 

An engine of 23 to 26 brake horse- 
on suction-gas is exhibited by Messrs. Davey, 
Paxman and Co., Limited, Colchester. This has a 
frame carried right under the cylinder, only the 
breech end of which is accordingly overhung. Great 
care has been devoted to the design of this breech 
end to ensure its entire freedom from casting 
strains. Chain lubrication is fitted to the crank-shaft 
bearings, as also to the side-shaft bearings, and the 
cylinder lubrication is forced. The crank-pin bear- 
ing has a dust-proof centrifugal ring-oiler. The 
suction plant shown in conjunction with this engine 
has a mild-steel body lined with firebrick, which 
extends solidly from the hase-plate to the top of the 
generator. The vaporiser, which furnishes the 
necessary supply of steam, is heated by the gas as it 
leaves the producer, and is arranged so as to admit 
of easy cleansing from deposit when hard water has 
to be used. The coke scrubber has a cast-iron base, 
as, if of mild steel, this part is liable to rapid 
deterioration from corrosion. 

During the t ten years the number of exhi- 
bitors at the Royal Show of small petrol-engines 


wer running 





must have increased about tenfold, and this year 
marks the advent of a number of new names. For 
the most part there is a strong family resemblance 
between the different makes, and a detailed de- 
scription of one would apply to most of the others 
with but trivial modifications. It is thus not 
possible in most cases to do more than mention 
the names of the exhibitors, of which a steadily 
increasing proportion hail from Great Britain. 
Petrol-engines have the a of being readily 
started ; they are cheap and light, being in many 
cases mounted so as to be readily transferred 
bodily from one t of a farm to another. 
The fuel, no doubt, is relatively costly, but 
for small powers this disability is very much more 
than made good by the ease with which the engine 
is handled and operated. Magneto ignition is now 
becoming general, and in this connection a device, 
fitted by Messrs. E. H. Bentall and Co., Limited, 
of Heybridge, Essex, is worthy of particular notice. 
Once a petrol-engine is started, the high-tension 
magneto provides unquestionably the most satis- 
factory type of ignition. The strength of the spark 
depends, however, on the speed of the armature, 
and the charge will not be fired unless this exceeds 
a certain limit. In general this involves spin- 
ning the engine round by hand at a fairly high 
speed, which is not always practicable, and 
at the best involves no inconsiderable expen- 
diture of muscular energy. For this reason, 
therefore, low-tension magnetos are often fitted, 
since with this type the strength of the spark 
can be made independent of the speed of the 
engine, but this involves the use of a contact- 
breaker inside the cylinder. Messrs. Bentall have, 
accordingly, tackled the problem of attaining a 
similar result with a high-tension magneto, and 
show in the new-implement class a small petrol- 
engine fitted with a high-tension magneto, the 
armature of which is driven through the inter- 
mediary of a spring. A pawl, actuated by gravity, 
is arranged to catch the armature-shaft and hold 
it fast, whilst its driver goes on, On this driver a 
cam is fitted, which lifts the pawl at the proper 
moment, and the armature then flies round at a 
high speed under the tension of the spring, thus 
generating the voltage necessary for ignition pur- 
poses. As the engine gains speed the cam, in lifting 
the pawl, flings it further and further away, 
finally hurling it quite clear, after which the mag- 
neto is direct driven. At the same stand Messrs. 
Bentall also exhibit a small two-cycle motor run- 
ning at 700 revolutions per minute, and driving at 
60 revolutions a crank operating a pump. The 
gearing down is effected . a differential gear of 
a novel type, which we hope to illustrate in an 
early issue. 

An air-cooled petrol-engine is exhibited by 
Messrs. Theodore Butler, Limited, of 149, Queen 
Victoria-street, E.C. This has a ribbed cylinder, 
but this is covered almost wholly by a sheet-steel 
casing, which serves to guide a current of air over 
the ribs to a belt-driven fan. The makers claim 
that the cooling is so efficient as to preclude the 
overheating of the engine, even in the hottest 
climates. A number of small petrol-engines are 
also shown by Messrs. Fairbanks, Morse and Co, 
Limited, of 87, Southwark-street, S.E. The most 
characteristic feature of these is the method 
adopted for driving the low-tension magneto with 
which ignition is effected. A small pulley on the 
magneto shaft rests in contact with the rim of 
the fly-wheel, from which it is thus driven by 
friction. A 14-horse-power petrol-engine direct- 
connected to a centrifugal pump is shown, as 
a new implement, b lll Capel and Co., of 
168, Dalsten-lane, ocken N.E. The engire 
is designed to run at 400 revolutions per minute, 
and the pump delivers 700 gallons per hour 
against a head of 200 ft. The Bristol Wagon and 
Carriage Works Company show a number of 
their ‘‘ Victoria” petrol-engines in sizes ranging 
from 3 up to 7 brake horse-power. All have mag- 
neto ignition and water-cooled cylinders, the jacket 
for the smallest size exhibited being an open tank. 
A series of engines of a somewhat similar type 
is also exhibited by the Eagle Engineering Com- 
pany, Limited, of Warwick. Neatly - designed 
petrol-engines, the one of 34 horse-power and the 
other of 5 horse-power, are exhibited by the Wolse- 
ley Sheep-Shearing Machine Company, Limited, of 
the Sydney Works, Birmingham. The 6-horse- 
power engine has a water-cooled cylinder 5 in. in 
diameter by 6-in. stroke, and is designed to run at 
400 revolutions per minute. The valves are of 
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nickel steel, and are mechanically operated, and 
the ignition is by high-tension magneto. The gears 
are machine cut, and run in an oil-bath. The 
engine is mounted on a wheeled base, and weighs 
about 16 cwt. complete. Messrs. R. A. Lister and 
Co., Limited, of Dursley, show a whole series of 
small petrol-engines, ranging from 14 horse-power 
up to 10 horse-power. Their principal exhibit 
is, however, a self-contained electric - lightin, 
installation, consisting of a petrol-engine saneabeel 
on the same bed-plate with a dynamo. A battery 
of accumulators is provided to equalise the demand 
made on the engine. This also serves to start up 
automatically the engine by using the dynamo as a 
motor, and has already been described by us. 

Petrol-lorries are also strongly in evidence at 
the Show. Leyland Motors, Limited, which were 
one of the first firms to make a success of the steam 
industrial wagon, have for some years past been 
alsomanufacturing petrol-driven vehicles. Amongst 
their exhibits at Doncaster is a petrol char-a-banc, 
being one of five built for service in Lisbon. This 
has an engine with four cylinders measuring 5} in. 
in diameter with a 5}-in. stroke, and developing 
55 horse-power on the brake. Its weight is under 
3 tons, and it has seating capacity for twenty-four. 
It is of some interest to note that this firm, which 
started in a modest way but a few years ago, now 
finds employment for 900 hands. Amongst other 
vehicles, they have turned out a number of petrol- 
electric rail-motors and a number of petrol-cars for 
tramway service. Messrs. J. and K. Hall, Limited, 
of Dartford, show 5-ton and 3-ton petrol-lorries 
and a 4-ton chassis, all fitted with solid rubber 
tyres. The engines have four cylinders cast in 
pairs, and the drive is transmitted to the wheels 
by chains enclosed so as to be thoroughly protected 
from dirt. Messrs. Walker Brothers, Linited, of 
Wigan, show two 2-ton motor-lorries fitted with 
engines having cylinders 4} in. in diameter by 4} in. 
stroke, and developing 28 horse-power. These are 
designed to run at 790 revolutions per minute, giving 
the wagon on top gear a speed of 10 miles per hour. 
The engine is lubricated by a combination of the 
splash and the forced-feed system, and provision is 
made for passing the spent oil through a filter, 
enabling it to be circulated again through the bear- 
ings. Both accumulator and magneto ignition are 
fitted. The wheels in the gear-box are in constant 
mesh, the changes of speed being effected by means 
of dog clutches. There are three speeds forward 
and oue reverse. 

Messrs. Clayton and Co., Limited, of Hudders- 
field, show at their stand a petrol motor-lorry, 
specially built for transporting horses. Another 
interesting exhibit is a ‘* tower’ wagon, fitted with 
a 40-horse-power engine, which they have built for 
use on the Leeds Corporation tramways. 

Messrs. J. I, Thornycroft and Co., Limited, of 
Caxton House, S.W., show two rubber-tyred petrol 
lorries. Of these the larger is fitted with a four- 
cylinder engine, developing 30 brake horse-power. 
A novel feature is the Aveling weather-screen with 
which it is provided. This consists of an open 
frame, arranged in front of the driver and mounted 
centrally on horizontal pivots. At its upper and 
at its lower end this frame is connected to the lorry 
body by spring roller-blinds, which are drawn out 
on tilting the frame. When this is done the upper 
blind forms a protection at the top, whilst the 
lower extends over and protects the steering-wheel. 
The smaller lorry has a two-cylinder engine rated 
at 16 brake horse-power. 

(To be continued.) 





COMBINED PERCUSSION AND ROTARY 
WELL-BORING MACHINE FOR ARGEN- 
TINA. 

Tux demand for well-boring plant abroad is a con- 

tinually increasing one on account of the opening up 

of new countries and the establishment of industries 
for which large quantities of water are required, and also 
in connection with a large amount of mineral boring 
carried on. As many of these plants have to be sent to 
remote places where means of repairing them are few 
and where transport is difficult, they must be designed 
and constructed so that they are as light and compact 
as possible and fitted to withstand hard, rough usage 
for long periods without requiring any special attention 
or skilfed | labour for keeping them in order. A plant 
of this kind we this week illustrate on page 18. It 
has been designed and constructed by Messrs. C. Isler 
and Co., Limited, Bear -lane, Southwark - street, 

London, 8.E., with a view to use specially in foreign 

countries, and particularly to meet requirements of 


boring oil-wells, &c. It embodies some interesting 
features, and is illustrated in perspective in Figs. 1 
and 2, these being reproductions from photographs 
taken from opposite sides of the machine. Fig. 3 
shows a side elevation of the apparatus, while 
Figs. 4 and 5 are sections of bore-holes, with different 
kinds of tools at work. The material from which 
the plant has been made is of special quality, in 
order that the apparatus can be used over and over 
again without any cause for anxiety with respect to 
breakages of the top gear; and, moreover, it is claimed 
that the boring-tools, the poor quality of which in 
many cases of foreign amet sella. has been the cause 
of wells being abandoned, are to be thoroughly relied 
on, being constructed of thoroughly good materials. 

If the illustrations be referred to, it will be noticed 
that the entire plant is mounted on two longitudinal 
girders, which method obviates trouble due to want of 
alignment of the plant ; and owing to the large area 
covered by the base of the machine, practically no 
foundations are required, and the plant can be set to 
work on the level ground. In the case we illustrate the 
motive power is obtained from a horizontal crude-oil 
engine, though any other convenient source of power 
can, of course, be employed. The engine in the case 
before us is shown on the right of our illustration, 


Fig. 3. 

The raising and lowering of the tools in the bore- 
hole is done by means of a belt - driven winch, 
which is shown at A, Fig. 3. The great advantage 
claimed for this gear is that three methods of 
boring are provided by it—viz., ordinary percussion, 
hydraulic percussion, and Messrs. C. Isler and Co.’s 
improved rotary method. Taking these in the order 
mentioned, the percussion method is carried out by 
means of a punching-beam B mounted on a se te 
frame C, so that none of the jar shall be transmitted 
to the driving portion of the plant. The punching- 
beam B is connected, by means of a chain, to a tier of 
hollow rods and a hollow sinker bar, and so to a water- 
ended chisel. It is driven from a reversing winch as 
shown. By means of a stream of water which is 
injected through the hollow boring-rods to the cutting 
chisel, the débris cut by the tool is washed to the 
surface, and there is therefore no necessity to withdraw 
the rods and tools in order to clear out the bore-hole, 
as is the case with the ordinary solid percussion boring 
tool. It has been found that this type of plant is very 
expeditious in soft sandstones, clays, and similar for- 
mations. 

We understand from Mr. Isler that he has found in 
Egypt deep bore-holes where a considerable thickness 
of hard Artesian sandstone had to be penetrated, the 
beds being interseoted by soft layers of sand, and the 
plant to deal with these was therefore designed so 
that it could be ee without any dismantling or 
re-erection. In order to arrange for this the frames C, 
which carry the punching beam, were designed so as to 
act as a counterweighting winch for the rotary tool 
without in any way interfering with the use of the 
percussion system. This counterweighting arrange- 
ment was designed so as to give a lifting power of 
10 tons easily controlled and operated by one man. 
The advantages of the arrangement are manifest. 
The power of being able quickly to lift the weight of 
boring-rods and crown off the bottom of the bore-hole 
need not be pointed out to users of the rotary method 
of boring. Many serious breakdowns can be attri- 
buted to the jamming of the rotary tools and to the 
inability of the operator to release the weight of the 
tools with sufficient rapidity. The method of working 
the tools up and down in the bore-hole will be under- 
stood on reference to Fig. 3. It will be seen that the 
beam B is connected at one end by the rod D to the 
pin on the crank E, the arrangement being more 
clearly shown in Fig. 2. The other end of the beam B 
is connected to the boring-rods by chain, punches, and 
swivel, the motivn of the crank being thus conveyed 
to the rods. The shock of the blow is taken up by the 
spring F. The rods havea stroke of 2 ft., and the speed 
of the blows varies from about 70 to 120 per minute. 

The rotary head consists of two short girders G 
easily connected to and disconnected from the two long 
base girders. This rotary head is driven off the winch, 
and by means of bevelled gearing the motion is trans- 
mitted to a vertical ‘‘ Quill” rod, the hollow boring- 
rods being the same as those employed with the 
hydraulic percussion system. The rotary tools are 

essrs. Isler’s improved type, the hollow boring-tool 
being shown in Fig. 4, and the solid drill in Fig. 5. The 
sheerlegs H are used to pull up the rods, and are con- 
structed of tubes. They are carried on the main frame. 

We understand that a number of these plants have 
been sent to Egypt, principally for irrigation purposes, 
but also in conection with the new bridges which are 
being built across the Nile. A similar kind of plant 
has also been supplied to the Bombay, Baroda, and 
Central India Railway Company, the Central Argentine 
Railway Company, and to many other places abroad. A 
plant similar to the one we have described has recently 
completed a 12-in. bore-hole to a depth of 600 ft. in 
six weeks, working with only one skilled man, the 





rest of the labour being unskilled. 


NOTES FROM THE UNITED STATES. 
PHILADELPHIA, Pa., June 26, 1912. 

OrveErs for locomotives are coming in freely. The 
Grand Trunk Railway has just closed an order for 
19 locomotives with the Philadelphia Works. So far 
this month locomotive orders have reached 100. For 
the first five months of the year 400 locomotives were 
ordered. In the fiscal year of 1911 upwards of 120,000 
cars were ordered, oak in 1910, 145,000. The year 
1912 will run close around 300,000 cars, but estimates 
are not based — tangible facts. The Boston and 
Maine are in the market for 3700 cars. The car 
plants are running at almost full capacity, but much 
of the business was taken at rather low prices 
considering the recent advances. Steel mills are 
running far behind on deliveries on plates and 
shapes, and the mills are far oversold. The plate- 
mills owned by the larger interests have enough 
business to run them to the end of the year. A 
great many cars for general purposes are being 
ordered. The Chicago mills are refusing business for 
delivery nearer than four months. This throws a good 
deal of new business into the hands of the mills along 
the Atlantic coast, and they are grasping it, mainly at 
full prices. There is a great deal of business floating 
around. Much of the floating business will find its way 
into Eastern Pennsylvanian mills. There is a great 
scarcity of common labour, and it is interfering with 
maximum output. The foreigners who float to this 
country when times are good have not yet heard of 
the need of their labour. An advance will be made on 
July 1 on plates, bars, and shapes of 1 dol. a ton at 
least. Manufacturers of semi-finished material are 
making slight advances at every opportunity. Basic 
is advancing in price, and stocks are sufficient to meet 
current requirements. Ground has been broken for 
three independent sheet and tin-plate mills in the 
Pittsburgh district. The Carnegie Steel Company is 
enlarging its capacity for merchant steel. 





NOTES FROM THE NORTH. 
Gtascow, Wednesday. 

Glasyow Pig-Iron Market.—Last Thursday morning the 
pose market opened the turn easier, and a fairly good 
usiness of 8000 tons of Cleveland warrants were put 
through at from 57s. to 56s. 114d. and 57s. 14d. cash, 
57s. od. to 57s. 44d. one month, at 57s. 4d. August 2, 
and from 57s. 9d. to 57s. 114d. three months. losing 
quotations were 57s. 2d. cash, 57s. 5d. one month, and 5&s. 
three months sellers. In the afternoon Cleveland war- 
rants showed a decline, and 11,000 tons were dealt in at 57s., 
56s. 104d., and 56s. 11d. cash, 56s. 114d. fivedays, 57s. 2d. 
and 57s. 14d. one month, 57s. 7d. September 18 to 24, and at 
57s. and 57s. 8d. three months. At the close sellers quoted 
56s. 114d. cash, 57s. 24d. one month, and 57s. 84d. three 
months. On Friday morning the market wasstronger and 
the dealings in Cleveland warrants were 5500 tons at 57s. 
cash, 57s. 3d. seven days, from 57s. 24d. to 57s. 5d. one 
month, 57s. 5d. August 14, and 57s. 10d. three months. 
The close was firm with sellers at 57s. 3d. cash, 57s. 6d. 
one month, and 58s. three months. Sellers of hematite 
quoted 74s. one month. In the afternoon Cleveland 
warrants were again in demand and the prices advanced. 
The business consisted of 6500 tons at 57s. 6d. seven days, 
57s. 6d. and 57s. 7d. twenty-eight days, 57s. one month, 
and at 54s. and 58s. 3d. three months. Closing sellers 

uoted 57s. 54d. cash, 57s. 9d. one month, and 58s. 34d. 
three months. Hematite was easier with sellers 
at 73s. 10d. and buyers at 73s. 9d. one month. On 
Monday morning the market opened with a strong tone, 
and 11,000 tons of Cleveland warrants were done at from 
57s. 11d. to 57s. 94d. cash, 57s. 9d. ten days, from 
58s. 3d. to 57s. 114d. one month, and at 59s. three months. 
At the close sellers quoted 57s. 8d. cash, 57s. 114d. one 
month, and 58s. 64d. three months. In the afternoon 
Cleveland warrants fell away again, and business was 
recorded at from 57s. 7d. to 57s. 5d. cash, 57s. 6d. ten 
days, 57s. 10d. one month, and 58s. 5d. three months. 
Closing sellers quoted 57s. 5d. cash, 57s. 84d. one month, 
and 58s. 34d. three months. The turnover was 6500 tons. 
On Tuesday morning the market was quiet and easier, and 
only 2500 tons of Cleveland warrants were done at 57s. 4d. 
nine days, and at 58s. and 58s. 1d. three months. Sellers 
prices at the close were called 57s. 34d. cash, 57s. 7d. one 
month, and 58s. 14d. three months. Hematite was 
quoted 74s. 3d. one month sellers. A decline took place 
in the afternoon, when 6500 tons of Cleveland warrants 
were put through at from 57s. to 56s. 104d. cash, from 
57s. 1d. to 57s. 04d. one month, and at 57s. 8d. three 
months. At the close there were sellers at 56s. 94d. cash, 
57s. 04d. one month, and 57s. 64d. three months. When 
the market opened to-day (Wednesday) an improved tone 
prevailed, and a large business, amounting to 14,000 tons 
of Cleveland warrants, was done at 57s. 3d. eighteen days, 

7s. 24d. twenty-one days, 57s. 14d. twenty-three days, 
57s. 44d. one month, and at 57s. 9d. and 57s. 8d. three 
months. Closing sellers quoted 57s. cash, 57s. 3d. one 
month, and 57s. 9d. three months. In the afternoon the 
advance in Cleveland warrants was not maintained, and 
the only transaction was one lot at 56s. 10}d. cash. The 
session closed with sellers at 56s. 9d. cash, 57s. Od. one 
month, and 57s. 64 three months. 


Sulphate of Ammonia.—The sulphate of ammonia market 
shows little signs of change, but this is really the quiet 
season, and not any t inquiry is expected. The 





price is still 142. 7s. 6d. per ton for prompt shipment, 
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Glasgow or Leith, and the amount shipped from Leith 
Harbour last week was 1436 tons. 


Scotch Steel Trade.—Scotch steel-makers are still expe- 
riencing considerable pane for delivery of heavy 
material, and mills are being kept going at full pressure 
both night and day. Although the output is large, it is 
being swallowed up as fast as it is turned out, and it is 
indeed doubtful if greater activity ever prevailed in the 
local steelindustry. A heavy export demand is one of the 
features this week, and not only have fresh engagements 
been entered into with Continental consumers for some 
respectable quantities of both ship and boiler-plates, but 
more are being asked for, and Japan is also inquiring for 
alot of material, included in the total being some 5000 
tons of ship-plates. For structural sections for the 
Colonies there is a very jarge inquiry, India, Australia, 
New Zealand, South Africa, and Canada, all being in 
the market at present. Makers of black and galvanised 
sheets are all as busy as ever, and a fair amount of new 
forward booking is reported. Prices are all very firm, 
and are likely to continue so. 


Malleable-Iron Trade.—There is practically no change 
to report in the state of the malleable-iron trade of the 
West of Scotland, and the various works are all fully 
employed. Pressure for deliveries is common, and prices 
are very firm on the basis of 7/. 15s. per ton for *‘ crown” 
bars. The prospectus of the new combine has now been 
issued, and, as stated before, it includes thirteen companies, 
operating fifteen works. The new concern—the Scottish 
Iron and Steel Company, Limited—has been formed for 
the purpose of acquiring, amalgamating, and working as 
one concern the above works, which, with two exceptions, 
comprise all the malleable-iron manufacturers in Scotland. 
A working agreement has been ie with these two 
outside firms and the one or two others which do a little 
in malleable iron in addition to their other business. 


Scotch Pig-Iron Trade.—The demand for the ordinary 
qualities of Scotch pig iron has been well sustained, and 
a large volume of business has lately gone through for 
local uirements, as well as for the south and for ship- 
ment. eliveries have been heavy, and the present 
output is readily absorbed. Prices are very firm, and the 
following are the market quotations for makers’ (No. 1) 
iron :—Clyde and Calder, 74s.; Gartsherrie, Summerlee, 
and Langloan, 74s. 6d.; and Coltness, 88s. 6d. (all +o 
at Glasgow); Glengarnock (at Ardrossan), 74s.; Shotts 
(at Leith), 74s. 6d.; and Carron (at Grangemouth), 74s. 6d. 
Hematite iron has m moving a little more freely of 
late, and some fresh dealing has taken place. In sym- 
pathy with other things, the price is the turn firmer, and 
producers now name 76s. per ton as their present selling 
quotation. 


Shtpbuilding.—The Scotch shipbuilding returns for the 
past month are not so ] as might have been expected 
considering the number of orders on hand, but the effects 
of the recent coal strike have not yet been overcome, and 
consequently deliveries of raw material have been on the 
small side. This has somewhat hanrpered shipbuilders 
lately, but the next month or two should see a large 
addition to the total of launches. The following are the 
figures for the month :— 





Vessels. Tons. 

The Clyde 30 37,081 
The Forth _ _ 

The Tay .. 2 2,600 

e Dee .. 7 730 

39 40,411 


The Clyde total is the smallest for any month of this 
year, but brings up the six months’ output to 147 vessels, 
with an aggregate of 289,641 tons. This is 20,819 tons 
under the total for June of last year, and is only the 
fourth highest for the first six months of any year. Work 
is plentiful, and if labour troubles can be obviated satis- 
factorily, then there is no reason why the output of new 
tonn: this year should not be a very large, if not a 
com one. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

American Trade.—Considering the interruptions of the 
coal strike and the dock strike, the exports to the United 
States from the Sheffield district show a substanti 
increase for the past three months, as compared with the 
first quarter of the year. The respective figures for steel, 
sheets, bars, wire, &c., are 109,5797. and 105,630/., an 
increase of about 40002. The total forall classes of goods 
is 155,317. That this is a real evidence of improved 
trade is proved by reports from America, which show 
that the demand for steel there is wing. The trade, 
however, still leaves much to be desired if it be compared 
with the June quarter of last year, and more particularly 
with the same period in 1910. In the two years the 
decrease in the value of steel, sheets, &c., exported has 
amounted to 64,0002. Breech mechanisms and shells 
formed an unusual item in the latest returns issued by 
the American Consul in Sheffield. The value of the saw- 
plates exported was 2802/., and of shears 1284/. 


South Yorkshire Coal Trade.—The local coal trade is 
throughout in a very strong position at the present 
moment, and so far as the housce-coal trade is con- 
cerned is helped by a spell of unusually cold weather. 
Consequently inquiries for house coal are much above 
the normal level, and collieries have practically no stocks. 
Price advances varying from 1s. to 1s. 6d. came into force 
all round on Monday, and in rd to new contracts 
collieries are insisting on the 2s. 6d. advance on last year’s 
contract prices, which was forecasted. The hard-coal 
branch is flourishing, although shipments are hampered 
by a scarcity of boats. Industrial hards, however, are in 
great demand, and there is a big output. Gas- 





similarly is a good market, and in regard to coke and 
slacks the supply is still inadequate to the demand. 
Prices now being asked at pits for current supplies are : 
Best hand-picked branch, 15s. 6d. to 17s.; silkstone, 
12s, 6d. to 14s.; Derbyshire best brights, 12s. to 13s. 6d. ; 
Derbyshire house, 10s. 6d. to lls. 6d.; best large nuts, 
93. 9d. to 10s. 3d.; Yorkshire hards, 12s. 3d. to 13s.; 
Derbyshire bards, 11s. 9d. to 12s. 6d.; rough slacks, &s. 6d. 
to ~ 6d.; seconds, 5s. 6d. to 6s. 6d.; smalls, 4s. 6d. to 
5s. 6d. 


Iron and Steel.—The quietness of last week in the iron 
market is continued. Prices have got so high that 
consumers show great hesitancy in coming into the 
market, and are basing theircalculations on a drop in quota- 
tions in the near future. The attitude of the makers, how- 
ever, remains one of confidence that the present figures 
will hold good for some time to come, and may even be 
inc’ A fair amount of hematite has been bought 
and in some cases slight advances paid, but the common 
irons are still in somewhat restricted supply. In the 
general trades conditions can only be descri as pheno- 
menal. To say Sheffield is enjoying a “boom” in trade 
is no exaggeration. The majority of manufacturers are 
almost bewildered by the number of orders claiming 
attention. Work in certain directions has had to be 
refused, notably in the case of Australian orders for 
railway material, which have had to be placed in 
Germany, whilst the Hull Corporation has had to 
go abroad to obtain tramway material, because the home 
makers were unable to supply owi to pressure of 
other work. Some firms are contemplating increases of 
capital, The a ge are particularly congested, 
and it is very difficult for manufacturers to get attention 
to orders. In various directions works extensions are 
being made, and it is becoming imperatively necessary 
for a number of firms to extend their plant and machinery. 
An interesting development has taken place in certain 
local industries, and that is the growth in the principle 
of association for the protection and advancement of 
mutual trade interests. The rolling-mill and tilt pro- 
prietors, the forge-masters and light-castings manufac- 
turers, are combining in their own trades for the elimina- 
tion of many of the elements of injurious competition and 
the maintenance of better price standards. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—There is not a great deal 
of business passing in pig iron. The situation is very 
healthy, and sommeete are bright and encouraging, but 
fluctuation in Middlesbrough warrants, due to speculative 
operations, has checked legitimate business in Cleveland 
pig iron. General traders are not disposed to operate 
with the market so uncertain as at present. A general 
feeling prevails that if warrants were steady for a day or 
two there would be a resumption of brisk buying of Cleve- 
land pig. As it is, purchasers act with much caution, 
and, on the other hand, makers of Cleveland pig having 
excellent order-books are not pressing iron on the market. 
The statistical situation is good and isimproving. During 
the month of June 32,586 tons of Cleveland pig were 
taken from the public warrant stores, and the stock held 
there to-night (Wednesday) stands at 311,125 tons. No.3 

.m.b. Cleveland pig is 57s. f.o.b., whilst No. 1 is 62s. ; 
No. 4 foundry and No. 4 forge, each 56s. 104d.; and 
mottled and white iron, each 56s. 6d.—all for early 
delivery. Fairly good inquiries for East Coast hematite 
Ris are reported, and values are steadily moving upward. 

os. 1, 2, and 3 have sold for delivery to the end of the 
year at 73s. 6d., and that price is now named for both 
early and forward delivery. Foreign ore is stiffening. 
Rubio, of 50 J ol cent. quality, is now quoted 21s. 6d. to 
22s. ex-ship Tees, upon which figures values of all other 
foreign ores are based. Freights are firm. have 
been fixed at 6s. 44d. Bilbao-Middlesbrough. 


Manufactured Iron and Steel. —Most satisfactory 
accounts continue to be given of all branches of the 
manufactured iron and steel industries. Manufacturers 
of all descriptions are full of work, and, in fact, some 
producers are so busily employed that they are unable to 


Vessels 


a] | undertake further orders for anything like early delivery. 


Under such very favourable conditions further advances 
in values are looked for. Common iron bars are 8/.; best 
bars, 8/. 7s. 6d.; best best bars, 8/. 15s.; iron ship-plates, 
7l. 10s.; iron ship-angles, 8/.; iron ship-rivets. 9/.; iron 
girder-plates, 7/. 15s.; iron boiler-plates, 87. 5s,; packing- 
iron, 6/. 5s.; steel bars (basic), 7/. 15s.; steel bars 
(Siemens), 8/. 5s.; steel ship-plates, 7/. 15s.; steel ship- 
angles, 7/. 7s. 6d.; steel boiler-plates, 8/. 10s.; steel strip, 
7l. 12s. 6d.; steel hoops, 7/. 15s.; steel joists, 6/. 17s. 64. 
cast-iron railway chairs, 3/. 12s. 6d. to 3l. 15s.; light 
iron rails, 6/. 10s. to 67. 12s. 6d.; heavy steel rails, 6/. 5s.; 
and steel railway sleepers, 7/.—railway material net at 
works, and all other descriptions less the customary 2 
per cent. discount. Iron and steel galvanised corruga 

sheets stand at 12/. 5s. f.o.b.—less the usual 4 per cent. 


Iron and Steel Shipments.—Shipments of pig iron from 
the Tees during June averaged 4659 tons per workin; 
day, the total loadings amounting to 111,826 tons, 104,1 
tons of which went from Middlesbrough, and 7690 tons 
from the neighbouring little port of Skinningrove. The 
total clearances of pig iron for the previous month reached 
112,723 tons, or an ave of 4696 tons per working day, 
and the despatches for June last year were returned at 
109,219 tons, or a daily average of 4550 tons. All the pig 
a at Skinningrove last month went to Scotland. 
Of the pig iron loaded at Middlesbrough last month 
69,002 tons went abroad and 35,134 tons coastwise. Once 


coal | more Scotland was the largest receiver, taking 22,880 tons; 





whilst Germany received 18,865 tons; Russia, 11,200 
tons; Japan, 5825 tons; Belgium, 5652 tons; France, 
5420 tons; Wales, 4630 tons; Canada, 3675 tons; Hol- 
land, 3660 tons ; and Sweden, 3620 tons. Manufactured 
iron shipped from the Tees last month amounted to 
11,336 tons—9170 tons of which went abroad and 2166 tons 
coastwise ; and the steel cleared reached 29,855 tons— 
24,524 tons going abroad and 5331 tons coastwise. India, 
with an import of 6889 tons, was by far the largest 
customer for manufactured iron ; and the Argentine, with 
an import of 5620 tons, was the best customer for steel. 
Other principal steel importers were: India, 4454 tons; 
British East Africa, 2663 tons ; and Victoria, 2292 tons. 








NOTES FROM THE SOUTH-WEST. 

Cardiff.—The steam-coal market has not shown much 
change; the most notable feature has been that the 
supply of smalls has not been sufficient to meet the keen 
demand for them, wagons not having been cleared actively 
enough. The demand for steam large has not been very 
active, while stocks are —! ; under these circumstances 
supplies for spot loading have been obtainable upon 
favourable conditions, although, for deliveries later in the 
month, quotations have shown firmness. It is under- 
stood that the Admiralty will require largé supplies of 
steam-coal for naval manceuvres and dockyard stocks ; 
some steamers have been already engaged for the 
manceuvres. The best Admiralty large steam-coal has 
been quoted at 17s. to 17s. 6d. per ton; secondary quali- 
ties have ran; between 14s. 9d. and 16s. 9d.; best 
bunker smalls between 10s. 6d. and 11s.; and cargo smalls 
between 9s. 6d. and 10s. per ton. House coal has shown 
little change ; the best descriptions have been quoted at 
19s. to 20s. per ton, while good households have realised 
between 17s. 6d. and 18s. 6d. per ton; No. 3 Rhondda 
large between 16s. and 17s. ; and smalls between 12s. and 
12s. 6d. per ton. No. 2 Rhondda large has brought 
lls. 6d. to 12s. ; and No. 2 smalls, 8s. 6d. to 9s. per ton. 
As regards iron ore, Rubio has made 20s. 6d. to 21s. per 
ton, upon a basis of 50 per cent. of iron, and charges, 
including freight, insurance, &c., to Cardiff or Newport. 


Western Railway Traffic.—This has been a decidedly 
trying year for Welsh and Western railways. The first 
half of 1912 has now closed, but, of course, the actual 
results of the six months’ working are not = known with 
precision. Meanwhile the Barry Railway Company 
reports a decrease in its receipts of 35,017/.; the Brecon 
and Merthyr a decrease of 73771.; the Great Western a 
decrease of 345,000/.; the London and South-Western 
a decrease of 106,600/.; the Rhondda and Swansea 
Bay a decrease of 11,351/.; the Rhymney a decrease 
of 34,275l.; and the Taff Vale a decrease of 51,5591. 





Tue Institute oF SaniTaRY ENGINEERS.—Arrange- 
ments have been made for a week-end visit to Birming- 
ham on July 12 to 14. On Friday, July 12, the train 
leaves Paddington at 9.10a.m., and arrives in Birmingham 
at 11.10. At 1 p.m. there will be a reception by the Lord 
Mayor, Alderman Bowater, at the Council tan fol- 
lowed by a sessional meeting in the afternoon, and dis- 
cussion on papers. In the evening there will be a dinner. 
On Saturday, July 13, there will be visits to sewage farin, 
filter beds, &c., and to the University and other places of 
interest. 





MILITARY AEROPLANE CompRTITION.—The Secretary 
of the War Office announces that the following entries 
have been received for the War Office military aero- 
plane competition, to be held on Salisbury Plain during 
August next :— 

No. of 


Name of Firm. Aeroplanes. 


Hanriot ~~ Limited 2 
Vickers, Limited - és 1 
Louis Blériot .. 2 
A. V. Roeand Co, .. ~ 2 
Breguet Aeroplanes, Limited - 2 
Coventry Ordnance Works, Limited. “ 2 
British and Colonial Aeroplane Company, Ltd. 4 
L. Howard-Flanders, Limited oe on os 1 
Martin and Handasyde ne oo 1 
Aerial Wheel Syndicate, Limited .. 1 
Mersey Aeroplane Company - - o 1 
British Deperdussin Aeroplane Company, 
Limited +. - as - - 2 
Aircraft Manufacturing Company, Limited 1 
Mr. O. E. Kay .. os “ se oe 1 
Jacob Lohner and Co. - 1 
Mr. A.M. Harper... os as 1 
Piggott Brothers and Co., Limited 1 
Handley Page, Limited od es 1 
Armand Deperdussin . a 2 
Mr. 8. F. Cody ee - ss wr 2 
Société Anonyme des Aeroplanes, Borel 1 





Messrs. JOHN MusGRAVE AND Sons, Liuitrep.—It will 
be a cause of regret to many engineers that the above 
well-known firm—one of the oldest in Bolton—have met 
with financial difficulties. Founded, in 1839, by Mr. 
John Musgrave, they have had an honourable existence 
and became known all over the world where engineering 
works are carried out. heir works, known as the 
Globe Ironworks, Belton, were offered for sale on 
Tuesday last, but without resulting in any bid, although 
the property was started at 50,000/. The works are 
among the finest in the north of England, and it is much 
to be regretted that it has been found necessary to bring 
them into the market. They were recently valued at 
between 230,000/. and 240,000/. The chief causes of the 
difficulties that have overtaken the firm are said to be 
the falling off in the demand for boilers, the competition 
of par nes with steam i and the cessation of 
mill-building in Lancashire and in India, 
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COMBINED PERCUSSION AND ROTARY WELL-BORING MACHINE. 
CONSTRUCTED BY MESSRS. C. ISLER AND CO., LIMITED, _ ENGINEERS, LONDON. 
(For Description, see Page 16.) 
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28S8C, 
AvsTRALIAN State InpusTRIEs.—At the opening of ‘‘PorasH Satts, 1911.”—According to the Journal of | 6000 Ib. of dried kelp in twenty-four hours, and extra 
the eighth Parliament of Western Australia the Governor | the Board of Agriculture, the United States Geological | furnaces are under construction with a proposed total 
of the Colony said that, with a view of undertaking the | Survey has published a description of a potash-producing | capacity of 36,000 Ib. of dried kelp daily. The available 
ped of sleepers for Western Australian railways, tate | plant which is in operation in California, entitled | output of potassium chloride from this source is estimated 
mills would be erected in the Karri forests. State agri-| *‘ Potash Salts, 1911.” The commercial extraction of | by the United States Department of Agriculture as 
cultural implement works, State brick-works, and State | potash from kelp, or seaweed, was begun about March. | equivalent to a value of about 40,000,000 dols. (8,220, 000/. ) 
markets were also to be established. ‘he plant consists of four furnaces capable of treating | per annum, 
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NOTICES OF MEETINGS. 


THE Gso.oeists’ Association. — Friday, oa 5, at 8 p.m., at 
University College, Gower-street, W.C. The following lecture will 
be delivered :—‘* Highland Problems,” with Special Reference to 
the September Long Excursion, by Mr. George Barrow, F.G.S. 

Tue Noriu or ENGLAND InstiTUTE OF MINING AND MECHANICAL 
ENGINgERS.—Friday, July 12, an excursion meeting will be held at 
Easington Colliery, leaving Newcastle-upon-Tyne Central Railway 
Station at 1.35 p.m. 
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EXAMINATIONS FOR ENGINEERS. 


Ir is one of the commonplaces of life that the 
results of examinations are misleading. The bril- 
liant student who heads all the lists often drops 
out of sight as soon as he undertakes the real work 
of the world, while the dull youth, who barely 
scrapes through his tests, climbs steadily to be 
the head of a great industrial or mercantile concern, 
or makes a reputation in a profession. Yet, in 
spite of experience, and of all their admitted 
defects, examinations grow in number and 
severity, because no one is able to devise any 
test that will supersede them. Many a portal 
that used to lie wide open to merit can now 
only be unlocked by a diploma, and he who 
does not it must be content to remain 
outside. It used to be the boast of engineers that 
they were not entangled in the net of examinations, 
but this is no longer true. The Institution of 
Civil Engineers has demanded certificates of educa- 
tional efficiency from the candidates for the rank 
of associate member for several years; the Insti- 
tution of Mechanical Engineers has lately passed a 
resolution to much the same effect, and the Insti- 
tution of Electrical Engineers is prepared to follow 
suit. In the near future a degree will be as 
necessary to the young engineer as a box of drawing 
instruments. We may deplore the fact, butit is as 
well to face it. 

There are excellent reasons why medical and 
legal students should be required to submit to 
examination. Their knowledge, especially that of 
the former, has to range over the entire breadth 
of the subject which they profess. The young 
medico often finds himself in a ition in which 
he has to work single-handed. e time available 
for action may be only hours—sometimes minutes— 
and he can obtain neither assistance nor advice. 
He may be surgeon on a steamship carrying a 
thousand people, and be called upon to treat wounds 
by bullets or knives, to mend fractured limbs or 
ribs, to undertake obstetrical cases, to operate 
for appendicitis and peritonitis, and generally to 

rescribe for all the ills that flesh is heir to. It 
is clear that before a man can be put in such 
a position it must be rendered certain that 
he has studied the entire range of medicine 
and surgery. He may not be an expert in any 
one branch, but he must at least know what 
are the symptoms of the various diseases, and 
what are the general principles on which each is to 
be treated. Without the stimulus and test of 
examination few men would attain to such a wide 
knowledge. Their natural inclinations would lead 
them to specialise in one or more directions, or 
at least to neglect the subjects which were less 
attractive. But the specialist is emphatically not 
The post is 
better filled by a young man fresh from the 
hospitals than by an eminent practitioner from 
Harley-street who has made a wide reputation 
from his success with a single class of disease, and 
who forwards patients with other diseases to 
brother experts, who return the compliment in due 
course. 

The solicitor, in, although not subject to the 
same stress as the surgeon; must have a wide 
acquaintance with legal principles and practice if 
he is to inspire confidence in his clients. The 
business man does not divide his legal work among 
several firms according to its nature ; and although 
he is accustomed to be recommended to take 
counsel’s opinion, and to wait until ‘‘cases” can 
be investigated before taking action, yet he expects 
instant advice in urgent matters, whether they be 
civil or criminal. The doctor and the lawyer are 
alike in being general practitioners for many years. 
It is only when they have made reputations as such 
that they can begin to specialise. In middle life 





they may safely confess themselves entirely ignorant 


upon certain subjects ; but in their earlier years they 
are expected to cover the whole field of professional 
knowledge, and to undertake with confidence any 
problem that presents itself. 

Among professional men the engineer alone is a 
specialist from the beginning to the end, and never 
lays claim to universal knowledge. The same man 
does not offer to design docks and gas works, 
machine-tools and steamships, sheaf-binders and 
cantilever bridges, and so on. An engineer will 
confess his perfect incompetence to deal with a 
certain engineering subject without the slightest 
hesitation, and will lose no respect by doing so. 
Even the youngest engineer does not profess to be 
infallible on all subjects. He may think he 
knows all about railways or motor - cars, or 
sewage plants, or what not, but he makes no 
claim to understand them all, and he does not 
disgrace either himself, or the profession he aspires 
to adorn, by admitting the fact, any more than does 
the heart specialist by sending a ‘‘ throat case ” to 
his opposite neighbour in Harley-street. Herein 
lies a difference that ought always to be kept in 
mind by those who plan examinations for our pro- 
fession. If they frame their methods on those of 
other callings, and demand a fair acquaintance 
with every branch of the subject, they lay an 
unnecessary burden upon candidates. If the 
candidates only knew in what field of engineering 
they would pass their lives, the matter would 
be much simpler and every way more asatis- 
factory, because then the examination could be 
restricted to that one subject, and made so 
stiff that it would have a high value. But when 
we are young our future is very indeterminate. 
It has been said that the future streams over our 
heads from our past, but unfortunately at the age 
of twenty-one we have very little past that we 
can call our own. Our lives so far have been 
largely guided for us, and it is exceedingly diffi- 
cult to deduce from them in what direction our 
tastes and abilities will develop. Further, there 
is always the question of opportunities. It is 
given to few to map out a career and follow it 
regardless of other circumstances. The first and 
most imperative necessity is usually daily bread, 
and many have to sacrifice their predilections to 
attain it. Even for those with wealthy parents 
the day soon comes when they are told that it 
is time that they were attaining a position of in- 
dependence. The youth who aspires to be a great 
railway engineer may find himeelf obliged to take 
a berth as draughtsman in a small tank and girder 
works, and he is lucky if he comes to own a similar 
works himself in course of years. The dreams of 
early manhood, like other dreams, are dominated 
by the rule of contrary, and hence specialised 
examinations are impossible. 

There remains, then, only the general examina- 
tion, but one of quite a different character from 
those that bar the entrances to medicine and the 
law. There are certain principles which underlie 
all classes of engineering, and which must be under- 
stood by everyone that aspires to be a master in 
any branch. There are also materials which enter 
into practically all structures, the qualities of which 
must be understood before it is ible to design 
with success. Again, the great forces of Nature, 
which it is the pride of the engineer to guide and 
control, are not limited in their action to any one 
department, and they are also so interconnected 
and liable to conversion from one form to another 
that it is not safe to be entirely ignorant of any 
of them. It is fair and reasonable to demand from 
the young engineer, who desires to have his pre- 
tensions recognised and endorsed by a technical 
institution, an acquaintance with all these matters, 
provided that the inquisition be not pushed too 
far or made too onerous. It is fortunate that the 
scope and conduct of such examinations can be 
fixed by engineers themselves, and that they are not 
to be determined by academic authorities. There 
exists for them no such tangled web as is met in the 
education of boys. When a father takes his son to 
a preparatory school and tries to impress his ideas 
and requirements on the master, he is met with 
the statement that the curriculum is fixed by the 
requirements of the public schools, and no alteration 
can be entertained. Again, when the boy is moved 
upward to the public school, although there are 
two or three avenues open to him, yet they are 
strongly fenced. One leads to the older univer- 
sities, another to the army, another to the entrance 
examination for a certain profesion, and so on, 





, and the schoolmaster is so hampered by the re- 
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quirements of other academic bodies that, however 
liberal-minded and enterprising he may be, he has 
very little opportunity for the display of origi- 
nality. In addition to all there is the professional 
examiner to be considered, the man who devotes 
himself not to finding out what a youth knows, 
but what he does not know, who seems to regard 
a knowledge of exceptions of more value than a 
knowledge of the rules to which the exceptions bid 
defiance, and who is also an expert in snares, traps, 
and pitfalls. 

It is to be hoped that those who will control the 
examinations for engineers which are about to be 
instituted will first carefully determine what is the 
kind of knowledge which is desired and what are 
the conditions under which it is be used. Clearly 
the young engineer does not work under the same 
conditions as the young surgeon. He is never 
put into positions of immense responsibility, and is 
not called upon to arrive at instant decisions. 
Generally he finds himself in a drawing-office with 
ample opportunity for reflection, since the value of 
his time is very small in comparison with that of 
the work on which he is engaged. He has books of 
reference at his command, and need not rely on 
his memory for his data or for his formule. 
If a subject has temporarily escaped him, he can 
look it up. All that is necessary is that he should 
know exactly where to find it, and that he should 
be able to renew his acquaintance with it with 
celerity and certainty. e must not be in the 
position of one who takes formule from Molesworth 
quite ignorant of how they were arrived at, and 
what are their limitations. Further, he has gene- 
rally at hand drawings relating to work of a kind 
similar in some respect to that on which he is 
engaged ; and if he has a good knowledge of prin- 
ciples, such drawings are of immense assistance. 
Again, if a young engineer be on outside work, it 
generally happens that the designing has been done 
elsewhere. What he has to do is to work to the 
drawings supplied, as far as the nature of the 
ground or the circumstances will permit. Con- 
tingencies will probably arise that will demand 
considerable engineering skill to meet, but it is 
seldom the kind of skill that can be tested by 
examination. Still, a knowledge of principles, and 
an acquaintance with the qualities of materials, 
will give him confidence in his judgment, and will 
justify him in selecting expedients which other- 
wise he might be afraid to adopt. 

The justification of an engineering examination 
is that it obliges a candidate to lay a foundation 
of knowledge in the great main principles of science 
that underlie all practice. At the recent dinner 
of the Institution of Mechanical Engineers, 
Sir William Ramsay said that he did not know 
of any good that examinations did except to 
make students work. He was speaking more 
particularly of students in chemistry; but, of course, 
the remark is true of others. There is a natural 
tendency in human nature to choose the easy 
path, and either shirk study altogether or else 
to follow that which is individually interesting, 
or which promises to be profitable. A _ well- 
devised examination acts as a corrective of this, 
and, further, prevents too-early specialisation, which 
has a narrowing effect on the character. A badly- 
devised examination, on the other hand, leads to 
cramming, which is the most wasteful form of 
specialisation of all, since the utility of it ends with 
the examination. 

The plan which obtains in certain German ex- 
aminations, of allowing candidates to take their 
text-books with them and consult them while writing 
their papers, is an excellent corrective of cramming, 
since the latter largely consists in stimulating 
the memory rather than the intelligence. The 
system also reproduces the conditions under which 
engineers usually work, ani so renders the ex- 
amination a fairer test. There need be no diffi- 
culty in setting questions which cannot be answered 
directly from text-books. Anyone who has sud- 
denly been called upon to undertake work with 
which he had no previous acquaintance and hss 
tried to learn from books how it should be done, 
knows how little assistance he has gained from 
much searching. If the future engineering exami- 
nees are seen poring over their text-books up to the 
last minute, it will be evidence that the examinations 
are not being rightly conducted, for the wide general 
knowledge which it is the object of such examina- 
tions to demonstrate is not mere matter of memory, 
but is rather a broad comprehension of principles 
which, once really understood, become a part of the 





mental equipment of the student. Engineers are 
sometimes ready to scoff at the professor ; it will 
be interesting to see if they can devise examina- 
tions which will avoid the bad points which have 
obtained in the past, and will serve the pu ‘of 
ensuring that future candidates shall be fairly con- 
versant with the underlying principles of their 
profession, and with the qualities of the materials 
with which they have to work, without obliging 
them to study deeply subjects with which they 
will never have to deal in their professional career. 








MATERIALS FOR TURBINE BLADES. 
Experiment has shown that a jet of steam from 
an ordinary boiler may have very great powers of 
erosion if moving at a sufficiently high velocity, 
and this has given rise at times to very serious 
damage to the ae of turbines. The effect in 
question is often attributed to the particles of water 
entrained in the steam, and it certainly is the case 
in power-station practice that the high-pressure 
end of a turbine rotor is generally remarkably free 
from pitting, which only becomes marked in the 
regions to which the superheat does not extend. 
This feature would seem to point to chemical 
action being a main cause of corrosion, but there 
is also a certain sand-blast action due to lime 
carried over from the boiler into the turbine. 

That lime can in this way through the super- 
heater is definitely eral ty experience with 
reaction turbines, in which it is often deposited 
in a friable and easily removable layer on the 
low-pressure blading. The leading edges of the 
latter are, moreover, sometimes a little serrated 
near the tips of the rotor blades and near the roots 
of the stator. These serrations are very fine, and 
even after some years’ working may be hardly 
visible to the eye, though readily detectable by 
touch. That this lime must exert an erosive action 
on blading, when the steam speed is too great for 
it to adhere, is certain. In one case, in which the 
soft alloys successfully used for reaction blading 
were adopted for a velocity-compounded wheel, the 
blades were cut to pieces in a fortnight’s run. 
Here it is ible that entrained particles of lime 
may have been largely responsible for the result, 
but in all turbines, even those in which the 
velocity is as great at the high-pressure end as at 
the other, the erosion is much more marked in the 
regions where the turbine is traversed with wet 
steam—a circumstance which points to corrosion 
rather than erosion as being the really effective 
cause of the damage done. No doubt this corrosion 
is promoted by the rush of the fluid washing off 
any oxide formed, and thus preventing the forma- 
tion of a protective layer. 

The types of metal best suited for use for turbine- 
blades form the subject of an article contributed 
by M. Pierre Breuil to a recent issue of La Tech- 
nique Moderne. The 63-37 copper-zinc alloy which 
has been successfully used for reaction turbines is, 
he states, too soft to be suitable for impulse 
turbines. One French manufacturer recommends 
for such uses a 30 per cent. nickel steel, stating 
that steel containing 25 per cent. nickel becomes 
brittle, and develops pa under the influence of 
the steam. The 30 per cent. nickel steel in ques- 
tion has an elastic limit of 32 to 38 tons per sq. in., 
a tensile strength of 38 to 51 tons per sq. in., and 
an elongation of 40 to 30 per cent. It is, however, 
costly and difficult to work. The same maker, 
therefore, recommends, as an alternative, steel with 
from 3 to 5 per cent. of nickel, which must contain 
more than 0.4 per cent. of manganese. Such steels, 
he states, will have a tensile strength of 38 tons 
with 3 per cent. of nickel, and of 41 tons with 
5 per cent. of nickel. 

Another firm suggests the use of electric steels 
containing little carbon, silica, or manganese. 
These are free from icles of cinder or slag, 
which serve as centres for the starting of corrosion. 
As an alternative, the use of a 5 per cent. nickel 
steel of their make is proposed, which, in the 
annealed state, has an elastic limit of 47 tons per 
sq. in., a tensile strength of 48 tons per sq. in., 
and an elongation of 36 percent. After quenching 
at 800 deg. Cent., and subsequently annealing to 
600 deg. Cent., its tensile strength is raised to 
66 tons per sq. in., its elastic limit to 57 tons per 
sq. in., whilst the elongation is still 9 per cent. 
Another 5 per cent. nickel steel, furnished by the 
same makers, has an elastic limit of 25.4 tons per 
sq. in., an ultimate strength of 32 tons per sq. in., 
and an elongation of 23 per cent. As to the results 





obtained in service with alloy steels, M. Breuil 
declares he has been unable to obtain reliable 
information. 

As to bronzes, two alloys—one consisting of 
72 parts copper and 28 parts pure zinc, and the 
other of 85 per cent. copper and 15 per cent. of 
manganese—have been used by Messrs. Melms and 
Pfenninger. The first has given the following 
results on test :— 
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The manganese alloy gave the following results : 
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Both alloys, M. Breuil states, show evidence of 
having been considerably hardened by cold work- 
ing ; and he remarks that the falling off in strength 
with temperature would be greatly increased if 
this temperature were maintained for a long time. 

Monel metal is another alloy which has been used 
for turbine blading. It consists, M. Breuil says, 
of 70 per cent. nickel, 29 per cent. of copper, and 
1 per cent. of iron. Under test the following 
results were obtained :— 
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M. Breuil states that here, again, the metal 
softens considerably at a temperature of 300 deg. 
Cent., and that its elastic limit is relatively low, 
but it has the advantage of being little corrodible. 

Metals which owe their hardness to cold-working 
must, M. Breuil remarks, be considered to be in an 
unstable condition, and, consequently, the elastic 
limit in service should not, even in the case of the 
best, be reckoned as higher than 12? tons per sq. in. 
Such cold-worked metals have further, he remarks, 
a greater tendency to form large crystals under the 
tempering action of the steam than if used in 
their natural state. Steels are less liable to be 
affected in this way; but M. Breuil does not 
consider it necessary, on this account, to abandon 
the use of copper alloys, but merely that designers 
should not count on the maintenance of the artificial 
strength and hardness produced by cold working. 
To avoid the risk of gross crystallisation being pro- 
duced by the prolonged tempering action of the hot 
steam, he suggests that they should be rapidly 
annealed before use. Cast iron, he suggests, may 
be used for the guides, but the metal chosen should 
be of fine texture, and free from graphite particles. 
A similar metal to that used for the cylinders of 
large gas-engines is, he suggests, suitable. This is 
very free from phosphorus. 

For labyrinth packings M. Breuil states that the 
lead bronzes are well adapted. These were origi- 
nated in America for use in the axle-boxes of railway 
cars. The metal contains no less than 30 per cent. 
of lead. The separation of the latter on cooling is 
prevented by the addition to the alloy of a little 
nickel or tin, and by casting it with special pre- 
cautions. It cannot, however, be forged. Alumi- 
nium bronzes are, he states, unsuitable for use in 
such packings, as they always contain a certain 
amount of alumina. 








WHO IS AN EMPLOYER UNDER THE 
INSURANCE ACT? 

Ir is little short of amazing that the term 
**employer” is nowhere specifically defined in the 
Insurance Act. This measure, which is to come into 
force during the present month, is going to affect 
every employer in the Kingdom ; yet one turns in 
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vain to its numerous clauses, and to the rules and | 
regulations which have been recently published, to 
find this important word clearly defined It is to 
be presumed that the Legislature have given up 
definition as a bad job. The definitions in the 
Workmen’s Compensation Act led to so much 
litigation that we can only surmise that a decision 
has been arrived at to go to the other extreme. 

The matter is of urgent importance. The coming 
into force of the Act will be no gradual process. 
On and after a certain day nearly every man, 
woman, and child in the United Kingdom will be | 
affected more or less directly by its provisions. In 
the case of other Acts which have affected the in- 
dustrial world, the imposition of the burden has 
been gradual. Claims for compensation, for in- 
stance, under the Act of 1906, could only be put | 
forward one by one, and points of difficulty were 
decided seriatim in the Courts. In the present 
instance it is left for every man to find out for him- 
self whether he is an employer or not; and if he 
does not perform the obligations imposed upon 
him by the Act, he runs grave risk of being fined. 

‘* Employment ” is defined, but not ‘‘ employer.” 
Thus the Act (subject to many exceptions) extends 
to employment in the United Kingdom under any 
contract of service or apprenticeship, written or 
oral, whether expressed or implied, and whether 
the employed person is paid by the employer or 
some other person, and whether under one or 
more employers, and whether paid by time or by 
the piece, or partly by time and partly by the piece, 
or otherwise, or, except in the case of a contract 
of apprenticeship, without any money payment. 

As we write in no cavilling spirit, it must be 
admitted that, upon the whole, the question ‘‘em- 
ployer or not” will be easy to determine in most 
cases. The hands working at a factory are em- 
ployed by the firm or company which runs the 
concern. The clerks in an office in Victoria-street 
look upon the engineer who has engaged them as 
their employer. These are the simple cases. Others, 
somewhat more complex, are by no means rare in 
actual life. Instance the case of the sub-contractor. 
It will have been noticed that there may be em- 
ployment although wages are not paid direct. 
Is the workman who is in the service of a sub-con- 
tractor to look to that sub-contractor as his 
employer ? 

Although the Act does not define employers in 
so many words, it does contain some provisions 
which throw light on the question. Thus, in the 
case of an outworker, the person who gives out the 
articles or materials must, in relation to the person 
to whom he gave them out, be deemed to the 
employer. Again, if a man hires a vehicle under a 
contract of bailment, the owner of the vehicle is 
deemed to be the employer. When a contributor 
is employed by more than one employer in any 
calendar week, the first person employing him in 
that week, ‘‘or such other employer or employers 
as may be prescribed,” is deemed to be the em- 
ployer. Regulations have already been issued 
which cover the last-mentioned case. 

Generally speaking, the words ‘‘contract of 
service” afford the clue to the difficulties which 
may arise in deciding whether a man is an employer 
or not. Is there a contract of service between the 
parties? For instance, suppose an engineer is con- 
sulted in the ordinary way to advise on some par- 
ticular point. There would then be a contract, 
express or implied, between him and the person 
consulting him, but it would certainly not be one 
of service. The distinction between a contract of 
service and a contract for services was drawn by the 
Master of the Rolls in the case of Simmons +. 
Heath Laundry (1910), 1 K.B. 543, when he 
said :—‘‘ An usher in a private school, or a teacher 
in a provided or non-provided school, or a nursery 
governess, would, under ordinary circumstances, be 
entitled to claim the benefit of the Act (i.e., the 
Workmen’s Compensation Act). On the other 
hand, it would, I think, be absurd to hold that a 
skilled music master who gives lessons to a pupil, 
either in his own house or in the pupil’s house, is 
to be regarded as the workman and the pupil as the 
employer. In such a case there may be a contract 
for services, but there is not a contract of service. | 
In any particular case it will be for the arbitrator, | 
after considering all the circumstances, to decide | 
whether the injured professional person is or is not 
a ‘workman.’ This is not a question of law, but; 
a question of fact, and, unless the arbitrator bas | 
misdirected himself, this Court ought not to| 
interfere.” 





The relation of master and servant clearly exists 
when one person has with regard to another : 
(1) power of control; (2) power to select and appoint; 
(3) power to dismiss ; and (4) liability to pay wages 
or other remuneration. The difficulty arises when 
one or more of the above elements are absent. 
Perhaps the clearest exposition of the legal rela- 
tionship between master and servant was given by 
Lord Bramwell when giving evidence in relation 
to the Employers’ Liability Act in 1876. He was 
expounding the circumstances in which a man may 
be held liable for the negligence of another. ‘‘If 
there is a contract between them, so that the 
person doing the work or doing the act complained 


of has a right to say to his employer, ‘I will agree 


to do this, but I shall do it after my own fashion ; 
I shall begin the wall at this end, not at the other,’ 
then the relation of master and servant does not 
exist, and the employer is not liable. But if the 
employer has a right to say to the person employed, 
‘You shall do it in this way ; that is to say, not 
only shall you do it by virtue of your agreement 
with me, but you shall do it as I direct you to do 
it,’ then the law of master and servant applies, and 
the master is responsible.” 

Having regard to this definition, the employ- 
ment of all persons who are paid by commission 
would come within the Act, were not the following 
expressly excepted :—‘*‘ Employment as an agent 
paid by commission or fees or a share in the profits 
or partly in one and partly in another such wages, 
where the person so employed is mainly dependent 
for his livelihood on his earnings from some other 
occupation, or where he is ordinarily employed as 
such agent by more than one employer, and his 
employment under no one of such employers is that 
on which he is mainly dependent for his livelihood.” 
The power to select or appoint is of itself only 
very slight evidence of the relationship between 
master and servant. A manager has power to 
select and appoint, but he is not the employer. 
Similarly with the power to dismiss. 

It is said that those who are responsible for 
putting the Insurance Act into force are not by any 
means certain of the meaning of the term ‘‘em- 
ployer” in all its varied applications. Test cases 
are being spoken of already. In view of the fact 
that the employer will be liable to pay to the State 
a little over thirty shillings a year in respect of 
each man employed by him, no admission of 
liability by payment of contributions should be 
carelessly made. 








MADRAS IRRIGATION. 

Tue irrigation undertakings of the Presidency 
of Madras, which in the past have proved so bene- 
ficial, continued to show satisfactory results in the 
year ending with December 31 last. The accumu- 
lated profits derived from the productive works to 
the end of last year amounted to Rs. 12.83 crores.* 
At the end of the previous year the accumulated 
profits had been less by Rs. 49 lakhs. On the whole 
the season was a favourable one. The south-west 
and north-east monsoons were satisfactory, and the 
supplies for irrigation generally sufticient. The 
average rainfall in the districts where irrigation 
works obtain was 39.13 in., against an average for 
the five previous years of 32.87in. The area 
charged as irrigated, and growing first and second 
crops, amounted in 1911 to 7,311,665 acres, and 
the total revenue of the department from protective 
and productive works amounted to Rs. 2,66,84,667. 
It may be stated that the first crop usually extends 
from about June to December, and the second from 
January to April. 

The undertakings are divided into various classes, 
the chief of which are major protective and pro- 
ductive works, minor works and navigation, minor 
works, and agricultural works. The major protective 
works are undertakings calculated to guard against 
a probable future expenditure on famine relief. 
There are four undertakings coming within this 
category. Their aggregate final cost is estimated 
at Rs.67.79 lakhs, and the total expenditure on 
them to date has been Rs. 57.28 lakhs, one system, 
on which Rs. 50.48 lakhs has been spent, being far 
enough advanced to be in operation. On the 
fourteen major productive works which, as planned, 
are estimated to involve a capital expenditure of 
Rs. 8,41,62,227, the sum of about Rs. 8.31 crores 





* A lakh = 100,000 rupees, and a crore = 10,000,000 
rupees. The value of the rupee is taken as 1s. 4d., or 
15 rupees = 11. sterling. 





has been expended. The total outlay on these 
major works is thus over Rs.8.88 crores, the 
increased capital expenditure during 1911 having 
been Rs. 8.52 lakhs. After payment of interest on 
capital expenditure there was a deficit in 1911 on 
the so-called protective works. This only amounted, 
however, to Rs.75,866, comparea with just over 
Rs, 1 lakh in the previous year. The revenue from 
the productive works was rather less than in the 
previous year. It amounted to Rs. 49.08 lakhs, 
compared with Rs. 49.73 lakhs in 1910. The area 
under crop irrigated by the single protective system 
in operation, was 104,111 acres for first crop and 
1451 acres for second crop. These areas are not 
greatly different from those shown in the report of 
the previous year. Actually they are rather smaller, 
but the gross revenue derived therefrom is consider- 
ably larger. 

e areas irrigated by the major productive works 
were 3,042,199 acres for first crop and 384,684 acres 
for second crop. This acreage is below that of the 
previous year as regards the first crop, but above 
it in the case of the second crop. In some cases 
the decrease shown in first crop area irrigated was 
due to the favourable season, so that canal water 
was not needed to bring forward the dry crops. 
A falling off in one district was traceable to a 
misunderstanding of a notice circulated with regard 
to the occupation of waste lands. One of the most 
important undertakings among the major production 
works is the Kistna delta system, where in 1910 
some 712,500 acres were irrigated for first crop. 
That acreage was the largest supplied to that date, 
and last year it was somewhat reduced. It was 
realised that the area supplied nearly reached the 
maximum possible under the scheme, and it is now 
stated that the acreage to be supplied by this system 
will be limited to 725,000 acres. 

Another, and somewhat unique irrigation scheme 
is to be found in the Kistna delta. It is distinct 
from the Kistna delta irrigation system proper, and 
consists of the irrigation, by pumping, of the Divi 
Island, the largest of the islands enclosed by the two 
branches of the river at its mouth. This island has 
an area of about 100,000 acres, and in 1910 nearly 
a quarter of this was irrigated for one crop. The 
scheme provides for the ultimate irrigation of as 
much as 80,000 acres. The site chosen for the pump- 
ing-station is at the upper end of the island at a 
point about 22 miles from the sea. When a good 
quantity of water is coming down the Kistna the 
water in the river channel is fresh, and may safely 
be used for irrigation. When, however, the flow 
down the river falls off, the salt water from the sea 
backs up, and the channels surrounding Divi Island 
become tidal, the water then being unsuitable for 
use on the land. The irrigation season is understood 
to extend usually from about the middle of June to 
the middle or end of November. The most recent 
report draws attention to the necessity of prohibit- 
ing as far as possible the cultivation of a long six 
months’ crop on these lands, and of encouraging the 
cultivation of a shorter crop, of not more than five 
months. This course has been found necessary, 
because in the case of the longer crops the good 
water supply becomes spoilt before the crops are 
ready. y growing a shorter crop, maturity will 
be reached before the tidal effect, which commences 
usually in October, will have rendered the supply 
of water available unsuitable for use. 

The major productive works undertaken show a 
return of 9.07 per cent. on the total capital outlay, 
and on deducting interest, a net profit of 5.91 per 
cent. The revenue per acre on the new productive 
irrigation works varies between Rs. 2.53and Rs, 8.21. 
The latter figure represents the revenue per acre 
obtained in connection with the Divi pumping pro- 
ject. Unfortunately for this particular case, this high 
revenue is accompanied by very high working ex- 
penses. The latter stand at Rs. 10 per acre, so that 
this scheme is not very successful financially. In 
fact, including the revenue from the older works, 
the Divi pumping scheme showed a gross revenue of 
Rs, 80,402, and a working expenditure of Rs. 75,507, 
there being therefore, after payment of interest, a 
considerable deficit. There stands against this 
ag an adverse accumulated balance of Rs. 2.48 

khs. There are, of course, other projects which 
are no more satisfactory at present than this, but 
none in which the working expenses are so high. 
The reason for the comparatively high expenses is, 
of course, to be found in the character of the pro- 
ject. Instead of simply impounding and regulating 
water, in this case lift irrigation is resorted to. 
The lift is from zero to 17 ft., according to the state 





22 


ENGINEERING. 


[Juty 5, 1912. 





of the channel. The present installation consists 
of eight 160-horse-power Diesel engines, each work- 
ing a 39-in. low-lift centrifugal pump. There is 
also auxiliary plant at the station. The instal- 
lation was opened in July, 1907. The cost of 
working this plant has been computed by Mr. P. 
Hawkins, M. Inst. C.E., and figures given by him 
will be found in the Proceedings of the Institution 
of Civil Engineers, vol. clxxvi. From these it 
would appear that the cost of fuel and lubricants 
for the station, in a good season, with pumps run- 
ning about 125 days, would be about Rs. 31,410 ; 
and in a bad season, in which the pumps would 
have to run perhaps 153 days, about Rs. 44,185. 
In addition there would be the staff, so that the 
total cost, according to the character of the season, 
would be between Rs. 36,330 and Rs. 49,105 
Calculated for the supply of 50,000 acres, this would 
work out at Rs. 72.6 per 100 acres for a good 
season, and Rs. 98.2 for a bad season. Actually last 
year only about 16,760 acres were supplied, and the 
total costs worked out, as stated above, to Rs. 10 
per acre, or more than ten times the amount com- 
puted by Mr. Hawkins in his paper as the cost of 
the pumping. 

The contrast between this and many of the other 
works is great, some of them showing a revenue 
even of Rs. 7.37 per acre in some cases, with work- 
ing expenses only amounting to Rs. 1.33. Although 
the results of the Divi scheme cannot be considered 
very satisfactory from the finance point of view, a 
large number of small lift irrigation systems are 
now at work throughout the Presidency, in which 
oil or gas-engines of about 34 or 10 horse-power are 
in use. The Government encourages the installa- 
tion of such plants, and over 100 have, we believe, 
been installed in recent years, and are now at work 
supplying water to numbers of small users. These 
plants do not, however, come within the purview 
of the report of the Irrigation branch of the 
Government service. 

There are some forty Government undertakings 
coming in the class of minor works and navigation. 
These are mostly works connected with tanks or 
small anicut (dam) schemes, and in some cases with 
purely navigation channels. There are four works ex- 
clusively in the latter category. The capital outlay 
on these has been Rs. 93.33 lakhs, and on the irriga- 
tion schemes Rs. 94.34 lakhs, making a total capital 
expenditure in this class of over Rs. 1.87 crores. 
The area irrigated by these minor works was 357,671 
acres, or about 14,000 acres more than in 1910. 
A gross revenue of about Rs. 13.34 lakhs was 
derived from these irrigation works on a working 
expenditure of Rs. 2.24 lakhs. The navigation 
works produced a revenue of Rs. 0.71 lakh on an 
expenditure of Rs. 1.01 lakhs. Other works for 
which no complete accounts are kept supply an 
acreage of 3,527,111, and yielded a gross revenue 
of Rs. 99.21 lakhs in 1911. 








NOTES. 

Mera.tureicaL Exvectric Resistance FuRNACES. 

A year ago Messrs. Francis A. J. Fitzgerald and 
John Thomson, of Niagara Falls, described a new 
type of resistance furnace, in which resistance 
blocks and bricks were built up in various ways, so 
as to serve as radiators. Before the New York 
meeting of the American Electrochemical Society 
Fitzgerald gave further particulars of a furnace of 
this kind, designed for the distillation of zine by 
the Imbert process. In this process blende is 
reduced by iron, and the charge of zinc blende is 
dissolved in a flux of one part of iron oxide and 
three parts of iron sulphide ; the mixture dissolves 
six parts of blende (zinc sulphide), and there is not 
much iron wanted for the reduction. Imbert had 
carried on the operation in a retort ; but the elec- 
tric furnace seemed suitable, : nd experiments were 
made by him and Fitzgerald at the Hohenlohe- 
hiitte of the Hohenlohe-Werke, A.-G. in Upper 
Silesia, and later at Niagara Falls. In the first 
experiments the high temperatures, up to 1900 deg. 
Cent., destroyed thefurnace. Laterexperiments were 
more successful. The furnace is a rectangular brick 
chamber, with two pairs of carbon electrodes 
age through stufting-boxes in the end walls. 

he space between the two electrodes of a pair is 
bridged over by a low arch of ‘ resister”’ (resist- 
ance material) ; there are thus two parallel arches. 
The cold resister has a resistance of 0.2 ohm.; 
at 1400 deg. Cent. the resistance is 0.0375 ohm, 
and the resistance is mainly due to the contact 
between the bricks. In the zinc process the 





furnace becomes charged with zinc vapour, so that 
burning of the resister need not be feared ; that 
danger would, however, have to be guarded against 
when the furnace is used for melting metals or for 
mae manufacture, for which it is also recommended. 

n the tests at the Hohenlohehiitte the heat losses 
from the furnace by conduction and radiation 
were determined by melting 250 kg. of pig in the 
furnace and measuring the electric energy required 
to maintain the temperature. 


Revative Resistance TO CORROSION OF 
Cast Iron anv STEEL. 

Mr. Kennedy, of the New England Association 
of Gas Engineers, has described an experience 
with a riveted steel main pipe placed between the 
gas-condensers and the rotary outlet, and anothei 
forming the main inlet in the purifier-house. These, 
which had been in use three years, suddenly de- 
veloped signs of pin-holes, which, later, grew so 
much as to necessitate a change to cast-iron pipe. 
It had been suggested that the cause might be 
electrolysis from the metal of the pipe into the 
liquor within it, dissipating itself into the seal- 
pots. There had not been any depreciation of 
the purifier-box worth mentioning ; but the steel 
pipe, ~ in. thick, was eaten through within 
34 years. In one length taken out last autumn 
the inside of the pipe could be removed in 
laminations like slate or mica. The inlet steel 
pipe to the purifying-boxes, the iron beams, and 
the tie-rods were eaten so much that they had to 
be renewed. When the plate on the end of the 
inlet main was removed, it was noticed that the 
deposit was much deeper in the sections of steel 
pipe than in those of the cast-iron pipe, and the 
sludge in this pipe was very soft and slimy com- 

ed with that found in the steel pipe. The fol- 
owing analyses by Mr. J. T. Haddock, Cambridge 
(Mass.), show that the sludge taken from the steel 
pipe had much more iron in its composition than 
that removed from the cast-iron pipe :— 

— from Sludge from 
Steel Pipe. Cast-Iron Pipe. 
Per Cent. Per Cent. 
Moisture... . 28.8 
Iron oxide ... 23. 


Sulphur _.... os by é 
Cyanogen ... ne e ‘ 
Ammonia ... 
Carbon pe 


Carbon dioxide 


72.9 


In the sludge from the cast-iron pipe there was a 
large amount of light oil and naphthalene. The 
presence of carbon with the impurities in the gas 
—e.g., cyanogen, sulphuret hydrogen, carbon 
dioxide, organic sulphur compounds, and traces of 
ammonia—starts small galvanic couples, and the 
metal begins to pit. As the iron changes into the 
various compounds, it acts like sponge, and the area 
of corrosion increases. Strips of different metals were 
put into the sludge taken from the cast-iron pipe, 
remaining for six days at a temperature of 120 deg. 
Fahr. Steel lost 13 percent. by weight ; American 
ingot iron, 3.1 per cent.; cast iron, 2.3; and 
Tonean metal, 6.2 per cent. This shows that if a 
metal cannot be protected, then cast iron should 
be used, the slower chemical action and the extra 
thickness of metal giving a longer life to the pipe. 
The several metals mentioned were immersed in a 
series of solutions of composition akin to gas 
products, and corrosion took place in most of them, 
and when carbon was added the action was usually 
increased. If some of the sludge referred to be taken 
and tested as a component of an electric generator, 
using a piece of iron as one terminal, and a piece of 
carbon as the other, an electric current passes. 
But the sludge from the secondary condensers, when 
so tested, will not give a current, as it contains 
enough tar and oil to be a non-conductor. This 
last comparison, together with the remarks respect- 
ing the foregoing analyses, seems to point out that 
the steel pipe suffered by being in contact with a 
more active sludge than did the cast iron. This 
view is strengthened when it is remembered that 
cast iron contains more carbon than steel, and that 
the experiments made found carbon to be a con- 
tributory agent in the electrolytic corrosion. 





FisHauarp.—The Great Western Railway directors are 
reconsidering their scheme for a new breakwater and 
other works at Fishguard. This is the result of advice 
given by Sir W. Matthews, M. Inst. C.E., who has twice 
inspected the locality. 





THE OPTICAL CONVENTION. 


THE concluding meeting of the Optical Conven- 
tion, held on Wednesday, June 26, passed several 
resolutions for the p e of carrying on the work 
of the Optical Convention and for making provi- 
sions for a new Convention in due time. A 
co-operation committee had been nominated with a 
view of collecting information from manufacturers 
and users of instruments as to shortcomings and 
defects of the apparatus and their possible improve- 
ments, and this committee has now been established 
asa Technical Committee, with power to add to their 
number and to nominate reporter members. The 
various societies which have co-operated with the 
Optical Convention are represented on this com- 
mittee. A Permanent Committee was also created 
to guard the interests of future conventions. These 
features are sufficient evidence that ‘those upon 
whom the heavy burden of the Convention work 
has mainly fallen are satisfied with its results. 
The Exhibition as such was good and instructive, 
though certain branches kept aloof. Scientifically, 
the Convention will be well able to justify its 
existence by the Proceedings, and a good deal more 
science was transacted, if we may say so, than 
will appear in the Proceedings. Business men 
and scientists of different classes have been brought 
into contact with one anether, and have learned 
how they can afford mutual help. 

The long list of papers—thirty-eight—read does 
not exhaust the communications brought before the 
Convention. Demonstrations were given during the 
afternoons which were set apart for excursions, and 
additional communications were made, while Major 
C. A. Williams, R.A., gave a very instructive dis- 
course on the optical instruments used in the Army 
and Navy, on the last morning of the Convention. 
The several large and medium sized rooms which 
the Board of Education had placed at the disposal 
of the Convention, as demonstration and reception 
rooms, were a great convenience. They made the 
exhibition rooms considerably larger than they 
appeared, as we mentioned in our first article. 

e Exhibition was open from ten till six, and on 
the three lecture evenings till 10 p.m. The attend- 
ance rose to 1565 on the Thursday, and to nearly 
1400 on the Saturday of the week. The members 
of the Convention numbered 366, against 310 in 
1905. The votes of thanks passed to the Govern- 
ment and the donors, and especially those to the 
President, Principal S. P. Thompson ; the honorary 
secretary, Mr. J. W. Gordon, who -should be 
specially mentioned ; and to Mr. S. D. Chalmers 
and Mr. E. H. Rayner, who had worked very hard 
on the Papers and Catalogue Committees, were fully 
deserved. 

All the papers were read in the Imperial College of 
Science and ainiiien. mostly in the Lecture Hall, 
but on the Tuesday—when the Convention divided 
into two sections—also in the Physical Lecture Hall. 
The chairmen of the several joint meetings with 
affiliated societies were: Professor S. P. Thompson, as 
President of the Convention ; Mr. Chapman Jones, 
President of the Royal Photographic Society ; Pro- 
fessor Arthur Schuster, F.R.S., President of the 
Physical Society ; Sir David Gill, F.R.S., President 
of the Optical Society ; and Dr. Dyson, F.R.S., 
the Astronomer Royal. Mr. Chapman Jones, who 
took the chair on the first morning, announced that 
readers of papers would, in general, be allowed 
10 minutes, and members taking ‘part in the dis- 
cussions 5 minutes, unless special leave were given 
by the meeting to extend the time. Mr. Chapman 
Jones enforced this rule ; his successors were less 
rigorous. The hour of opening the meetings— 
10 a.M.—was gee ag A agi ccny | early for 
many members who to attend to business 
before coming to the Convention. There was hence 
some delay in opening ; but, once started, the pro- 
ceedings were carried on at a brisk rate. There 
were also four evening meetings. 

In abstracting the proceedings we group the 
communications, and begin with papers on (ieo- 
metrical Optics. 


Tue TREND oF GEOMETRICAL OpTICcs. 


In introducing his most interesting communica- 
tion on ‘‘ The Trend of Geometrical ‘Optics, ” Prin- 
cipal Silvanus P. Thompson remarked that he would 
deal with certain features which he had left out 
of his presidential address. He discussed the 
development of the Gauss system = ao 

hic theory of the ormance of optical systems 
 conteal lenses st the modifications introduced 
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by Listing, Toepler, Casorati, Blakesley, and him- 
self. He pointed out that the Gauss system assured 
stigmatic and collinear relations, and was more con- 
venient than the system of Biot and Sissingh, in which 
distances of conjugate points were measured, not 
from focal points or principal points, but from the 
summits or poles of the lenses (A and B in the 


annexed diagram). The cardinal points and planes 
S, fi A 4 F 5; 
(2904) 


(Gauss and Casorati) of the system might be re- 
presented for a lens of equivalent thickness by a 
pair of principal planes (or Gauss planes) mark- 
ing the reduced thickness E,, E, and the focal 
planes F,, F;. oo had added the ‘‘ Haupt- 
punkte,” which fessor Thompson called 
symmetric points and symmetric planes §,, S,, 8, 
and S, being at twice the focal length from E, 
and E,. The symmetric planes were exceed- 
ingly useful, because any point of co-ordinates 
+ a, + y on one of them had its conjugate of 
co-ordinates —x, —yv on the other. Dr ene 
son explained this with the aid of a model, consist- 
ing of jointed rods fixed by strings to wires 
stretched on a board in such a way that any change 
of a ray on the left caused a corresponding change 
on the right of the system. 

He then exhibited his focometer for finding the 
true focal lengths and principal planes of micro- 
scopic objectives and camera lenses. This was a 
‘sthuaind bench provided with two transparent 
micrometers to receive the images; the gearing 
consisted of a right and left-handed screw, by means 
of which the two micrometers could be clamped at 
F, and F,, when receiving a parallel beam from left 
and right, and then moved outward at equal rates, 
so that the one arrived at S, when the other arrived 
at S.; at that moment the two images would be 
of equal sizes. The two principal planes of a lens 
system might cross, when the focal lengths would 
overlap. Passing then to magnification, to longi- 
tudinal magnification (in the direction of the longi- 

1 


tudinal axis), and to the formula i o- 1 


u ft v 
(where u was the distance of the object and v that 
of the image, from which formula it followed at 


once that the magnification m was — —, Dr. 


Thompson dealt with the denotation of wu lenses 
in terms of their dioptric power, and exhibited a 
dioptric spherometer constructed in 1889. As to 
the sign, he remarked that he always imagined 
the light to pass from left to right, and he treated 
quantities measured to the right and upward as 
positive ; but there was no agreement as to signs. 
Opticians called a lens positive which gave a real 
image ; in so far he was certainly right as to the 
sign. In conclusion, he urged that certain terms, 
as to which German opticians were unanimous, were 
badly wanted ; something like image formation, for 
example. 

Dr. Schuster (Chairman) said that he had listened 
with special pleasure to Dr. Thompson, because he 
had once more heard an optical paper which he could 
follow. Mr. Blakesley, whom Dr. Thompson had 
challenged, demonstrated by various diagrams that 
to avoid confusion it would be necessary to indicate 
a reversed image by a minus sign ; the magnification 
of a non-reversed image should not be considered 
negative. Mr. Conrad Beck also referred to the 
intolerable nuisance of the sign confusion ; he was 
inclined to agree with Mr. Blakesley—as Dr. 
Thompson himself did finally. Dr. M. von Rohr 
defended his term ‘‘porrhallactic,” which Dr. 
Thompson had criticised. The theory of Gauss 
assumed that the images were observed where 
formed, but that did not hold for many instru- 
ments. ‘‘ Porrhallactic” meant ‘‘ altered distance,” 
and a telescope focused for a great distance 
would alter the apparent distance between two 
houses, e.g. ; that was his porrhallactic effect. Mr. 
T. Smith regretted at English opticians 
slavishly adhered to old formule. Mr. Chalmers 
agreed with Mr. Blakesley as to signs; he also 
thought that those who called a converging 
lens negative were not justified in using the term 
+ 1D for a diverging lens, because that term had 
its well-established i meaning. Mr. Lan Davis sug- 
gested a committee to settle the question of signs 





and also of symbols. Dr. Schuster deprecated the 
latter part of the motion, as the symbols proposed | 


by Berlin scientists were already in almost interna- 
tional use : a committee on signs would be useful. 


OpticaL LaporaTory APPARATUS. 


Dr. G. F. C. Searle, of Cambridge, demonstrated 
the use of some very neat instruments which the 
engineer would appreciate, as they were made of 
cast iron, steel mn and calipers, and were accurate 
within 0.1mm. He had found the five apparatus 
useful in teaching optics. The first was an appa- 
ratus for determining the radius of curvature of a 
reflecting surface; the principle was that the image 
of a ray would not be deflected as long as the sur- 
face in being turned was sliding on itself. The second 
instrument was a revolving table for determining the 
focal length of a lens system by the aid of Listing’s 
nodal points. These nodal points, N,, Ny, were 
such that, when a ray through N,, it would 
emerge parallel on the other side as if coming 
from N,, and the N,, N, would coincide with the 
Gauss points E,, E, (as Dr. Thompson had ex- 
plained) only if the medium were the same (air) 
on both sides of the lens. If the lens were turned 
about a vertical axis through N, (or N,), a focused 
image should remain stationary; if not, the as- 
sumed position of N, would be incorrect. The third 
instrument was based upon the goniometer method 
for determining focal length ; in this case the angle 
at which the ray emerging from N, made with the 
optical axis was measured. The fourth apparatus 
was a micrometer method for determining the 
— of the principal planes based upon 

lakesley’s researches. One feature was the 
following :—A piece of tinfoil, say 1 cm. in length, 
was attached to the front of the lens under test, 
simply by breathing upon the glass and pressing 
the tinfoil on ; the length of this foil was measured 
by looking through the micrometer eye-piece of 
the observing telescope, first with the foil facing 
the telescope, and then (after having turned the 
lens about its vertical axis) with the foil facing the 
other way, so that the observation was taken 
through the lens thickness. The fifth apparatus 
was devised for studying the imperfections of a 
lens system. 

Dr. 8S. P. Thompson remarked that he would be 
very glad to have such instruments at his disposal. 


Tae Principat SurFaces OF a LENs. 


In a paper on ‘‘ The Principal Surfaces of a Lens,” 

Mr. P. Everitt, of London, dealt with the problems 
of a system consisting of bi-convex lens and a plano- 
concave lens of definite dimensions, on which rays 
— to the axis impinged at definite distances 
rom the axis. The paper cannot be abstracted. 
Mr. T. Smith thought it very interesting, though 
he was not sure that it amounted to more than a 
definition of a principal surface. Mr. Chalmers 
said that the principal surface of Mr. Everitt might 
be regarded as the wave surface of the originally 
parallel beam taken at the place where the aper- 
ture of the convergent beam was equal to that of 
the incident beam. If aberrations were assumed 
to be absent, this would correspond exactly to 
Everitt’s principal surfaee. Dr. Clay, of the Nor- 
thern Polytechnic, Holloway, thought the definition 
valuable for certain constructions. Mr. Chapman 
Jones (in the chair) referred to the apparently 
common mistake made in assuming that photo- 
graphic lenses had to deal with parallel rays. 


GrapuicaL Constructions. Tracinc Caustic 


CURVES. 

Mr. A. 8. Percival, M.D., presented two papers 
on ‘*Some Graphical Constructions” and “A Method 
of Tracing Caustic Curves.” The former ——_ 
very suggestive, and included a method for finding 
the cardinal points of thick lenses, due to Professor 
Sampson. In the latter Dr. Percival stated that 
he had spent fifteen hours in tracing a caustic 
curve before he devised his new method; but he 
was very difficult to follow in both his communica- 


tions, which would be quite unintelligible without 
the reproduction of many diagrams. 


DIFFRACTION IMAGES. 


Keeping within his ten minutes, Mr. J. W. 
Gordon, the honorary secretary of the Convention, 
gave a very brief abstract of his long paper on 
‘* Diffraction Images,” reserving further explana- 
tion for the Demonstration Room and mentioning 
that the mathematics would appear elsewhere. He 
treated the doctrine of diffraction on new lines 
with the object of comprising the whole subject in 
one consistent system and of reducing its statement 





to elementary text-book form. The accepted 
analysis of diffraction phenomena was based upon 
Fresnel’s work, and restricted to those cases which 
could be explained by taking the wave-front as the 
surface, the radiation from which produced diffrac- 
tion. It was known that Fresnel’s analysis could 
not be applied to such a case when the wave-front 
was deeply curved, and Mr. Gordon explained the 
limitation by pointing out that the diffracted light 
from such a wave-front had a varying ray velocity, 
so that it was impossible to state the length of its 
path in wave-fronts or in time except by an expres- 
sion far too complicated to serve the purpose of 
computation. By substituting the envelope of the 
pencil of aplanatic light for its wave-front as the 
radiant surface, he greatly simplified the calcula- 
tions, and was able to arrive at such a classification 
of diffraction patterns that the laws of their forma- 
tion could be stated in a series of propositions as 
elementary as those laid down in text-books con- 
cerning the phenomena of refraction and reflection 
and of equal generality. The importance of the 
doctrine was illustrated by showing how it bore 
upon such problems as the dispersive, defining, and 
resolving powers of a grating, the effects of stops at 
the centre of a telescope objective, and the ultimate 
limit of resolving power in microscopes and other 
highly magnifying instruments. 

At the conclusion of his paper, Mr. Gordon showed 
on the Zeiss epidiascope some diffraction images of 
artificial stars, bright discs in the centres of which 
a dark spot or several diffraction rings were seen, 
He also showed some diffraction spectra produced 
by crossing two gratings at right angles to one 
another. These gratings had been lent by Mr. 
C. P. Butler, who explained that this arrangement 
avoided the scattered light between successive 
spectra. Professor 8. P. Thompson remarked that, 
without giving anything very new, Mr. Gordon had 
devised a method of extreme simplicity ; he (Pro- 
fessor Thompson) would hardly have thought it 
possible that diffraction images of so feeble intensity 
as the artificial stars could be thrown on a screen. 


Tue TestTiInc or OBJECTIVES. 


In introducing his paper on the ‘‘ Testing of 
Objectives,” Mr. S. D. Chalmers, M.A., of the 
Northampton Institute, E.C , stated that the out- 
standing problem was to obtain a numerical expres- 
sion for the goodness of the definition, particu- 
larly in cases where the aberration disc was 
not sufficiently large to allow its size to be 
used as a measure of definition. The measure- 
ments should either give the lateral observa- 
tion for selected portions of an objective, or, better 
still, the phase difference for the light pro- 
ceeding from the various portions of the objective 
to the point at which the definition was required, 
and the method should also permit of observations 
for all intermediate portions of the lens surface. 
Hartmann’s method, described in 1904 and 1909, in 
the Zeitschrift fiir Instrumentenkunde, met these 
requirements to a considerable extent, but Mr. 
Chalmers thought his own method simpler and 
more accurate. A slit was used as object, and a 
diaphragm with two narrow apertures parallel to 
the slit was placed in front of the objective, close 
to it, to produce an interference pattern. When the 
optical paths of the two beams were equal, the central 
white band of the diffraction pattern would appear 
in the centre of the image of the slit ; if not, the 
image would be displaced by a distance d; and if 
the rays made the angles A, and A, with the axis, 
the path difference would be d (sin A,—sin Ag) ; 
generally it was simpler to express the displace- 
ment in terms of the distance between successive 
bands. When the bands were focused ly a high- 
power eye-piece, this would give the focus for the 
objeciive very approximately ; but by observing 
the path difference between the central ray and 
any other ray, the eye-piece could be so focused 
that this path difference became zero. The effect 
of a change of focus 6 would introduce a path differ- 
ence b (cos A,—cos A,). By observing the differ- 
ence in path between the beams through the central 
aperture and each of the two apertures sym- 
metrically placed with regard to it, the error of 
centering at right angles to the slit could be esti- 
mated. Spherical aberration was discovered by 
traversing two slits in front of the objective ; 
chromatic aberration would be revealed by the 
different displacements for the different colours. 
For the measurement of centering error and aberra- 
tion short: slits were recommended. Mr. Chalmers 
gave particulars of such tests, and mentioned that 
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the method was applicable also for the testing of 
microscope objectives, even of the highest powers ; 
suitable objectives were unfortunately not at his 


disposal. 

br. Dyson considered the method extremely 
interesting, and asked whether it would discriminate 
between errors of centering due to the displacement 
and those due to tilting of one of the lenses. Mr. 
T. Smith inquired also whether Mr. Chalmers had 
tried very good and decidedly bad objectives, and 
had compared his results with the statements of 
instrument-makers. Mr. Chalmers replied in the 
affirmative. 


Variations or a Brnocutar-Testinc Bencu. 


Mr. Chalmers also gave an abstract of a paper by 
Mr. W. Shackleton on ‘‘The Variations of a 
Binocular-Testing Bench.” He said that, according 
to the Drysdale method (of 1905) of testing the 
parallelism of the axes, which was used by instru- 
ment-makers, two parallel collimators were placed 
in front of the two objectives of a binocular, and 
the rays emerging from the eye-piece were brought 
to focus by a convex lens; the focus should be 
sharp if the axes were parallel. The objections to 
the method wero, that it required two collimators 
and a lens of large diameter and short focal length. 
Mr. Shackleton Renee modified the method, making 
use of one collimator and a smaller convex lens ; 
one barrel of the binocular was interposed between 
collimator and lens, and the binocular was then 
traversed by a slide transversely to the line of colli- 
mation until the second barrel came into position ; 
the amount of displacement of the image being 
measured. This was suitable for low-power bino- 
culars (six magnifications), but not for stereoscopic 
binoculars, and the best arrangement was to let the 
collimator and binocular remain at rest, and to 
move the observing telescope parallel to itself. Mr. 
Lan Davis and Mr. T. Smith discussed the com- 
munication. 

MAGNIFICATION AND DEFINITION OF LENS SysTEMS, 

In his paper on ‘‘ The Effect of Varying Magnifi- 
cation on the Definition of Lens Systems,” Mr. 
Thomas Smith, B.A., of the National Physical 
Laboratory, pointed out that photographers used 
the same lens for objects at widely differing dis- 
tances. But the inconsistency of the two sine 
conditions: sin 6 = m sing for freedom from 


= m sin ? 
2 2 
for freedom from spherical aberration at magnifica- 
tion (m + 8 m)—when the system was free from 
spherical aberration at magnification m—showed 
that no lens system could give perfect definition at 


coma at magnification m, and sin 


all magnifications. If any incident ray intersected 
three object planes normal to the axis in the posi- 
tions for magnifications m,, mg, ms in 2 Yj, Xe Yo 
&c., and the emergent rays cut the corresponding 
object planes in , n, &c.; then 
(&, —m, 2) (mg— ms) + (§.—Mg Xg) (mMg—m,) + 
(&3— msg a3) (m,—mg) = 0, 

and similarly for the » rays, proving that, if the 
definition were perfect for two magnifications, it 
would be perfect for all. It was not possible, 
hence, to get a perfect plane image of a plane object 
at more than one magnification with any particular 
lens system. A lens, Mr. Smith demonstrated by 
calculations and diagrams, might be free from 
curvature, astigmatism, and distortion at all mag- 
nifications ; but in that case coma could only be 
eliminated at one magnification, and spherical 
aberration at not more than two. The curves 
showed that there was no coma for a symmetrical 
objective at unit magnification, but at any other 
magnification there would be a definite amount of 
coma. The paper was discussed by Messrs. Lan 
Davis, Chalmers and Everitt with regard to the 
separate determinations of coma, aberration, astig- 
matism at different magnifications. 


TRANSMISSION OF LIGHT THROUGH PHOTOGRAPHIC 
LENSEs. 

Mr. R. W. Cheshire, B.A., communicated the 
results of experiments made at the National Phy- 
sical Laboratory on ‘‘ The Transmission of Visible 
Light through Photographic Lenses.” He had, he 
said, neglected the invisible ultra-violet and infra- 
red light rays, because they were mostly cut out 
by the colour-filters in use. Light was lost in the 
lens system by reflection and by absorption. The 
former loss could be determined by the formula of 
Fresnel, verified by Rayleigh ; the loss was smaller 





than the value of the formula in old, not freshly- 

lished lenses. The loss by absorption had 
Soon determined by comparing photometrically the 
intensities of two beams of light, the lens in ques- 
tion being first inserted in one of the beams and 
then withdrawn. The parallel beam produced by a 
Nernst lamp, a microscopic objective, and an achro- 
matic telescope, fell through the test lens on the 
one side of the diffusing screen of a Lummer- 
Brodhun photometer, the other side of which was 
illuminated by a carbon-filament lamp (a colour 
screen being inte d, because this light was too 
yellow); when the test lens was removed, it was 
sometimes replaced by an auxiliary lens. The 
experiments were made with 4, 6, 8, and 10 glass- 
air surfaces, and it resulted that the light trans- 
mitted T could be found by the formula T = A 
— Bt, where A was a constant equal to 80.5, 72.5, 
65.0 and 58.5 for the four cases (numbers of surfaces) 
mentioned, B, the percentage of absorption of inci- 
dent light per centimetre of glass, was 2.4, and t¢ the 
axial thickness of the lens in centimetres. Each 
glass-air surface caused by reflection a loss of 5.22 
per cent., 94.78 per cent. being transmitted. With 
eight surfaces the amount of transmitted light 
would be (0.9478)* = 65.1 per cent. The absorp- 
tion gave the further loss 2.8 . 2.4 = 6.7 per cent., 
so that the total light transmitted should by the 
formula be 58.4 per cent.; the value observed was 
58 percent. The average error was about 1 per 
cent.; the nature of the glass made little difference. 

Dr. Moritz von Rohr, of the Jena Glass Works, 
inquired whether the lenses experimented with had 
been old or new, and whether they had been of 
different construction. Mr. Cheshire replied that 
most of their lenses had been quite modern ob- 
jectives. He had not yet tried the effects of 
different focal lengths; but it might be said, in 
general, that the addition of two glass-air surfaces 
was SS = to an extra thickness of glass of 4cm. 
Mr. T. Smith added that he had found that the 
new lenses transmitted less light than the old ones 
(20 years old and more). 


Uxutrra-VioLer SpecTRA OF THE MerTALs. 


Mr. J. W. Gifford briefly described the ‘‘ Ultra- 
Violet Spectra of Metals ;” he had shown excellent 
photographs in the exhibition. They were spark 
spectra, he said, taken by the Hemsalech method 
with a quartz spectrometer which the late Mr. Otto 
Hilger had constructed for him. The quartz lenses 
were of 3 in. aperture, the prism had an aperture 
of 2} in.; to do away with all traces of double 
refraction, the prism was made up of two halves of 
right and left rotation ; the width of the slit was 
0.001 in. The films were special process films of 
Messrs. Wratten and Wainwright, and were in close 
contact with a cylindrical template. The whole 
had a tilt of 64.5 deg. His 18-in. spark coil worked 
with a battery of Leyden jars (‘‘4 two gallons, 
one gallon, one quart, one pint”). Almost all the 
metals had been experimented with, the time of 
exposure being half a minute. The spectrum of 
uranium was especially noteworthy because, appar- 
ently continuous, it resolved itself into a series of 
exceedingly close fine lines under low magnification. 
Replying to questions by Dr. C. E. K. Mees, Dr. Hous- 
toun, and Dr. Lowry, he stated that he had not made 
wave-length measurements, and could not say how 
far the different spectra extended into the ultra- 
violet ; there were, however, reference lines on the 
plates. 

Mr. T. Thorp mentioned that replicas should not 
be silvered on the back for such work ; with a replica 
mounted on the face on a concave mirror, and not 
backed by silver, he had easily photographed down 
to the line 1860 of aluminium. 


Usk anp Design oF REFRACTOMETERS. 


Dr. T. M. Lowry, in his paper on ‘‘ Some Points 
in the Use and Design of Refractometers,” dealt 
chiefly with the selection of standard wave-lengths. 
The choice of the sodium D line and of the 
hydrogen E FG lines had probably been based 
upon os but was difficult to justify other- 
wise. He had himself found these standards quite 
useless for routine work in the measurements of 
optical and magnetic rotary dispersion, and had 

opted the lines Li 6708, Na 5893, Hg 5461 (green), 
Hg 4539 (violet), which were also used by Dorn and 
Lehmann, while Gifford had suggested (for optical 
glasses) a series of which He 7066, Pb 5007, and 
Cd 4678 were the chief members. Michelson had 
selected cadmium lines (chiefly the red 6438.4722), 
which Tutton used as standards in his 





wave-length comparator. The enclosed cadmium 
arc was troublesome, however, even in his (Dr. 
Lowry’s) silver-cadmium are modification, and the 
mercury lines were now undoubtedly preferred for 
some researches—for instance, by Cuthbertson, on 
the dispersive power of gases, and by himself on 
polarimetry and saccharimetry and the optical 
rotation of long columns of quartz. As regards 
the calibration of refractometers, Gifford had 
shown that marked fluctuations of refractive index 
occurred in prisms of the same glass taken from 
the same melting, and had recently determined 
the refractive indices for the chief lines under dis- 
cussion in fluorite, quartz, calcite and vitreous 
silica, by means of a piece of quartz cut to give 
both the ordinary and the extraordinary ray ; 
refractometers could easily be checked. Dr. Lowry 
also gave a table for the adaptation of refracto- 
meter tables to new series of wave-lengths, which 
was compiled by F. Tinker, and referred finally to 
the water-jacketing of Pulfrich and other refracto- 
meters. This jacketing he proved, by quoting 
observation values, was quite inefficient, unless 
the room were practically at the same temperature 
as the water in the thermostat, but he had obtained 
promising results with a new jacket of his own. 

In the discussion, Dr. Mees recommended the 
mercury lines, especially in the ultra-violet, for 
the further reason that much energy could be 
put into a quartz-mercury lamp ; the modern cen- 
trifugal pumps facilitated the circulation problem. 
Dr. Rosenhain said that the Optical Society had 
taken up the adoption of new standards of wave- 
lengths some years ago, but he had found no 
encouragement in Jena. Professor Schuster re- 
minded the meeting that the green mercury line 
was most complicated and therefore unsuited ; 
sodium was hopeless, and as regards hydrogen, all 
depended upon the way in which the spectrum was 

roduced ; the Cd series seemed alone reliable, as 
it remained homogeneous at all powers. Dr. 
M. von Rohr emphasised that for the calculating 
optician the old system was sufficient in ordinary 
cases, and any change would cause confusion. Mr. 
Chalmers wanted a secondary series, especially in 
view of the great gap between the cadmium and 
aluminium lines ; the interpolated values were not 
— and different text-books differed consider- 
ably. 

Dr. Lowry, in reply, stated that mercury lamps 
—he showed two especially designed for spectro- 
scopic work in the Exhibition—were valuable also 
for studies in the infra-red ; he had used the line 
10,140 for calibration. 


(To be continued. ) 





THE BRITISH FIRE-PREVENTION CoMMITTEE.—This com- 
mittee announce that to meet suggestions from several 
foreign Government departments and other public 
authorities abroad who wish to follow the results of the 
committee’s research work, but frequently have to contend 
with linguistic difficulties, a supplementary summary in 
the German language is being added to the committee’s 
publications. Later on, it is intended to prepare similar 
summarised translations in the French om aig The 
practice of adding in their literature metric equivalents 
to all measurements, weights, &c., which has for 
a long time been followed by the committee, should add 
to the usefulness of their research work. It is further 
announced by the committee that July 24 and 25 will 
be days on which four important tests will be conducted 
with constructional work (floors, doors, glazing), and the 
tests will be so arranged as to give provincial members of 
the committee a large range of tests to attend when 
making a special visit to London to attend the testing 
operations of the British Fire-Prevention Committee. 


Tue GERMAN Navy.—The German new construction 
programme for the next six years comes out as follows : 
—1912 (two ships): Battleship in replacement of the 
Brandenburg, and large cruiser to be known at present 
as the L. 1913 (three ships): Augmentation on addi- 
tional battleship, battleship in replacement of the 
Weerth, and large cruiser in replacement of the Hertha. 
1914 (two — : Battleship in replacement of the 
cruiser Kaiser Friedrich III., and large cruiser in replace- 
ment of the Victoria Luise. 1915 | in ~~ 4 Battle- 
ship in replacement of the cruiser Kaiser Wilhelm II., 
and large cruiser in replacement of the Freya. 1916 
three ships): Augmentation on additional battleship, 

ttleship in replacement of the Kaiser Wilhelm der 
Grosse, and cruiser in replacement of the Hansa. 
1917 (two ee Battleship in replacement of the Kaiser 
Bar and 1 cruiser in replacement of the Viveta. 
The new cruiser Oldenburg, which will be attached to 
the first squadron, has completed her trials, in which she 
attained a — of 224 knots. A second flotilla of sub- 
marines will be brought into service in the autumn ; this 
will bring the number of these small vessels owned by 
Germany to twenty-four. A third flotilla of twelve sub- 
marines is in contemplation, 
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THE TELEPHONE TRANSFER. 


Tue hearing of the National Telephone Company’s 
claim against the Postmaster-General has again oecu- 
pied the Railway and Canal Commission Court this 

k 


week. 

Mr. Goddard, the superintendent of the company, 
was further cross-examined by the Solicitor-General. 
He had taken 504,000/. as the amount chargeable to 
construction—or capital cost—by the company as a 
representative sum to which to apply such items as 
managers’ salaries, rent of offices, &c., in order to find 
a percentage which should be applicable all over. It 
was pointed out to the witness that over six years the 
construction costs was 4,404,000/., giving an average 
of 734,000/., and he admitted the § re of 504,000/. 
seemed rather low. But if the larger figure were taken 
the administration charges would have to be taken 
over the same period. 

On another point the company agreed that a certain 
adjustment had to be made in their capital account 
for certain items which had been written off when 
replaced by plant serving the same purpose. The com- 
pany had allowed an amount of 80,000/. for this, while 
the Solicitor-General suggested the figure should be 
nearer 200,000/. It was agreed that the parties should 
go into the matter together, and try to adjust the 

gure. The point made by the Post Office was that if 
the capital cost were increased, the percentage which 
the ‘‘on charges” bore to it would be proportionately 
diminished. 

Mr. Goddard was then cross-examined on the cost 
of obtaining way-leaves. He had only charged this to 
capital when it related to a new — ; the 
amount was 7950/. a year. The cost of obtaining sub- 
scribers’ agreements he took to be applicable to con- 
struction, not revenue. The Solicitor-Goneral objected 
to both these items on principle, suggesting that the 
latter was in the nature of will, and therefore not 
to be paid for. Mr. Goddard a that in any case 
where the subscriber had paid for the stamp on an 
agreement the Post Office should not be charged with 
it, and on one or two other points the company agreed 
to try and adjust their figures privately with the Post 
Office, and save the time of the Court. 

After the witness had been shortly re-examined, 
Mr. Gill was recalled and re-examined by Sir Alfred 
Cripps on the life of certain items of plant. If it were 
wished to find the average life of a large number of 
different items, the only way was to see in what time 
the sum set aside for a sinking fund would amount to 
the total cost. What the Post Office had done was to 
take the average of the different lines, having regard 
to the number of things in each class. This gave 
a figure which was meaningless. Questioned as 
to labour costs, Mr. Gill said he had taken jointers at 
6.653d. per man-hour, and fitters at 6.015d. per man- 
hour. If he had taken the rates as on December 31, 
1911, the figures would be 6.95d. and 6.87d. respec- 
tively. This concluded Mr. Gill’s evidence, he having 
been in the box for eleven days. 

Sir Alexander Kennedy was then called and 
examined by Mr. Danckwerts, K.C., for the company. 
He said he gave evidence, not as a telephone engineer, 
but simply from his own knowledge and experience. 
In any large contract extending over a period of years, 
the contractor tendering must consider variations in 
the price of materials and labour, and in any com- 
plicated matter would have to allow a certain sum for 
contingencies. He could not tender at the day’s price 
for materials ; also, if he were not to be paid till the 
work was complete, he must make allowance for being 
out of his money for that period. The witness agreed 
that eleven or twelve years was a reasonable time 
for the construction of a business like that under con- 
sideration, and that Mr. Gill’s loading charges were 
the kind of charges a contracter would make, though 
he (the witness) could not speak as to the actual 
figures. As regards life of plant, the witness cor- 
roborated Mr. Gill in respect of those portions with 
which he was familiar. Concrete ducts had an in- 
definite life ; iron pipes he gave 35 years ; man-holes, 
80 years ; and 15 years for man-hole covers. Under- 
ground cables Mr. Gill had taken as 30 years, 
which he thought very reasonable; he had dug u 
cables which were as good as new after 20 years, an 
they were cables exposed to much greater strains 
than telephone cables. Lead-covered cables depended 
on the life of the lead sheath ; lead pi laid in 1806 
were still in good condition, and therefore he thought 
70 years was quite reasonable. With regard toswitch- 
boards, 30 years was not too long. 

Coming to depreciation, the witness said the problem 
was to put the buyer and seller on equal terms at 
whatever period the purchase took place. The straight- 
line method did not do this. The method adopted by 
the company was a process constantly used, and was 
not devi for this case. Depreciated value and 
second-hand value were quite different things. On 
the point made by the Post Office, street maintenance 
increased with age ; Sir Alexander said this was not 
true as regards poles, wires, and such things; and 
with regard to switch-boards, it had been allowed for 





by the short lives taken for articles, such as cords, 
which were replaced as soon as they showed signs of 
wear. Even P it were correct, it chould be balanced 
against it, since maintenance was a revenue charge ; the 
fact that an old pole, for example, carrying ten wires, 
earned more revenue than a new pole carrying only 
two. 

Sir Alexander then explained to the Court what 
mary meant by a weighted average, and how it 
differed from an arithmetical average. The witness 
agreed generally with Mr. Gill’s figures for labour in 
London and in the provinces, and with the method 
adopted to ascertain wastage. He had compared 
electrical underground work with telephone under- 
ground work, and so far as they were comparable— 
é.g., digging, reinstatement, materials, and labour, up 
to the gang foreman—his figures reasonably corrobo- 
rated Mr. Gill’s. 

On Monday, July 1, the Court did not sit, and the 

ties were enabled to into some of the disputed 
— together, with the result that on Tuesday Sir 
Alfred pes was able to announce that several more 
figures been agreed or were in process of 
ment. The amount of 80,0001. por Hl» to above, which 
the Post Office said should be about 200,000/., was 
agreed at 177,455/., and the total plant cost, which the 
company originally put at 504,000/., was pes at 
592,548/. He stated that the evidence on the plant 
claim—amounting to 17,000,000/. out of a total claim 
of 20,000,000/.—would be completed before the end of 
July, and the Court will probably give an interim 
award on that. An interim award is also to be given 
for a sum of 3,000,000/. to enable the company to pa 
its preference shareholders. The Government is 
anxious to do this to avoid paying the interest on the 
money, but cannot do so under the Telephone Transfer 
Act without an order of Court. 

Sir Alexander Kennedy was then recalled and cross- 
examined by the Solicitor-General. S ing gener- 
ally, in a tramway purchase case he said the question 
was what it would cost a company employing a con- 
tractor to establish the system as new on a given date. 
He could not state whether 10 per cent. was a reason- 
able profit fora contractor. In an ordinary tramway case 
this would be added to the contractor's charges, but in 
this case the basis of the claim was that a contractor 
did all the work and handed over the system complete 
to his employer, and therefore profit had been calcu- 
lated on such things as head office, engineering, and 
administration. Engineering was generally calculated 
as a percentage, and, speaking broadly, the bigger the 
job the less the percentage. He thought 4 to 5 per cent. 
was a fair average figure. 

The witness was asked about lives of cement blocks, 
and said he considered eighty years was short. He 
had never had trouble due to sinkage, and anyway 
this was a question of good or bad laying, and did not 
affect the physical life to which he was alluding. 
Obsolescence was never considered in tramway cases, 
and he had not considered it in his estimate of lives. 
For instance, he thought the poles were suitable in 
that they were earning revenue for the company at 
the date of the transfer, and might earn revenue for 
the Post Office. The fact that the Post Office took 
them down and put the cable underground was 
immaterial. On depreciation, Sir Alexander said the 
method employed had been used by him in his own 
business, but he had never heard of its being used in 
a tramway purchase. The sliding scale and the sink- 
ing fund were the proper factors to employ as a 
businesslike method. The straight-line method— 
taking off an equal percentage each year in arith- 
metical progression—was often assumed and used as 
a convention, but it was not fair. 

Re-examined by Mr. Danckwerts, the witness said 
he thought Mr. Gill’s experience of what things had 
actually cost was likely to be more accurate than any 
contractor’s estimate in the future. A contractor's 
estimate, if he had no serious intention of carrying 
out the work, was not of much value. 

Mr. A. Anns, the secretary of the company, was then 
called, and gave detailed evidence toshow the manner 
in which the amount of 5.5 per cent. charged for head 
office administration had been arrived at. The cost 
of raising capital he found to be 243,371/. in the years 
1900-191], when 5,483,593/. was raised. This gave 
him the percentage of 4.4, which Mr. Gill had used in 
the claim. Cross-examined, he admitted that engi- 
neering had not cost the company 5 per cent., but 1.14 
per cent., but he thought 5 per cent. was what a con- 
tractor would charge. 

Mr. James Swinburne was then examined for the 
company by Sir Alfred Cripps, K.C. He said a tele- 
phone undertaking was not really comparable to an 
ordinary engineering contract. It was made up of a 
huge number of small details, and therefore what 
were called loading charges would necessarily be 
greater than a railway work, for instance. It was 
true that an engineer would not get 5 per cent. on a 
job costing 20,000,000/., but it was equally true that 
no engineer would do the job in the detailed way 
that this one had to bedone. On depreciation, he 
said, the proper way to ascertain it was to have a 





method which put seller and buyer on exactly the 
same terms at any time during the life of the plant. 
The straight-line method did not dothis. The method 
adopted by the company did. That the straight-line 
method was wrong was obvious, when you considered 
that, taking a plant costing 100/. with a twenty 
years’ life, it was earning profits on 100/. capital 
at the end of ten years just as it was when it 
was bought, and a man who paid only 50/. for it 
would get the same profit as the seller on half 
the capital expenditure. As to maintenance, Mr. 
Swinburne’s view was that in the case of most of the 
telephone plant, maintenance did not increase with 
age. Such things as poles, conduits, and overhead 
wires were healthy till they died. 

The great point of the method adopted by the com- 

y to get depreciation was that it was absolutely 
fair between buyer and seller at any given time. The 
basis of the system was that the plant had a constantly 
efficient life—maintenance had nothing to do with it. 
To show the fallacy of the straight-line method, Mr. 
Swinburne took the instance, which had been used 
before, of the 100/. plant lasting twenty years. If the 
seller put aside a sinking fund at 5 per cent. to replace 
his capital at the end of the life, in ten years it would 
amount to 38/. ; if he then sold the plant for 50/. he 
had only 88/. altogether and was 12/. short of his 100/. 
To get back his capital he must receive 62/. On the 
other hand, the buyer, paying 62/., gets a plant which 
provides, by its work, interest on 100/., while he needs 
only to get interest on 62/.; he can therefore use the 
balance for his own sinking fund. Putting this amount 
aside, at the end of the second ten years the buyer 
has got back his 62J. 

Cross-examined by Mr. Buckmaster, K.C., Mr. 
Swinburne said he had not much personal experience 
in superintending the laying down of electrical plant— 
certainly not mg telephones—but had a good deal of 
experience in commercial electrical engineering. 
The witness was cross-examined in some detail on 
Mr. Gill’s figures, which he maintained were calcu- 
lated on a correct basis. He admitted that if plant 
decreased in efficiency the depreciation table of the 
company would not apply. Re-examined by Sir Alfred 
Cripps, K.C., the witness said you had to assume a 
constantly efficient life even if you adopted the straight- 
line method of depreciation. 

Mr. Cook, the assistant chief engineer of the com- 
pany, was then called to give evidence on the exchange 
equipments. He said the company had 1509 exchanges, 
of which the cost was 2,641,640/., and the depreciated 
value, or claim, was 2,297,598/. He had divided 
the exchanges into three main heads :—(1) Central 
battery, (2) Local battery with over 300 lines, 
and (3) Local battery with under 301 lines. 
The last class was again subdivided into (a) floor 
type, in which the actual board stood on the 

oor as a kind of desk, and ()) wall type, in which it 
was fixed to the wall. Of class | there were 67; of class 2, 
167; of clase 3 (a), 797; and of class 3 (b), 476. 
In the first two classes each exchange had been valued 
separately, but in the third certain exchanges were 
taken as typical of the whole. 

Mr. Justice Lawrence said the Court could not deal 
with 234 separate valuations in classes (1) and (2), and 
on Wetneclegr morning the Court adjourned, to see if 
the parties could not come to some agreement, at least 
as to the first cost of these exchanges. 








CONFERENCE ON STANDARDISATION OF 
AUTOMOBILE PARTS. 

A CONFERENCE on the above subject, convened by the 
Engineering Standards Committee, was held on Friday, 
June 28, 1912, at the Surveyors’ Institution, Sir John 
Wolfe Barry, K.C.B., Chairman of the Engineering 
Standards Committee, being in the chair. 

On the next page is a list of the bodies which had 
accepted the Committee’s invitation, and of the gentle- 
men nominated to ———— them, some of whom were 
unavoidably prevented from attending, 

In opening the proceedi Sir John Wolfe Barry, after 
recording that the thanks of the meeting were due to the 
Council of the me ag en Institution for allowing the use 
of their hall during the closing of the Institution of Civil 
Engineers, explained, for the information of those gentle- 
men who were not = of the objects and formation 
ef the To tandards Committee, the constitu- 
tion and method of procedure of that body, and gave a 
short outline of the work which had hitherto been carried 
out since its inception in 1901. He explained the lines 
upon which its work was conducted, and referred to its 
publications in connection with screw threads for auto- 
mobiles and the thread of sparking-plugs, which were 
a germane to the inquiry they were about to under- 
take. 

The meeting then turned to the consideration of the 
matters before the Conference, and Mr. T. O. Pullinger 
proposed, and Mr. L. A. Legros (President of the Insti- 
tution of Automobile Engineers) seconded a resolution 
that the standardisation of automobile parts and the 
preparation of standard specifications for the material 
used therein were desirable. 

Colonel R. E. Crompton, speaking on behalf of Captain 

-Wild, who was unavoidably prevented from 
being present, said he was desired to state that the 
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Commercial Motor-Users’ Association, whom Captain 
Bagnall-Wild represented, were strongly in favour of 
this procedure. . 
Mr. A. A. Remington and Mr. G. A. Burls, speak 
on behalf of the Society of Motor Manufacturers an 
Traders, also enghadeed this view. . . 
The resolution, on being put to the meeting, was carried 


unanimously. 
List of Delegates. 
Name. Representing 
Sir John Wolfe Barry, K.O.B. 
(Chairman). 
Major A. G. Stevenson, D.S.0., 
‘i .. War Office. 


General Post Office. 

Institution of Mechanical En- 
gineers, \ 

Crown Agents for the Colonies. 


Mr. Charles Wheeler .. 
Dr. H. 8. Hele Shaw .. 


Mr. Ashton M. Heath .. 

Col. H.C. L. Holden, 0. B., R.A. 

Mr. W. Worby Beaumont Royal Automobile Club. 

Mr. L. A. Legros 

Mr. L. H. Pomeroy 

Mr. T. C. Pullinger 

Mr. A. A. Remington .. 

Mr. G. A, Burls .. 

Mr. H. ©. Clark .. 

Mr. W. F. Rainforth 

Mr. G, M. Young ee - 

Capt. R. K. Bagnall-Wild, R.E. ae Motor-Users’ Asso- 
ciation. 

London Motor-Cab Proprietors’ 


- \ institution of Automobile En- 
se J gineers. 


‘* | Society of Motor Manufacturers 


and ers. 


(ret.) 

Mr. J, 8, Critchley 
Association. 

Institution of British Carriage 





Mr. W. Harrison... 

Manufacturers. 
Mr. W. J. Iden .. ‘ ve -— General Omnibus Com- 
Mr. J. Rackham... pany, Limited 
Mr. T. Clarkson .. National Steam-Car Co., Ltd. 
Mr. P. A. Sharman F Aut bile A iation and 
Mr. A. B. E. Cheeseman .. } Motor-Union. 


Mr. D. G. Snodgrass .. .. W.and G. Du Cros, Limited. 
Col. R. E. B. Crompton, C.B, 

Mr. Leslie 8. Robertson, Secretary. 

Mr. Charles Dresser, Assistant Secretary. 


It was decided to recommend to the Main Engineering 
Standards Committee that those invited to the Con- 
ference be formed into a sectional committee to deal with 
the matter, with power to add to their number. It was 
understood that the sectional committee would have 

wer to form sub-committees, and to co-opt members 
na expert knowledge of the particular branches of 
the subject to be dealt with. A printed list of matters 
which it was suggested might receive attention was 
submitted to the Conference, but it was decided that the 
reference to the Committee ought not to be confined to 
these, but that it should be open to them to discuss 
such matters as from time to time were brought forward 
for their consideration. It was suggested that each of 
the various bodies appointing delegates to the Committee 
should be asked to draw up alist of the subjects they 
desired should receive attention, so that the Committee 
might have these before them when commencing their 
work, 

Colonel Holden, in proposing a vote of thanks to the 
chairman for presiding, took the opportunity of referring 
to the signal success gained by British cars in the recent 
Dieppe meeting. On being put to the meeting, the vote 
of thanks was passed with acclamation, and Sir John 
hatssadt Barry having returned thanks, the meeting ad- 
journed. 


— 








“THE STEREOPHAGUS PUMP.” 
To THe Eprror or ENGINEERING. 

Srr,—I have read Mr. Hanssen’s letter which appeared 
in your issue of the 28th ult., and it would appear that he 
is labouring under a misapprehension, as he states that 
he examined some hydraulic sewage pumps of mine at 
Woking. I may say that I have never been consulted 
as to the sewage of Woking, nor yet have I seen the 
pumps he refers to. 

Mr. Hanssen appears to consider that the prime cost of 
& sewe! system and also the working expenses are 
matters of little importance, but I venture to think that 
this is not the view which local authorities take when 
considering the adoption of sanitary improvements. 

. T remain, Sir, yours faithfully, 
. C. Parsons, 
39, Victoria-street, Westminster, 8S.W., July 2, 1912. 





To THE Eprror or ENGINEERING. 

Str,—I did not intend to say anything more on this 
matter, but the letter from Mr. J. T. Towlson obliges me 
to make a few remarks. 

In the matter of sewage pumping, I would just sa: 
that a few years’ experience are very useful, and that it is 
evidently the case is proved by some of Mr. Towlson’s 
remarks. He apparently does not know that any question 
of the superiority of the centrifugal pump over any other 
form for pumping sewage was settl "snag ago by 


the ple most competent to judge on these matters. 
For Tie information oo tell him that at the present 
time, certainly, a very | proportion of the 


sew: of London, the whole of the sewage of 
Dublin, and nearly all the large cities of the country is, 
and bas been for many years past, oe with 
by properly-designed centrifugal pumps. If Mr. Towlson 
has réad the various technical papers lately, he will notice 
that just now the ion County Council are asking 
tenders for several more centrifugal pumps for sewage ; 
and surely, if anyone is able to judge correctly as to the 
best pumps for sewage, the engineers of the London 
sewage works ought to be. 

To show how very successful the centrifugal pump is 
for sewage, I know that one firm of makers had consider- 
ably over 500 sets of centrifugal pumps in daily operation 
on all classes of sewage in nearly as many different places, 





and quite successfully, some years back. In numbers of 
instances these pumps have to deal with the ——_ 

sludge as well as the sewage. The latter, I need hardly 
say, contains everything of a solid nature one can imagine 
as finding its way into the sewers. ee 

There is one constituent of sew which is always 
present, unless the surface water is rigidly excluded, with 
which practically no form of pump, except a centrifugal, 
can deal without much wear and loss. I refer to the 
large quantities of sand and grit ; 400 tons of this mate- 
rial } have been removed from one large sewage well in a 
few months. It is most troublesome to any form of 
plunger or displacement pump. A centrifugal passes it 
without any trouble. , 

I notice Mr. Towlson proposes a peculiar form of rotary 
pump, and speaks of one with a rotor 10 ft. diameter, run- 
ning at 100 revolutions per minute. This means a peri- 
phery speed of 3000 ft. per minute. I think his special 
glands would suffer severely in a short time. It seems 
so utterly unmechanical to introduce valves, glands or 
any rubbing parts in a sewage pump, when the simple 
centrifugal with a plain clear passage right through and 
without a valve of any description can do the work per- 
fectly. Then, again, during the last few years elec- 
tricity has been adopted at all the modern sewage pump- 
ing-stations as the driving power. Electric motors run 
at high speeds; the pumps that they drive must also be 
high speed and coupled direct. Any intermediate gear- 
ing is a “‘ k number.” ‘ 

The centrifugal is the only pump to “fill the bill,” 
but it must be designed on absolutely simple lines. Then 
even d of the lap class for small pumps and 
Newfoundland for the large ones, will be easily digested. 

Yours faithfully, 
i. W. SARGEANT. 

** Holmeside,” Hamilton-road, Lincoln, July 3, 1912. 





ROAD MACHINERY. 
To THE Eprror OF ENGINEERING. 

Srr,—At a meeting of the Committee appointed by the 
Local Organising Council of the International 7 
Congress Seaton, 1913), to report on machinery used in 
the construction and maintenance of roads, it was 
resolved thnt information relating to improvements 
effected during the last two years in sweeping-machines, 
water-vans and carts, light and heavy rollers, tarma- 
cadam and concrete-mixers, stone-driers and heaters, 
transport engines and wagons, stone-crushers, pulsometer 
pumps, wood-block renovators, and any other machinery 
used for the above purpose should be collected. 

Manufacturers and others pong | to at particulars 
are invited to send catalogues to J. 8. Killick, Engineering 
Inspector, the Road Board, Queen Anne’s Chambers, 
Westminster, S.W 

Yours faithfully, 
W. Rees JEFFREYS, 
Hon. Secretary. 
Queen Anne’s Chambers, Broadway. Westminster, 
London, 8.W., June 28, 1912. 





CAM DIAGRAMS. 
To Tue Eprror or ENGINEERING. 

Srr,—Mr. Shannon’s reply in your issue of June 21 to 
my letter on the subject of cam diagrams calls for a 
few remarks. With regard to his observation that my 
letter contains mgny unproved statements, I may say that, 
as the proof is readily deducible from the diagrams them- 
selves, and as the conclusions contained in ry 4 letter were 
not therein presented for the first time, and had not pre- 
viously been disputed, I did not wish unduly to lengthen 
my remarks by a detailed proof. 

Referring to the statement of Mr. Shannon in his 
letter that the opening faces of the cams in Figs. 16 and 
17 are not the same, they are, I take it, in each case tan- 
gential lines to a circle, which circle is in one case the 
actual base circle of the cam, and in the other case to a 
circle which is j; in. in radius greater than the base circle 
of the cam. If these circles from which the cam-faces 
are tangential are equal or differ by yy in., I cannot 
clearly make out from the original figures; but in an 
case it makes no practical, and very little theoretical, 
difference to the cam diagrams, which, if drawn by any 
correct method, show no discoverable difference; nor 
does the amount of clearance make any change in the 
curves of velocity and acceleration ; these curves merely 
show a difference in the amount of work to be im 
as a blow, which is ntl in the case of a cam as Fig. 17, 
and which will vary in the case of Fig. 16 according to 
the amount of clearance allowed, becoming a maximum 
when the clearance is increased to such an extent that all 
the acceleration is imparted as a blow. 

Mr. Shannon’s explanation of how the “gas-speed ” 
curve was obtained shows the need of such explanation, 
as we find that though called ‘‘gas-speed ” curve, it is in 
reality something quite different, though no doubt a 
useful curve when its limitations are explained. 

Finally, I should like to say that I hope Mr. Shannon 
does not think my criticisms have been made in a carpin 
spirit. All designers will recognise the amount of wor 
involved in the preparation of a paper such as the one in 
question, and will be grateful to the author for his 
stimulating ideas. 

Yours faithfully. 
V. G. Barrorp. 

St. Heliers, Wallis-road, Basingstoke, June 29, 1912. 








THE LOSS OF THE S.S. “TITANIC.” 
To THE Eprror or ENGINEERING. 
Str,—As an old sea-going engineer, it appears to me 
to be singular that in the course of the recent inquiries, 
no light seems to have been thrown on the movements 





of the engineers after the collision. This may be partly 


ted | due to the non-survival of any of them, but no pertinent 


} ea appear to have been put to any of the surviving 
remen, greasers, &c., some at least of whom must have 
noticed what happened during the time they were below. 

From earlier reports it transpired that one of the engi- 
neers was seriously injured by falling into a hole caused 
by a stokehold plate being removed, and also that the 
water-tight doors were opened, after having been closed 
from the bridge, for the purpose of getting pumping hose 
into operation. From the first of these facts, one may 
assume that the plate was lifted to get at the manhole 
door, or doors, so as to remove them and allow the 
incoming water to run into the ballast-tank and so enable 
additional pumping power to operate through the ballast 
pipe-line. This has been done in former cases, notably 
on the earlier voyages of the twin-screw steamer City of 
New York, when the ordinary bilge-pump suctions were 
completely choked. This remedy is, however, open to 
the objection that all débris gets washed into the tank and 
tends to choke the suction pipes therein. 

No mec appear to have been asked which would 
have thrown light on the ability of the main centrifugal 
or circulating pumps to deal with a large inrush of water. 
Formerly the bilge “injection” was able to deal with 
—- the full capacity of the circulating and air- 
pe n the then comparatively small engine and 

jler space, this asset was a very valuable one; but in 
the case of the Titanic there would probably be uo means 
of dealing with water so far forward. 

But is there any vital reason why one or two longi- 
tudinal spaces in the double-bottom, or tank, should not 
available as ducts or pipes, so that any forward compart- 
ment could at once be put into communication with the 
“bilge injection”? If kept adjacent to the centre keelson, 
its condition, whether empty or full, could not materially 
affect the stability of the ship. If inwardly - openin 
mushroom valves, well protected by strainers, were pl: 
in each compartment, the whole of the circulating-pump 
capacity could then be utilised. These mushroom valves 
could be operated, either singly or in series, from below or 
from the bridge. It would very reassuring to many 
of your readers if Messrs. Harland and Wolff would 
state how much longer the ship could have kept afloat 
could the whole of the pumping plant (except the air- 
pumps) have been able to exert their full capacity on any 
or all of the forward compartments. Perhaps they will 
be good enough to give full particulars. 

Yours faithfully, 
Grorce Beavurort Ricwarp, M. Inst. N.A. 

July 2, 1912. 





MILITARY AND CIVIL ENGINEERS. 
To THE Eprror oF ENGINEERING. 
_Str,—With reference to the letter on military and 
civil engineers, on 885 of your last issue, pray 
remember the woeful failure of the latter and the pro- 
nounced success of the former in connection with the 
Panama Canal. 
Your obedient servant, 
An R 





PERSONAL.—We understand that, after a lengthened 
stay abroad, during which time he has been connected 
with the construction of large waterworks in Singapore, 
China, South America, and South Russia, Mr. R. 
St. George Moore, M. Inst. C.E., has again opened an 
office in Westminster, at 172, Palace Chambers, Bridge- 
street, S.W.—Messrs. Samuel Deacon and Co., advertise- 
ment mts and contractors, who have occupied 154, 
Leadenhall-street, for the last 57 years, have removed 
to 7, Leadenhall-street, nearly opposite.—We have been 
asked to announce that the London office of the Scottish 
Tube Company, Limited, 5, Wellington-street, Glasgow, 
is now 54, Old Broad-street, E.C., their London tele- 
graphic address being ‘‘Scotubeco,” and telephones, 
London Wall 7011, Avenue 6048 and 2134.—Messrs. 
McKie and Baxter, of Copland Works, Govan, have 
assumed as a partner Mr. Wilson Harvey, formerly on 
the staff of Messrs. David Rowan and Co., engineers, 
Elliot-street, Glasgow. 


THE INSTITUTION OF MECHANICAL ENGINEERS: SUMMER 
1NG.—The Summer meeting of this Institution will 
be held in Belfast, and will begin on Tuesday, July 30. 
The following papers have been offered for reading and 
discussion, and will be presented as time permits, but not 
agg = in the order here given:—*‘New Graving- 
Dock, Belfast: Mechanical Plant and General Aoppli- 
ances,” by Mr. W. Redfern Kelly, of Belfast ; ‘‘ Rolling- 
Stock in Use on the Principal Irish Narrow-Gauge 
Railways,” by Mr _ R. M. Livesey, of Stranorlar; ‘‘The 
Evolution of the Flax-Spinning Spindle.” by Mr. John 
Horner, of Belfast ; *‘ Wire Ropes for Lifting Appliances, 
and the Conditions that Affect their Durability,” by Mr. 
Daniel Adamson, of Hyde ; ‘* Reciprocating Straight- 
Blade Sawing-Machine,” by Mr. Charles Wicks , of 
Kettering ; ‘‘Commercial Utilisation of Peat for Power 
Pu ” by Mr. H. V. Pegg, of Belfast. The papers 
will be read and discussed on the mornings of Tuesday 
and Wednesday, the 30th and 3ist inst., and the rest of 
the time will be devoted to visits and excursions—viz., on 
Tuesday, to Messrs. Harland and Wolff's engine works 
and shipyard; on Wednesday, to the Belfast harbour 
works ; on Thursday, to Messrs. Workman, Clark, and 
Co.’s engine works and shipyards, or to textile works in 
Belfast and neighbourh ; and on Friday, either to 
Portrush and Giant’s Causeway, or to Newcastle. On 
Tuesday evening the Institution dinner will be held; on 
Wednesday evening there will be a reception in the Town 
Hall; and on Thursday evening a cinematograph exbibi- 
tion of engineering interest. 
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JIB-ARRESTER FOR CRANES. 


CONSTRUCTED 


Tuat there is occasional loss of life and serious 
damage to property through the failure of crane-jibs 
is well known, and it is with a view of preventing 
certain of these casualties that Messrs. Butters 
Brothers and Co., Glasgow, have recently constructed 
and placed upon the market a simple arrangement 
whereby the risk of the jib falling is reduced to a 
minimum. This arrangement we illustrate in Figs. 1 
and 2, above, from which the method adopted will be 
readily understood. The crane is shown in Fig. 1 with 
the safety-appliance attached to the top of the jib, 
and in action, the jib being held up by the hoisting- 
rope ; while in Fig. 2 the appliance may be seen out 
of action, the crane being ready for ordinary work. 
The action is as follows :—Under ordinary working 
conditions the jib is held up by the guy-ropes or rods 
as shown in Fig. 2, the jib being raised or lowered 
by means of the rope e (Fig. 1). At the end of the 
jib is a cam-lever }, the cam on the end of which fits the 
groove of the hoisting-pulley, and when it comes into 
action jams the rope or chain in the groove. Under 
normal conditions, however, the cam is held out of 
action by the tension of the rope c fixed to the pulley- 
— of the guy-rods. If, however, the guy-ropes 
should at any time break, the tension on the rope c 
is at once released, and the cam-lever 5b comes into 
action through the tension of the spring attached to a, 
an extension of the lever b, and wedges the hoisting- 
rope in the pulley, and so holds up the end of the jib, 
the weight of the jib being taken by the hoisting-rope. 
The spring d assists this action by pulling back the 
pulley of the guy-rope e. The position of things with 
the cam in action is shown in Fig. 1. 

We understand that this patented arrangement has 
been subjected to numerous tests on derrick-cranes, 
and has been proved to work very satisfactorily when 
properly fixed and kept in good order, and a number 
of crane-users have adopted it. 





Tue Late Mr. Epwin Avutt.—We regret to announce 
the death, which occurred on June 24, from heat stroke, 
at Lahore, of Mr. Edwin Ault, of the firm of Messrs. 
Shone and Ault, consulting engineers, 47, Victoria- 
street, Westminster, and Wrexham. Mr. Ault had for 
many years devo himself to sewerage and sewage- 
disposal work, and had been connected with a number of 
important installations, both at home and in the East. 
He was a member of the Institution of Mechanical 
Engineers since 1892, a Fellow of the Surveyor’s Institu- 
Won, and a member of the Royal Sanitary Institution. 


BY MESSRS. 
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SILICA IN ROTARY KILN PORTLAND 
CEMENT.* 
By Dr. Orro DorMann. 


Somz years ago, when the rotary kiln was first intro- 
duced into the Portland cement industry, the following 
disadvantages were frequently quoted against this system 
compared with the fixed kilns used formerly :— : 

1. It was difficult to produce slow-setting cement in 
the rotary kiln compared to that produ in the old 
kilns. 

2. In burning Portland cement in the rotary kiln, par- 
ticles of burnt clinker frequently attached themselves to 
the lining of the kiln, and produced in course of time 
rings, which caused a great deal of trouble and which 
were very expensive to remove. . . 

The first disadvantage could be attributed to various 
circumstances occurring in the rotary kiln. For instance, 
usually too little regard was paid to the composition of 
the raw mixture compared with the effect which the ash 
of the coal produ in the rotary kiln. 

Whilst in the case of the shaft kilns the coal was conveyed 
to the kiln in the form of pieces which could only act 
upon the surface of the pressed bricks already in the kiln 
—i.e., that only an immaterial chemical alteration of the 
original raw material with regard to its composition was 
caused—with the contents in the rotary kiln the action 
is quite different. Here the coal entered the kiln in a 
finely powdered form, the raw material was finely granu- 
lated or pulverised, and in consequence this offered a — 
large surface on which the finely pulverised coal -as 
could act effectively, and thereby the composition of the 
original raw mixture often became much altered. More- 
over, in some places insufficient air was used producing 
a reducing flame in the burning. But it is not intended 
to enter further in this point here, as this difficulty was 
less due to wrong ideas as the chemical nature 
than to those of a technical nature. 

The writer could not succeed in the early days (although 
he paid due regard to the coal-ash in its total relation- 
ship to the lime in the raw mixture and the Portland 
cement) in obtaining at all times a slow-setting cement 
with the rotary kiln. After consideration, however, he 
arrived, from a series of experiments, at the following 
results :— 0. 

The ratio SiO; : Fe,O3 + Al, 03, or, briefly, FO 


. 3 
changed very materially even when the proportion of 
lime in the cement remained constant, as the effect of 
the coal-ash was to reduce the proportion of Si O,. 

It was therefore necessary, when mixing the raw 


” * Translated from the Zeitschrift fuer Angewandte 
Chemic und Centralolatt fuer Lechmasche Chenuc. 
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materials that were to be fed to the kiln, not only to 
bear in mind the expected alterationin the lime contents, 
on account of the coal-ash in the kiln, but also the change 
, ‘ SiO, 
to be expected in the proportion of K.0, 
2U3 

A large number of analyses carried out with coal-ash 
proved that the proportion in the ash, according to the 
origin of the coal, varied constantly, as might be expected. 

he writer found at the time, from the tests which he 
made in the rotary kiln with the coal which he had at his 
disposal, that it contained the following proportions :— 
SiO, _ 1-15 
R, O; Be 7 

It was therefore not only necessary to increase the lime 
contents in the slurry brought to the kiln, but also to 
increase the silica contents with regard to the action of 
the coal-ash. 

Proceeding from the experience that very finely pul- 
verised quartz mixed with alkali is easily soluble, the 
addition of quartz sand in a proportionate quantity to 
the raw materials before grinding was tried. This experi- 
ment led, in consequence of the grinding facilities at the 
disposal of the writer, to success. It must, of course, 
be mentioned that in this particular case with the quartz 
sand a hard limestone and mar! had to be ground, so that 
the difference in the capacity for being ground between 
the quartz sand and the other two raw materials was 
not so very great. These experiments were carried out 
in 1904-5 in a rotary-kiln plant of a Portland cement 
works, and in this way a first-class Portland cement,.rich 
in silica, which under all circumstances was slow-setting, 
and with which variations in the setting time could not 
be observed, was produced. At the same time, with the 
success of this experiment, the following interesting 
appearances were discovered in the kiln itself. Whereas 
formerly in these kilns ring formations were constantly 
experienced, which it was very difficult to dislodge by 
mechanical means, the addition to the raw meal of SiC, 
greatly reduced them, and this alteration appeared all the 
more noticeable the greater the addition of SiO, to the 
raw mixture. 

The sticking of the sintering mass in the kiln became 
very much reduced, and these crusts, which neverthe- 
less formed themselves in course of time, fell off the 
rotary kiln as soon as they had reached a certain thick- 
ness, so that a diminution in the cross-section of the kiln 
could no longer be observed, and the troublesome and 
costly stoppages which the mechanical removal of these 
rings necessitated were ne longer required. Later on, 
getting access to, and comparing the results as to the 
work of numerous Euro cement works, the writer had 
the opportunity of seeing that his experience gained in 
this direction proved itself correct in actual practice. 

In places where a material rich in silica was used, the 
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difficulties cf producing a slow-setting .cement, and 
avoiding the formation of rings in the rotary kiln, were 
much less than in places where raw materials, poor in 
silica, and above all rich in iron, were used. _ 

The regular working of the kiln in the burning process 
largely depends upon the Fe content in the raw material. 
With raw ceaneslale| having a high percen of Fea much 
more rapid fusion and nee of the mass in the 
kiln takes place than ie the case with raw materials poor 
in iron. e calcium ferrite which forms in the process 
is more easily fused than the ether components—calcium- 
aluminate and calcium-silicate. When, however, owing 
to an exceptionally high percentage of Fe, there occurs a 
scaffolding of the charge in the kiln, the apn sm of 
Fe can only be reduced in general practice by raising the 
contents of. SiO, in the raw material, the addition being 
limited only by the maximum permissible content of Si. 
It is not necessary to enter more fully into these — 
circumstances, which occur but seldom. Generally SiO, is 
taken as Fe,O, + Al,O,, or ReO;; that is, on the assump- 
tion of the proportion of 1 Fe,O0; to 2 Al,O3. The pre- 
liminary crushing and fine grinding of the raw materials 
also plays a very considerable part in the whole ques- 
tion. 

In experiments carried out by the writer, together with 
Mr. F. Winter, in a cement works lately, some very useful 
lessons were learned. Heavy ring-shaped scaffoldings 
were formed in the kilns, which rendered the working 
of the kilns very difficult. Average samples of the raw 
material used showed the following analytical composi- 


tion :— 
Marl. Clay. 
p.c. 
13.60 
6.88 
42.84 


Lime. 
p.c. 
4.10 
3.13 
a - 51.38 
Loss on heating 41.15 35.94 
Other constituents, 
undetermined ss 0.24 0.74 


The cement produced from this material had the fol- 
owing composition :— 
Per Cent. 


21.60 
10.75 
65.65 
1.10 
0.90 


Experiments with the wet process showed that the 
silica determined by analysis existed partly as coarse 
sand in the raw materials, and in crushing and grinding 
did not reach the degree of fineness necessary to produce 
the desired reaction. The experiments in question and the 
fixing of the coarse sand were carried out using a 4900 
mesh per sq. cm. sieve. The residue was treated with 
HCl, washed with water, and the residue remaining 
thereafter on the sieve was found to be almost clean 

uartzite sand. This proved that the SiO, analytically 
shown could not all enter into reaction, as the silica 
existing as quartzite had not reached the fineness which 
was necessary in order to produce the reaction in the 
kiln. On the other hand, this explained the very strong 
scaffolding of the sintering mass in the kiln, as the 
really fine meal which enters into reaction in the kiln 
was even poorer in SiO, than the total analysis had 
shown. 

Further experiments were carried out by making 
additions of quartzite sand to the raw materials. As 
only small quantities of SiO, entered into the fine meal, 
no variation in the kiln was to be observed, whereas 
the quality of the cement burned was very unfavourably 
affected by the large addition of silica which had no 
reaction. The quartzite sand, however, in the mills 
existing in the particular works, contrary to experiments 
made and results obtained elsewhere, showed itself 
absolutely resistant to grinding, the reason being that 
the rest of the raw materials were much more easily 
ground than the sand. In consequence of this, the hard 
grains of sand played in the mill itself rather the réle of 

inding bodies than of material which could be ground. 
This naturally led to the grinding of the quartzite sand 
it in this form with the raw 


by itself and then mixin 
material. The sand was brought down to a fineness of 
about 18 to 20 per cent. residue on the sieve having 4900 
meshes per sq. cm., and in this form was added to the 
other raw materials before the grinding of the latter. 
The effect of this, although a small part of the silica 
contents could still be observed as incapable of reaction, 
was very apparent. 

The wor ng of the kiln changed immediately, and no 
further scaffolding took place. A small portion of material 
occasionally remained hung up, but it formed soft masses 
easily removable. 

_The cement produced showed the following compo- 
sition :— 


Loss on heating (volatile matter) 
Other constituents, undetermined 


Per Cent. 


Volatile matter a —" 
Other constituents, not determined 


That Portland cement rich in SiO, is undoubtedly 
superior in practical use under all circumstances to Port- 
and cement r in SiO: is to-day a well-known fact ; 
and from the foregoing itis apparent that, in working the 
Portland-cement factory with rotary kilns, the difficulties 
of producing a Portland cement from raw materials rich 
in silica can be diminished ogy, cranianaty, 

That it is practically possible to raise the SiO, con- 
tents of the raw materials by means of quartzite or sili- 
cious additions need no longer be doubted, due attention 





neing paid to the degree of fine grinding which must be 
reached. 


The only question which still remains to be answered 
is: How high it is allowed to go in SiO, contents against 
R,O, contents in Portland cement without creating diffi- 
culties respecting the manufacture and quality of the 
cement. 

Proceeding from the assumption that there is in Port- 
land cement a mixture of bi- and tri-calcium silicate, 
in conjunction with tri-caléium aluminate or ferrite, 
the writer found, by a number of trial burnings with the 
most varied mixtures of raw materials, comparative 
results which led to the conclusion that the most favour- 


able limits of Re, may lie between 2080 expressed 


3 

in absolute weight. : 

Acting on these figures with artificial mixtures, or with 
suitable natural raw materials, raw powders were pro- 
duced, which, although having common chemical composi- 
tion, proceeded from the most various original materials. 

The lime was arrived at on the following basis :— 

1 SiO,, 2.5 CaO, 1 R,0s, 3 CaO. 


Portland cement produced from raw meal of this com- 
position showed the exact properties which for Portland 
cement are desirable. But it should again be emphasised 
that, according to the character of the single components, 
very fine grinding must take place in order to obtain 
the required object. Taking into consideration the prac- 
tical ya voater which raw materials rich in silica offer in 
working with rotary kilns, it is clear that the manufacturer 
must get his mixture of raw meal to meet the conditions 
alluded to above. The proportion can best be exp’ 
in the formula :— 

5.0 - 6.0 (2.5 CaO. SiO.) + 3 CaO. R.O3. 

In any case, the well-known formula, the so-called 
hydraulic module is in no way sufficient to obtain for 
every separate instance sufficient indications for producing 
raw mixtures for good Portland cement. 





Coxr-Oven Gas FoR ILLUMINATION.—The use of coke- 
oven gas for illumination was introduced in the West- 
pee coal district about five yearsago. Then some 2 or 

million cubic metres of this gas were so utilised. This 
amount has steadily increased: in 1908 about 12 million 
cubic metres were burned in gas-lamps, and the figures 
for the succeeding years are 25, 43, and 85.5 million cubic 
metres. A considerable extension of this application is pro- 
jected, and it may appear strange that it is in connection 
with the electricity supply x the Rhenish- Westphalian 
Electricity Worksat Essen. The chief collieries interested 
in the distribution of coke-oven gas are Messrs. Krupp, 
A.G., the Gelsenkirchen Bergwerks-Gesellschatt, the 
Gewerkschaft Deutscher Kaiser, and Messrs. Stinnes. 
Pipe-lines are being laid down for operations on a large 

e. 


Tue Rat.ways Or THE UNITED Kinepom.—The = 
gate revenue collected upon the railways of the United 
Kingdom last year was 127,216,000/., as com with 
123,925,565/. in 1910, and 120,174,052/. in 1909. The working 
expenses in the three years were 78,566,000/., 76,569,676/., 
and 75,037,583/. respectively, so that the net income was 
48,650,000/., 47,355,889/., and 45,136,464/. respectively. 
The receipts from passengers in 1911 were 53,933,000/., as 
compared with 52,758,489/. and 51,205,061/.; and from 
goods 63,273,000, as compared with 61,478,643/. and 
59,477, 205/. respectively. To the receipts from passengers 
the third class contributed, last year, 33,693,000/.; the 
receipts from goods traffic included 29,744,000/. from 
the carriage of minerals. The amount raised on capital 
account to the close of 1911 was 1,324,000,000/., as com- 
pared with 1,318,515,417/. at the close of 1910. 


British Steet-Makinc. —The production of steel 
ingots in Great Britain in the ten years ended with 1911 
inclusive comes out as follows :— 

Martin. 


1,461,140 


The combined output accordingly expanded from 4,909,068 
tons in 1902 to 6,461,612 tons in 1911. 


New Water Svuprty rok FRASERBURGH.—The new 
water supply for the town of Fraserburgh was formally 
inaugurated this month. The work involved an expendi- 
ture of 52,0002. A reservoir containing about 65 million 

lons of water, and page be acres of ground, 

as been constructed in the Fedderate district, whence 
the water is conveyed into a service reservoir at 9 
sourie. This reservoir is capable of containing half a 
million gallons, and acts as a clear-water tank for the 
mechanical filters adjoining. The filters, which were con- 
structed and installed by Messrs, Mather and Platt, 
Limited, of M: are capable of treating 500,000 
gallons per 24 hours. The water is conveyed from the 
clear-water tank to the town of Fraserburgh, and con- 
nected to the existing mains with a series of valves, 
whereby, in the event of a temporary breakdown in the 
new supply works, the present supply can be turned on. 
It is expected that the new water supply will effect a vast 
improvement in the health of the community. 


NEW PROCESSES FOR CHILLING AND 
HARDENING CAST IRON.* 
By Tuomas D. West, Cleveland, Ohio. 


CONDITIONS are og mage | such that an “inside chill 
is produced in castings, by which is meant that a casting 
with a grey or soft exterior may have the interior, or 
portions of it, com of a hard, white or chilled iron, 
as shown in Figs. 2, 3, 9, and 10, pages 30 and 31. 

While inside chilling is claimed to be produced by 
hydraulic pressure, this is not the inside chill which has 
puzzled foundrymen, and prior to the mechanical creation 
of inside chill by the author, no one, as far as he knows, 
has explained how it could be produced at will. The 
discovery of how this can be done is due largely to 
experiments which the author has been conducting during 
the past two years with a view to overcoming the defects 
now existing in chilled car-wheels, and this investigation 
led to other lines of research, as will be seen herein. 

Most of the experiments were made at The West Steel 
Casting Company, Cleveland, Ohio. This company makes 
castings by the converter and crucible methods, the former 
a a cupola similar to that used in iron founding, 
and so permitting the casting of chillable metals. The 
irons used were eemnasy of the following composi- 
tion :—Carbon 2.75 to 3.25; silicon 1.75 to 2.00; sulphur 
around 0.06 ; manganese and phosphorus about 0.04. In 
cases where a more chillable metal was desired, small 
portions of stick or powdered sulphur were dropped on 
top of the molten metal when in the hand ladle. 

n Fig. 1 is illustrated the experiment that created 
mechanically an inside chill. This gives views of the 
mould used in “yy! specimens in open sand of the 
size seen in Fig. 5. e bar A was cast against a chiller 
block as at E, while bars B, C, and D were surrounded 
with rammed sand. The bars having been poured, the 
gate connections F, G, H, and I were broken and the 
sand around C and D removed as soon as their solidifica- 
tion would permit. When it was thought C and D would 
stand the pressure of tons, they were lifted quickly and 
C was doused into a pail of water, while D was broken 
by an assistant to display conditions of its interior. The 
immersed bar C having cooled to a dark colour, it was 
taken from the water and broken, and displayed an inside 
chill, such as is seen at E’, Fig. 9. The bar D showed an 
interior condition bordering on semi-molten metal. The 
chilled bar A showed that the chiller E had chilled the 
surface of A about 4-in. deep, while the bar B had a nice 
grey fracture. Bars A and B were not removed from 
their moulds until nearly cold. 

The philosophy of mechanically creating an inside chill 
exists in the outside y of a casting cooling slowly 
enough to allow the carbon to take a graphitic form, 
while the inner body, which is not wholly solidified, is 
cooled so rapidly that the carbon is held in the combined 
form, similar to the way it is held in the molten metal. 
The — state of the carbon in the solidified body 
causes the iron to be grey and soft, while the combined 
state causes it to be hard and white, or chilled. 

The ability to create an inside chill by strictly physical 
manipulation led to the belief that it might be practicable 
to increase the depth of a chill beyond what present 
chillers can do, with like irons. Especially was this 
thought practicable for such castings as chilled car-wheels 
and rolls. Several methods were devised for testing pur- 
poses, but finally those in Figs. 4, 7, 8, 13, and 14 were 
adopted for the chief researches. These devices admitted 
of a wide range for experiments and as a rule led to satis- 
factory results. 

Variable Conditions Affecting Chilling.—As many who 
are interested in founding are not cognisant of what is 
involved in the chilling of cast iron, the following recital 
is given of actions that take place and of conditions that 
exist in the a of chilling :— 

(a) Chillable iron is chilled prior to any formation of 
ee ogee _A chill may be made harder by continuing to 
cool it while the adjoining metal is still in a po: ge. 
state or very hot ; as by this action any backward anneal- 
ing to soften the chill is more or less retarded. 

(6) Under like conditions, the lower the silicon and 
the higher the sulphur and car the deeper the chill. 

(c) Under like conditions, the chill will be deeper the 
smaller the area of the cross-section to be chilled. 

(d) Under like conditions the less the thickness in 
| the chiller below what can be utilised, the less the chill 
| in the casting. 
|. (e) The a Se casting remains in close contact with 
| its chiller while its metal is in a chillable state, the deeper 

the chill. 

(f) The more fluid or the hotter the metal used in 
i * chiller mould, all other conditions being the 
same, the deeper the chill, from } in. to ibly 2 in. ; 
}and the greater the chillable nature of the metal, the 
| more pronounced this effect. 
| (g) Not all es of cast iron are chillable. It requires, 
as a rule, for iron of a general carbon, less than 2 per cent. 
of silicon and above, 0.06 per cent. of sulphur. 

} On account of the variable percen of silicon, 
| sulphur, and carbon required to produce chilled castings, 
| ranging from 1.75 down to 0.50 for silicon, from 0.10 down 
| to 0.05 for sulphur, and from 4.00 down to 2.50 for carbon, 
| it can be seen that there must be what are commonly 
| called “‘ grades” in chillable irons. 
| Mould for Making Comparative Chilling Tests.—11 
| order to make comparative tests, a twin-chiller mould 
was pene | ap shown in Figs. 4, 7, and 8. By having the 
| two moulds combined so that they could be poured from 
the same basin, it was possible to make all the conditions 
alike in both, except the one which it was desired should 
| vary for the particular test under way. The mould was 
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further designed to produce conditions similar to those 
existing when casting chilled car-wheels and rolls. In 
making these latter castings the contraction of the chilled 
crust and the expansion of the chiller create a space 
between the exterior body of the casting and the interior 
face of the chiller. The ability to create a space as above 
in this experimental mould, and to apply a heat-absorbing 
element to it in connection with pnd actions or treat- 
ment referred to later on, made it possible to conduct a 
29 number of very satisfactory comparative tests. 

n order to obtain a variable action so far as the chillers 
P, Fig. 4, were concerned, the braces M were removed 
and the wedges N driven down. If it were desired to 
have the space K in both moulds, two persons were 
employed to work in unison at their respective ends. 
The wedges N would not be knocked down until the 
metal filling the mould showed evidence at the top edge 
of the bars of having solidified sufficiently to produce a 
self-sustaining crust. It was rather remarkable in the 
air-cooling tests, to be described later on, how clearly the 
rate of cooling and inner solidification could be judged 
by the changing colour of the hot metal at the top edge 
of the bars next the chillers. 

In casting bars intended to be kept in close contact 
with their chillers, either the runners connecting the 
pouring basin with the mould must be broken as soon as 
the metal in them has solidified sufficiently to permit 
such action; or care must be taken when pouring the 
moulds not to fill them any higher than the level of the 
bottom of the pouring runners. By these means the 
disturbing influence due to the contraction of the runners 
and pouring basin is avoided. 

= 5 shows the form and size of the pattern used for 
moulding the bars, while Fig. 6 is that of the manipulative 
chiller P employed in these tests. Each of these chillers 
weighs 3 lb. 14 oz. and the bars made from the pattern, 
Fig. 5, averaged 3 1b. 4.0z. As Figs. 7 and 8 show devices 
for other purposes than those displayed in Fig. 4, com- 
ments on them are deferred. 

First Experiments for Discovering Value of Hardening 
Materials.—In starting to use the twin-chiller moulds 
shown in ~— 4, 7, and 8, the first manipulation was to 
draw back the chiller P of one mould about } in. from 
the face of its bar casting as soon as the latter had 
solidified sufficiently to have a self-supporting crust facing 
the chiller, while the companion was left in close 
cuntact with its chiller until of a dark colour (see Fig. 4). 

In various tests a }-in. space K, Fig. 4, was formed by 
moving back the chiller, and the effect tried of quickly 
packing different materials into this space upon the back- 
ward movement of the chiller. The materials tried at 
different times were fine sand, coke-dust, charcoal, pow- 
dered manganese, bone-dust, hardening powder, and 
poisonous cyanide. These tests were made with a view 
to determining whether such filling of the space would 
increase the depth of chilling in a bar, or cause it to be 
any harder than when the chiller remained in close con- 
tact with the bar until the latter was nearly cold. 

No noticeable effects were produced by the use of these 
intended hardeners. The thickness of chill of the bars 
kept in close contact with their chillers exceeded that of 
the treated bars by from jin. to#in. This was to be 
expected, as the withdrawal of the chillers P to create a 

king space broke the contact of the chillers with their 
rs at the crucial moment, so far as their effectiveness 
was concerned in increasing the depth of the chill. 

Second Experiment for Discovering Value of Hardening 
Materials.—In this series of tests, both chillers were 
pulled back at the same moment to create spaces adjacent 
to both bars, as at K, Fig. 4. The tests were to discover 
if any ter depth of chill or hardening was produced 
by packing one of the spaces quickly with the materials 
used in the first experiments while the other space was 
left open. The series showed the chill to be from yy in. 
to 4 in. deeper in several of the treated bars than in the 
non-treated bars. 

Tests for hardness, except for the cyanide, showed a 
gain of 6 to 10 per cent. by the scleroscope. One cyanide 
test with companion all-chilled bars averaged 68 for the 
treated and 70 for the non-treated : while with another 
set of companion which were not chilled the non- 
treated bar gave 58 and the treated bar 50 on an average. 
This softening action of the cyanide may have been due 
to the fact that the bars were not cooled in water after 
treatment, as is necessary when case-hardening steel with 
cyanide. A peculiar effect of the cyanide is to produce a 
denser and a finer crystallisation of the treated chilled 
face about 4 in. thick. 

Immersion Experiments.—For this series, open sand 
moulds of the plan shown in Fig. 1 were used, and by the 
aid of an assistant, two of the four bars were removed as 
soon as the crust solidification permitted. One of these 
bars was imme and moved around ina pan of mud, 
which in some tests had salt mixed with it, while the 
second bar was simultaneously submerged in a pail of 
water. These tests were duplicated by having the pan 
nearly filled with a high fire-test oil in place of the mud. 

Tests made by the second use of the open sand mould, 
Fig. 1, showed that the mud or oil cooling had little or 
no effect in chilling, on the average, while the water 
cooling was radical in its action. A’, B’, C’, and D’, Fig. 9, 
give a fair illustration of these tests. A’ is the chiller- 
cooled bar; B’ the all-sand one; C’ the mud-cooled bar, 
and D’ the one placed in water. Bars A’ and D’ were 
both left in their moulds to cool - 

The bar D’ displayed an inside chil] as seen by the 
white appearance at P’ and the grey corners and surface 
indicated by M’. The best sample of this effect, which 
was closely duplicated in several tests, is seen at EK’ in 
connection with the chiller-cooled companion bar F’, which 
latter was cast inst the face of the chiller K, Fig. 1, 
the same as bar A’ in Fig 9. The har F’ showed that a 
harder geade of iron was used than for A’. 


The writer’s experience in producing this inside chill 
mechanically, demonstrates it to be a sensitive process 
pectiing of numerous forms, yet all verifying its practi- 
cabulity. 

It is not improbable that castings, or sections of them, 
will eventually be produced in a regular manner for com- 
mercial use, having a grey or mottled exterior crust, while 
the adjoining or interior body of metal will be of a mottled, 


TABLE I.—Scleroscope Tests for Hardmess.* 


























Set Number of Tests 4 .-| Set 1./ Set 2.| Set 3. 
Average of air-cooled chilled bars —.. rs 56 65 61 
Average of natural-cooled chilled bars 48 58 . 
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chilled, or white iron. The writer can conceive of cast- 
ings in which this combination of hardness might prove 
useful, but as his ideas might be considered visionary, he 
refrains from ccantionient Uhtte. 

Hardening a Chilled Body when Hot by Impingement of 
Air against its Surpass—leniial attention was paid in 
this series of tests to the hardening effect of air applied 
directly to the hot chilled face of a bar. For tests of this 
character it is essential that the depth of chill in the 
comparative bars be of the same thickness. This condi- 
tion was obtained by admitting the air to the treated bar 
only after it was thought the inner metal had all solidified, 
so that it could not be held responsible for any variation 
of depth of chill in the treated bars. Only three speci- 
mens of this series were tested by the scleroscope, as given 
in Table I. ; but from filing and grinding tests made as a 
check on the results it is evident that a chill’s hardness 
can be very materially increased by applying air, &c., as 
herein described. 

Tests of the grey sides of the chilled bars for the second 
and third sets in Table I. gave 52 and 42 respectively, 
showing them to average 25.4 softer than the chilled sides 
which had received the air treatment. 

— t of Air Saturated with Water.—This series was 
conducted with a view to learning whether air saturated 
with water might be more effective than air alone in 
creating a chill, or in hardening. There was some diffi- 
culty at the start in obtaining satisfactory saturation, 
but this was finally secured by the use of a device which 
made it possible to vary the proportion of air or water 
as desired. 

The series was instructive in demonstrating that so 
far as the chilling was concerned there was little to be 
gained by the saturated air, or what was gained would 
be secured by the use of a ter volume of air alone, 
so that the water could be Seanad with. This is not, 
however, to belittle the effectiveness of saturated air as 
a hardening medium, for among the tests in which satu- 
rated air was strongly applied, one gave 70 for the treated 
bar, and 52 for the non-treated bar, a gain of 34.6 per 
cent. due to hardening. f 

Softening Effect of Annealing Chilled Iron.—Specimens 
of this series of tests were cast in the twin-chiller mould, 
as arranged in Fig. 8, without applying any air cooling to 
either chillers. This gave the same depth of chill in both 
bars. Several sets were cast and annealed, but only one 
set was tested by the scleroscope. Other sets showed by 
filing and grinding that ae closely with those 
tested by the scleroscope. The annealing was done as 
follows :—The were taken out of their mould 
together and one left in the open air, of about 70 deg. 
Fahr., while the other was laid on the bottom of a hot 
crucible furnace, the oil fire having been shut off, and left 
there about twelve hours. 

The chilled side of the unannealed bar tested at 68 and 
the grey side at 45. The chilled side of the annealed bar 
tested at 47 and the arey side at 35. This gave a difference 
for the chilled sides of 21 and for the grey sides of 10. 

Relative Efficiency of Warm and Cold Chillers.—In order 
to be assured of correctness in his researches, the 
author undertook to determine the efficiency of different 
metals, and of different thicknesses of metal, for chillers 
and the relative efficiency of warm and cold chillers. 

To determine the latter two chillers, both alike, were 
used, one of which was heated to various temperatures, 
from one bearable to the hand to one that would burn 
the flesh, while the other chiller was kept at the tempera- 
ture of the atmosphere. The first three sets of these 
tests were made on a day when the thermometer registered 
62 deg., and the second set of four tests when it was 
55 deg. The tests showed from ;, in. to ; in. greater 
depth of chill in the bars having the cold chiller than 
those having the heated ones. Having recentl the 
claim that a warm chiller would chill deeper t a cold 
one, it was thought necessary to learn whether such was a 
fact, as it is unreasonable to expect such a result. 

iency of Different T’'hicknesses for Chillers.—To deter- 
mine the effect of different thicknesses for chillers, tests 
were made by the writer at the Cleveland branch of the 
National Car-Wheel Company, as well as at the foundry 
of the West Steel-Casting Company. For this series 
open sand-moulds were used, as seen in Fig. 11. The 
chillers, as shown, were respectively j in., f in., ? in., 
lin., 2in., and 3 in. thick ; and all 2in. wide by 9 in. 


deep. 

The test specimens cast against these chillers in the 
wheel foundry were 1g in. by 24 in. and 8 in. long, and 
at the steel foundry, use of having a less chilling 
metal, they were of the size shown in Fig. 5. The top 
row of fracture views, Nos. 1 to 6, Fig. 10, is a fair 
representation of results obtained. The thickness of chi!l 





* The writer is under obligations to the kindness of 
Mr. Walter D. Sayle, president of the Cleveland Punch 
and Shear Works, Cleveland, O., for the scleroscope tests 
i given herein. 








in the samples shown in Fig. 10 is approximately as 
marked. A study of these samples demonstrates that the 
efficiency of chillers in general use is far from being in 
accord with their thickness. The 3-in. chiller, for example, 
egg but yy in. more depth of chili than the 1-in. 
chiller. 

Aside from their value in other ways, these tests sug- 
gest the advisability of makers of chilled rolls, car-wheels, 
&c., trying steel metal-chillers in place of the much heavier 
cast-iron ones. Steel chillers need be made only of the 
thickness required for efficiency in cooling, and would 
still be strong e' h to resist the contraction and expan- 
sion strains to which chillers are subjected. There is a 
liability of difficulty being encountered in using steel- 
chillers on account of the steel em gg Spee more than 
cast iron through repeated heating. By using ribs, or 

iving a special form to steel-chillers, this objection may 

greatly reduced, if not wholly overcome. 

Efficiency of Different Metals for Chillers.—It was im- 
portant, at least to the writer, to know whether any 
difference existed in the efficiency of chillers of grey, 
white, or all-chilled cast iron or of steel or wrought iron. 
Tests were made with these different metals at both 
foundries. Two sets of chillers were used, one 2 in. 
square and the other 1 in. by 2 in., all close to 9 in. long. 
Aside from grinding one face of these chillers to remove 
the scale and make them smooth, as with all other chillers 
used in the -— of this paper, they were —— 
or ground at their lower ends if needed, to make them 
all of the same a? The plan of the open sand-mould 
used is shown in Fig. 12. The test-bar patterns were of 
the same size as sal for the tests of Fig. 11, about four 
sets being cast from each size of pattern. While slight 
differences in the thicknesses of the chills, resulting from 
chillers of the different materials, seemed to indicate that 
one or another of the materials produced the deepest chill, 
there was so little practical difference in the results, 
taking an average of all the tests, that none of the 
chillers could be rated as being decidedly better than the 
others. 

Value of Cooling Chillers.—The chief information 
sought in this series of tests was whether, when a casti! 
contracts away from a chiller, the depth of chill is 
increased by cooling the chiller, and at what point the 
cooling ceases to have this effect. The chillers for these 
tests were arranged so as to have the orifices 1 to 8, 
Fig. 7, turned away from the face of the mould, as in 
Fig. 8. This gave a solid surface to the body of the 
chiller fronting the mould, and prevented the air used to 
cool the chiller from impinging on the hot face of the 
bar. For the first tests, intervention plates S were used 
for fronting each chiller, after the ideas displayed in 
Fig.7. As soon as solidification of the metal at the face 
of these plates would permit, they were pulled out 
simultaneously to create a space between the bars and 


their chillers, as seen by the pening of K, Fig. 4. The 
plates S removed, air of about lb. pressure was 
admitted to one of the pipes, as at W, Fig. 7, which 


passed down the bore of its chiller to find exit at X, and 
at the orifices 1 to 8 to the exterior of the chiller; from 
whence it passed upward and escaped to the external 
eee from around the opening Y in the plan view 
of Fig. 8. 

In the use of chillers for car-wheels, rolls, etc., the con- 
traction of the casting and expansion of the chiller leave 
as between the two, and these tests were therefore 
well adapted to demonstrate whether internally or ex- 
ternally cooled chillers used for this class of casti 
would _— a deeper chill than those not cooled. 
Half-a-dozen tests were made without finding any prac- 
tical difference in the depth or character of the chill pro- 
duced by the air-cooled chiller bars and that of their 
companions which were not cooled. 

a tests, fully six more were made with 
the plates S omitted on both sides, so as to have the 
bars cast directly against the face of their chillers, as dis- 
played in Fig. 8. Here both bars remained in close con- 
tact with their chillers until cooled to a dark colour. In 
casting these bars air of about 50 lb. pressure was admit 
to one side only, passing down the pipe W and escapi 
at the lower exits seen at X, and thence passing upwa 
to the external atmosphere through the space I. This 
method proved practically no more effective in increasing 
the depth of the chill than that just described, and appears 
to confirm the tests illustrated in Fig. 11, demonstrating 
that there is a limit to which the thickness of a chiller 
affects its efficiency. They forcibly illustrate the fact 
that it would be unreasonable to expect any benefit from 
a heat-absorbing medium passing rapidly through the 
internal body of a chiller or over its outer external sur- 
- when a space existed between the casting and its 
chiller. 

Chilling Produced by Sand-Faced Moulds.—It was 
desired to ascertain whether a chill could be created by 
air under pressure when prevented by a sand coating 
from potting directly at the hot surface of a casting. To 
test this the method illustrated in Figs. 7, 13, and 14 were 
used, the two last of which were experimented with at 
both foundries. 

In using the mould shown in Fig. 7 an intervention 
core was employed, as seen on the left side. This core 
was about } in. thick and well wired, so that the bead 
pressure of the molten metal could not break it, when 
the plates R and S were pulled out together after pouring 
the mould. The first test of this series demonstrated the 
porosity of a sand-mould’s surface. Although this was a 
very hard core, the 50-lb. air ure used carried. the 
air through it, and would have blown all the metal out of 
its mould had not the valve been closed. The companion 
bar withstood the air pressure for the reason that the 
plate S had formed a chilled crust on the face of the 
metal in the mould befere its removal. Further tests 
with these cores under different air pressures showed 
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that the cores prevented any chilling action, while, on the 
other hand, the air was very effective on the opposite side. 

The difficulty with this core method lies in the fact 
that air under sufficient pressure to penetrate the core 
and carry off heat in time to create an internal chill will 
pass clear through the molten metal instead of forming a 
crust and chilling it. This led to the designing of the 
method seen in Figs. 13 and 14. By a study of the sand- 
coated pipe P’ it can be seen that any pressure up to 
200 Ib. and over can be employed without causing the air 
to impinge against the molten metal, while at the same 
time it can be more effective than the core itself in con- 
veying heat to its outer surface and then to the atmo- 
sphere. The sand coating used on this pipe was but 
4 in, thick and thoroughly dried. To carry off the gases 
from the sand the iron pipe was closely perforated with 
fo-in. holes as at Q’. 

Air under 60 lb. pressure entered at R’ to the chamber S’ 
and up through the holes T’ surrounding the pipe P’. 
The air in the chamber U’ was free to absorb heat from 
the pipe P’ and to carry it rapidly to the atmosphere. 
The moulds were poured without any cope or covering, 
care being taken to fill them only within 4 in. or so from 
their tops. In about 10 seconds after pouring the mould 
the air was admitted and kept in action until all the 
metal was thought to have solidified. A fair illustration 
of results is seen at M’, Fig. 10. An all-sand-moulded, 
non-treated companion bar was always cast from the 
same ladle that poured the treated bur. A sample of 
this is seen at N’ on the right of M’. 

There is little doubt but that the pipe P’ acted as a 
chilling agent without the use of air, as there was only 
4 in. thickness of sand between it and the face of the 
casting. In fact, a test made without the air showed 
that the pipe aided the chilling, since it gave a density 
to the crust of the casting. Again, it is to be kept in 
mind that as the diameter of the casting was only 2} in., 
its contraction would not be sufficient to create a visible 
space between its outer body and the face of the mould, 
as is generally created in casting chilled rolls, car- 
wheels, &c. 

In the all-sand mould (Fig. 14), which was also dried, 


tions of castings may be cooled to These tests were made for the purpose of ascertaining the 
cracks and shrink-holes. heat conductivity of moulds, composed of a sand hody, 

Effect of a Joint, or Space, on Transmission of Heat.—It | and again of iron, as in chillers, instead of having a heat- 
is evident that in constructing chillers to be cooled by | absorbing medium impinge directly against the hob 
air, &c., sufficient consideration has not been given to the | surface of a casting with exits for the rapid escape of the 


prevent contraction | 








the air passed up through the holes T’, which were } in. 


Fig4 MOULD FOR MAKING CHILLED TWIN SPECIMENS FOR FRACTURE TESTS. 


uestion of transmission of heat. An excellent article by medium to the atmosphere. 
‘arl Hering on “‘The Flow of Heat through Furnace 


Walls”* might be read with advantage in connection with | structing a dry-sand core 14 in. square by 
this paper. Its author offers, among other features, the | with a 3-in. port-hole lengthwise through 
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INTERVENTION PLATE SYSTEM FOR AIR COOLING & 
CHILLING OF MOLTEN METAL. 
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in diameter, and about the same distance apart, all 
around the circumference, as seen by the plan view. The 
air escaped freely around the top at V’. The holes T’ 
had but about ,'; in. thickness of sand between their inner 
exterior and the face of the mould. Castings produced 
by this method showed a dense »xterior or crust of from 
4 in. to in. thick, and in some instances were slightly 
mottled. Only in one case was there any display of chill, 
and this was of an irregular character 4 in. to} in. thick, 
created inside of a grey crust about jin. thick. In reality 
this was an example of inside chill, one of the factors 
sought in these experiments being to learn if by such 
methods it could be produced at will, and if it was con- 
trollable. 

It was intended also to form holes as at V’ with very 
thin pipes drilled closely full of ,;-in. holes, and if a 
steady pressure of 100 Ib. to 150 Ib. of air could bave been 
secured, further efforts to learn the practicability of 
obtaining an inside chill with such or similar methods 
would have been tried. 

Study of the principle embodied in Figs. 7, 13, and 14 
will suggest ideas and ways and means by which es 
of soft iron, aside from chilling iron, can be made more 
dense or crust-hardencd ; also by which castings or sec- 
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illustration seen in Fig. 15, with the followin 
‘*Moreover, the writer noticed recently 


was so great that it was easily noticeable to the touch. 
This was, no doubt, due to the joint which separated the 
one from the inside of the furnace.” 

The principle illustrated in Fig. 15 is similar to that 


the castings. It all emphasises the utility of filling such 
a space as K with a heat-absorbing medium that can 
moved swiftly from an inlet to an outlet to carry off heat 
for cooling, hardening, or chilling purposes. ‘ 

lt is believed that a study of the conditions will show 
that a rapid passage of air or other heat-absorbing media 
through a space as at K, Fig. 4, or on the surface of a 
casting, is very efficient ng a 
conveying heat quickly both from the face and adjoining 
body of a hot casting. ; 

Tests on Heat Conductivity of Sand, Iron, and Air.— 


OE ees and Chemical Engineering, 





involved wh h spaces exist as at K, Fig. 4, which | as with air impingip 
goently cota he. pf ee nl by the chiller of heat from castings, only one end of the flask for twin moulds was 





for the purpose of extracting and | 





g comments :— | This core had part of the outer face of one end cut away 
in an electric | to provide an exit for the air forced through the interior 
furnace that the temperature of the brick at a in the /of the core. When placed in position the core ap 
sketch was considerably cooler than at } ; the difference | practically like the chiller seen on the right of Fig. 8. 


The tests for iron conductivity were made by having a 
chiller with solid face and other conditions of its position 
as seen on the right of Fig. 8. 

In conducting these tests for the sand and iron, as well 
against the surface of the hot 


used. The mould L was formed with the same pattern, 


be | Fig. 5, as used for making all other bars. The moulds 


were poured by a direct flow of the metal from the lip of 


| the ladle. The top of the bars having been covered with 
|sand and a plate to confine their heat, so that the 
| thermometer used would read correctly, ; 
| started down the interior of the core or chiller, and 


the air-flow was 


found an escape at the opening X and up the sides I to 
oe top around Y, thence to the atmosphere, as in 


» & 
Fo obtain the temperature of the escaping air, the bulb 
of a thermometer capable of registering 500 deg. was held 


September, yan above and resting on the surrounding sides of 


eopen space at Y. An assistant recurded the time 
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air at the 


and the varying temperatures of the escapin 
minute, as 


first 15 and 30 seconds, and afterwards eac 
seen by lines 5 and 6of Table II., page 32. 
10 minutes the bulb of the thermometer was held at one 
end of the inlet pipe after it was disconnected in order 
to obtain the record of line 4. At the end of 2 minutes, 
and after the plate and sand had been removed from the 
top of the bar, the bulb of the thermometer was placed so 


At the end of | o' 


pressors is 134 deg. and 124 deg., asin line 4, is due to the 
eg pete of the core and chiller at the start being that 
f the atmosphere, as seen in line 2. Yor these reasons, 
the ingoing air is for a few moments reduced in tem- 
perature. 
A study of Table II. shows the sand to be the least 
effective as a conductor of heat, while the iron is not very 
much better when compared to the conductive power of 
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orifices 1 to 8 in the bore of the chiller. The fast darken- 
ing of the edge of the face of the treated bar, com- 
pared with that of the companion bar which was cooling 
naturally, gave good reason to expect considerable differ- 
ence in the depth of chill and in the density or hardness 
of the chilled face of the two bars. 

he intervention-plates S were 2 in. wide by 4 in. 
thick. A slight coating of oil was given the faces of 


Fig.11. TESTING EFFICIENCY OF DIFFERENT 
. THICKNESSES OF CHILLERS. 
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Fig.12. TESTING EFFICIENCY OF DIFFERENT 
METALS FOR CHILLERS. 
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Fie. 10. Sampies or Test-Bars. 
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Fg.16. SPECIMEN BAR CAST IN OPEN SAND& AFTERWARDS 
FREED OF SAND & SURROUNDED BY WATER. 












































that its frame end rested on the middle of the top end of 
the bar for 3 minutes, that the natural radiation of heat 
from the bar, seen in the last line of Table II., might be 
recorded. 

The variations in pressures and temperatures seen in 
lines 3 and 4 are due to changes in the speed of the com- 
pressors, and to the amount of air being taken from the 
tank for other purposes. The seeming inconsistency of 
the temperature dropping at the start to only 80 deg. and 
94 deg., while that which came from the tank of the com- 





ITANIUM. 
Fig.7] MOULD FOR CASTING Fig.18. MOULD WITH SPACE 
A CHILLED PLATE. FOR MOLTEN PLATE. 

















air applied directly to the surface of the hot bar, as re- 
pond in the last column, line 17, where it is seen that 
from the moment the air impinged upon the surface of 
the hot bars its temperature rose, and in less than 
30 seconds after the mould was poured reached 200 deg. 

Further Experiments upon Direct Application of Heat- 
Absorbing Media.—The following experiments were 
largely responsible for patents granted May, 1912, and 
pending, on direct-cooling and treatment processes by 

ressure or suction for chilling, hardening, and relieving 
internal strains in castings, &c. These are to be utilised 
wherever a space can be formed adjacent to a casting, 
either artificially or by the natural expansion of the 
chiller and contraction of the casting, also when the hot 
surface of a casting is freely exposed to the atmosphere or 
not surrounded by its chiller. 

Two twin moulds were used for the experiments, each 
having intervention-plates placed as at 8, Fig. 7. After 
the two moulds were poured from the same pouring- 
basin, and a crust was formed on the face of the bars, the 
two plates were quickly and simultaneously removed from 
the mould, forming spaces as at K, Fig. 4. For the first 
experiments air of 20 Ib. to 30 Ib. pressure was admitted 
to one of the pi W, Fig. 7, and conveyed directly to 
the space created by the removal of the plates 8 through 
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ILLUSTRATING RETARDATION OF 
FLOW OF HEAT CAUSED BY JOINTS. 
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Fig. 19. CHILLED PLATE WITH HEATING BLOCK 
ATTACHED & SEPARATED CASTING. 
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these plates next the bars, to prevent their uniting with 
the metal, and to permit their being drawn out of the 
mould quickly at the right moment. 

Experiments with Cooled Air.— Experiments were 
further made with air cooled by passing through a pipe 
coil surrounded by a mixture of two parts of pm hed ice 
and one part of salt. The temperature was reduced 
thereby from 85 deg. to 45 deg., but no greater chilling 
effect was discove’ in the six tests conducted on this 
plan than in the first series with the air as it came from 
the tanks. This is as would be expected, since the reduc- 
tion of the temperature of the air by 40 deg. is so small 
in amount compared with the temperature of 2000 deg., 
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which, it may be assumed, the surface of the molten bar 
would have. An increase in the pressure or volume of 
the air would easily discount all that could be accom- 
plished by lowering the temperature of the air to 40 deg., 
as noted. 
Tas_e I1.—Temperature Tests made of Three Casts, 
October 23, 1911. 


Body cooled with air .| Sand Core Chiller Face of Bar 








Temperature of atmosphere 
deg. Fahr. | 52 | ~séB 52 
3. Pressure of air use Ib. | 55 | 50 50 
4. Temperature of tank air | 
deg. Fahr.| 134 124 130 
5. Temperature escaping air } 
at 1b sec. .. “ as 80 94 
6. Ternperature escaping air | | 
at 308ec. .. deg. Fahr.| 100 112 200 
7. Temperature escaping air 
at 60 sec. .. deg. Fahr.) 116 142 290 
8. Temperature escaping air 
at2min. .. deg. Fabr.| 120 162 | 310 
9. Temperature ——! air} } 
at3min. .. deg. Fahr. | 126 182 | 290 
10, Temperature escaping air) | 
at4min. .. deg. Fahr. 130 182 | 270 
11, Temperature escaping air } 
at5min. .. deg. Fahr.| 134 | 178 | 264 
12, perature ping air | 
at6min. .. deg. Fahr.| 136 176 | 252 
13. Temperature escaping air | 
at7min. .. deg. Fahr.| 138 172 | 286 
14. Temperature escaping air| | 
at 8min... deg. Fahr. 140 170 2z2 
15. Temperature escaping air 
at9min. .. deg. Fahr.| 140 166 | 200 
16. Temperature escaping air| | 
at 10min... deg. Fahr.| 138 162 | 192 
17. Heat radiated from the! 
bars 15 min. after they) } 
were poured, deg. Fahr. 208 | 172 70 


Superiority of Air over Metal Chillers.—Tests were also 
conducted with air at higher pressures. At 50 lb. pres- 
sure a chill was created for a depth of 14 in. in the air- 
cooled bar, whereas the naturally-cooled bar had a depth 
of chill of only 7, in., as seen respectively at K’ and L’ in 
the bars G’ and H’, Fig. 9. The grey y of both of 
these bars displayed a fine texture bordering on a mottled 
state. This test removed every possible doubt of the 
efficiency of air-cooling for chilling. HaJf-a-dozen or 
more of these tests were made before taking up othera, 
and they all verified the results of the first tests. 

Later on tests of the same character were conducted by 
having titanium and vanadium inthe metal. Two sets of 
these samples are shown at W’ and X’, and again at 
Y’and Z’, Fig. 10. Here, as in G’ and H’, Fig. 9, the 
air was by far the must effective in chilling. The air- 
treated bars showed about { in. depth of chill, whereas 
their companions had but about 4 in. chill. 

In line with these tests a series was made to determine 
whether air chilling was more effective than chilling by 
means of a solid chiller held in close contact with its bars. 
Samples of bars contrasting these two methods are seen 
at I’ and J’, Fig. 9, the air-cooled bar at J’ having ? in. 
chill, while the other at I’, produced by the close-contact 
chiller bar, bas ;; in. chill. 

Chilling of iron must be queuienes prior to the 
formation of graphite, and with like irons the quicker 
and more penetrating the cooling action, the deeper and 
barder the chill. The direct application of a heat-absorb- 
ing medium to the surface cf a hot casting, as soon as 
contact with its chiller is broken, or a crust is formed, 
provides means at a critical moment which cannot but be 
of material benefit in increasing the utility of cooling, 
densifying, or chilling and hardening of chillable and 
other grades of cast iron. It also provides means for 
securing a softer or lower chilling, and using a stronger 
iron in car-wheels, &c., obtaining at the same time the 
desired depth of chill. 

Practicability of Continuing Chilling after the Metal 
Solidifies.—It has always been thought that in chilli 
iron the action the moment the molten me 
solidified. The writer’s late experiments show that such 
is not the case, but that with chillable iron there exists a 
period of 20 to 30 seconds or more after the formation of 
a crust before any graphite is separated out when iron 
can be chilled. This was demonstrated as follows :—At 
A, Fig. 16, is shown a casting poured in open sand, while 
at B it has been freed of its sand, this being done about 
24 minutee after the casting was poured. Space C wasthen 
immediately filled with cold water, kept running until 
the casting was cold. 

Upon breaking the specimen it was found, if of a high- 
chilling iron, to be a homogeneous body of all-chilled or 
white iron with a discoloured or reddish centre. But if, 
instead of surrounding the imen with water at the 
expiration of 2} minutes, there were allowed to lapse 
3 to 34 minutes before doing so, the crust exhibited 
graphitic formation, while the interior body was found 
to exist in a mottled or all-white state, showing the inside 
.chill to have been created. 

Two New Principles in Chilling.—These tests indicate 
the existence of two laws positive in their action, as 
follows :—First, cooling or chilling is effective in creating 
or continuing a chi!l in a casting for a period of 20 to 
30 seconds after its molten metal has solidified. This 
permits a continuation of chilling with castings like rolls 
and car-wheels, which break contact with their chillers 
immediately after the formation of their chilled crust. 


Second, phitisation having once taken in the 
crust or Ge of a hot casting, no sudden cooling can 
restore the carbon to its original combined form, pom only 


by remelting can it be so transformed as to have a chilled 


or white iron structure. 
’ ies Encountered in Creating an Internal Chill. 
—With chillable irons any founder can produce a casting 








having an outside chill with a grey interior ; but to pro- 
duce one having a grey exterior and inside chill, or white 
body, is another ition. 

ention has already been made of the sensitive nature 
of such a production. The variable conditions that must 
be considered and controlled to an exactness in order to 
create a perfect inside chill are as follow :—(a) Tempera- 
ture of the pouring metal; (b) ‘‘temper” of the sand ; 
(c) atmospheric conditions; (d) nature of the iron; 
(e) size of the specimen; (f) temperature of the water ; 
(g) whether the specimen remains stationary in its mould 
to be cooled or is removed or moved about in a body of 
water. 

When it is stated that, for an example, with the size of 
specimen seen in Fig. 1, there are only some 5 to 10 
seconds during one minute when the perfect inside chill 
can be created, all students of this problem will realise 
that at present it is a hit-and-miss process. The writer 
has deemed it necessary to give all the above facts, so 
that anyone undertaking to produce an inside or internal 
chill will not be led to affirm it an impractical achieve- 
ment. It will be well to state that the writer is of the 
opinion that when one can obtain a medium chilling iron 
in place of the extremes, such will be best for creating an 
internal chill. 

Internal Chilling Tests with High Silicon and Soft Casting 
Mixtwres.—Tests made by the writer, assisted by Mr. 
W. J. Strangward, superintendent, at the Forest City 
Foundry and Manufacturing Company, Cleveland, Ohio, 
showed that the high silicon in their hght-work mixtures 
caused graphitisation to take place almost immediately, 
if not at the moment of solidification, as the specimens 
exhibited no white or even mottled internal structure in 
any of the tests. 

Other tests made at the Madison Foundry Company of 
Cleveland, upon supposed non-chilling mixtures wi 
silicon around 2.0 andsulphur under 0.08 showed that these 
teeny of silicon and sulphur marked the division 

tween chilling and non-chilling irons of the usual good 
working grade of foundry mixtures. The tests showed 
that if internal chilling could be produced with mixtures 
having from 2.0 to around 3.0 per cent. silicon, there was 
a possibility that something was wrong with the physical 
or the chemical properties of the mixtures. 

A feature of these tests with soft irons was that they 
showed a swelling in place of a shrinkage in their taps ; 
also a greater fluidity of metal, or len of time before 
solidification took place. Although these bars were but 
about 14 in. in diameter, they remained in a liquid state 
about as long as specimens 2} in. in diameter cast of the 
chillable car-wheel metal. 

Standards for Internal Chilling Tests of Hard and Soft 
Grades of Iron.—Founders and engineers interested in 
castings for machining, &c., might often well utilise 
internal chilling tests to an advantage as a means of 
determining whether there is anything in the chemical 
or physical properties of mixtures likely to cause chilled 
edges, hard spots, &c., instead of waiting for this to be 
found out in the machine-shop. 

The writer would suggest, as a standard for such tests, 
bars 14 in. in diameter and 6 in. to 8 in. long for mixtures 
ranging from 1.25 to 3.5 per cent. silicon, and bars 2.4 in. 
in diameter and of desler length for mixtures having 
from 0.5 to 1.25 per cent. silicon. 

In making internal chilling tests care must be exercised 
not to immereze a specimen in water until a self-supportin 
crust has been formed, or an explosion of liquid meta 
may occur. The use of a fair amount of intelligence and 
caution will guard against such dangers. 

Internal Graphitisation of a Chilled Crust. — Being 
desirous of knowing whether, after the greatest depth of 
a chill is created, it is ible for the intense heat of an 
internal body of semi-molten or solid metal to decrease 
the depth of a chill by graphitisation or *‘ drawing the 
chill,” the writer conducted the following experiments : 
An open sand-mould having a cbiller block F was used, 
as seen in Fig. 17. The open sand-mould was formed by 
plate patterns §in. and jin. respectively, both being 
about 5in. deep and 16 in. long. After the plates were 
= and solidified, a space was dug out for about 

f their length, as seen at H, Fig. 18. This space was 
filled with molten metal, left in close contact with the 
chilled plates until cooled to a dark colour. The molten 
metal was of regular car-wheel mixture, and the tests 
were conducted at the National Car-Wheel Company’s 
plant, Cleveland, Ohio. 

Tests were made with the plates at different tempera- 
tures from that at which the molten metal would fuse the 
face of the plate, down to temperatures at which the 
plates were of a dark colour. Upon removing these plates 
and body-blocks of metal from the moulds, the chilled 
plates would be separated from the blocks of metal and 
broken at about the points J and K, Fig. 19, to ‘e.- 
any contrast that might exist due to the treatment. y 
in one case was the plate inseparable, and in this instaace 
the plate and block were broken by a heavy drop-block. 

In all of these experiments a drawing of the chill in 
depth was displayed by reason of the hot molten metal 
causing a graphitisation of the chilled face abutting it. 
The experiments made with the hottest plates showed 
the greatest effect, and such as to produce about a 25 per 
cent. graphitisation of the chilled plates’ face that abutted 
the hot meta]. This effect was exhibited by a fairly uniform 
decrease of the graphitisation down to the coldest plates, 
which showed but a slight effect of the treatment. 








Tuer Royat Dockyarps.—The King has been pleased 
to aoperee of the following appointments:— Rear- Admiral 
Charles E. Anson, M. V.O., to be Admiral Superintendent 
of Chatham Dockyard in succession to Rear-Admiral 
Ommanney ; and Rear-Admiral Sackville H. Carden to 
be Admiral yo ee of Malta Dockyard in succes- 
sion to Vice-Admiral Simons. 





FOREIGN ENGINEERING PROJECTS. 


We give below notes of a few foreign engineering projects 
and contracts, further information concerning which can 
be obtained from the Commercial Intelligence Branch, 
Board of Trade, 73, Basinghall-street, London, E.C. :— 

Netherlands: The Nederlandsche Staatscowrant pub- 
lishes the text of a contract between the Netherlands 
Legislative authorities and the Spoorweg-Maatschappij 
De Zuider Kogge, domiciled at Hoorn, under the terms 
of which the latter e: to construct and work a rail- 
way from Hoorn to Bovenkarspel-Grootebroek via Ven- 
huizen. The concessionary company will receive various 
provincial and communal subsidies.—The Nieuwe Rotter- 
damsche Courant announces that the Ministerié van 
Waterstaat have under consideration applications for the 
construction of various railways as follows:—(1) From 
Maastricht to Vaals and from Gulpen to Wijlré-Gulpen 
Station ; (2) from Assen to Coevorden via Schoonoord ; 
and (3) from Sneek to Bolsward. 

Austria-Hungary: The Oe6esterreichischer Zentral- 
Anzeiger, Vienna, notifies that a syndicate bas applied 
for permission to form a company entitled the Aktien- 
gesellschaft neuer ésterr Fesfabriken in Horazdiowitz, for 
the purpose of erecting a mill for the manufacture of 
Turkish fezzes. Subscriptions have m invited for 
shares aggregating 1,000,000 kr. (about 41,700/.). The 
same Anzeiger states that the municipal authorities of 
Prague have earmarked a sum of 600,000 kr. (25,000/.) 
for the — of carrying out various tramway exten- 
sions in ue. 

Brazil: The Diario Oficial publishes a decree (No. 9597) 
approving the plans for the construction of a section, 
70 miles in length, of the Bahia system of railways—viz., 
from Villa Nova to Jacobina. The cost of the work is 


th | estimated at 6,511,000 milreis (about 434,000. ). 





_ More Coat In THE Mipianps.—The Longwith col- 
liery district is rapidly extending eastward, the latest 
development being Welbeck colliery, which is situated 

miles from Langwith and 14 miles from Cuckney and 

arsop. Sinking operations are proceeding at a rapid 
rate in both shafts at the new Askern colliery. A depth 
of about 400 yards has mn reached in one shaft ; and, if 
nothing unforeseen happens, it is anticipated that coal 
will be reached by Christmas. The colliery company is 
erecting a model village near Sutton-road, where a hill 
has been removed to make the embankment for a railwa 
from the pit to the Lancashire and Yorkshire system. ‘x 
longer line is projected to link up the pit with the North- 
Eastern Railway. 





Tuer Surz Canat.—The maintenance of the maritime 
canal and the Port Said channel was ensured last year by 
the extraction of 170,200 cub. m. of dry soil and 4,525,800 
cub. m. of dredging. The latter total was made up as 
follows :—2,904,900 cub. m. for Port Said and ‘1,620,900 
cub. m. for the maritime canal. The total of 4,525,800 
cub. m. exhibited an increase of 840,800 cub. m. as com- 
pared with 1910, divided about equally between Port Said 
and the maritime canal. The increase in Port Said 
dredging was entirely in the roadstead. Two new 
Volkers and Bos dredgers have been added to the plant 
in use, and at the close of last year the canal was con- 
sidered to be in excellent condition. Storms early this 
year brought silt into the canal, but it has been ible 
to admit vessels of the maximum draught of 38 ft. 
From April last year there has been a passage 33 ft. 4 in. 
deep and 533 ft. 4in. wide. The west jetty of Port Said 
is to be extended to a length of 8333 ft. The work has 
been commenced by MM. Almagia, whose tender has 
been accepted. A powerful dredger of the same type as 
the Péluse has been ordered for Port Said. 





ELEVATED ConcrETE TaNnk.—A _ reinforced-concrete 
elevated tank, having a capacity of 100,000 gallons, has 
recently been erected at Chicago, for supplying water at 
a pressure of 50 Ib. per sq. in. on 4 mains of the 
—, system of the car shops of the Chicago 

ty Railroad Company. The shell of the tank is 
cylindrical and is 8 in. thick, though the engineers 
consider that 6 in. would have been perfectly safe. It is 
30 ft. in diameter inside, and 20 ft. deep from the 
springing point of the arched roof to the point where the 

ope of the bottom begins. At the top a heavier section 
is used to take the thrust of the domed roof, and the 
shell is reinforced in the usual manner. The bottom is 
made up of two domes curved in opposite directions—.¢., 
the central part of the bottom (19 ft. in diameter) is 
curved upwards towards the inside of the tank, while 
the outer ring of the bottom is made cone shaped, 
the cone baving sides at an — of 45 deg., and 
tapering downwards, and is 8 in. thick. The outer ring 
of the bottom and the centre part meet on the top of a 
circular reinforced-concrete girder about 30 in. dee 
and 24 in. wide, which is carried on four reinfo 
columns, each 30 in. square, which are spread out at 
the base. The total height from the ground level to 
the top of the tank is 95 ft. The force of the wind was 
assumed to be 50 lb. per sq. ft. The direct compres- 
sion from the wind at the base of each of the columns 
receiving it is 28,000 lb., and the greatest load on one 
column is 409,000 Ib. The foundations for the columns 
were carried down to hard blue clay, the load per square 
foot allowed for being 2.9 tons. No measurable settle- 
ment was detected after the tank was filled with water. 
There is no diagonal bracing between the columns, 
but the latter are stiffened with reinforced horizontal 
members, two of these being used in the height of each 
column. The concrete for all parts of the work except 
the foundation was a 1: 1 : 2 mixture of cement, to lo 
sand, and lin. gravel. We are indebted for the above 
particulars to the Engineering Record. 
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INDUSTRIAL NOTES. 


Tue dockers’ strike still ore on and the suffering 
in the East End increases. The number of men at 
work, however, continues to grow, and more ships are 
being handled. It is said that the number of men at 
work would be considerably larger than it is were it not 
for the ‘‘ peaceful persuasion” which prevents many 
willing men from going to work. It is a pitiful 
travesty on our much-vaunted freedom that the brutal 
practice of picketing, as it is now carried out, is 
allowed by the authorities to continue; but if the 
lessons of the past few weeks are taken properly to 
heart, the fruit borne of all the trouble may be very 
good, and the unjust and tyrannous Trades Disputes 
Act be done away with, or so modified that such 
practices as have lately been witnessed in the East 
End may become impossible. 

On Monday evening last the House of Commons 
was again the centre of interest in connection with 
this pitiful strike, and Mr. O’Grady brought forward 
a resolution asserting that Parliament should inter- 
vene and compel the masters to meet the leaders 
of the men on strike. The matter, however, fell 
flat, the Prime Minister declining to vote on the 
subject. Indeed, it is difficult to see what else he 
could do, knowing, as he must, the futility of any 
attempts now to Brin about such a meeting ; and 
even peeing it could be yee about, the cer- 
tainty that it would effect no g end must be quite 
clear to him. The employers have grown tired 
of meeting the men and of making agreements with 
them, which the men almost immediately break, and 
any further meetings at present must only be waste of 
time. The men entered light-heartedly into this 
strike, regardless of honour, and now when they are 
being beaten they want someone to help them, and 
look, as usual, to the Government. The Government 
has declined to interfere in the way they ask, and so 
the matter now stands. 


At the end of last week the steps which the Port of 
London Authority propose taking in order to break 
down the watermen’s and lightermen’s monopoly were 
made known, and the following by-laws were adopted 
at a meeting of the Authority for publication as re- 
quired by statute preparatory to submission to the 
Board of Trade:—(1) Any person shall be deemed 
qualified for a lighterman’s or for a waterman’s licence 
or certificate who has for a period of at least two years 
been engaged in working on a craft or boat in the Port 
of London as defined by the Port of London Act, 1908, 
anything contained in sections 56 and 57 of the Water- 
men’s and Lightermen’s Amendment Act, 1859, or in 
the by-laws of the Company of Watermen and Lighter- 
men of the River Thames made thereunder, or in 
Part VI. of the Thames Conservancy Act, 1894, to the 
contrary notwithstanding. (2) These by-laws a be 
cited as ‘‘ The Port of London (Licensing of Lighter- 
men and Watermen) By-laws, 1912,” and shall come 
into operation the day after the same are confirmed 
by the Board of Trade. 





The thirteenth annual report of the General Federa- 
tion of Trade Unions has recently appeared and con- 
tains particulars of the condition of the federation 
financially and otherwise up to the end of March, 
1912. It is not pleasant reading, for it is a record of 
continual industrial disputes and heavy expenditure 
entailed thereby, which is perhaps best summarised 
in the actual words of the report. ‘‘ The financial 
year ending March 31, 1912, has seen no diminution 
in that industrial unrest which burst into definite and 
articulate expression in 1907-8. The five years just 
passed have been strenuous and full of anxiety for the 
General Federation of Trade Unions, which during 
this period has dealt with 2957 disputes, each in- 
volving varying numbers, but averaging about 
154 persons per dispute. To those who have been 
involved the federation has during the five years 
paid in actual benefit the sum of 299,371/. 6s. 1d. The 
contrast between the last five years and the first eight 
years is instructive, for during the earlier and wee 
period the sum spent on benefit was only 59,815/. 9s. 11d. 
It is certain that, during the five years of stress, the 
common fund has saved more than one union from 
catastrophe.” After pointing out that those people 
who expected that the remuneration of workmen 
current during the latter part of the last century would 
continue to give satisfaction to the workpeople have 
been mistaken, and that those who may com hoped 
that force would be used to repress perfectly legitimate 
aspirations have also been on, it goes on to 
say: ‘* Hopes of immediate peace are illusory. There 
can be no apart from radical changes in the 
social system, and whatever change takes place on an 
evolutionary or a revolutionary basis, the necessary 
social adjustments must take place. During this tran- 
sitory period the General Federation, if it is to con- 
tinue its undoubted usefulness, should be placed upon 
@ better financial basis, and the societies affiliated 
should learn to look upon the common fund as a re- 
serve for emergencies rather than as a current account 





to be drawn upon daily under circumstances well 
within the control of the societies themselves.” 

There has during the year been a record created so 
far as contributions and entrance fees are concerned, 
and had all dues been paid by affiliated unions the 
total income would have been 50,000/. Double con- 
tributions were mainly responsible for the increase, 
though greatly increased membership accounted for a 
fair proportion. On investments there was a loss in 
comparison with last year of 1099/. 1s. 8d., while com- 
pared with 1908 the loss was 4186/. Os. 9d. The 
total expenditure up to the end of March last was 
74,084/. 9s. 5d., not so much as in the previous year 
by 868/. 8s. 6d., but, for all that, it was as much as 
24,798/. 15s. 1d. in excess of the income. Federation 
benefit absorbed 70,609/. 17s. 78. of the total, while 
disputes, which in 1911 numbered 510, rose to 719 
during the last financial year. In the same two years 
respectively, the number of members involved was 
23,635 and 185,588, which in the latter year "—- 
sented 21 per cent. of the total membership. The 
books of the federation show that on March 31, 1911, 
the number of affiliated societies was 135, comprising 
711,994 members, while on March 31, 1912, there were 
150 societies and 884,291 members. Four years ago 
the reserve fund of the federation stood at 162,210/. ; 
at the end of March last it was 35,1211. 


The monthly report of the National Union of Boot 
and Shoe Operatives for June states that during May 
employment was good and better than in the previous 
month, and much better than a year ago. turns 
from firms employing 66,689 work-people in the week 
ending May 25 showed an increase of 0.2 per cent. in 
the number employed, and of 4.0 per cent. in the 
amount of wages, paid compared with the previous 
month. Compared with a year ago there was an 
increase of 5.3 per cent. in the number employed and 
of 10.2 per cent. in the amount of wages paid. The 
total membership of the union is now 36,399. ‘The 
export and import of boots considerably increased 
during the five months ended in May; the total 
exports in 1910 being 1,171,367/., in 1911 1,368,902/., 
and in 1912 1,561,455/., the imports being in the same 
periods respectively 59,901/., 56,384/., and 66,884/. 
During the past five months and for the same period 
of 1910 and 1911 the value of the imports and re-exports 
of foo was :—In 1910, 1911, and 1912, 320,036/., 
282, -» and 364,603/, respectively, and in the same 
years the re-exports came to 19,330/., 20,308/., and 
16,2781. respectively. 


According to the Board of Trade re 
of workpeople killed in the course of 
during May, 1912, was 248—an increase of 59 on the 
previous month, and of four on a year ago. The mean 
number for May during the five years 1907-1911 was 
262, the maximum year being 1910, with 362 deaths, 
and the minimum year 1909, with 204 deaths. In the 
railway service there were 21 deaths during May, 1912, 
three fewer than in April, 1912, and 11 fewer than in 
May, 1911. During the month of May the total 
number of fatal accidents at mines was 128, compared 
with 78 in April, and 96 a year ago. At quarries the 
number of fatal accidents was six in both April and 
May, 1912, which was fewer by five than in May, 1911. 
The total number of accidents reported under the 
Factory and Workshops Act during May, 1912, was 92, 
compared with 79 a month ago, and 102 a year ago. 
During May, 1912, the number of fatal accidents to 
seamen was 93—a decrease of 781 on the previous 
month, and an increase of 49 on May, 1911. In April, 
1912, the total was high on account of the Titanic 
disaster. During the five months ended May, 1912, 
the total number of workpeople (exclusive of seamen) 
reported as killed in the course of their employment 
was 1115, compared with 1186 in 1911. During the 
same period the total number of seamen reported as 
killed during the same period was 1409 in 1912 and 
601 in 1911. 
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As a result of a conference between the London and 
North-Western Railway Company and their men 
under the new conciliation scheme the company have 
decided on a number of improvements in the working 
conditions of brakesmen, shunters, and porter-brakes- 
men. A guaranteed weekly wage is to be paid to all 
men independent of Sunday work, and the hours of 
work for shunters are to be reduced at a large number 
of stations. This reduction will in some cases be from 
12 hours to 10 hours, in others from 10 hours to 
9 hours, and from 9 hours to 8 hours, and time and a 
quarter will be paid for overtime. A settlement is also 
announced between the Midland Railway yr red 
and their signalmen, the principal provisions of whic 
are the substitution of a 10-hour for the 12-hour day 
hitherto worked. There will also be 4 reclassification 
of signal-boxes, with an increase in the minimum rates 
of pay to 27s. 6d. Men in the London district are to 
receive 3s. per week above the country rates. 


On Friday last there was a Cabinet Council in Paris 
in connection with the French shipping strike, and 
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the Minister of Marine informed his coll es that 
the Government’s proposal for arbitration been 


refused by the employers, with the exception of the 
Messagéries Maritimes, which company has @ con- 
tract with the Government containing a clause 
binding it to accept such a pro 1. The position 
taken up by the companies is that definite arbitra- 
tion machinery was established by the law of 1909, 
and that the requirements of this law had not been 
conformed to by the Inscrits Maritimes, who refused 
to elect representatives on the Arbitration Council. 
A document has, however, been published by the 
National Committee of Reservists which purports to 
refute the arguments used by the shipowners in refus- 
ing arbitration. The reservists maintain that they 
are availing themselves of the right acknowledged by 
several Ministers of Marine by going on strike, and 
thearbitration proposal is not in opposition with this 
right. The committee also asks that support should 
be given them from the Government to aid the 
dispute. 





Some interesting revelations have come out regard- 
ing the on gy of another railway strike, for Mr. 
J. H. omas, M.P., has decla) that not 5 per 
cent. of the Great Eastern Railway men are members 
of the Amalgamated Society of ilway Servante, 
and that not 1 per cent. of these would come out 
on strike if a strike were called. He bas stated 
that the miners’ strike cost the society 105,000/. ; 
that the Irish sympathetic railway strike has already 
cost them 7800/., and that there are still 220 men in 
Ireland drawing 15s. a week from the society on 
account of not being able to get back after that strike. 





The award in connection with Messrs. Cammell 
Laird and Co. and their engineers at Birkenhead has 
been issued by Sir David Harrel. It favours the men, 
their demand for an increase of 2s. a week on new and 
old work being conceded. 





A three years’ agreement has been entered into by 
the Lancashire and Yorkshire Railway Company 
with various grades of their workpeople. The agree- 
ment came into operation on the 28th ult., and is the 
outcome of the demands made by the men for im- 
proved conditions of labour. he grades include 
employees in the goods department comprised in 
Group No. 5 of the conciliation scheme, enginemen, 
guards, locomotive men, porters, carters, carriage-men 
and wagon-men. The signalmen and platelayers have 
not at present had any terms arranged with them, 
but it is expected that they will soon be settled. In- 
creases of the minimum wage are included in the 
advances, and in many cases in the maximum wage 
also. Some grades, including the lower-paid e8, 
benefit more than others. There has also n a 
reduction of hours. At all the important stations, 
and at some others, the hours of duty in the goods 
oapenen will be 54 per week, exclusive of meals, 
and at other stations 57 hours, exclusive of meals. An 
advance of Is. 6d. per week has been granted at Man- 
chester and Liverpool dépéts, and at other stations 
ls, per week. Overtime will be paid for at the rate 
of time and a quarter. The majority of the carters 
have had their hours reduced from 574 to 54 per week, 
and an advance of Is. 4d. per week has been granted 
cleaners in the locomotive department. 


The 45th Annual Trade Union Congress will begin 
at Newport (Mon.) on September 2, and it is then 
intended to discuss certain resolutions. The Typo- 
graphical Association will ask the Congress to declare 
that ‘‘rates of wages, regulation of hours, and other 
conditions embodied in agreements entered into 
between trade unions, as oe the workers, and 
the representatives of employers in a given industry, 
should. be legally enforced on all persons employing 
labour in that industry, and that the Parliamentar 
Committee be hereby instructed to take action accord- 
ingly.” Another resolution will be put forward by 
the Dock, Wharf, Riverside, and General Workers’ 
Union as follows :—‘‘ In view of the necessity for some 
drastic action being taken with reference to forms of 
arbitration and conciliation boards between employers 
and employees in each trade, and reference being 
made to State compulsory arbitration, this Congress 
instructs the Parliamentary Committee to pre a 
report and recommendation as the basis of such con- 
ciliation and arbitration and trade agreements, to be 
presented at the next annual Congress.” The London 
carmen appear to be more hot-headed, and want the 
Congress to declare ‘that, in the interests of trade 
unionism, and with the view of securing the full bene- 
fits of awards and agreements fought for and obtained 
by the trade unionists, this Congress is of opinion that 
the time has arrived when trade unionists should 
refuse to work with non-unionists.” A resolution 
calling for the am tion of the Labour Party, the 
Trade Congress, and the General Federation of Trade 
Unions into one body, to be called the Labour Con- 
gress, to meet annually, will be brought forward by 
the boiler-makers. 
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CATALOGUES. 


New and Second-Hand Machine-Tools, d&c.—From the 
Machine-Tool Company, Limited, Northern Works, 

ndon-road, Nottingham, we have received a copy of 
their latest catalogue of new and second-hand machine- 
tools in stock. Particulars, with prices, are given of a 
large selection of planers, shapers, slotters, drilling- 
machines, gear-cutting machines, lathes and lathe —— 
milling-machines, screwing and nut-tapping machines, 
grinding-machines, metal saws, hydraulic machinery, and 
miscellaneous plant. 


Electrical Apparatus.—Copies of two lists dealing 
respectively with rotary synchroscopes and switch-gear 
have reached us from Messrs. Ferranti, Limited, 78, King- 
street, Manchester. The synchroscopes listed are suit- 
able for voltages between 80 and 125, and ‘for frequencies 
ranging from 25 to 100 cycles, whilst the switch-gear 
catalogue deals with ve ot aya remote-controlled oil- 
switches of the mechanically and electrically —— 
types, suitable for pressures up to 30,000 volts. In both 
cases the a dealt with is fully and clearly de- 
scribed, and prices, weights, and shipping particulars are 
given, the object being to assist station engineers, parti- 
cularly those in remote situations abroad, in the selection 
of suitable apparatus, and also to provide them with all 
the information required in estimating for and laying out 
the plant. 

Deep-Well Pumps.—The Downie pumps for raising 
water from Artesian wells are illustrated and fully de- 
scribed in a catalogue which has lately reached us from 
the Keystone Driller Company, of Beaver Falls, Pa., 
U.S.A., who are now manufacturing these pumps. Full 
particulars, with prices, are given of double-stroke and 
single-acting pumps operated by steam-cylinders or by 
geared heads, the latter being driven either by belts or by 
electric-motors. In the double-stroke pumps two pistons, 
fitted with large conical valves of a special form, are 
arranged in the working barrel, one above the other. The 
upper piston is worked by a tubular rod, through which 

a solid rod operating the lower one. Among 
the advantages claimed for this arrangement it is stated 
that, since the action of one piston commences just before 
that of the other ceases, the column of water does not 
come to rest, as it does in a single-acting pump, and a 
much higher piston speed can therefore be employed ; 
also the rods are balanced and work in tension, so that 
they have no tendency to buckle. The catalogue gives 
particulars of all the necessary accessory apparatus, and 
also includes a few pages of useful information. 


Oil-Gas Plants.— Messrs. Mansfield and Sons, Limited, 
12, Hamilton-square, Birkenhead, have sent us a copy of 
a pamphlet relating to their plants for supplying oil-gas 
for lighting small towns and villages. The gas can be 
made from any kind of mineral, animal or vegetable oil 
or fat, and can be employed for lighting, heating, cooking, 
driving gas-engines, and other domestic and industrial pur- 
poses, in the same way as coal gas. © producer con- 
sists of a cast-iron retort heated to redness by a fire of 
wood or coal. The oil is fed into this retort in a small 
stream, which is instantly gasified, the gas ing 
through an hydraulic box to a low-pressure gas-holder, 
no a ag being necessary. From the low-pressure 
gas-holder the gas is forced by a small gas-driven com- 
pressor into a water-weighted high-pressure gas-holder, 
whence it passes into the mains. The catalogue, which is 
well printed, and of good general appearance, points out 
the advantages of the system, and illustrates and describes 
the plant. Some particulars of working costs are also 
given. It is stated that about 11 gallonsof oil and 14 cwt. 
of coal are required to make 1000 cub. ft. of oil gas, which 
would be equivalent to from 3000 to 4000 cub. ft. of 
ordinary town gas. The cost of renewals for retorts and 
fireclay fittings is given as about 1s. per 1000 cub. ft. of 
gas generated. The operation of gas-making only in- 
volves the small amount of unskilled labour required to 
attend the fire, and to see that the oil is supplied con- 
tinuously. 





Tue Drrect-CurRENT ELk&cTROLYsIs OF IRoN.—Mr. 
J. L. R. Hayden records, in the Journal of the Franklin 
Institute, the results of a study of the corrosion of iron 
produced by stray direct currents in the und, as 
exemplified in electric railways when the rails are used 
as return conductors. Under these conditions the leakage 
of current causes serious corrosion of rails, water and 
gas-pipes, &c. The experiments were carried out under 
varying conditions as nearly comparable with those exist- 
ing in the normal practice of the foregoing as possible. 
The following is a summary of the investigation :—1. No 
conclusion can be drawn on the electrolytic corrosion of 
iron from the amount of current which passes from the 
iron as anode, since iron may assume a passive state in 
which electrolytic corrosion is entirely absent, or an active 
state in which the corrosion follcws Faraday’slaw. 2. The 
conditions which produce the passive or active state are 
not yet fully understood, as under apparently identical con- 
ditions either state may occur, but the subjoined factors(a), 
(b) have been ascertained. (a) Analkaline reaction of the 
electrolyte, the presence of nitrates or dichromates tend 
to produce a passive state; sulphates, and especially 
chlorides, induce the active state of electrolytic corrosion. 
(+) High-current density, even if only momentary, tends 
to produce the passive state, whilst a ce of current 
favours the active. 3. The products of corrosion in the 
active state are initially ferrous compounds ; in the passive 
state, ferric compounds ; the passive state occurs in those 
electrolytes in which ferrous compounds cannot exist, or 
are chemically unstable. 4. The potential difference at 
the electrodes in the passive state is much higher than it 
is in the active state, 





DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS. 
(Specially compiled from Official Reports of London Metal and Scotch Pig-Iron Warrant Markets.) 


APRIL. 








(2302) APRIL 


May. 





MAY. 


JUNE. 





JUNE. 


In the accompanying diagrams each vertical line represents a market day, and each horizontal line 
represents 1s, in the case of tin-plates, hematite, Scotch and Cleveland iron, and ll. in all other cases. 
The price of quicksilver is per bottle, the contents of which vary in weight from 70 1b. to801b. The metal 
prices are per ton. Heavy steel rails are to Middlesbrough quotations. Tin-plates are per box of 1.C. cokes. 








Tron AND Sree. Institute. —In succession to Sir 
John G. N. Alleyne, Bart., deceased, Sir Gilbert H. 
Claughton, Bart., manager of the Earl of Dudley’s 
mineral estate, and chairman of the London and North- 
Western Railway, has been elected a member of council 
of the Iron and Steel Institute. Sir Gilbert is a member 
of the South Staffordshire Mines Drainage Commission, 
and from 1891 to 1895 was Mayor of Dudley. 





LavuncH oF Frrro-Concrete Pontoon at IRLAM.— 
On Tuesday, June 25, the sludge-pumping pontoon, 
described and illustrated in our issue of June 14, was 
launched at Irlam, on the Manchester Ship Canal. As 
the vessel had béen built on the bank of the canal, quite 
close to the water, it was only necessary to construct 
simple launching ways and to transfer the weight of the 

toon to these as preparatory steps to the operation of 
unching. On the morning se for the launch, two 
screw jacks been provided for use in case the vessel 
should fail to move after the dog shores had been knocked 
away. This contingency was realised, inasmuch as the 
pontoon remained stationary after removal of the shores, 





and could not be started even by the aid of the two jacks, 
owing to the fact that the soft nature of the bank had 
caused the ways to subside at one point. Consequently, 
two powerful hydraulic jacks were employed to raise one 
corner of the vessel slightly, with the result that she 
immediately started down the launching ways and took 
the water with remarkable buoyancy. ‘l'wo tugs belong- 
ing to the Canal Company then took the pontoon in 
charge, and towed her to the place where the boiler 
plant, machinery, and general equipment will be installed. 
Among those present at the launch were Mr. H. A. 
Reed, chief engineer ; Messrs. Johnson and Greenwood, 
assistant engineers; Mr. W. Fox, chief mechanical 
engineer; Mr. Lewis, resident engineer; and Captain 
Williams, dock master ; all representing the Manchester 
Ship Canal rr ; Mr. E. Howatt, of the engineer’s 
department of the cashire and Yorkshire Railway ; 
Mr. J. S. E. de Vesian and Mr. H. W. Towse, repre- 
senting Messrs. L. G. Mouchel and Partners, the de- 
re of the vessel ; and Mr. D. Jones, director of the 

orkshire Hennebique Contracting Company, Limited, 
the contractors, 
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‘‘ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


SELECTED ABSTRAOTS OF RECENT PUBLISHED SPECIFI- 
CATIONS UNDER THE ACT OF 1907. 

The number of views given in the Specification Drawings is stated 
in each case; where none is mentioned the Specification is not 
illustrated. 

Where inventions are communicated from abroad, the Names, &c., 
of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent Office, Sale 

Branch, 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform price of 8d. 

The date of the advertisement of the ance of a Complete 
Specification is, in each case, givenafter the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may, at any time within two months from the date of 
the advertisement of the acceptance of a Complete Specification, 
give notice at the Patent Ofice of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


27,071/11. W.E. Lilly, Dublin. Balanc' Engines. 
[4 Figs.) December 4, 1911.—This invention relates to the 
balancing of single- = petrol-engines comprising a piston, 
connecting-rod, crank, and frame. In these engines, the motion 
of the piston is approximately ,harmonic, and gives rise to un- 
balanced forces which set up vibrations in the engine and 
in the framework to which it is attached. To balance these 
unbalanced forces and thus prevent vibration mechanism as now 
described is employed. From the bearing a on the top of the 
crank-casing, a bob-weight b is hung, which is forced to oscillate 
in a plane at right angles to the plane containing the centre lines 
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of the cylinder and crank-shaft by means of the crank-pin c turn- 
ing in the roller d, which rolls in the slot e in the bob-weight. 
On rotating the engine with this mechanism, the bob weight oscil- 
lates to and fro in a direction approximately at right angles to 
the axis of the cylinder, and by placing a suitable balance-weight 
opposite the crank, the unbalanced forces due to the harmonic 
motion of the piston become balanced and the engine runs with 

ractically no vibration. The bob-weight may be forced to oscil- 
ate by means ofa connecting-rod. The crank-pin then rotates in 
a bearing in one end of this rod, the other end of the rod being 
fixed to the bob-weight. (Accepted May 8, 1912.) 


15,298/11. Johnson, Hurley and Martin, Limited, 

. Johnson and H. Cantrill, Coventry. Internal- 
Combustion Engines. [1 Fig.) June 30, 1911.—This inven- 
tion relates to explosion-engines of the sleeve-valve two-stroke 
cycle type with compression in the crank-case, and, according 
thereto, there are formed in the cylinder wall, a supply port to 
the crank-chamber, an exhaust outlet near the upper end of the 
cylinder, and a transfer passage, whilst near the extreme ends of 
the piston-sleeve are formed two ports adapted to communicate 
at the required instants with the exhaust outlet and one end of 
the transfer passage, whilst the crank-chamber supply-port is 
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adapted to be covered and uncovered by the piston. Within the 
cylinder A is the piston B, having a long sleeve-like extension BI 
towards the combustion-chamber end of the cylinder. The 


|stroke until the latter stroke is nearly eer when 
jit is covered by the piston; the transfer port F is so placed 
|as to be never covered. The transfer rt F communi- 
| cates with the inlet port E by a paesage F! in the cylinder- 
| wall. The sleeve-like extension of the P ton is provided with 
| two ports—namely, an exhaust port and an inlet port H. The 
| operation is as follows:—At the commencement of a workin 
stroke following an explosion carburetted air is admitted cous 
the supply port D and fills the open end of the cylinder and the 
crank-case. As the stroke continues, the supply port D is closed, 
and the charge is com in the manner. The next 
port to be affected is the inlet port E, which ia closed at about the 
middle of the outward stroke of the piston. The next port 
affected is the exhaust port C, which, shortly before the end of 
the outward stroke, is opened by the exhaust port in the piston 
extension being brought into register with it, whereupon the fired 
| aco escape. Further outward movement of the piston brings the 
nlet port H in the piston extension into register with the inlet 
port E, whereupon the com within the crank-case 
escapes therefrom by way of the transfer port F, passage F!, and 
ports E and H, into the cylinder. It will be observed that the inlet 
takes place at the lower end of the cylinder and the exhaust at the 
upperend. The inward stroke of the piston now commences and 
causes compression of the charge, and shortly before the extreme 
inner position is reached the supply port D is uncovered, permit- 
ting a fresh charge to enter the crank-case, whereupon the above. 
described cycle of operations is repeated. (Accepted May 8, 1912.) 


15,883/11. P. A. Poppe, Coventry. Lubricating 
Systems. (2 Figs.) July 8, 1911.—This invention relates to 
forced feed lubricating systems for fluid-pressure engines. Ac- 
cording to this invention, a distributor is located between the 
pump and the pipes leading to the bearings, whereby only one of 
such pipes is supplied at a time from the pump. The pressure is 
therefore very high, and each ng is consequently flushed so 
that any grit or foreign matter lying between the surfaces is 
forced out of place. Preferably the distributor takes the form of 
a transversely bored shaft, which may be the crank or cam shaft. 
The pump supplies the oil by means of the pipe A to a bush B 


Fig.1. 
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mounted upon the crank-shaft C. This bush on one side is 
provided with branch-pipes E leading to the various bearings, 
and on the other side—that is to say, the side adjacent the pump 
—is provided with a groove D in the same plane as the branch- 
pipes. The shaft C at this point is bored diametrically as at F, so 
that any one of the preg yes at a time may be caused to 
communicate with the groove D, according to the position of the 
diametral passage F. Consequently, as the engine rotates, the 
pump supplies oil to the groove D, and as the F in the 
shaft moves round each one of the branch-pipes E is supplied with 
oil under the maximum pressure of the pump, so that each bearing 
is flushed as required. (Accepted May 8, 1912.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


20,463/11. H. Panzetta, Redhill, and The Panzetta 
Tyre Syndicate, Limited, London. Belting. (3 Figs.) 
September 15, 1911.—This invention refers to that class of belting 
composed of fabric treated with india-rubber, and in which, as 
hitherto constructed, the material has been formed into corruga- 
tions or pleats arranged in a plane parallel to the surface of the 
belt and with an outer covering or wrapping. Now, according to 
the present invention, in place of arranging the corrugations as 
above described, the solutioned canvas prior to use is pleated or 
corrugated in a manner such that the corrugations are disposed 
in lines at a right angle to the surface of the belt. a indicates a 





fabric body impregnated with india-rubber and then provided 
with a number of longitudinal pleats or corrugations as shown. 
In the drawings the pleats or corrugations are shown as being of 
the same depth throughout the material. It will, however, be 
understood that whilst the material would obviously adapt itself 
to the peripheral contour of the sheave or pulley, as the case may 
be, that, if desired, the belt may be provided with a concave inner 
surface which may be produced by appropriately displacing the 
longitudinal pleats from the straight line, or the depths of the 

leats may be varied to produce the desired concavity of one or 
Both faces cf the belt. Instead of only a single width of material, 
two or more may be employed. (Accepted May 8, 1912.) 


MINING, METALLURGY, & METAL WORKING. 





cylinder head A2 is formed with'adeep projection A%, which enters | 


within the cylinder, providing a small annular space within which | om: 


is accommodated the extension B!. The cylinder wallsare pierced | 
by four ports—namely, the exhaust — C, supply port D, 
inlet port E, and transfer port F. e supply port D is so) 

as to be uncovered by the piston when the latter is at 
the end of its compression stroke, but so as to be covered 
thereby shortly after the outward stroke has commenced. 
The inlet port E remains uncovered during the working 


3053/12. Sir W. G. Armstrong, Whitworth and Co., 
Limited, C. O. Ridley, and R. Wright, Newcastle- 

“Tyne. Dischar, (3 Figs.) Feb- 
ruary 6, 1912.—The invention relates to that class of apparatus in 
which the truck is run into a cage, which is then rotated about 
an axis above the normal position of the truck, so that the truck 
is lifted and rotated to discharge the coal. According to this 
invention, a lid is lowered down and secured on to the top of the 
truck, and the cage is then turned completely upside down, and 
the coal is discharged through outlets in the lid, which outlets 


are fitted with doors. The coal is preferably discharged into 
boxes carried on bogies, by means of which the boxes can be con- 
veyed to a crane or cranes, by which the coal may be delivered to 
a ship orastore. a is the cage into which the truck b can be run, 
c. is a lid carried by the cage and raised and lowered by 
hydraulic cylinders; by this lid the truck may be securely fixed 
in . d are outlet spouts in the lid fitted with doors 
controlled by hydraulic cylinders, Means, such as screws, may 
be provided as additional security for preventing sideway move- 
ment of the truck in the c: The cage is fast with an axle /, 
fast on which are sprocket-wheels *! over which pass chains y, 
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the ends of which are actuated by hydraulic rams. When a 
loaded truck has been secured in the cage, water is admitted to 
the cylinders, and the axle / is thus rotated in an anti-clockwise 
direction, with the result that the cage and truck are inverted 
into the position shown in full lines. The doors of the 
spouts d are then opened as desired, when the coal will descend 
gently from the truck without breakage. When the truck is 
empty, water is admitted to the cylinders and the cage is turned 
back into the position shown in dotted lines, so that the empty 
truck may be run out and another full truck be run into the cage. 
(Accepted May 15, 1912.) 


MOTOR ROAD VEHICLES. 


26, 1, R. E. Darnley, Huddersfield. Motor 
a hicles. {4 Figs.) November 29, 1911.—This inven- 
tion relates to motor vehicles, and has for ite object the vision 
of detachable means adapted to be applied to the wheels of such 
vehicles and connevted with an air-compressor or compressed-air 
chamber on the vehicle to supply air under pressure to a punc- 
tured or deflated tyre whilst the vehicle is in motion, and thus 
maintain a substantial air pressure in the tyre for any reason- 
able time to enable the vehicle to complete the journey without 
the necessity of stopping. The invention consists in providing 
a detachable device having one part, which is to be connected 
with the valve of the tyre, adapted to revolve freely with the 
whee], and a second part, which is to be connec to an air-com- 
pressor or compressed air-chamber, ---¥ to remain stationary, 
there being a thoroughfare or conduit affording communica- 
tion between the two parts, so that when the device is attached 
to the wheel and connected with the compressed-air supply, air 
under pressure is forced through the valve into the air-tube of 
the tyre as the vehicle travels along, the air supplied in this 
way compensating for the leakage resulting from puncture or 
other cause, and thereby maintaining the tyre fully inflated or 
sufficiently inflated to admit of the vehicle continuing its journey 
without repairing the tyre. The device comprising a casing 1 
having a conduit 2 connected by a nipple to a flexible tube 4, 








whose opposite end is suitably connected to the air-valve of the 
tyre of the wheel, to which the device is applied. Supported 
within the casing 1 is the inner end of a tube or spind!e 5 having 
a conduit 6, the outer end of the spindle being ted by a 
nipple to a flexible tube 8 leading to a suitable air-compressor or to 
a compressed-air storage-chamber carried on the vehicle. The 
spindle 5 has fast thereon the inner ball-race of a ball-bearing, 
e outer ball-race of which fits within an annular flange 11 in the 
casing 1, and forms a driving fit therewith, the casing thus being 
capable of revolving freely around the spindle 5, which remains 
stationary. A gland 12 prevents leakage of air from the joint 
between the inner end of the spindle 5and the conduit 2. A cover 
13 closes the end of the casing and maintains the spindle 5 in posi- 
tion. The casing 1 is attached to the hub of the wheel to revolve 
therewith. A locking-plate 15 is centrally secured on the outer 
end of the hub cap. Formed in this locking-plate are a series of 
circumferential slote 16 terminating in openings 17 of greater 
— o the slots. kK : is — 3 dtmedtion of 
in| ungers 18 co ng in number an tion to 
the slots 16, the plungers being provided with 9 heads, 
whose inner sides are —- In attaching the casing to the 
wheel, the heads of the plungers are passed through the openings 
17, and the casing giving a partial rotation in the direction of the 
arrow A, Fig. 2, to carry the plungers round within the slote. 
(Accepted May 8, 1912.) 


11,575/11. The Austin Motor Com , Limited, 








an notin, Automo! (2 Figs. 
May 13, 1911.—This invention relates to the type of driving gear 
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for the rear road wheels of an automobile in which the dif- 
ferential gear is arranged considerably in advance of the rear 
axle, and the drive from the differential gear to the wheels is 
through the medium of shafts which run backwards from the 
differential gear towards the axis of the rear axle. Now, accord- 
ing to this invention, the rear road wheels are mounted, as is 
usual, to turn independently of one another, but the drive from 
the differential is transmitted direct to the wheels, through the 
medium of shafts, of which the axes incline outwards from one 
another in directions from the differential gear towards the rear 
road wheels, the said shafte being driven at their forward ends 
by the differential gear, and at their rear ends driving the rear 
road wheels, whereby the axle is freed from any | at or in 
the neighbourhood of the middle thereof, and there is no projec- 
tion below the axle which would leave an inconvenient space 





between it and the road surface. The differential gear-box A 
is carried by the frame of the aut bile in position con- 
siderably in advance of the axis of the rear road wheels 


ar 
B, conveniently in position beneath the floor of the driver's 
seat, and, preferably, in the longitudinal axis of the auto- 





—e 








mobile. The road wheels B are mounted to be capable of re- 
volving independently of one another. The driven wheels a of the 
differential gear are formed, respectively, at their outer faces 
with bevel teeth, and with the bevel teeth of each of these wheels, 
respectively, gear bevel-pinions c, the axes of which incline out- 
wardly from one another in directions towards the rear road- 
wheels B. These pinions are formed, or are otherwise rigid, with 
short shafts c!, which are journalled within bearings of the case A. 
The hubs of the wheels B are formed, respectively, with bevel 
wheels b, and with these wheels, tively, gear bevel-pinions d, 
which have (as nearly as the conditions of working admit) common 
axes, respectively, with the bevel-pinions c. e pinions d are 
formed, or are otherwise rigid, with shafts d!, which are journalled 
in bearings in casings D, which enclose the teeth of the wheels b 
and the pinions d, and are themselves rigidly fixed in relation to 
the axle around which the wheels B revolve. The pinionsc are 
drivingly connected with the pinions d, such as through the 
medium of Cardan shafts C, which are connected in any usual or 
convenient manner with the outer ends of the shafts c! and d}. 
(Accepted May 1, 1912.) 


PUMPS. 
9789/11. H. B. Watson and T. C. Billetop, New- 
castle-on-Tyne. Cen’ Pumps. (6 Figs.) April 22, 
1911.—This invention relates to centrifu; pumps and fans 


having a plurality of impellers discharging into a volute common 
to the various impellers, and supplied through passages leadin 
from a suction-chamber common to the various impellers, an 
consists in making the part of the main casing which forms the 
impeller race of tubular form, having openings through its wall 
communicating with the volute and with the suction-chamber 
respectively, and arranging the impellers so that they are housed 
within and make cylindrical running joints inst the inner 
surface of the race, which is made with an end-door, so that the 
impellers can be withdrawn without disturbing the main casin 
or the pipe connections, The main casing 1 i3 an elonga 
casting of curved contour, with the inlet branch 2 and the outlet 
branch 8; it has a tubular portion 4 forming the impeller race, 
open at each end, arranged co-axially with the impeller shaft 5 
and the suction-chamber 6, which is common toall the impellers 7, 
has passages P!, P2, P®, P4, PS which pass through the wall 
of the tubular portion 4 so as to lead the water into the 
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eyes of the various impellers. It will be seen that these 
passages are so disposed that each impeller is fed symmetri- 
cally on each side, so that 

8 are dividing discs, 





there is no resulting end-thrust ; 
awe yd as large in diameter as will 
permit them to pass freely through the races—that is to say, 
almost as in diameter as the impellers gripped on the shaft 
between the impeller bosses ; these divide the in-coming streams 
of water so as to equalise the supplies to the impellers. The 
impellers discharge into the volute portion 9, which is common to 
all the impellers, —- the openings 10 in the wall of the 
tubular portion 4. The impellers 7 are secured to the shaft by a 
continuous key 11, and are forced by the nut 12 against the 
shoulder formed by the enl portion 5a of the shaft. The 
shaft 5 is carried in the ngs 16, which may have ag or 
forced lubrication, and it is coupled to the steam-turbine 17 (or 
other suitable motor) by the fiexible coupling 18 ; 19 is a flan; 

by which the pum i e is jointed to the turbine frame. It 
will be seen that the bearings 16 are carried on the end doors 14 
and come away with them. To facilitate removal, the door and 
gland adjacent to the turbine may be made in halves bolted 
together. The impeller joints being at the peripheries of the 








impellers, no part of the latter projects beyond the bore of the 
tubular portion 4, and thus by removing the end-cover 14, with 
its bearing and the nut 12, the impellers and dividing-discs § may 
be withdrawn individually, or, if preferred, by removing both 
covers, the shaft with its impellers and discs as a whole may be 
withdrawn, the tubular portion 4 being large enough to pass the 
coupling 18. (Accepted May 1, 1912.) 


RAILWAYS AND TRAMWAYS. 


13,158/11. A. 8S. Nelson and C. Bibby, Motherwell. 
Power-Driven Vehicles. (3 Figs.) May 1, 1911.—This 
invention relates to an improved construction and arrangement 
for the transmission of power from the motor to the track wheels 
of vehicles, and consists in the combination of a motor, bevel or 
other gearing including a driven bevel or other pinion in mesh 
with gears freely mounted relatively to, and co-axial with, a 
cross - shaft, a clutch member slidably mounted on the cross- 
shaft, and adapted to en one or other of the gears, track- 
wheels fitted on axles which remain peed transversely 
disposed relatively to the vehicle, and connecting-rods opera- 
tively connected to the said shaft for rotating the said wheels in 
either direction, and imparting forward or rearward movement 
to the vehicle according to the position of the clutch. The power 
transmission mechanism proper includes change-speed gears and 
reducing .gears fitted in gear-boxes A and B respectively, sup- 


ported on the main frame of the vehicle, which also supports the | 


motor C. The motor is operatively connected to the change- 





























speed gears by means of a clutch-controlled shaft C!, and the 
change-speed gears are operatively connected to the reducing- 
gears by means of a shaft C2. Keyed to a driven shaft D, and 
housed within the reducing-gear box B, is a pinion E meshing 
with two gears F, both of which latter are normally free to revolve 
relatively to a cross-shaft H supported by the main frame of the 
vehicle. Aclutch I is provided to engage either of the bevel gears 
F, so as to cause such gear to become fast on the cross-shaft H and 
to rotate the cross-shaft in one direction or the other, according 
to the position of the clutch I. At one end, or at each end, of 
the cross-shaft H may be fitted a crank J, operatively connected 
by means of connecting-rods K with the front and rear track- 
wheels L of the vehicle on the axles N, or, as shown, with crank- 
pins M, whereby the track-wheels L will be rotated in the same 
direction as the cross-shaft H, and the vehicle will be driven 
forwardly or rearwardly according to the position of the clutch I. 
Single rods may be connected to one pair of wheels, or the 
wheels may be coupled, as may be preferred. (Accepted May 8, 
1912.) 


28,291/11. H. V. Kitson, Leeds. Wheels. [5 Figs.) 
May 2, 1911.—This invention has reference to the attachment of 
wheels, particularly railway and tramway wheels, to their axles. 
According to this invention, the contacting surfaces of the wheel- 
boss ) and the axle a are formed with recesses c, d that register 
with each other when the wheel has been pressed on to the axle, 
and are of such depths relatively toa block e that it can be wholly 
contained in one recess, or partly in one and partly in the other, 
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in which latter position it will prevent detachment of the wheel 
from the axle, and also prevent it turning thereon ; a character- 
istic feature of the invention being that the block is secured in its 
locking position by a set-screw / which is screwed into the larger 
recess across the back of the block through a tapped hole in the 
face of the boss, and is capable of being employed to hold the 
block in the other position while the wheel is being pressed on to 
the axle. (Accepted May 8, 1912.) 


SHIPS AND NAUTICAL APPLIANCES. 


1112/12. Lobnitz and Co., Limi Renfrew. (A. W. 
Robinson, Montreal, Canada.) Dipper ers, (2 Figs.) 
January 15, 1912.—This invention refers to that c of dredging 


machinery in which a single dipper is employed. According to 
this invention, the spud or side anchor of a dipper dredger is 
capable of vertical movement in guides, and adapted to work in 
either a vertical or inclined ition, the spud having a pivoted 
slide-block in the upper guide so arranged that it will accommo- 
date itself to the spud in either tion. A is the hull of float, 
B is the spud shown in a vertical position running through the 
guides D, D, which are attached to the sides of the hull. It 
also runs through an overhead frame C, which forms an upper 
guide. Eis a drum against which the inner side of the spud is 
allowed to bear, and which is <p for the passage of hoistin 

ropes, by means of which the hull and the spud are raised an 

lowered, the ropes being attached to opposite ends of a winding- 
drum actuated by suitable machinery, and by the revolving of 
which in either direction the spud is either raised or lowered. 
The spud is also maintained in the desired position against the 
bearing strain upon it by means of a friction brake attached to 
the winding-drum. The id is further secured in the head 
frame C by means of a block H which is pivoted upon a pin, and 
to which the two ends of the raising and lowering ropes respec- 
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tively are attached. The spud bears against the ground either 
by itself, if the ground be hard enough, or through the medium 
of a hinged foot B!, so that it can accommodate itself to the vary- 
ing slopes of the surface. In operation it is frequently desirable 
to extend the base furnished by the spud to a greater width, and 
by means of this invention the same spud is enabled to accom- 
plish this object by removing the guides D, D, and allowing the 
spud to assume an inclined position, as shown by dotted lines, 
and holding it to the sides of the hull by two braces J. These 
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braces are y epee a where they are attached to the hull, so as 
to support the s in a fore and aft position as well as laterally. 
A number of holes or pin connections are provided in the spud, 
so that it can be set for varying depths. It will be seen that the 
drum E and the guide-block H are so arranged in relation to each 
other that the spud can freely pass between them whether in an 
inclined or vertical position, and that no change or disconnection 
is necessary in any of these parts, and that the hoisting and 
lowering operation can proceed as before. (Accepted May 8, 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


10,963/11. T. W. Etchells and J. Roberts, Man- 
chester. Steam-Engines. [3 Figs.) May 6, 1911.—This 


invention relates to drain-valves for steam-engine cylinders, and 
comprises a valve-box or casing connected to both ends of the 
steam cylinder, and containing two valves mounted on one and 
the same spindle, which is free to move to and from the valve 
seatings to open or close communication between the ends of the 
cylinder and a baffle-chamber and passages in the valve casing 
leading toa drip pipe. In the valve-box a two valves d and e are 
mounted on one and the same spindle /, which is guided and free 
to move in slideways to and from the valve seatings to open or 
close communication between the pipes g connected to the ends 
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of the valve-box a and a baffle-chamber / in the centre of the 
valve-box a. Round this baffle-chamber h is a baffle-plate h!, with 
holes leading to an ordinary drip pipe a!. In operation, the pres- 
sure of the live steam on one side of the piston acts through the 
pipe gy from that end of the cylinder c upon the corresponding 
valve e in the valve-box a, and thereby it closes it upon its seat- 
ing, and simultaneously opens the opposite valve d, thus allowing 
the water of condensation or exhaust steam, as the case may be, 
to from the opposite end of the cylinder through the pipe g, 
and corresponding open valve d, into the baffle-chamberh, and to 
escape gradually and silently through the baffle-chambers away 
through the drip pipe a1. (Accepted May 8, 1912.) 


TEXTILE MACHINERY. 


18,696/11. J. F. Wilkinson and H. Farrar, Burnley. 
Beene penmes. (3 Figs.) August 19, 1911.—According to 
this invention, the stud end of a picker-spindle is formed with a 
conical head or plug, and a conical hole or recess to receive the 
head or plug is made in the end of the stud. By this construc- 
tion a wedge action is set up and maintained between the two 
parts by the pressure of the spring which bears against the 
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opposite end of the picker-spindle, and wear is readily taken up 
and the spindle always held in true alignment and perfectly rigid. 
The stud a has formed therein a conical hole opening into the 
usual square hole c, by means of which the stud is bolted to the 
lay sword, and the picker-spindle d has fixed thereon or formed 
pp oa therewith a conical head or plug e which fits into the hole 
as shown, (Accepted April 11, 1912.) 
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LITERATURE. 


—¢— 
The Chemistry of the Rubber Industry. 
Ports, M.Sc. London: Constable and Co. 


5s. net. ] ; . 
Tus is one of the volumes in the series ‘‘ Out- | 


lines of Industrial Chemistry ” destined to provide | 
students and persons employed in the technical | 
side of any particular industry with a hand-book | 
explaining the chemical aspect of the operations 

carried on in that industry. The rubber man’s 

library is now attaining quite respectable propor- 

tions, a good many additions having been made in 

recent years to the very modest number of works 

of reference formerly available to the manufacturer 

or student. The number of workers in the field of 

rubber chemistry has largely increased since 

general attention was called to the ge by the 

publication of Weber’s book on the chemistry of 

india-rubber, nine years ago, and it has become, 
somewhat difficult for those whose time is limited 

and who have no ready means of access to foreign | 
technical journals to keep pace with original work. 

The volume now under notice is mainly concerned | 
with the nature of the rubber hydro-carbon, the 
vulcanisation processes and chemical analysis, and 
it will be found to be a useful and fairly complete 
summary bringing original work up to date, a note- 
worthy feature of this summary being references to 
the erroneousness of many of the conclusions arrived 
at by authors only a few years ago. 

The rubber trade has, of course, shown a great 
development in the last half-century, and in this 
development the influence of the mechanical engi- 
neer has been much more pronounced than that of 
the chemist. As a rule those, both masters and 
men, who have built up this now important industry 
have been quite ignorant of chemistry. The 
importance of chemistry, however, as an aid in the 
manufacture is now well recognised, and it isin the 
harmonious working together of the mill manager 
and the chemist that future progress will be made. 
In the preface, by the editor to the series, it is 
stated that only a slight acquaintance with chemistry 
is assumed on the part of the reader, but 
Mr. Potts has evidently found it difficult to con- 
form to this editorial injunction in giving us the 
gist of German researches into the molecular 
composition of rubber. It is a question whether 
the chemistry of the rubber industry, or of any 
other industry for the matter of that, can be use- 
fully discussed for those who have only a slight 
acquaintance with the science, and personally we 
have nothing to complain of in the author’s presen- 
tation of his subject. Probably ninety per cent. 
of those who are interested in the chemistry of 
rubber are connected professionally with the 
analysis of raw or manufactured rubber, to which 
their attention is mainly directed, and it is a fair 
surmise that Chapter VI., which deals with the 
analysis of vulcanised rubber, will be the one most 
widely read. 

The author is a member of the International 
Rubber-Testing Committee, which, though ap- 
pointed nearly four years ago, has not yet, to the 
best of our knowledge, issued any definite report. 
The subject is, of course, a very thorny one, and, 
except in certain cases, we rather doubt if it be 
possible to standardise rubber analysis in the same 
way as has been done, for instance, in the case 
of agricultural products. No one knows what 
new material may suddenly be added to the 
heterogeneous list of bodies which are now com- 
monly incorporated with rubber to form cheap 
classes of goods, and it may easily happen that 
such new bodies might upset a scheme of analysis 
based on their absence. We note, with interest, 
that despite all the work done in Germany in the 
direct estimation of rubber, Mr. Potts seems to be 
in favour of going back to the old method of 
putting the rubber down as the difference between 
the other constituents and 100. This is certainly 
a great saving of time, and as long as the advocates 
of the various direct methods continue at variance 
with regard to their accuracy, it certainly seems | 
the most sensible course to follow. Mr. Potts 
rightly calls attention to the errors involved in 
Weber's pyridine extraction process ; but though, | 
in our opinion, he has quite justly acted the icono- | 
clast in regard to this process, we feel that many 
will be disappointed at his inability, or, at any 
rate, his omission, to replace it by a reliable method. | 
The greatly-increased use in recent years of Ameri- | 
can asphaltic bodies in rubber manufacturing | 


By Harotp E. 
[Price 





rubber is not to be entirely misleading. A great 
drawback to rubber analysis is the tediousness of 
many of the operations involved. In some cases 
time may be of no t importance ; but in many 
cases methods which their authors gravely say 
may take some days, are no use to an industry. 
We shall have, it would seem, to adopt something 
akin to rapid smelted assaye, where the expert gets 
approximately accurate results in a minimum of 
time, and with benefit to all concerned. 

The author rightly emphasises the limitations of 
analysis where it is desired to know the composition 
of a rubber article with a view to its saueinition. 
Manufacturers who have obtained a sample of a 
competitor’s goods are too apt to think that a 
chemical analysis will disclose the exact formula to 
which it has been made. Perhaps, at some time in 
the future it will be possible for the analyst to 
return the percentages of Para rubber, African 
rubber, penal. wrt and reclaimed rubber, which 
may be present; but now this is impossible, and 
the most that analysis can do is to give some general 
ideas on which experiment may be . Of 
course, the mineral contents of an unknown sample 
can be determined without difficulty to a sufficient 
d e of accuracy, but it is the nature of the 
rubber present which is the main desideratum in 
these cases. With regard to the estimation of 
mineral matter by incineration, this, as the author 

ints out, is often subject to considerable error, 

ut, owing to its rapidity and general convenience, 
it is unlikely to be superseded in technical work by 
the solution methods. Moreover, the results in the 
hands of an expert can, in most cases, be made 
quite close to the truth by certain corrections 
indicated by the quantitative analysis of the mineral 
matter. 

Space prevents further reference to the topic of 
analysis, and allows us only to touch briefly on 
two other matters. On page 84 we note, with 
some surprise, that chromium salts are classed with 
cop r salts as having a destructive action on 
rubber. There is, of course, no question about 
copper ; but from the statements of other authors, 
notably Weber, we understood that chromates were 
innocuous. Chrome-green has been regularly used in 
high-class work for very many years, and chromate 
of lead has been increasingly used in late years by 
important firms in cases where the greatest care has 
to be taken in order to prevent premature decay of 
the rubber. This certainly seems to be a point 
which the author, in view of previous statements, 
might have elaborated with advantage. Synthetic 
rubber is now a recognised fact, but the author 
doubts whether isoprene can be manufactured at a 
sufficiently cheap rate. Since the book was pub- 
lished, however, important discoveries have fon 
announced, and cheaper methods promised. In 
any case, there is the probability of a considerable 
fall in the price of raw rubber in the near future, 
owing to the increased output of Eastern planta- 
tions. In view of this, itseems doubtful whether all 
the trouble now being taken to produce synthetic 
rubber economically will eventually be justified. 
Here we must close our review of a book which we 
have read with pleasure, and which can claim to 
be . useful and needed addition to the rubber man’s 
shelves. 
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H.M.S. “ Frreprake.”—H.M.S. Firedrake, one of the 
three special —_ ordered by the Admiralty last 
year from Messrs. Yarrow and Co., of Glasgow, had a 
successful official full- speed trial on Saturday, the 
29th ult., on the Skelmorlie deep-water measured mile at 
the mouth of the Clyde, attaining during a continuous 
run of eight hours a mean speed of 33.17 knots, thus 
exceeding the contract speed of 32 knots by 1.17 knots. 
The vessel is 255 ft. long by 25 ft. 7 in. beam, and is 
a by Parsons turbines driving two shafts, steam 

ing supp ied by three Yarrow water-tube boilers fitted 
with the firm’s latest feed-heating devices, 
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HARLAND AND WOLFF'S WORKS AT | 


BELFAST. 
(Concluded from page 12.) 
THe ENGINEERING DEPARTMENT. 

WE publish below (Fig. 22) a plan of the engi- 
neering works, which are situated close to the 
shipbuilding yard, being divided from it only by 
Queen’s-road, while on Plates V. to XII. there are 
a series of illustrations of the principal depart- 
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, large, covering itself 


road and 815 ft. deep. Practically the whole of, 
this area of nearly 92,780 square yards is roofed 
in, there being only roads for the passage of work 
Of the total, 24,760 square yards | 
have been added during the past five years. Crene- 
rally, the boiler-shops are to the north and the 
to the south, extending the full 
site ; between these two departments 
are arranged the foundry, which is exceptionally 

an area of 13,500 square yards, 
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than is usually the case, particularly in establish- 
ments where the castings are made outside. The 
time saved in the foundry much more than com- 
pensates for the additional care bestowed upon the 
patterns. The practice is to make a pattern and 
core-box, so that the moulders can proceed with 
the core and mould simultaneously. It is prob- 
able that when the members of the Institution of 
Mechanical Engineers visit the works they will 
find, either in the pattern-shop or in the foundry, 
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Fic. 22. Pian or ENGINEERING DEPARTMENT. 








List or Large Toois, wHosk NUMBERS ARE GIVEN ON PLAN (Fia. 22). 





1. Horizontal and vertical planer, 

2. Horizontal drilling-machine. 

3. Turbine-casing boring-machine. 

4. 82-in. lathe. 

5. Vertical cylinder boring-machine. 
Ditto Ditto 


14. 
15. 
16. 
17. 


6. t 
7. Horizontal and vertical planing-machine. 9. 
8 Ditto Ditto 


9. Ditto Ditto 
10, Horizontal boring-machine (two heads). 
11. Slotting and shaping-machine. 

12. Double-head horizontal toring-machine. 


ments. Within the past two years there have been 
constructed two new bays and an extension of a 
third to the foundry, and a further bay is now 
about to be built, on the site of one of the old bays. 
A new engine-erecting shop was completed a year 
ago, and two new bays in the boiler works are at 
present being finished. A shop for the construc- 
tion of valves has been arranged. In all the old 
shops the machine-tools have been, or are being, 
rearranged. A new smithy has been built, and 
hammers of the pneumatic type have been installed. 
The area embraced in the engineering department 
is almost square, being 1025 ft. long along Queen’s- 


13. 70-in. crank-shaft lathe. 
Double-head boring-machine. 
Horizontal boring-machine. 

| s4-in, Inthe (double head). 


18. 34-in. shafting 
19. 15-ft.-gap 
20, 20-cwt. pneumatic hammer. 





24. Scarphing-machine. 
25. Tube-plate drilling-machine, 
26. Horizontal hydraulic press. 
27. Horizontal boring-machine. 
28. Boiler-shell drilling-machine. 
eae lathe. Vertical plate-rolls. 

e. 


#3 


31. Hydraulic riveter. 


35. Hydraulic riveter. 


including the new bay now about to be constructed. 
The coppersmiths’ shop, brass-foundry, and smithy 
are to the rear, while the pattern-shop; stores, 
forge, and miscellaneous departments adjoin the 
engine-shops. 


PatreERN WorKSHOP AND FounprRy. 


The firm make all their own castings, except 
steel, as wellas the patterns, and it follows that the 
shops devoted to this purpose are not only exten- 
sive, but are prada § with all mechanical appli- 
ances. In the pattern-shop the practice, so far as 
we could judge, was to make more complete patterns 





600-ton hydraulic plate-bending machine. 





36. Hydraulic riveter. 

37. Ditto 

38. Punching and shearing-machine. 
9. Ditto Ditto 


3! 
40. 
41. 


Plate-straightening machine. 
Punching and shearing-machine 


21. 20-ewt. pneumatic hammer. 82. Hydraulic ra oy Nabe 42. Ditto itto 
22. Plate-planing machine. 83. 200-ton hydraulic flanging-press. 43. Ditto Ditto 
23. Flange-facing machine. 34. Boiler-shell drilling-machine. 44. Ditto 


Ditto 
45. Hydraulic accumulator. 


parts in progress of the heaviest turbine casings 
yet undertaken. The turbine in question is for 
the new ship of the Olympic class, now in process 
of construction in the yard, and is to be driven 
by the exhaust steam from the two large triple- 
expansion engines driving the wing-shafts. The 
casing in this instance is 25 ft. 10 in. long, while 
the over-all diameter of the rotor, which will be 
rotated within the casing, is 16ft.1lin. The casing 
is being made in seven parts; but, even so, the 
largest casting will be about 45 tons, while the 
total weight of the casing will be 215 tons. Cast- 
ings have been made for cylinders up to 110 in. in 
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Fic. 25. Turpine-Castnc Castine-Pits 1x Iron Founpry (Bay No. V.). 
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diameter, the longest stroke being 75 in., and the | table, the weight being taken on a sensitive bearing 
Large | face of large diameter, so that 
engine sole-plates are, of course, made up in parts, | surety of preserving the alignment. This table has 
some of them consisting of five pieces, the heaviest | a double rotary motion combined with a compound 


heaviest cylinder casting weighing 50 tons. 


weighing 50 tons, while the complete sole - plate 
weighed in all 220 tons. Columns for the main 
propelling-engines, of a weight of about 22 tons, 


there is greater 


motion, with 3-ft. and 2-ft. movement, and a bodily 
movement laterally of 4 ft., so that the motion is 
completely universal, the cutting tool being able to 














Fic. 37. Tursine Casinc ror THE Larcest TuRBINE-DrRivEN STEAMER YET BvItr. 





om 














Fie. 38. Watiin anp Scorr Krne’s Semi-Auto Patrern Maker ; Patrern-Makine 
Macurine Company, NorrincHamM. 


have been cast. There is given in Fig. 37, on this 

e, a view of the large turbine casing being 
delivered from foundry for the largest turbine- 
driven steamer yet built. 

The equipment of the pattern-shop is complete. 
Mention may be made of one of the machines—a 
universal pattern-making machine, of Wadkin and 
Scott King’s design—that illustrated by Fig. 38, 
annexed. The work lies flat upon a horizontal 





operate at every angle. Patterns as large as 90 in. 

in diameter and 22 in. thick, or a block 96 in. by 

96 in. by 23 in., may be taken on the table. The | 
longitudinal and traverse slides are read to shrink 
scales, and the traverse is self-locking when the 
centre of the revolving-table is in right alignment 
with the centre of the cutter-spindle, whether 
vertical or horizontal, and is also dead central over 
the centre of the column supporting the work-table 





and over the centre of the runway. Thus the work 
can be accurately set in a very short time. The 
work-table is of fixed height, and the operator can 
easily overlook the work during cutting operations. 
On the other hand, the cutter is movable vertically 
on a standard which is fitted with a rigid slideway. 
The motions are all right-lined, following the 
general practice applied in pattern-making and 
milling-machine construction. Thus much time is 
saved in marking off, as just centres take the place of 
lines. Short centre quarter cross belt-drive for the 
spindles is replaced by machine-cut spiral gears, 
with ground teeth enclosed in a self-lubricating 
chamber. This enables the cutter-spindle to be 


.| dropped below the level of the arm, and therefore 


into a core-box, with its axis llel to the surface 
of the work. The use of the drop-spindle also 
allows cutters to be carried close up to the 
housing, dispensing with long boring-bars and 
supporting-brackets, which are only applicable 
to straight boxes of limited length. This machine, 
which has been found very useful for a great 
variety of work, is suitable for cutters up to 24 in. 
in diameter. 

Patterns are at present stored in an annexe to 
the pattern-shop, but it is intended to absorb this 
space for an extension of the workshop, and to 
provide a new store. 

The iron foundry at present consists of seven bays, 
having a total area of 12,540 square yards. As an 
indication of the extent of the work done, it may be 
stated that last year there were produced 6830 tons 
of castings in iron. Six of the bays are parallel to 
each other, and at the north end there is one bay 
running at right angles to all the others. The roof 
is carried on columns, there being no partition walls. 
The transverse bay (No. 1 on plan) is used chiefly for 
heavy sand castings, and is now under reconstruc- 
tion, and will have extensive moulding-beds and 
three large core-stoves heated by producer-gas from 
Hislop producers, which are éred with coke, The 
six parallel bays are used as follows, commencing 
from the right of the plan (Fig. 22). No. 8, fitted with 
a 7-ton and 5-ton overhead crane, is used for small 
and medium sand moulding. No. 7, with a 7-ton 
travelling crane, is used along that part of its length 
adjoining bay No. 1 for fettling small castings, and 
along the other side for fettling larger castings and 
for storing large moulding-boxes. No. 6, fitted 
with a 7-ton overhead traveller, is used for storing 
pig iron and heavy scrap for about one half of 
the length and for making the loam cores for 
cylinders, small turbine casings, and change-valves 
up to 7 tons in weight. No. 3, equipped with 
one 30-ton and one 40-ton overhead electric 
traveller, and several hand jib-cranes, has three 
large casting-pits and five smaller ones placed 
contiguous to each other, with removable divisions. 
In this bay also there are five core stoves. At 
present part of this bay is used for large sand 
castings, but these will ultimately be made in the 
reconstructed transverse bay, so that this No. 3 
bay will be used entirely for loam castings, medium- 
sized cylinders, turbine casings, change-valves, &. 
This bay is illustrated in Fig. 23, on Plate V. In 
No. 4 bay, which has three 3-ton hydraulic jib- 
cranes, castings for accessories to machinery are 
moulded, while sand-mixing is done at the centre 
of the bay, there being three heavy loam grinding- 
mills. The No. 5 bay, with one 40-ton and one 
45-ton overhead electric travellers, has three large 
pits, one of them 30 ft. by 20 ft. by 12 ft., capable 
of taking the largest castings likely to be made for 
some time, while there are also two large core 
stoves. The major portion of the remainder of the 
bay is used for the heaviest class of loam castings, 
cylinders, turbine casings, stern tubes, cylinder 
liners, &c., while one end is given up to fettling 
the largest castings. A view of this bay is given in 
Fig. 25, on Plate VI. Throughout all the shops 
there are standard-gauge railway tracks, with square 
setting between the rails. At all points of inter- 
section turn-tables are fitted, and thus any casting 
can be removed from any one part of the foundry 
to another by rail. Here, as elsewhere, there are 
extensive narrow-gauge lines. 

The plan, Fig. 22, shows generally the arrange- 
ment of the foundry as it will be when the new bay 
is constructed. It may be well to sum up the 
oo ge and indicate generally the scheme 

opted in planning the building in its ultimate 
arrangement. First, as regards cupolas, there are 
six, together capable of melting at the rate of 50 tons 

r hour, and one with a capacity of 15 tons per 
our, which is used where a small quantity of metal 





40 ENGINEERING. [JULY 12, 1912. 





MESSRS. HARLAND AND WOLFF'S WORKS; ROOF OF NEW BAYS IN FOUNDRY. 


BOILER SHOP WEST 
1-05 Between Survey Pots . --- . --- - 
a fe - 20 OF - —nfe---- 99" -Vie-- 50-f —-ve--- 30 i -- 20- 3§-—>4¢-- 20-04 = 99°7§ —- 4S 4; 
+ z : 


+ i 
! 
e s © ‘ 
HYDRAULIC 
} | ACCUMULATOR 











-----------> 


en, eee | 
pane n aren eonnnn GEG" aro cenensanaen 
 ateales'e: ~ 


» 
' 
§ 
a 


CORE STi OVE/ 


x---.99 6°—- 
Between 








. 13°61 1F-€. 
eS 
he 
Wg 


Z 
/N°2 
CORE STOVE 
18°8--- 


I 








CHIMNEY 








1g 48. 
SECTION B.B. 





















































(2893 C. UN 


on Umbrella Rook 
Cantilever Roof 








Old Bay(Removed) __| 





BOILER snoP 
w-e=-2--=--50' Q%--------=-- 
boos 


(2893. 


is required suddenly or for repairs. The total capa- | of the two bays Nos. 6 and 7, in the former of which | material, including the coke, in boxes, and deposits 
city of all the furnaces is thus 65 tons per hour. the pig iron and heavy scrap is stored. In each | it on the platform. This method has been preferred 
Four of the cupolas are grouped together and are of these bays there is a high-speed 7-ton overhead | to the more usual custom of having hoists from the 
served from one platform, which runs across one end electric traveller, which lifts al] the charging! ground floor to the charging-platform, as there is no 
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need to wheel the material firstly into the hoist, and, | moulds. The location of these is shown on the|arrangement of cupola platform, &c., already 


secondly, from the top of the hoist to the position 
on the charging-platform where it is required. The 
same principle is adopted in the case of the two 
5-ton cupolas, which are located in No. 8 bay, 
where a large part of the small and intermediate- 
sized sand moulding is done. These two cupolas 
are seen in Fig. 24, Plate V., to the left of the 
view, while the four others are in the distance. This 
location of the cupolas at two points on the plan 
was desirable, in view of the area covered by the 
foundry and the distribution of moulding stations, 
in order to reduce to a minimum the shanking 
of metal inevitable in the case of small ladles 
for small sand castings. The cupolas, it may be 
added, were constructed by the firm in their boiler- 
shop. In view of the experience of the manage- 
ment, it may be interesting to give a list of the 
moulding-pits, with their sizes :— 
Moulding-Pits in the Iron Foundry. 


Size. Purpose. 
25 ft. by 17 ft. by 7 ft. ... Bed-plates. 
Se... BR.» TT... is 
26 ft. ,, 16 ft. ,, 8ft. ... Cylinders and bed-plates. 
26 ft. ,, 16 ft. ,, 10 ft. - is 
26 ft. ,, 16 ft. ,, 10 ft. ... os °° 
27 ft. ,, 18 ft. ,, 12 ft. ... Turbine casings. 
Ba. , Wa. « Se ... ee "a 
30 ft. ,, DOft. ,, 12 ft. ... 9 = 
17 ft. ,, 13 ft. ,, 7 ft. ... Columns. 
17 ft. ,, 13 ft. ,, 7 ft. ne 
17 ft. ,, 18 fe. ,, 7 ft. 
14 ft. ,, 12 ft: ,, 7 f. ee 
MS... BE « TAR. ae 


The larger pits, of course, are located in bay 
No. 3 on plan, where the heavy cranes are situated, 
while others are in the new transverse bay, which 
is to be used in future for heavy castings. We 
may give also a list of the core-stoves, which, it 
will be seen, will accommodate exceptionally heavy 





plan, Fig. 22, page 38. 


Core-Stoves. 

No. Size. 

= ... 20 ft. Oin. by 25 ft. 0 in. by 14 ft. 0 in. 
. ... 18 ft. Oin. ,, 33 ft. Oin. ,, 14 ft. Oin. 
S « ... 18 ft. Oin. ,, 19 ft. Gin. ,, 10 ft. 6 in. 
4. ... 14ft. 9in. ,, 19 ft. Gin. ,, 10 ft. 6 in. 
i « .. 18 ft. Sin. ,, 24 ft. Oin. ,, 14 ft. Oin. 
os ... 18 ft. Sin. ,, 24 ft. Oin. ,, 14 ft. Oin. 
= ... 18 ft. 10 in. ,, 24 ft. Oin. ,, 14 ft. Oin. 
Pe ca ... 18 ft. Sin. ,, 2 ft. Oin. ,, 14 ft. Oin. 
9 . 18 ft. Sin. ,, 28 ft. Oin. 14 ft. 0 in. 


The latest bays completed, which are numbered 
6 and 3, were constructed last year, and the contrast 
between them and the older bays with the Belfast 
roof is clearly seen from the photographs repro- 
duced on Plate V. The older bays had a span of 
45 ft. and a height to the crane-track of 22 ft. 
The bays recently completed have each a width of 
49 ft. and a height to the crane-track of 30 ft. It 
will be seen that the roof is entirely of glass. Un- 
doubtedly the Belfast roofs formed a most econo- 
mical and serviceable structure, but the advantage 
of abundance of natural light is now more than 
ever recognised, and although the prime cost is 
greater, there can be no question of the advantage, 
even from the financial point of view, in the greater 
volume and more accurate work which can be 
achieved with the more diffused and brighter light. 
The new bay, which is about to be constructed, 
will be of similar construction, and drawings of it 
are reproduced on pages 40, 41, and 42. Figs. 39 
to 42 are plans which show the relation of the new 
bay to the old bays—the latter running at right 
angles. Figs. 43 and 44 show the columns and 
details of roof principals; Fig. 47 illustrates the 
system of supporting the cranes ; Fig. 48 is a longi- 
tudinal section showing the relation of the new 
roof to the lower roofs of the old bays and the 


referred to, while Fig. 49 is an elevation of the 
new bay. 

The length of this bay is 260ft., the width 81 ft. 6 in. 
clear between the main columns, and the height to 
eaves 50 ft. The main columns are spaced about 
32 ft. 6 in. apart. The cross roof girders support- 
ing the cantilever roof trusses connect the columns 
on each side of the shop and provide lateral stiff- 
ness to the building. A large lean-to roof at the 
north end, Figs. 48 and 49, covers the foundry 
drying-stoves. The shop is designed to carry 80- 
ton electric travelling cranes at a height of 39 ft. 
above the floor ; a line of rails on the west side of 
the shop at a height of 22 ft. above the floor 
supports 5-ton mono-rail cranes, 23 ft. radius, 
Fig. 47. The roof-covering on the main portion 
consists of rough cast glass set in putty on steel 
bars. Along each ridge there is a large venti- 
lator, the roof of which is glazed similarly to the 
main slopes. Gutters of extra width, and suitable 
gangways and hand-rails give easy access to the 
roof for cleaning purposes. The sides of the build- 
ing consist of galvanised corrugated sheeting fixed 
to steel framing and provided with large windows. 
The glazed roof and the large windows in the sides 
of the building provide ample light for the inside 
of the shop. The lean-to at the north end is covered 
with felt laid on timber planking. All the main 
columns are erected on concrete blocks set on 
timber piles. 

This new bay will have one 80-ton crane and 
one 30-ton crane, each with four motors; but 
as the cranes in this case will correspond closel 
with those in the new erecting shop, which 
we shall describe later, no further reference 
need be made to them here. A new feature will 
be a 5-ton electric travelling or walking-crane 
supported on the side columns, as shown on the 
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Fig.56. 


2838. ™. 


by Sir William Arrol and Co., Limited, of Glasgow. 
It will be seen that in this case also the ridge system 
has been adopted, the columns supporting these 
being at 34-ft. 2-in. centres (Figs. 50 to 52). 
Supported on the columns there are two lines of 
crane girders throughout the entire length of the 
shop, the lower line having an electric travelling 
crane with a capacity of 20 tons, and the upper two 
80-ton electric travellers. The clear distance from 
the ground to the underside of the lower crane is 
about 44 ft. 4 in. (Figs. 53 and 54). The roof is 
covered throughout with rough cast glass set in 
putty on steel bars, and all valleys and eaves are 
provided with rain-water gutters and with gang- 
ways for the cleaning and inspection of the roof. 
The glass roof and the ample provision of large- 
size windows in the sides and ends of the building 
ensure an exceptionally well-lighted workshop. The 
ventilation is carried out by a system of continuous 
hood ventilators along each ridge. All main columns 
and all verticals supporting framing are erected on 
large-size concrete blocks set on groups of pitch- 
pine piles. The side covering of the building 
consists of 18 W.G. galvanised corrugated sheeting, 
finished at the ground with a dwarf brick wall. 
Doors and windows of large size are provided. 
The end of the shop facing Queen’s-road is built 
of brickwork, with a suitably ornamental finish. 
The cranes are of special interest, not only in 
view of their arrangement on different tracks, but 
of their design. These were supplied by Messrs. 
Craven Brothers, Limited, of Manchester, and are 
illustrated separately by Figs. 55 to 57, on the 
present and opposite pages, as well as in the views 
of the shops on Plates VIII. and IX. The two 
80-ton electrically-driven overhead travelling cranes 
have four motors, the loads being taken by eight 
fall-lifts of wire-rope which have been tested up to 
100 tons. The hoisting speed of the main lift is 
4 ft. 6 in. per minute, and of the auxiliary lift o: 
20 tons 23 ft. per minute ; the cross-traversing is 
done at 80 ft. ‘¢ minute, and the longitudinal travel- 
ling at 120 ft. per minute—all under full load. 
The hoisting controllers have special rating for 
slow-speed hoisting. The girders are of the strutted 
Warren type. e travelling wheels are fitted 








with compensating carriages to equalise the load. 
Automatic arrangements are provided to prevent 
overwinding. The brakes are of automatic coil 
magnetic type, which, in the event of the current 
failing, take charge of the load. There is also an 
automatic water-cooled centrifugal governor brake 
fitted, which prevents the pea of lowering exceed- 
ing a safe limit. The 20-ton electrically-driven 
overhead travelling crane has three motors and has 
been tested to 25 tons. The hoisting of the heavy 
lift of 20 tons is at a s of 23 ft. per minute, 
and the light lift of 10 tons at 46 ft. per minute ; 
cross-traversing is done at 100 ft. per minute, 
and longitudinal travelling, with full load, at 
250 ft. per minute. The same arrangement of 
controllers and governors are fitted as in the 
larger cranes. 

late VIII. gives a view of this new erecting- 
shop, and shows a group of exceptionally fine tools 
for the completion of casings and rotors of turbines. 
There are five planers used for the flanges of 
casings and for heavy reciprocating-engine frames, 
all of Shanks’s latest design. The heaviest tool 
(No. 1 on plan, Fig. 22) planes vertically and hori- 
zontally a surface of 20 ft. by 25 ft. respectively ; 
the actuating motor is of 30 brake horse-power, and 
the cutting speeds range from 18 ft. to 40 ft. per 
minute. Alongside it is a double-headed hori- 
zontal boring and tapping-machine by the same 
makers (No. 2 on ar with a spindle 4? in. 
in diameter, and arranged to travel vertically 
13 ft. and horizontally 12 ft. The table is 
20 ft. 2 in. by 10 ft. There are two motors of 
12 brake horse-power, and the spindles are driven 
with the wide range of from 6 to 190 revolutions 
per minute. Throughout the works there are ten 
similar machines, also by Messrs. Shanks, Continu- 
ing along the same side of the bay, there is (No. 3 
on the plan and seen to the right of Fig. 29, 
Plate VIII.) a horizontal boring-mill for boring the 
cylinders of reciprocating engines, as well as the 
casings of turbines. The table in this case is 
67 ft. 6 in. long, with a width of 16 ft., and turbine 
casings up to 17 ft. in diameter can be bored. 
The boring-bars are 11 in. and 22 in. in diameter 
respectively, and the machine is operated by 40 and 





20 brake horse-power motors. The next machine in 
the same line (No. 4 on plan and seen also on the 
view on Plate VIII.) is a lathe for turbine rotors. 
Messrs. Shanks, of Johnstone, are the makers of 
it also. The headstock has 100-in. centres, and 
the tool is designed to take in a job 50-ft. long, 
there being two complete sets of supporting stays 
and rests. The motive power is provided by a 
60-brake-horse-power motor. On the opposite side 
of the shop there is (No. 5 on plan) a vertical boring- 
mill, by Shanks, to admit cylinders up to 120 in. 
in diameter and 10 ft. high. There are two other 
machines of this type in the works (No. 6 on plan 
being one) arranged with traverse tables, and each 
es with a motor of 10 brake horse-power. All 
of these tools are, of course, commanded by the 
two 80-ton and 20-ton cranes. There are two large 
surface tables, each 20 ft. by 15 ft.. seen to the 
left of the view on Plate VIII., and the turbine- 
erecting bed is placed at the end of the turbine 
machine-shop, a pit, 10 ft. by 10 ft. by 12 ft. deep, 
being fitted for the shrinking on of the discs and 
spindles to the rotor-drum. 

The remaining part of the same bay is given up 
to the erection of reciprocating engines, and the 
view, Fig. 30, on Plate [X., gives some idea of the 
system of scaffolding used in this work. It will be 
seen that the engines are erected on heavy haulks 
of timber on the floor, which is laid with Jarrah 
timber blocks. When the photograph was taken 
for illustrating this reciprocating-engine erection- 
shop, there were in process of erection eight 
different sets of engines for four twin-screw ships, 
two of the engines being 4500 horse-power, two 
of 2400 horse-power, and four of 1900 horse-power, 
representing a collective power of 21,400 horse- 

wer. 

In order to ensure that the columns of the exist- 
ing shop would not be in any way disturbed by 
the making of the foundations of the columns of 
the new shop which rest on concrete bases on the 
tops of 24-ft. long piles, a considerable space 
had to be left between the old- and new shops, 
and this has been admirably age me ru various 

uu , the greater being allocated to the 

a of blading the poten for the turbine 
casings and rotors. The rosary system is adopted 
for the most part, and the work is done as 
dictated by the most recent —. A part 
of the space at one end of the shop is utilised as 
a tool-room, from which there is issued all tools 
and gauges, while at the other end there is now 
in process of installation a 50-ton Buckton testing- 
machine. 

And now we turn to the older bays: No. 1 
bay, which has a span of 45 ft. and is tra- 
versed by two 10-ton overhead cranes, is a 
fitting-shop, and is partly devoted to the repair- 
ing of works cranes and plant, The machinery 
has been rearranged in this shop, so as to bring 
all the planers together. Much of the smaller 
work for the propelling engines is also done in 
this shop, and there is a fine collection of milling- 
tools, as milling is now preferred to slotting for 
the preparation of most of the parts of auxiliary 
machinery, for connecting-rods, crosshead nuts, 
main engine drag-links, eccentric rods, and hand- 
gear. In this shop the ballast and sanitary pumps, 
centrifugal pumps, steering engines, winches, &c., 
are made for all the ships. 

No. 2 bay is the old erecting-shop, now the heavy- 
machine shop, as illustrated in Fig. 31, on Plate IX. 
It is of 55 ft. span, and is served by a 40-ton crane, 
two 35-ton cranes, and one 15-ton crane. The machi- 
nery in this shop is being rearranged. One of the 
erecting-pits has been left, the other has been 
filled up, and the space is being utilised for machine- 
tools. These are grouped according to their class, 
there being a fine battery of planing-machines of 
the horizontal and vertical type at one end (Nos. 7 
to 9 on plan being types). There is a fine 
Buckton tool adapted to a stroke of 20 ft., and 
having a table 20 ft. by 8 ft., the cutting — 
ranging from 22 ft. to 45 ft. per minute. There 
are fifteen planers, with strokes ranging from 
3 ft. to 20 ft., by Bateman, Buckton, Hulse, 
and Shanks. The slotting-machines in this shop 
are also notable. No. 11 on plan is representative. 
There are twelve of them with strokes ranging 
from 10 in. to 72 in., Buckton and Shanks having 
provided many of them. One of the designs by 
the former is a 43-in.-stroke machine, with a 


circular table of a diameter of 87 in. ; the 
cutting s is 12 ft. to 36 ft. per minute. Of 
heavy milling-tools there are about a dozen. One 
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of these, which we saw working on milling key- 
ways and propeller shafts, has a 4-in. spindle. 
The revolving table is.42in. in diameter, and the 
horizontal and cross traverse is respectively 51 in. 
and 31 in, 

Amongst the boring and turning-machines there 
are five by Hetherington ; the largest, not yet in- 
stalled, will admit a job 12 ft. in diameter by 5 ft. 
high. The table is 10 ft. 6in. in diameter, and 
the machine is quadruple-geared, being driven by 
a 35-brake-horse-power motor. Several modern 
high-speed radial drilling, tapping, and studding 
machines are about to be installed, some with 
box-beds, the spindles being 2} in. in dia- 
meter, and having a radius of 5 ft. These are to 
be fitted with patent clamping gear, and will have 
helical cut wheels next the motor and on the outer 
bearings. Others will have low beds with 3}-in. 
spindles set for a 7-ft. radius. In this case the 
gear-box is at right angles to the table. 

No. 3 bay is a turnery, and a view looking 
westward is given in Fig. 32, and looking east- 
ward in Fig. 33, both on Plate X. The span is 
45 ft., while the height to the crane track is 27 ft. 
There are two cranes in this shop, each of 23 tons 
capacity. It is not possible to enter into details 
regarding the very large collection of tools in this 
bay, but mention may be made of a 70-in. crank- 
shaft lathe, No. 13 on plan, and of several heavy 
boring-machines (Nos. 14 and 15 on plan). 

No. 4 bay is a brass-finishing shop, of which a 
description has already been given. 

Running semana) to the bays 1 to 4 are three 
bays, each 177 ft. long. The first of these, No. 6 
bay, as shown on the plan, Fig. 22, was formerly an 
erecting-shop, but now accommodates several heavy 
tools. Here there are two 25-in. lathes, by 
Shanks (Nos. 16 and 17 on plan) ; also one 18-in. 
shafting lathe. In No. 7 bay there is one long 
lathe bed, on which there are two 34-in. head- 
stocks, each driven by a 60-horse-power motor, 


making two independent lathes. Hither headstock 
can be removed and the machine used as one lathe, 
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Fie. 58. THe Vatve Construction SHop. 


|capable of taking shafts 80 ft. long, either for 


turning or trepanning, for which latter there are 
bars suitable for holes 9 in., 10 in., and 12 in. in 
diameter. A tank is fitted in conjunction with a 
centrifugal pump for passing water through the 
boring-bars in the trepanning lathes. There is 
also a quadruple geared screw-cutting shaft lathe, 
to deal with jobs 42 ft. between centres (No. 18 on 
lan). 
, Another notable tool in this same bay (No. 19 on 
lan) is a lathe for turning steering-gear quadrants. 
is can swing jobs up to 25 ft. in diameter and 
admit between centres a job of 23 ft. This machine, 
which is equipped with a 60-brake-horse- power 
motor, is used not only for turning the quadrants, 
but for crank-shaft, piston, and cylinder-cover and 
heavy work generally. There is in this bay also a 
Norton porek. n for dealing with shafts up to 16 ft. 
long and 18 in. in diameter. 

e last of the bays, No. 8, is entirely rearranged 
as a valve-finishing shop, and a view of it is given 
above, Fig. 58. Most of the tools in this shop 
are new. There are here or elsewhere six of 
Lang’s latest design of 10-in. screw-cutting and 
surfacing-lathes and six of the 8}-in. size; five 
of Herbert’s hexagon turret lathes for work up 
to 34 in. in diameter, and two capstan lathes for 
work up to2} in. in diameter. There is a Richards 
machine for milling keyways for valve-spindles, two 
Asquith horizontal boring and tapping-machines 
with 2}-in. spindles having a vertical and hori- 
zontal traverse of 24 in., and for valve and 
general work two Tullis machines with a range of 
8 from 50 to 590 revolutions per minute. 

ere are several horizontal boring-mills by Richards 
andalso by Harvey. The largest tool by the former 
firm is designed to face up to 36 in. in diameter. 
It is fitted with slide and revolving tables, the bed 
being 7 ft. 4in. long. The motor is of 7} brake 
horse-power, and the speeds range from 3 to 140 
revolutions minute. As in all the later 
shops, the floor is laid with pitch-pine or spruce 
blocks, and there is a bed, laid with polished 
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bricks on concrete foundations, for the water 


testing of valves. 


Borter-Maktnc DEPARTMENT. 


The boiler-making department has quite recently 
had added to it two new bays, each of 400 ft. in 
length and 67 ft. span, numbered 4 and 8 on 
plan (Fig. 22), the total number of bays devoted to 
boiler-making being eight, as shown on the plan. 
Originally there were three bays alongside the 
Queen’s-road, numbered 1 to 3, following which, 
three new bays were built at the end of these, and 
at right angles to them. These three bays, now 
numbered 5, 6, and 7, were lengthened some 
years ago, and they are now the longest and most 
important, two of them being 815 ft. in length and 
of 56 ft. span, and one 689 ft. in length and 46 ft. 
span. The two new bays run parallel to Nos. 5, 6, 
and 7. The total area devoted to the boiler-making 
shops is 25,500 square yards, of which 8128 square 
tg have been added during the past five years. 

e extent of the equipment is indicated by the 
fact that the output is equivalent to eighty double- 
ended boilers per annum, including all accessories, 
uptakes, funnels, &c.; and all are for ships built 
by the firm. The capacity of the machines is 
further proved by the fact that the largest double- 
ended boiler made so far is 17 ft. 3? in. in diameter, 
21 ft. 4} in. in length, and weighs 1264 tons without 
water, while the largest single-ended boiler is of 
the same diameter, 12 ft. 2 in. long, and has a 
weight of 81? tons. It should be added, however, 
that these dimensions by no means taxed the 
capacity of the plant. 

n describing the'more important tools, we are 
forced to adopt the itinerary method, as it is probably 
as good as any, in view of the fact that many of 
the tools are worth particular notice on a visit to 
the works. In some instances they are departures 
from standard practice—in the form of additions 
made to suit the firm’s own practice. We may take, 
first, the three bays parallel to Queen’s-road, and 





those which form the original boiler works, con- 
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Scarpuine-MacuineE, BY Messrs. Scriven anp Co., LEEps, 

















Fic. 60. Scarpurnc-Macuine, By Messrs. Scriven anp Co., Leeps, with TarerR Biocks on TABLE For ScarPHina Crown 


structed in 1880. The machines have in many cases 
been modernised and the arrangement of them 
changed, not only to ensure that the plates will 
pass through the tools in regular sequence in their 

rogress towards completion for boiler-building, 
but to have all the machines on one side of the 
shop, so that the material may be arranged on the 
opposite side, leaving an easy road for the overhead 
crane lifting the material from one side of the shop 
to the machines on the other. 

In No. 1 bay, which has a span of 45 ft., there 
are four electric cranes, lifting respectively (two) 
30 tons, 20 tons, and 10 tons; the larger of the 
machine-tools are located in this bay. A general 
view of this bay is given in Fig. 34, Plate XI. In 
bay No. 2 there are two 5-ton cranes travelling at a 
speed of 350 ft. per minute, and here are arranged 
machines for dealing with the plates before assembly 
in the adjoining bay. No. 3 bay has a span of 
58 ft., but in this case the length is only 200 ft., 
as compared with 450 ft. in the case of bays Nos. 1 
and 2. In this bay there is one 5-ton overhead 
travelling crane, as the work is largely devoted to 
the flanging of plates and the preparation of units 
for assembly in No. 1 bay. 

The first notable machine in these bays is a 





Bars FoR CoMBUSTION CHAMBERS, 


plate-edge planer (No. 22 on plan). This machine, 
driven by two 20-horse-power variable-speed motors, 
is capable of planing a plate 27 ft. in length and 8 ft. 
in width. The next tool met in a walk through 
this bay is a scarphing-machine by Messrs. Scriven 
and Co., Leeds, illustrated by Figs. 59 and 60, 
annexed, and numbered 24 on plan. The machine 
has a 28-in. stroke, with one cutting head, and has 


7 





taper blocks for the tables which can be arranged 
at will for different operations. For instance, 
taper-work blocks are provided for scarphing butt- 
straps. Convenient means are provided for clamp- 
ing the butt-straps on to the table to enable the 
end to be tapered, as shown roughly in Fig. 61. In 
this way butt-straps up to 24 in. can be worked in 
the machine. In the case of combustion-chamber 





nlates, again, where both corners require scarphing 

fore the plate is flanged, two taper blocks are used. 
Crown bars for combustion chambers require to be 
machined to fit over the corners, as shown in the 
sketch (Fig. 62). For this operation two taper 
blocks and the main table are removed, and con- 
venient vices are provided on the bottom bed for 
clamping the crown bars in position in batches, as 
shown in Fig. 60, so that both corners can be 
machined at one setting. With the taper tables 
removed, cast-iron dead-plates for Howden furnaces 
can easily be fixed on the table of the machine in 
batches, and machined on the joints. The loose 
pieces fit into the dead-plates, to carry the fire-bars, 
and can also be machined on both ends. The tool, 
indeed, has been found of very wide utility, several 
units of the boiler formerly worked on the slotting 
or shaping machine being done now on this machine, 
Much of the work we have described is frequently 
done, too, on edge-planing machines which are not 
suitable for the operation, and some of it has had to 
be done by smiths. The machine is driven by a 
direct-geared variable-speed electrie motor of 10 
horse-power, mounted on a bed-plate attached to 
the machine. The return is at double the cutting 
speed, and is arranged for by means of semi-electric 
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Fies. 63 to 66. Dousie Gantry For Bormer-SHELL Rivetine-MacuHInEs. 


gear. The length of the bed is such that the two 
corners of a plate 5 ft. wide can be machined at 
one setting. Opposite this tool is a flange-facing 
machine, numbered 23 on the plan. 

Next to this there is to be installed a duplex 
radial drilling-machine by Messrs. Asquith, Halifax, 
with a special device for dealing with shell-plates, 
and drilling at a high s , and also three pillar 
machines for general boiler work, likewise by 
Asquith. A tool worthy of special note is a large 
Sotibe-tented tube-hole cutting machine running 
at a high speed, and numbered 25 on the plan. 
An hydraulic shell-bending machine (26 on plan), 
which was built by the Engineering and 
Hydraulic Company, has special adaptations. The 
machine consists of two main cast-steel cross- 
heads, which are in a vertical plane, and the 
two upper and the two lower ends are connected 
respectively by forged steel links. The power-ram 
is placed centrally between the two links, and 
there are two drawback rams, one on each side of 
the links. On account of its particular construction 
it is necessary that the resistance of the work should 
be as nearly as ible in the same horizontal plane 
as the centre of the ram ; in other words, that the 
centre of resistance should be as nearly as possible 
in the centre of the crossheads. To this end the 
firm have provided two swivelling jibs mounted in 
pedestals on the machine entablature, which work 
freely in ball-bearings, and are provided with turn- 





buckles, enabling the long wrapper boiler-plates of 
any ae to 5ft. and jin. thick to be hoisted to 
the required height, so that they may pass through 
the machine from end to end, while being bent at 
the required points, during suspension at the same 
horizontal plane, the centre of the work being 
always, as required, at the centre of the head. The 
machine has a ram 30 in. in diameter with a 24-in. 
stroke, and is fitted with water-saving gear, the 
low-pressure water being used for bringing the ram 
up to the work, after which the full pressure of 
the hydraulic system is brought into operation 
for bending the plate to the required curve. The 
method adopted, however, is not automatic. 

One of the notable tools in No. 1 bay is a hori- 
zontal boring-machine by Messrs. Campbells and 
Hunter, Leeds, for drilling combustion-chambers, 
and numbered 27 on plan. This is really two 
machines combined, the motion on the side of the 
pillar having almost a universal application. It 
will be seen from the photograph, reproduced in 
Fig. 70, page 50, that the table serving the 
machine is on a truck running on rails over a pit at 
right angles to the machine. The table is, as 
usual, rotated by a worm wheel, and has a hole 
through the centre, so that a double combustion- 
chamber with furnaces can easily be drilled. There 
is also in this  eedy J the department vertical- 
plate rolls, num 29 on plan, capable of bend- 
ing plates up to 12 ft. long by 2 in. thick. 











One of the shell-drilling machines is located in 
this bay and is numbered 28, another is in bay 
No. 5 and numbered 34, In Fig. 71, page 51, there 
is illustrated the four-standard drill, numbered 28. 
It is capable of drilling boilers from 20 ft. to 
7 ft. in diameter; two single-ended boilers, each 
12 ft. 6 in. in length, can be taken together. The 
columns, which are movable along the bed by 
friction motion controlled from the saddle, are 
placed at an angle to the vertical, so that the 
vertical travel of the drills covers a larger area of 
the shell without requiring the boiler to be revolved; 
this also minimises the overhang of the spindles 
when drilling. In such case, too, the columns need 
not be so high in order to reach the centre of a 
boiler-shell of large diameter, so that they work 
more rigidly, and all handles and levers are within 
reach of the attendant. The spindles are 34 in. in 
diameter, and the vertical range upon the columns 
is 5 ft.6in. The raising and lowering motion is 
geared to the swivelling motion, so that each spindle 
always points to the centre of the boiler being 
drilled, irrespective of the ition of the saddle. 
Each spindle can be stop or started independ- 
ently of the others by lever and clutch carried upon 
the saddle. Change-wheels are supplied to suit 
different diameters of boilers, and the machine is 
operated by electric motor of 7 horse-power. As 
will be seen, the bed is fitted with gear for revolv- 
ing the boiler, there being four girders carrying 
eight brackets and eight runners. Adjoining this 
drill is a 600-ton hydraulic plate-bending machine 
(No. 30 on plan), and an hydraulic riveter (No. 31). 

In No. 3 bay, which has a 5-ton electric overhead 
traveller, there are two plate- furnaces, placed 
one at right angles to the other, forming an L; 
but they are to be reconstructed so as to be side 
by side, which experience has shown to be the 
better practice. e larger of the two furnaces 
is 14 ft. wide by 20 ft. long, and the smaller 
13 ft. 3in. by 20 ft. Convenient to them are two 
flangin este Pu by Messrs. Fielding and Platt, 
Limited, Gloucester, one of them of 160 and the 
other of 200 tons power, served by hydraulic jib- 
cranes with a wide radius. They are numbered 32 
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Fics. 67 to 69. 45-Ton Etectrric Cranes on Dousie Gantry FoR Borter-SHELt Rivetine- 
Macuine; Messrs. VaucHan anp Son, Limrrep, West Gorton, MANCHESTER. 


and 33 on plan. The rams have machined faces 
with T slots, so that various forms of flanges may 
be bolted quickly up to the ram to allow different 
classes of work to be undertaken. 

Turning now to the three main bays which are 
at right angles to Queen’s Road, and parallel with 
the electric-power station, extending, in the case of 
Nos. 5 and 6 bays, to a length of 815 ft., and, in the 
case of No. 7 bay, to 689 ft., we find some of the 
heaviest of the boiler-making machinery. No. 5 
bay is served by two 50-ton and one 10-ton over- 
head travellers; the height of rail-level is 36 ft. 
above the floor, so that there is no difficulty in 





manipulating the largest of boilers. This is the 
more important, as in this bay there has just been 
completed a double gantry, in which there are two 
riveting-machines, each capable of taking boiler- 
shells of a length of 21 ft. This structure is illus- 
trated by the perspective view, Fig. 35, on Plate 
XL., while on page 48 are details of the gantries 
(Figs. 63 to 66). Details of the 45-ton electric 
crane on each gantry are given in Figs. 67 to 69, 
annexed. The gantries were built at the works, and 
the cranes were supplied by Messrs. Vaughan an 
Son, Limited, West Gorton, Manchester. The 
riveting-machine under each gantry is of the ordi- 


: They are numbered 38 to 44 on the plan, 


dj track, which 





nary vertical type, and the distance a of the 
columns supporting the crane-track enables boilers 
of 18 ft. in diameter to be riveted. The water 
pressure in the machinery department is 1500 lb. 
per sq. in. The crane just referred to is of the 
single-motor type. The hoisting-motor is of 24 horse- 
power, and is capable of lifting 45 tons at a speed 
of 4 ft. per minute, while the traverse of the crane 
and full load is effected by hand. The crane is con- 
trolled from the riveting platform. The hoisting- 
block is fitted with rotating gear, there being a 
worm on the block itself, so that the boiler shell 
can easily be rotated by one man, after a rivet has 
been driven home, in order to bring the next rivet 
opposite the ram. 

e parallel bay, No. 6, which is equipped with 
two 10-ton high-speed electric overhead travellers, 
is utilised for punching, shearing, and otherwise 
machining the plates and bars for boilers and 
funnels. Here there are, as shown on the plan, a 
series of punching and shearing-machines, all of 
standard types and of the largest size and power. 
ig. 22. 
Notable is a tool for punching 48 holes ond. 
taneously, by Messrs. Craig and Donald, Limited, 
Johnstone ; this machine is used principally for 
funnel work, and is adaptable to three standard 
pitches. This works on plates up to 4 in. thick- 
ness. The same machine can be fitted with a 
shear-blade to cut 6-ft. plates at one stroke. A 
flanging-block, too, can be fitted to turn up the 
edges of plates of this length when desired. The 

ractice is to plane the edges of a number of 
unnel plates simultaneously, in order to ensure 
absolute precision, not only in the width of the 
plate, but in the distance from the edge of the 
rivet-holes formed by the multiple punching- 
machine. 

Another interesting tool is a double-ended hori- 
zontal punching and cropping-machine, by Messrs. 
James Bennie and Sons, Glasgow. It cuts at any 
angle from 90 deg. to 45 deg., without distor- 
tion, angles and T-bars, the latter up to 6 in. 
by 4 in. by ? in., while at the ends it punches 
l-in. holes in j-in. bars. The special feature of 
the tool, which is illustrated in Fig. 72, page 50, 
is that the angle and T-cutting blades are so 
formed that these sections are cut without distor- 
tion. The blades move towards the bar so that 
they come in contact with it at all points simul- 
taneously and cut while moving towards the root 
of the fe Moreover, bars may be cut square 
across or bevelled at any required angle. The 
punching ends, too, are so constructed that small 
angle-bars may be holed after having been bent, 
the steel supports for the dies being made very 
narrow, so that the machine may punch close into 
the corner of a bent bar. 

In this bay, too, there are a pair of machines for 
screwing the boiler-stays, and others for cutting the 
stay-bars. Scarphing the corners of end-plates to 
boilers is done by hand-hammering, and the plant in- 
cludes two fires commanded by an electric jib-crane. 
The object in having two fires is that while one plate 
is being heated the other is being worked under 
the hammer, the time of heating coinciding with 
the time of hand-hammering the scarph and truing 
it up to the edge, so that the scarphing work is 
practically continuous. 

No. 7 bay, which forms the northern boundary 
of the works, is arranged first with the marking-off 
table, 140 ft. long by 42 ft., and with a series of 
benches for the making up of small fittings, plate- 
work, &c., and for the hundred and one jobs 
which require to be done to complete the boiler. 
At mid-distance there is a zinc plating and galva- 
nising plant to deal with tubes of water-tube 
boilers. 

The two new bays in the boiler-shop, Nos. 4 
and 8, run at right angles to No. 3 Cor, and 
have a length of 400 ft. and a span of 68 ft. 
In each bay there is a 7-ton high-s electric 
crane, by Sir Wm. Arrol and Co., the crab run- 
ning between the crane girders instead of on the top 
in order to give the greater head-room. This is 
29 ft. high to the crane-track rails. A part of the 
shop at one end of both bays is occupied by the 
smithy for boiler work. Part of one of the bays is 
at present utilised for the reception of material, all 
sectional bars, plates, &c., being carefully stacked. 
From this bay they can be distributed to the 
various machine-shops by standard-gauge railway 
through all the bays, with 
turntables at the points of intersection. In another 
part of this extension all work is done on smoke- 
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boxes, uptakes, ventilators, air-trunks, and, indeed, 
all light work, excepting that connected with the 
funnels. There is, too, in this bay a large store 
for the reception of all parts, and as this store is 
commanded by one of the 7-ton cranes, heavy loads 
can be deposited in the bins. This store is near to 
the new main entrance to the boiler department, 
which is closed by two doors, one for ingoing and 
the other for outgoing traffic. 


Tue 150-Ton Crane. 


It has been explained in dealing with the fitting 
out of the ships at the five wharves (the property 
of the Harbour Commissioners) that there is avail- 
able for heavy loads the 60-ton sheerlegs on the 
wharf of the Abercorn Basin, and a locomotive 
crane capable of lifting and traversing with a load 
of 150 tons. With the growth of merchant ships, 
and the increase in power and weight of machinery, 
far greater lifting capacity than that of any of the 
existing cranes in the port became necessary three or 
four years ago. This was particularly the case 
when turbines were introduced, because it has 
proved to be preferable to complete the turbine in 
the shops and place it on board complete. In some 
cases the completed turbines are heavier even than 
boilers. Consequently, when the company embarked 
on the construction of ships of the Olympic class, 
fitted with low-pressure turbines, it became neces- 
sary to have additional crane equipment. The ty 
of crane serviceable depended a upon the berth- 
ing facilities. None of the berths were quite suited 
for ships of the Olympic class—first, because of 
the length of the fitting-out basin ; and secondly, 
and more particularly, because of the depth, as it 
is obviously necessary to keep the ships afloat at 
all stages of the tide. A basin had therefore to 
be dredged in the River Lagan in front of a new 
fitting-out wharf, and in order to minimise the 
extent of area thus dredged and to obviate 
having to move the biggest ships to and fro 
at the moorings, a floating crane was preferred, 
because it could be moved along the ship to lift 
turbines, boilers, or other weights, and place them 
in the ship wherever required. In the design of this 
crane an important consideration was the outreach, 
which had to be as great as possible, in view of the 
great and increasing beam of ships. A combina- 
tion of revolving tower and luffing-jib was therefore 
decided upon, and the result is that the full 
working load of 150 tons can be lifted to a height 
of 149 ft. above the water level, at an outreach of 
no less than 1V00 ft. 9 in. from the crane centre, 
with an outreach beyond the pontoon fender of 
57 ft., while with any load up to 50 tons the height 
of lift is 155 ft. at an outreach of 143 ft. 9 in. from 
centre ef fender, and 100 ft. beyond the pontoon. 
Dealing with normal lifts for moderate sized ships, 
excepting turbines and boilers, the floating crane 
may lie on the off side of the ship, lift a load from 
the wharf (the jib reaching over the ship), and 
deposit it in the ship at any point desired. 

he structure of the crane is well shown in our 
illustration on Plate XII. The jib, it will be seen, 
has its main front members pivoted to the top of 
the tower, and the rear legs are secured to a con- 
necting-rod of forged steel fixed to a travelling nut- 
carriage traversed by two screws at the back of a 
conical lattice structure, which forms the central 
part of the tower. The tower and conical structure 
carrying the jib revolve on rollers through a com- 
plete circle. The house containing the machinery 
is fixed on the tower near the bottom, at the rear 
of the crane, so that it serves also as a counter- 
weight, while the carriage containing the nut for 
luffing the jib is te the rear of the tower at the top, 
and also serves as a counterweight. The crane- 
driver’s house is fixed on the tower near the top, 
and just below the pivot or fulcrum of the jib. 

There are three hooks, one for a 150-ton load, 
one for a 50-ton load, and another for a 5-ton 
load, this last being suspended from a crane tra- 
velling the full length on the underside of the jib. 
The speed of lifting 150 tons is 5 ft. 9 in. per 
minute and lighter loads in proportion. The jib 
can be racked from maximum to minimum out- 
reaches in 5 minutes, and it revolves through a 
complete circle in 4} minutes. For lifting the 
150-ton load there are two 90-horse-power motors 
with series parallel control, and the same motors 
are utilised for rotating the two screws used in 
luffing the jib, the range being through an angle 
of about 45 deg. from the vertical line of the tower. 
For the 50-ton load there is one motor of 90 horse- 
power, and for the 5-ton load a 36-horse-power 
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motor. For rotating the tower on its turntable on 
the pontoon there are two 17-horse-power motors. 
The electric current for these motors is sometimes 
supplied through connections to the yard mains 
from the central power-station in the works; but 
on the pontoon there is a 180-kw. generating set, 
with boilers, switch-gear and other accessories com- 
plete, in order that the crane may be independent 
of the land electric station and be utilisable at any 
point in the harbour. The control and indicating 
devices in the driver’s house are very complete, and 
have been elaborated by Messrs. Harland and Wolff, 
enabling the driver to control the different motions 
with accuracy, the utility of which will be apparent 
when it is remembered that frequently the loads 
are out of sight when lowered and lifted. The 
pontoon is not self-propelled. Its dimensions are 
180 ft. long by 86 ft. wide, and it is built of steel 

lates and angles. The crane was tested with a 
ne" of 200 tons, and has proved completely satis- 
factory. The pontoon was built in this country, 
and the structural work and machinery were erected 
in Belfast by the Benrath Company. The magnitude 
of the crane is best expressed perhaps by the state- 
ment that its displacement amounts to nearly 2500 
tons when unloaded, 





In concluding our article, we wish to express 
our indebtedness to Messrs. Harland and Wolff, 
Limited, not only for the photographs and drawings 
to illustrate the article, but for the courtesy and 
facility afforded to the writer during his visit, and 
for the freedom with which information was sup- 
plied during the preparation of our notice. The 
photographic views of the works were specially 
taken for this article by Mr. R. Welch, Belfast. 








A Gas-ENGINED VeEssEL.— Messrs. Napier and Miller, 
Old Kilpatrick, launched on the 2nd inst. the auxiliar 
surveying vessel Y Ddraig Goch, which they have built 
for Mr. Godfrey H. Williams, of Aberpergwm, to the 
specification of Mr. William Gray, London. The vessel 
is 200 ft. in length on the water-line, 38 ft. in breadth, 
and 21 ft. 6 in. in depth. She has high ’tween decks, 
and four masts with a large spread of sail. The propelling 
machinery consists of a single-screw gas-engine with six 
cylinders, of about 225 horse-power. There is a suction 
gas-producer with washer complete, anthracite coal being 
used. The vessel has a gun-metal Bevis reversing pro- 
peller. An auxiliary gas-motor drives a dynamo sup- 
plying the current throughout the ship for working the 
various pumps, the windlass, and the capstan. There is 
large bunker capacity, which will enable the vessel to 
make a cruise practically round the world without refil- 
ling her bunkers, 
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department. On capital construction the North- | 
Eastern spent about » emer at of a million pounds 
ayear. He thought he was qualified to epeak as a busi- 
was indis , but by agreement the case proceeded | ness man, but was, of course, not a telephone expert. 
in his absence before the other two members of the| He had seen Mr. Gill’s tables, and tes one particu- 
Court, the Hon. A. Gathorne Hardy and Sir James | larly, as he had experience of it. This was the claim 
Woodhouse. The Judge returned to the Court on| for 24-ft. creosoted poles. Mr. Gill’s figures for plant 
Monday of this week. cost of these was 21s. 8d. per pole, while the witness 
Mr. Butterworth, the general manager of the North- | made it 2ls. 47d. But Mr. Gill had included an 
Eastern Railway, was called to give evidence on behalf | extra for higher cost of labour and material in London 
of the company. His company owned, he stated, and an item for use of tools, neither of which 
1800 pole miles and 17,000 miles of wire, both tele-| appeared in Mr. Butterworth’s calculation. The 
phone and telegraph, This was worked as 4 separate | figures might therefore be said to be very similar. 


THE TELEPHONE TRANSFER. 
On arses July 4, Mr. Justice A. T. Lawrence 





He thought 5 per cent. on plant cost was a reason- 
able percentage for ordering and storing materials. 
On the North-Eastern Railway supervision on the 
telegraph department came to 9 per cent. Mr. Gill’s 
figure was 11 per cent., including an item for separate 
establishment charges, which Mr. Butterworth did not 
include. The witness further corroborated Mr. Gill’s 
figures of 5 per cent. for head-office engineering and 
44 per cent. for head-office administration. He 
thought the separate establishment charge a reason- 
able one, and in his own experience found that the 
North-Eastern Railway could build engines more 


‘cheaply themselves by reason of the fact that they 
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were running them also. The cost of obtaining sub- 
soribers’ agreements seemed to him a composite charge, 
and he did not think it should all be charged to capital. 

On depreciation he thought the company’s method 
the right one, since it put buyer and seller on equal 
terms. It was admittedly based on the assumption 
that the plant was constantly efficient throughout its 
life. As regards a large portion of the telephone 
plant, he thought this assumption justifiable. 

Cross-examined by the Solicitor-General, Mr. Butter- 
worth said there were certainly great differences 
between a railway and a telephone undertaking, but 
hs thought certain broad principles were cnieatbe to 
both. fie had not pokes any mistake as to 
freight in the tables he had seen; it depended on 
whether the company had investigated their books 
correctly. Supervision on maintenance would be 4 
larger percentage taken on the material used than 
supervision on construction if you considered a per- 
manent way, since very little material was to 
maintain it. But he doubted if this held good with 
regard to maintenance and construction of machines. 
His 9-per-cent. supervision he had arrived at by taking 
the total expenditure of the telegraph department in 
a year—30,369/.—and comparing with it the salaries, 
rents, &c., applicable to it. The 30,369/. included 
construction as well as maintenance. 

The Solicitor-General then gave the Post Office 
figure for creosoted 24-ft. which was 27s. 10d., 
as compared with Mr. Gill’s 21s. 8d. and Mr. Butter- 
worth’s 21s. 47d. 

As regards depreciation the witness admitted that 
if to get the depreciation "ony applied an actual life 
to an article, as part of the cost of which you had 
taken an average figure for supervision, your result 
would be wrong theoretically. 

Sir William Plender, the President of the Institute 
of Chartered Accountants, and senior partner in the 
firm of Deloitte, Plender, Griffiths and Co., was then 
called. He gave evidence solely on the question of 
depreciation of plant. He had assumed the cost, 
age, and life to be properly ascertained. The problem 
he had gone into was to ascertain the fair value as 
between buyer and seller, both being users of the plant. 
ae a plant costing 100/. with a fife of twenty years, 
he said an annuity of 8.0243/. per annum would extin- 
guish the 100/. at the end of the twenty years’ life, 
on a 5 per cent. basis, and provide interest on the 
capital outstanding. The capital still to be extin- 
guished at any given time during the life would 
represent the fair value of the plant. This would be 
the fair value to either buyer or seller—it was simply 
the substitution of one name for another. He knew 
no other way in which you could get the true value 
in a case of this kind. 

Cross-examined by the Solicitor-General, Sir William 
said he could not give the value of the plant in the 
ordinary sense of the term, as there had been no 
valuation. Value was always cost plus interest, not 
merely capital cost. He had taken 5 per cent. as the 
usual commercial rate for adjusting accounts. He 
knew of no commercial firm which used this particular 
method. 

Re-examined, the witness said the method was 
applicable to all plant so long as it had a constant 
efficiency. 

Mr. Cook was then recalled and gave particulars of 
cases in which the Post Office alleged that certain 
cement blocks were defective. @ was cross-ex- 
amined on this matter, and said the company had 
allowed nothing in their claim for these blocks ; it 
was a small matter. The wituess was also cross- 
examined on the price of wall instruments, for which 
the —— claimed 2/. 13s. 3d. each, while the 
Post Office figure was 2/. 9s. 84d. He thought the 
Post Office instrument was a different type, but did 
not know whether it was equally efficient or not 
There were 139,396 of tnese instruments, so the 
difference between the parties was about 25,000/. 

Re-examined by Mr. Danckwerts, K.C., Mr. Cook 
said the trouble with regard to blocks in Edinburgh was 
due to their being hurriedly laid, and then left for 
several years before being used. In Belfast the trouble 
was caused by the very mp subsoil. In Cardiff the 
laying had been done by the Post Office themselves 
through a contractor, and he thought possibly the 
supervisors were not very enpertensed, as this was the 
first time they had done it. : 

Further cross-examined by ,S.r John Simon, Mr. 
Cook said that he seémed to have made a logical error 
in taking a jointer’s pay as the same as a foreman’s, 
and further, that if his figures showed that a foreman 
get 44 weeks’ holiday in the year, they were wrong. 

e would look into this. 

The next witness was Sir Guy Granet, the general 
mansger of the Midland Railway. He said his com- 
pany owned 17,000 miles of telephone and telegraph 
wires and hid charge of 14,000 miles for the Post Office. 
They were superseding the telegraph by the telephone 
very largely for signalling and for the general control 
of traffic from the head hen The Midland had con- 
atructed the Post Office trunk lines from Settle to 
London. This was 240 miles and took two years. He 





thought eleven to twelve years a fair time to take for 
the whole system in the present case. Sir Guy had 
worked out in certain instances the cost of poles to his 
company, and said it substantially agreed with Mr. 
Gill’s figure. In fact it was rather higher. 

With regard to ordering and storing material the 
Midland took 10 per cent. on the material as a proper 
charge, and this was more than Mr. Gill’s 5.26 per 
cent. on the plant cost. Engineering and supervision 
he found came to 19.3 per cent. as against Mr. Gill’s 
21 per cent. on the plant cost, but he had not allocated 
any portion of rent, while Mr. Gill had. He agreed 
that Mr. Gill’s method of depreciation was correct, and 
that on principle a separate establishment charge was 
justifiable. 

Cross-examined by the Solicitor-General, Sir Guy 
said he had never bought or sold anything on the 
method of depreciation used here by the company. 
Speaking generally, he would admit that the percent- 
age which supervision bears to cost of material is 
greater in the case of maintenance than in the case of 
construction. 

Mr. Weston, the chief statistical officer of the 
National Telephone Company, who is now in the service 
of the Post Office, but was working for the — 
in the preparation of their claim, was then called, 
and gave evidence on several figures which had been 
altered, either by the cross-examination disclosing 
errors, or by the company themselves, on investiga- 
tion, finding out that some adjustments were required. 
A man figures, he said, had now been agreed. 

ir Alfred Cripps then put in some corrected tables, 
and said that he had now concluded the company’s 
case on the claim for plant. This amounts to about 
17,000,000. The other heads of claim-—land and 
buildings, books and maps, furniture, &c.—are to be 
left over till October. 

The Solicitor-General then opened the case for the 
Postmaster-General. In substance, he said, the terms 
of the purchase were to be what are known as tram- 
way terms. The method —- by the ———- 
in making up their claim no relation to suc 
terms at all. The amount to be paid was the value of 
the plant at the given date, not in any way what it 
had cost the vendors to establish it. You could not con- 
sider that the plant cost more because it had been bought 
or constructed several years ago. The real question 
was this—if the system had to be recreated now, what 
would it cost? You must not average prices over & 
number of years, but take them on the given date. 
Experience was no guide here, though it might be a 
useful check. 

Mr. Justice A. T. Lawrence asked whether if prices 
had been for any item abnormally high on the given 
date, the company were entitled to the benefit of this. 

The Solicitor-General said he admitted that the 
usual method of taking prices on the day was only a 
means to an end. It was wrong to have regard to 
average prices of past years, and if the prices had been 
coming down the purchaser should have the benefit. 
Again, if creating a system bit by bit had made it 
more expensive, the purchaser should not lose by this. 
There were four conceivable ways of valuing under 
the Tramway Act. As pointed out by Lord Lindley 
in the case of the London County Council v. London 
Street Tramway Company (1894, 2 Q.B. 189), three of 
these were wrong. Scrap value was too low; the 
—— tenant or rating principle was too high. 

hat it actually cost the vendor was wrong on 
ss. There remained the right way—i.c., to 

od out what it would cost the purchaser to make 
on the date of transfer. It was true, however, that 
there was a difference between saying tramway terms 
meant such and such a value, and saying the value 
under tramway terms was arrived at in such and such 


& way. 

Sir Alexander Kennedy had admitted that the 
tramway problem was to find out what it would cost 
& purchaser employing a contractor to provide the 
system on the given date. The contractor’s price 
would, of course, include profit, contingencies, and all 
incidental charges. The only thing to be added would 
be an over-all percentage for employer’s supervision. 
The contractor's price would be for construction in 
future. Sir Alfred Cripps inte to say this was 
wrong in principle. The Solicitor-General said it 
might be so, but Sir Alexander had said it was the 
usual method in tramway cases. 

Mr. Justice Lawrence asked if it would be ible 
to get a contractor who would do the whole thing in 
this instance. The whole value of a contractor’s esti- 
mate depended on his experience of similar work, an 
if he none his evidence was valueless. ; 

The Solicitor-General said you might assume several 
contractors. The telephone system was singularly 
suitable to such a method. Continuing, the Solicitor- 
General proceeded to criticise Mr. Gill’s figures in 
—_ detail. He objected specially to the method 
of applying various percentages to the cost of plant, 
Rg it Bo a wath mew liable to cumulative pg 
Any valuation involved assumptions, but the com- 
a involved more than usual. 

The third head of criticism was that in every case 





the company had to make an adjustment to separate 
construction from maintenance in the figures for 
wages, supervision, &c., since the books showed onlya 
combined figure. There was a great possibility of 
error here. Again, it was quite wrong to assume that 
supervision was the same percentage of plant cost of 
construction as of plant cost of maintenance. It was 
much smaller in the first case. 

Even in the cases where an allocation had been 
made in the books between capital and revenue, the 
company now refused to accept this as accurate, but 
alleged that, contrary to what one would expect, they 
had debited revenue with certain items which they 
now claimed as more properly attributable to capital. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Hull Coal porns the quantity of coal 
dealt with at the port of Hull during the first six 
months of the present year shows a considerable deficit 
as compared with a year ago—the decrease is over 
90,000 tons—the returns of traffic for June show a 
considerable increase on the June total of 1911. The 
respective figures are: 629,808 and 552,496 tons, a dif- 
ference of 77,312 tons in favour of the past month. The 
resent improvement is doing something to make up 
S the disturbance in trade caused the strike 
earlier in the year. The foreign exports during the pas 
six months, 1,304,747 tons, showed a decrease of 257,870 
tons on the total for the first half of 1911. The principal 
purchasers were Russia, Germany, Italy, Holland, Sweden 
and South America. Of these, Russia and Germany took 
increased quantities, and the falling off in takings is most 
ronoun' in the cases of Egypt and Holland. The 
enaby and Cadeby collieries sent away 298,971 tons, as 
compared with 440,440 tons for January to June, 1911. 


South Yorkshire Coal Trade.—The local coal trade has 
been a little quieter on the week, by reason of a 
slackening off in the demand for house coal. Following 
upon the recent rush for supplies before prices were 
pe le inquiries have now fallen to about the normal 
summer level. New contracts have been subjected to an 
advance of about 2s. on last year’s quotations. So far 
as hard is concerned, however, the activity 
remains ver t, and is such as to keep pits 
fully oli | whilst collieries hold practically no stocks. 
The scarcity of boats still interferes with the export 
trade, but the home manufacturing demand is of large 
proportions The new contracts for hards show a 2s. 6d. 

vance. Good trade is being done in gas-coal, but it is 
exceedingly difficult to obtain supplies of coke. Quota- 
tions are :—Best hand-picked branch, 15s. to 16s. ; Barnsley 
best silkstone, 13s. 6d. to 15s.; silkstone, 12s. 6d. to 
13s. 6d. ; Derbyshire best brights, 12s. to 13s.; Derbyshire 
house, 10s. to 1ls.; best large nuts, 10s. 6d. to Ils. ; 
small nuts, 9s. to 10s.; Yorkshire hards, 11s. 6d. to 12s, 6d. ; 
Derbyshire hards, 11s. to 12s. ; rough slacks, 7s. to 8s. ; 
seconds, 4s. 6d. to 5s. 6d. ; smalls, 3s. 6d. to 4s. 6d. 


Iron and Steel.—There peed -aggeom | no new features 
about the iron and steel trades, and the conditions to 
be observed a week ago continue to apply. If anything 
may be said to have changed it is only that the volume 
of work in the principal departments of Sheffield 
trade shows a steady increase, and makers have now 
in hand enough work to keep them busy for months, 
apart from forthcoming orders, of which there are 
prospects of a steady supply. The quietness in the iron 
market is only accentuated by the prevailing high prices 
which makers insist upon. There is consequently little 
buying, and deliveries are being reduced. Of course, 
makers are in a good position, and can afford to take an 
independent ition. Their output for some little 
time forward is practically all bespoken. Forge iron is 
in great demand, and prices have been influenced in an 
upward direction. They are now approaching the high 
figures asked for foundry qualities. Hematite also is 
very strong. The bar-makers are my | it difficult to 
catch up with current work owing to the amount of 
arrears still outstanding, and in finished iron generally 
the position is very . Contracts are being made at 
the current substantial quotation of 8/. 5s., which the 
South Yorkshire Association of Makers at their monthly 
meeting have just decided to continue. Home demands 
for forgings, castings, tool steel, and tools are heavy, and 
the foreign trade is improving. There is a rush of orders 
in the lighter steel trades, and the edge-tool makers are 
fully occupied. Twist-drills, saws, spades, shovels, and 
agricultural and mining implements and machinery are 
being turned out in large quantities. 





DICTIONARY OF ENGINEERING TERMS IN ENGLISH AND 
SpanisH.—This handy pocket gay f is edited by Mr. 
Andrés J. R. V. Garcia and Mr. W. N. Cornett, and is 

ublished at the price of 4s. net by Messrs. Hirschfeld 
os Limited, 263, High Holborn, W.C. Itcontains 
5500 technical terms indexed in both languages, and is 
carefully got out. 


Txst oF A 5000-Kw. Curtis SteAm-TurBing.—Tests of 
a 5000-kw. steam-turbine, running at 1500 revolutions per 
minute, constructed for the County of London Electric 
Supply Company, Limited, by the British Thomson- 
Houston Company, Limited, have recently been com- 
pleted. The conditions specified were: steam at 155 lb. 
per sq. in. gauge pressure, 180 deg. Fahr. superheat, and 
a vacuum of 28 in. At a load of 5600 kw. the steam 
consumption was 13.6 lb. per kw., and at 4500 kw. it was 
13.7 lb. perkw. The over-all efficiency ratio is 


1 as 
68.9 per cent. at full load and 69 per cont. at overload. 
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NOTES FROM THE NORTH. 
Gtascow, Wednesday. 

Glasgow Pig-Iron Market.—Last Thursday morning the 
pig-iron market opened with an easier tone, and 7500 tons 
of Cleveland warrants were done at 56s. 74d. and 56s. 6d. 
cash, 56s. 84d. and 56s. 74d. | days, and 
56s. ee 56s. 9d. one month. Closing prices were 
called 54d. cash, 56s. 9d. one month, and 57s. 3d. 
three months sellers. Business was quieter in the after- 
noon, and the dealings only totalled 4500 tons of Cleve- 

d warrants at 56s. 84d. and 56s. 94d. one month, 
and 57s. 34d. three months, but the market closed 
firmer with sellers at 56s. . cash, 57s. one month, 
and 57s. 6d. three months. Friday morning a better 
buying demand existed and prices me harder. The 
turnover in Cleveland warrants amounted to 11,500 tons 
at 563. 11d. cash, 57s. 1d. seven days, from 57s. 1d. to 
57s. 3d. one month, and from 57s. 74d. to 57s. 94d. three 
months, and closing sellers quoted 57s. 04d. cash, 57s. 4d. 
one month, and 57s, 11d. three months. ematite was in 
demand, and 2000 tons changed hands at 74s. cash and 
74s. 104d. three months, with sellers over at 74s. 3d. 
cash and 75s. three months, while buyers offered 74s. 
cash and 74s. 3d. one month. In the afternoon a 
good business of 9000 tons of Cleveland warrants 
was put through at 57s., 56s. lid., and 56s. 114d. 
cash, 57s. 3d. and 57s. 2d. one month, and 57s. 9d. 
three months. At the close of the session sellers quoted 
57s. cash, 57s. 3d. one month, and 57s. 10d. three months. 
Hematite was 7 74s. 9d. buyers and 75s. sellers three 
months. On Monday morning weakness prevailed and 
the turnover was only 3000 tons of Cleveland warrants at 
56s. 9d. cash, 56s. 94d. twenty-five days, and 57s. 6d. three 
months. Closing sellers were down to 56s. 64d. cash, 
56s. 10d. one month, and 57s. 5d. three months. Sellers 
of hematite were firm at 75s. three months, with _ 
at 6d. less. A better tone was in evidence in the after- 
noon, and 4000 tons of Cleveland warrants were dealt 
in at 56s. 9d. and 56s. 84d. cash, and at 56s. 9d. and 
56s. 8d. three days, with sellers over at 56s. 84d. cash, 
57s. O4d. one month, and 57s. . three mont On 
Tuesday morning there was little change in the tone 
of the market, and 7000 tons of Cleveland warrants were 

ut through at 56s. 7d., 56s. 6d., and 56s. 64d. cash, 
Fis, 94d. one month, and 57s. 4d. three months. Sellers’ 
closing prices were called at 56s. 8}d. cash, 56s. 114d. 
one month, and 57s. 6d. three months. One lot of hematite 
changed hands at 73s. 6d. cash, with three months buyers 
at 74s. 6d. In the afternoon Cleveland warrants again 
declined to 56s. 3d. and 56s. 24d. cash, and 57s. 1d. 
three months, and the business of 5500 tons included 
56s. 4d. fifteen days. At the close sellers quoted 56s. 3d. 
cash, 56s. 64d. one month, and 57s. 14d. three months. 
When the market opened to-day (Wednesday) Cleve- 
land warrants were nominally steady, but the close was 
firmer. The dealings amounted to 8000 tons, at 56s. 34d. 
and 56s. 4d. cash, from 56s. 8d. to 56s. 10d. one month, 
and at 57s. 1d. and 57s. 14d. three months, and the 
closing quotations were 56s. 64d. cash, 56s. — one 
month, and 57s. 44d. three months sellers. In the 
afternoon the market was fairly steady, and the 
turnover consisted of 4000 tons of Cleveland warrants 
at 56s. 9d. one month. The session closed the turn 
easier from the morning, with sellers at 56s. 6d. cash 
56s. 94d. one month, and 57s. 34d. three months. 


Sulphate of Ammonia,—An easier tone has prevailed in 
the sulphate of ammonia market of late, and the price is 
again slightly down. The current quotation is 141. 5s. 
per ton for prompt lots, Glasgow or Leith. 


Scotch Steel Trade.—Activity has been the keynote of 
the Scotch steel trade this week, and heavy deliveries 
have been the order of the day. The various consumers 
have been very pressing in their demands for stuff, and 
wherever possible they have laid in stocks to ensure a 
proper start after the holidays. The demand has been 
of a general character, and all classes of material have 
been included. For the export market there are requests 
for large quantities, and some respectable inquiries are 
to hand for plates for India, Australia, and Japan; while 
structural sections are rly wanted for ieueet to 
Canada, South America, New Zealand, &c. Black and 
galvanised sheet makers report no falling off in demand 
either for the home or export market, and much activity 
prevails in the various works. Prices of all kinds of steel 
material are very firm. 


Malleable-Iron Trade.—T he West of Scotland malleable- 
iron makers continue to be very busy, and a fair rush is 
being made this week to get out as much stuff as possible 
before closing down for the holidays. Prices are firm, 
and based on 7/. 15s. per ton for ‘* Crown” bars. 


Scotch Pig-Iron Trade.—The Scotch pig-iron makers 
have experienced a very heavy demand for the ordinary 
— of iron during the a week, and heavy 

eliveries have been general. is demand has not been 
only for local consumption, but also for requirements in 
the South and abroad. With regard to fresh engagements, 
it is stated that even with prices at the present high 
level a fairly large amount of new business n 
put through this week. The following are the market 
apg for makers’ (No. 1) iron :—Clyde and Calder, 

4s.; Gartsherrie, Summerlee, and oan, 74s. 6d.; 
and Coltness, 886. 6d. (all — at Glasgow) ; Glen- 
garnock (at Ardrossan), 74s. ; Shotts (at Leith), 74s. 6d.; 
and Carron (at Grangemouth), 75s. There has mn a 
fair amount of dealing in hematite lately, and transac- 
tions have been put through at 76s. 6d. per ton for 
delivery during the second half of this year. The posi- 
tion is somewhat st r, and some sellers name 77s. 
per ton as the current figure, but it is doubtful if that 
price can be secured. 








The Holidays.—July is the month during which the 
great iron, steel, and shipbuilding districts in Scotland 
off on holiday. The Green district takes first 
ease, and by the time this appears in print work will 
have been resumed there. To-morrow (Thursday) after- 
noon the workers in and around Glasgow, including the 
Motherwell and Wishaw area, cease operations for about 
ten days. During recent weeks, ly since the coal 
strike, much activity has prev: and the employees 
are now quite ready for another rest from their labours. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Slight fluctuations in war- 
rants are interfering with legitimate business in Cleve- 
land pig iron, as genuine traders hesitate to operate, 
whilst the market is rendered mang by the operations 
of outside speculators in warrants, e statistical situa- 
tion continues to improve, so far as Cleveland pig iron is 
concerned. To meet current needs Cleveland iron is 
being steadily taken from the public warrant stores, 
where the stock to-night (Wednesday) stands at 305,691 
tons, the withdrawals to date this month we to 
6579 tons, or an average of 822 tons ” working day. 
This week a few sales of No. 3 g.m.b. Cleveland pig 
were recorded at 57s. f.o.b., but the ruling ad 
is now obtainable from second hands at 56s. 9d. 
No. 4 foundry is reported very scarce, and is about the 
same price as No. 3, whilst No. 1 is 61s. 9d. to 62s. ; 
No. 4 forge, 56s. 6d. ; and mottled and white iron, each 
56s. All the foregoing quotations are for early delivery, 
rather higher rates being asked on outed account. 
ood inquiries for East Coast hematite pig are 
re Makers quote 73s. 6d. for both early and 
forward delivery, and that price has paid to the 
end of the year, but small lots can be bought from 
second hands at 73s. for early delivery. Foreign ore is 
firm, and some sales are re for this and next year’s 
delivery on the basis of 21s. 6d. to 22s. ex-ship Tees for 
best Rubio. Coke is in good request for | consump- 
tion, but the supply is now fairly plentiful, and the 
general quotation for medium blast-furnace kinds is 
19s. 6d. delivered at Tees-side works. 


Blastfurnacemen’s Wages Advanced.—The average net 
selling price of No. 3 Cleveland pig-iron for April, May, 
and June has been certified at 50s. 0.43d. per ton as 
against 48s. 4.16d. for the previous quarter. This means 
an advance in blastfurnacemen’s wages on the North- 
East Coast of 2.25 (23) per cent., which raises wages from 
20.25 per cent. above the standard to 22.50 per cent. above 
the standard. 


Manufactured Iron and Steel.—All the finished iron 
and steel works are going at full pressure, and some firms 
are turning out record makes. veral firms are too busy 
to enter into further contracts for anything like earl 
delivery. Under such favourable conditions values ail 
round are very firm, and further advances in quotations 
are looked for. Common iron are 81. ; t bars, 
81. 7s. 6d.; best best bars, 8/. 15s.; packing iron, 61. 5s. ; 
iron ship-plates, 77. 10s. to 7/. 12s. 6d. ; iron ship angles, 8/. ; 
iron ship-rivets. 9/.; iron girder-plates, 71. 17s. 6d.; iron 
boiler-plates, 8/. 12s. 6d.; steel bars (basic), 7/. 15s.; steel 
bars (Siemens), 8/. 5s. ; steel am, 71. 15s.; steel ship- 
angles, 7/. 7s. 6d.; steel boiler-plates, 82. 15s.; steel stri 
71. 12s. 6d.; steel hoops, 7/. 15s.; and steel joists, 6l. 17s. 6a. 
—all less the customary 24 per cent. discount. Cast-iron 
columns are 6/. 15s.; cast-iron railway chairs, 31. 17s. 6d. ; 
light iron rails, 6/. 15s. ; par | steel rails, 6/. 7s. 6d.; and 
steel railway sleepers, 7/.—all Tron and steel gal- 
vanised corrugated sheets, 24 gauge, in bundles, stand at 
12/. 5s. f.0.b.—less the usual 4 per cent. 


Trade Statistics.—The quarterly returns of the Mid- 
dlesbrough Chamber of Commerce show that, at 
the end of June, of the 79 blast - furnaces built 
in Middlesbrough 54 were in operation, and 25 
were out of blast. Singularly these figures are iden- 
tical —. those published in = ee for the 
co nding period a year ago. e e0 iron 
at Middlesbrough last quarter amounted to 520,000" tons, 
of which 330, tons was Cleveland pig iron, and 190,000 
tons hematite, speigel, basic, and other special irons. 
For the previous three months the output of pig was 
420,000 tons, 280,000 tons being Cleveland iron, and 
140,000 tons hematite, &c.; and for the second quarter of 
last year the production reached 580,000 tons, 380,000 
tons being Cleveland pig, and 200,000 tons hematite, &c. 
Imports of foreign iron ore into Middlesbrough last quarter 
amounted to 338,378 tons, as compared wi 
during the previous three months, and 436,926 tons during 
the second quarter of 1911. The total value of acm 
other than coal and coke ex to foreign and colonial 
destinations from Middlesbrough during the second 
quarter of the year amounted to 1,941,7491.—a decrease 
as compared with the corresponding period of last year of 
180,828/.; but the value of such ex over the 
first half of the year reached 4,281,318/.—an increase of 
55,525/. as compared with the first half of 1911. 


Fairly 


net. 





NOTES FROM THE SOUTH-WEST. 

Cardiff.—A recent improvement in large steams has 
been maintained, heavy calls of the Admiralty for extra 
quantities needed for the naval manceuvres, and a more 
ample supply of tonnage, having placed most colliery 
owners in a more favourable position. With collieries 
working more payee there are anticipations of heavy 
supplies. The best Admiralty large steam coal has made 
17s. to 17s. 6d.; secondary qualities, 15s. 6d. to 16a. 9d.; 
best bunker smalls, 10s. 6d. to 11s. ; and pre smalls, 
has been 


9s. 6d. to 10s. per ton. The best household 


53 
quoted at 19s. to 20s. Sod ton ; and heuseholds at 17s. 6d. 
to 18s. 6d. per ton; No. 3 Rhondda large at 16s. to 17s.; 
and smalls at 12s. to 12s. 6d. “oy eg No. 2 Rhondda 
large has brought 11s. 9d. to 12s. 3d.; and No. 2 smalls, 
8s. 9d. to 9s. ee As regards iron ore, Rubio has 
been quoted at 6d. to 21s. per ton, upon a basis of 


50 per cent. of iron, and charges, including freight, insur- 
ance, &c., to Cardiff or Newport. 

Electricity at Bristol.—The annual report of the engi- 
neer of the Electricity Department of the Bristol City 
Council (Mr. H. Faraday Proctor) states that further 
cable was laid d the year to the extent of 4} miles, 
bringing up the total length laid to432 miles. The units sold 
showed an increase of 1,427,207, as compared with 1910-11, 
being an increase of 15? per cent. The total revenue from 
current sold also increased by 5073/., and but for recent 
labour disturbances the progress of the profits would have 
been still greater. The strikes increased the working 
expenses of 1911-12 to the extent of 1621/. The supply 
of current was maintained without interruption during 
the coal crisis. After paying all maintenance charges, 
providing interest on capital, and contributing 25,240/. to 
the sinking fund, the past year’s account showed a final 
balance of 29991. 


Canada and the Cunard Line.—On Sunday evening the 
Cunard liner Ascania anchored in Plymouth Sound. The 
arrival of the steamer was regarded with considerable 
interest, as the Cunard Company, having extended its 
operations to Canadian trade, a Canadian Cunard service 
is being now maintained by the Ascania, the Ansonia, 
and the Ultonia, which will sail regularly from London 
and Southampton to Quebec and Montreal in the summer, 
and to Portland, ine, in the winter. In future, also, 
the Cunard steamers, when homeward bound, are to call 
at Plymouth. 





Tue New Atseet Dockx.—Regarding the proposed 
visit of the King to this dock on the Tith inst. for the 
purpose of cutting the first sod, as the visit has now been 
cancelled, we may mention that, had not this been the 
case, the operation would have been ormed with a 
large locomotive grab excavator built by Messrs. Priest- 
man Brothers, Limited, of Hull. 


Untversity or Hone Kone.—There is no doubt that 
the newly-created university at Hong Kong will prove a 
t factor in the solution of many of the problems to be 
ealt with in China at the present time, and we are 
pat to record the appointment of Professor C. A. M. 
mith, M.Sc., to the post of Professor of Civil and 
Mechanical Engineering. During the past five years 
his work at the East London College has resulted in the 
publication of many scientific papers and contributions 
to the technical Press. Professor Smith, who shortly 
leaves this country to take up his new appointment, has 
arranged to visit Canada and the United States, in order 
further to add to his already wide knowledge of matters 
connected with technical education. On the resignation 
of his post at the East London College he was the 
recipient of a token of esteem from the staff, whilst his 
old students also showed their goodwill in a practical 
manner. 





PERsONAL.—We understand that the Electrical Engi- 
neering and Basipmens Company, Limited, Bank Build- 
ings, 109-111, New Oxford-street, London, W., have 
recently been appointed sole agents for Great Britain 
and the Colonies for the firm of Dr. Albert Lessing, 
of Niirnberg, whose products include dry cells, carbon 
brushes of all kinds, carbon contacts for switches, circuit 
breakers, &c. The Bateman Machine Tool Company. 
Limited, sole makers of the Bateman patent top-speed 

laner and plano-drive, has been taken over by Ward, 

aggas and Smith, of Keighley. Three of the machines 
are at present in course of construction for a Colonial 
Government.—Mr. Tom Westgarth, of Middlesbrough, 
the joint managers director of Messrs. Rich 
Westgarth and Co., Limited, has resigned his position, 
but will retain a seat on the board. r. D. B. Morison, 
who will now be sole meneging director of the company, 
has appointed Mr. E. Hall-Brown to be general manager 
of the Middlesbrough Works. Mr. Hull-Brown is well 
known in marine-engineering circles, and is at present 
resident of the Institution of Engineers and Ship- 
uilders in Scotland. 





ConTracts.—We are informed that Messrs. T. Sugden, 
Limited, 180, Fleet-ctreet, London, E.C., have recently 
received orders for 33 of their superheaters, including five 
for the Co-operative Wholesale iety, Manchester, and 
one for the Engineering College, Poona (India), specially 
arranged for demonstration peepee, — Among orders 
recently received by Messrs. . Bennis and Co., 
Limited, Little Hulton, Bolton, and 28, Victoria-street, 
London, 8.W., are the following: — Eight *‘ Bennis” 
stokers and grates for water-tube boilers for the Paris 
Gas Works (repeat order) ; six stokers and self-cleani 
compressed-air furnaces (repeat order) for the City o' 
Birmingham Gas Works; six stokers and self-cleanin 
com air-furnaces t oy! for the Sou 
Staffordshire Mond Gas (P. and H. y, Dudley 
Port, Tipton; and — others.—We understand that 
Messrs. Dick, Kerr and Co., Limited, of London and 
Preston, have recently secured from an im t Japanese 
hyd ectric power company what is probably the — 
order for water-driven alternators which has placed 
in — country. It includes six oy each of 
7775 k.v.a. capacity, representing orse- power. 
This follows the firms recent success in obtaining an order 
from the Japanese Government for four large gas-engine- 





driven alternators for railway. work. 
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SPRING DRIVE FOR HIGH-TENSION 


CONSTRUCTED BY MESSRS. 


E. H. BENTALL AND CO., LIMITED, 


Fia. 1. 


In our last issue we described briefly a device for 
adapting a high-tension magneto to slow-s run- 
ning which Messrs. E. H. Bentall and Co., Limited, 
of Heybridge, Essex, exhibited at the Royal Show, 
Doncaster. We now give in Figs. 2 and 3 illustrations 
of this arrangement. With low-tension magnetos the 
efficiency of the spark may be independent of the speed 
of the engine, since the armature can be merely caused 
to oscillate under the tension of a spring, which is 
released at the appropriate moment. Such a device 
is, however, badly adapted to high-speed running, as 
the pawls and catches necessarily used to obtain the 
intermittent motion are then liable to rapid wear. 
Hence fast-running petrol-motors are often fitted 
with both magneto and accumulator ignition, the 
former being used in starting up, and being switched 
out once the motor has attained to speed. 

By the device illustrated all necessity for this dual 
provision for ignition is obviated. Its arrangement 
will easily be gathered from the engravings. The 
armature-shaft / of the magneto is connected up to the 
shaft y, which drives it, through a stiff spring b. On 
this armature is a catch e which, when the machine is 
running slowly, engages with a gravity-operated pawl d. 
The armature is thus held back, whilst the shaft which 
drives it continues to rotate, and the spring is thus 

ut in tension. At the proper moment a cam c on the 

iving-shaft raises the pawl, and the armature, being 
thus released, flies rapidiy round, generating a power- 
ful spark. As it completes its revolution it is again 
caught by the pawl, to be again released. As the 
engine gains speed this pawl is flung further and 
further up at each successive revolution, and is 


finally thrown over so far that it is retained by | po 


the catch shown, leaving the armature free to rotate 
as if positively driven. 








THE FIRING OF BUNKER COAL AND 
COAL CARGOES. 

As a result of a large number of cases reported in 
1911, the firing of om cargoes and of coal in bunkers 
has lately occupied the attention of Lloyd’s Register 
of British and Foreign Shipping. Last year there 
were reported 103 cases of bunker-coal firing and 
24 cases in which car of coal fired. The investiga- 
tion of these canal ene has been disappointing. 
Only 76 of the 103 cases of bunker fires occurred to 
ships on the Register, and in 35 of these no report 
was made at the time. From this it is concluded 
that the damage was small. In 15 cases it was defi- 
nitely reported that the damage was insignificant ; in 
11 cases plates had to be faired, and in 3 cases the 
damage was serious. In only 38 cases was it possible 
to find out whether the fires had occurred in cross or 
side-bunkers ; but from a consideration of these it is 
concluded that cross-bunkers are more liable to spon- 
taneous heating than side-bunkers. 

Beyond these facts the investigation of last year’s 
cases has led to little information of importance. The 
opportunity has been taken, however, to examine 


the conclusions resulting from investigations by the 
Royal Commission of 1875 on the subject, of 

Henri Fayol, who went deeply into the subject in 
1879, and others, including the results of the inquiry 
held at Cardiff in 1900 by Captain J. 8. Castle and 
Professor R. Threlfall, into the case of the sailing 
ship Walter H. Wilson. In some respects this 
evidence is conflicting. For instance, the Royal 
Commission concluded that the = of pyrites 
contributed to spontaneous combustion. Professor 
Threlfall states, however, that the heat given 
off by the oxidation of pyrites is only one-fourth 
of that evolved by the oxidation of the same 
weight of coal, and that the oxidation of the 
latter proceeds more rapidly than that of the former. 
M. Fayol did not believe that pyrites had any serious 
effect. Again, the Commission considered that the 
wetness of coal had an undesirable, though often 
exaggerated, effect ; but it has since been shown on 
several occasions that wet coal oxidises and heats 
less readily than dry. The Commission reported in 
favour of preventing all ventilation through the body 
of coal cargoes. M. Fayol, on the other hand, recom- 
mended very thorough ventilation by dividing the masses 
of coal into layers of about 1 metre thick, by means of 
temporary partitions of metallic cloth, perforated 
plates, hurdles, &c. The Commission again concluded 
that the length of voyage had a distinct influence on 
the matter, and the evidence before them seemed to 
point to most cases occurring on long voyages. Of 
the cases which occurred last year, however, very 
few were on really long voyages, while a number of 
the fires actually broke out before the vessel had left 


rt. 

In spite of this discord a few facts stand out clearly. 
For instance, it is evident that heating and spontan- 
eous combustion are due to the absorption of oxygen 
by the coal. 
treatment. Thorough ventilation, as recommended 
where possible by M. Fayol, in order that the excess 
of air may keep the coal-cool, or no ventilation at 
all, in order that the coal, deprived of fresh oxygen, 
may be prevented from oxidising. Oxidation proceeds 
more rapidly at high than at low temperatures. It is 
also clear that the breakage of coal, by multiplying the 
surfaces at which oxidation may proceed, is favourable 
to spontaneous combustion, and should be avoided. 
Fires always occur in the small coal, never in the 
large, and not necessarily in the powder, for in the 
latter state the fineness of the division is a preven- 
tive, the necessary supply of oxygen being impeded. 
All coals are more or less liable to spontaneous 
heating. 

In view of this dangerous gas the Royal Commission 
of 1875 recommended efficient surface ventilation of 
coal cargoes so that these gases might be carried 
off. Such ventilation is common] 
means of cowls, but the report just drawn up by the 
chief engineer-surveyor of Lloyd’s points out that 
ventilation of this nature, supplemented as it is by 
the frequent opening of hatches, may encourage 
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oxidation and heating to a dangerous degree. The 
report continues, ‘‘it would be safer as regards heat- 
ing if M. Fayol’s suggestion of hermetically sealing 
the holds could be carried out, arranging, however, 
provision for the escape of the marsh gas evolved 
during the voyage.” For the moment it does not 
quite appear how these two processes are to be 
worked conjointly. The escape of the marsh gas 
would seem to imply some outlet to the atmosphere 
by which, therefore, air might enter. 

The points made in the report in connection with 
bunker fires are so clear that we cannot do better 
than reproduce them verbatim, recommending them 
to the attention of those in charge of bunkering 
operations. The report states :— 

1. That all coal gives off inflammable gas when freshly 
worked, and also when freshly broken, and that this gas 
becomes explosive when mixed with certain proportions 
of air. It is the evolution of this gas which requires the 
ventilation of the bunkers before entering them with 
naked light. 

2. That gre | of coal and the consequent risk of 
spontaneous combustion does not proceed from the 
presence of gas, but is caused by the absorption of oxygen 
from the air. 

3. That this absorption, and the accompanying develop- 
ment of heat, is greater at high than at low temperatures, 
so that when once anal it proceeds at an increasing 
rate if the supply of air is maintained. 

4. That where heat is being generated by the absorption 
of oxygen it is probable that more gas will be evolved. 
The evolution of the however, does not cause the 
generation of heat. here such gas is being evolved, if 
sufficient supply of air is maintained to provide more 
oxygen than is being absorbed, an explosive mixture is 
formed amongst the coal. 

5. To minimise the absorption of oxygen by the coal 
in reserve bunkers, or in any bunker in which men are 
not actually working, the lower doors should be kept 
absolutely closed, so as to prevent any current of air 
whatever passing through the bunker and into the mass 
of coals. 

6. If there are any parts of bunkers in which, owin 
to the proximity of boilers, uptakes, or recesses throug 
which steam-pipes, &c., are carried, there is likely to be 
a higher than normal temperature, these parts should, if 
possible, be stowed with large coal, and should be worked 
out as soon as possible. The shoots should be arranged 
not to deliver small coal into these places. 

7. Small coal, which accumulates under shoots, &c., 
should be worked out as soon as possible, and not left 
till the last. 

8. If any coal is left in a bunker when a fresh charge 
has to be taken in, it should be trimmed into a position 
to ensure its being used on the next voyage. It cannot 
be too strongly impressed upon those responsible, that 
danger of overheating and spontaneous combustion 
increases with the length of time the coal remains in 


the ship. 

9. Where bunkers are over gutterways, &c., special 
care should be taken that the limbers are tight. Several 
fires have originated in bunkers just over the limbers, 
and there is reason to — me that they have been 
caused by air circulating through the coal and coming 
from the limbers. 

10. There is no risk entailed by the coal being wet when 

ut on board. In fact, in cases where coal is known to 
S of a fiery nature, it would be of an advantage for the 
small coal to be damped when charging the bunkers. 

11. If heating of any part should occur where there is 
no traceable external source of heat to account for it, the 
heating will probably be local only in a part where the 
coal is small, and the surrounding portions may not be 
overheated. In attempting to obtain access to the heated 
parts for the purpose of applying water, special care is 
needed to prevent the action taken from supplying the air 
which is needed to convert a heated zone into an actual 


re. 

12. Although some kinds of coal have proved to be more 
liable to spontaneous heating and combustion than others, 
it should be realised that all coal, even anthracite, 18 
liable to these occurrences. 
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DEEP EXCAVATIONS. 


Ir will probably be in the memory of most 
engineers, and certainly in the memory of those 


| connected with deep excavation work, that a 








trench which was being dug in connection with 
the lock entrance to the Alexandra Dock, Newport, 
Mon., collapsed on July 2, 1909, and that thirty- 
nine men lost their lives thereby. It will also be 
remembered that fourteen men were killed owing 
to the failure of a timber dam at Birkenhead in 
the same year. These accidents were considered 
of sufticiently spectacular interest to merit the 
attention of the daily Press and of Parliament, 
and, in consequence of the scare which these two 
bodies were able to work up, a Departmental 
Committee was appointed by the Home Secretary 
to ‘‘inquire into the dangers attending deep 
excavation in connection with the construction of 
docks and other similar works, and to consider 
and report what steps can be taken to minimise 
such dangers.” This Committee, which has just 
issued its report,* consisted of Mr. H. J. Wilson, 
one of His Majesty’s Inspectors of Factories, Mr. 
W. W. Squire, M. Inst. C.E., of the Bristol Docks 
Committee, and Mr. C. A. Harrison, D.Sc., of the 
North-Eastern Railway. 

The report may be looked upon as in every way 
satisfactory, but it can hardly be said that the light 
it throws on the matter with which it deals is such 
as to justify the Committee ever having been 
appointed, This is in no way the fault of the 
members of the Committee. The inquiry was con- 
ducted in an admirable way, and a broad judgment 
and spirit of common-sense ran through the whole 
of the proceedings, as is evident in the report; but 
at the same time no recommendations other than 
of a minor nature are made, and the result of the 
inquiry is, in the main, a negative one. There is 
no difticulty in understanding why this should be 
the case. Little can come from an inquiry when 
there is nothing to inquire into. The whole incident 
of the appointment of the Committee, its sitting, 
and report, illustrates the futility of bowing to 
popular clamour. We do not suggest that the Com- 
mittee has done no good, far from this ; but it has 
certainly done nothing positive in connection with 
the type of accident which called it into being. Two 
collapses of timber-work impressed the popular 
mind or imagination, and as a consequence a Com- 
mittee was appointed to inquire into the dangers 
attending work involving such timber-work. As a 
result we have a report which is only able to record 
one further accident of the type which started the 
whole agitation, and that one an accident already 
well known to those intimate with the subject. As 
far as the type of accident which led to the inquiry 
is concerned, the report is utterly barren. 

We do not wish to speak too strongly about this 
report or to convey any wrong impression in refer- 
ence to it, but before passing on to the positive 
and useful recommendations which it contains, it 
will be interesting to refer to some statistics of 
accidents on excavation work which are included 
in it, and which bear on the aspect of the matter 
with which we have been dealing. In the absence 
of official statistics the figures have been collected 
by the Committee from fourteen contractors and 
one large dock authority. They deal with the 
number of fatal accidents which have occurred on 
work carried out by these bodies ——- last 10 to 
15 years. In some cases the figures go back 20 years. 
As the statistics refer only to a limited number 
of employers, and do not all cover the same period, 
they are of no value as absolute quantities ; but as 
indicative of the relative frequency of different 


’ "Report of the Departmental Committee on Deep 
Excavations (Cd. 6261). Printed by Messrs. Eyre and 
Spottiswoode, Limited. 1912, [Price 1s. 2d.] 





types of accident they are of much interest. The 
figures show that the deaths due to collapses of 
dams or trenches are only half those due to other 
causes, such as men falling into trenches, material 
falling on men in trenches, &. And it must be 
— _ this — of ae of the total acci- 
ents due to collapses is pro __me ee 
rated by the statistics, since rs eautetss the 
figures for the only three big accidents of this class 
which the Committee were able to hear of. From 
this one may take it that the proportion of other 
accidents due to men falling, &c., is greatly under- 
stated, so that the ratio of deaths ‘due to.co ~ is 
probably 1 much below one-third of the total deaths. 
n these circ:mstances it is clear that there was at 
no time any need or justification for a scare or a 
call for inquiry in connection with such trench and 
dam collapses. 

As we have said, in connection with this matter 
of the inherent danger of timber-work structures, 
and the necessity of regulating them, which was 
the essential postulate of the inquiry, the Com- 
mittee has not been able to make any recommenda- 
tions. Such structures are of necessity. local and 
special, and it is impossible to formulate rules of 
any value to deal with their construction. The 
timber-work of a deep trench may be carefully. 
designed and erected for a particular job, but as 
the work proceeds the structure will almost certainly 
require modification of detail, and may, indeed, 
require complete revision as the various special 
features of the site come to view. Modification 
and revision of this class can only be carried out by 
the people who are actually in charge of the work, 
and it would be monstrous to tie down contractors 
and engineers to some supposed best design invented 
by some Government department. The circum- 
stances are in almost every case so special that the 
men who have to deal with them must be given a 
free hand. As one witness examined by the Com- 
mittee expressed it, one might as well attempt to 
lay down hard-and-fast rules to guide a surgeon in 
the manner of performing every ible opera- 
tion, as do the same thing for the timbering of all 
manner of trenches. The only thing the Com- 
mittee recommend in this connection is that a 
Government inspector, whose duty it would be 
to see that regulations dealing with explosives, 
fencing, &c.—which we will come to in a moment— 
are complied with, should have power to draw 
attention to any methods which he considered likely 
to be dangerous to the workman. Such inspector 
would, however, have no power to request modi- 
fication or alteration in the timbering. Before 
concluding with this point, it is interesting to record 
that the Committee were unable to find that any 
regulations dealing with such timber-work existed 
in any Continenta — or in America. 

Coming now to the definite recommendations 
contained in the report, we think we shall be 
correct in saying that no responsible contractor or 
engineer is likely to object to what is proposed. 
The recommendations are of a minor nature, and 
the evidence given during the inquiry suggests that 
in the main they are already carried out by the 
majority of contractors and public authorities. To 
summarise the various proposals, they may be said 
to amount to this :—Wherever practicable, the 
edges of excavations and gangways shall be pro- 
tected by hand rails or fences of some form, and 
in addition, excavations shall have a skirting board 
to prevent material rolling down to the bottom 
and injuring men ; sufficient ladders shall be pro- 
vided to enable the men below to escape in case of 
emergency ; ladders shall be arranged with hand- 
holds extending at least 3 ft. 6 in. above the surface 
of the ground, and shall be lashed with chains 
rather than ropes (the idea of this latter 
point is that men are more likely to take 
away ropes than chains for use about the works) ; 
adequate artificial lighting shall be used during 
hours of darkness ; existing regulations enforceable 
under the Factory and Workshop Act, and dealing 
with the use of electricity, the annealing of chains, 
= the examination of steam boilers, shall be made 

apply to deep excavations ; adequate ambulance 
poe iances shall be provided ; all trenches shall be 
inspected in detail by a competent person once a 
day, and a register of this inspection shall be kept 
which shall be open to the inspection of 
Majesty’s Inspector of Factories ; the preparation 
and use of explosives shall be controlled in accord- 
ance with some regulations which are given in the 
report, but which we need not reproduce here, 
| as they are based on the existing valen for the use 
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of explosives in quarries. Attention may, how- 
ever, drawn to the clause which demands that 
after blasting in timbered excavations all loose 
material deposited on struts and horizontal surfaces 
shall beswept downand the timbershall beexamined. 
These proposals, it should be noted, are to apply to 
trenches of more than 10 ft. in depth, which is the 
definition of a deep trench adopted by the Com- 
mittee. 

The evidence of the contractors, consulting engi- 
neers and gangers, who were examined by the 
Committee makes it clear that in substance the 
above recommendations are already adhered to on 
most large works, and even without special know- 
ledge it is clear that many of them will be worked 
too, for commercial reasons, even by careless con- 
tractors. It is, for instance, evident that adequate 
lighting, sufficient ladders, and daily inspection are 
almost a necessity if work is to progress properly. It 
is, however, probably well that the recommendations 
should be enforced in the form of rules, so that the 
more inefficient firms may be brought into line with 
the better. It is certain that such rules would affect 
but little the practice of our best contractors. From 
the evidence, it would appear that of the procedure 
adopted by different firms in reference to the 
matters dealt with by the recommendations, that 
relating to blasting differs more among the firms 
than any other. All good firms — to have 
definite rules and practice, but it is clear that there 
can be little objection to enforcing the same rules 
on all, providing such rules are drawn up in a 
careful and competent way. 

In conclusion, and in connection with the matter 
of this report and inquiry, it is interesting to note 
that engineering works of the type dealt with 
appear to have been overlooked in the various 
Acts of Parliament, dealing with accidents and 
inspection, which have been passed. As things 
stand, machinery inside buildings erected for the 
purposes of a dock construction would appear to 
come within the scope of the Factory and Work- 
shops Act of 1901, while similar machinery erected 
outside is apparently exempt. Further, the 
Notices of Accidents Act of 1894 made the report- 
ing of accidents compulsory when they occurred 
during the construction or repair of any railway, 
tram - road, tramway, gas- works, canal, bridge, 
tunnel, harbour, dock, port, pier, quay, or other 
work authorised by any local or personal Act of 
Parliament. Such accidents were reportable to 
the Board of Trade. The Factory and Workshops 
Act of 1895, however, repealed the words ‘‘harbour,” 
‘*dock,” **port,” ‘‘pier,’”’ and ‘*quay” in the Notices 
of Accidents Act. As things stand at present, unless 
the work can be held to be the construction or 
repair of a building within the meaning of Section 
105 of the Factory and Workshops Act of 1901, 
accidents occurring during the construction of any 
harbour, dock, port, pier, or quay do not ap to 
be reportable to any authority. To remedy this 
uncertainty in reference to such works, a Buildings 
and Engineering Bill was introduced into the 
House of Commons in 1908 and 1909, but failed 


to pass. 





AEROPLANES AND THE LAW OF 
NEGLIGENCE. 

Tue following startling announcement sometimes 
appears on the placards: ‘‘ Aeroplane Dashes into a 
Crowd.” It raises certain interesting questions in 
the legal mind. What are the rights of the persons 
who are injured by the runaway machine? Is the 
remedy, if any, to be pursued only against the 
owner or driver of the machine, or can an action 
for damages be brought against any other person or 
persons / 

Much will depend, of course, upon the place 
where, and conditions in which, the accident occurs. 
If a man who is flying aloft .ttempts to bring his 
machine to earth on a common, in a highway, or 
other place open to the public, it is obvious that he 
must be held responsible. His Majesty’s liege 
subjects are entitled to be protected in the exercise 
of their lawful rights. So, if in attempting to rise 
from the sands along a seashore, an aeroplane were 
to create havoc amongst a crowd of bathers and other 
pleasure-seekers on the beach, itis conceivable that 
actions would lie at the suit of all those who were 
injured. In the case of a ar using a highway, 
there are certain risks which he must be expected 
to run independent of any negligence on his own 


Thus he will have no redress if he is injured 


y a runaway horse ; but there is no reason to think 





that the fact that an aeroplane was beyond control, 
and was therefore compelled to alight on the road, 
would be an answer to a claim for damages. 

The reasoning which applies to accidents in public 
places applies with cm am to claims for damages 
caused by an unauthorised descent on private land. 
If an aeroplane descends in a field, and knocks 
down the owner of the field, or his servant, or any 
other person who is lawfully there, it is obvious 
that a claim for damages can a made. 

It would seem, however, that the standard of 
care which must be exercised by the flying-man is 
somewhat lower, when one considers the rights of 
persons who are trespassing on the land where he 
alights. For instance, suppose it became necessary 
for a man to ‘plane down” into a field which did 
not belong to him. Seeing his approach a large 
number of persons assemble in the field. As he 
brings his machine to earth he either miscalcuJates 
the distance, or for some other reason rushes into 
the crowd. Can he be made liable? Although 
there is no direct authority in point, it is submitted 
that in such a case, if the accident was inevitable, and 
the aeronaut had taken all possible care, he would 
not be responsible. It is stated in a well-known 
work on the law of tort that ‘‘ if the public enter 
upon private ground without invitation or legiti- 
mate reason, they take the risk of injury arising 
from physical inequalities of surface, and perhaps of 
artificial excavations, when such cavities are not 
near a public highway.” As against the landowner, 
it is, of course, clear that such trespassers would 
have no right. As against the driver of the aero- 
plane, it is probable that any jury which ever had 
to try such a case would come to the conclusion 
that the injured person had allowed curiosity to 
outrun discretion, and that in going near the 
dangerous machine he had taken the risk upon 
himself. 

There remains the larger and more practical ques- 
tion, What is the liability when injury is done to a 
person who has paid for admission to an aero- 
drome? The man who goes to an aerial race- 
meeting under these conditions is a licensee. Now 
a licensee who enters premises is entitled to a 
certain degree of protection. He must be warned 
of any hidden danger upon the premises. The 
duty owed is very similar to that which a shopman 
owes to his customers. The customer is entitled 
to the exercise of reasonable care by the occupier 
to prevent damage from unusual danger, of which 
the occupier knows or ought to know. So if a 
customer were to trip in a hole in the floor, or lean 
on a rail which the proprietor of the shop knew to 
be loose, and so sustain injury, the customer could 
claim damages. 

The rules which govern hidden dangers do not, 
however, appear to apply to an aerodrome. Who 
could assert that the dangers at such a place were 
hidden or concealed? No part of the course is 
protected from the machine which is wheeling 
overhead, and, even on the ground, a miscalculation 
when alighting may play havoc amongst a crowd of 
spectators. In these circumstances, it is submitted 
that the proprietors of the aerodrome who had 
issued the tickets would not be liable; but as a 
business precaution, they would do well to disclaim 
all responsibility on the backs of the tickets which 
are issued. 





THE SHIPBUILDING TRADE. 

THE advance in the quotations for new ship- 
building, due to the higher cost of material and 
increase in wages, has had a tendency to check the 
number of orders placed in the past week or two. 
There is, nevertheless, a greater volume of tonnage 
actually in Be rw than at any previous period 
ever recorded by Lloyd’s Registry in their quarterly 
returns. In view of this high degree of activity, 
it is gratifying to note that a more reasonable 
spirit is beginning to ges among the trade- 
unionists, as evidenced by the settlement of the 
demarcation question. It is true that there are 
clouds ahead, since the shipbuilding agreement 
automatically expires soon, and there is always the 
possibility of trouble in connection with the renewal 
of such ments. It is to be hoped, however, 
that ieotheostenal difficulties will be satisfactorily 
overcome, and that the present wave of activity 
will not be disturbed in its flow by a  short- 
sighted policy with regard to the terms of employ- 
ment. 

The number of merchant ships now building is 





tons, which is 87,000 tons more than three months 
ago, and about 255,000 tons more than six months 
ago, while, as compared with a year ago, the 
increase is 298,000 tons. At this time last year 
there was a check in the upward movement, and 
there is anticipation that there may be another 
check now; but how long it will continue, and how 
great it may be, remains yet to be seen. In addition 
to this merchant work, there are in progress, for the 
British and foreign navies, 67 warships, of 503,003 
tons displacement, and here again a record total is 
reached, the previous highest amount of warship 
tonnage being in March, 1900, when the collective 
displacement of the ships built was 454,110 tons. 
Of the merchant tonnage, 1,291,347 tons, equal to 
73 per cent., and of the warship tonnage, 390,853 
tons, equal to 78 per cent., are for the British 
nation. Of the warship work, 122,240 tons are in 
aes at the Royal Dockyards, the remainder 
ing in private yards. As regards merchant 
ships, the principal foreign clients are from Hol- 
land, for whom 11 ships, of 110,600 tons, are in 
progress, while Norway takes second place with 
15 vessels, of 55,295 tons; Germany, third 
lace, with 11 vessels, of 50,344 tons; Spain, 
ourth place, with four vessels, of 30,795 tons ; 
Greece, fifth place, with seven vessels, of 27,930 tons; 
Austria-Hungary being next with six vessels, of 
26,137 tons ; and the other important clients are 
Sweden, Brazil, Japan, Belgium, Italy, and Russia. 
It is noteworthy that there are building twenty- 
seven vessels of over 10,000 tons, two of them being 
over 40,000 tons, and one between 30,000 and 
40,000 tons. As regards warships, there are build- 
ing four battleships and five battle-cruisers for the 
British Navy, and three battleships and one battle- 
cruiser for foreign navies, all of large tonnage. 

The improvement in trade, as compared with a 
year ago, extends to all districts, although the Tees 
and Hartlepool builders have not been quite so 
fortunate in booking orders lately as the firms in 
some of the other districts. With the exception 
of Belfast, however, the figures are higher 
in all cases than three months ago; but what 
is more important is the advance as compared 
with a year ago. There are building at 
Glasgow 105 vessels, of 411,875 tons, an increase 
as compared with a year ago of 78,983 tons, 
equal to about 24 per cent.; and at Greenock 
62 vessels, of 261,670 tons, or 19,900 tons, or about 
8 per cent., more than in July last year. As regards 
the North-East Coast districts, Hartlepool shows 
the greatest rate of increase on the figures of 
twelve months ago—46 per cent ; the work now, 
21 vessels, of 101,582 tons, being 32,076 tons greater. 
On the Tyne, where 69 vessels, of 310,529 tons, are in 
progress, the augmentation is 64,025 tons, equal to 
26 per cent. ; while on the Wear the addition only 
equals 94 per cent., there being on hand 57 vessels, 
of 214,062 tons, and on the Tees only 3 per cent., 
with 36 vessels, of 88,842 tons, in the works. The 
merchant work in Mersey yards is double that of a 
year ago, but yet includes only 16 vessels, of 27,063 
tons. At Belfast there is slightly less work than 
three months ago; but the total now—24 vessels, 
of 292,350 tons—is 50,000 tons higher than in July 
last year. These figures take no cognisance of war- 
ship work. The Clyde occupies a prominent posi- 
tion, as there are building on that river two battle- 
ships, three battle-cruisers, three protected cruisers, 
ten to o - boat destroyers, and a submarine- 
boat—all for the British Navy. At Barrow there 
are in progress two battleships, two battle-cruisers, 
and nine submarine boats. The warship work on 
the Tyne includes two battleships, one battle- 
cruiser, two protected cruisers, and six torpedo- 
boat destroyers. At Birkenhead there are in pro- 
gress a battleship and a protected cruiser. The 
other work consists of nine torpedo-boat destroyers 
building in the South of England, Thus the war- 
ship work, as well as the merchant shipbuilding, is 
widely distributed. 





THE LATE M. FLORIS OSMOND. 

WE regret to have to record the death, which 
occurred on June 18 last, of M. Floris Osmond, 
the celebrated French wmetallographist. M. 
Osmond was born on March 10, 1849, and was 
educated at the Ecole Centrale des Arts et Manu- 
factures, where he studied metallurgy under the 
late Professor Jordan. On leaving the Ecole 
Centrale, he spent a short time in the engineering 
works of the Fives Lille Company. e then 


529, and these make upa gross tonnage of 1,774,040 entered, in the ‘seventies of last century, the 
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metallurgical department of the Denain et Anzin | ‘‘ carbide carbon,” and this change was effected | stituent, which he named troostite from the French 


Company, who were at that time putting down | with a violent evolution of heat. 


Bessemer and open-hearth plants ; he was employed 
in the installation and working of these until 1880. 
From 1880 to 1884 M. Osmond was at Messrs. 
Schneider’s Creusot Works, where he was chief of 
the chemical laboratory. It was at Creusot that 
he commenced his microscopical researches in the 
study of iron and steel, in conjunction with his 
friend, Mr. Werth, who had charge of one of the 
gee testing laboratories at Creusot, and who 
been for a number of years manager of the 
Denain et Anzin Works above referred to. M. 
Osmond left Messrs. Schneider’s employ in 1884, 
and took up his residence in Paris, where for over 
twenty years he was actively engaged in private 
research work, in metallography more especially. 
We believe we are correct in stating that M. 





He determined 
the maximum of a, in temperatures for a number 
of samples which he tested, also the temperatures 
of the other critical points. 

He first enunciated the following proposition 
asa result of the tests he carried out—1.e., that iron 
below a,2 possessed the molecular form alpha, and 
took above the point a,, the allotropic form beta. 
Between these two points, when they were dis- 
tinct,* the metal was a mixture of the two varieties, 
alpha and beta. Carbon in the state of ‘‘ hardening 
carbon” maintained the iron in the beta condition 
during slow cooling to a temperature which was 
in inverse proportion to the amount of carbon con- 
tained in the metal. He expressed more than 


| twenty years ago the opinion that it was not 


Osmond was the third scientist to undertake 


microscopical investigations for ascertaining the 
structure of iron and steel. In this respect he 


followed on similar lines to those adopted by Pro- | 


fessor Martens, of Charlottenburg, the honour of 
first calling attention to the method being due to 
the late Dr. Sorby. Many of his results confirmed 


carbon, but the allotropic beta iron, which was the 
principal cause of the new properties communicated 
to steel by hardening ; also that during —— 
—i.e., on softening by reheating after a rapi 
cooling had taken eee, the beta iron returned to 
the alpha condition, and hardening carbon to the 
condition of iron carbide. 

He continued his researches without intermission, 


those arrived at by other experimentalists ; other | and stated in later contributions to scientific bodies 


results of his were of a quite novel character. 
fact, it may be said that no other physicist has done 
more than M. Osmond for furthering the science 
of metallography. 

Shortly after leaving Messrs. Schneider’s works, 
Dr. Osmond published, in French scientific journals, 
the conclusions he had arrived at from his in- 
vestigations in regard to the effect of tempering 
and hammering upon cast steel; also in regard 
to the colorimetric estimation of manganese, the 
cellular structure of cast steel, and the phenomena 
which occurred during the cooling and heating of 
steel, &c., a collection of his papers being later 
published in book form. He had commenced, in 
the early ‘eighties, to study the critical points of 
iron and steel. At that time—as he explained a 
few years later, when enunciating his theory on the 
subject—a number of important facts were known 
concerning these critical points ; but the earlier 
experimentalists were handicapped in that they 
had not the means of accurately determining high 
temperatures. Further, since they did not, as 
a rule, make analyses of their samples, it was 
difficult to establish a comparison of the results 
they obtained, and to decide what was the share 
of iron and that of carbon in these results. 

For determining the critical points of iron, which 
forms one of his most interesting researches, M. 
Osmond took a series of samples of suitable 
chemical analyses; he heated them to a known 
temperature, and during their cooling he made 
accurate measurements of the time required for 
the temperature to be lowered an equal number 
of degrees. Every abnormal delay or acceleration 
in the fall of the thermometer indicated a libera- 
tion or an absorption of heat, or, in other words, 
a critical point. He used in these researches a 
Le Chatelier thermo - electric pyrometer. He 
designated by the letter a, as Tschernoff had pre- 
viously done, the critical points that were asso- 
ciated with the hardening of steel. He, however, 
found that the point a was not a single manifesta- 
tion, but that there might exist several adjacent 
critical points, and he termed them ay, ay, ds, .. ., 
of which a, was the manifestation of perturbation 
produced at the lowest temperature. Further, the 
same perturbation was not distinctly developed 
at the same temperature when the thermometer 
rose as when it fell, and he distinguished critical 
points a@,,..., observed during cooling, where 
a denoted—and still denotes to the present 
day, for Osmond’s method is used the world 
over—a critical point; r meaning refroidisse- 
ment, cooling; the number showing the position 
on the thermometric seale; also critical ints 
Ga, ..., Showing the points observed during 
heating, chauffage. His symbol a,;_2, for example, 
showed that in the specimen under considera- 
tion the two points a, and a,. were combined 


into a single one. The symbol “indicated that 


the perturbation was incomplete. He also found 
that a was a function of the 


and identified the point with the phenomenon to 


which Barrett, who called attention to it in 1873, | 
| last century, Osmoni 


| @e2 a8 formir 


applied the name of recalescence. M. Osmond’s 
recalescence a,; represented the change of ‘‘ harden- 
ing carbon ”’ into ‘‘cementing carbon,” also termed 


In| 





¢ ye of carbon, | 


the results he finally arrived at, to the effect that 
there were three allotropic states of iron: alpha, 
stable below a,.; beta, stable between a,. and a,, ; 
and gamma, stable above a,s; all of which crystal- 
lised in the cubic system. The reverse ruled on 
cooling, as shown in the following diagram : — 


Coo.ine. HEATING. 
gamma alpha 
ar3 900 deg. Cent. a2 750 deg. Cent. 
beta beta 
ae i deg. Cent. Ac3 900 deg. Cent. 
v alpha pom 


He also conducted thorough investigations on 
the influence of elements, such as arsenic, boron, 
chromium, copper, &c., upon the critical points. 

M. Osmond’s numerous researches in crystallo- 
graphy led to many improvements being made in 
the preparation of sections for microscopical inves- 
tigations ; the researches in themselves proved of 
great value, both to the technical world and in 
every-day practice, while the improvements, to 
which he gave free —— were a great help to all 
other physicists. To mention only two of the means 
he resorted to for the preparation of specimens, we 
may state that after an ordinary polishing he 
gave the section an etched polish, by rubbing it 
against a sheet of parchment stretched upon a 
wooden frame, the parchment being wet with 
an infusion of liquorice wood which attacked the 
metal the more the older the infusion. He also 
introduced for etching purposes ordinary tincture 
of iodine, using one drop for each square centi- 
metre of area, allowing the tincture to act until the 
specimen discoloured ; he then washed it with 
alcohol at 95 deg., determining the rate of action 
by the aid of a microscope, and repeating the 
etching if necessary. 

M. Osmond, taking Professor Howe’s term, 
adopted ferrite for the main constituent of car- 
burised iron. He considered cementite as being 
the second main constituent, and then the 
pearly constituent named pearlite. He termed 
sorbite, after Sorby, a fourth constituent, which 
he discovered in the steels whose cooling was 
sufficiently rapid to prevent the separation of 
pearlite from occurring completely, insufficiently 
rapid, however, for giving to the specimen 
the form of troostite or martensite. Sorbite was 
also obtained by the tempering of a steel which had 
been hardened at a temperature in the neighbour- 
hood of the critical point. A fifth main constituent, 
which always formed on hardening, was called 
by M. Osmond martensite, from the well-known 
Professor Martens, of Charlottenburg, who has also 
done a very large amount of work in the same field, 
martensite representing the crystalline organisation 
of an allotropic modification of iron under the 
influence of carbon. He distinguished a fifth con- 








* In the earlier days of his researches, the ‘eighties of 
did not consider a,2, or ita reverse 
a distinct point from a,;, but rather as a 
kind of residue of a on cooling, or a commencement of 
uc3 on heating. 


chemist, Troost. To him is also due the term 
austenite, in memory of Sir William C. Roberts- 
Austen, fora constituent of steel which he described 
as softer and less magnetic than martensite, with 
which it was often associated. 

M. Osmond is considered, and rightly so, the 
founder of the allotropic schoolin metallography, who 
assert that the presence of carbon tends to maintain 
the iron in one form rather than in another, to this 
being attributable the properties of steel. The 
carbonist school, on the other hand, admit that in 
hardened steel carbon is in dissolution in the iron, 
either in the shape of an elementary body or—and 
more especially so—in the shape of carbide of iron ; 
and they assert that it is this dissolution itself which 
has the properties of hardened steel, whatever 
may be the state of the iron; in other words, 
if we could imagine a steel without carbon, and 
could by certain means transform it and maintain 
it in the beta iron state, this, say the car- 
bonists, would not be hardened, carbon being the 
— which gives the hardening properties. The 

otropists deny this, and say that the metal so 
considered and dealt with would have all the pro- 
perties of hardened steels. 

At the autumn meeting of 1910 of the Iron and 
Steel Institute, Mr. A. Edwards, M.Sc., 
Victoria University, Manchester, read a psper on 
the ‘‘ Theory of Hardening Carbon Steels,” in 
which he foresaw the possibility of ‘‘ annexing the 
valuable points from both the carbonist and the allo- 
tropist theories, not with the view of extinguishing 
either, but rather of merging the two and sinking 
the difference which now exists.” It is to be hoped 
that this result will finally be achieved; in the 
meantime, discussion between the two schools is as 
lively as ever. 

This leads us back to a paper by Professor Heyn 
and Bauer, read at the Spring meeting of 1909 of 
the Iron and Steel Institute, on ‘* The Solubility 
of Steel in Sulphuric Acid.” In this, the authors 
pointed out that when the tempering temperature 
gradually increased, martensite gradually changed 
into another structure, up to a temperature of 
400 deg. Cent., or rather, that there occurred at 
400 deg., under conditions which they pointed out, 
a boundary between troostite and sorbite. Their 
studies in the matter had led them to define 
clearly that boundary, to which they gave the 
name of osmondite. Inan interesting retrospect on 
recent developments in metallography by Professor 
Heyn, read by him before the International Con- 
gress for Testing Materials, held in Copenhagen in 
the autumn of 1909, fitting reference was made to 
the work carried out by Osmond. Professor Heyn 
also mentioned his own researches, and stated the 
following :—‘‘. . . The transition from hardened 
steel, martensite, to annealed steel, pearlite, did 
not take place directly, but through a well-defined 
meta-stable intermediate form, which, with a view 
to honour Osmond, was called osmondite ;_ it 
marked the limit between troostite and sorbite. 
On tempering, martensite first changed into 
troostite, which, on the temperature increasing, 
approached the osmondite constituent, at a tem- 
pering temperature of about 400 deg. Cent. On 
the tempering temperature further increasing, 
there occu a transition from osmondite into 
sorbite, and finally into pearlite. Osmondite was 
characterised by a very t solubility in dilute 
sulphuric acid, and, further, by acquiring a very 
dark tint on etching with alcoholic hydrochloric 
acid, 1 per cent.” 

From the Congress of 1909 dates renewed activity 
in the interchange of opinions concerning the con- 
stituents of iron and steel and their definition. 
Complete agreement in this matter, no more than 
in the points which divide the allotropist and car- 
bonist schools, has not yet been reached, and M. 
Osmond, who traced a number of the constituents 
contained in the nomenclature, and who was always 
most careful in the enunciation of an opinion con- 
cerning them, stood his ground, and would not be 
convinced by other physicists and practical men 
who wanted the nomenclature to be ‘‘ simplified.” 
An equal number of scientists and practical men 
find the nomenclature as it stands eminently satis- 
factory, hence a deadlock which it may take much 
discussion and much “ give and take” to clear. 

Whatever be done concerning these various 
questions, M. Osmond’s work will always be 
considered an epoch-making one in metallography. 

M. Osmond became a member of the Iron and 
| Steel Institute in 1890, and was awarded the 
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Bessemer gold medal in 1906. His research work 
has received the highest awards in the gift of a 
number of French scientific bodies and institu- 
tions. He was of a most kindly disposition, and 
of extreme modesty, always ready to give due 
prominence to the aid he had received from others, 
either in the actual carrying out of experiments, 
or in the use he made of the apparatus and 
formulas due to other scientists. For several years 
past he had lived in complete retirement in a small 
country town in the outskirts of Paris. 





NOTES. 
OxrorD UNIVERSITY AND ENGINEERING. 

In the hope of influencing engineering firms to 
support the efforts of Viscount Hythe and others 
to improve the facilities at Oxford University for 
imparting training in engineering science to the 
students at the oldest of our Universities—a subject 
which we reviewed at length in our issue of 
April 12—we repeat the strong plea put forward 
by Lord Curzon of Kedleston, at the Congress of 
the Universities of the Empire. The distinguished 
Chancellor of Oxford University made it clear 
that the older Universities did not look with the 
slightest tinge of jealousy or suspicion upon the 
types of universities springing up in Leeds and 
Sheftield, Liverpool and Manchester, Birmingham 
and Bristol, but he contended that there were 
certain professions in the preparation for which 
the parent desired that his son should acquire not 
merely the technical knowledge necessary for his 
career, but also that breadth of mind and humaniza- 
tion of character that should enable him to grapple 
with the problems of life and deal with men. 
Finding that business men were increasingly turning 
to Oxford, because they wanted character and 
stability and what was known as a ‘‘ gentleman’s 
education” in the young men who entered their 
employ, that University was about to frame a 
curriculum with direct reference to a mercantile 
career. But never, he hoped, would the day come 
when Oxford would cease to give that liberal culture, 
that training of the mind and that developed capacity 
for affairs which spran z from the study of the history 
and literature and philosophy of the past, and was 
attuned to practical and strenuous ends by the 
influence of a society at once chivalrous and demo- 
cratic, of a system of tuition at once free and 
intimate, and of associations and buildings at once 
venerable and inspiring. Those were the price- 
less possessions of the older Universities, which, 
he believed, were as dear to the exiled teacher or 
the youthful student in Vancouver or Hong-Kong 
as they were to the most indurated don in the 
sequestered shades of an Oxford garden. As one 
who had administered great territories, and been 
for a time the head of the most efficient Civil 
Service in the world, he believed that in the college 
system as it existed in the older universities, and 
in the life and teaching of those institutions as a 
whole, were to be found the best guarantees for 
that character which, in the conduct of government 
and the daily business of administration, particu- 
larly in distant lands, was more precious than 
rubies and more potent than regiments of armed 
men. Obviously such a training involves the inclu- 
sion in the curriculum of engineering in its various 
phases, and there can be no doubt that if engi- 
neering could be adequately taught at Oxford there 
would result a closer bond between the colonist 
and the manufacturing firms in this country, so 
that even on purely commercial grounds their 
support of the engineering scheme at Oxford is well 
merited, 


Oxy-ACETYLENE WELDING. 


On the introduction of the oxy-acetylene welding 
process the apparent simplicity of its application to 
repairs and similar work lei many who had no 
idea of its limitations, or any previous experience 
of such work, to undertake repairs of all kinds 
without any regard to the suitability of the process 
to the work in hand. Further, many of these 
‘* pioneers” had but a vague idea as to how the 
process should be worked, and consequently 
the system became to be regarded with consider- 
able suspicion. In all welding processes the 
operator must, above all things, be of 


skill, and in order to produce satisfactory work must 
conscientiously apply his knowledge ; but in the 
case of oxy-acetylene welding this is more par- 
ticularly so on account of the 
operation. 


= delicacy of the 


Apart altogether from the question of 





the purity of the used, and the preparation 
of the work and the class of metal used asa “filler,” 
the actual welding process demands considerable 
skill and attention on the part of the workman. 
The lack of men having sufficient knowledge has 
undoubtedly prevented the process being more 
widely used, whilst the amount of work that 
has been carried out in the past by unqualified 
men accounts for the mistrust with which this 
form of welding is regarded by various autho- 
rities. With a view to giving operators an 
adequate training in the fundamental principles 
involved in oxy-acetylene welding, the British 
Acetylene and Welding Association recently 
arranged with the Northern Polytechnic to hold 
special classes, which were placed in the hands of a 
competent demonstrator. The success which has 
attended these classes has been such that it is hoped 
shortly to have similar ones established at other 
technical schools in various industrial centres, 
whilst a further proposal is under consideration 
for the institution of evening classes to which it is 
hoped those concerned with the supervision of weld- 
ing work will be attracted. In connection with the 
classes already started a demonstration was given 


by the students at Holloway on the 5th inst., whilst | pos 


a similar demonstration will be held this evening. 
At the demonstration last week there were per- 
formed by students various kinds of simple welding 
work, which, so far as could be judged from the rough 
mechanical tests applied, were satisfactorily carried 
out ; and considering that the course has only run 
for one month, the work reflected credit on the 
instruction given. There are, no doubt, many 
fields in which this process may be applied with 
success, but in view of the more recent knowledge 
of the effects of heat treatment on metals, its 
application to parts subjected to alternating stresses 
must be justly regarded with suspicion. The join- 
ing of two pieces of metal by any fusion process 
can only be regarded as a form of cast joint, and, in 
the absence of any authoritative data upon the 
subject, cannot appeal to engineers as a suitable 
process for the repair of such things as crank- 
shafts. Since they were started the above classes 
have been fully attended, many applicants having 
been refused admission on account of lack of 
accommodation, and this fact would tend to show 
that a demand exists for qualified operators. In 
connection with these practical classes it is intended 
to give a course of lectures dealing with the theo- 
retical questions involved, and thus it is hoped 
eventually to place the process on a practical basis, 
and dispel the air of mystery with which it has 
been surrounded. 


Tue Naval Maneevvees. 

Last Tuesday the Members of the House of 
Lords and of the House of Commons were invited 
by the Lords of the Admiralty to journey to Spithead 
to view the great fleet which had been gathered 
there ready to start for the manceuvres which are 
to take place in the North Sea. Large numbers 
availed themselves of the opportunity, and found 
more than 100 warships anchored in four rows, each 
nearly 6 miles long. In addition there were several 
flotillas of destroyers and some submarines. The 
sight was one to create enthusiasm and to convince 
the members that the large sums they vote for the 
Navy are, at least, well spent. No other country 
in the world could show such a fleet, although more 
than one could showa more powerful force in relation 
to its actual needs on the sea. Great Britain is the 
only country whose food supply would shrink far 
belowits most moderate requirements withina month 
of the defeat of its fleet, and viewed from this stand- 
point the gathering at Spithead, great and imposing 
as it was, did not appear in any degree redundant. 
Six of the most recent battleships were open to the 
inspection of the visitors, and a good many took 
advantage of the opportunity. It is to be hoped 
that they were duly impressed with the part played 
by the engineer in the modern navy. € position 
of the engineer officer has often been discussed in 
Parliament, but the subject is too technical to be pro- 
ey dealt with there in detail, and must always be 
eft to the Admiralty in the last instance. It can do 
nothing but good, however, for the members to 
have seen what a complicated mass of machinery a 
Dreadnought is, and to have had it brought home 
to them that its success in the day of battle depends 
to a very large extent on the intelligence with which 
it has been designed, and to the care and abili 
with which it has been supervised and worked. 
The constant widening of the engineer's responsi- 





bility was evidenced by the displaysof aeroplanes and 
hydro-aeroplanes, and by an attack by submarines 
and torpedo-boat destroyers. One aeroplane made 
its start from a special platform on the bows of the 
London, while two others flew from the sheds at 
Eastney, and circled round the fleet, both at low 
and high altitudes. One came to rest on the sea, 
and after a long run on the surface, rose again and 
returned to shore. The submarines made their 
attack as arranged, but the risk run by their crews, 
even in time of peace, was illustrated by the peri- 
scope of one coming in contact with a yacht and 
being bent or broken. From a spectacular point 
of view the departure of the fleet was the inost 
impressive scene of the day. At five o'clock 
the first vessel, the battle-cruiser Lion, weighed 
anchor, followed at ordered distances by the 
vessels of the First, Second, and Third Cruiser 
Squadrons. Two more cruiser divisions followed, 
and then came the battleships in two columns of 
divisions in line ahead. At 6 o’clock the line of 
warships stretched out towards the east as far as 
could seen, while westwards an equally long 
line was approaching, each ship surmounted by a 
pale column of smoke, and maintaining its exact 
ition between those ahead and astern of it. 
One felt that Britons could sleep in their beds if 
the present relative naval strengths of the world 
were maintained. In conclusion, we may add that 
the Members of Parliament were carried on the 
Armadale Castle, while the Harlequin was assigned 
to the Press, the Admiralty and the officers in 
charge taking great pains to place the vessel in 
good positions for seeing, and consulting the con- 
venience and comfort of their guests in every way. 


Low-WatER TEst OF A JACOBS-SHUPERT AND A 
Rap1at-Stay Locomotive Bos.er. 


In vol. xc. of ENGINEERING, page 675, we illus- 
trated and described the Jacobs-Shupert type of 
locomotive boiler, in which the chief feature is the 
design of the fire-box. The Jacobs-Shupert box 
forms a complete departure from ordinary practice, 
being built up of a succession of approximately 
horse-shoe-shaped channels, with the flanges out- 
side, and plate or web-staying. At the time we 
described this box an account was given of the 
successful manner in which a boiler so built had 
withstood a low-water test carried out on the Atchi- 
son, Topeka, and Santa Fe Railroad. A rather 
more severe test has just been concluded by Dr. 
W. F. M. Goss, at Coatesville, Pa., in which a 
Jacobs-Shupert boiler was compared with a radial- 
stay boiler representative of modern American prac- 
tice. At the conclusion of a long series of evapora- 
tive tests, a low-water test was specially arranged 
for on both boilers. The boilers were erected on 
plain settings at the works of the Lukens Iron 
and Steel Company, on a cinder heap a quarter 
of a mile from the nearest building. Arrange- 
ments were made for feeding them by an 
independent donkey boiler and pump. Firing 
was by liquid fuel controlled from a distance. 
Each boiler provided its own steam for the 
blast, and each had three safety-valves—one set at 
220 lb., another at 223 lb., and the third at 225 lb. 
Steam-gauges were also fitted, and each boiler had 
two water-glasses arranged so that the level could 
be read from about 6 in. above the fire-box crown 
sheet to about 25 in. below the crown-sheet level. 
Observations were taken by telescope from a bomb- 
proof shelter about 250 ft. away. When feed was 
shut off, the test on the Jacobs-Shupert box was 
begun’ with the water-level 6 in. above the crown 
and a pressure of 225 lb. In 10 minutes after the 
start the crown of the box was bare, the steam 
escaping from all three safety-valves at once. As the 
water-level dropped further less steam was produced, 
and the safety-valves blew less, sometimes only one 
working at a time, and as the water-level fell the 
steam became superheated and only became visible 
in a white cloud some height above the boiler. 
Later, when one valve only was working, the roar 
of the steam was the only indication of its escape. 
When the water-level had fallen to 20 in. below 
the crown, the last safety-valve closed, and the 
pressure fell more rapidly. When the last 
possible reading of the water-level was taken 
(25 in. below the crown) the pressure was 
190 lb. After this the blast began to weaken, 
and the fuel supply being maintained uniform 
throughout, evidence of incomplete combustion 
became visible in the form of black smoke. As 
the test proceeded the black smoke increased, 
until at 50 Ib. boiler pressure the blast was shut off, 
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as it was insufficient to supply the draught neces- 
sary to maintain the fire. The test was thus stopped 
after having run for 55 minutes, during which time 
the boiler showed no sign of failure, though slight 
distortion and other effects due to overheating were 
naturally subsequently found to be present. The 
brick arch remained intact throughout. The radial 
stay boiler was tested under similar conditions, but 
when the water had dropped to 6 in. below the 
crown sheet, stay-bolts began to show signs of 
distress, leakages of steam occurring in fresh rows 
as the water receded. A throat-plate seam also 
develo a leak. The last reading taken was when 
the water level had fallen to 14} in. below the 
crown. At 23 minutes only after the start of the 
test there occurred a puff of black smoke followed 
by a dull roar and a cloud of dust and débris 
sweeping to right and left of the boiler for about 
150 ft. Subsequent examination showed that the 
boiler had been shifted on its setting. The brick- 
work foundation and the incandescent bricks from 
the arch were scattered in all directions for about 
50 ft. The explosion was due to failure of the 
crown stays. 
18 in., but was not torn or cracked. It was found 
that 72 radial hammer-headed stay-bolts had pulled 
out, 81 button-headed bolts, and 21 T-bar bolts. 
It appears that one of the hammered stay-heads 
failed first and that the others ripped off in suc- 
cession. In marty respects this is a typical failure 
for this type of box. 








Brprorp GRAMMAR ScHoon. — Speech days at our 
public schools are great events in the history of the 
schools, being a sort of annual landmark which impresses 
itself in the minds of both parents and scholars, and 
speech day at Bedford Grammar School is no exception 
totherule. It wascelebrated this yearon Wednesday, the 
3rd inst., Dr. W. C. Unwin, the Rev. T. C. Fitzpatrick 
(President of Queen’s College, Cambridge), Sir J. J. 
Thomson, and the Mayor of Bedford being present. The 
first item on the programme was the distribution of 

rizes by the headmaster. A short address was delivered 
y Sir J. J. Thomson, in the course of which he said that 
one of the best forms of education was to be found in a 
good day-school, on account of the opportunity it gave 
the parents of exercising their influence over their boys. 
In his opinion, every boy had exceptional powers of some 
kind, but it was not easy to find in what direction these 
wers lay. If the real bent of the boy’s mind could 
S found, much difficulty would be removed. Our educa- 
tional system was not perfect, but every boy and girl 
in the country could now procure education, and that 
in its highest form. Book learning was not all that was 
needful in true education, and this was now being recog- 
nised. It was doing things as well as reading about 
them that constituted education and encouraged intellec- 
tual effort. When compared with the intellectual effort 
required by a woman to cook a dinner for an exacting 
husband, that needed for passing an examination in 
chemistry was insignificant. Keenness and doggedness 
were also of much more value in the long run than ability ; 
therefore he emphasised the necessity for keenness. 





Sarety Suot-Firine Apparatus.—On Thursday in 
last week there was, at the Westminster Palace Hotel, a 
demonstration to illustrate the working of a new safety 
appliance, the object of which is to prevent accidents in 
mines, quarries, &c., due to misfires. Sir Alfred Mond, 
M.P., presided, and there was a very fair attendance of 
persons interested. The apparatus consists of a copper 
tube of about 4-in. diameter, which is thrust into the 
bore-hole, after the explosive charge has been placed 
at the bottom, the tube reaching to the bottom of the 
hole and resting on the explosive. The outer end of the 
tube projects some little way out of the mouth of the 
bore-hole, which is then stemmed in the usual way with 
filling material. The detonator is enclosed in a shield 
made of copper, which affords protection against friction 
and rough handli The detonator wires are attached 
to the base of this shield in such a way that any tension 
applied to the wires is taken by the shield, and there is 
no direct pull on the detonator, and the wires cannot 
separated from the detonator. When the tube is in place 
a copper rod, carrying at its end a loose spike, is thrust 
down the tube, the spike at the end being forced into the 
base of the primer, making a hole of suitable size to take 
the detonator and shield, which are forced by the rod 
into the space prepared for them, after the copper spike 
has been removed. The wires from the detonator project 
from the outer end of the brass tube, and can be con- 
nected to the battery wires. The tube is withdrawn, 
and being pulled over the wires leading to the detonator, 
the stemming can then be finished right up to the 
mouth of the hole. Should a misfire occur, the 
detonator and shield can be immediately withdrawn 
by hauling on the electric wires, no danger being in- 
curred by the process, and the hole can be approached. 
The tube and spike can then be reinserted, a new hole 
prepared in the primer, and another detonator and shield 
put in place. This can be repeated as often as may be 
necessary in case of misfires. With this appliance the 
dangerous and costly process of drilling a second hole close 
up to the first one is not necessary, and its use should go 
far to prevent accidents due to misfire, and to abolish 
the present high death-rate due to this, 





THE AUSTRALIAN RAILWAY-GAUGE 
PROBLEM. 
To THE EprTor oF ENGINEERING. 

Srr,—As a subscriber to your journal for about forty 
years, and being accustomed to look upon your editorials 
as embodying the most trustworthy facts, 1 was surprised 
to read your article of April 5, entitled ‘‘ The Australian 
Railway-Gauge Problem.” 

The gauge that was adopted by the Commonwealth 
Government for the Kalgoorlie-Port Augusta Railway 
was decided upon not in consequence of any recommenda- 
tion by the consulting engineer, but it was selected by a 
Conference of Railway Commissioners in 1897, when Mr. 
C. Oliver, Chief Commissioner of New South Wales Rail- 
ways (4-ft. 84-in. gauge), Mr. John Mathieson, Victorian 
Railways Commissioner (5-ft. 3-in. uge), and Mr. 
Pendleton, Railways Commissioner of South Australia 
5-ft. 3-in. gauge) met at the instance of the Federal 

uncil, and recommended for adoption in Australia 
the 4-ft. 84-in. gauge. So convinced at the time were the 
Victorian Railways Commissioner, his officers, and the 
Government of Victoria of the correctness of the selection 
that orders were given to prepare the way for unification 
by building all future Victorian rolling-stock in such a 
way that the wheels could, later on, when the time came, 
be pushed inward on their axles to suit the 4-ft. 84-in. 


e crown sheet had dropped about | 8°U8°- 
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In 1903 a conference of engineers-in-chief of the States 
took place, and ratified the previous decision. 

In February, 1911, a Railway War Council was called 
together by the Commonwealth Government, at which 
the Railway Commissioners of all the States were repre- 
sented. It was decided, without demur, that the gauge 
to be recommended for the Kalgoorlie-Port Augusta line 
was 4 ft. 84 in.; and a further resolution was passed that 
the Australian capitals should be connected with the 
same gauge. 

Before finally taking the step to introduce the gau 
of 4 ft. 84 in. into the Railway Construction Bill, the 
acting Prime Minister, at the su tion of the Minister 
for Home Affairs, whose knowledge you deride, invited 
the Premiers of the different States to approve of a con- 
ference of chief engineers of the States together with 
the Commonwealth representative to discuss and report on 
the gauge question. All the States agreed except Victoria, 
whose dissent caused the matter to fall through. The 
Commonwealth Government had no further option in the 
matter than to adopt the gauge which had already on 
several previous occasions been selected as most suitable 
for the whole of Australia. 

The writer of your article appears to regard favourably 
the 3-ft. 6-in. gauge as used in South Africa, yet at the 
same time condemns the 4-ft. 84-in. gauge for Australia. 
If ‘‘ normal loads 10 ft. in width can +4 carried on South 
African lines where wagons of 50 tons capacity are in use 
and trains of 1600 to 1800 gross tons are being handled,” 
how much more can be accomplished in this direction 
with a 4-ft. 84-in. gauge? 

The question is not as to whether conditions “‘ exist in 
Australia to-day which would allow of anything approach- 
ing the fast or heavy trains in service where the 4-ft. 84-in. 
gauge is worked to its utmost capacity,” but it is as to 
whether the gauge referred to is reasonably adequate for 
the requirements of this country, not only now, but as 
far as may be foreseen. Moreover, it is not primarily a 
question as to cost of conversion. If it can be demon- 
strated that the standard gauge is sufficient for Austra- 
lian needs, then, but not till then, questions of finance 
may be permitted to weigh. 

In considering the efficiency of any gauge, one must 
keep in view the chief objective of a railway, which is to 
afford quick and efficient transportation cheaply. 

It is not ‘‘surprising that the Australian a 
in support of its attitude should be forced to fall back, 
for example, even on such countries as the United States,” 
because, as a matter of fact, in no country in the world 
has the science of railways been developed to such an 
extent as in the United States. Whether the gauge there 
was “fixed by such economical considerations as affect 
modern traffic” is immaterial, inasmuch as with the gauge 
available the railways of the United States are able to 
effect transportation as efficiently, and, in respect of goods 
traffic certainly, more cheaply than any other country in 
the world. 

It is not correct to state that ‘‘higher s 
loads than are well known to be the cheapest are being 
more and more largely adopted” in the United States. 
Indeed, the reverse of this statement is true, for the 
tendency throughout the United States and a is 
most clearly in the direction of heavy train-loads. 

Equally incorrect is the assumption that the small 
truck and train-loads of Great Britain are even remotely 
due to the gauge, for the size of the British truck is deter- 
mined mainly by the existence of cramped discharging 
and loading places, situated at right angles to the — 
line, and the size and weight of the trains by limi 
station room and short distances between stations. 

That a difference of 64 in. in gauge has no bearing on 
the size of locomotives or of cars, or on the weight of the 
train-load, is determined primarily by the fact that the 
largest locomotives, the most capacious trucks, and 
the heaviest trains are in use on the lesser gauge, not on 
the 5 ft. 3 in., and this general conclusion is strengthened 
by experience, even in Victoria, where, although a few of 
the locomotives are of about 25,000 lb. tractive power, 
the standard locomotive (those recently imported and 
others in course of construction) are of only 20,000 Ib. 
tractive power, or exactly half of the power of a modern 
American goods locomotive. : 

Goods train loads show even more conspicuously in 
favour of America, where trains of from to 2500 
tons are regularly hauled over long distances as compared 


and lighter 





with a maximum of about 700 or 800 tons in Victoria. 
These figures are quoted merely to show the absurdity of 
endeavouring to prove that the 5-ft. 3-in. gauge is more 
nae cheap and efficient transportation than is the 

t. 84 in. 

The issue is simple. The standard gauge has ved 
its fitness to carry trains at a rate of 70 to 80 miles = 
hour, to carry locomotives of up to 378 tons in ~“- t, 
and trucks of a capacity of 50 to 60 tons, and on such a 
gauge train-loads of from 2000 to 2500 tons weight are 

ing hauled. 

What more than this does the 5-ft. 3-in. gauge permit 
of? What more isrequired? The locomotive, like every 
other machine, has its economic limit; trucks and trains 
likewise are subject to the universal law, which defines 
where efficiency insand ends. To reason that the size 
and power of the locomotive may be developed indefi- 
nitely, and yet with satisfactory results, that the capacit 
oi a truck may with abentage te stretched much beyon 
the highest yet reached, or that train-loads may 
economically increased beyond the present limit of some 
2500 tons, is to enter upon a field of sheer speculation in 
defiance of the world’s experience, Even if the specula- 
tion were likely to prove sound, it would be of no greater 
value in bolstering up the case for a 64-in. wider gauge, 

se it has not yet been demonstrated that the maxi- 
mum capacity of the standard gauge has been reached. 
Certain limits have been adopted, it is true, but those 
limits are higher in the countries using the standard 
gauge than in those of 5-ft. 3-in. gauge. As a matter of 
fact, there are strong economic reasons in favour of the 
limitations referred to, and there is no evidence whatever 
that with a 5-ft. 3-in. gauge they would be exceeded. 

ours faithfully, 
. Deanz, M. Inst. C.E. 
Office of the Engineer-in-Chief, Commonwealth 
Railways, Melbourne, May 30, 1912. 


[While thanking our correspondent for the compliment 
with which he opens his letter, we must say that we 
have nothing either to withdraw from, or modify in, our 
editorial on the above subject in our issue of April 5. 
So far as the gauge controversy went, our leader concerned 
itself mainly with the crudeness of the reasoning adopted 
by the advocates of the 4-ft. 84-in. gauge. The syllo- 
gistic methods which we then discu are not of a type 
we are prepared to accept. Mr. Deane, unfortunately, 
merely reiterates in favour of the 4-ft. 84-in. system the 
arguments which we particularly had in mind at the time 
of writing, and for our viewson them we would therefore 
refer our readers to the article above mentioned. The 
question is, not what are the maximum capabilities of 
the 4-ft. 84-in. gauge, but—supposing a choice of gauges 
possible—what is the best gauge to adopt in view of 
probable requirements ? 

Two matters, however, demand further attention. Mr. 
Deane implies above that we assumed the small truck 
and train-loads of Great Britain to be due to the gauge 
adopted. Nowhere in our article did we speak either 
of the gauge, trucks, or train-loads employed here. 
Our only mention of Great Britain had reference to 
the loading - gauge, the limitations of which, we 
said, were severely felt. This is well known to be the 
case. Again, Mr. Deane taxes us with inaccuracy with 
regard to American practice, but it is very well known 
that in the United States there has been, in recent — 
a very remarkable development in the traffic handled by 
regular fast freight trains running to schedule times, a 
system of working approaching that in vogue here, but 
comparatively little used in America a few years ago. 
Further, while, for ordinary freight, heavy loads form 
the ideal aimed at in North America generally, it is often 
impossible for the railways, with the traffic they have to 
handle, to allow their roads to be occupied sufficientl 
long for trains of maximum possible loads to be wutel, 
Though the loads are still large, higher s is, and 
lighter loads than the maximum, are employed.—Ep. E.] 








THE CORROSION OF BRONZE PROPELLERS. 
To THe Epiror oF ENGINEERING. 

Srr,—I have read with considerable interest Dr. Silber- 
rad’s letter of criticism on my article on the above subject. 

I will endeavour to deal with his’ objections seriatim. 
In ph (a) he appears to think that the zinc pro- 
tecting plates on the iron-work of the ship ought to be 
sufficient to counteract any small electromotive force 
generated in the propeller. As a matter of fact, such 
protectors have repeatedly proved to have only a limited 
area of influence, and after a short time lose even this 
small protective value. It is, indeed, often very difficult 
to say whether they are corroded away in doing their 
duty, or whether local action in the zinc itself is respon- 
sible for their decay. That they may have some slight 
protective action on the propeller as a whole is not, of 
course, impossible ; but that they should be able to pre- 
vent what is, after all, a special kind of local action 
between one part of the blade and another is inadmissible 
and contrary to experience. 

In (6) he says: ‘‘It is inconceivable how any potential 
difference can exist in different parts of the same pro- 
peller ;” and later on he says that such a current is very 
small. I thought the experiment I described would make 
it perfectly clear that such a difference of potential could 
and did exist. Working on the lines indicated in my 
article, it was possible to get a difference of potential 
equal to the full reading of my instrument—+.e., 100 milli- 
volts ; further, the previously polished electrodes had a 
decidedly etched appearance after being a short time in 
use. The fact that the different parts of the propeller are 
in such good metallic contact only betters the case for 


corrosion. 
Dr. Silberrad thinks the current generated is so small 
as to be a negligible factor, Here he is evidently misled 
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by the idea that voltage is the chief factor, whereas time 
and current density determine the degree of electrolytic 
corrosion. 

The resistance, internal and external, in such a system 
as a strained peller blade must be very small ; assum- 
ing, for the sake of argument, that it were even so high 
as 0.1 ohm per sq. cm. section, and the electromotive 
force were only 0.05 volt, according to Ohm’s law a cur- 
rent of 0.5 ampere should pass per sq. cm. section ; surely 
this is not a negligible quantity. 

With — ay to the patch of more cuprous alloy which 
was burned on to the 
prope ler, is it not possible that this patch sets up a 
counter electromotive force, and so perhaps ausedinie 
that set up by strain? Or, in other words, does it play 
the réle of a zinc-protector ? 

In (c) he states that ‘‘ the various parts of the propeller 
are roughly proportionate to the strain to which it is 
subjected.” He ought to have added to this, but in high- 
speed destroyers this limit of safety is o sacrificed for 
lightness and efficiency ; hence we have flexure, permanent 
bending, and corrosion. 

In (d), Dr. Silberrad says :—‘‘ Where deterioration is 
due to galvanic action copper is concentrated, often to a 
eonsiderable depth and almost complete purity.” This 
may be true in the case of condenser tubes, and in other 
eases where there is no great water friction ; but I have 
never seen such a state of things in the case of a corrod 
propeller. In my experience copper is concentrated both 
in the older bronzes and in the special alloy with which 
Dr. Silberrad is associated ; but the isolated material is 
washed away before anything like almost pure copper 
is left. The greatest concentration I have ever found 
has been 1.5 per cent., and in the majority of cases it has 
been very much less. 

In (e) he says :—‘‘The action is precisely similar to 
that of a sand-blast.” I admit this was my own opinion 
from the first case of so-called erosion until quite recently, 
but the insuperable difficulty was to reconcile the erosion 
with its position on the blade. The idea of the jet-like 
stream of water impinging on the blade was brought 
forward to meet this difficulty, but it is pure assumption ; 
if such a stream existed, all three blades would be affected 
alike, whereas it sometimes happens that one blade 
escipes or is acted upon in a different place. Further, we 
have cases of corrosion, or whatever it may be, on both 
faces of the blade. 

He also says:—‘‘If deterioration were dependent on 
corrosion induced by electrical disturbances, one would 
expect a relatively slow deterioration over large areas.” 
This Ege meg true where the disturbing current is 
genera’ from two distinct electrodes, such as a 
copper and a zinc plate, or where a leak from a 
generator is acting on a corrodible surface; but I have 
already indicated that the action in the case of a bent 
blade 1s precisely analogous to local action, and it would 
be contrary to reason to expect the corrosion to extend 
beyond the strained part. Further, no outside electrical 
ieee would mitigate such local action. 

In(f), Dr. Silberrad states that in the case of manganese 
bronze “by raising the zinc a distinct though slight 
improvement is observed” in its resistance to erosion. 
My own experiments prove that the higher the zinc 
content in an alloy the higher the electromotive force 
which can be developed by straining the electrodes. In 
Dr. Silberrad’s bronze this may not be the case, but 
judging from such propellers as I have seen made from it, 
itis yet too early to make superior claims for it. 

I quite agree with Dr. Silberrad that many propellers 
show marks which cannot be anything other than 
erosion, particularly on the 4 of shackle-holes and in 
the vicinity of notched edges, but the grooves so formed 
are clean cut and without any trace of selection of either 
the a or § constituent ; in all such cases that have come 
under my observation the erosion has been trifling. 

Dr. Silberrad thinks that I have “been led astray by 
the idea that certain portions of the propeller-blade can 
beat very* different potential from other portions of the 
same propeller.” If he reads my article carefully, he 
will find that I have ne the fact that the electro- 
motive force developed by flexure is very small, but that 
it is materially augmented by vibration ; he appears to 
be very sceptical as the possibility of producing even 
such an émmeasurably* small difference of potential. If 
he will turn to page 287 of Dr. C. H. Desch’s book on 
‘* Metallograph,” he will find the following :— 

‘A metal or alloy which has been subjected to rollin 
or hammering, or has been otherwise mechanically easieaie 
bas a different potential from one which is in a softer or 
annealed state. The strained metal contains a larger 
quantity of energy than the unstrained, and may there- 
fore be expected to have a higher solution pressure. In 
accordance with this, most worked metals become the 
anode when connected in an electrolyte with a piece of 
metal in the unstrained state.” 

And on page 290 of the same bow k the following will be 
found :—‘‘ The electrolytic potential of a strained metul 
being different from that of the same metal in the un- 
strained state, it is probable that the presence of strained 
areas on the surface of a specimen taken for experiment 
may suffice to provide the local couples necessary for 
corrosion.” 

I would also call his attention to the latter part of my 
letter of the 17th ult., which appears on page 837 of the 
last volume of ENGINEERING. 

Dr. Silberrad states that ‘‘the potential difference 
between two sides of a propeller transmitting many 
hundreds of amperes would obviously be immeasurably 
small.” It does not follow that b a conductor 
carries a large current that the difference of potential is 
small ; further, we are not concerned with the two sides 





© The italics ese mine. 





of the blade, but with, for example, an unstrained blade 
with a strained edge; these may be regarded as two 
plates of metal at different potentials short-circuited in 
an electrolyte. If the energy developed does not appear 
as corrosion, where does it goto? In any case it is the 
hundreds of amperes that count. 

In discussing the subject with an electrician of 
considerable standing, he remarked that “few people 
realised the amount of current which may pass between 
metals of very slight potential difference, and with a suit- 
eed we the damage done may often be beyon 

ief.” 


efective blade of the Mauretania’s | be 


The action of bron ropellers on the stern of a ship 
has long been An ot 9 and in vessels of the destroyer 
type and first-class liners is provided for by the use of 
good paint, &c.; in fact, the steel hull is practically out 
of contact with the water, so that currents between hull 
and propellers are not the rule. 

The distinguishing features of corrosion and erosion 
may be summed up as follow:—In erosion the surface 
is smooth and water-worn, without selection of either the 
harder or the softer constituent, the metal being worn 
down surface by surface, and presenting a bright metallic 

lish for some time after the propeller is dry. Electro- 
ytic corrosion is selective in its action, the constituent 
carrying the most zinc being etched away until the more 
resistant crystals become sufficiently isolated or undercut 


led | to be washed away ; the surface is rough, and, even when 


freshly exposed, does not show metallic lustre, as in the 
case of erosion, but appears dull, as if oxidised. 
Yours faithfully, 
M. Ramsay. 
23, Sycamore-road, Birkenhead, July 7, 1912. 





THE BLOWING UP OF THE ‘“ MAINE.” 
To THE EpiTor or ENGINEERING. 

Srr,—As United States Naval Attaché to Berlin, Ger- 
many, in 1898, when Lieut.-Colonel Bucknill ‘‘ penned,” 
as he aptly says, a series of articlesin ENGINEEKING on the 
blowing up of the U.S.S. Maine in Havana Harbour in 
the evening of February 15, 1898, I wrote a letter to 
ENGINEERING that April, protesting against the articles 
as not dealing with facts, and serving no purpose but the 
expression of an individual opinion. A few days later 
I returned to the United States for the war with Spain 
which was then on. 

I again now find myself Naval Attaché in Berlin after 
an absence of fourteen years, and Lieut.-Colonel Buck- 
nill’s warmed-over ‘‘findings” on the Maine disaster 
again appear in your issue of June 21. do again 
most vigorously protest against the inconsequential 
handling of facts by the author to support an hypothesis 
which he, as an expert on explosives, felt called upon in 
1898 to evolve from his inner consciousness from an easy 
chair in London, to fit the sinking of a hypothetical ship 
in accordance with imaginary facts filtered through his 
mind from the sworn testimony of witnesses before the 
American Naval Court of Inquiry. The twisted and 
tortured wreck of the real Maine has been uncovered, 
studied, and floated to sea for official burial. Colonel 
Bucknill’s hypothetical ship and his personal ‘‘ findings” 
have meanwhile been submerged for fourteen years, but 
ENGINEERING brings to light the twisted and tortured 
theory of Colonel Bucknill’s Maine, and it remains to 
give it also its fitting burial. 

The theory adopted for the Bucknill Maine is 
embodied in fourteen paragraphs, which are given on 
pages 827 and 828 of the last volume of ENGINEERING, 
and may be condensed as :— 

‘* That the initial explosion occurred in the 6-in. reserve 
magazine, and involved other magazines. (He then 
explains how it was an explosion from the interior, and 
how the remains of the hull conclusively show it.) He 
then says, paragraph 12: ‘‘The proximate cause of the 
explosion may never be known... For my own part I 
think it was due to coal-heating in bunker A1l6.... In 
fact, there were only two thicknesses of steel in contact 
between the soft coal and the saluting gunpowder, and 
this, although it was considered necessary to equip coal- 
bunkers with thermostats. Comment is unnecessary. 
13. Again, as regards rockets, which have ever been 
such a fruitful source of explosions, Lieutenant Holman 
was asked (page 141 of the report) to state where rockets 
and blue lights and such things were stowed on board 
the Maine, and he replied doubtfully (italics mine). No 
other witness was asked about the rockets. 14. On the 
whole, there seems to be no necessity for going outside 
the ship to account for the primal explosion.” 

The report of the Naval Court of Inquiry contains 
281 printed pages, of which only two and one half are 
findings, and not sworn testimony. The findings of the 
Court on 279, 280, and 281 are a lucid exposition 
of the testimony, and cover every possible known thin 
on board that could have directly or indirectly Pome | 
an explosion in the 6-in. reserve magazine, which was 
the one which went off first. The testimony is clear 
on every point. The two after boilers farthest away 
from the magazine were in use. Daily temperatures 
of the magazines had been taken, and were normal 
that day. The testimony as to coal- bunker A 16, 
adjacent to this magazine, to which Colonel Bucknill 
ascribes the explosion, comprises several The 
bunker was full of coal. Assistant-Engineer J. R. Morris 
inspected it at about 10.30 a.m. The adjacent bunkers 
were empty, and men were printing in them that day 
(pages 154 and 155). The two other sides of the bunker 
were practically passage-ways. There had never been any 
fire in any coal-bunker. There was no odour, no smell of 
blistering paint, no undue temperature in the adjacent 
magazine. It takes a long time fora fire in a coal-bunker 
to develop heat. It isa question of many hours. The 


saluting gunpowder was in square metal cans with air-| neer on its staff to keep it informed. 





tight covers. The other powder in the magazine was also 
in metal cases, and the powder was the old brown pris- 
matic. (There was no smokeless powder on board, except 
for small arms, and it was all recovered intact, being in 
a@ magazine that did not explode.) If Colonel Bucknill 
can explode such powder without bringing the containing 
metal case to practically a red heat, then I am willing 
that he should blow up the Bucknill Maine any way he 
chooses. 

As to the rockets and blue lights, Lieutenant Holman’s 


d | reply was, they were kept ‘*in the chart-house (or pilot- 


house) upon the bridge.” The next question was, ‘ All 
of them?’ and the answer: ‘‘ All of them, I think. Ido 
not know of any having been moved from there. They 
were stowed there originally, and I know of no move 
having been made.” Every well-found merchant or naval 
~ carries a few rockets and blue (or other) lights for 
night signalling in an emergency. They are invariably 
kept close at hand on the bridge for use in such emer- 
gency, and because it is contrary to lations to stow 
such stuff below decks. Lieutenant Holman’s testimony 
was vague, but if there had been no testimony, no one 
would have stowed such things in a magazine any more 
than you would stow your anchor in the hold. An Army 
man may be forgiven for thinking rockets and blue lights 
somehow got oe and blew up the magazine, but I will 
not be so merciless as to ask him to inquire of the next 
— naval officer he meets how it could be brought 
about. 

The fact is Colonel Bucknill deliberately sets aside the 
sworn testimony of many witnesses, sets at nought the 
finding of two boards of the brightest and best officers in 
the American Navy, who, sworn to find only on the evi- 
dence, exhaustively sought every cause for an internal 
explosion, and found no evidence in support of it; whereas 
the shape of the wreck, the method of the explosion, and 
the testimony pointed to an external explosion. 

A surgeon at an autopsy may find the causes of the 
death of a murdered man; may say that a left-handed 
man fired a bullet at close range, hitting him just in one 
spot, and then fired a second shot at closer range, thus 
eyes death. He is not called upon to find the evil- 

oer, Or pass upon the motives. Colonel Bucknill, as an 
expert on explosives, hesitates at nothing. Nothing 
daunts him. To prove his theory he says, ‘‘it agrees 
with the wreck, which is, after all, the most important and 
reliable witness.” The self-complacency of the Colonel 
in things nautical is pathetic and also unpardonable. 

A great yA people here in Europe smilingly say that 
the original Naval Court of nny f ut the onus on 
Spain, and then our Government declared war. The 
second findmg, after the wreck was uncovered, must 
necessarily sustain and justify the first finding. This 
view shows a state of mind reflecting only the moral 
texture of the medium through which ideas filter. They 
can ascribe motives they can understand. I freely acknow- 
ledge that Colonel Bucknill does not reflect on the 
sincerity of the members of the two boards, of which he 
has constituted himself the higher court. To say how or 
why a mine should have blown up the Maine is beside 
the question. The finding is that there was an external 
explosion. A dear, fine Admiral said to me, in 1898, that 
no one could convince him that a Spaniard could have 
blown up the Maine if he tried, and recently he 
repeated this argument. There has never been in any 
finding, in any message to Congress, or any official 
document, the statement that any Spaniard blew up the 
Maine, or that the Spanish Government or any Spanish 
official had anything to do with it. It is all beside the 
question, especially in a scientific explanation by an 
expert on explosives. Everyone has a right to his own 
=: but when published in a journal of the standing 
of ENGINEERING they are subject to challenge. 

The officers of the American Navy and the American 
people intelligently, seriously, and devoutly believe 
that the two toons of American naval officers found 
justly in their verdict, and Colonel Bucknill’s flippant 
treatment of evidence he, as a layman, cannot understand 
is offensive. 

ENGINEERING recently expressed its condemnation of 
nitro-cellulose powder and hymned the virtues of a 
powder it called ‘‘cordite,” which latter has no real 
existence. The assault was replied to in the United 
States by a joint Commission, known as the ‘Joint 
Army and Navy Powder Board in Connection with an 
Editorial in London EncIngERINne of October 6, 1911.” 
The report was translated into several languages for 
distribution, and, in my opinion, is the best summary 
of the question that has ever appeared ; but it brought 
from ENGINEERING the insinuation that the Navy Depart- 
ment was “‘commercial,” and advertising American wares. 
Nowthatthesmoke has cleared away from the controversy, 
it remains for me to say that cordite is dead and does not 
exist. No one uses a high ae Ng nitro-glycerine 
powder. The British naval powder (almost identical, I 
am told, with that used in the German Navy) contains 
much more nitro-cellulose than nitro-glycerine, thereby 
securing the disadvan of both types as to stability. 
The powder which British firms are furnishing for the 
new powerful battleships built or building for Brazil and 
Chili contain 75 per cent. of nitro-cellulose and only 20 per 
cent. of nitro-glycerine. The fact is nitro-cellulose is the 
ideal propellant, but requires large charges and precau- 
tions against ‘“‘flare-backs” due to the fact that it is 
such an ideal gas- producer. 

It is very disingenuous for ENGINEERING to sing the 
praises of British wder, and conceal facts, but I really 
give it credit for being ignorant and also careless; and 
also of being obsessed with the Ss of native pro- 
ducts. The experience in South Africa with cordite killed 
it, as it did many illusions which ENGINEERING cherishes. 

What EnGIngerine really needs is an American engi- 
It opposes the 
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resent system of training engineer officers for the British 
Navy an epee of it as the American system, as does 
Brassey’s ‘‘ Naval Annual,” 1912 (page 35). The fact is, 
we abandoned the system thirteen years (1899) as a 
failure. We have no engineer co as such, because all 
our officers are now engineers. e expect to héar some 
time in the future, when you learn of this, that the system 
is a failnre ; but we are getting results t merit atten- 
tion and think we are doing nicely. I have read ENGI- 
NEERING for many years, and find it full of splendid local 
engineering information, but its opinions as to things 
American I have long since ceased to value. In fact, 
its insulation as to the United States is what is known 
as insular. ¥ as 
ery respect: . 
A. P. Nrpiack, Captain US. Navy, 
Naval Attaché, American Embassy, Berlin. 


The strenuous spirit which characterises ee 
Niblack’s letter is, in itself, some revelation of the 
motive which seems to actuate his intervention, and is 
also a reflex of the attitude of the Government authorities 
at Washington, particularly on the question of propellant 
powders, already commented upon in ENGINEERING of 
April 26 last, 565. As regards his strictures on 
Lieut.-Colonel Bucknill’s article on the blowing up of 
the United States battleship Maine, publish 
issue of June 21 last, 827, we have thought it well 
that Colonel Bucknill’s observations on Captain Niblack’s 
letter should appear with the latter. We therefore sub- 
mitted the letter to Colonel Bucknill, and his reply is 
given below. 

On the subject of the article on ‘‘Gun Propellant 
Powders,” we can only say that Captain Niblack seems 
to be omeney ill-informed as powder matters, 
more especially in this country. Cordite is still the 
British Service powder, and is the generic term for 
powder made with n-cotton, nitro-glycerine, and 
mineral jelly, whether it contains 58 per cent. of nitro- 
glycerine or whether it contains 30 per cent. nitro- 
glycerine. The former is distinguished by the expression 
**Cordite Mark I.,” and the latter by the expression 
**Cordite M.D.” The letters ‘‘M.D.” mean modified. 
Both, however, are still in use in the British Service, and 
for certain small guns and for howitzers, and for various 
other pur , such as for launching torpedoes, &c., only 
cordite Mark I. is used ; the cordite M.D. being used for 
field artillery and the larger types of ordnance. Captain 
Niblack is, therefore, quite ae in stating that ‘no 
one uses a high percentage nitro-glycerine powder.” He 
says, ‘“‘the British Naval powder (almost identical, I 
am told, with that used in the German Navy) contains 
much more nitro-cellulose than nitro-glycerine, thereby 
securing the disadvantages of both types as to —— . 
We do not precisely understand what he means by this 
argument ; but, in brief, it would seem to mean that the 
inerease in percen of nitro-cellulose decreases the 
stability, whereas all along the Americans have been telling 
us that a pure nitro-cellulose powder is more stable than a 
powder containing nitro-glycerine. Captain Niblack is 
also wrong in stating that the powder for the ships being 
built for Brazil and Chili in British a contains 75 per 
cent. of nitro-cellulose and only per cent. of nitro- 
glycerine. Asa matter of fact Chili only uses cordite M.D. 
(30 per cent. a powder), whilst Brazil uses a 
nitro-glycerine - er quienes = per cent. of nitro- 
glycerine. Both countries will have nothing to do with 
pitro-cellulose = for their navies, as they do not 


consider it to suitable for naval purposes. The sen- 
tence reading ‘‘ the fact is nit ulose is the ideal 
propellant, but 


uires large charges and precau- 
tions against ‘ flarebacks due to the fact that it is 
such an ideal gas-producer,” reads like some of the 
obiter dicta of several of the characters in ‘* Alice in 
Wonderland.” It would be very interesting to know what 
Captain Niblack does mean by this sentence. Perhaps 
some explanation may be found in the fact that more 
American guns using their nitro-cellulose powder have 
burst in the chase than is the case of guns of the whole of 
the rest of the world put together, and this may be the 
reason for calling nitro-cellulose powder an ideal gas- 
producer. The paragraph ing ‘* the experience in 
South Africa with cordite killed it” also requires explana- 
tion, as cordite is, as stated above, very much alive. In 
conclusion, it may well be asked why an official a made 
by a combined board of United States naval and military 
officers has been translated into several languages for 
distribution. The ordinary onlooker might easily be led 
into supposing that it was for the purpose of influencing 
foreign nations in favour of American nitro-cellulose 
powder.—Eb. E.] 





To THE Eprror oF ENGINEERING. 

Sir,—I am obliged to you for affording me the oppor- 
tunity of replying to that portion of the above letter which 
refers to ‘* the blowing up of the Maine.” The remainder 
of the letter, on nitro powders, treats on a matter concern- 
ing which I know very little, although Captain A. P. 
Niblack dubs me as “an expert on explosives.” As a 
member and as the secretary of the joint naval and mili- 
tary committee that carried out a series of experiments in 
the years 1874-76 against the hull of H.M.S. Oberon, 
specially built up to represent the bottom and sides (with- 
out armour) of H.M.S. Hercules, the strongest battleship 
then afloat, I may claim, perhaps, to know something about 
the effect of external —— on battleships. _ 

We all know that in 1898 there was a strong difference 
of opinion as to the accuracy of the finding of ‘‘the Samp- 
son Board ” at that time, and that the gael public was 
by no means convinced that the shi been blown w 
by an external proximate cause. e evidence collec 
by the Sampson Board was very fully and honestly 
reported. It was conflicting on several important points, 


the double or single explosion for instance, and all that a 


in our | PO 





person at a distance could do was to analyse this evidence, 
and report on the wreck as then known. 

Although not ‘‘ sworn,” I honestly so examined ‘‘ the 
evidence and exhaustively sought for an” external “‘ ex- 
plosion,” and found nothing “‘ in sup) of it; whereas 
the shape of the wreck, the method of the explosion, and 
the testimony pointed to an ” internal “‘ explosion,” and 
to nothing else. The keel in the aircertainly at first sight 
seemed to point to an external explosion at frame 18, but 
keel in the air has been dro; by the “ Vreeland 
Board.” It does not fit with the new finding, which 
locates the external explosion at another position. The 
latest external explosion would have placed the apex of 
the keel in the air at frames 28 to 31. We need not go so 
far as to say that the findings of the two Boards are con- 
tradictory ; but if the keel was driven up by an external 
explosion, it is a curious fact that the keel reco’ an 
ap force no less than ten frames further forward. 

y theory that the keel was crumpled up by the stern 
portion moving forward after the explosion, to fill the 
crater, seems worthy of consideration. 

As regards the proximate cause of the disaster, I may 
have been wrong in a. it to the heating of 
Pocohontas (a fiery) coal in a ‘‘ difficult bunker” adjoining 
a ‘‘ reserve magazine containing a large quantity of black 
wader,” the said magazine not being lined with wood, as 
in the British oy But this isa side issue. I repeat 
(see critique in 1898) that the cause may never be known, 
and we certainly seem no nearer to its discovery than 
“Taste o Niblack regards iti f 

regret that Captain Ni my criticism o' 
the Board’s findings as “flippant” and ‘‘ offensive,” and 
can only say in defence that it was worded with careful 
courtesy and considered in all seriousness. 

Your obedient servant, 
J. T. Buckn1i1, Lieut.-Colonel. 








MILITARY AND CIVIL ENGINEERS. 
To THe Eprror or ENGINEERING. 

Srr,—With reference to a letter on ‘‘ Military and 
Civil Engineers,” on page 26 of your last issue, pray 
remember that the so-called woeful failure of civil engi- 
neers in the matter of the Panama was not an 
engineering failure, as ‘‘ R.E.” very well knows, but was 
due to M. de Lesseps throwing away the money intended 
for the works. 

Your obedient servant, 





FERRO-CONCRETE VESSELS. 
To tHe Eprror oF ENGINEERING. 

S1r,—I note in ENGINEERING of June 14 an article by 
Mr. J. Noble par ay M.I.M.E., on a “ Ferro- 
Concrete Pontoon,” and in his description he states that 
this is the first ferro-concrete vessel built in this country. 
I to draw your attention to an article written by 
myself, published in Concrete and Constructional En- 
gineering, dated February, 1911, which gives a description 
of a dredging-barge built in reinfo concrete by the 
Cubitt Concrete Construction Company. I shall there- 
fore be glad if you will correct the statement of Mr. Noble 
Twelvetrees in your next issue, by saying that the first 
reinforced-concrete vessel built in this country was built 
by the Cubitt Concrete Construction Company, of 260, 

ray’s Inn-rvad, London, W.C., and not by the York- 
shire Hennebique Company, Limited, of Leeds. 

Thanking you in anticipation, 

am, yours faithfull 
SAMUEL 
260, Gray’s Inn-road, W.C., July 10, 1912. 


FE. SMITH. 





GOVERNING OF STEAM-TURBINES. 
To THE Eprror oF ENGINEERING. 

Srr,—I had not intended continuing this discussion 
any further, but some of Mr. Lumb’s remarks call for an 
answer. 

In the first place Mr. Lumb is quite entitled to have an 
opinion on the design and action of the Whitehead and 

horlton- Whitehead governors, but if I maintain my own 
opinion in opposition to his, it at least is not arrived at 
from ignorance of the subject, as it is nearly. twenty 
years ago since I helped to construct the first Whitehead 
governor, and, with the exception of one or two inter- 
vening years, I have been in constant touch with these 


governors ever since. 

In my last letter I pu ly referred to several ex- 
amples of Whitehead and Chorlton- Whitehead governors 
as to which, if anyone were sufficiently interested to take 
the trouble, they could obtain absolutely independent veri- 
fication of their excellent working. The governors on the 
Wallsend Slipway engines were not constructed by m 
firm, but were al by them some five years ago, wit: 
greatly improved results, so much so, in fact, that it was 
n to add a multiplying arrangement to the levers 
of the Mosscrop recorder to magnify the record five times 
before the variation in 5 could be appreciated. It 
would be interesting to know the date of Mr. Lumb’s 


record, 
With regard to taking up Mr. Lumb’s challenge, if we 
ever enter into anything of this character it will be in 


competition with something which can be taken a little 
more seriously than Mr. Lumb’s apparatus. Meanwhile, 
the judgment of the market is sufficient for us. 

In conclusion, I would like to mention the somewhat 
obvious fact that, when the number of licensees making 
Whitehead governors is considered, and the number of 
the governors at work, it is only to be expected that 
there will be failures amongst them. Perfection is still 
some distance away in engineering. I have no doubt 
Mr. Lumb will have encountered some of these failures, 





just as we have had such experience of Mr. Lumb’s pro- 
ductions. But to condemn thousands of successes for 
tens of failures shows a want of proportion. 
I am, yours ew" 
F. O. L. Cnoruron. 


The Monovel Governor Company, Bury, 
Lancashire, July 4, 1912. 





‘EXAMINATIONS FOR ENGINEERS.” 
To THE EprTor oF ENGINEERING. 

Str,—I have on innumerable occasions resisted the 
temptation to make communications, but as I have been 
for twenty-five years a close reader of your journal, and 
am keenly opposed to orthodox examinations, I only wish 
your leading article was not so moderate, I am very 
much afraid that modern education, still biased by the 
literary element, rather looks upon the human brain as a 
gramophone The victim is seldom trained in the 
importance of system and method, forgets the name of 
the , and is then dependent upon Nature’s engineer. 
Only comparatively recently we in your journal on 
the influence of want of truth of the lead screw of a lathe 
on the work produced. It seems late in the day for such 
to be published, but I take it as evidence of the general 
lack of a proper and full appreciation of one fundamental 
fact—namely, that nothing can resist a stress or strain 
unless it yields in doing so. I think this will suffice, for 
in my limited experience this one cause has accounted 
for many failures. 

_I would like first to make a suggestion, and that is, 
either you consider grey bye journal so as to facilitate 
filing in vertical files, or that readers purchase, say, 
two copies, cut out the matter for the future reference, 
and be saved the labour of looking through innumerable 
indices. 

Thanking you for the education derived from your 
journal, 

Yours gratefully, 
A. Epmuunp Parnacort. 

Penge-lane, Penge, London, 8.E., 

July 9, 1912. 





Tue Hotrpays, 1912.—Mr. Walter Hill, 67 to 71, 
Southampton Row, W.C., has issued in book-form, at 
the price of 1s., the illustrated lists of holiday resorts, 
seaside and country hotels, ae yy by ees apartments, 
&c., on the system of the Midland, the London and North 
Western, the Great Northern, the Great Eastern, and 
the Great Central railways. 





THe 250TH ANNIVERSARY OF THE Roya Socirty.—The 
celebration of the Jubilee of the Royal Society will open 
with an informal reception of the delegates in the 
Society’s rooms at Burlington House on Monday, July 15, 
at 8.30 p.m. On Tuesday morning a short commemoration 
service will be held in Westminster Abbey at 12 noon. 
A formal reception of delegates to present addresses will 
follow, in the afternoon, at 2.30, again at Burlington 
House. The same evening. a banquet will be held, at 
7 p.m., in the Guildhall. The mornings of Wednesday 
and Thursday, July 17 and 18, are set apart for special 
visits to places of interest in London, “~~ for the 
delegates. Garden parties will be held on Wednesday 
afternoon, at Syon House, by the Duke and Duchess 
of Northumberland, and at Windsor Castle, on Thurs- 
day afternoon, by the King (as Patron of the Society) and 
Queen. A conversazione is to take place at Burlington 
House on Wednesday, July 17, at 8.30 p.m. Owing 
to the limited space available, ladies will be invited only 
to this soirée and to the garden parties; each Fellow 
may only introduce one lady, who must be his wife or 
daughter. 





THe RatopHone Automatic SIGNALLING System.— 
In our issue of April 28, 1911, we gave an account of the 
system of induction telephoning which has been developed 
by Mr. H. von Kramer, and which is managed by Inter- 
national Railophones, Limited, of Prudential-buildings, 
Corporation-street, Birmingham. The system, to which 
the name Railophone has been given, is designed for 
telephone communication between moving trains and 
stations or signal-boxes. Its ew features are an 
insulated cable, running the whole length of a railway 
and placed near or at the level of the running rails and a 
closed electrical circuit carried by the train and disposed 
in such a way that telephone currents passing through 
the circuit will induce corresponding currents in the 
cable or vice versd, 80 t communication may be main- 
tained with the train whether it be moving or standing. A 
further development of this apparatus has now caben pinse, 
and a demonstration of its — was given on the 
Stratford-upon-Avon and Midland Junction Railway on 
the 28th ult. The new development consists in essence of 
a relay, which invented jointly by Mr. von 
Kramer and Dr. Gisbert Kapp. his relay is robust 
enough to be carried on a moving train, and yet is sensi- 
tive enough to respond to telephone currents. The relay 
can, of course, be to operate apparatus either on 
the train or in a signal-box, and by its employment a 
system of automatic signalling has been worked out. This 
system allows of the stopping of a train from the signal- 

x, Or automatic stopping of a train if it wrongly 
enters an occupied section. Arrangements have 
worked out for the automatic operation of audible signals 
and for other refinements which shall form a record and 
indication of errors made either by the ine-driver or 
signalman. A tical demonstration the various 
possibilities of the system was given during the display 
on the 28th ult. 
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THE ROYAL SOCIETY. 
(Continued from page 3.) 

In the early years the Society met at Gresham 
College, which was claimed by the City after the 
Great Fire, and did not long retain its lustre as a 
college. Henry Howard (afterwards sixth Duke of 
Norfolk) then offered them rooms in Arundel House 
(the site was in what is now Arundel-street, Strand), 
where the Society resided till 1710. In that year 
they bought, mainly at the instigation of Newton, 
a house of their own in Crane-court, Fleet-street, 
where they remained till 1780, when Banks (Pre- 
sident) obtained rooms from the Government in 
Somerset House. These rooms were wanted by the 
Government in 1857, and the Society emigrated to 
Burlington House, first to the rooms now occupied 
by the Royal Academy, whose members had been 
their neighbours in Somerset House, then to the 
new wing in which they have their quarters at the 
present time. 

To Henry Howard, and indirectly to his grand- 
father, Thomas, Earl of Arundel, the Society also 
owed the original nucleus of its great library, part 
of the library of Wilibald Pirckheimer, a Niirnberg 
patrician and distinguished humanist, who died in 
1530. Pirckheimer is said to have acquired part 
of the famous bibliotheca Corvina, the library of 
Matthias Corvinus* (son of Hunyadi Janos), King of 
Hungary, who had died in 1490. The rich Arundel 
collection of 570 rare manuscripts and 2500 early 
prints was kept apart from other books of the 
Society, and the bulk of these MSS. were sold in 
1830 to the Trustees of the British Museum, 
to buy more scientific books. The library of 
the Royal Society consisted in 1901 of more 
than 60,000 volumes. Combined with it is a col- 
lection of scientific relics and instruments, once 
made and used by Newton, Huygens (an original 
Fellow), Leuwenhoek (who communicated his 
microscopical discoveries to the Society in 1673, 
and left to it his microscopes, of which nothing 
remains, unfortunately), and others. These relics 
comprise the reflecting telescope which Newton 
described in 1668, together with his theory of 
colours, in a letter to. Oldenburg, and to which he 
probably owed his election in January, 1672 (1). 

Newton (born 1643, at Woolsthorpe, in Lincoln- 
shire, died 1727, in Kensington) brought a great 
reputation from Cambridge (which he represented 
in Parliament when James II. was de in 
1689), but had to be excused payment of his fees 
as Fellow of the Society, whose President he was 
afterwards for 24 years, from 1703 to his end. The 
‘* Principia,” which he presented to the Society in 
1686, were printed at the expense of Halley, to whom 
he had shown his T'ractatus de Motu in 1689, 

Hooke claimed priority for the discovery of the 
law of inverse squares, and Newton also became 
involved in a bitter quarrel with Flamsteed, the 
first Astronomer Royal. The Royal Society had 
no share in the foundation, in 1675, of Greenwich 
Observatory, but had procured instrumentsfor Flam- 
steed. When the Society were appointed visitors 
and directors of the Observatory in 1710, however, 
Flamsteed resented this apparent malevolence of 
Newton, who, on his part, had justly complained 
that Flamsteed would not publish the results of his 
astronomical observations, while Flamsteed charged 
Newton with having prevented the printing of his 
‘* Historia Celestis.” Leibniz, with whom Newton 
had another controversy as to the discovery of infini- 
tesimal calculus, or the methods of fluxion—at which 
the two great men no doubt arrived independently 
—was (since 1673) a foreign member of the Society 
like Huygens ; Father Pardies, who first attacked 
Newton’s emission theory of light, was not. 
Leibniz was deeply hurt naturally by the charge of 
plagiarism brought against him, and the Com- 
mittee of the Royal Society, to which he appealed, 
was not impartial; that seems clear from De 
Morgan’s memoir in the Phil. Trans. of 1846. 

The unfortunate Denys Papin, the inventor of 
the digester and of the piston steam-engine (which 
he evolved out of Huygens’s gunpowder engine), 
became Boyle’s assistant in 1675, a Fellow in 1680, 
and joint curator with Hooke in 1684. Papin 
raised a piston in a cylinder by the expansion of 
steam under it, and condensed the steam ; he also 
invented the safety valve in 1690. T. Savery dis- 
placed the water in an oval vessel by steam through 
a check-valve, and then condensed the steam by an 


* The Corvina was dispersed when the Turks conquered 
Ofen (the Buda uf Budapest) in 1526. 





external jet of water. The general opposition unfor- 
tunately induced Papin to revert to the Savery type 
of engine, which he improved. He went to Marburg, 
and when his first steam-propelled boat had been 
destroyed by the boatmen, he returned to England 
to die a poor and disappointed man in1710. Savery 
exhibited a model of his single-receiver engine in 
the Society in 1699. 

When appointed Master of the Mint (1699) 
Newton resigned his Cambridge professorship, and 
yielded more to his old fondness for metaphysical and 
theological speculations. He was always venerated 
almost to idolatry, however, and the Society, though 
derided by Pope, Swift, and foreign visitors, throve 
under his presidency. His election in the first in- 
stance has, however, been attributed less to his merits 
than to the impression which the charms of his beau- 
tiful niece, Mrs. Barton, made upon Newton’s patron, 
the Earl of Halifax, one of his predecessors. * Le 
calcul infinitésimal et la gravitation ne lui auraient 
servi de rien sans une jolie niéce,” wrote Voltaire. 

Newton’s successor, Sir Hans Sloane, an Irish 
botanist, physician to the King, and traveller, who 
occupied the chair for fourteen years, is best known 
by his bequest of 1753, which became the nucleus of 
the British Museum. He left his wonderful collec- 
tion of works of art and natural history specimens 
to the nation on condition that 20,0001. be paid to 
his family, which sum was supposed to barely 
cover the intrinsic value of the gold and silver 
exhibits. 

Together with Sir John Hill, he was also executor 
of the will of Sir Godfrey Copley, and had as such 
the decision as to the way in which the 1001. left by 
Copley to the Society, to be laid out in experiments 
or otherwise, should be spent. The interest of this 
fund was given to Stephen Gray in 1731 and 1732 
for his method of sending electric signals along 
wires by electrifying them at one end, so that they 
attracted light bodies at the other end (which 
involved the discovery of the difference between 
conductors and insulators) ; people then talked of 
the ‘‘ golden days of electricity.” In 1734 and 1736 
the interest was presented to J. T. Desaguliers, a 
French Huguenot refugee, who had been brought up 
at Oxford, and was then curator of the Society, for 
‘‘experiments in mechanical philosophy.” In 
1736 the Society resolved to strike a gold medal 
of the value of 5l., to bear the arms of the Society 
and to be awarded ‘‘for the best experiment pro- 
duced that year ;” this rule was soon changed into 
“*to the author of the most important discovery or 
contribution to science,” not necessarily of that 
year, and no matter where. The award was later 
made by the President and Council ; it is still the 
most honourable in the power of the Society to 
bestow—‘‘the ancient ain crown of the Royal 
Society,” in Davy’s words. 

Asummary of the first Copley medallists will help 
to characterise the development of the Society. In 
1737 J. Belchier received the medal for ‘‘dyeing the 
bones of living animals with madder root;” in 1738, 
James Valoue, ‘‘ for the invention of an engine for 
driving piles for the bridge at Westminster ;” in 1741 
it fell again to Desagulier, for optical researches ; in 
1742, to Christopher Middleton, for ‘‘his attempt 
of discovering the North-West Passage to the East 
Indies.” All the subsequent awards, up to 1753, 
were made for ‘‘curious and useful apparatus and 
instruments.” In 1748 James Bradley was awarded 
the medal for ‘‘curious and wonderful discoveries 
in the apparent motions of fixed stars,” the aberra- 
tion of light ; in 1749, John Harrison, for his chrono- 
meter. We have already spoken of John Canton, 
the medallist of 1751, who was once more honoured 
with the medal in 1765, for ‘‘ very ingenious and 
elegant experiments on the air-pump.” William 
Lewis gained the distinction in 1754 for ‘‘ experi- 
ments on platinum which tend to the sophistica- 
tion of gold, which want of materials prevented 
him from completing.” Benjamin Franklin was hon- 
oured with the medal for his lightning-conductor in 
1753. The later medallists are the most distin- 
guished scientists, British and foreign, of their 
days, and if it were not that other medals were 
created and coveted, one might be sure to find 
every great name on this list. We should mention 
that Sir Joseph Copley, in 1881, provided funds 
sr combining the award of the medal with a purse 
of 501. 

The chief other medals at the disposal of the 
Society include the Rumford Medal, for which 
Count Rumford, himself a Copley medallist, left a 
fund of 10001. in 1796 ; it was to be given, every other 
year, for discoveries in heat and light; but as it was 





not always awarded, its value increased consider- 
ably. The two Royal gold medals, each of the 
value of 50l., for annual distribution were founded 
by George IV., and renewed by his successors on 
the throne. A rotation as to the various 
domains of science is observed in these awards. 
The Davy Medal owes its origin indirectly to the 
invention of the safety lamp. The British coal- 
masters subscribed a sum of 25001. to present Sir 
Humphrey with a service of silver plate, which he 
left to his widow, but which, when fivally melted 
down according to his directions, after her- death 
in 1877, only realised 7361. Sir Joseph Hooker, 
then President, expressed the opinion that better 
forms of recognising merit might be found than 
awarding medals. A new medal was, however, 
established in connection with the Darwin memo- 
rial fund (subscribed in 1884), and there are further 
the George Buchanan medal (1894, for hygienic 
research), the J. J. Sylvester medal (1897, for 
mathematical research), and the David E. Hughes 
bequest of 40001. (1900, for original discovery in 
physics, especially in electricity and magnetism). 
The research studentship for pathology and science 
in general, founded by Sir W. Mackinnon, Director- 
General of the Army Medical Department, in 1897, 
is also endowed with more than 40001. The Joule 
memorial fund of 1890 differs from the others, 
because it is international ; the research studentship 
endowed by it is alternately awarded by the Royal 
Society and by the academies of France and 
Germany. 

The question of honours has led us to an enumera- 
tion of what the Society classes under benefactors 
and trusts, and we will conclude our remarks on 
this subject. George III. gave 40001. to the Society 
in 1768 for observing the Venus transit. Dona- 
tions were made by Wilkins, Pepys, Newton, 
Sloane, Francis Aston, Henry Baker, W. H. 
Wollaston (1828), and many others, and in more 
recent times by W. H. Wheatstone, Phillips 
Jodrell, Joseph Whitworth, Lord Armstrong, 
William Siemens, and Ludwig Mond, 50,0001. alone 
in 1909. Special mention should also be made of 
the Scientific Relief Fund of 10,000/., which John 
Peter Gassiot, of Clapham, left in 1871 for carrying 
on the meteorological work in Kew Observatory. 

The trusts of the Royal Society comprise a large 
number of funds placed at their disposal for various 
specified purposes. The Medal Funds and some 
others have already been mentioned. The Croonian 
Lecture Fund was the first of its kind. Dr. W. 
Croone, an original member and first registrar of 
the Society, who died in 1684, intended to endow 
a lectureship; the provisions which his widow 
made allowed the clear rent of the King’s Head 
Tavern for this purpose, but till 1885 this rent did 
not bring 3/. annually ; the falling in of several 
leases has since increased the value more than ten- 
fold. The first Croonian lecture was delivered in 1738. 
The Bakerian Lecture Fund, for an annual special 
lecture bya Fellow, was established in 1775 by Henry 
Baker (Copley Medallist of 1744), the first discourse 
being given in 1778. Other funds are the Scientific 
Relief Fund, to which several donors have contri- 
buted handsomely ; the Donation Fund, originally 
the Wollaston Legacy, to which others have added ; 
and the bequest of Sir Clifton Wintringham, which 
was 80 involved by clauses that the Society has never 
reaped any benefit from it. To the Fee Reduction 
Fund of 1878 various members have liberally sub- 
scribed. The Government Grant Funds for scientfic 
investigation date from 1849 (10001. annually) and 
1856 (40001. and 1000/.) ; the rules for these annual 

nts have several times been modified, but sums of 
40001. and 1000]. are now annually available. The 
Agricultural Trust of Sir G. John Bennett Lawes, 
who left 100,0001. for his experimental farm at 
Rothamsted, in 1900, is administered by the Royal 
Society and other learned societies. Of quite recent 
date are the Tyndall Mining Research Studentship 
Fund (of 10001,); the H. C. Sorby Research Fund 
of 15,000/., for carrying on original research (the 
award is made by the Royal Society in conjunc- 
tion with Sheffield University); and Dr. Arthur 
Schuster’s Travelling Expenses Fund (of 15001.) 

It might be thought that these numerous dona- 
tions should enable the Royal Society liberally to 
support all promising researches. But the claims 
are very many and varied, and most of the funds are 
so tied down by special directions that the Council 
make it known in the Year-Book ‘* that they wil- 
lingly receive gifts, and that the most useful bene- 
factions are those given to the Society in general 
terms,” As regards medal awards, they conclude 
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that ‘‘ it is neither to the advantage of the Society, 
nor in the interests of natural knowledge, that the 
already long list’ of medals should in future be 
added to.” 

When we again revert to the history of the 
Society, we have first to notice the internal and 
external dissensions under the presidency of Sir 
Hans Sloane, who ruled for fourteen years, and of 
Martin Folkes (president also for some time of the 
Society -of Antiquaries), who succeeded him for 
eleven years in 1741; their successor for twelve 
years was George, Earl of Macclesfield, an astro- 
nomer. The geologist Woodward was expelled for 
insulting the chair and for his caustic attacks on 
the Society in ‘‘ The Tractioneer.” Dr. John Hill,* 
who styled himself Sir John Hill on a Swedish 
patent—a quack doctor of Edinburgh, but a clever 
man, prolific writer on everything, and a hot con- 
troversialist, himself ridiculed-in the ‘‘ Hilliad ’— 
was not less biting in his ‘‘ Review of the Works 
of the Royal Society,” 1751, and he quotes indeed 
strange things from the Philosophical ‘Transactions. 
The Society, it may be noted, had refused to admit 
him as a Fellow. 

Poor jokes were the fashion then. Hill sent a 
communication to the Society that a sailor’s broken 
leg (a wooden leg according to a second communica- 
tion) had been cured by tar water. Samuel Butler, 
in his ‘* Hudibras,” ridiculed the philosophers for 
discovering an elephant in the moon ; a mouse had 
got into the telescope. The long dispute about 
pointed or nacbhigd Iebhiianeuninsienn for St. 
Paul’s and for the Purfleet powder magazine in 1769 
and 1772 was embittered by the outbreak of the 
American Independency War. Benjamin Franklin 
had been elected a Fellow in 1756, and was later 
American Diplomatic Agent. He, with most members 
of the Lightning Committee of the Society, was, of 
course, a ‘‘little-endian ;” B. Wilson, also a member, 
was a ‘‘ big-endian;” he insisted that lightning-con- 
ductors should end in knobs. George IIT. sided 
with Wilson, and pressure was brought to bear on 
the President, Sir John Pringle (a physician, who 
told the King that he could not reverse the laws 
of Nature as to lightning-conductors), to resign. 

We have mentioned the grant made by King 
George III. in 1768 for observing the transit of 
Venus. The first observation of this kind was 
made by Horrox in 1639. Halley (who died in 
January, 1742 (1), astronorum sui saeculi facile 
princeps ; Bradley was his successor as Astro- 
nomer Royal) predicted the transits of 1761 
and 1769, as he predicted the return of Halley’s 
comet, and the Society was able to send one ex- 
pedition to St. Helena and another to Bencoolen, 
in Sumatra, in 1761. Nevil Maskelyne had very 
bad luck at St. Helena. The ship of C. Mason 
and A. Dixon was attacked by a French frigate 
south of the Start, returned to Plymouth for 
repairs, and the astronomers could only be com- 

lled by threats afterwards to start again; too 

te for Sumatra, they observed the transit at the 
Cape. For the transit of 1769 it was possible to fit 
out three expeditions—to the Pacific, Madras, and 
Hudson’s Bay—thanks to the 4000]. given by 
George III. The pronounced success of the Pacific 
expedition under James Cook, Joseph Banks, and 
D. C. Solander, induced the Admiralty to ask the 
Society to draw up instructions for Cook’s great 
journey, of 1771 to 1775, round the world, the first 
made in the direction west-east, and the first down 
to the Antarctic, for which he received the Copley 
medal in 1776. Banks and Priestley were to accom- 
pany him; but the Admiralty did not want scientists, 
especially, it is said, not dissenters like Priestley. 
The exploration of the Arctic Seas was urged by 
the Society as oes as 1773, when Captain Phipps 
was sent northward ; he was stopped by the pack ice 
between Spitzbergen and East Greenland. When 


was anxious to raise the status of Fellows, and he 
took a decided part in the elections. The secre- 
taries complained that he encroached upon their 
rights and duties, and a resolution was proposed 
**that it would be highly indecent and improper 
of the president of a society to endeavour to influ- 
ence the vote of any officer of the society.”” The 
resolution was defeated by a small majority ; one 
of the secretaries, Dr. M. Maty, resigned, the 
other, Dr. S. Horsley, retired ; the foreign secre- 
tary, Charles Hutton, had already resigned. In 
the opinion of Banks, two classes of people 
made desirable Fellows—scientific workers and 
men of rank and wealth, who might be useful as 
patrons. Thus he opposed the candidature of a 
prosperous London physician ; but he was quite 
willing to elect the man after he had inherited a 
fortune and had been knighted. The way in which 
the President agitated for and against candidates 
met with severe disapproval. e was elected 
again and again, however, and when he finally 
wished to retire on the ground of failing health, he 
was prevailed upon to accept renomination ; he 
died soon afterwards. 

_ Banks also opposed the foundation of the Royal 
Astronomical Society in 1820. He had not objected 
to the foundation of the first other British scien- 
tific society—the Linnean—in 1788 ; but he had 
attempted to affiliate with the Royal Society the 
short-lived Society of .Animal Chemistry (1809), 
and the Geological Society (1807), which, in 1809, 
protested against any proposition ‘‘tending to 
make the Geological Society dependent upon or 
subservient to any other.” e Poological iety 
followed in 1826, the Geographical Society in 1830, 
the British Association in 1831, the Chemical Society 
in 1841. A Society of Arts had been founded in 
1754 ; the Royal Institution dates from 1800, and 
the Institution of Civil Engineers was inaugurated 
in 1818. The establishment of these varied 
learned and technical bodies entirely changed the 
status of pure and applied science in the United 
Kingdom. Though the Royal Society did not fail 
to admit distinguished foc at from all branches 
of science, the ess of science in this country 
could no longer ay «weer in the transactions of 
the one Society. It would, of course, be futile to 
attempt any précis, however brief, of the work done 
by the Royal Society in the past century. We will, 
however, proceed to mention some of the more 
important discoveries, in which the Royal Society 
was chiefly active. 


(To be continued.) 





THE ROYAL AGRICULTURAL 
SOCIETY’S SHOW. 
(Concluded from page 16.) 

As a result of the outbreak of cattle disease, and 
the consequent removal from Doncaster of the 
cattle, sheep, and pigs, the attendance at the Royal 
Show has this year suffered a serious diminution, 
the number which paid at the gates during the 
week being only some 90,000, or about the same as 
at Gloucester in 1909. In that case the receipts 


were greatly affected by the persistent bad weather.’ 


Considering the circumstances, the Doncaster ry wo 
are, perhaps, as high as could reasonably have been 
anticipated. Presumably the cost of preparation 
was less at Doncaster than the average, since the 
racecourse was already enclosed, and ibly the 

Setier than 


financial return may prove somewhat 
the attendance figures would indicate. 
Sream-ENGINEs, Tractors, AND STEaAM-WacGons. 
On pages 64 and 65 we illustrate the steam-wagon 
exhibi by Messrs. Clayton and Shuttleworth, 
Limited, of Lincoln. A characteristic feature of 


the wars interrupted further geographical explora- | this wagon is the boiler, which has a Belpaire fire- 
tions (which were resumed in 1817 by Parry and | box. is has the advantage of providing a large 
Ross, with the assistance of the Society) the Society | steam space, and is, moreover, easily stayed for the 


succeeded in starting, in 1791, upon a geodetic 
survey of the kingdom, after having connected the 
observatories of Greenwich and Paris. The notorious 
unpunctuality of the great instrument - maker 
Ramsden delayed these operations. 

Meanwhile internal strife had again broken out 
in the Royal Society. Sir Joseph Banks, elected to 
the chair (which he occupied for no less than forty- 
one years) in 1778, was a masterful mind. Ban 





* See ‘‘ Calamities and Quarrels of Authors,” by Isaac 
ae New Edition by his son, Lord eB 


eld,|0f the wagon up stee 





relatively high emg sags of 200 lb. per 
sq. in. The engine, it will be seen, is of the com- 
ope horizontal type, fixed on top of the boiler. 
e cylinders are steam-jacketed and secured to a 
-steel seating which is riveted to the boiler 

shell. The high-pressure cylinder has a piston- 
valve, and both valves and pistons have positive- 
feed lubrication. A special valve operated by a 
foot-lever admits, when desired, high - pressure 
steam direct to the a cylinder, an 
arrangement which greatly facilitates the handling 
inclines. An efficient 
silencer is fitted inside the smoke-box, thus getting 





rid of the noise of the exhaust, which may be 
objectionable in towns. The crank-shaft bearings 
have ring-oilers. The two travelling speeds for 
which the engine is designed are respectively 
3 miles and 6 miles per hour, and the change-speed 
gearing is efficiently interlocked. The gear-wheels 
are of steel, machine cut, and are enclosed in a 
dust-proof casing. The connection between the 
countershaft and the differential gear on the rear 
axle is effected by means of a Renold roller 
chain. The differential gear has its wheels also 
of steel, with machine-cut teeth, and is enclosed 
within a dust-proof cast-iron casing. Bath 
lubrication is provided for the whole of the gearing. 
The framing consists of steel channels efliciently 
cross-connected and secured to steel brackets 
riveted to the boiler. Long laminated springs are 
provided back and front. The road-wheels have 
steel rims and arms with cast-iron hubs. The 
steering is effected by chains, as in the case of 
traction-engines. There is a foot-operated brake 
to tho engine fly-wheel, in addition to brakes direct 
on the. drivers, the latter being controlled by a 
hand-lever. The water-supply tank will hold 200 
gallons. 

A good display of portable engines and steam- 
tractors of various sizes was made by Messrs. 
William Foster and Co., Limited, of the Wellington 
Works, Lincoln; whilst a 3-ton steam-wagon, 
mounted on rubber tyres, was exhibited by Messrs. 
Wallis and Steevens, Limited, of Basingstoke. 

Messrs. Ransome, Sims and Jefferies, Limited, 
of Ipswich, showed steam-tractors, ranging from 
4up to 8 nominal horse-power, in addition to a 
well-built portable engine. Of small fixed steam- 
engines there were remarkably few when compared 
with the number which used to be exhibited ten or 
fifteen years ago. Messrs. E. R. and F. Turner, 
of Ipswich, however, had two at their stand, the 
larger having a cylinder 7 in. in diameter by 104 in. 
stroke, designed for a working pressure of 100 lb. 
per sq. in. The other engine was of the vertical 
type, with a cylinder measuring 4 in. by 6in. Both 
engines had Pickering governors. 

At the stand occupied by Messrs. Alley and 
MacLellan, Limited, of Polmadie, Glasgow, two 
powerful steam-wagons were exhibited. The larger 
of these was designed to carry six tons, and to 
haul behind it another four tons carried by a 
trailer. 


INTERNAL-CoMBUSTION ENGINES. 


The 50-horse-power internal-combustion road- 
locomotive exhibited by Messrs. John Fowler and 
Co., of the Steam Plough Works, Leeds, is illus- 
trated on e71. As will be seen, it is built on 
traction-engine lines, and, in fact, at a casual 
glance, might almost be mistaken for a steam- 
tractor. e engine, which has four cylinders, 
arranged in pairs vis-a-vis, is secured to extensions 
of the side plates of what would be the fire-box in 
the case of a steam traction engine, whilst what 
would have been the furnace is utilised to accom- 
modate the gearing. The barrel serves as the 
fuel-tank, and the radiator fan is situated imme- 
diately below the funnel. The radiator is of 
the honeycomb type. The cylinders are cast in 
pairs, and have very roomy water-jackets. The 
valves are of nickel steel, and are contained 
in removable and interchangeable valve-boxes. 

The valve- is of case- ened wrought iron, 
the cams working in an oil-bath. The connecting- 
rods are of Yorkshire iron forgi the big ends 
being lined with white metal. pr bt steel 
is used for the crank-shafts, the journals of which 
are ground true to size. This crank-shaft is drilled 
from end to end with an oil-channel, through which 
the lubricant is peed fed to the different bear- 
ings by means o ump. The intermediate gear- 
ing is of steel with machine-cut teeth, but steel 
a are used for the pinions by which the drive 
is finally transmitted to the wheels. This gear also 
is enclosed and well protected from dust and grit. 
Three s forward and one reverse are provided, 
the whole being operated by one lever on the ‘‘ gate”’- 
changing principle. Provision is made for locking 
the differential from the foot-plate. The winding- 
drum is fitted below the rest Aj the gearing in what 
would have been the fire-box in the case of a steam- 
locomotive, and the rope can be paid out at either 
end of the engine. The tractor is furnished with 
a Davis carburettor designed to use a cheap grade 
of paraffin. This is heated by a portion of the 
exhaust gases. It has two float chambers, the one 
being used when the engine is running on paraffin, 
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and the other when gasoline is being used. Both 
accumulator and high-tension magneto ignition are 
provided. 

A number of firms are now building the so-called 
semi-Diesel oil-engines. The name adopted is not 
a very happy one, since the method of operation is 
entirely different in principle to that introduced by 
Dr. Diesel. The sole reason for the use of the term 
appears to be that the engines will work with a 
considerable range of crude mineral oils, though 
vegetable oils are quite unsuitable, whilst such oils 
can be used as the fuel for Diesel engines. In fact, 
the semi-Diesel engine is merely a two-cycle engine 
operated with oil fuel. When two-cycle engines are 
used with gas as the working agent there is always 
some liability to partial loss of the charge during 
the period of scavenging the cylinder, since the 
ingoing charge has to wash out the spent one. 
With oil, however, this possibility of loss is wholly 
obviated, since the oil is only sprayed into the 
cylinder after the ports are closed. The 
ignition is automatic. A neatly - built engine 
of this type was exhibited by Messrs. Robey and 
Co. The engine is, of course, entirely enclosed, 
the crank-chamber supplying the air by which 
the waste gases are scavenged out of the 


cylinder. Since splash lubrication is then un- 
suitable, positive - feed lubrication is provided 
throughout. The fuel-pump is driven by a shifting 


eccentric on the crank-shaft, the position of which, 
and consequently the amount of fuel fed into the 
cylinder, is controlled by the governor. An engine 
of the same type was exhibited by the Campbell 
Gas-Engine Company, Limited, Halifax, but in 
this case a hit-and-miss system of governing is 
adopted. The governor is of the simple inertia 
type, and, if the speed rises, it causes the striker to 
miss the plunger of the fuel-pump. The Campbell 
Gas-Engine Company also showed a 35-brake- 
horse-power suction-gas engine and plant ; but the 
most novel and interesting of their exhibits was a 
four-cycle high-compression oil-engine, which was 
shown running on Russian residuals having a specific 
gravity of 0.96. This engine works with a com- 
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pression of 300 lb. per sq. in., and will operate 
with any fuel that can be used in a Diesel engine, 
inclusive of vegetable oils, and it is not much less 
economical in fuel than a Diesel engine, though it is 
much simpler in construction. We hope to illustrate 
it and describe it in detail at a future date. 

A gas-engine, rated at 22 brake horse-power, was 
shown by Messrs. W. J. Bates and Co., Limited, of 
Denton, near Manchester. This was of the ordi- 
nary four-cycle type, but was fitted with throttle 
governing, the opening of the valve being varied 
by the use of a shifting link, the position of which 
is regulated by a centrifugal governor. Messrs. 
Alexander Shanks and Son, Limited, of Bush-lane 
House, E.C., showed a number of oil-engines. 
ranging from 2 up to 12 brake horse-power. These 
are of the four-cycle type and are fitted with water 
injection. A 36-in. lawn-mower was also on view, 
and similar machines were, moreover, exhibited by 
Messrs. Ransomes, Sims and Jefferies, Limited, of 
Ipswich, and Messrs. Thomas Green and Son, 
Limited, of the Smithfield Iron Works, Leeds. 
Messrs. Green had intended, moreover, to show a 
motor-driven street-sweeper, but were prevented 
doing this at the last moment. Some twelve months 
ago they converted toa motor drive a couple of horse 
sweepers belonging to the Corporation of Leeds, 
and the results were such on service, as to induce 
the firm to take up the construction of these 
machines as a staple manufacture. Messrs. Green 
also exhibited a 6-ton motor road-roller. 

Messrs. Barford and Perkins, Limited, of Peter- 
borough, exhibited a number of different sizes 
of motor road-rollers, one of which was illustrated 
and described in detail in our issue of March 17, 
1911. These have great advantages in facilitating 
road repairs, since they can carry with them enough 
broken metal to make good a worn patch, and 
requiring only a small crew, can generally be got 
to the scene of action without any long delay. 
That a stitch in time saves nine is as true in road- 
repairing as it is in many other departments of 
human activity. The demand for these rollers has 
grown so rapidly that the makers are now turning 











out three a week, and intend to enlarge their 
works. A batch of fourteen is on order for Turkey, 
where the roads may have been good five or six 
centuries ago, but have had little done to them in 
the way of repairs ever since. A new exhibit isa 
‘** Cambridge ” land-roller, which we hope to illus- 
trate later. 

Messrs. E. R. and F. Turner, of Ipswich, showed 
three fixed oil-engines ranging from 3 up to 15 
horse-power, as well as a light portable oil-engine 
rated at 7 brake horse-power. The engines work 
with automatic ignition, and do not require the 
use of a heating lamp save in starting up. Oil- 
engines ranging from 2 up to 10 brake horse-power 
were also shown by Messrs. B. R. Wheatley, 
Limited, of Armley, Leeds. As a ‘‘new imple- 
ment,” the Ideal Agricultural Motor Company, 
Limited, of 61, New Oxford-street, W.C , showed 
a self-contained agricultural motor-plough, which 
can also be used for haulage purposes. This was 
fitted with a 26-horse-power engine, and arranged 
behind it was a frame, suspended from two points, 
which carried the ploughs. 

The Ivel Agricultural Motors, Limited, of 
Biggleswade, showed one of their agricultural 
motors which was awarded a silver medal in 1904. 
This has an engine rated at 18 to 20 horse-power, 
which will run equally satisfactorily on petrol, 
parafiin, or alcohol. In addition to their 50-horse- 

wer icultural motor which has already been 
Sead in our columns, Messrs. Saunderson and 
Gifkins, of the Elstow Works, Bedford, exhibited 
this year a small 7-horse-power motor of the same 
type. This has an air-cooled engine, but, like the 
larger machines, is fitted with three speeds and a 
reverse. It was shown with a plough fitted behind 
it, and it is also provided with a carrying platform 
of considerable capacity. Used as a stationary 
engine this little motor is said to be quite capable 
of driving a 4-ft. thrashing-machine. 


MisceLtLaNgous ExH8Isits. 


As usual, Messrs. Thomas Robinson and Son, 
Limited, of Rochdale, had a good display of wood- 
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working machinery. Amongst the tools exhibited 
was a moulding-machine designed to take 7-in. by 
4-in. timber. This has its cutters running in 
adjustable conical bearings, by the use of which any 
slackness which develops with wear can elimi- 
nated. The machine has four cutters — top, 
bottom, and side—and the self-acting feed can 
varied between 15 ft. and 200 ft. per minute. 
An infinite range of graduation between these 
limits is provided for by a speed gear of the ex- 
nding pulley type. is consists of a strong 
V belt running between two pairs of conical discs. 
By means of a screw gear the two discs, con- 
stituting the one pulley, can be forced in towards 
each other at the same time as the other pair are 
separated. The effective diameter of the one pulley 
is thus augmented, whilst that of the other is 
reduced. The belt used consists of a number of 
wedge - shaped pieces of hardwood secured to a 
piece of flexible belting. The drive is practically 
silent, and can be adjusted with t rapidity. 

Roller-milling plant was exhibited by Messrs. 
Thomas Robinson and Son, Limited, of Rochdale, 
and by Messrs. E. and R. Turner, Limited, of 
Ipswich, whose principal exhibit in this connection 
was a self-contained plant, designed to produce 
about one sack of flour per hour. Similar exhibits 
of self-contained plants were made by Messrs. 
J. J. Armfield and Co., of Ringwood, and Messrs. 
Samuelson and Co., of Banbury, who entered their 
plant in the New Implement class. 

Prior to the opening of the Show at Doncaster, 
the Society conducted a series of competitive trials 
of drills, for corn and pulse, at Stainton Manor 
Farm, Rotherham. For this contest there were 
eight entries, including one from the United States. 
The first and second prizes both fell to the same 
firm, Messrs. Francis Walker and Sons, of Tithby, 





Bingham, Notts ; whilst a drill by Messrs. Kell and 
Co., Limited, Gloucester, was highly commended. 
Messrs. Francis Walker and Sons were also awarded 
a first prize for their grass and clover drill. 

A number of interesting miscellaneous exhibits 
were on view at the stand of Messrs. Robey and 
Co., Limited, of the Globe Works, Lincoln. Amongst 
them was the head of a large air-compressing cylin- 
der, showing in place the simple and light steel 
valves, which we have already illustrated in Ener- 
NEERING. Another exhibit was a safety gear for 
preventing over-winding and over-speeding in 
drawing coal or other minerals. A screw is coupled 
to the winding-drum by chain gearing, and a nut on 
it moves to and fro in unison with the movement of 
the cage in the shaft. At each end of the screw 
stops are provided, and should the travelling nut 
come into contact with either, a catch holding up a 
weighted lever is released, and this lever then, by 
means of suitable link-work, closes the throttle and 
applies the brakes. The mechanism is readily reset. 

‘o ensure that the driver slows down properly on 
approaching the end of each traverse, an over- 
speeding gear is also provided. This consists of a 
simple form of governor which, when it comes into 
action, partially rotates a shaft parallel to the 
screw already mentioned. By this rotation one or 
other of a series of steps is brought into the path 
of the travelling nut, and link-work is actuated which 
applies the brake and slows down the engine. 

An interesting set of specimens of mild steel, 
maltreated in various ways, was exhibited by the 
Park Gate Iron and Steel Company, of Rotherham, 
and well illustrated the great toughness and relia- 
bility of the metal they supply. me of the plate 
specimens have been first folded flat and then 
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folded again at — angles to this, without the 
production of cracks. 
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Messrs. Holden and Brooke, Limited, of the 
Sirius Works, West Gorton, Manchester, showed 
one of their high-lift centrifugal pumps. This was 
of the four-chamber pattern, and designed to 
deliver 60 gallons per minute inst a head of 
235 ft. when run at 1750 revolutions per minute. 
The end thrust on the impeller is automatically 
balanced by hydraulic means, and the stufting-box 
is sealed with pressure water, which effectually 
prevents any air leakage into the interior. 

The Associated Portland Cement Manufacturers 
(1910), Limited, of Lloyd’s-avenue, E.C., have 
again a very varied and interesting exhibit, show- 
ing some of the manifold uses to which Portland 
cement is now being applied. Amongst these may 
be noted fence and gate-posts, drinking-troughs, 
drain-pipes, pit - props and beams; specimens of 
concrete-block walling were also on view. 

A number of excellently-built light electric motors 
designed for use with their shearing machines, but 
suitable for many other purposes, were exhibited by 
the Wolseley Sheep-Shearing Machine Company, 
Limited, of Birmingham. e armatures of these 
motors are wholly enclosed and run on ball-bearings, 
and the commutator brushes are of carbon. Another 
exhibit at this stand was a small electrically-driven 
bench grinder. 

In the New Implement class the Agricultural 
Implement Company, of Dundee, had entered a 

tato-digger. is consists of a share, which 
oosens the ground, and behind this comes a re- 
volving sieve, fitted inside with worms. Into this 
sieve is delivered the whole of the soil disturbed by 
the shave, and this soil is then riddled away from 
the potatoes by the revolving sieve. The potatoes 
having been thus cleaned, are delivered in a line on 
the surface of the ground behind the machine. 

An exhibit which excited much interest was that 
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of the Palmer Tyre Company, Limited, who had at 
| 
street, Soho, Birmingham. This was awarded a focused on the plate. Both instruments had auto- 
silver medal, and should prove useful to contractors | 


for general use, as well as for its specific purpose | 
We shall illustrate it at a later | 


work one of the extraordinarily ingenious machines 
by which their cord tyres are built up. A stump- 
grubbing machine was shown as a ‘“‘ new imple- 
ment ” by Messrs Trewhalla Brothers, of 6, Alma- 


of land-clearing. 
date. 

An acetylene plant suitable for the lighting of 
country houses was exhibited by the Leading Light 
Syndicate, Limited, of the St. John’s Works, Hull. | 
After generation the acetylene is passed through 
a purifier, which entirely eliminates the smell 
which makes unpurified acetylene unsuitable for 
indoor use. The firm in question also showed a 
contractor’s ‘‘ flare ” of 2: This, 
we understand, has been extensively used by the, 
North Eastern Railway Company at Hull Docks. | 


candle-power. 


for all the rays; but the colour of the emerging light 
would change when the system was rotated. In 
the second instrument the rays passed through the 
slit successively to the first mirror, the prism, the 
second mirror (which could be rotated), and was 


matic focusing and were very rigid, the moving 
parts being small. They had been used for experi- 
ments on light absorption by salts. The mirrors 
were made of nickel or of silvered glass ; the latter 
reflected better than nickel, except in the ultra- 
violet. 

Nores on THe DesioN*or SPECTROGRAPHS. 


An abstract of a long paper on ‘‘ The Design of 


| Spectrographs,” by Mr. W. H. Eagle, B.Sc., was | 


given by Mr. Chalmers. It dealt principally with 
spectrographs consisting of one material only, 


‘chiefly crystalline or fused quartz, and, further, 


fluorite, roek-salt, sylvine, and calcite. The cal- 


also be blocked out by the aid of the approportion- 
ing shutter, but that might be inconvenient. The 
width of the collimator slit could also be controlled 
in such a way that even with the analysing slide in 
position the top and bottom spectra might be made 
to overlap, which produced beautiful chromatic 
effects. 

An additional device was intended to give parti- 
cular spectrum positions when the source of light 
was not solar. A ring cap (to be fixed in front of 
the slit) carried a small plate of mica, set at 45 deg. 
| to the collimator axis, and parallel to it a small 
|mirror. The light from the source (D light, e.9.) 
| fell on the mirror and was thrown on the mica, 
which reflected it from both its faces ; it produced 

interference bands running vertically across the 
| spectra. The bands retained a constant position 
| upon each spectrum, moving with it as the prisms 
were rotated. If their positions were determined 
once for all in solar light, E would be found to be 





Since acetylene is used, this flare is very readily | culations and tables were made for the assumption | 28 spaces away from D; and when the position of D 


started up, because the initial heating up of the | 
burner, which is indispensable with oil-flares, is 
eliminated. 

A very varied display of steam fitti and 
engineers’ sundries was made, as usual, to Men. 
W. H. Wilcox and Co., Southwark-street, S.E. 
A novelty here was the ‘‘ Tracta ” pump, which is a 
boiler-feed pump — designed for use on 
steam-wagons and light steam-tractors, in which 
the boiler pressure is generally somewhat high 
The pumps shown were designed to feed against 
a pressure of 200 lb. per sq. in. 

A Ae ee milking-machine was shown by 
Mr. L. de Wyttenbach, of 20, High Holborn, W.C. 
With this machine two cows are milked at the 
same time, and twelve to sixteen can, it is claimed, 
easily be milked in one hour by one man. 





THE OPTICAL CONVENTION. 
(Concluded from page 24.) 
Tue DeEsicN AND CoNnsTRUCTION OF LARGE 
POLARISCOPES. 
r, by Professor E. G. Coker and 


A JOINT pa 
. Thompson, on ‘‘The Design and 


Professor 8. 


Construction of — Polariscopes,” was read by 


Professor Coker. e shall publish this paper in 
an early issue. The authors exhibited several of 
their fine large polariscopes, and Professor Coker 
referred also to their use in studying stress-strain 
phenomena. The discussion turned mainly upon 
these phenomena. 

In opening the discussion, Mr. T. Smith inquired 
whether the strains in Professor Coker’s models were 
not very large compared to those which would arise 
in iron structures. Would the distribution be the 
same in the two cases? Dr. Rosenhain asked 
whether calculations could be based upon the 
experiments with models of xylonite, &c. Dr. A. 
S. Percival said that he had spent an inconceivable 
time in making a quarter-wave plate of 1 in. in 
diameter ; how was it possible to make these enor- 
mous plates ? Dr. Thompson replied that fortu- 
nately Messrs Wiggins and Sons, of 102, Minories, 
E.C., had been collecting the best mica, and 
had helped him with their experience. Answer- 
ing Mr. T. Smith, Professor Coker said that 
the strains in his models were, of course, too 
great; but the modulus of elasticity of xylonite 
was 300,000, that of steel 30,000,000, and if 
Poisson's ratio were taken into consideration (n = 
2.8 for xylonite and 4.0 for steel’, the agreement 
was fair, and calculations could be made. We pointed 
this out in a recent article, 


On Mirror SPECTROGRAPHS AND SPECTROSCOPES. 


Mr. R. A. Houstoun, M.A., D.Sc., of Glasgow 
University, pointed out in a\paper on ‘‘ Mirror 
Spectrographs and Spectrosco ’ that the con- 
cave mirror, which was hardly used in spectro- 
scopes, except for infra-red research, was also 
suitable for the study of the other spectrum, and 
described two instruments of the constant deviation 
type. In the first a prism was combined with a 
mirror on the Wadsworth plan, both being mounted 
together on the table in such a way that the plane 
of the mirror and the plane bisecting the angle of 
the prism met in the axis of rotation of the prism 
table. The light through the prism and was 
reflected by the mirror. When a parallel beam of 





white light fell on the prism, the ray which had 
suffered minimum deviation would be undeviated, 
and the parallel displacement would be the same | 


that the effective stop was quite close to the surface 
of the camera objective. The tables showed that 
the best result would probably be obtained with a 
prism of quartz and lenses of vitreoussilica. When 
the prism was set to minimum deviation for the 
extreme ultra-violet, the dispersion and curvature 
and tilt of the plate were uced ; when the colli- 
mator was set for the extreme ultra-violet, the tilt 
was reduced and the spectrum lengthened, while 
the error in focus for the centre of the spectrum 
remained quite unaltered 

In the discussion Mr. Eddington remarked that 
they were adjusting a four-prism instrument at 
Greenwich, where the plate had to be at very great 
tilt, and the problem was therefore of interest to 
them ; a new instrument was out of the question, 
and they would have to use experimental methods. 
Mr. Dyson also referred to their need of such an 
instrument. 


A CoLour-Mixinc SpEcTROSCOPE. 

In a paper on “A Colour-Mixing Apparatus,” 
Mr. T. H. Blakesley, M.A., exhibited a special 
type of constant-deviation spectroscope, which had 
been constructed to the design of Mr. Blakesley, 
by Messrs. Beck, for the Mercers’ Company and 
had been presented by them to the City and Guilds 
Technical College at Finsbury, and he showed how 
this apparatus could be utilised for colour-mixing. 
The great convenience of constant-deviation prisms, 
he explained, was that collimator and telesco 
might once for all be fixed in position, and that the 
prism alone had to be turned to bring different 
parts of the spectrum into the field. The prism 
might, as he had shown at the Convention of 1905, 
be almost any triangle ; he had chosen a triangle 
whose angles were: a = 18, 8 = 80, y = 82 deg. 
The angle of constant deviation (the angle made by 
the collimation lines of the telescope and the colli- 
mator) had to be equal to the angle opposite to the 
side used as reflector, here the angle 8. Then the 
equivalent refracting angle was 8 —a=62 deg., and 
the angle of refraction, constant for all rays, was 
therefore ¢ = 31 deg. The angle a might be trun- 


cated, so that the prism was really a quadrilateral. 
The indices of refraction for the glass employed 
ranged from A = 1.68270 to G = 1.72606; the 
incidence was 60 deg. 4 min. 20sec. for A, and 
62 deg. 44 min. 46 sec. for G, hence G—A = 2 deg. 
40 min. 26 sec. ; and that was the angle through 
which the prism had to be turned to make the ray 
G replace the ray A in the field of view. There 
were three prisms, each to be actuated separately 
from the eye-piece end. The lenses of the telescope 
and collimator were similar in all respects. 

The actual instrument exhibited had an aperture 
of ey and a magnifying power of 20.8. The appro- 
portioning of the light from the three prisms was 
effected by means of a shutter consisting of three 
opaque slides, mounted in the same vertical frame, 
and each provided with a vernier ; this shutter was 
placed between the collimating lens and the prisms. 
Another slide (between the prisms and the telescope 
objective) was to separate the three spectra. It 
consisted of three strips of glass in one frame; 
the middle strip was of plane glass, the two outer 
strips (top and bottom) were wedges of very small 
angles ; the top and bottom spectra could then be 
moved up and down, while the middle spectrum 
kept its place. There was further a blocking slide, 
to be used in the place of the just-mentioned 
analyser slide for the purpose of superposing any 
one or any two of the spectra ; a spectrum could 


was shown by a sodium flame, the position of EK, 
&c., could be determined by counting the spaces 
which the centre of the field; the cap device 
could then be removed. 

Diaphragms and other devices permitted the size 
and shape of the source of light to be altered. 
intensity, definition, and varied mixture effects could 
thus be examined. Thus a certain blue, green, and 
orange gave gamboge (when the blue and orange 
overlapped), Cambridge blue (when the blue and 

reen overlapped), and grey in the centre, or rose 
Fetien the green was shut off). All these effects 
could quantitatively be reproduced. In concluding 
Mr. Blakesley pointed out that a colour of low in- 
tensity (light from stars or “he or gags screens), 
seen alone on a dark background, was not easily 
named. That was the problem of testing sight 
for signals on ships. ferring to the case of 
Captain Trattles, he regretted that the arbitrator 
should have taken occasion to decry the use of the 
spectroscope for sight-testing. 


A Specrat Cotour-Mixinc APPARATUS. 


Dr. F. W. Edridge-Green, F.R.C.S., of Uni- 
versity College, W.C., described ‘‘ A New Special 
Colovr-Mixing Apparatus,” which Messrs. Reiner 
Keeler, of Vere-street, W., and their designer, 
Mr. Ryland, had made for him. It consisted of a 
mahogany box, containing, on both sides of a single 
telescope, two systems, each consisting of three 
movable slits, a collimating lens, and a train of 
three prisms, the last prisms of the two systems 
touching by one edge. ‘There were thus two parts, 
each of which might be occupied by a pure or a 
mixed colour. The telescope had a division from 
the junction of the two prisms down to the objec- 
tive, and from the objective to a gate (square stop) 
at its focal point, the gate being likewise at the 
focal point of a modified Ramsden eye-piece. The 
field was thus divided into.two completely isolated 
parts, each of which might be illuminated by a pure 
colour or a colour mixture. Great care was taken 
to exclude stray light from the slit ; the sources 
were enclosed in tubes, one of them being directed 
towards the dispersion prisms, whilst the others 
were at right angles to it ; with the aid of a total- 
reflecting prism all the three slits could be brought 
quite close together in one spectral region. Stray 
light, Dr. Edridge-Green accentuated, falsified many 
observations, and he had therefore provided many 
screens in the camera. 

The Young-Helmholtz theory, Dr. Edridge-Green 
said, could not explain many facts as to colour- 
mixing, contrasts, and fatigue. Referring to Mr. 
Blakesley’s paper, he agreed that the spectroscope 
should be used for testing colour-blindness, but not 
by colour-mixing. He had quite recently examined 
a man who had passed the ordinary Board of Trade 
tests, but who saw in the speaker’s spectrometer 
only purple and red, and no colour between thein. 


THe MEASUREMENT OF COLOUR. 


Messrs. A. C. Jolley and A. J. Bull exhibited 
&@ new apparatus which they had devised for 
‘* Measurement of Colour.” It was based, Mr. 
Jolley stated, upon the Young-Helmholtz three- 
colour sensation theory, which was the only one 
likely to prove useful. A colour could be specified 
by the proportions of the three primaries used to 
match it. The idcal instrument should make use 
of definite spectral bands, and should not refer 
to arbitrarily-chosen colour-filters. Two methods 
were available: the primaries might be cut out 
from the spectrum, and added by a convex lens, 
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or the colours might be subtracted from white light 
by selective absorption. Only three narrow primary 
bands of the normal spectrum would give the entire 
range of colours from black to white—viz., blue 
rays, ranging from 0.463 » to 0.466; green 
(0.529 p to 0.535 »); and red (0.634 » to 0.644 ,). 
But such matches depended upon the individual, 
en account of the colour sénsitiveness of the eye, 
and the two authors did not agree in this respect, 
for instance. The light intensities were, in their 
apparatus, varied by varying the volts of the 
straight-filament lamps. 

The individual variation, Mr. Jolley continued, 
could largely be overcome by using broader primary 
bands, which would be pure’enough for the purpose; 
this sounds surprising and y recommendable. 
They had also tried to use broad-band filters, placed 
over three apertures in a diaphragm mounted sym- 
metrically between the components of a large recti- 
linear lens, the hue of the resultant light being 
varied by varying the apertures; the match was 
made by a two-prism Drysdale photometer: This 
arrangement was simple, but objectionable for the 
reason stated, that it depended upon colour-filters, 
the absorption curves of which were far from ter- 
minating suddenly. Arrangements resorting to 
intermittent illumination should not be tolerated in 
any case for light measurements, because they 
introduced serious physiological complications and 
inaccuracies. The use of the subtraction method 
was also very unsatisfactory they found, because no 
set of glasses could be obtained which would 
transmit two broad primaries perfectly, and pro- 
gressively absorb the remainder of the white 
light. 

"in opening the discussion, Dr. F. W. Edridge- 
Green stated that he agreed with the authors as to 
the undesirability of flicker methods. He strongly 
objected also to projection methods. The eye had 
to be regarded as a whole. Colour-mixing apparatus 
might be based upon facts of colour-mixing, not 
upon the theory. Yellow, he had shown, was a 
simple sensation, and not compounded by mixing 
red and green, though red light and green did yield 
yellow when mixed. The perception of relative 
difference was the underlying principle in all colour 
perception. 

Mr. F. Twyman accentuated the necessity that 
the beams entering the eye should be accurately 
supe’ . Inconjunction with Mr. F. Stanley 
he had devised an arrangement by which a con- 
tinuous spectrum was reflected back from a curved 
mirror in such a way that the component rays 
retraced their original paths, recombining to white 
light ; when apertures were interposed in front of 
the mirror, the desired portions of the spectrum 
would alone retrace their paths. This apparatus 
seemed to avoid some defects of colour-mixing 
apparatus. Another method, due to Mr. P. G. 

utting, also, he found, gave excellent results. 
Colour was matched by mixing a pure spectrum 
light with white light, the colour being defined by 
the intensities of the two sources : A x white light 
+ Bx colour of wave-length 4. Mr. Twyman 
had been able to match all colours, either in this 
way, or, in the case of a by a modification 
of the method, in which the + was replaced by 
a-. 

Professor S. P. Thompson asked whether this 
latter method was not Abney’s theory, that any 
tint could be matched by taking light of a cer- 
tain A and diluting it with white; he was not 
convinced that this law expressed the whole truth. 
Mr. A. P. Trotter mentioned that he had worked 
on similar lines with a Maxwell colour box. Some 
satisfactory mode of describing colour was 
certainly to be desired ; but there were individual 
difficulties, as pointed out by the authors; and 
further, what white light was to be used for 
illuminating the colour to be matched? Daylight 
was continually altering, especially on cloudy days, 
because the light might come directly from the 
sun, the blue sky, or the clouds. 

Mr. Bull, in replying to the speakers, pointed 
out that producing tints by mixing white light and 
light of special wave-lengths was not suited for 
measurements. He and his colleague had (as we 
mentioned already) often disagreed when using 
narrow slits, but agreed when utilising 75 cent. 
of the white ; but to match yellow (which fessor 
Thompson said he could not match) they had again 
to take narrow bands. There was a difficulty of 
superposing the bands in the eye. The discussion 
proved that the whole subject of colour-estimation 
and colour-mixing is very obscure. 





OBJECTIVE ACHROMATISED WITH WATER. 


This second paper by Mr. Blakesley, on ‘‘ A Tele- 
scope Objective Achromatised with Water,” also 
concerns the constant deviation spectroscope. When 
describing this instrument in 1905 Mr. Blakesley 
had also indicated that two prisms made of fused 
quartz, and producin: tra running in opposite 
directions, might io-aaee in optical pyrometers 
—e.g., in fine annealing furnaces for optical glass— 
the arrangement being such that the two images of 
some bright spectrum line—for instance, a mercury 
line—should move in opposite directions as the 
temperature changed. Both the telescope and the 
collimator lenses would, in a pyrometer, be ex 
to heat radiations, which might adversely affect their 
optical working. He therefore irrigated the lenses, 
or placed a cap upon the front of the telescope, 
such that a chamber through which water circulated 
was formed between the lens and the plane glass of 
the cap ; to avoid irregularities in refraction, the 
first surface of the water-lens which the light would 
strike had to be plane. He had not found any glass 
that could be achromatised by water alone. Ina 
compound lensthe contiguous surfaces had to be made 
of one curvature, and cemented together to prevent 
water from creeping in between the two surfaces. 
The lens, which Se had adopted, consisted of Jena 
glass, a meniscus made of a rather heavy silicate 
flint and behind it a double-convex lens of light 
silicate crown. Details of the aberrations for an 
aperture of ?; and ,\; were given by Mr. Blakesley 
in an appendix. 

A telescope of this kind, he continued, should be 
suitable for viewing distant objects under water ; 
this would be important for the periscopes of sub- 
marines. He had experimen first in sea-water 
pools at Bude and then in the long water-channel 
at the Finsbury Technical College, and with his 
small instrument of 1,%,-in. aperture he had been 
able to see an ordinary incandescent lamp of 
low power in perfect focus through 10} fathoms of 
water. The water was very clear, but the filament 
appeared bright green. It would therefore seem 
advisable to obtain as small a spherical aberration 
and as complete a fulfilment of the sine condition as 
possible, rather at some point in the green (E) than 
ata point of longer wave-length at the cost of a very 
minute exactitude in equalising the focal lengths 
over an extended region of the spectrum. For use 
under water, the water-cell need not, of course, be 
attached, the water itself furnishing the water lens. 
But the cell was very convenient for holding 
aqueous solutions of light-absorbing media, and thus 
might be utilised also for photography in colours. 


Tue Micro-Spectra Metuop or CoLour 
PHOTOGRAPHY. 


In his paper on ‘‘ The Micro-Spectra Method of 
Colour Photography,” Mr. Julius Rheinberg, of 
London, made special reference to some optical 

roblems arising from the- method. The process, 
in which he is associated with his brother Ernest, 
was, he explained, a one-plate, one-exposure method, 
requiring no particular skill, and neither colour 
screens nor pigment; the negative and positive 
transparencies were black and white, and were 
developed in the ordinary way, but the colours 
could only be seen in a special camera. The 
sequence of the components of the apparatus was : 
Object, first objective, line screen, second objec- 
tive, prism, focusing screen or photographic plate. 
The theory was the following :—The image of a 
slit with a prism in front of it was a spectrum. If 
the single slit were replaced by a screen on which 
hundreds of vertical lines were drawn, each space 
would form a se te spectrum. There were 
nearly 372 lines to the inch on their screen, the 
width of a space was one-third that of a bar, the 

rism had a small dispersion, and the images were 
ing side by side, without any gap and with a 
very small overlap introduced for a special reason. 
The second objective magnified the line screen on 
the focusing screen four times, and the unaided 
eye was unable to separate the colours of the 
hundreds of spectra per inch, and saw white light. 
In taking the phutograph (a single negative) the 
image of the coloured object was projected on 
the grating and through the second objective and 
prism on the panchromatic plate, which was then 
in the position of the focusing-screen. A lantern- 
slide (positive) was made from the negative, and 
was placed in the exact position which the nega- 
tive fad when the photograph was taken ; when 
white light was then projected through the appa- 





ratus, the positive blocked out the colours not 
wanted, and the picture appeared in its original 
colours. 

Passing to the novel difficulties and problems 
involved in producing good spectra without distor- 
tion, which had to cover a quarter-plate negative 
from end to end, although a thick prism had to be 
used, Mr. Rheinberg remarked that a fourfold 
exposure might be thought necessary, since the 
clear spaces only occupied a fourth of the plate. 
That was not so, however ; for the amount of light 
which fell on the clear was the same that 
would have fallen there if the line screen had not 
been used. The grating affected the exposure 


posed | indirectly, however ; for white light acted three 


times as quickly on the plate as red, and purple 
twice as quickly, while the exposure could not be 
varied with the hue ; the result was that the exposure 
was slightly increased by the use of the grating. 
The prism used solved a novel problem. In the 
ordinary spectrum the red and sller were unduly 
oy age and the blue and violet spread out ; 
but Mr. Conrady, of Messrs. Watson and Co., had 
constructed a prism for them, which gave a 
‘*normal” spectrum and a very small dispersion of 
3 minutes of arc only. The prism consisted of a 
crown prism of 25 deg. between two flints of 5 deg., 
which were cemented tothe crown with their angles 
turned the opposite way, all being made of special 
Jena glass. The reproduction of the true colours 
by recombination of spectrum colours was not a 
matter of course, as was sometimes assumed. They 
had to apply relatively wide slits and small disper- 
sion, and their spectra were hence impure; the 
different colours overlapped, and the middle por- 
tions of the spectra came out more prominently 
than the not-overlapping ends. To meet this diffi- 
culty they had e their panchromatic plate not 
really yng sensitive to all rays, but more sensi- 
tive to the end rays (red and blue). 

In inviting discussion of the paper, Mr. Chapman 
Jones said that the great advantage of the system 
was that it did without dyes and colour screens, 
and Mr. Rheinberg had overcome many difficulties 
in ingenious ways. Professor 8S. P. Thompson 
remarked that, considering that the whole thing 
depended upon the little Black lines, and that as 
the smallest displacement would throw everything 
out, the difficulties seemed enormous. A super- 
human lens appeared to be required, and the 
new prism was a perfect novelty. The arrange- 
ment reminded him of a little-known experiment 
of Newton’s ; Newton cut a piece of cardboard like 
a saw, and moving it up and down in front of a 
spectrum, he perceived white light through the 
teeth of the cardboard. Mr. T. Thorp inquired 
whether a real grating with thousands of lines 
would not simplify the production of the image. 
Mr. Chalmers thought a certain amount of chro- 
matic aberration might purposely be introduced 
or left in the lenses atthe outset. Mr. Rheinberg 
considered this suggestion valuable, especially as 
every correction they made in one part upset 
others ; Mr. Chalmers would perhaps take the 
problem up. In reply to Dr. Thompson, he stated 
that, though a displacement of 4 mm. made 
a difference of 14 spectra, the defects of registra- 
tion were easily recognised, and registration was 
secured by means of a sliding wedge. He had 
tried gratings and Thorp’s replicas, but the scatter- 
ing of the light had proved too troublesome. Mr. 
Chapman Jones (chairman) finally remarked that 
the beautiful results obtained proved that the 
mechanical difficulties were not so great as had 
been imagined. 


MEASUREMENT OF LIGHT AND ILLUMINATION. 


A joint paper by Messrs. J. S. Dow and V. H. 
Mackinney on ‘*Some Recent Advances in the 
Measurement of Light and Illumination ” was read 
by Mr. Mackinney. He stated that the general 
importance of such measurements was now recog- 
nised, and that apparatus had been devised which 
the non-expert could use. An exaggerated accuracy 
had formerly been demanded for all photometric 
purposes ; commercially an accuracy within 10 per 
cent. was often suflicient. Their newest Holophane 
lumeter (made by Messrs. Beck) was a box, 5} in. 
by 44 in. by 1fin. A small glow-lamp, enclosed 
in a whitened cylinder, illuminated the rectangular 
aperture, which was covered by a plate of ground 
eo glass ; this plate, in its turn, acted as a source 
of light for the photometric screen ; by moving a 
pointer across a scale, and thus shifting an adjust- 
able shutter which covered the aperture, they 
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reduced the screen illumination from two foot- 
candles to zero. The observer pointed the instru- 
ment at the surface to be tested, lighted the lamp 
by pressing a contact, and adjusted the pointer 
until balance between the screen and the illumi- 


nated surface was established. The screen was’ 


made by covering a glass surface with a fine white 
emulsion, scraping away the centre, and then apply- 
ing a ‘covering glass for protection. Two dark 
glasses enabled the light received to be reduced to 
bY and 1h and the readings could thus be multi- 
plied by 10, 100, 1000. 

Having referred to daylight and room measure- 
ments, effect of wall-papers, &c., Mr. Mackinney 
mentioned that they during the recent solar 
eclipse found that the illumination was reduced to 
8 per cent. of its initial value, which agreed with 
the percentage area of the sun obscured (92.7 per 
cent.). He then described a new apparatus for 
studying the distribution of light Pp obtaining 
polar curves from a lamp actually in position in a 
room ; the apparatus was mounted on a substantial 
base, and the lamp to be tested was attached to an 
adjustable rod, sliding up and down. A standard 
lamp, a standard celluloid surface carried by a 
rotating rod and a pointer were required to mark 
on the sheet of polar-curve paper the angle which 
the rotating rod made with the vertical. Finally he 
described the novel Holophane portable standard 
of light, also made by Messrs. Beck. The apparatus 
made use of the fact that the candle-power of a 
tungsten lamp varied much less with the voltage 
than that of a carbon-filament lamp. The two 
lamps were in parallel, and both in series with a 
rheostat. Between them was a celluloid screen 
attached to a graduated metal tape. The observer 
saw three slots; when the centre one was in 
balance, that on the left was too bright and that on 
the right too dark ; the side slots acted as gauges. 
When the voltage of the accumulator (feeding the 
two lamps) ran odo the two lamps were unequally 
affected, and the screen was put out of balance ; 
that would be noticed; the resistance was then 
adjusted, and the standard was brought back to its 
original candle-power. As the constancy of the 
tungsten lamp might be relied upon for some 
months, this portable sub-standard . might be 
useful. Mr. Mackinney also referred to researches 
similar to their own, due to Clayton Sh and 
Basquin (United States), and to L. Weber, of Kiel. 

Mr. A. P. Trotter, opening the discussion, 
remarked that the authors’ photometer for measur- 
ing surface brightness was the first that had come 
into practical use. Some branches of industrial 
photometry would be revolutionised. Photometry 
measured candle-power, further illumination (the 
unit was one foot-candle, practically equal to one 
candle-metre), and surface brightness (the bright- 
ness of a perfectly white surface illuminated with 
one foot-candle). As regards the surface brightness, 
the albedo of the test-plate should be allowed for ; 
for celluloid the albedo was about 0.85, and it was 
no use trying to get nearer unity, but values should 
be referred to unit albedo as well as to an arbitrary 
unit of illumination. Surface brightness could 
likewise be measured by the photometer of Mr. 
Edgcumbe (in the Exhibition), and with the aid 
of Mr. Trotter’s own attachment to portable photo- 
meters. Mr. R. S. Whipple said that, to secure 
the lamp always giving the same amount of light, 
the lamp should, according to Waidner and Burgess 
(testing Holborn pyrometers), be run for eight 
hours at an overload, and then at under load. 
Mr. C. C. Paterson thought the lumeter exceed- 
ingly convenient; it had been tried with success 
in mines at his suggestion ; the portable standard 
looked like a convenient substitute for a moving 
coil ammeter. Mr. Chalmers quite agreed as to 
the lumeter, which he had found accurate within 
5 or 10 per cent. Professor S. P. Thompson accen- 
tuated the fact that surveyors had no longer any 
excuse for being inaccurate in their estimates of 
available light, and Dr. Schuster (chairman) hoped 
also io architects would study the problems pre- 
sented. 


Sector SHUTTERS. 


In a paper on ‘‘ Sector Shutters,” Mr. C. F. Lan- 
Davis, of Messrs. Dallmeyer, dealt with possible 
on ay aaa of shutters of the compound and 
koilos types. The three or five blades of these 
shutters, he explained, were pivoted at one end 
and connected by projecting springs to a zone 

late which could be moved by a powerful spring. 

n action the plate was cotated by the full strength 





of the spring sufficiently to open the shutter and 
was then held back, instantaneously or for longer 
periods, as the pneumatic brake of the time expo- 
sure permitted, and was afterwards drawn back to 
its original position by the spring. The shutter 
blades opened from the centre towards the edges, 
and closed in the opposite way; the centre was thus 
open for a longer time than the edges ; the ratio 
of the total diameter to the diameter of opening was 
3or2.5: 1. Mr. Lan-Davis discu the best 
shape of leaf and the number of leaves to be used. 
He concluded that altering the position of the pivot 
did not affect the ratio of the two diameters, and that 
the aperture might be increased and the shutter be 
made smaller for a given aperture by increasing the 
number of leaves. But the shape of the leaf had an 
important, but overlooked, influence on the efficiency 
of the shutter. As the leaf extended from centre 
to edge, the part of the blade covering the centre 
had to swing to the edge, and for equal spring 
tensions the shutter would open and close equally 
fast for two leaves and for fifty. But the partial 
openings would be quite different, and that was 
the important thing for short exposures. Hence 
few leaves had advantages over iris diaphragms with 
eight or more leaves, and Mr. Lan-Davis showed 
models of two-leaved shutters with a diameter ratio 
of 2:1. 

The paper was discussed by Mr. T. Smith, who 
was afraid that some advantages were gained at the 
expense of compactness; the velocity of blind 
shutters might profitably be incr . a hk 
Watkins, of Hereford, regretted that Mr. Davis had 
not referred to the pneumatic regulation ; it seemed 
easy to regulate the speed down toabout ,4 second; 
at higher speeds the momentum of the moving parts 
seemed to override the air-brake, so that the result- 
ing speed might be anything, , or ,;4, second. Dr. 
Tempest Anderson said that he had constructed an 
iris diaphragm—probably the first—in 1867. What 
he wanted was some pad or device to stop the click 
noise, which he had found in his travels frightened 
natives and spoiled the chance of a second expo- 
sure. Mr. Chapman Jones expressed his pleasure 
that increased speed was obtainable with between- 
lens shutters. Relying on the experience of Mr. 
Abrahams, he added that there was at least one 
shutter so nearly equal in speed to the focal-plane 
shutter that it was being used for the fastest work, 
and it had other advantages. Mr. Lan - Davis 
replied that the iris diaphragm was probably a 
hundred years old, and had often been re-invented ; 
the s regulation might be improved by increas- 
ing the length of the plunger cylinder. 


OpHTHALMOSCOPY. GULLSTRAND CATARACT LENSES. 


We briefly mention two papers, chiefly of 
ophthalmological interest, one by Messrs. 
Laurance and Oscar Wood on ‘‘ Improved Indirect 
Ophthalmoscopy,” describing the new orthoscope 
of Messrs. Gowlland, of Croydon, and the other 
by Dr. Moritz von Rohr, of the Carl Zeiss Works, 
Jena, on ‘‘ Aspherical Surfaces for Spectacle 
Lenses (Gullstrand Cataract Lenses).” The prob- 
lem in the latter case, Dr. von Rohr explained, 
was, given a lens of certain power (or powers in 
astigmatic lenses), to tind that form of the surfaces 
that—for an eye rotating under the action of the 
muscles on its centre of rotation—the image of an 
object element might clearly lie depicted on the 
middle of the macula lutea; in other words, to 
widen the field of direct vision of the spectacle 
lens. The chief workers in this field were Ostwalt 
(1898), Tscherning, Percival, and, quite recently, 
Gullstrand, of Upsala ; the latter called such lenses 
*‘punctually depicting lenses.” Dr. von Rohr 
then described his own noteworthy share in the 
calculations of such lenses 


Visisitity oF Lieut. 


A paper by Messrs. Clifford C. Paterson and 
W. Dudding, of the National Physical Laboratory, 
on ‘‘ Measurements and Notes on the Visibility of 
Point Sources of Light,” had its most practical 
application, Mr. Paterson explained, in the 
matter of signals employed at sea, and they had 
mainly studied this aspect of the question. Eve 
ship had to carry lights of different colours, whic 
should be visible at prescribed distances, ranging 
from one to five miles in clear weather. The 


laws governing the illumination produced by a 
point of light were familiar, but the visibility 
involved less familiar considerations. 

heir experiments showed that it was possible to 
put the matter of visibility on as clear a basis as 


pcapee 


L. | light, the greater the visibility. 





that of illumination, and to express visibilities in 
terms of a point source of so many millionths of a 
candle at a metre distance. Neglecting atmo- 
spheric absorption, and agreeing that a point 
source of one-millionth of a candle 1 metre from 
the eye yielded the minimum allowable degree of 
visibility, they could say what should be the 
equivalent candle-power in the beam from any 
light placed at any distance in order to produce 
the same visibility. 

Their apparatus was a visibility photometer, a 
binocular box 1 metre in length, in which the 
source to be measured was brought in juxtaposi- 
tion te a variable standard of visibility, as already 
defined, which subtended an angle at the observer's 
eye not exceeding the revolving power of the eye. 
The apparatus was used in the laboratory and out 
in the open air always in the dark. It resulted 
from their experiments that the visibility of point 
sources was quite independent of their intrinsic 
brilliancy and proportional only to their total 
candle wers. In one of their experiments 
they had compared two point sources, the ratios 
of the areas of which were as 1 to 3075; they 
had appeared equally visible when their candle- 
powers were equal. In clear air the law of 
inverse squares might rigidly be applied, what- 
ever the colour-of the light. The disturbing 
factors were the effect of observing light in a 
faintly illuminated field and the effect of slightly 
imperfect sight, which caused considerable diminu- 
tion of the visibility if the observer were unable 
to focus the point properly on his retina. This 
trouble was accentuated with coloured lights by 
chromatic aberration, and, further, when specta- 
cles were used to correct for astigmatism. The 
total transmission of coloured glasses had been 
determined in terms of luminosity, and the prac- 
tical lower limit of visibility for use in commerce 
(in clear weather) was slightly over one ten- 
millionth of a candle at 1 metre distance. This 
was equivalent to 0.4 of a candle at a distance of 
1 mile, and to 10 candles at 5 miles. 

In inviting discussion, Dr. A. Schuster remarked 
that the authors of the paper had gone with 
thoroughness into this important question. Dr. 
Rosenhain said that the chief point seemed to be 
the fact that invisibility depended only on candle- 

wer, and not on intrinsic brightness. French 
lighthouse engineers had held the reverse to be the 
case, and some designers would have to modify 
their views. Mr. Chalmers did not agree to this ; 
a modification of present views was not entailed, as 
the paper did not deal with prisms. Dr. Rosen- 
hain dissented ; French lighthouse engineers had 
always kept the lens system small on the assump- 
tion that the more concentrated the source of 
Mr. Rayner re- 
marked that according to Mr. Paterson a red 
glass put over the point source of light (a hole 
3 mm. in diameter) appeared sharp and round, 
but a green glass appeared surrounded by brilliant 
rays, no doubt produced by some imperfection in 
the eye. This problem should be investigated 
individually, as a distinct gain in definition might 
result in telescope and microscope work by intro- 
ducing a coloured screen. Dr. 8. P. Thompson and 
Dr. Clay referred to the advantages of oblique 
vision, on which the authors had not touched Dr. 
Mees mentioned that resting the eye might take 
more than an hour, but he had found that the eye re- 
acquired its sensitiveness to red much more quickly 
(in 15 minutes) than to green. Mr. Paterson, in 
reply, stated that high intrinsic brilliancy was 
desirable for the refracting and reflecting system, 
but there was no object in seeking for brilliancy 
as a whole, when the light was seen from che dis- 
tance. The obliquity question was important ; green 
light was more sensitive to oblique vision, red more 
to direct vision. An observer wearing spectacles 
corrected for near vision would find the visibility 
of a distant green light greatly diminished. 

We now pass on to papers of more general 
physical interest. 


Errors OF OBSERVATION. 


Mr. T. Y. Baker, Naval Instructor, R.N., and 
Mr. G. B. Bryan, D.Sc., presented a joint paper on 
‘** Errors of Observation,” an account of an experi- 
mental inquiry into the accuracy of which the eye 
is capable when making the adjustments necessary 
during the use of instruments of _. When 
asextant reading was taken, Mr. Baker pointed out, 
the two suns might overlap at the instant of — 
contact, or be separated, and the error could be 
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expressed as an angular value as seen by the ob- 
server's eye. No systematic tests of ocular accuracy 
seemed to have been carried out, and writers on 
optical subjects differed widely, the estimates 
ranging from 3 minutes to a few seconds of arc. 
In their apparatus the observer was asked to make 
an adjustment; afterwards the amount of error 
was measured on the “target,” and the result 
reduced to the angular value subtended at the 
observer's eye. The apparatus consisted of a rect- 
angular frame in which two cards (or photographic 
plates, &c.), were fixed to horizontal bars, an upper 
and a lower, in the same vertical plane. Each card 
bore a vertical line or some other mark. The 
upper bar was stationary ; the lower was traversed 
to the right or left by means of a micrometer screw 
worked by asmall electric motor, which the observer 
controlled. The marks would originally be sepa- 
rated, and the observer was asked to stop the 
motor at the moment when he thought the two 
marks coincided. The true adjustment was after- 
wards made under high magnifying power; the 
zero, it was found, could be set to about ;-4, in., 
which, at the distance of the observer (34 ft.), was 
equivalent to 0.3 second of arc. 

The experiments had only recently been started. 
They were of varied kinds: coincidence adjust- 
ments of two vertical black lines on white cards 
(ordinary vernier adjustments) ; broken line adjust- 
ment (black line, with a short piece broken out of 
the middle, so that three lines had to be brought 
into alignment); adjustments of bright lines on 
black ground, and of oblique lines ; contact adjust- 
ments between two circles (black or white), or 
between one circle and a thin or a thick line; 
between two thick lines (rectangles); between a 
rectangle and a diamond ; bisecting adjustments, 
to fit a dot or a line just between two fine parallel 
lines. The motor, Mr. Baker remarked, would 
not stop dead, and that probably introduced an 
error of 4 seconds. There were difficulties also 
with the illumination of the targets, and so 
far chiefly bright objects on dark background had 
been tried, the observers being officers and men 
from the Navy and merchant service, some known 
to be astigmatic, others found to be. Aberration 
and astigmatism were the chief errors coming in. 
The various observers differed very much. The 
mean probable error of an observation was about 
9 seconds of arc, but much ter errors were often 
met with. Officers from the Indian Marine evidently 
had their eyesight affected by the sun. It was note- 
worthy that in most cases observers did better when 
the two discs first overlapped, and they were asked 
to say at what moment they had just separated, than 
when the discs were first apart, and they had to 
bring them to contact. That was suggestive for 
sextant work, for which, it would also appear, the 
bare eye was at least quite as reliable as when the 
reading was taken through the small telescope. 

The importance of the paper was generally acknow- 
ledged. Dr. Dyson, the Astronomer Royal, said that 
he soll a double-image micrometer on the whole 
better than a web micrometer, but in measuring the 
diameters of planets they had observed consistently 
differing results. Mr. E. B. Knobel remarked that 
he slightly rotated the micrometer and made the two 
images glide over one another Dr. S. P. Thompson 
inquired as to discrepancies caused by the apparent 
sizes of bright and of dark objects and by strong and 
weak illumination. Captain E. S. Henrici, R.E., 
of the Ordnance Survey, asked whether Mr. 
Baker’s probable errors were mean algebraic or 
mean square errors; as in his tables the mean 
error, the algebraic mean, and the probable error 
were mostly of the same order of magnitude, there 
was evidently a considerable personal error, which 
might really be personal or depend upon the 
apparatus and method. The chief thing was the 
consistency of the results. In recent bisecting 
tests of his own, Captain Henrici had also found 
a probable error of 9 seconds at the eye. Mr. 
Chalmers asked for a complete set of individual 
observations ; the question of rest of the eye was also 
important ; in photometric and stereoscopic measure- 
ments the results might suddenly become discordant 
for this reason. Mr. Baker, in reply, stated that 
his algebraic means were indicated as such, and the 
probable error was the mean squareerror. Double- 
image micrometers, he agreed, should give better 
results than two lines outside one disc. 


Scates ror REFLECTING INSTRUMENTS. 


Mr. E. H. Rayner, M.A., read a paper on ‘‘ The 
Shape of Scales Required for Reflecting Instru- 





ments with Concave Mirrors,” giving the results 
of experiments made at the National Physical 
Laboratory in connection with precision measure- 
ments of alternating currents. In order to obtain 
an accuracy of one or two parts in 10,000 with 
deflecting - type instruments, Mr. Rayner ex- 
plained, a scale length of 20 ft. and more was 
required, the instrument being about 10 ft. from 
the centre of the scale. Two methods were avail- 
able for observing voltmeters or electrometers. 
In the first, the apparent motion of a scale re- 
flected from a plane mirror, fixed to the moving 
part of the instrument, was observed in a tele- 
scope ; only one person could thus observe at the 
time, and the strain in routine work was consider- 
able. In the second, preferable method, a concave 
mirror was employed, and the real image of a 
source of light was projected on to a translucent 
or opaque white scale on which marks were drawn ; 
a Nernst lamp, and a condensing lens, with a fine 
vertical wire in front of it, forming the source of 
light. The paper now dealt with the shape of the 
scale required to have the vertical wire always 
sharp in focus, while the concave mirror rotated 
about a vertical axis. The chief conclusions arrived 
at were :—When the angular deflection was large, 
the shape of the scale was somewhat similar to a 
cardioide ; in special cases the curve approximated 
over a large arc very closely to a circle of definite 
radius, and in general the radius of a similar circle 
might be calculated which would sufficiently 
approximate to the true curve; finally, some 
suggestions were made as to the use of mica for 
the windows in the covers of such instruments. 
One important factor of the calculations was the 
magnification m = *, where v was the distance 
from mirror to scale measured along the axis of 
symmetry of the curve intersecting the scale at its 
‘**centre” (when the angle of incidence in a hori- 
zontal plane was zero), and u was the distance from 
object to mirror. In Mr. Rayner’s table, the m 
ranged from 0 up to 160 by steps of 10, and for 
every 10 deg. of deflection of the beam. The 
windows should be thin sheets of mica, split with 
the aid of thin paper ; the mica should be curved 
(for large deflections), and as the mica then acted 
as a lens and modified the focal length as calculated 
from the mirror (5 ft. or 10 ft., perhaps), the focal 
length of the combination should be determined. 
Dr. Schuster, inviting discussion, considered the 
paper of considerable interest. Chalmers 
raised the question of coma, which might be more 
important than the focus of the system ; for 
unit magnification the coma was practically nil. 
Mr. A. P. Trotter said that he had found a 
difficulty in using curved scales. He had ex- 
lained before the Physical Society, in 1890, 
ow, with any reflecting instrument, in which the 
deflections were not proportional to the quantities 
to be measured, a uniformly divided scale could be 
bent so as to give direct readings. Such a scale 
was difficult to set up, however, and if the relative 
ition of scale and instrument were altered, it 
was difficult to readjust it. Mr. Rayner got over 
half the difficulty by graduating the scale em- 
irically [with the aid of continuous currents] ; this 
oslon been done, it was important not to disturb 
the apparatus, or else to take precautions that the 
exact position should be reproduced. 


Gravity Batts. 


In a paper on ‘‘Glass Specific Gravity Balls,” Mr. 
T. H. Blakesley pointed out that the sensitiveness 
of gravity balls was much underrated. If the 
balls were given nearly the density of the liquid, 
and the liquid were very slowly heated, tempera- 
ture changes of 0.03 deg. Cent. would produce 
sufficient differences to make the ball pass the 
thermometer bulb, and mark the equilibrium 
density. He had in this way determined the 
density of distilled water within 5 units in the sixth 
place, and when the same ball was afterwards put 
into another water, the temperature equilibrium 
might differ by 5 deg. or 6 deg. He had been using 
his balls (small glass bulbs weighted with a little 
mercury) for twenty-five years, and he thought that 
they might be used to find out whether sea-water 
was infused with fresh water from melting icebergs. 
Special arrangements for taking determinations at 
intervals of a few minutes would be required. 


Attoys ror Instrument Work. 


A very useful paper was contributed by Dr. W. 
Rosenhain on ‘‘Some Alloys Suitable for Instru- 





ment Work.” He said that he merely wished to 
draw attention to points of general interest. The 
Exhibition had once more shown that brass and 
oe in addition to aluminium, and some 
ittle-understood aluminium alloys, seemed to be 
the only materials which the instrument-maker 
used. He was a strong advocate of modern mate- 
rials, but he warned instrument-makers against 
materials with fancy names and anything that had 
not been properly tried or scientifically investi- 
gated. Many parts of instruments might be thin 
and comparatively weak; in others the greatest 
rigidity was imperative, and it was useful to remem- 
ber that the strongest aluminium bronzes, though 
stronger than soft steels, had only half the elastic 
modulus of steel. In most cases the materials should 
be capable of being machined and polished, and they 
should all be durable, and not subject to ‘‘ season- 
cracking ” when stamped or hard-drawn to wire. 
Resistance to corrosion and to abrasion was impor- 
tant. Some new materials could be protected by 
lacquers or other coatings, but electrolytic corrosion 
by contact with other metals had carefully to be 
guarded against, and exposure to sea air and spray 
was more dangerous than sea-water. Of the 
bronze-like alloys of copper with aluminium (up to 
10 per cent.), those marked IX., 2, 3, 6 in the 
Alloys Research Reports were promising. They 
contained about 10 per cent. of Al and 1, 2, or 3 
per cent. of Mn, and lost by abrasion only about 
10 milligrammes, while rail steel lost 68 and tool 
steel 27 milligrammes. Aluminium itself was too 
soft and weak, unless stiffened by cold work, which 
was not reliable. The light alloy containing about 
3 per cent. of Cu and 1 of Mn was superior to 
aluminium as regards sea-water corrosion ; when 
further alloyed with 0.5 per cent. of magnesium, 
this material (known as duralumin) hardened after 
a particular heat treatment and assumed twice its 
tensile strength. Unfortunately, these materials, 
especially the first-mentioned bronzes, were not yet 
obtainable on the market, but that would alter 
when a demand arose. In reply to questions by 
Dr. Benedicks, of Stockholm, Dr. Rosenhain 
stated that the alloy containing 9 per cent. of Al 
and 2 per cent. of Mn might answer for hydrographic 
- naatggizamaaa provided it could be drawn to suitable 
orm. 


Optica Pyrometry. 


A brief discourse by Dr. J. A. Harker, F.R.S., 
on ** Optical Pyrometry,” was the last communi- 
cation brought before the Convention. Dr. Harker 
succeeded in the short time at his disposal in giving a 
very good idea of the mode of operationandad vantages 
of the various instruments in use. The total radia- 
tion pyrometer of Féry (anticipated by Lord Rosse), 
he said, consisted of a short-focus telescope with a 

ilt mirror, which need not be optically polished 
or the radiations of large wave-length, and a small 
thermopile (iron/constantan, ¢.g.); the range was 
400 deg. to 1100 deg. Cent., or when a diaphragm 
was introduced to cut off part of the radiations from 
900 deg. to 1400 deg. less and more. The ther- 
mopile was, in the spiral type of instruments, re- 
laced by a two-metal spiral. In the Holborn- 

urlbaum ee the image of a small glow- 
lamp with a horseshoe filament was thrown on the 
background (the furnace) on which the telescope 
instrument was focused, and the current through 
the lamp was regulated until the filament was no 
longer visible on the background ; the light from 
the latter was weakened for high temperatures by 
reflection from the prisms of black glass. 

In a third type, the spectrophotometer, the light 
from its source entered one slit, the light from a 
standard lamp (electric, standardised against amyl- 
acetate) the other, and the field of vision was 
divided in two semi-circles. The disadvantage of 
the instrument was that the observer did not exactly 
know what he was looking at—the crucible or the 
furnace walls, for example. The Pellin absorption 
photometer was similar to the last, but the stan- 
dard was in a tube, and the comparison was made 
not by the aid of a Nicol, but with the aid of two 
black wedges sliding over one another. The instru- 
ments consisted of two tubes joined at an angle, 
and by introducing absorbing glasses several over- 
lapping scales could be obtained ; Dr. Harker had 
measured the solar temperature by this method, an 
electric arc serving as standard. 

In the discussion Professor 8. P. Thompson dwelt 
on the constancy of the are crater temperature, 
which was not sufficiently explained, and said that 
he looked forward to the publication of Dr. Harker’s 
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complete peper, in which expressions Mr. Dyson 
joined. . Harker replied that he could not 
explain the constancy of the crater ; but his recent 
experiments on the emission of particles by carbon 
at different temperatures (first accompanied by a 
positive, and then at higher temperatures by a 
negative charge) suggested that carbon might boil 
without melting. 


OpticaL ILLusions. 


Two public lectures were delivered on the even- 
ings of Thursday, June 20, and Tuesday, June 25. 
In the first, on ‘*‘Some Optical Illusions,” Pro- 
fessor W. Stirling, M.D., F.R.S., demonstrated a 
great many familiar and unfamiliar illusion effects, 
some due to the eye’s overrating vertical (against 
horizontal) dimensions. Very striking were the 
demonstrations, by means of jointed rods, that a bar 
between two acute angles looks shorter than the 


<> 


same bar between obtuse angles. The black and 
white and colour contrasts were also striking. 


Tue Great AMERICAN OBSERVATORIES. 


The second lecture, delivered on the evening of 
Tuesday, the 25ch ult, was by Professur H. H. 
Turner, F.R.S , on ‘*The Great American Obser- 
vatories.” Professor Turner traced the trend of 
modern observatories. The Harvard Observatory, 
near Boston, consisted all of detached buildi 
and was chiefly devoted to photographic work. The 
chief work of Professor Boss, in the Dudley Observa- 
tory at Albany, New York, was the study of star 
motions from tabulated observations. The prin- 
cipal feature of the Yerkes Observatory (70 miles 
from Chicago) was the spectroheliograph attached to 
the refractor. Up to 1870 the apertures of refractors 
had not exceeded 20 in. ; the Yerkes refractor of 
1898 had an aperture of 40 in. With these dimen- 
sions the difficulties of handling telescopes had 
increased very much. The difficulties had partly 
been overcome by raising and lowering the floors 
of the observatories, on the system introduced by 
Sir Howard Grubb. Then coelostats and mirrors 
had been introduced to make the rays horizontal, so 
that parts of the instruments could be mounted on 
the ground. But there was trouble from the heating 
of the ground, and the combined tower and well 
telescope (proposed by Mr. H. C. Plummer to 
Professor Hale) of Mount Wilson Observatory was 
the most recent type. The tower was 180 ft. high, 
the well 80 ft. deep, and the construction of the 
tower itself, enabling it to support the dome at the 
top, and at the same time guarding against disturb- 
ance of the optical parts, included interesting engi- 
neering features. Reference was also made to 
Professor Lowell’s observatory at Flagstaff. Arizona, 
where admirable work was being done in photo- 
graphing planets, and to Professor Campbell's 
wonderful work on motion of stars in the line of 
sight at the Lick Observatory, Mount Hamilton, 
near San Francisco. 

We regret to have to add that the sudden death 
of Mr. R. W. Munro, of South Tottenham, one of 
the members of the Convention, was announced 
during the proceedings of the last morning. Pro- 
fessor S. P. Thompson, the Astronomer Royal, and 
others, expressed their profound regret. 





INDUSTRIAL NOTES. 

Art the close of last week there were rumours abroad 
that the end of the transport workers’ strike, which 
has lasted for seven weeks, was approaching, for it 
was said that the attitude of the employers was 
changing, though they still persisted in refusing to 
meet the men’s leaders. How this report originated 
does not appear to be known, the attitude of the 
employers seemingly not having undergone any 
material change, for they issuea the following state- 
ment :—‘‘ The employers adhere to their decision 
conveyed to the members of the Cabinet Committee 
on the several occasions when meetings have taken 
place—namely, that they will agree to no conditions 
precedent to the men returning to work. The raising 
of false hopes that sooner or later sume conditions 
prior to the resumption of work will be assented to only 
prolongs the existing unhappy state of affairs. In the 
future, as in the past, the freest submission of griev- 
ances will be allowed to employees, and just 

merous consideration Veen | accorded to them.” 

here has really been little change in the situation 
since our last issue appeared. The number of men 





working at the docks continues to increase, and the 
number of ships on which work is being carried on to 
w. The agitators still agitate, and intimidation of 
w-abiding citizens continues. It looks now, how- 
ever, as though the strike would die a natural death 
through exhaustion. 

The intended visit of His Majesty the King to the 
East End in order to cut the first sod of the new South 
Albert Dock on July 17 has been postponed. This 
decision appears to have given satisfaction to the 
strike-leaders, who seem to regard it as a Royal snub 
to the employers, though on what ground it is difficult 
to understand. 


The International Miners’ Congress commenced its 
twenty-third annual meeting at Amsterdam on Monda 
last, the 8th inst., and was attended by the Briti 
miners’ representatives. The Congress has. not before 
met in Holland. Mr. Robert Smillie, the vice- 

resident of the British Miners’ Federation and a mem- 

r of _ gg epee eye yi provided. over bs 

oce2din e ing of the Minimum Wages Act 
fn this couel did not he unnoticed by Continental 
miners, with the result that on the agenda were reso- 
lutions asking for legislation on the same lines as were 
passed by British legislation. It is, however, known 
that the miners here are not altogether satisfied with 
the working of the Act. and it seems therefore probable 
that Continental legislation, if it come, will, if . 
sible, avoid what is objected to in this country. ith 
regard to France and Holland, the resolutions on the 
subject were :—‘*Weare of opinion that. the law should 
intervene to sanction the principle of a minimum wage, 
the rate of which is to be fixed between the workers’ 
unions and the employers.” This relates to France, the 
resolution for Holland was the following:—‘‘ We are 
of theopinion that a law should be passed fixing the prin- 
ciple of a minimum wage, and that the rate of wages 
should be fixed by negotiations between the unions and 
the employers.” France, Belgium, and Great Britain 
raised the subject of the nationalisation of land in 
three resolutions, and the subject of workmen inspec- 
tors was raised by the Dutch miners. The organisation 
of an international strike was discussed, but nothing 
appears to have been definitely decided on this point. 

e housing problem in a and the 
question of evictions during labour disputes, also 
received attention. Other resolutions related to 

nsions and insurance. The Congress appears to be 
in favour of a system of general insurance at the cost 
of the coal-owners. The benefits to be gained by the 
miners being in case of (a) sickness, (b) accidents, (c) 
premature old age ; 75 per cent. of the daily wage to 
represent the minimum attained. 


The award of Viscount. St. Aldwyn, the inde- 
mdent chairman of the South Wales and District 
inimum Wages Board, was issued on Monday last. 
The employers offered minimum rates which upproxi- 
mated closely to the existing day rates, while those 
demanded by the men were higher in every case 
even than the existing average daily earnings of the 
men. It is doubtful if the award will ive satisfaction 
to either side, because although Lord St. Aldwyn has 
awarded rates which are not only above the existing 
day rates in most cases, and in some cases above even 
the average daily earnings, they are lower than those 
demanded by the men. Therefore they will probably 
not satisfy the miners, while it is not likely the 
masters will rejoice over them, because they are in 
every case higher than what they offered. After 
all, however, the medium between the rates put 
forward by the two sides may be the fairest. 
The award assigns a minimum standard of 4s. 7d. 
for timbermen and colliers when employed on 
piece rates, or a standard of 4s. 3d., plus percentages, 
when employed on day work; coal-cutters are to 
have 4s. 3d., plus percentages ; masons and pitmen, 
4s. 2d., plus percentages; rippers, 4s., plus per- 
centages, &c. The minimum standard rate for coal- 
hewers in the rer Pembrokeshire collieries is fixed 
at 3s., and for day-men the bottom rate is 2s. 6d., plus 
percentages. The men are guaranteed, under the 
agreement of 1910, a minimum of 35 per cent. on the 
standard rates, and the minimum wages cannot there- 
fore in any case fall below the standard fixed rates, 
plus 35 per cent. The enees of 1910 also provides 
that there shall be no fall in general percentages below 
50 per cent. on standard rates till the average selling 
price of la coal falls below 14s. a ton, and the 
average selling price has now for so long a period 
been over 14s. t 50 per cent. is in actual practice 
ed by the men as the minimum percentage pay- 

able to them on their standard rates under the existing 
wages agreement. Lord St. Aldwyn’s award therefore 
means a minimum to the collier and timberman of 
6s. 104d. a day in an abnormal place, or of 6s. 44d. a da 
when working on the day, as compared with the rate 
of 8s. per day demanded by the South Wales Miners’ 


and | Federation, and of 7s. 14d. to 7s. 6d. named for South | 


Wales by the Miners’ Federation of Great Britain last | 
February, when the National Conference met. Lord 
St. Aldwyn has now increased the rate for labourers 


y occurred in E 





to 3s. 2d., plus percentages, or 4s. 9d. a day, as com- 
pared with his previous decision of 3s., plus per- 
centages, and 4s. 6d.aday. For lamp-lockers, lamp- 
lighters, and others the rate of 4s. 6d. a day will 
remain. The form in which the minimum standard 
rate of 4s. 7d. a day is awarded is as follows :— 
“Collier in o—_ of a working place who is a 
regular piece-worker, and is prevented from earning 
piece-work wages by a fault in the seam, or other 
cause, arising in the colliery, and beyond his.control, 
or by a request from the management to work away 
from his working-place on more than seven days 
during a period of three months, standard rate of day 
wage, 4s. 7d. In any other case the minimum day- 
wage rate of such a collier working at day wages away 
trom his working place shall be the minimum day- 
wage rate applicable to the class in which he is work- 
ing.” It seems very doubtful whether this will satisfy 
the colliers. 

Workmen who are to be excluded from the benefits 
of the minimum rates are men over sixty-three years 
of age, and men who are infirm;-and men who 
have not worked at least five-sixths of the possible 
working days forfeit their right to the minimum rates. 
Among other conditions is one providing that the 
collier shall perform at least such an amount of work 
as, at the rates set forth in the price-list or other 
rates applicable, would entitle him to earnings equi- 
valent to the minimum rate. Machinery has been 
created by which, failing local agreement,’ umpires 
shall, in case of dispute, be called in and selected either 
mutually or by lot from panels constituted for the 
purpose in the Newport, Cardiff, and Swansea dis- 
trict. The award is to be considered at a special 
meeting of the Coalowners’ Association and the 
Miners’ Federation at an early date. 


After prolonged negotiations between the Cumber- 
land Colliery Engine and Boiler Firemen’s Association 
and the owners, an agreement has been come to 
which fixes the minimum wage and grants an increase 
of 20 per cent., the first portion of which is 174 per 
cent., and later on the remaining 2} per cent. will be 
paid. The minimum rates are :—Pumping-engine men, 
3s. 9d. a day; haulage enginemen, 3s. 5d.; locomotive 
drivers, 4s. 3d.; locomotive firemen, 3s. 2d.; boiler 
firemen, 3s. 6d.—plus 20 per cent. in each case. The 

reentage is fixed on a graduated scale, some of the 

igher-paid men only obtaining 24 per cent. Wind- 
ing-engine men who have been getting 5s. 74d. are 
to receive 6s. a shift of eight hours, and no ano ea 
Enginemen who work ‘the long turn ” from Sunday 
morning to Monday morning are to be paid for three 
shifts from July 1. The other concessions will date 
back to February 1. 


Another instance of the participation of the United 
States Government in the settlement of labour dis- 
a ee it appears to be more important, per- 

, than any previously brought before the public 
—is recorded in the Baltimore Sun, and is to the 
effect that Chief Justice White, of the Supreme 
Court, Commissioner of Labour Neill, and Chairman 
Knapp, of the Court of Commerce, have named the 
board of arbitration to settle the differences between 


the locomotive drivers and their a ers on the 


railroads east of Chicago. It is ho that this will 
lead to peace, for there is no doubt that the railroads 
of the country are in a difficult position. As we pointed 
vut in these Notes some weeks ago, the expenses of the 
companies have been increasing while their receipts 
have been decreasing. The foter-State Commerce 
Commission has, on the one hand, gone on decreasing 
rates, or refusing to grant increases ; while the State 
Legislatures and the National Congress have, on the 
other hand, been passing expensive, restrictive, and 
regulatory legislation. As a result, it is said, of the 
Erdman Act, wages have been increased while 
hours of labour have been decreased, and the number 
of employees multiplied by the action of the Govern- 
ment. There has also been a heavy increase in the 
cost of supplies. Although much of the legislation 
that has brought about these increases was probably 
needed, the time has come when it is necessary to 
call a halt on the charges placed by Government 
upon the railroads, or else an increase of rates must 
be allowed. Now that the locomotive drivers are 
demanding increased wages, the companies are in a 
most difficult position, and it is hoped that the Board 
of Arbitration that has been appointed will be able to 
set matters right. 








Our Locomotive Exports.—June was rather a poor 
month in connection with our locomotive exports, the 
value of the engines shipped for the month having been 
194,109/., as compared with 312,627/. in June, 1911, and 
156,5732. in June, 1910. The falling off observable 
i uropean orders ; shipments to Argentina 
also declined ; on the other hand, a larger business was 
done with British India and Australia. The aggregate 
value of the locomotives shipped from the United King- 
dom in the first half of 1912 was 1,045,861/., as compared 
with 1,242,942. in the first half of 1911, and 915,699. in 
the first half of 1910. 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, Pa., July 3, 1912. 

An interesting feature in the present steel situation 
is the preparation for the investment of a very large 
sum of money by the steel-mills ‘in different parts of 
the country. A 6,000,000 dol. steel plant is to be 
erected in Minnesota by the United States Steel 
Corporation, and an immense sum of money is to be 
expended by that concern at its Pittsburg plants, and 
also at its property in Tennessee. Other large steel 
concerns are preparing to increase capacity, especially 
those who are engaged in the manufacture of basic 


steel. In addition to this, preparations are being 
made for putting in blast several idle merchant 
furnaces. There has been a sudden decline in the 


pig-iron output of the Carnegie Company, on account 
of the closing of furnaces for repairs. A demand 
steel-makers for crude material 
about the middle of this month. Pig iron is very 
strong, and stocks are everywhere low. The Ten- 
nessee Coal, Iron, and Railroad Company will spend 
several hundred thousand dollars in increasing the 
capacity of that big plant. Steel line pipe has been 
selling very freely during the past week, and some of 
the larger concerns are sold up for months to come. 
The heaviest demand has been for 4-in. to 10-in. pipe. 
A contract will be placed in a few days for 70 miles 
of 12-in. pipe, one of 25 miles for 2-in. pipe, and 
another of 12 miles for 3-in. pips. Other pipe-lines 
are projected, and the cast-pipe works will be barely 
able to fill all the demands that are in sight. Large 
orders for open-hearth-steel rails are being placed, and 
there is an order in sight for 16,000 tons of open- 
hearth steel. The plate-mills continue to book orders, 
and the sheet-mills are rapidly filling up. 


is expected from man 





New Russian Port.—The Russian Government has 
decided to build a port at ‘0, 26 miles above Nico- 
laievsk, on the northern bank of the Amur. It is urged 
in favour of the new port that there is deep water close 
to the shore and very little current. 








Fic. 8, 


COLONIAL AND FOREIGN ENGINEERING 
PROJECTS. 


WE give below a few data concerning several colonial 
and foreign engineering projects. Further information 
concerning these can be obtained from the Commercial 
Intelligence Branch, Board of Trade, 73, Basinghall- 
street, London, E.C. :— 

South Africa: H.M, Trade Commissioner for South 
Africa reports that, according to the South African 
Mining Journal, the Works Committee of the Germiston 
Town Council have recommended that the trackless tram 
— should be adopted in the town, but they suggest 
that the final decision should be postponed until tenders 
for both the trackless and the track systems have been 
—. The estimated cost of the work is put at 
40,0002. 

Spain: The Gaceta de Madrid publishes the following :— 
(1) A decree authorising the Ministerio de Fomento to pre- 
sent to the Cortes a Bill relative to the construction, by 
contract, of a railway from Estella by way of Victoria to 
a point situated between Martires and Vergara on 
the Darango-Tumdrraga line ; (2) a similar decree relative 
to the submission of plans for the construction of a rail- 
way from Puertollano to Cérdoba. It also announces that 
a contract has been awarded to the Sociedad Anonima la 
Maquinista Terrestre y Maritima, Barcelona, for the pur- 
chase and mounting of the fourth section of the floating 
dock for Barcelona harbour. The cost of this section is 
put at 973,379 pesetas (about 36,000/.). The Gaccta also 
reports that among various extraordinary credits granted 
to the Ministry of Marine may be mentioned (1) 565,000 
pesetas (about 21,000/.) for the purchase of 3,360,000 cart- 
ridges, (2) 187,C00 pesetas (about 7000/.) for the purchase 
of ammunition required for the gunboat Bonifaz, and 
(3) 570,400 pesetas (about 21,000/.) in connection with 
renewing and repairing submarine cables. It further 
notifies that the Ministerio de Fomento, Madrid, invites 
plans for the construction of a military railway from 
Santiago to Orense, ee | by way of Carballino. The 
line will be single track of 1-m. gauge. Although this 
contract will doubtless be awarded to a Spanish firm, 
nevertheless the carrying out of the work may involve 
the purchase of some materials out of Spain. 

Austria-Hungary : The Frankfiirter Zeitung states 
that the following four important Bills will probably 








| be before long by the Hungarian Parliament :— 
(i) Hor th long, fre 


e construction of a railway, 130 miles long, from 
Ogulin to Knin; (2) authorising a grant of 17,360,000 
kronen (723,333/.) to the State Railways for the enlarging 
of stations, erecting warehouses, &c., and for the pur- 
chase of nes wagons; (3) authorising the issue of 
12,000,000 kronen (500,000/.) for the erection of sanatoria 
and hospitals and for the promotion of national sick and 
accident insurance ; (4) for the opening up of petroleum 
wells on an extensive scale. 

Peru: The Nachrichten fiir Handcl, Berlin, announces, 
on the authority of the German Consul at Lima, that 
there is great activity in preparing plans for the con- 
struction of railways in Peru. A German firm has 
received a preliminary concession for the laying of a 
section of a line, 440 miles long, to run from Paita Har- 
bour to the Marafion River. The cost of the whole 
undertaking is estimated at 1,000,000/. The Peruvian 
Corporation, Limited, is drawing up plans for the con- 
struction of a line, 220 miles long, to run to the Madre 
de Dios district. Plans have been prepared for the line, 
160 miles in length, designed to run from Huancayo to 
Hyacucho, with a branch to Huancavelica. Permission 
has been granted to a German firm to carry out surveying 
operations for the laying of a line from Oroya to Tarma 
and Puerto Werthemann. Preliminary work has already 
been begun for the construction of a railway from Ouzco 
to the capital of the Province of Convencién. The North- 
Western Railway Company (Peru) has applied for a 
concession for the laying of an extension of tiie Chimbote 
yam | to Recuay. Lastly, the Peruvian Corporation, 
Limited, is surveying the territory for the construction 
of a line from the harbour of Mollendo to Matarani Bay 
north of Islay, where a new harbour is to be built. : 








Powgk In Canapa.—The Stadacona Hydraulic Com- 
oe has undertaken the development of power at Seven 

alls, at the back of Ste. Anne de Beaupré. The falls 
which have a head of over 400 ft., will enable the com- 
pany to obtain an initial development of 10,000 horse- 
power. Theonterprise is backed by a group of Montreal] 
pet one Panes P aon, and the arrangements 
conclu will enable the company to deliv 
the end of the year. ne oe 
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a aimaeaneen” — PATENT 


SELECTED ABSTRAOTS OF RECENT PUBLISHED SPEOCIFI- 
CATIONS UNDER THE AOT OF 1907. 
The number of views given in the Specification Drawings is stated 
in each case; where none is mentioned the Specification is not 
iUuatrated, 
Where inventions are communicated from abroad, the Names, &c., 
of the Communicators are given in italics. 
Copies of Specifications may be obtained at the Patent Office, Sale 
Branch, 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform price of Sd. 
The date of the advertisement of the of a Complet 
Specification is, in each case, givenafter the abstract, wnless the 
Patent has been sealed, when the date of sealing is given. 
Any person may, at any time within two months from the date of 
the advertisement of the acceptance of a Complete Specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act, 


4, 





AGRICULTURAL APPLIANCES. 


18,547/11. York Street Flax-S, Company, 
Limited, and J. G. Crawford, t. -Pulling 
Machines, [5 Figs.) August 17, 1911.—This invention relates 
to machines for pulling growing flax, and consists essentially in 
the application to the machine of anappliance comp a rotar 
disc set at an angle to the vertical, erably in conjunction wit! 
a second disc, for se’ ting or dividing the growing stalks of flax 
which the machine is about to pull from those that are to remain 
unpulled. The a machine may be of the type illus- 
trated, or any other machine for the same purpose. Near the 
front of the machine, and at one side thereof, are two wheels or 

















(18.547) 


discs A and B, rotated by the machine as it is drawn or moved 
forward. The discs are set at an angle to one another in the form 
of a wedge, the disc A approximately vertical and the disc B at 
an inclination thereto of about 30 deg. to 35 deg., the peripheries 
of the two discs approaching each other forward of the bottom 
position. The discs are preferably formed with teeth or fingers 
on their peripheries to separate the growing stalks of flax. The 
discs are rotated simultaneously by bevel or other gears, and 
driven by a chain or band C at any desired s in the reverse 
direction to that of the driving-wheels of the machine, and in the 
same direction as the pulling-drum E; the peripheral speed, how- 
ever, is preferably considerably greater. (Accepted May 15, 1912.) 


ELECTRICAL APPARATUS. 


4670/12. J. Stratton, Bowdon, and E. A. Clare- 
mont, High Legh. Joint-Boxes, (5 Figs.) February 24, 
1912.—This invention relates to stuffing-boxes employed for 
packing and sealing the ends of electric cables in joint-boxes 
and the like, and consists in making an effective water-resisting 
packing or seal by the external application of heat gg 
plastic a bush of a substance or com und, which is then fo: 
into and fills. the space between and around the electrical con- 
ductors, and also the interstices in the outer covering of the 
electrical cable, and solidifies as it cools. A designates the stuff- 
ing-box forming part of a joint-box. B an electric cable,C the 
ush d of insulati and water-resisting substance or 
bie of softening to a plastic condition under the 
influence of heat, and becoming solid when cold ; D the metal 
gland or compressing plug, the externally screw-threaded 
portion of which is adapted to screw into the internally screw- 
threaded portion of the casing A; E the + age left in the 
stuffing-box around the electrical conductors G requiring to be 
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packed and sealed up. In sealing the end of the cable, according 
to this invention, the outer covering and insulation of the cable 
B are first trimmed back for the required distance, and the 
metal gland D and the bush of insulating material C are passed 
over the end of the cable B. The end of the cable is then passed 
through the stuffing-box, and the electrical conductors G are 
carried forward into the joint -box or the like in the usual 
manner, The bush C is then pressec into the stuffing-box, and 
the metal gland screwed up, as shown in Fig. 1. The P ffing-box 
is then warmed or slightly heated by means of a blow-lamp until 
the bush C has been softened, and fe reduced to a plastic condi- 
tion, The gland D is then screwed inwards until it has pressed 
the softened bush C into the interstices of the protective cover- 
ing F, and also the between and around the electrical con- 
ductors G of the cable B, as shown in Fig. 2, thereby not only 
packing and sealing up the entrance into the joint-box or the 
ike, but also efficiently sealing the covering F, and thus pre 
venting moisture creeping along the covering and reaching the 
electrical conductors. (A Seaptedl’ May 15, 1912.) 


HYDRAULIC MACHINERY. 

10,838/11. C. E. Shields, Lewisham. draulic 
Piston-Valves. (2 Figs.) May 4, 1911.— Bek 
piston-valve, according to this invention, comprises the combina- 
tion of an internally-stepped cylindrical casing open at one end, 


loose thereon. 


diaphragm 

beyond the plane of the flange d, so that the drum-fian 
be brought nearer to the side-frame o of the machine. 

of the teeth c are formed in radial planes at 


teeth may have one side inclined. The inner ends of the teeth 
stop 
dri 
ring 
shaft a 


can be slid along the shaft, whilst it is compelled to rotate 
with the shaft. The inner face of this collar / is 


inner perforated valve lining which is screwed therein and pro- 
vided with two shoulders thereon adapted to co-operate with the 
stepped casing, a piston-valve slidably arranged within the 
lin ng and adapted to connect two of the adjacent sections for 
the fluid supply or exhaust, and asingle packing-gland for making 
the joint between the valve and the sleeve and between the 
sleeve and the casing. The valve comprises an outer and stepped 
cylindrical casing a having three branches }, c, d, one, d, for 
connection to the main ; another, ¢, for the supply of fluid to 
the motor to be rated; and the third, », for the exhaust 
from the motor. The interior of the casing @ is also stepped, 
and between the three branches it is provided with two 
shoulders hf, i, which form abutments for other shoulders j, k on 
an inner perforated lining /, in which the piston-valve slides. The 
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larger end of the lining / is screw-threaded to en; the interior 
of the yy this means the contacting shoulders 
ng washers between. 

vag BY. a pe 

e g t an 

“gland nut and annular cup wae ¢ 
on the of the casing and an intermediate reduced portion 
with a tubular sleeve 7! and an annular packing-washer at eac! 
end, Except where the shoulders j, k on the lining abut those 
h, ¢ on the casing a, the lining / is distanced from the casing a 
and is between each pair of shoulders perforated to admit of She 
passage of the fluid; the perforations in communication with the 
admission branch d being a", arranged in the form of a 
triangle to give a steady cut-off. (Accepted May 15, 1912.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


ee men! Sir A. R. M. Sankey, aton. Balland 

(2 Figs.) May 12, 1911.—A roller or ball- 
bearing, according to this invention, comprises the combination 
of separate rows of rollers or balls, all free to roll, said rows being 
ee by a ring upon which the rollers or balls may roll ; 
with means for positively causing the rollers or balls to perform 
their correct rolling motions. @ indicates a stationary axle, and 
» an outer rotatable member. Arran around the axle and 
adapted to roll thereon is a series of rollers vc, these rollers being 
surrounded by a floating ring d. Between this ring d and the 


| 
member } a further series of rollers e is provided. To ensure 
that the rollers execute proper rolling motions on the surfaces 
they en and also to retain the rollers a short distance apart 
without the need of cages or auxiliary rollers, gear teeth are 
provided on the rollers and the surfaces they engage. As shown, 
the rollers are provided with teeth at their ends meshing respec- 
tively with teeth on the axle a, the ring d, and the member »b. 
For ease of manufacture, the teeth are preferably not formed 
directly on the rollers and other ts, but are formed on loose 
rings secured thereto. (Accepted May 15, 1912.) 
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16,981/1l. R. Sutcliffe, Wakefield. Coal-Cuttiog 

es, (5 Figs.) July 25, 1911.—Coal-cutting, hauling, 
and the like machines having a hauling-drum mounted loose on 
the driving-shaft and a clutch-collar mounted rotatably with, 
and slidable on, the driving-shaft are, in accordance with this 
invention, provid with a handle-collar mounted rotatably 
on the shaft, with its inner face bearing against the outer face 
of the clutch-collar, and its outer face bearing against the adjoin- 
ing face of the shaft-bearing or of an attachment fixed to the side- 
frame of the machine, the adjoining faces having co-operating or 
corresponding radial or sector-sha projections and recesses, 
and a spiral spring surrounding the shaft, and situated between, 
and tending to force a the drum and the clutch-collar. 
a indicates the driving-shaft, and ) the hauling-drum mounted 
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¢ are teeth formed on the outer face of the end 
b1 of the drum, which may be recessed or set back 
d can 
e sides 
right angles to the 
so as to drive with equal facility in either 
re the rotation is in one direction only the 


e of \ 
irection ; but wi 


short at a sufficient distance from the outside of the 
ving-shaft @ to allow for the one end of the coiled or spiral 
e. fis the clutch-collar, which is mounted on the driving- 

with a slot and key connection, so that the collar 


provided 





and divided into three chambers or sections by means of an 





with teeth g, corresponding to the teeth c. 


ring ¢ shall have sufficient movement without unduly varying 
the stress on the spring, that is, to obtain a suitable length of 
spring, a circular recess A is formed in the face of the collar /, 
concentric with the shaft, and the part between this recess and 
the shaft forms a boss projecting to nearly the full length of the 
spring when the latter is compre e recess h may be made 
in the end boss of the drum, or partly in the same and partly in 
the collar. One end of the spring e fits in this recess. This 
device serves also to lessen the space required between the 
flange d and the side frame 0. On the opposite side of the clutch- 
collar a circular race may be formed for the balls i of a thrust-ball 
bearing, between the clutch and the handle-collars f and j, to 
reduce the friction between the two. The handle-collar j, pro- 
vided with a handle k for rotating it, is fitted loose on the driving- 
shaft a, and may be provided on the side next tothe clutch-collar 
with a race for the ballsi. The outer side or face of the handle- 
collar j is provided with vee-shaped projections or recesses. The 
otjing inner face of an attachment n, secured to the side- 
frame o of the machine close to the inner face of the bearing, is 
provided with recesses or projections p corresponding to the vee- 
sha projections or recesses on the handle-collar j. It will be 
evident that when the handle k is moved so as to partially rotate 
the handle-collar j, that in the one direction, the handle-collar j 
and the clutch-collar f will be forced towards the hauling-drum, 
so as to bring the teeth g and ¢ into engagement; whilst when 
the handle k is moved in the o ite direction a reverse move- 
ment will take place. (Accepted May 15, 1912.) 


20,388/11. Sir W. G. Arms’ , Whitworth and 
Co., Limited, and R. W t, Newcastle-on- e. 
Coal-: Gear. [4 Figs.) September 14,1911. Accord- 
ing to this invention, a box for loading coal is rovided with a side 
door or doors which is, or are, normally kep closed by a ring or 
frame which surrounds the box, and is capable of sliding vertically 
thereon. The ring or frame is suspended independently of the 
box, and the doors are automatically opened at any desired height 
by arresting the frame whilst the box continues to descend. a is 
the box, aring its bottom a! inclined from the centre line down- 
wardly and outwardly towards either side, in which is a door 
hinged along its upper edge. c is the frame provided with rollers, 














































































so that it can readily slide up and down on the box. The frame is 
suspended by chains d passing round guide-pulleys (/! on the ends 
of the box to a rope e, which passes over pulleys on a jib /, and 
guide-pulley 73, to a movable pulley g belewr the pivot of the jib, 
and thence to a fixed point, the pulley g thus hanging in a bight 
in the rope. When the box is being lifted, the frame ¢ rests on 
stops keeping the doors closed, and the rope ¢ is kept taut by the 
weight of the pulley g. When the box is being lowered, the 
frame moves with it, raising the pulley g until the latter is 
checked. As the box continues to fall, while the frame is now 
stopped, the doors pass down clear of the frame, and are opened 
by the weight of the contents of the box. (Accepted May 15, 1912.) 








Tue Hupson Bay Company.—The Hudson Bay Com- 


pany is building steamers for service on the Athabasca 
and the Slave. 
in the Nascopie Steamshi 
Labrador, the Straits, an : 
authorities have before them a new charter to provide 
means for additional capital expenditure on shops, &c., 
at Calgary, Winnipeg, 


It has also acquired a majority interest 
ompany for trade with 


Hudson Bay ports. The 


ancouver, Vernon, Kamloops, 
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MESSRS. WORKMAN, CLARK AND 
CO.’"8 WORKS AT BELFAST. 


No firm engaged in the construction of merchant 
ships has moved forward to the front rank more 
rapidly and consistently than Messrs. Workman, 
Clark and Co., Limited, of Belfast. Founded in 
1880, in a district which can scarcely be regarded as 
ideal from the standpoint of any industry requiring 
iron and timber, as these are not the natural pro- 
ducts of Ireland, and where skilled labour was not 
available, the firm have nevertheless steadily ex- 
panded, and have had little difficulty in securing 
clients. It will therefore be conceded that the 
success achieved is attributable almost entirely to 
enterprise, continuous attention, and ability and 
discrimination in equipping the establishment with 
satisfactory mechanical appliances, capable assistants 
and reliable workmen, thus ensuring the efficiency of 
age meme which conduces to continued. patronage 

y shipowners, and the economy in manufacture 
necessary to overcome the disadvatitages attending 
the location of the works. The original works of 
thirty-two years ago covered only about 4 acres 
of land on the north side of the River Lagan, to 
the east of Belfast Harbour, and the first ships 
were naturally very small; but within two years 
the firm were entrusted with orders for vessels 
400 ft. long. Progress was rapid and continuous, 
new berths being added and new shops built and 
equipped, until in 1891 the shipbuilding yard covered 
an area of about 15 acres. The total production of 
the works in these eleven years was 116,500 tons, 
which, although it was encouraging then, is barely 
the output of a couple of years now. 

Up to this time the firm were content to place 
sub-contracts for the construction of the machi- 
nery for the steamers built; mostly with Clyde 
firms ; but in 1891 ground was acquired from the 
Harbour Commissioners on the south side of the 
river, and engine and boiler works were laid out 
andequipped. The ability of the firm to build and 
engine their own ships removed a handicap, from 
the point of view of economy, under which they 
had laboured, and it was not therefore surprising 
that there was at once a quickened rate of advance- 
ment in the production of shipping. Itis true that 
at this time there was being experienced a wave of 
depression in the industry which culminated in 
1893; but, notwithstanding this, the output by 
the firm in the five years ending with 1896 
was forty-five vessels, of 152,784 tons, and machi- 
nery developing a total of 81,660 indicated horse- 

wer. Then came the prospect of a general 
improvement in the demand for ships, and the 
firm, anticipating this, made a considerable exten- 
sion to their works. On the south side of the river, 
adjoining the engine works, there was a small 
shipbuilding yard which had not been ticularly 
prosperous, and this the firm acquired, bringing up 
the area of their premises to 70 acres, and increasing 
the number of building-berths to ten, some of them 
capable of taking ships 700 ft. long. In 1905 
further extensions were made to the machinery 
department, which originally had a roofed-in area 
of 40,800 sq. ft., and this was increased to 54,000 
sq. ft. Last year further developments were made 
in the machinery factory, as will be described pre- 
sently ; and now the total area covered is 829,724 
sq. ft., of which 220,000 sq. ft. is roofed in. In 
1910 further additions were made to the North 


shipyard, 124 acres being added, bringing the total | 


area of the firm’s works to 824 acres, while the 
number of berths is now twelve, capable of taking 
the largest ships that are likely to be built for 
some years. 

The result of this development in the works is 
reflected in the statistics of production in Table I. 


TaBLe I.—Output in Quinquennial Periods. 


Five Average 
r 





Five |,. | Years’ 
Y Years’ rw Total Year, 
onze. Total | ei\. | Indicated Indicated 
Tonnage. ; Horse- Horse- 
| Power. Power. 
tons 
1880-84 inclusive .. 27,762 | 5,552 _ _ 
1885-89 - = 88,883 | 7,777 — _ 
1890-94 9 124,145 | 24,829 34,910" 11,636 
1895 99 - .. 191,710 | 38,342 120,120 24,024 
1900-04 » . 270,525 | 54,105 | 172,550 34,510 
1905-09 ian 326,168 | 65,234 254,350 50,870 
1910 (one year) 49,993; — | 36,800 — 
ly, 66,399) — | 51,800, — 
1,095,585 — | 670,030 





* Three years. 


While the yearly average during the first ten years of 
the firm’s history was only 6264 tons, it increased 
to an average of 31,585 tons in the second decennial 
period, and to 59,669 tons in the third decennial 
period. As regards the horse-power of the machi- 
nery built, the average for the eight years 1892 to 
1899 was 19,380 indicated horse-power, and for the 
decennial period 1900 to 1909 42,690 indicated horse- 
power. In other words, the output in the past ten 
years has been more than double that of the preced- 
ing decade, alike in tonnage and in indicated horse- 
power. 

The work done has embraced practically every 
type of merchant ship, from the high-speed liner 
to the utilitarian tramp steamer. It is not possible, 
however, to enter into details regarding all of this 
work. The more important lines which have had 
large additions to their fleets from the works are the 
Royal Mail Steam Packet Company’s line, the Allan 
Line, the Peninsular and Oriental Line, Alfred 
| Holt and Co.’s Blue Funnel Line, the Lamport and 
| Holt Line, the Ellerman Lines, the British India 
‘Company, the Harrison Line, the Tyser Line, and 
|the Cunard Line. Perhaps the most notable 
| steamer built was the Allan Line turbine-steamer 
Victorian—the first Atlantic liner to be fitted with 
the Parsons turbine, a fact which in itself shows 
the progressive character of the management. The 
Victorian is a vessel 520 ft. long +; °O ft. beam 
| by 41.2 ft. deep, and at 29 ft. 6 in. displaces 
| 13,000 tons. The turbines were mado by Messrs. 
Workman, Clark and Co., and were considerably 
larger than any previously constructed either for 
the Royal or merchant service. The high-pressure 
turbine, for instance, has a diameter at the high- 
pressure end of 68} in., and at the low-pressure 
end of 74 in., while the low-pressure turbine is 
stepped in diameter from 95} in. to 107 in. One high- 
pressure turbine drives the centre shaft, and there 
are two low-pressure turbines driving wing-shafts ; 
these latter have also an astern turbine incorporated 
in the same casings. The speed of revolution was 
reduced, being 290 per minute at 19 knots, a fact 
which is conducive to increased propeller efficiency. 
The weight of the machinery was 400 tons less 
than that for triple-expansion engines of the same 
power, while the coal consumption on service speed 
is 1.4 lb. per equivalent indicated horse-power 
per hour. The Victorian, with her sister ship, 
the Virginian, built on the Clyde, have continued 
to give full satisfaction since they were completed 
in 1905. 

Another typical ship, illustrative of the work of 
the company, is the Araguaya, built for the Royal 
Mail Steam Packet Company. The length in this 
case is 535 ft.; the beam, 61 ft. 3 in.; and the 
depth, 43 ft. In her there were fitted two sets 
of quadruple-expansion engines, having cylinders 
27 in., 38 in., 54 in., and 76} in. in diameter 
respectively, with a stroke of 4ft. 6in. Onservice 
the ship maintains under economical conditions a 
speed of 15 knots ; but as on the trial the rate was 
16} knots, the vessel has a considerable reserve of 
power, to ensure that after a period of severe 
weather she may make up time, and thus ensure 
the keeping of the schedule time —a strong feature 
| now in all well-managed lines. It is indicative of 
|the extent of the wood-working and decorative 
\department that this vessel was fitted to carry 
| 268 first-class, 125 second-class, and 889 third-class 
| passengers. 

Note should also be made of the two Orient 
liners Otranto and Orvieto. There were five vessels 
| built simultaneously for the Orient line, but 
‘notable departures were made in the design of 
| the Belfast ships, as was described in ENGINEERING 
at the time.* The Otranto and Orvieto are alike. 
| Each is 552 ft. long over all and 63 ft. 6 in. extreme 
| breadth, 42 ft. deep from shelter-deck, with a 
|gross tonnage of 12,124 and a mean service dis- 
| placement of 15,250 tons on a draught of 24 ft. 6 in. 
|Each is fitted with quadruple-expansion twin- 
engines and on trial attained a speed of 18.95 knots 
for 14,450 indicated horse-power, as compared with 
the anticipated speed of 18 knots with 14,000 indi- 
cated horse-power. The coal-consumption trial was 
at 17 knots, which was attained with the engines 
developing 9660 horse-power. The rate of coal 
consumption for all propulsive purposes was only 
1.15 lb. per indicated horse-power ; in other words, 
408 nautical miles were traversed with the shipat a 
displacement of 16,150 tons for only 119 tons of 
oa This fact in itself is illuminative of the 








* See ENGINEERING, vol, Ixxxviii., pages 580 and 582. 


j 


TT) 
economy achieved by the machinery designed by 
the Belfast firm. ‘ 

We might multiply the number of examples of 
modern ships by referring to the passenger vessels 
built for the new service between this — and 
South America for the Lamport and Holt Line, 
the Australian passenger ships of the Blue Funnel 
Line, or to the — cargo ships of the Alfred 
Holt Line ; but it may suffice to say that if we take 
one of the recently completed ships, the Neleus, we 
find that she has a length of 441 ft., a beam of 
52 ft. 6 in., and takes a cargo of 8630 tons dead- 
weight, maintaining a speed of 13$ knots in ser- 
vice with a coal consumption of 19} tons per 100 
miles traversed. Reference should also be made 
to the large refrigerated meat-carrying ships built. 
One of the latest, the Muritai, completed last year 
for the Tyser Line, has a capacity of 292,000 
cub.. ft. in refrigerated rooms for carrying meat 
from South America to this country. 


Tue Norra Yarp. 


The yard on the north side of the River Lagan, 
the one in which shipbuilding was first commenced 
by the firm, has seven shipbuilding berths, as 
shown on the plan of the yard, Fig. 1, on page 74, 
and in Fig. 2, on Plate XIII. Two of these berths 
were built in 1910, when 124 acres were added to 
the area of the works, in order to arrange for berths 
to take ships of 1000 ft. in length. At present, 
however, the largest ship building is 560 ft. long 
by 56 ft. beam, for the Alfred Holt Line, the 
tonnage being 14,200 tons gross register. On the 
new site there has been constructed a new 
machine-shop, devoted principally to the working 
of frames and beams, and the removal of machine 
tools from the other buildings adjacent to the older 
berths has rendered available space there for the 
rearrangement of and addition to the tools for the 
working of plates. At the same time there is 
increased area for the storage of timber, and for 
the fitting together and riveting of the units of 
the ships, especially frames of the double-bottom 
and tank tops. Indeed, the firm at present are 
fortunate in the great area available for this 
— and as a consequence a larger amount of 
work is done on the units of a ship before they 
are sent to the berth than is usual. 

The plan of the North yard (Fig. 1, on page 74) 
shows the disposition of the various workshops. It 
will be seen that the platers’ shed, which covers an 
area of 65,780 sq. ft., is contiguous to the berths 
1 to 4, and ‘thane is throughout the yard an 
extensive system of standard - gauge railway 
track, on which run ten locomotive cranes of 3 tons 
capacity, and one of special type capable of lifting 
5 tons at an outreach of 35 ft., used principally for 
the stowing of plates and angles in the extensive 
racks provided in the works, Thus the distribution 
of the work from both the platers’ shed and the 
new frame and beam shop is a matter of vonsider- 
able facility. The smithy is arranged under the 
same roof as the platers’ shed. The joiners’ shop 
is contiguous to the fitting-out basin known as the 
Milewater Wharf, near which also is located the 
spar-shed, the fitters’ shop, and other miscellaneous 
departments, as well as the general stores. 

Electricity is extensively used for motors and 
lighting. The generating station is situated along- 
side the Milewater Wharf, as shown in plan, Fig. 1. 
There are two generating sets. There is a triple- 
expansion Bellis and Morcom engine, to each end of 
which is directly coupled a continuous-current gener- 
ator of 300 kw. capacity. This engine exhausts toa 
Brush Parsons low-pressure turbine which drives a 
generator of 600 kw. capacity. A third engine, for 
night duty, is by Messrs. Victor Coates and Co , Bel- 
fast, and drives a generator of 150 kw. capacity. Com- 
pressed airisused throughoutthe works, and thereare 
three compressor sets in the power-station producing 
air of 100 lb. pressure. These are driven by electric 
motors. One set, that originally fitted, is of 900 ft. 
cubic capacity, and the other two are of 1000 ft. 
cubic capacity. The compressors, which are of the 
two-stage type with three cylinders, are by Messrs. 
Alley and Maclellan, Limited, Glasgow, and are 
direct coupled to electric motors. The hydraulic 
power installation is of interest by reason of the 
somewhat unusual arrangement of the accumu- 
lators. The pumps are electrically-driven, and 
there are three sets with plungers 2} in., 34 in., 
and 4 in. in diameter respectively. These are 
driven through belting and work at a pressure 
of 1350 lb. Two-and-a-half years ago, when 





trouble was experienced owing to occasional ex- 
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haustion momentarily of the power-water in the 
accumulators, due to several of the heavy hydraulic 
machines taking pressure water simultaneously, 
consideration was given to the problem to ensure 
a more constant high pressure, and it was decided 
to arrange that the accumulators should work at 
different pressures. There are three accumulators 
in the works, located at different points, but all con- 
nected to the same hydraulic mains. One works at 
a pressure of 1250 lb., another at 1150 lb., and 
a third at 1000 lb. per sq. in. The pumps send 
up the low-pressure accumulator first, the inter- 
mediate - pressure accumulator second, and the 
high - pressure accumulator last; and when 
there is a big demand on the power water the 
higher - pressure accumulator is first affected, 
but the intermediate and low-pressure accumu- 


lators still maintain their pressure until the! 





swung by cranes from one tool to another until 
the finished plates leave the shed on travelling 
bogies along rails to their position at the various 


ships. 

The largest plates hitherto dealt with have been 
34 ft. 8in. long by 6 ft. 6 in. wide and 1} in. in 
thickness, but the tools are capable of dealing with 
still larger plates. Of the three platers’ sheds, 
the principal one (Fig. 4, on Plate XIV.) adjoins 
berths 3 and 4. The plate furnaces are 56 ft. 
long and 7 ft. 6in. wide, and have six fire-boxes 
with double flues. These are coal-fired. The firm 
tried producer-gas in one of the furnaces, but 


0s from one machine to the other without being 
andled by manual labour. 

The new frame and beam shed, as shown in 
Fig. 5, on Plate XIV., is in two bays, one of which 
is 564 ft. in length and the other 380 ft. in length, 
the n, of Belfast-roof construction in both 
cases, being 80 ft. At the further end of this bay 
there are two double-ended frame reverberatory 
furnaces, 80 ft. long by 7 ft. 6 in. broad, having six 
fire-boxes with double flues, and a view of these and 
the beam-bending slabs is given in Fig. 18, on 
page 75. Thus the bottom and side frames of two 
vessels can proceed simultaneously. The slabs at 





departed from the practice, because the heat was 
not only irregular in temperature, but ‘‘harder,” 
and the working cost was greater, everything con- 
sidered, so that coal was reverted to. The slabs 
on which the plates are worked to the required 





each end of the furnaces are 61 ft. by 38 ft. 
The largest angles hitherto worked are 6 in. 
by 6 in. by 3§ in. thick, and the largest 
channels 12 in. In front of each of the ends 
of the furnace is a Davis and Primrose bevel- 
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high-pressure accumulator is exhausted. By this 
time the demand on the hydraulic mains is ordi- 
narily reduced, or the low-pressure accumu- 
lators have come into action. Asa rule it is found 
that before the low-pressure accumulator is called 
upon to serve the mains the immediate demand is 
satisfied, and the high-pressure accumulator —— 
to rise. This triple-loading principle has worked 
very satisfactorily, and prevents sudden demands 
on the pumps, so that there is lessened wear on 
the working parts, and conseuently a considerable 
reduction in the repairs bill. Apart from this, 
however, there is considerable increase in the 
efficiency of the plant, and it is probable that the 
great additions made in hydraulic machine-tools 
would otherwise have requi a considerable 
increase in the hydraulic pumping station. 

The various sections of iron-workers are in large 
separate sheds, the shell and deck-platers’ work is 
done in one shed, lighter plating work, such as 
bulkheads, casings, and deck-houses, in another, 
and all framing, and angle-iron smith-work 
in a third shed, that recently erected. Each shed 
is equipped with machinery so as to be entirely 
self-contained. In the main plating-shed the 
machines are so arranged that material can be 










































form are 25 ft. long by 19 ft. wide. The bend- 
ing rolls are fit with two 15-horse-power 
series-wound motors, one at each end, with 
tramway controller for lowering and lifting the 
rolls, through belting, while the rolls are run by a 
100-horse-power motor. There is a complete instal- 
lation of punching and shearing-machines, capable 
of punching 1}-in. holes through 1}-in. plates, the 
shears taking the same thickness of plates. The 
oe planers take in plates 35 ft. in length by 

ft. in width, the two sides being, of course, 
planed simultaneously. The other appliances are in 
accordance with the latest practice. A notable tool 
is a twin punching-machine for shell and deck- 
plating. There is a motor-driven punch, which 
makes a 6 in. hole through 1-in. plates. There isa 
Doxford roller-press for joggling plates up to 1} in. 
in thickness. There are also girder-type plate- 
bending rolls, capable of manipulating plates 35 ft. 
long by 13 in. thick, and two sets of four-roller plate 
mangles 8 ft. 6 in. wide, capable of straightening 
1}-in. plates. The view, Fig. 4, on Plate XIV., 
gives an idea of the construction of the platers’ 
shop and of the shearing and punching-machines, 
and also of the system of cranes, which lift 5 tons, 





and have sufficient radius to enab'e plates to be 





























PLAN OF NORTH YARD 
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ling-machine, mounted on rails and traversed 
by worm-gear along the front of the furnaces, so 
that one machine serves for two furnaces. The bars 
are withdrawn from the furnaces by an electric 
winch fitted at the end of the bending slabs furthest 
from the furnace, as seen in Fig. 18, so that one 
winch serves both furnace doors. The winches 
work through block and tackle. The firm were the 
first users of hydraulic frame-bending machines, 
the machine being the invention of Mr. Wm. Camp- 
bell, who was shipyard er from the start of 
the firm until he retired five years ago. The 
machines seen on the slabs in Fig. 18 are of 7 tons 
power and work with water of 1250 lb. pressure, 
the cylinder being fitted with a piston-valve. The 
ram is 16 in. in diameter, and has a stroke of 9 in. 
It is supported on a pedestal which is secured to 
the slab by a clamp fitting into the holes in the 
bending-blocks. Contiguous to the bending-slabs 
are the scrieve-boards, which have an area the one 
of 72 ft. by 80 ft. and the other 80 ft. by 80 ft. 
The view Fig. 5, on Plate XIV., shows the scrieve- 
boards and the beam-working machinery beyond. In 
the frame and beam shed there are four-sided punch 
and shearing-machines, specially arranged to punch 
1}-in. holes at two ends, 6-in. limber holes at a 
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third side, and to shear at the fourth side; the largest 
size of Lambie type of hydraulic combined manhole 
punch and joggling-machine, capable of joggling 
12-in. channels and bulb-angles, besides hydraulic 
channel-cutting machines, hydraulic beam-bender 
and two large angle-cutting machines of Pels’ type, 
which has been already illustrated in ENGINEBRING. 

A feature of the hydraulic machines in the yard 
is the adoption of Messrs. Hugh Smith and Co.’s 
system of power-water economiser, notably in the 
joggling-machines, the cutters for 12-in. channels 
and the beam-benders. In this system, which will 
be described later in connection with boiler con- 
struction, the water delivered to the cylinder until 
it is quite full is from the return tank, the power 
water being admitted, only when it is quite full, by 





riveters, as shown in the plan. This system of 
working has been found very effective in econo- 
mising the amount of work required to be done on 
the berths, the time during which a hull occupies a 
berth being shortened, in itself an important gain. 
The joiners’ shop, which is illustrated in Fig. 6, 
on Plate X V., is arranged alongside the Milewater 
Wharf, and is a two-storey building, each floor having 
an area of 21,600sq. ft. The lower floor is arranged 
for machine-tools, which are driven from overhead 
shafting actuated by an electric motor. There is a 
complete variety of wood-working tools. On the 
upper floor, the plan of which is given with Fig. 1, 
on page 74, there are 108 benches. In view of the 
extensive passenger accommodation in the ships 





built by the firm, it is not surprising to know 
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lathe with a 3-ft. chuck. In this connection it 
may be noted that the firm use oxy-acetylene plant 
for cutting side-lights, doors, and channels in the 
ships where required. 

The firm produce their own rigging, and, as 
shown in the plan, there is a spar-shed con- 
veniently situated to the fitting-out berth. 

As we have already indicated, there are seven 
shipbuilding berths, and these are so disposed that 
two of them may accommodate any ship of the 
maximum length probable for many years. With 
one exception these berths take ships ranging in 
length from 500 ft. upwards. The material is con- 
veyed to any part of the ship on each side by 3-ton 
cranes on standard-gauge railway track. On each 





side of each berth there are arranged electric 











Fie. 18. Beam Furnaces aNnp Bewnprne Stas in Nortu 


an automatic valve controlled through a piston- 
valve by the water in the cylinder. Thus when the 
actual work of joggling or shearing or bending com- 
mences power water is admitted. It is claimed 
that this system saves about 60 per cent. of the 
hydraulic power water. because the high-pressure 
water is not used until it is actually required. 

The frames and beams when formed to the de- 
sired curvature are taken out to the frame skids 
shown in the plan, Fig. 1. It has long been the 
practice of the firm to rivet by hydraulic power the 
double bottom, the tank tops, the shear strakes and 
other special parts of the hull. As we have already 
indicated, the available area enables the firm to do 
much of this riveting work on skids before the 
removal of the parts to the shipbuilding berth. 
The frames and reverses are riveted while they 
are supported on the skids formed of timber 
blocks carrying rails, lubricated to enable the units 
to be easily moved under the riveting machines. The 
rivet furnaces are, as a rule, fired by Lucigen oil. 
There are six cranes, on which hydraulic rams are 





carried on horizontal jibs to support hydraulic jaw 


that their store of timber in sheds arranged where 
convenient throughout the works is valued at 
100, 0001. 

The smithy forms part of the building in which 
the heavy platers’ machine-tools are situated, 
although divided from it by partitions. There are 
here one 124-cwt., two 10-cwt., one 7-cwt., two 
5-cwt., and one 2}-cwt. steam-hammers, along with 
a Massey hammer principally used for drawing out 
packing-pieces for the shell-plating. There are 
thirty-eight fires, employed on a great variety of 
work. 

Much of this smiths’ work is passed to the 
mechanics’ shop, where all the ship-work is 
machined, including valves, lifting-gear for sky- 
lights, cargo-blocks, and steering-gear, while at the 
same time extensive repair work is undertaken, and 
the flat keel-plates of ships are planed. Amongst 
the more notable tools is a vertical drilling-machine 
to bore holes 2 in. in diameter, with a radius of 
6 ft.; a combination turret and centre lathe, to 
admit 3}-in. hars ; an ‘‘ Acme” machine, capable of 





screwing up to 3} in.; and a sliding and surfacing 
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derrick-cranes of 4 tons lifting power, controlled 
from the bottom, so that the fitters can themselves 
work the cranes. The derricks are 150 ft. high, and 
the jibs have an outreach of 50 ft. On the new 
berths, however, there are now being constructed 
three travelling cantilever cranes, of 8 tons lifting 
power, by Sir William Arrol and Co., Limited, 
Glasgow, and as these constitute an interesting 
development in the equipment of shipbuilding 
berths, drawings of the crane are reproduced in 
Figs. 19 to 25, on page 76, and a perspective view of 
the first of the cranes installed is given on page 77 
(Fig. 26), Each crane is proportioned through- 
out to lift a maximum working load of 8 tons at 
a radius of 40 ft., or 4 tons at a radius of 80 ft. 
The stability test with the load at 80 ft. radius was 
with 6 tons, and with the load at 40 ft. radius 12 
tons. The minimum radius is 15 ft. The height 
from rail-level to the highest position of the hook 
is 120 ft. The gauge of rails is 22 ft. The motions 
of hoisting, slewing, traversing, and travelling are 
operated by independent motors, with continuous 
current of 230 voltage. 
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The speeds of working are :— 
Hoisting ... is 4 tons at 130 ft. per min. 
a a Sud an - 
Traversing yd ee 75 <4 
Travelling ee ae 80 to 100 ft. per 
Slewing ... 


min. 
1 revolution per min., fully 
loaded with 8 tons, 


cantilever by large gusset-plates. The cantilever | tions of machine-cut steel spur-gearing. The cast- 
is of the over-trussed type, the lower boom being | iron drum is turned and grooved in the lathe, and 
built up of rolled steel channels and angles to form | is of a sufficient size to take all the necessary rope 


| the track for the trolley. The crane travels upon 
| eight double-flanged cast-steel wheels turned truly ; 
| to equal diameters, and bushed with gun-metal, and adjustable gun-metal bearings. Clutch-gear is fitted 


j- on 
gear 


e single lap. The shaft carrying the hoisting- 
is carried on two cast-iron cheeks, having 


mounted upon fixed axles. The four running wheels to obtain the two speeds. The armature shaft of 
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PLAN OF ROLLER PATH AND SLEWING GEAR 
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PLAN SHOWING TRAVELLING GEAR AND PLATFORM 


Fig. 21. PLAN OF BOTTOM 800M OF CANTILEVER 
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SECTION SHOWING TROLLEY 
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Fics. 1 to 25. 8-Ton Travetiine Cranes on Buripinc Bertus 1x Norto Yarv; Sik Wittiam Arron anv Co., Limitep, Giascow. 


The tower, as will be seen from the drawings 
reproduced, is square in section, and built up of 
rolled steel angles and plates. A roller- th is 
arranged at the top of the tower to take the hori- 
zontal thrust of the cantilever. A portal opening 
is arranged at the foot of the tower, and imme- 
diately above the portal the pivot bearing for the 
bottom of the mast is carried upon strong girders 
secured to the sides of the tower. The mast is 
ectangular in section, and is connected to the 





are driven by a motor through suitable reductions 
of steel spur and bevel-gearing. The motor is 
situated at the base of the tower, and transmits its 
power to each of the wheels by means of vertical 
and horizontal shafts carried in gun-metal bushed 

rings. 
The load is carried upon four parts of extra 
flexible best plough steel-wire rope, winding two 
on to a cast-iron drum, revolved by the 


Getstiagaieter through the medium of two reduc-! 





the hoisting-motor is provided with an electric 
brake, operated through the medium of a solenoid 
magnet, connected in such a manner that the brake 
is released directly the motor is started, and applied 
directly the current is cut off or fails from any 
cause ; this brake is powerful enough to sustain 
the full load. 

The revolving part of the crane is carried upon a 
latticed steel mast provided with a footstep ball- 
bearing. The horizontal thrust of the cantilever is 
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taken by a steel ring bored out and securely fixed 
to the top of the tower. The pressure is trans- 
mitted through four cast-steel rollers fixed to the 
mast. The steel ring is provided with teeth on the 
outside, into which gears a steel pinion keyed on to 
the lower end of a vertical shaft driven by a motor 
through the medium of worm gear and slow reduc- 
tion. The worm and worm-wheel are accurately 
machine-cut, and enclosed in an oil-bath. A foot- 
brake is provided for the slewing gear. It prevents 
shocks due to sudden starting or stopping of the 
slewing motion ; a special friction clutch is embodied 
in the gearing. 





launching weight of the heaviest ship so far set 
afloat has been 8050 tons, and the firm, asa rule, 
use in such case ways 3 ft. 9in. in width. The 
angle at which the berths are arranged gives 
adequate launching ground in the River Lagan. 
Recently the firm have had constructed a special 
launching gear, practically on the same principle as 
the older gear which they have used successfully 
for so long. This appliance has been constructed 
by Sir William ie and Co., Limited, and in 
view of the interest taken in such equipments, 
drawings are reproduced in Figs. 27 to 29, 
on page 78. The gear is of the type in which 
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Fic. 26. 8-Ton Travetiine Cranes on Burmoinc Bertus 1x Nortn Yarp ; ConsTRUCTED 
By Srr Witi1aM ARROL anv Co., Limitep, GLascow, 


The trolley runs between two rolled-steel chan- 
nels forming the bottom boom of the cantilever, 
and consists of a steel-plate frame mounted upon 
four cast-steel wheels. The trolley is reversed in 
and out along the cantilever by means of ropes 
attached to each side of the trolley, and winding 


and unwinding on a cast-iron drum, which is rotated | slide down the ways. 








a heavy tumbler-pawl, held in check by an 
hydraulic piston, is fixed in each of the ways and 
is used to hold the vessel in check ready for the 
launch. At the required instant the pressure 
behind the hydraulic piston is relieved and the 


tumbler-pawl falls over, leaving the vessel free to 


A heavy steel casting, well 


by means of a motor through the medium of two | ribbed and stiffened by diaphragms, is fitted into 
reductions of machine-cut spur-gear. The driver's | each of the ways. This casting is machined flat 
cabin is attached to the front of the mast, and/on its top surface, and has an opening with heavy 
contains the controller’s resistance and switch- | bosses for the tumbler-pawl and its fulcrum-pin. 
board. Hand-rails and ladders are provided, 
giving access to all parts of the crane. 

Reference may here be made to the mechanism 
adopted in the launching of large ships. The! 








massive proportions and bored out for the fulcrum- 
om and having a checked tail-piece for a safety- 

to be inserted until near launching time. The 
two cylinders on each of the ways are coupled 
together by hydraulic steel piping to equalise the load 
on the rams (Fig. 28), and the pipe is extended to a 
gun-metal stop-cock and flange, suitable for con- 
necting up to the high-pressure hydraulic main or a 
hand-pump, which can be used to tighten up and 
put an initial strain on the tumbler-pawls against 
the cradle, to the front of which a steel shoe is 
attached. A special hydraulic pressure-gauge is 
attached to the cylinders with a graduated dial 
registering the pressure in pounds per square inch, 
and also the total pressure in tons exerted by the 
vessel on the pawls at any time before the launch. 
A maximum hand, registering the maximum pres- 
sure reached before the launch, is also provided. 
The set of launching gear illustrated in our drawing 
is designed for a holding power of 750 tons pressure 
on the two pawls, and the hydraulic cylinders were 
tested to double the corresponding hydraulic work- 
ing pressure. 

The ships built at the North yard are, for the 
most part, completed at the Milewater Wharf, 
where thére is a 5-ton steam-crane with a radius of 
50 ft., the jib having an 80-ft. lift. Where heavier 
loads have to be put on board, the ship is removed 
to the wharf contiguous to the engine works, where 
there is a 100-ton crane, At the present time there 
is being constructed by the Belfast Harbour Com- 
missioners a dolphin between Nos. 5 and 6 berths, 
as shown in the plan, Fig. 1, and here vessels up 
to 1000 ft. long can be accommodated, while along- 
side the eastern boundary, and therefore adjacent 
to the extension works, berthage can, if necessary, 
be constructed. 


Tse Sourn Yarp. 

The South yard, situated opposite the North 
yard, was acquired by the firm in 1894, and largely 
rearranged. A plan of it is given on page 79 
(Fig. 30), and a general perspective view on 
Plate XIII (Fig. 3). This yard was originally built 
on land reclaimed from the sea, and there was special 
advantage in adapting the typical Belfast type of 
building because of its lightness. It is contiguous 
to the Alexandra Graving Dock and Alexandra 
Wharf, and at the Alexandra Jetty and Victoria 
Wharf there are further provision for the fitting 
out of ships after they have been launched. In 
the South yard there are five berths. These 
take ships ranging in length from 523 ft. to 
417 ft., and in beam from 61 ft. to 53 ft. 
Although extensions have not been possible to the 
yard, important improvements have been made, 
and from the beginning the works have been self- 
contained and separate in organisation, the ships 
built in the establishment being completed within 
the works. There is advantage in this, as there is 
in some degree competition between the two 
yards ; costs are kept separately, and as the system 
in both establishments is the same, the manage- 
ment is able to determine which of the two yards 
produces ships under the most economical condi- 
tions. The friendly rivalry resulting ensures a 
high degree of economy. 

The ground was made up of dredgings from the 
river at an early stage in the development of the 
harbour, and consequently very heavy piling had 
to be done, not only in the berths, but for the 
columns of the roofs and bed-plates of the large 
machine-tools. Good foundations were found gene- 
rally at a depth from the surface of about 40 ft., 
and the piles were driven in lengths and scarphed 
at the junctions. In recent years additions have 
been made to the height of the buildings. The 
joiners’ shop was raised complete three years ago. 
It was desired to increase the height of the lower 
floor in order that larger machine-tools might be 
accommodated. The bolts securing the scarphed 
junction of piles were removed, and new scarphed 
pieces made to increase the height of the piles by 
3 ft. Screw-jacks, bearing against the joists, were 
then used to lift the whole of the building simul- 
taneously to the extent of 3 ft. The new scarphed 
pieces were put in and bolted up between the old 
scarphing joints, and thescrew-jacks removed. The 
operation was completely successful. 

This joinery shop, which is to the west of 





| The hydraulic cylinder is attached to the underside | 
of this casting, and is provided with a gun-metal | 
liner. bored out to receive the ram and piston. The/| shipyard machinery being distributed from the 
holding paw! or tumbler is a solid steel forging of | power-station in the engine works. The building 


the main entrance, is arranged with the machine- 
tools on the — floor. These are electrically 
driven through line shafting, the current for the 
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is steam-heated, and there are separate hot tables 
for the gluing up of the separate parts. In this 
department, as well as in the joiners’ shop in the 
North yard, extensive work is now done in con- 
nection with the lining of the cold-storage holds in 
ships with refrigerating plant. The insulating 
material used is charcoal, cork, or silicate of cotton, 
and the walls are, as a rule, from 4 in. to 6 in. 
thick, except those adjoining the hoiler-room bulk- 
heads, where the thickness is 10 in. Galvanised 
sheet steel is screwed on to the woodwork over the 
insulating material ; the wood used is spruce, teak, 
or pine, according to the temperature of the climate 
in which the ships are to trade. 

The next shop, to the left of the main road to 
the shipbuilding berths, is the blacksmiths’ shop, 
where there are three 12-cwt. and one 10-cwt. 
steam-hammers and 29 fires. A large amount of 
stamping is done, dies being fitted to the anvil for 
the pur To the rear of the blacksmiths’ shop, 
as will be seen in the plan, Fig. 32, there is a fitting 
shop, where the fittings for ships, notably for water- 
tight doors, are machined. 

The platers’ shed is the next building. It is 
220 ft. long and 160 ft. wide, and here the heaviest 





cluding benders, cutters, and punching and shearing- 
machines, and along the Queen’s-road boundary 
there is an angle smithy where frames are con- 
structed. The equipment is devised to take 
channels of 18 in. by 3in., and there are three 
punching and shearing-machines, one of them with 
four sides, one with three, and one with two, a 
manhole-punching and joggling-machine, and angle- 
cutter and joggler. In this yard also skids, com- 
manded by overhead cranes, are used for riveting 
the frames and tank tops before being conveyed to 
the berths. 

The sawmill, which is immediately to the right 
of the main entrance, is one of the most interesting 
de ents in the works. The main building is 
240 ft. long and 68 ft. span. There are two vertical 
frame saws (well shown in the view, Fig. 7, on 
Plate XV.) to take timbers 36 in. square. These 
run at 160 revolutions per minute ; and a third, to 
take logs 21 in. square, runs at 180 revolutions per 
minute. A planing and moulding-machine, working 
at 3000 revolutions, planes 12-in. by 6-in. timbers 
at the rate of 20 ft. per minute, while lighter work 
can be done at a speed up to 65 ft. per minute. A 
second machine of the same type, working at 2800 











work, while to the rear of them is the power- 
station for the engine works and the South yard. 
Alongside these is the pattern-shop, next the 
smiths’ shop, while to the right are the engine- 
shops and allied departments, all accommodated 
in five bays. The buildings are typical Belfast 
structures, the boiler- shop being entirely of 
Ritchie-Harts timber principals, with corrugated- 
iron walls. In the case of the two principal bays 
the height to the top of the roof is 63 ft., and 
to the crane-track 44 ft.; while the engine-shops 
are of corrugated iron, with curved roofs on steel 
principals, with a height to the crane-track of 
45 ft., and to the top of the roof 78 ft.9in. The 
detail drawings reproduced on page 81 (Figs. 33 
to 35) show the design of roof principals adopted 
in the five bays forming the engine-shops. These, it 
will be seen, are of light construction and, while of 
iron, are uniform with the boiler-shops, so that the 
elevation to Queen’s-road is symmetrical. Fig. 35 
is a plan of the five bays to a reduced scale, and 
shows the system of columns and the capacity of 
the cranes in the several bays. The arrangement of 
the buildings confers the advantage that each of the 
main bays has doorways into Queen’s-road, which 
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Fies. 27 to 29. Hypravurtic Launcutine Gear. 
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gany mouldings 2} in. by 
lin. ata speed of 15 ft. per 
minute, or pine mouldings 
2 in. by 3 in. at 35 ft. per 
minute. A third planing 
and moulding - machine, 
working at 3000 revolu- 
tions per minute, planes 
timbers of 10 in. by 3 in. 
There are also two cir- 











lates worked are 30 ft. by 7 ft. by ?in. thick. 
wo views are given of this shop on Plate XVI., 
and these give a general idea of the equipment. The 
furnaces are 21 ft. long by 9 ft. wide, and the blocks 
for bending the plates where required are 14 ft. 
by 14 ft. 1t is scarcely necessary to refer in detail 
to the various machines fitted, as we have already 
given the dimensions of the plates which can be 
dealt with. The cranes which are shown on the 
two views have a capacity of 3 tons, and are 
of the hydraulic lift type, the ram, as a rule, 
supporting a saddle for the carriage of the plate 
at both ends, while the traveller, with the ram, 
runs on a jib of sufficient radius to enable the plate 
to be from one machine to another. 
The hydraulic machines in this yard are driven 
from a separate hydraulic power-station, which 
has three sets of pumps working at 1150 Ib. 
pressure per sq. in., In association with two 
accumulators loaded to 70 tons. It may be 
added that at the present moment a part of the 
roof of the platers’ shed is being raised to the extent 
of 3 ft., and it is not improbable that the work will 
be in progress at the time of the visit of the Insti- 
tution of Mechanical Engineers. The procedure, 
however, differs from that adopted in connection 
with the joiners’ shop. There are three bays in 
the platers’ shed, and it is proposed to lift the roof 
by jacks carried on timber blocks and abutting on 
the main roof girders, but instead of putting in new 
scarphing pieces on the piles, lattice-girders will be 
fitted in the longitudinal line, and on these the old 
timber girders will be placed, new principals being 
fitted wherever n . 
At the head of the building berths there are in 
the open several machines for working beams, in- 





cular saws. These several 
machines are driven from 
two line-shafts, one of 
which is actuated by an 
80-horse-power motor running at 500 revolutions, 
and taking 200 amperes at 230 volts, while the 
other is driven by a 50 horse-power, working at 
715 revolutions, taking 180 amperes at the same 
voltage. There is an overhead traveller in the 
sawmill, Adjoining the sawmill is a drying kiln, 
worked on the hot-air principle. The sawmills 
supply the large timber yards on a separate piece 
of ground, which is the dépét for the firm’s entire 
wood department. 

The firm also have separate works adjacent to 
the Alexandra dry docks, and a 100-ton crane in 
the harbour for undertaking repairs. It is in these 
works that masts, s , and ventilators are made 
for all vessels built, these being conveniently 
placed on board whilst the vessel is under the 
crane receiving her machinery. 


ENGINEERING Works. 


The engineering works of the company are 
situated in Queen’s-road, opposite to the South 
yard. As in the case of the shipbuilding works, 
there have been considerable extensions in recent 
years. The works had originally been laid out so 
that the various workshops could be extended in 
an easterly direction without any further interfer- 
ence with the general convenience of the plan from 
the standpoint of economic handling of heavy loads 
and the sequence of operations. The plan of the 
works is reproduced in Fig. 32, on page 80, along 
with the Queen’s-road elevation of the shops. The 
boiler-making department, consisting of six bays, 
is situated on the left side of the main entrance, 
where are located the administration offices, draw- 
ing-office, and other departments associated with 
the administration and the inspection and other 





greatly facilitates the removal of boilers and 
machinery to the fitting-out wharves. 

The engineering department is under separate 
organisation, and therefore the offices are extensive, 
there being a separate drawing-office of 56,300 
sq. ft., well lighted from the roof, while the chief 
draughtsman has a separate office adjoining, with 
the estimating-office contiguous to it. A room is 
provided for the inspectors, while the time-office 
and tracing department are accommodated in sepa- 
rate rooms. 

The power-station, which is to the rear of the 
main offices, has a total capacity of 1500 kw. Steam 
is generated in two boilers of the marine cylindrical 
type ; one of them is 15 ft. 6 in. in diameter and 
10 ft. 6 in. long, and the other 14 ft. 6 in. in dia- 
meter, and 11 ft. long, each with three furnaces. 
The boilers work under natural draught. There 
are two electric generating sets, as shown in Fig. 10, 
on Plate XVII. One includes a triple-expansion 
engine running at 95 revolutions, and developing 
1000 indicated horse-power, coupled to a direct- 
current 600-kw. generator. The exhaust steam 
from this engine is passed to a Brush-Parsons 
turbine, working with an initial pressure of about 
20 lb. absolute, and having four stages for ex- 

nsion, the rotor being 14 ft. 6 in. long and of 

ft. 6 in. diameter. This turbine is coupled direct 
to a generator of 600 kw. ‘capacity when run at 
2000 revolutions per minute. The result is high 
economy in the production of power, as the Edwards 
air-pumps and Weir’s uniflux condenser ensure a 
vacuum of 28 in. with the barometer at 30 in. For 
night duty there is an auxiliary engine of the hori- 
zontal type, indicating 500 horse-power, working a 
generator of 300-kw. capacity, seen to the right 
of Fig. 10, on Plate XVII. Electricity is distributed 
by conductors of the armoured-cable type, carried 
overhead on timber columns. 

Electric motors are largely used in this depart- 
ment. They range in power from 75 horse-power 
down to 10 horse-power, excepting the motors 
driving air-compressors and hydraulic pumps in the 
power-station. The largest of the motors are used for 
driving the line-shafting in the engineering shop 
to operate wall-planers, slotting-machines, boring 
mills, &c. ; but independent motors are used in 
many cases, the largest being of 30 horse-power, 
driving a wall-planer at speeds varying from 315 
to 1050 revolutions, and controlled by Vickers 
reversing switch. Where line-shafting is used 
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bed of 25 ft. 6 in. The s allowed for the 
rotating of the crank is 12 ft. 8 in., the complete 
over-all length being 42 ft. Quadruple gear is fitted 
to this machine, the speed being 140 revolutions 

r minute. This machine is illustrated in Fig. 12, 
on Plate XVIII. For boring out small cylinders, 
crank-webs, bearings, &c., there is an 8-in. mill, the 
centres between columns being 9 ft. This tool is 
numbered 6 on the plan, and is illustrated in Fig. 13, 
on Plate XVIII. A general view of the smaller 
machine-shops (bays 4 and 5) is given in Fig. 14, 
on Plate X1X., along with a view of a turbine in 
the process of being bladed (Fig. 15), while on 





Fug 38. 
ELEVATION OF SHOPS. 


-s} 


About 12'6— 











length, that of No. 4 bay, of 62 ft. span by 140 ft., 
to enable funnel work to be undertaken here ins 
of in the main shops, and No. 5 bay, of 42 ft. 3 in. 
span by 40 ft., to accommodate additional flanging- 
machines, as shown on the plan. No. 1 bay, of 
30 ft. span, is taken up y by the marking-off 
tables, and the construction of uptakes and light 
work generally. No. 2 bay, of 50 ft. span, sérved 
by a 25-ton overhead traveller, is devoted to the 
making of combustion-chambers and the drilling 
and riveting of boiler-plates. The illustration, 
Fig. 17, on Plate XX., gives a view of this and of 
No. 3 bay, which latter has a 60-ft. span, and is 








As to the boiler-making machinery, mention may 


tead be made of the boiler-shell drilling-machine, No. 11 


on plan—a four-headed drill, having a bed 34 ft. 
long, and shown in the engraving, Fig. 17, on 
Plate XX. This machine takes in the largest 
boilers, and drills four strakes simultaneously, the 
motive power being a 35-horse-power electric 
machine. It corresponds generally to the tool 
illustrated by Fig. 71, on page 51 of last week’s issue. 

A notable tool is a double-column horizontal 
drilling, tapping, and staying-machine, by Messrs. 
Campbells and Hunter, Limited, illustrated by 
Fig. 36, on page 82, and numbered 12 on plan. 
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Plate XX. there is a general view of the turning- 
shop (Fig. 16). 

It is scarcely necessary to enter in detail into | 
the collection of small pneumatic tools provided | 
in the two longer bays. An interesting feature is | 
the extent to which saws are used for cutting out | 
the eccentric and crank-webs from the rough metal. | 
There are the usual shaping, planing, and other | 
tools. In this department all the repair work is 
done for the cranes and machine-tools in the works. 

The boiler-shop is well equipped, evidence of 
which is the fact that the heaviest boiler yet made 
was 20 ft. 6in. long by 16 ft. 3 in. in diameter, 
the weight finished being 100 tons. There are six 
bays, all of which were originally 260 ft. long, but 
five years ago the two main bays were increased in 


largely utilised for the assembly and riveting of 


| the boiler-shells ; it is therefore served by heavier 


cranes, one of 50 tons and one of 30 tons capacity. 
Bay No. 4, of 62 ft. span, is that lengthened from 
260 ft. to 400 ft. five years ago, and in this case the 
drilling, tapping, and staying of the boilers and the 
construction of combustion-chambers is undertaken, 
as well as funnel construction. The cranes here 
correspond with those in bay No. 3, being of 50 tons 
and 36 t tons lifting-power. The plates are marked 
off and flanging work done in No. 5 bay, which has 
a 42-ft. 3-in. span, the overhead traveller being of 
8 tons. In the last of the bays—No. 6—of 39 ft. 3 in. 
span, there is the smiths’ shop, where light angle- 
iron work isdone. The boiler-tool store is situated 
adjacent to this shop. 


Each column has an independent transverse hori- 
zontal motion on the bed, self-acting both ways, 
and controlled from the saddle. The machine 
drills and taps stay-holes 2 in. in diameter in the 
backs of marine boilers through both shell and 
combustion-chamber plates, and screws the stays 
in position. It also taps stay-tube holes up to 4 in. 
in diameter through both plates, and screws the tubes 
into position. The spindle on each column is 3} in. in 
diameter, and has a feed of 2 ft.6 in. The spindle is 
carried by a balanced saddle, having a raising and 
lowering motion upon the column, and an automatic 


swivelling motion for dealing with side or. The 
swivelling is controlled | e raising and lowering 
gear, so that the spin i itively to the 


centre of the boiler under operation in whatever 
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Fic. 36. Horizontat Driwiine, Taprinc, anp Staying Macuine; Messrs. CAMPBELLS AND Hunter, Limitep, LEeEps. 


position it may be. In connection with the side 
stays, the machine accommodates itself to different 
diameters of boilers through change-wheels. A 
clutch-releasing and reversing motion for tapping, 
and two spindles for drilling and tapping, are pro- 
vided. All motions are controlled from the saddle. 
The machine is capable of taking a boiler 18 ft. in 
diameter down to 9 ft. The total height from the 
floor is 90 ft. 7 in. The machine is driven by a 
15-horse-power motor at 700 revolutions per minute. 
Indeed, all of the machines we have mentioned are 
run at exceptionally high speeds, the revolutions of 
the spindles ranging up to 135 per inch of feed. 
The flanging-machine, n imbered 13 on plan, has 
been supplied by Messrs. Hugh Smith and Co., 
Possil Park, Glasgow. This machine is used for 
flanging combustion-chamber plates, one ram being 
used for holding down the work, and the other for 
flanging the plate. Man-holes and furnace-mouths 
are also done on this machine. Drawings of this 
tool are reproduced in Figs. 37 and 38, on page 83. 
The tool itself is of this firm’s well-known standard 
type, and the dimensions are clearly shown on the 
drawing. The automatic gear in connection with 
the filling of the cylinder with return water up to 
the point when power requires to be exerted for 
flanging is the interesting feature. The lever 
marked A controls the holding-down ram, that 
marked B the flanging ram, that marked C the side 





ram, that marked D the hydraulic crane above for 
raising or lowering the plate as desired. The return 
water pipe E is open to all main cylinders when the 
machine is not at work. The main cylinder F having 
been filled with return water, the ram is lowered by 
the two outside cylinders G and G,, and as soon as 
the ram cylinder F touches the work the high 
pressure in the side cylinders closes the automatic 
valve H, and high pressure is then admitted to the 
main cylinder F. 

Messrs. Hugh Smith and Sons also supplied the 
hydraulic riveting-machine, which is capable of 
riveting the end plates and side strakes of large 
double-ended boilers. There are several band 
sawing-machines, with which the edge is sawn off 
after being flanged. Several small screwing- 
machines are used for preparing the boiler-stays, 
and the tapping-machines range from 4 in. to 44 in. 
in diameter. The vertical bending-rolls take in 

lates 10 ft. 6in. wide, 25 ft. long, and 1 in. thick. 
here are, in addition, horizontal rolls for bending 
the funnel-plates. There is a fine bar-straightening 
machine for stay-bars. Pneumatic power is used 
for drilling, caulking, and tube-expanding. A 
notable tool also is a drilling-machine for forming 
elliptical manholes in the boilers. 
he plate furnaces are 18 ft. in length and 14 ft. 
in width, and are located in No.4 bay. In addition 
there is a furnace 21 ft. wide, supplied with blast 





from a steam-jet fur annealing the boiler fronts 
after they have been flanged. At different points 
throughout the works there are small fires for 
heating the plates, for bending and for combustion- 
chamber work. 

In the engineering works there are various 
miscellaneous shops, some of them with notable 
equipment. Recently there has been installed, by 
Messrs. Crow, Harvey and Co., of Glasgow, a 50- 
ton tensile-testing machine which is operated by 
hydraulic power, and is utilised for tests of parts of 
steel forgings, piston-valves, liners, and propeller- 
blade bosses, to determine whether they comply with 
the Board of Traderequirements. Thefirm have their 
own pattern shop; their foundry is situated in 
Glasgow. In the pattern shop, which is 180 ft. in 
length by 50 ft. span, there is a good collection of 
machines, including lathes, circular and band-saws, 
and planing-machines, all of them belt-driven from 
a line-shaft, which is rotated at 750 revolutions 
per minute by a 20-horse-power motor. The blacks 
smiths’ department is accommodated in a separate 
building, 180 ft. in length, with two spans, one of 
50 ft. and the other of 25 ft. 3 in. There are 
32 fires arranged as shown on the plan. These 
are of the open-hearth type, the blast being pro- 
vided by a Sturtevant blower. The steam- 
hammers range from 20 cwt. down to 5 cwt., and 
there is in addition a 15-cwt. air hammer. In this 
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Figs. 37 anp 38. Comsustion-CHAMBER FLaneinc Macuine; Messrs. Hue Smiru anp Co., Limirep, Possi, Park, Giascow. 


shop there are several machine tools, a punching 
and shearing-machine, a vertical drill, and a 
tenoning-machine, the last named used for turning 
down the spills of gratings where they enter the 
side bars. There is a grinding and polishing- 
machine for finishing the hand-rails of the engine- 
room platforms. These tools are situated at the 
western end of the shop, and are driven from 
shafting actuated by a 103-horse-power motor run- 
ning at 780 revolutions. 

Centrally situated between the engine and 
boiler-shops is a general store, 70 ft. in length 
by 39 ft. 6 in. in width; but there are at the 
end of the smithy separate stores for wrought- 
iron bars, used for making gratings, fire-clay and 
brick stores, and a separate room for cast steel 
and for tool-steel. The plumber’s shop is located 
at the eastern end of the site, and amongst other 
tools in it there is a 6-in. and 3-in. screwing- 
machine driven througha line-shaft by a 5-horse- 
power motor at 1100 revolutions. The same motor 
serves for driving the Sturtevant blower to provide 
the blast for the five fires included in the depart- 
ment. All of the mechanical appliances are served 
by a 2-ton jib-crane. 

It will be recognised from what we have written 
that there is much in the equipment of the works 
worthy of examination by the members of the 
Institution of Mechanical Engineers, and for the 
permission to reproduce the drawings and photo- 
graphs and to describe the works we thank the 
directors of the company. 





Tue Tyxe.—The number of vessels launched on the 
Tyne in June was six, of an estimated te burthen 
of 13,386 tons, The total number launched for the first 
half of thie year was forty-two, of an estimated aggregate 
burthen of 83,756 tons. The quantity of coal shipped 
from the Tyne in June was 1,778,469 tons, sho an 
increase of 198,088 tons as compared with June, 1911. 

rere was, however, a decrease of 1,713,794 tons in the 
shipments in the first half of this year. 





THE ROYAL SOCIETY. 
(Concluded from page 63.) 


electric sparks, did not bear fruit for more than a 


hundred years. 


The experiments to determine the density of the 


Tue first great memoir by Henry Cavendish, his | earth, made by Maskelyne in 1772 with the aid of 


‘* Experiments on Air,” communicated to the 
Society in 1784, caused a heated controversy, in 
which partisans fought with more bitterness than 
the chief investigators. It concerned the observa- 
tions that water was produced by the ‘‘ burning of 
dephlogisticated and of inflammable air” (oxygen 
and hydrogen), and Cavendish’s rival was James 
Watt. Both of them had probably recognised the 
composition of water several years before 1784; 
Cavendish certainly in 1781. Considering, however, 
that ‘‘inflammable air” had been known to Para- 
celsus (who died in 1541) and had been isolated by 
Cavendish in 1766; also that oxygen was simulta- 
neously discovered by Joseph Priestley (with whom 
Watt had been in correspondence) and by E. Scheele 
about 1774; that the crucial proof of the composition 
of water was given by Lavoisier, who decomposed 
it in 1789; and that Lavoisier—a gifted popular 
writer, a circumstance which much added to his 
fame—and others gave the death-blow to the phlo- 
giston theory by demonstrating that combustion 
meant combination with oxygen, we may be satisfied 
with acknowledging that all these men did signal 
service to science. One other British name should 
certainly not be forgotten in this connection—that 
of Joseph Black, of Edinburgh, who (following Jean 
Rey, Hooke, and others) had since 1766 experiment- 
ally combated the phlogiston theory. Neither Black, 
nor the foreigners mentioned above, belonged to the 
Royal Society. 

In the isolation of nitrogen Cavendish again 
shared honours, to a certain extent, with Priestley 
and Scheele, and also with T. Rutherford. He 
was alone in observing, in 1785, that air, deprived 
of all its oxygen and nitrogen, left a residue of 
0.6 per cent. by volume. This observation, as well 
as the discovery of the oxidation of nitrogen by 





the pendulum, and by Cavendish in 1789 with the 
aid of the torsion balance of Coulomb (already used 
by Joseph Mitchell, another Fellow), were under- 
taken on the instigation of the Royal Society, and 
proved more successful than the previous attempts 
made by the Paris Académie. 
With the deaths of Cavendish and Maskelyne we 
into the nineteenth century, and the wonder- 
ul advance of science that characterised it. The 
residents of the Royal Society after Sir Joseph 
eee were :—William Hyde Wollaston, colnet 
a medical man, but distinguished in all domains, 
who died in the year of his election, 1820; Sir 
Humphry Davy, President 1820 to 1827; Davies 
Gilbert, a scientific politician, elected 1827 ; 
Augustus, Duke of Sussex, sixth son of George III., 
elected 1838, who is said to have presided at all the 
meetings held during his eight years of office ; the 
Marquis of Northampton, 1838 to 1848, one of the 
first Presidents of the Geological Society ; the Karl 
of Rosse, the astronomer, 1848 to 1854; Lord 
Wrottesley, also an astronomer, 1854 to 1858 ; Sir 
Benjamin Brodie, physiologist and physician, 1858 
to 1861 ; General gir Edward Sabine, 1861 to 1871; 
Sir George Airey, astronomer, 1871 to 1873; Sir 
Joseph Hooker, botanist, 1873 to 1878 ; William 
Spottiswoode, mathematical physicist and Oriental 
scholar, 1878 to 1883; Thomas Henry Huxley, 
pew, 1883 to 1885; Sir George Gabriel 
tokes, mathematician, 1885 to 1890; William 
Thomson, Lord Kelvin, 1890 to 1895; Joseph, Lord 
Lister, surgeon, 1895 to 1900 ; Sir William Huggins, 
astronomer, 1900 to 1905; John William Strutt, 
Lord Rayleigh, 1905 to 1908 ; Sir Archibald Geikie, 
geologist, since 1908. 
Astronomers, we see, predominate in this list, as 
well as in the general honour list of the Society. 
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The only engineer and soldier President, Sabine, 
was also an astronomer ; chemistry has not been 
represented in the chair since Davy’s time, although 
chemists now form a strong contingent of the 
Society. The modern endeavours to regulate 
the number of members date from Sir William 
Grove’s resolution in 1847, that the Council should 
select not more than fifteen names from the list of 
candidates proposed each year. The Fellows on 
the rolls in 1853 numbered 761; by 1875 there 
were only 567 ; and by 1890, 517. Since then the 
number has been kept fairly constant at about 500, 
including the 50 foreign members whom the statutes 
allow. According to the ‘‘ Year-Book of 1912” 
there are now 471 Fellows and 45 foreign members 
—a total of 516. 

The election of Fellows is regulated by the 
Statutes of 1663, 1682, and by many others. The 
election could, in the old days, take place on any 
day after due proposal; but no candidate was to 
be proposed, elected, or admitted on St. Andrew’s 
Day, November 30, which is the day for the election 
of the Council. The actual mode of election is the 
following :—The names of all the candidates pro- 
posed are announced in the first meeting of the new 
year, and their certificates are suspended in alpha- 
betical order. Each candidate must be supported by 
six Fellows. In the first week of February the nomi- 
nation papers are printed in alphabetical order, 
and sent toall Fellows. From this list the Council 
selects not more than fifteen names, and these 
names are alone submitted to the ballot, on the 
first Thuisday in May, as a rule. The Princes of 
the Blood Royal form, as we mentioned already, 
the only privileged class, in so far as they may be 
proposed at any meeting and voted for in the 
following meeting. Of the British sovereigns, 
Charles II. is entered on the rolls as Founder. 
James II. is styled a Fellow, having been elected 
as James, Duke of York, in 1664. The William, 
Prince of Orange, who was elected a Fellow in 
1733, is, we believe, William 1V., Hereditary Stadt- 
holder of the Netherlands, of the Nassau-Dietz 
branch of the house of Orange. Neither King 
William IIT. nor Queen Mary Il. are mentioned in 
the register ; nor is Queen Anne. Since George I. 
all the sovereigns, including Queen Victoria, have 
been Patrons of the Royal Society. The only foreign 


ruling potentates we have noticed in the list of 

Fellows are: The Emperor Pedro II. of Brazil 

(elected 1871); King Frederick Augustus IL. of 

Saxony (1844) ; ry | Frederick William IV. of 
e 


Prussia (1842); and Leopold II., Grand Duke of 
Tuscany (1838). Up to 1902 Privy Councillors had 
the right of election, and formerly all princes and 
ambassadors belonged to the privileged class ; 
these privileges have been abolished. The Council 
are, however, entitled to present, once every two 
years, two persons fur election who have either 
rendered conspicuous service to science or whose 
election would be of signal benefit to the Society ; 
the Council must state under which of these two 
categories their candidate is to be elected. 

The admission fee was originally (in 1663) 40s. ; 
it was raised tu 5l. in 1732, when the composition 
fee was fixed at 20 guineas. The subscription was 
originally 1s. per week. About the middle of the 
eighteenth century, when the annual subscription 
still amounted to 52s., members had so badly fallen 
into arrears that a newly-elected Fellow was required 
to sign a printed form: of bond by which he bound 
himself to pay the ennual contribution under a 
penalty sum of 201. (in 1740, subsequently raised to 
501.), for which he and his heirs were liable. The 
admission fee is now 101 , and the annual subscription 
4l., unless assistance is granted from the fee-reduc- 
tion fund. Foreign members were declared exempt 
from fees in 1664. Originally no distinction appears 
to have been made between British subjects resid- 
ing abroad and foreigners; such a distinction was 
introduced in 1765. Fou: years previously it had 
been resolved to puta restriction on the number 
of foreign members, who had much increased ; 
only two foreign members were to be elected in a 

ear, and ‘‘their qualifications were to be well 

nown as well abroad as at home.” In 1889 the 
number of ‘foreign members who were neither 
natives nor inhabitants of his Majesty’s dominions ” 
was limited to 100, and in 1823 to 50; it remains at 
present at the last named figure. 

We may perhaps allude to the historically interest- 
ing Royat Society Club, though it stands apart from 
the Society. It was Sventiel in 1743—-perhaps it 
would be more correct merely to say it dates from 
that year—for the purpose of enabling members to 





dine together in a tavern after the afternoon meet- 
ings, at ls. 6d. a head. When Halley grew old, his 
thoughtful friends provided for a fish dinner, and 
it is amusing to read ‘‘that any nobleman or 
gentleman complimenting this company annually 
with venison (or a turtle, according to a later reso- 
lution) shall be deemed a member of the same 
(1750).” Up till 1710 Wednesday was the regular 
meeting-day of the Society ; occasionally meetings 
were held on Thursdays. Since 1710all the meetings 
have been arranged to take place on Thursdays, 
generally in the afternoon hours, but in some periods 
in the evening ; since 1880, 4.30 has been the hour. 
The conversazioni or soirées, now two annually, 
grew out of small beginnings, dating back about 
fifty years. 

The responsibility for the welfare of the Royal 
Society rests with the President (now Sir Archi- 
bald Geikie) and the Council, consisting of the 
Treasurer (Sir Alfred Bray Kempe), two honorary 
secretaries (Sir Joseph Larmor, M.P., Sir John 
Rose Bradford), the foreign secretary (Sir Wil- 
liam Crovkes, O.M.), and sixteen vice-presidents 
and members ; the treasurer is also a vice-presi- 
dent ; the other vice-presidents are nominated by 
the President. Mr. R. Harrison is the assistant 
secretary. The Council is assisted in the ordi- 
nary and in the special work of the Society by the 
sectional committees and by a large number of 
standing committees. The sectional committees 
are six :—I., mathematics, mathematical physics, 
astronomy, and crystallography ; II., apse and 
chemistry; III., geology; LV., botany; V., zoology; 
and VI., physiology. The sub-committee which 
deals with applications for allowances from the 
Government grant is differently constituted :— 
A, mathematics, physics, and astronomy ;_ B, bio- 
logy ; C, chemistry ; and D, general purposes. 

The direct ggg sane of the Society are, as 
mentioned, the Proceedings; the Philosophical 
Transactions(extenso publications of selected papers); 
the year-book ; the ‘‘ Catalogue of Scientific Papers ;” 
and occasional publications. To the latter belong 
the two editions of the ‘‘ Record,” to which we have 
already referred, and the new ‘‘ Record,” brought 
out just in time for the celebration of the 250th 
anniversary. This third, entirely revised and re- 
arranged, edition forms a large octavo volume of 
nearly 500 pages, in the compilation of which the 
officers and Fellows and members of the staff have 
had a share. The President has undertaken a 
labour of love; he has searched old documents 
to clear up doubtful features of the early history 
of the Society; some dates have been rectified, 
and the Old Style has, in some places, been 
corrected into the New Style ; Leibniz has been 
deprived of the unnecessary ‘‘t” in his name 
(formerly spelt Leibnitz), and the information on 
the charters, the statutes, the trusts and funds, 
together with the alphabetical and chronological 
lists of the ofticers and Fellows, has been revised. 
But no attempt has, of course, been made to sum- 
marise the work of the Society, or the importance 
of that work. 

The instigation for the ‘‘ Catalogue of Scientific 
Papers,” to which we briefly referred, was given by 
Professor Henry, of Washington, at the British 
Association meeting at Glasgow in 1855. He offered 
the co-operation of the Smithsonian Institute in the 
publication of a catalogue of philosophical memoirs 
scattered throughout the transactions of the societies 
in Europe and America. On behalf of the British 
Association, General Sabine brought the scheme 
before the Royal Society. Government aid was 
obtained, and the printing of the first series of the 
catalogue, covering scientific serials from 1800 to 
1863, was commenced in 1863 and completed, with 
the gratuitous assistance of many Fellows, in 
1866. Asecond series, for the period 1864 to 1873, 
was ready by 1879. The Treasury had then to 
limit its grant, however, and it is owing to a 
donation by Dr. Ludwig Mond that the work has 
been continued and completed so as to cover the 
whole of the nineteenth century. All the sciences 
are comprehended, and the papers are grouped 
both as to subjects and authors in this catalogue. 

Meanwhile a bigger scheme had taken shape, the 
issue of an ‘‘ International Catalogue of Scientific 
Literature.” A first International Conference, at 
which all the important countries, as well as several 
British colonies, were officially represented, was 
held in London in 1896. The establishment of 
regional bureaux was subsequently agreed upon, 
with a central International Bureau in London ; 
Dr. H. Forster Morley is director of this bureau 





at 34 and 35, Southampton-street, Strand. The re- 
gional bureaux are themselves constituted by 
the chief learned bodies of the country. The 
schedules for the classification and the instructions 
are issued in English, French, German, and Italian, 
the chief regional bureaux being at Paris, Berlin, 
and Rome. The different bureaux subscribe for a 
certain number of annual sets of the seventeen 
catalogue volumes of each year, obtainable at 171. 
aset. The United States subscribed originally for 
71} sets, Great Britain (apart from the Colonies) 
and Germany each for 45 sets, France for 35 sets, 
and 336 sets were altogether asked for. The sum 
spent on this International Catalogue amounted in 
1911 to 72811., and exceeded the income by 2011. 
Up to 1909, a total of 488,966 papers had been 
indexed under seventeen different divisions, com- 
prising mathematical and physical geography, but 
not engineering. The Government grant to the 
Royal Society for its various publications is limited 
to 10001. annually. 

The work and influence of the Royal Society 
extends over many institutions, of course, in the 
publications and transactions of which it has no 
direct share. If the Royal Society of the early 
days was a somewhat arrogant parent, little will- 
ing to acknowledge relations and offsprings, it has 
long since learned to content itself with the undis- 
puted position of the leading scientific society, and 
its authority hasincreased thereby. The President 
of the Royal Society is ex officio chairman of the 
National Physical Laboratory, which would not have 
been created without its support. He is a member 
of the Board of Visitors of the Royal Observatory at 
Greenwich. The Society appoint a certain number 
of the directors of the Meteorological Committee ; 
they are, with others, custodians of the standard 
weights and measures. The Society is represented 
on the governing bodies of the Botanic Gardens 
(the Physick Gardens of Sir Hans Sloane’s time) at 
Chelsea, of the Lawes Agricultural Trust, of the 
old Universities of Oxford and Cambridge and of 
Bristol, and of the chief educational institutions 
and public schools of the country. Representatives 
of the Royal Society are notably on the Committees 
of the Athenzeum Club, the British Museum and the 
Hunterian Museum, the City and Guilds of London 
Institute, the Imperial College of Science and Tech- 
nology, on the Advisory Board for Military Educa- 
tion, and on the advisory boards of the Imperial 
Cancer Research Committee and of the Plague 
Committee (India). Quite recently the Society has 
appointed a committee to consider the steps to be 
taken to improve the manufacture of optical glasses 
in the United Kingdom. 

Just because the Royal Society embraces all the 
domains of science, which special societies cultivate 
exclusively, one would like to regard it as a union 
of men who have not only displayed original capacity 
in some branch, in which they have won honour by 
the production of new material for thought, but as 
an association of architects to unite such material in 
a grand intellectual edifice of science. The brilliant 
celebration of the 250th anniversary, which began 
last Monday evening and was officially concluded in 
Windsor Castle yesterday, has borne testimony to 
the unique esteem in which the Society is held both 
here and abroad. Deputations from the learned 
bodies all over the globe presented their respectful 
congratulations. Latin was once more the official 
language of scientists, as in the olden days. To the 
relief of some it was only the official language. The 
modern scientist need not, however, feel ashamed 
that his Latin has become too rusty to be used for 
writing his papers, while conversationally Latin 
has never been a ready, fluent language, except, 
perhaps, for the Romans. We remember Heine’s 
saying that the Romans would never have found 
time to conquer the world if they had had to 
learn Latin. The Archbishop of Canterbury, how- 
ever, expressed a desire to make Latin the universal 
language of the literati, when speaking at the Koyal 
Society banquet last Tuesday. We doubt the 
wisdom of the suggestion. Clear English, or any 
other well-developed language, is better than obscure 
Latin, and few of our scientists would write more 
than obscure Latin. To attain the ee 
end we should have to restore the classical scholar 
to that superior position, barren on the whole 
for the progress of science, which he once occu- 
pied. As regards conversational Latin, the diffi- 
culty of the different British and Continental 
pronunciations may have been greater 250 years 
ago than it is now, but it still exists. 

In that period the conception of science has 
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undergone great changes. We weigh and measure, 
and for some time during the modern age it looked 
indeed as if nothing counted that could not be 
weighed. The last decade has rudely dealt with 
sueh notions. If we cannot weigh, however, we 
can at least measure; upon that we insist. Mea- 
surement is the foundation of modern science. But 
it was so 250 years ago. Hooke’s law that the 
strain is proportional to the stress was based upon 
definite measurements, We have our doubts at 
resent whether the law is ever rigorously correct, 
use our methods of measurements have so 
wonderfully been perfected. Scientific speculation, 
apart from measurement, is dangerous, although 
advance must always depend, in the last instance, 
ov the imagination. The man who can only measure 
provides material for the master builder to work 
with. After the lapse of another 250 years pos- 
terity may smile at the endeavours of our age to 
improve natural knowledge. Possibly one may 
even believe that a good deal of what is now 
cherished by leading men will be swept away. Yet, 
if posterity finds as brilliant a roll of scientists in 
the twentieth and twenty-first centuries as is evi- 
denced by the facsimile signatures from the Royal 
Society’s Charter Book, which the Society had 
prepared for this celebration, British science may 
be satisfied. i 
Some 300 delegates from all parts of the world 
have come over to London to present congratula- 
tions to the Royal Society. Ther of them are 
Fellows of the Society, some veteran scientists 
almost belonging to a past age. It was a dignified 
celebration : receptions, a memorial service in West- 
minster Abbey, a banquet in the Guildhall, and, 
finally, a garden party given by the patron of the 
Society, the King, in Windsor Castle. Much has 
been said to the glorification of science, much also to 
emphasise that true science cannot but be modest. 





INDUSTRIAL NOTES. 

Tue transport workers’ strike still continues. On 
Monday last a meeting took place between Lord Devon- 
port and the representatives of the port workers. The 
two men who met Lord Devonport were Mr. H. 
Gosling and Mr. H. Orbell, who are the labour repre- 
sentatives on the Port of London Authority. Lord 
Devonport agreed to lay the views of these two men 
before the Port Authority andthe employers, and the 
conference ended. On , Beow ste Lord Devonport, Mr. 
Gosling, and Mr. Orbell were again in conference in 
the afternoon, but no agreement was come to. 
Further negotiations took place at midnight on 
Tuesday last at Mr. Lloyd George’s house in Downing- 
street, but the Chancellor of the Exchequer was 
not present, being out of town. The Master 
of Elibank, however, appears to have officiated 
during the interview with the men’s leaders, Lord 
Devonport not pony hae The cause of the dead- 
lock is reported to be the question of reinstating the 
men who struck work. There was another conference 
on Wednesday, which left mattersas they were. From 
the beginning the Port of London Authority and the 
employers have repeatedly made it clear that they 
would not assent to any conditions precedent to the 
men resuming work, and it is not easy to see what 
other course was open to them if they did not wish to 
become merely the servants of trade-union agitators, 
who, regardless of oT regardless of the misery 
they are causing, and blind to the evil consequences of 
their actions, continue to enco e the men to remain 
on strike in order that trade-union tyranny may be 
enforced on men who do not want it. The conditions 
laid before the men’s leaders on Wednesday were :— 
‘* That all classes of the men agree forthwith to resume 
work, not stipulating for any conditions, but relying 
upon the assurance given by the employers that they 
will consider any grievances brought before them either 
by the men themselves or by the representatives of 
the particular union concerned.” ese conditions 
the men at present refuse to accept. About 400 men 
of the Dublin Fusiliers from Gravesend were sent to 
Tilbury on Monday last, in order to be in readiness 
if the disturbances which took place on Saturday 
should be repeated. 


According to the Board of Trade Labour Gazette 
for July 16, the following was the condition of the 
labour market in June :— 

Employment continued good, and showed, on the 
whole, some improvement on the previous month 
and a year ago. The weekly increase in wages during 
June was larger than the total weekly increase in the 
previous five months. 

In the iron and steel, tin-plate, and engineerin 
trades employment was very good. It continued 
in the textile trades, bet ahead @ slight decline as 
compared with a month ago. The ship-repairing 


ea in London was much affected by the dock 
strike. 

As compared with a month ago, most of the prin- 
cipal industries showed an improvement, which was 
most marked in the iron and steel, tin-plate, textile, 
boot and shoe, and glass trades. 

In the 390 trade unions, with a net membership of 
833,940, making returns, 20,698 (or 2.5 per cent ) 
were returned as unemployed at the end of June, 1912, 
compared with 2.7 per cent. at the end of May, 1912, 
and 3 per cent. at the end of June, 1911. 

Returns from firms employing 443,790 workpeople 


in the week ended June 22, 1912, showed an increase | 


of 0.1 per cent. in the number employed and a decrease 

of 0.9 per cent. in the amount of wages paid as com- 

pared with a month ago. Compared with a year ago 

there was an increase of 2.2 per cent. in the number 

employed and of 8.4 per cent. in the amount of wages 
id. 


The changes in the rates of wages reported for June 
were all increases and amounted to 19,900/. per week 
on the wages of 191,000 workpeople. he most 


important changes affected 130,000 coal-miners in | 


Scotland ; 3650 deputies, mechanics, enginemen, and 
firemen in Northumberland ; 20,000 ironworkers in 
the Midlands ; 5750 steel millmen, enginemen, gas- 
roducer men, and other workpeople in steel works in 
Beotland ; and 19,500 workpeople engaged in jute- 
gee and spinning at Dundee. 
he transport workers’ dispute in London continued 
throughout the whole of June, and for some days 
during the month certain other ports in England and 
Wales were involved. Other ye me disputes in 
during the month were those involving about 
tailors and tailoresses in East London ; ship- 
scalers, &c., at Liverpool; 1800 bobbin workers at 
Liverpool and Todmorden ; and about 1800 cabinet- 
makers, &c., at Liverpool, Manchester, and Notting- 
ham. Sixty-one disputes began in June, and the total 
number of workpeople involved in all disputes in 
progress during the month was 135,929, as compared 
with 99,156 in May, 1912, and 116,334 in June, 1911. 
The time lost in June owing to disputes is estimated 
at 1,505,700 working days, as compared with 981,700 
in May, 1912, and 1,214,100 in June, 1911. 

In addition to the London Transport Workers’ 
dispute, cases dealt with during the month include 
taxi-cab drivers, London; engineers, Birkenhead ; 
boot and shoe operatives at Wolverhampton and also 
at Northampton ; and electrical wiremen, Leicester. 
A number of further awards under the Coal Mines 
(Minimum Wage) Act have been issued during the 
month. In connection with the boot and shoe trade of 
Northampton, an award has been issued by the arbi- 
trators to the Local Conciliation Board respecting a 
scale and minimum for the female operatives in the 
closing department. 





According to the monthly report of the Steam- 
Engine Makers’ Society for July there has been a 
marked improvement in trade during the month, 
although in the London branches a large number of 
members have been unemployed ; indeed, more than 
during many years past. The trouble is, however, 
thought to due largely to the Transport Workers’ 
strike, which has dislocated trade. At Blackburn some 
70 members were also unemployed, owing to the strike 
of labourers in that district. The Steam-Engine Makers’ 
Society has always favoured conciliatory methods of 
settling disputes between masters and men, and the 


| 12997. 188. 9d. There were 505 members admitted 
|during June, those who ran out or died numberin, 

407, an increase of 98 during the month. The tota 
| membership now stands at 57,000. According to the 
| report, all branches of the trade continue in a healthy 
| and flourishing condition, and there is a large demand 
for labour, particularly in marine centres. A vote 
| that was taken on the question of paying last year’s 
levy of 4d. before the end of July, 1912, and the 
current year’s levy of 4d. before the end of September 
next showed as follows :—Against payment, 3725, and 
for payment 2505; a majority of 1220 against pay- 
ment. In the face of this, suggestions are asked for, 
'and answers to the following questions are asked :— 
(1) How shall we meet our current dues to the Labour 
Party? (2) Shall we run Labour Candidates at next 
|General Election? (3) If in favour of (2), how shall 
we finance candidates? It will be interesting to 
watch how this situation develops. 





At the continued sitting of the Industrial Council 
at Winchester House on Tuesday last, it was proposed 
that the last of the sittings should take place before 
the recess and be on July 31. At the meeting on 
Tuesday Mr. Duncan Henderson, ex-President of the 
Boot and Shoe Manufacturers’ Federation, stated that 
the main sa governing the boot and shoe trade 
was made between the Federation and the National 
Union of Boot and Shoe Operatives in 1895, and there 
was also a deed under which financial guarantees of 
1000/. from each side were given for securing the 
observance of the agreement. Before 1895 there were 
continual strikes, but there had been comparative peace 
for many years afterwards. Under the guarantee 
arrangement, 688/. had in all been forfeited by the 
Union, and 10/. by the Federation. He stated that 
the arrangement had been very satisfactory. It was 
his opinion that in all cases where voluntary efforts 
failed an Industrial Council should step in, for he con- 
sidered that no injury would accrue to either side 
therefrom. Further evidence as to the advantage of 
the Industrial Union came from Mr. Wm. Law, general 
manager of the Swansea Harbour Trust, and chairman 
of the Swansea Labour Employers’ Association. This 
was to the effect that during the 20 years of the exist- 
ence of their Association no strike had arisen from any- 
thing the members could prevent. The strikes from 
which they had suffered were sympathetic. Before a 
strike or lock-out was declared he thought it was 
imperative that disputes should be referred —if they 
could not be settled locally—to a tribunal like the 
Industrial Council, and he would favour an arrange- 
ment for 30 days’ notice of a stoppage, with some 
penalty on each side for infringement. The meeting 
was adjourned till the following day. 





As one of the early results of the working of the 
Insurance Act a strike broke out in Liverpool on 
Monday last. It was in connection with labour 
at the docks. A joint committee of the employers 
and representatives of the men brought forward a 
clearing-house scheme, which had for its object the 
decasualisation of labour, arrangements also being 
made for the registration of the workers, and the 
collection of their contributions under the Act. The 
scheme from the first appears to have been viewed 
unfavourably by a section of the dockers, who, although 





| they were not great in numbers, succeeded in causing 
| the trouble referred to, and in bringing about practi- 


report refers to the settlement that was recently come | cally a complete stoppage at Liverpool and Birkenhead. 
to between Messrs. Cammell Laird and Co., Limited, |The men seemed to be under the apprehension that 


of Birkenhead, and their men, where the latter 


under the clearing-house scheme they will be unable 


accepted the terms offered them by the Central Confer- | readily to get out their insurance cards, which are to 


ence, the question of a further advance of 1s. on new 
work being referred to arbitration. ‘*This sensible way 
of settling a dispute,” says the report,” ‘‘ being decided 
upon by a small majority—only fifteen—so great a 
hold have the strike advocates in the area—but, 
happily, on this occasion they no longer prevail—and 
the result of the arbitration ings should 
encourage those who honestly believe that industrial 
disputes should be settled on lines of justice and right 
rather than upon brute force, which brings with it no 
remedy nor permanent settlement.” There were, 
when the report was issued, 91 fitters and erectors, 
17 turners, 6 pattern-makers, 3 smiths, and 20 sea- 
ing engineers out of employment—137 in all; and 
21 on the sick fund. This was a decrease of 53 in the 
number of unemployed and 43 in the number of sick. 
There were 450 superannuated members. 





The July report of the United Society of Boiler- 
makers and Iron and Steel Shipbuilders states that, 
at the end of June, the members 


June last, as compared with 2491 at the end of May, 
while on the sick fund there were 1198 and 1198 at the 
end of these two months respectively. The expenses 
for June amounted to 6135/. 16s. 1d., against 7435/. 





14s. 10d. for May, or a decrease for June of | 





| be given in exchange for the tallies if they want to 


work outside the docks. This appears to be a 
wrong impression, for it is stated that a man can 
obtain his stamped card whenever he applies for 
it on handing in his tally. Another idea that the men 
have got into their heads is that the scheme will throw 
about 11,000 of them out of work, whereas the object 
of the scheme is not to interfere with any men at 
present at work at the docks, and also to protect 
them against unfair competition. The strike will 
probably soon collapse, and, indeed, has already done 
so in Liverpool, though in Birkenhead at the time of 
going to press the men still hold out. 

There was also trouble in Sunderland, where the 
men objected to certain changes made by the employers 
regarding lying-on time. 





The Prime Minister met the leaders of the Miners’ 
Federation of Great Britain on Monday last. The 
deputation consisted of about twenty representatives 





signing the book | 
numbered 2774, against 2677 in May. e number | 
of members on superannuation was 2512 at the end of | 


of the mining districts of Great Britain, and the 
subject of complaint was the stated inadequacy of 
the minimum rates fixed by the joint Senet under 
the Minimum Wages Act. Mr. Asquith stated that 
the case did not justify Parliamentary interference; 
he considered that the miners had derived great 
benefit from the Act, and he did not think that 
either they or the masters would sutler by it. 
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THE TRANSPORTER SHIP “KANGUROO” FOR SUBMERSIBLE BOATS. 


CONSTRUCTED BY THE SOCIETE ANONYME DES CHANTIERS ET ATELIERS DE LA GIRONDE, BORDEAUX. 




















Fic. 1. GeNERAL View or SHIP, WITH OPENING IN STEM FREE. 

















Fie. 2. SupMERSIBLE EntTerine THE ‘‘ Kanauroo” STerRn First. 











We illustrate in the views, Figs. 1 to 4, and in Figs. construction of a ship suitable for delivering to foreign the problem in a very ingenious manner, as can be 

5 to 13, on this page and on pages 87, 88, and 90,a new navies the submersible boats built at the Schneider | seen from our illustrations. 

type of ship for the transport of submersible boats, yards, the shipping and unshipping of the submersible The hull of the Kanguroo consists of three main parts, 
esigned by Messrs. Schneider and Co., Creusot, who boats being carried out in any stead by the trans- | a central one, forming the hold, another aft, and a third 

own the patents, and built by the Société Anonyme des | port ship herself, without any outside assistance, the| forward. The central portion is built in the shape of 

Chantiers et Ateliers de la Gironde, Bordeaux. The! transport being effected in conditions of absolute|!an ordinary type of floating dock, and carries the 

problem which the designers set themselves was the | safety from every point of view. They have solved submersible boat. The aft part of the ship is on 
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similar lines to those generally followed in ship con- | 
struction, and contains all the engines, the boilers, 
the coal-bunkers, the men’s quarters, galleys, &c. 
The forward part contains a tunnel or cove canal, 
which forms an extension of the dock portion or 
hold, and is closed by a movable stem ; it also acts 
as a levelling caisson to put the ship on an even 
keel. A series of sluice-valves and drain-pumps serve 
to vary at will the draught of the vessel when shipping 
or unshipping. The operation is a most simple one, 
and is carried out in three phases, as follow, for 
shipping a submersible boat :—The required sluice- 
valves are opened so as tc cause the draught of the 
transport ship to increase by the stern, the stem rises 
out of the water, and the movable part of the stem 
(or door), closing the tunnel on the outside, is removed. 
This is done by unbolting the plates and the frame- 
work carrying the plates; the frames being divided 
for the purpose. When the stem is thus removed, a 
two-leaved iron inner door, which closes the hold 
forward, is opened out towards the stem. This door 
forms a bulkhead for isolating the hold when the 
submersible is shipped. The ship is then allowed to 
increase her draught forward, water enters the inner 
dock, and the draught is so regulated as to allow the 
submersible to float through the tunnel. When in 
the compartment amidships it is placed over the keel- 
line blocks and shored up. The water is then pumped 
out of the forward ballast-tanks, the stem rises out of 
the water, and the movable part is put in place again. 
The next operation, after closing the inner door, 
consists in pumping the water out of the dock, 
which then forms a dry dock of the usual type ; and 
when the ship is placed on an even keel by means 
of the water-tanks aft and forward, she is ready to 
start on her journey. The operations are carried out 
in the reverse order, and quite as easily, for upshipping 
a submersible boat on arrival at her destination. 
The principal dimensions of the Kanguroo are the 

following :— 

Length between ndiculars 

Extreme —— ne 

Depth _... ee eed 

Mean draught, loaded si da 

Displacement at the said draught ... 

Dead-weight carrying capacity 


305 ft. 
39 ft. 4 in. 
23 ” 10 ” 


3830 ,, 
11 knots 

The hold measures 59 m. (193 ft. 6 in.) in length, 
9m. (29 ft. 6 in.) in breadth, and the vertical sides 
have a height of 6.20 m. (20 ft. 4in.), giving a capacity 
of 3300 cub. m. (116,545 cub. ft.). 

The engine is of the gag ge vertical type, 
developing 850 horse-power. The coal-bunkers have 
a capacity for 540 tons of coal. 

The crew consists of the captain, chief officer, three 
engineers, two petty officers, thirteen seamen, includ- 
ing stokers and two boys, a total of twenty-two hands. 
Accommodation is provided for these and also for two 
officers, four petty officers, and sixteen men, forming 
the officers and crew of a submersible boat. 

The fore mast and mizzen-mast are provided with 
sails ; between these two is a cargo derrick. The boat 
raft carries two lifeboats, one 20-ft. gig, and one 16-ft. 
dinghy. 

The first submersible boat to be transported in the 
Kanguroo was the Ferre, of the Laubeuf type, built 
by Messrs. Schneider, at their Chalon-sur-Sadéne 
yard, for the Peruvian Government. The Ferre was 
shipped in the Kanguroo in Toulon harbour, on 
June 28 last, and is now on her way to Callao. 

Besides serving for the transport of submarine 
boats, the main object for which she was built, the 
Kanguroo is to be utilised also for carrying heavy and 
bulky loads, such as turbines, locomotives, boilers, 
and so forth, which can be lowered into the hold 
amidships after lifting off the movable deck panels 
which cover it. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—Last Thursday morning the 
Pe market was stronger, and 11,000 tons of Cleve. 
and warrants were put through at from 56s. 8d. to 
56s. 10d. cash, 56s. 114d. and 57s. 1d. one month, and 
at 57s. 5d. and 57s. 6d. three months. Closing sellers 
quoted 56s. 104d. cash, 57s. 2d. one month, and 57s. 74d. 
three months. In the afterioon Cleveland warrants 
were inclined to be easier, and the turnover of 4000 
tons was at 56s. 104d. fourteea days, from 56s. 11d. to 
56s. 10d. thirteen days, and at 57s. twenty-five days 
and one month. At the close sellers’ quotations were 
56s. 10d. cash, 57s. a. one month, and 57s. 74d. 
three months. On Friday morning Cleveland warrants 
declined in value, and business was limited to 3000 tons 
at 56s. 5d. cash, 56s. 64d. seven days, 56s. 9d. one month, 
and 57s. 5d. three months. Sellers’ closing quotations 
were 56s. 64d. cash, 56s. 10d. one month, and 57s. 
three mon There was no afternoon session, and the 
market also remained closed on Monday for the 
annual Fair holidays. On Tuesday morning the market 
for Clevela iron opened strong, a few buyiug 
orders having accumulated over the holidays. The 
strength ofthe London metal market of the previous day 
a healthy influence, and prices rose to 57s. cash and 
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57s. 3d. one month, but at the close fell to 56s. 11d. and 
57s. 14d. sellers, which, however, was an advance of 44d. 
on last week’s close. Business amounting to 10,000 tons 
was done. At the close sellers’ prices were 56s. 11d. 
cash, 57s. 14d. one month, and 57s. 9d. three months. 
In the afternoon the tone was firm, 1000 tons of Cleveland 
warrants at 56s. 114d. eight and ten days being the 
only transaction, the market closing with sellers at 4d. 
to ld. dearer. This (Wednesday) morning the firm note 
of yesterday held , and some 8000 tons of Cleveland 
warrants sae nds at 57s. cash, 57s. 3d. one month, 
and 57s. 10d. three months. Sellers’ closing prices were 
57s. 04d. cash, 57s. 34d. one month, and 57s. 10d. three 
months. The afternoon session was steady, and prices 
rose 4d. per ton, sellers’ quotations being 57s. 1d. cash, 
and a small business of 1000 tons was done. 


Sulphate of Ammonia. — The sulphate of ammonia 
market remains quiet, with a very slow demand. There 
is little movement in price, and the current quotation is 
— = 7s. 6d. per ton for prompt delivery, Glasgow 
or Leith. 


Scotch Steel Trade.—In the Scotch steel trade the busi- 
ness of the half-year which has just finished has been 
about the most successful on All branches of the 
industry have been fully occupied, and a very heavy out- 
put has been general. There has recently been no falling- 
off in the demand for either heavy or light material, and 
order-books are presently well filled. Indeed. there is as 
much work on hand as to ensure steady employment for 
the rest of the year, and provided labour troubles are 
not renewed, the output is sure to be very large. Inquiries 


_ | in the market are limited at the moment, both on home 


and export account, but it is stated that there are pro- 
spects of a fairly heavy inquiry in thenear future. Prices 
are firm, and producers show no inclination to shade 
quotations. 

Malleable-Iron Trade.—With all the malleable-iron 
works in the West of Scotland being closed for holidays 
this week, there is little fresh to report. Business has 
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recently been very good, and the outlook is bright. 
Great hopes are general that the recently formed com- 
bination will ensure more steady and improved condi- 
tions in the district, with less competition among makers. 
Prices are steady at last quotations. 


Scotch Pig-Iron Trade.—The amount of new business 
done since the last report in the Scotch pig-iron trade has 
been on a small scale; but, on the other hand, the de- 
liveries have been very heavy. The export inquiry shows 
signs of improving, and forward lots are being asked for 
with more freedom. Prices are practically unchanged 
from last report. The demand for hematite is better, 
and sellers are naming 78s. 6d. per ton as their current 
quotation, but buyers do not seem much inclined to give 
that figure. However, deliveries against contracts have 
been very fair during recent weeks, and quite a lot of 
material is on order. 








Tue Late Mr. WititAM Henry Bieckity.—We regret 
to have to record the death, which occurred on the 2nd 
inst., of Mr. William Henry Bleckly, J.P., of Thelwall 
Lea, near Warrington, honorary treasurer of the Iron and 
Steel Institute and trustee of the Bessemer Medal Fund. 
Mr. Bleckly was one of the few remaining original 
members of the Iron and Steel Institute, and attended 
the meetings regularly, at which his presentation of the 
statements of accounts formed a feature of the proceed- 
ings. He was elected a Member of Council in 1892 and 
a Vice-President in 1894. Mr. Bleckly was seventy-two 
years of age When quite a youth he assisted his father 
in the working of the Dallam Forge, Warrington, to 
which was added later the Bewsey Forge. They acquired 
in course of time the Pearson and Knowles Collieries, 
and by amalgamation formed the Pearson and Knowles 
Coal and Iron Company, Limited, to the development of 
which the deceased, and his younger brother, Mr. J. J. 
Bleckly, who is also an original member of the Iron and 
Steel Institute, devoted all their energy. 
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NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Proofs of Good Trade.— Further proofs of the good trade 
which has been experienced in Sheffield during the 
greater part of the past year, and has enabled manufac- 
turers to show satisfactory results in spite of labour dis- 
turbances, were afforded at the recent annual meeting of 
Messrs. Davy Brothers, Limited. Mr. Eddison, the 
chairman, said that although profits had been affected 
and work hampered by strikes, the balance-sheet was 
the soundest he had yet put before the company in the 
course of his long connection with it as director and 
chairman. The effects of the strikes, however, and of the 
Insurance Act, would be an absolutely certain increase in 
expenses. Mr. A. J. Capron, the managing director, 
pointed out that one of the main reasons for a successful 
year was that the company’s specialities had been surely 
making their way amongst buyers of heavy plant and 
machinery, not only in this country but almost all over 
the ae They had had particular success with their 
patent high-speed forging-presses. 

South Yorkshire Coal Trade.—In the local coal trade 
the inquiries for manufacturing hards are considerably 
above the average for the time of the year, and 
now that the shortage of boats difficulty has been 
removed shipments are very good. Otherwise the 
demand is at about the normal summer level. In 
house coal, prices are fairly settled at a high figure; 
consumers have bought heavily, and that branch of 
the trade is now quiet, with many of the house-coal pits 
on short time. Gas coal goes away well, and good 
business is being done in slacks. The demand for coke 
continues to be in excess of the supply. The pit prices 
which have been ruling for the past week are :—Best 
branch hand-picked, 15s. to 16s.; Barnsley best Silk- 
stone, 13s. 6d. to 15s. ; Silkstone, 12s. 6d. to 13s. 6d. ; 
Derbyshire best brights, 12s. to 13s.; Derbyshire house, 
10s. to 11s.; best large nuts, 10s. 6d. to 1ls.; small nuts, 9s. 
to 10s.; Yorkshire hards, 11s. 6d. to 12s. 6d.; Derby- 
shire hards, 11s. to 12s.; rough slacks, 7s. to 8s. ; seconds, 
4s. 6d. to 5s. 6d. ; smalls, 3s. 6d. to 4s. 6d. 


Tron and Steel.—The somewhat restricted production at 
several of the Lincolnshire and Derbyshire furnaces, 
together with the fact that consumers are taking the 
fullest supplies on contracts, account for a certain scarcity 
of raw material which is making itself felt in the market. 
As conditions are still so favourable to makers, prices 
keep at a high level, with a strengthening tendency, 
more particularly in the common irons. In the general 
steel trades there is practically no diminution of pres- 
sure. Some of the works have been a little quieter 
owing to stock-taking, and the recent heat-wave has 
retarded production to a certain extent; but, gene- 
rally speaking, the calls upon Sheffield manufacturers are 
as large as ever. The difficulty is not to obtain work, 
but to execute it within the specified time. Railway 
material is certainly one of the busiest branches of the 
heavy trades; the rolling-mills are still congested, and 
the billet-makers find it almost impossible to meet all 
the demandsuponthem. Thenumber of extensions being 
made by the big firms is eloquent testimony to the con- 
dition of trade. The finished-iron trade maintains its 
improvement. Price tendencies all round are upward. 
The implement-makers, without exception, have full 
order-books, Demands from both home and foreign 
— of tool-steel show no diminution, and all the 
lighter steel trades are busy. 





PRESENTATION TO Mr. H. H. Couzens.— On Saturda 
morning last a presentation was made to Mr. H. H. 
Couzens by the officers and employees of the West Ham 
Corporation Electricity Department on the occasion of 
his retiring from the position of chief electrical engineer. 
The presentation consisted of a handsome gold stop- 
watch, suitably inscribed. 





THe EicHtTH INTERNATIONAL CONGRESS OF APPLIED 
CueEmistrY.—The fourth announcement just received 
contains the full programme of the Congress, which is 
to be officially opened on Wednesday, September 4, at 
Washington. Receptions and entertainments will, how- 
ever, commence at New York on Saturday, August 31, 
and a special train will take members over to Washing- 
ton on the Tuesday. The number of lectures to be de- 
livered has been increased ; they ‘will be on “‘ The Réle 
of the Infinitely Small in Biological Chemistry,” by 
G. Bertrand, of Paris; on “Oxidation of Atmospheric 
Nitrogen in ee by S. Eyde, of Christiania ; on 
‘* The Most Recent Problems of Chemical Industry,” by 
C. Duisberg, of Elberfeld ; on ‘‘ Permanent Fireproofing 
of Cotton Goods,” by W. H. Perkin, of Manchester ; on 
“* Synthetic Ammonia,” by H. A. Bernthsen. of Ludwig- 
shafen ; on ‘‘ The Photochemistry of the Future,” by 
G. Ciamician, of Bologna; and on ‘‘ Priestley in 
America,” by Mr. Ira Remsen, of Baltimore. The 
excursion list has been modified owing to the insufficient 
number of applicants. The chief excursions at present 
offered are the ‘short trip ” of ten days, from New York 
to Pittsburg, Ni Detroit, Chicago, Cleveland, 
Boston, back to New York; and the ‘long trip” of 
thirty-six days, from New York to Pittsburg, Niagara, 
Chicago, Denver, Salt Lake City, San Francisco, Los 
Angeles, Grand Canyon, Texas, Louisiana, Alabama, 
Tennessee, North Carolina, Washington, back to New 
York. A large number of works will be thrown open to 
visitors on somewhat novel conditions. In most cases 
representatives of competitive firms will be excluded, as 
is the usual practice; in some cases competitors will be 
admitted provided they present a promise by their firm 
that the respective firm would grant the same privilege 
to representatives of the works to be visited. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—There is a steadier feeling 
in the pig-iron trade. A fair amount of business is going 
on, and steady sales promise to be recorded for some time 
to come if outside gamblers in warrants do not cause 
erratic movements in values by their speculations. The 
state of the staple industry is sounder than it has 
been for years past. Statistically the situation is guod, 
and promises to improve, and, in fact, the greatest confi- 
dence in the future is expressed by traders. Deliveries 
of pig iron this month are better than anticipated, but 
they still fall below what could be desired by several 
customers. The blast-furnaces are now working very 
well, and producers in arrears with deliveries hope 
to make up what is required before very long. 
No. 3 g.m b. Cleveland pig is firm at 57s. 3d. f.o.b., at 
which figure considerable sales have this week been 
recorded, a similar price having also been realised for 
No. 4 foundry, which is very scarce, whilst No. 1 is 
62s. 3d. ; No. 4 forge, 57s. ; and mottled and white iron, 
each 56s. 6d.—all for early delivery. East Coast hematite 
pig is in fairly good request, and the price of mixed 
numbers for both early and forward delivery is 73s. 6d. 
Foreign ore dealers have once more been in evidence. 
Sales of Rubio, of 50 per cent. quality, delivered over the 
first half of next year, have occurred at 21s. 6d. ex-ship 
Tees—a figure which some dealers consider very low. 
Freights, Bilbao-Middlesbrough, have been fixed at up 
to 6s. 104d. 


Manufactured Iron and Steel.—Excellent accounts are 
given of the manufactured iron and steel trades. In 
all branches output is on a very heavy scale, and, in 
fact, producers are experiencing difficulty in coping 
with the work in hand. Some firms are turning out 
record makes, and have such good order-books that they 
do not care to enter into further contracts just at pre- 
sent. Prospects generally are bright and encouraging. 
Under these very favourable conditions quotations show 
a strong upward tendency. Values have not been 
actually raised, but advances may be announced at any 
time. Common iron bars are 8/.; best bars, 8/. 7s. 6d.; 
best best bars, 8/. 15s.; packing iron, 6/. 5s.; iron ship- 
plates, 7/. 10s. to 7/. 12s. 6d.; iron ship-angles, 8/.; 
iron ship-rivets, 9/.; iron girder-plates, 7/. 17s. 6d.; 
iron a. 81. 12s. 6d.; steel bars (basic), 7/. 15s.; 
steel bars (Siemens), 8/. 5s,; steel ship-plates, 77. 15s.; steel 
ship-angles, 7/. 7s. 6d.; steel boiler-plates, 8/. 15s.; steel 
strip, 7/. 12s. 6d.; steel hoops, 7/. 15s.; and steel joists, 
6l. 17s. 6d.—all less the customary 24 per cent. discount. 
Cast-iron columns are 6/. 15s.; cast-iron railway chairs, 
3l. 17s. 6d.; light iron rails, 6/. 15s.; heavy steel rails, 
61. 7s. 6d.; and steel railway sleepers, 7/.—all net at works. 
Iron and steel galvanised corrugated sheets, 24 gauge, in 
bundles, stand at 12/. 5s. f.o.b.—less the usual 4 per cent. 


Cleveland Miners’ Wages.—At a meeting of the Cleve- 
land ironstone mine-owners and miners’ representatives, 
held at Middlesbrough this week, the question of wages 
to be paid during the next three months was considered. 
A miner’s representative said the state of trade was 
and improving. Prospects were regarded as bright, and 
the workmen therefore expected a satisfactory advance 
in wages. Mr. Arthur Francis Pease, who presided, 
pointed out that according to the formula that had been 
adopted for many years past, the recent ascertainment 
entitled the men to an advance of 1.50 (14) per cent., and 
that the improvement in the iron trade ween | be reflected 
in the next quarter’s ascertainment, when the men would, 
as usual, get the benefit of the better prices. The owners 
reminded the men’s re mtatives that they had con- 
tracts to fulfil which they had made when prices were 
low, and that the employers themselves would not benefit 
by the increase in prices until some months hence. The 
men’s representatives intimated that they had no power 
to settle at that meeting, and that they would have to 
report to the miners, and meet the owners again. The 
meeting was adjourned until the 29th inst. 





Tue New Premises oF Messrs. R. WayaoopD AND 
Co., Limurrep.—An important event in the history of 


Messrs. R. Waygood and Co., Limited, Falmouth-road, | F 


London, 8.E., took place on Tuesday last, the 16th inst., 
in the presence of a large number of visitors. This 
was the opening by the Mayor of Southwark of a new 
building which has been added to the firm’s old premises. 
The official opening was under the chairmanship of 
Mr. Henry ©. Walker, one of the oldest members of 
the firm. Luncheon was provided in the spacious 
gallery which runs round the new building, and 
after this had been enjoyed the openi 
took place on the ground floor of the building. The 
chairman gave an ea | account of the growth 
of the firm from very small beginnings. After this 
the Mayor of Southwark spoke, and finally declared 
the new shops open, at the same time pressing an 
electric button which started the line -shafting run- 
ning. The visitors were afterwards shown round the 
wor The new building is an extension of the old one, 
and is 250 ft. long, and has a cubic capacity of about 
750,000 cub. ft. The clear superticial area of the ground 
floor in conjunction with the one to which it is attached 
is 15,500 sq. ft., and on the first and second galleries, 
which are provided round the building, there is a super- 
ficial area of 11,000 ft. respectively. From the basement 
to the roof the height is 54 ft. The building is fire-resist- 
ing throughout, and there is an ample supply of hydrants. 
Heating and ventilation are carried out on the latest 
ante and the whole of the shafting is electrically 
riven. ectric cranes are also provided as well as 
electric lifts, 
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NOTES FROM THE SOUTH-WEST. 


Cardiff.—Hopes of a free arrival of tonn have not 
m realised, fogs having interfered a deal with 
shipping. On the other hand, colliery outputs have been 
heavy of late, and there are large supplies of coal upon 
sidings. Little fresh business has been passing, buyers 
being inclined to pursue a waitin s. The t 
Admiralty large steam coal has made 17s. 3d. to 17s. 9d. 
per ton ; secondary qualities have ranged between 15s. 6d. 
and 17s. ; best bunker smalls, between 9s. 9d. and 10s. 3d.; 
and cargo smalls, between 8s. 9d. and 9s. 3d. per ton. 
House coal has remained abeutstationary ; the best qualities 
have made 19s. to 20.; secondary, 17s. 6d. to 18s. 6d. per 
ton ; No. 3 Rhondda large, 16s. to 17s. ; and smalls, ios: 
to 12s. 6d. per ton. No. 2 Rhondda large has brought 
lls. 9d. to 12s. 3d.; and No. 2 smalls, 8s. 9d. to 9s. 3d. 
rton. As regards iron ore, Rubio has been quoted at 
6d. to 21s. per ton upon a basis of 50 per cent. of 
iron, and charges, including freight, insurance, &c., to 
Cardiff or Newport. 


South Welsh Coal.—The shipments of coal from the six 

rincipal Welsh ports—Cardiff, Newport, Swansea, Port 

albot, Neath, and Llanelly—in the first half of this year 
were as follows :—Cardiff—foreign, 7,089,236 tons ; coast- 
wise, 1,306,754 tons ; total, 8,395,990 tons. Newport— 
foreign, 1,702,949 tons; coastwise, 316,704 tons ; total, 
2,019,653 tons. Swansea—foreign, 1,154,285 tons; coast- 
wise, 134,640 tons ; total, 1,288,925 tons. Port Talbot— 
foreign, 644,695 tons ; coastwise, 52,305 tons; total, 697,000 
tons. Neath—foreign, 50,422 tons; coastwise, 54,441 tons; 
total, 104,863 tons. Llanelly (estimated)—foreign, 70,000 
tons ; coastwise, 27,500 tons; total, 97,500 tons. 


More Welsh Coal.—Coal has been found at Nantgarw 
Collieries, where Mr. T. Taylor commenced sinking 
operations in June, 1910. Two pits have been sunk 
adjoining each other; and in the north pit, which is 
now 420 yards deep, coal has now been reached. The 
Gwaun-cae-Gurwen Colliery Company, Limited, has 
succeeded in winning both the famous Big Vein and 
Peacock at its new east pit, Gwaun-cae-Gurwen. The 
shaft sunk is to be 18 ft. in diameter, and the windin 
will be by electricity. Screens and washing plant wi 
be provided to deal with 1500 tons daily. All will be 
completed by the end of the year. 

A Cruiser for Devonport.—It is understood that the 
Admiralty intends at an early date to lay down the keel- 
plate of a cruiser at Devonport. Formerly Devonport 
did a good deal in cruiser me having turned out 
eight cruisers between 1892 and 1903. 





Tue InstiTuTION OF Mownicrpat Enoingrrs.—The 
Institution of Municipal Engineers (North-Western Dis- 
trict) will hold a meeting at Clitheroe on Saturday, the 
27th inst. In the morning the members will visit the 
following works:—1. Isis Cement Company’s Cement 
Works ; 2. Horrocksford Lime Cosapeny = Tar-Macadam 
Works ; 3. Messrs. R. Briggs and Son’s Stone Quarries ; 
4. Messrs. J. Carter and Co.’s Stone Quarries and Tar- 
Macadam Works; and in the afternoon the Water Works. In 
the evening a paper on ‘Municipal Progress in Clitheroe,” 
by Mr. A. R. Bleazard, borough surveyor, will be read. 





THe LATE Prorgesson Henri Porncart.—We regret 
to record the sudden death of one of the most distin- 
ished mathematicians of his time, Henri Poincaré, 
rofessor of Mathematical Astronomy at the University 
of Paris, and member of the Académie Francaise—that 
is to say, one of the Por. and member also of the 
Académie des Sciences. e was only in his fifty-eighth 
year, having been born at Nancy in 1854. He belonged 
to a family whose members have decidedly shown 
intellectual capacity, His father was a medical man of 
repute; his sister is married to Emile Bontroux, an 
authority in the field of moral eens and the 
present French Prime Minister and Minister of Foreign 
Affairs, Raymond Poincaré, is his cousin, the son of 
an engineer of distinction, and also an academician. 
Henri Poincaré went to school at Nancy, joined the 
ambulance corps of his father in the Franco-German 
War of 1870, and studied mining in Austria and 
rance. Having taken his degree in 1879, he was lecturer 
in Caen, but was soon called to Paris as lecturer on 
mechanical physics. By 1887 he was member of the 
Academy, Grke already published 300 books and 
memoirs ; that number had risen to 1300 by 1908. Most 
of his work concerned higher mathematics, Fuchsian 
functions, and the non-Euclidian geometry of the Russian 
mathematician Lobatchewsky, which has more admirers 
than practical advocates. His chief works are the ‘Cours 
~~ Mathématique,” ‘‘ La Théorie de Maxwell 
et les Oscillations Hertziennes,” ‘“‘La Théorie du 
Potentiel Newtonienne,” and the ‘‘ Méthodes Nouvelles 
de la Mécanique Céleste.” In one of his last memoirs 
ublished, dealing with the stability of the universe, he 
Bitaself admitted that it might be better not to write on 
this\obscure problem as ye bs our knowledge was so 
immature; yet he could not abstain from meditating on 
a subjact which had always attracted him and which we 
should hever master. His elegant French and lucid logic 
secured many readers for his ‘‘ Science et Hypothbése,” 
**La Valeur de la Science,” and similar ok and he 
was also ateloquent speaker and lecturer. It will be 
understood, however, that the physical treatises of a 
master mathematician are not easy reading. The great 
Swedish Bae original mathematical research fell to 
him in 1889. He Was a member of the most important 
learned academies of all countries, and a corres) | 
member of the Royal Nociety, whose celebration he coul 
not attend owing to i 


from which he was supposed 
to have recovered when ‘his heart failed, , 
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SHIP-PROPELLING MACHINERY OF 
ALTERNATIVE DESIGNS. 


TuE report of the discussion of the relative merits even without su 


The fuel consumption proved a difficult subject 
on which to find definite agreement. There is first 


““/ the difference in the system of measurement of 


power developed. Secondly, while with triple- 
| expansion engines there is a great accumulation of 
data available, little that is definite wapnong oil- 
| engine sea performance has yet been collated. Mr. 
| Orde took 1.6 Ib. per indicated horse-power as the 
average coal consumption for all purposes in his 
steamer with triple-expansion engines using satu- 
_rated steam, and certainly this cannot be said to err 
| on the side of economy,as there are manyships which, 
rheaters, are working at 1.3 lb. 


and cost of different types of ship-propelling machi- and 1.41b. per indicated horse-power for all purposes. 


nery which has taken place at successive meetings 
of the North-East Coast Institution of Engineers 


and Shipbuilders has just been published, and the | many of the s 


The estimate of 0.55 lb. of oil per brake horse-power 
| per hour for the Diesel engine was questioned by 
kers. or a two-stroke cycle 


amount of mage gy detail which was given Nuremberg engine the figure given was 0.44 lb. per 


in the course o 
because of its suggestiveness, the contention we 
have put forth on many oceasions in favour of 
the comprehensive consideration of papers which, 


starting from a common basis, set out the claims | 


of alternative designs. The three papers read 
before the Newcastle Institution have already 
been published in Eneineerine (vol. xciii., Pag 
709), and were admirably conceived. Mr. E. L. 
Orde dealt with the Diesel oil-engine in com- 
parison with the triple-expansion steam-engine. 
Sir Charles Parsons and Mr. R. J. Walker simi- 
larly compared the geared turbine with the 
steam reciprocating engine, while Mr. A. C. 
Holzapfel dealt in a corresponding way with the 
suction-gas engine. The aim was to consider the 
comparative suitability of various systems for a 
typical cargo ship. Thus the range of discussion 
was very properly limited, and opinion was more 
likely to be crystallised. As Dr. Thearle has said, 
‘*the great bulk of our larger cargo steamers lie 
between 3000 and 4500 tons and measure between 
300 ft. and 400 ft. long, with a speed of from 8 to 
11 knots,” and it was well, therefore, to take a ship 
within such limits. There was a slight difference 
in the displacement of the ships considered in the 
respective papers; but this was moditied in the 
course of the debate. The particulars given 
were for a vessel of 4655 tons gross, and 2930 tons 
net, register, having a radius of action of 3500 
nautical miles, and a capacity for taking 7880 tons 
of freight-paying cargo. The average sea speed 
assumed was 10$ knots, which required that the 
triple-expansion engines should develop 2400 indi- 
cated horse - power, the geared turbines 2150 
shaft horse-power, and the Diesel engine 2150 brake 
horse-power. The dimensions given are those of 
the accepted typical ship with triple-expansion 
engines. The aim of the authors and of those who 
took part in the discussion was to arrive at the 
differences in the qualities constituting earning 
capacity, and in the capital and working cost, due 
to the influence of the type of propelling machinery 
adopted. 

As regards capital value the steamship, a single- 
screw -. cost 63,0001., provided no superheaters 
were added to the triple-expansion engines, or 
65,0001. if this economising element were intro- 
duced. The Diesel-engined ship, with twin engines 
and propellers, was estimated to cost 78,0001, 
and the ship with turbines using superheated steam, 
and working through gearing on the propeller-shaft, 
66,0001., and without superheater 2000/. less. There 
were sufficient data to enable these figures to be 
arrived at as a direct result of experience, but in 


- the case of the ship driven by suction-gas the step 


from the small ship, now running, to the large cargo 
vessel was reckoned somewhat too large to justify 
the same close estimate of results. Economy in fuel, 
of course, reduces the amount of storage needed, 
and increases the cargo capacity, and therefore 
reduces the capital cost es ton of freight-earning 
cargo. The difference of the fuel weight and of 
bunker capacity for a voyage is considerable. It is 
estimated that the tri lo cananion engine using 
superheated steam would require 480 tons of fuel 
for a 3500-mile voyage ; the turbine, using 
superheated steam, 375 tons of coal ; and the Diesel 
engine from 157 to 176 tonsof fuel. The difference 
in weight of fuel and in its stowage thus enables the 
cargo carried to be higher alike in the geared-tur- 
bine ship and in the Diesel-engined ship, so that the 
capital cost per ton of freight-earning cargo works 
out at 8.131. for the reciprocating-engined ship usin 
superheated steam, 9.11. for the Diesel-engin 
ship, and 8.051. for the geared-turbine ship using 
superheated steam. 


the debate thoroughly justifies, | brake horse-power ; for the four-stroke cycle engine 


of the Vulcanus, 0.42 lb.; for the two-stroke cycle 
engine of the Toiler, 0.44 lb. ; and for the four-stroke 
cycle engine of the Selandia, 0.473 Ib. on the 
assumption of a thermo-dynamic efficiency of 
76.8 per cent. There is, however, the question as 
to whether these various results include the fuel 
for all purposes, for working, for instance, donkey 
| boilers, for galley p , &c. It is still matter 
for doubt whether, as Sir Marcus Samuel seems to 
claim, the oil consumption of the Diesel-engine 
ship is one-fourth per unit of weight of the coal 
consumption of the triple-expansion steam-engine, 
or one-third, as many contend. 

The significant fact was mentioned that there 
are 600 ships at sea using superheated steam, and 
that the economy from these ranges from 15 per 
cent. to as much as 26 per cent., according to the 
degree of superheat. The most recent proof of the 
advantage of superheated steam, although it is 
from eee destroyers, is sufficiently striking 
to justi y inclusion here. In the British destroyer 
Attack, fitted with Yarrow’s system of superheat- 
ing, the shaft horse- power developed on the eight 
hours’ full-speed trial was 17,990, and the oil 
consumed 64.9 tons in the eight hours ; while in 
the case of the Firedrake, without superheater, 
the shaft horse-power developed was 19,174, and the 
oil consumed 76.9 tons in the eight hours. This 
shows an economy due to superheating at full 
— of about 9.7 per cent. At the cruising speed, 
the power for 13 knots speed in the Attack 
was 877 shaft horse-power, and in the Firedrake 
779 shaft horse-power, the oil consumed during 
the 24 hours’ trial being respectively 17.4 tons in 
the case of the Attack and 22.1 tons in the case of 
the Firedrake, showing an economy at the slow 
speed of no less than 33 per cent. due to super- 
heating. Ina geared-turbine ship the economy due 
to superheating, as compared with triple-expansion 
engines using saturated steam, was stated at 4.9 lb. 
of water per hour, equal to 32 per cent. Even 
with the triple-expansion engine the best thermo- 
dynamical efficiency has not yet been got; while 
with the high-speed turbines, working through 
gearing, there is still room for further improve- 
ment, particularly should commercial conditions 
enable oil to be used as fuel for the steam-boilers. 

The advocates of electric transmission had much 
to say against helical gearing, and Mr. W. L. R. 
Emmott, New York, referred to the stress on 
toothed surfaces increasing with the diminution 
of the number of teeth in the pinion, making it 
difficult to use small pinions, and consequently 
difficult to get large ratios of speed reduction ; 
to the limitation of the length of pinions, and, 
consequently, the output for a given diameter, 
owing to the torsional elasticity of the metal, which 
might prevent equal distribution of load throughout 
the entire length ; to the augmentation of shock 
and strain on toothed surfaces by increase of peri- 

heral velocity, thus limiting the turbine speeds 
or a given pinion diameter and output: and to 
increased size and diameter of gears in ships 
which were subject to working in a seaway and to 
vibrations, necessarily conducing to irregularity of 
strain on toothed surfaces. But all of these 
mechanical difficulties were, Sir Charles Parsons 





stated, imaginary difficulties and objections which 
had not been met with in the design or the work- 


ing of gears. It was further stated that from 
experiments which had been carried out in 
order to arrive at the ultimate strength of the 


teeth of helical gear it was found that, with pres- 
sures as adopted in the Vespasian, the ultimate 
breaking strength was 80 times the load. As 
regards the maximum power which may be trans- 
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mitted through gearing, Sir Charles did not seem | 
to anticipate any difficulty in the case of any powers 
within the limits likely to be reached for many 
years, and found justifiable satisfaction in the fact 
that 100,000 horse-power of geared turbines were 
in use or building at the present time for merchant 
and naval ships. Indeed, one of the outstanding 
features of the discussion was the favour with 
which the Parsons geared turbine was accepted. 
If the consumption of the Diesel engine be taken 
at 0.49 lb. per brake horse-power per hour, it is 
found that the fuel consumption per day for the 
typical cargo-ship design is 11.3 tons, for the 
geared turbine using superheated steam 27.2 tons, 
for the triple-expansion engine using superheated 
steam 34.5 tons, and for the triple expansion with- 
out superheated steam 42 tons. In no case, there- 
fore, is the fuel consumption of the Diesel engine | 
as low as one-fourth that of the steam-engine using 
coal, The commercial question, therefore, is first, 
whether the relative cost of coal and of oil on the 
routes traversed by the ships gives an economy in | 
fuel charges. This, indeed, is the crux of the | 
question ; because, as we have before pointed out, 
the mechanical problems can be solved when ship- 
owners are convinced of the superiority of one 
or other type of ship propulsion, Sir Marcus 
Samuel stated that tanks and supplies already 
existed for the whole of the Eastern hemisphere, 
and that large supplies were kept in hand at Port 
Said, Suez, Colombo, Bombay, Madras, Calcutta, 
Rangoon, Penang, Singapore, Bangkok, Batavia, 
Sourabaya, Hong Sunn Shanghai, Yokohama, Kobe, 
Adelaide, Melbourne, and Sydney. He, moreover, 
gave the undertaking of his company to increase 
these as occasion should arise, and stated further 
that the storage and supplies running at the pre- 
sent moment gave 100,000 tons of oil available 
at the producing ports of Balik Pappan and the 
Island of Tarakan, while for the trade west of the 
Suez Canal tankage existed at Constanza and 
Batoum. Sir Marcus sought to prove that the 
resent price of oil was abnormal owing to the 
insufficiency of oil-carrying ships, to the delay in 
the completion of such vessels now in hand, and to 
the difficulty of placing orders at reasonable rates 
for new ships. Thus freights were inflated and the 
price of oil unduly affected. This he felt sure 
would be rectified at an early date, with a con- 
sequent reduction in the price of oil. He stated 
that ‘‘ his company was prepared to make contracts 
for oil at all the ports where their fields were 
favourably placed geographically at prices which 
would leave shipowners a profit if the ratio of four 
to one (coal consumption to oil consumption) were 
accepted, leaving the enterprising members of that 
class the enormous advantages of the oil-driven 


ship.” 

The question of increasing the supply of oil was 
also dealt with, and the oft-repeated assumption 
that crude oils were suitable was controverted. Mr. 
E. Hall-Brown thought a considerable amount of 
assistance in providing a supply of a suitable oil 





would probably be obtained if gas-works managers 
of this country and others could see it to be to | 
their advantage to make smokeless fuel for| 
domestic purposes, and to use the tar and tar-oils | 
for the production of liquid fuel, the gas generated | 
being available for ge and heating purposes. | 
There was considerable difficulty, as Mr. William | 
P. Durtnall pointed out, in constructing an | 
internal-combustion engine that would burn crude | 
coal or residue coal in the form of tar-oil. But | 
the addition of 10 per cent. of mineral oil to| 
form the flux for burning the tar-oil had proved | 
feasible in the case which he had tried. Crude | 
oil was not only expensive, but unsatisfactory. | 
Texas crude oil has an asphalt basis, and it has | 
been found that after burning it in the cylinder it 
sometimes leaves a residue which clogs the piston- | 
rings and fuses them solid wita the pistons. The 
Borneo oil has a carbon base; but even this | 
oil requires to be treated before use in the 
Diesel engine. Sir Marcus Samuel stated that 
where pistons did foul the introduction of half a 

int of kerosene into the internal-combustion engine 
immediately scavenged the refuse. Nevertheless, 
he contended that it was important that the pistons 
should be so constructed as to be easily examined 
and the ager cleaned, because there was risk with 
some oils of fouling the pistons. Oil-engines 
should be so designed that one cylinder could 
be disconnected for cleansing at any time. The) 
process of distillation, which gave a distillate oil 
suitable for so-called crude-oil engines, was under- 


jearried is for the triple-ex 


taken to get valuable products, the oil suitable 
for engines being practically a by-product, and, as 
Sir Boverton Redwood has pointed out, only a small 
proportion of the crude oil is available for use as a 
source of power. Even if the whole of the crude 
petroleum, on the basis of the total output in 1910, 
were utilisable, it would not—allowing for its higher 
thermal efficiency—replace much more than about 
5 per cent. of the world’s output of coal, whilst if 
used in internal-combustion engines it would be 
equivalent as a source of power to about 15 per 
cent. of the coal. 

There was a wide difference of opinion as to the 
robable cost of wear and tear. This was assumed 
y Mr. Orde to be 1101. per month for the oil- 

engine in the type ship dealt with, as compared 
with 1001. in the steam-engine. Some of the 
advocates of the oil-engine, however, consider 
that this was too high, and that the oil-engine 
would have the advantage because boilers required 
scaling and cleaning, and frequently made a big 
charge against the steamship. When one con- 
siders, however, the enormous complications and 
multiplicity of detail in the oil-engine instal- 
lation, it would seem as if Mr. Orde’s figures 
are not far out. In the largest oil-engine ship 
now at sea, as Mr. H. F. Fullagar pointed out, 
there are in the engine-room, including auxiliary 
engines, 24 working cylinders, 96 cylinder-valves, 
160 cams, innumerable levers, joints, and tappets, 
and nine compressors, in five of which the compres- 
sion reaches 900 lb. per sq. in., so that there is, at 
least, much to keep in good repair. 

Mr. Orde, in the machinery adopted by him 
for the equipment of the type ship, preferred 
two-stroke cycle engines driving twin-screws, and 
here, again, he was criticised, the contention being 
that, first, the single screws gave better results, and 
that the four-stroke cycle engine was preferable. 
Mr. Kuudsen, for instance, stated that the oil 
consumption in the two-stroke cycle engine was 
20 per cent. higher than in the four-stroke cycle 
engine. Mr. G. Zulver, of the Anglo - Saxon 
Petroleum Company, contended that the fuel con- 
sumption, as ascertained from the working of the 
Vulcanus, was 15 per cent. less, although the 
capital charges were 10 per cent. higher, and, 
further, that the wear and tear as ascertained 
from the Vulcanus should be 50/., as compared 
with 130/. per month for a steamer. There can be 
no doubt, however, that the two-stroke cycle engine 
must be the ultimate design if powers are to be 
increased to any considerable extent ; for while the 
four-stroke cycle engine may be commended for 
the present because it affords less complications and 
less risk of breakdown, it nevertheless requires a 
greater number of cylinders and a greater weight 
for the same power. 

In summing up the working costs independently 
of fuel consumption it is found that there is not 
much difference in the three types of engines of 
which particulars are given: the triple-expansion 
steam-engine, the geared turbine, and the Diesel 
engine. Insurance of oil-engines was put a little 
higher in these comparisons than it ought perhaps 
to have been, because, while Lloyd’s underwriters 
were at the outset inclined to look with doubt upon 
the oil-engine, more confidence now obtains, and 
it is probable that insurance may not much exceed 
that of the steam-engine. Including insurance, 
wages and provisions, wear and tear, stores, port 
charges, management, and 5 per cent. for depre- 
ciation, with a like allowance for interest on 
capital, the triple-expansion engine of the type 
ship, with superheater, works out at 30,7201. per 
annum. The Diesel engine, accepting the insur- 
ance at about the same total, costs about 31,800/. per 
annum, and the geared turbine, using superheated 
steam, at 29,970/. Thus the approximate cost of 
working a ship per ton of freight-earning cargo 
nsion engine 57.5d. 

r annum; for the Diesel engine, 57.7d.; and 
or the geared turbine with reciprocating en- 

gine, 55d. 

It must not be forgotten, however, that there 
are problems in mechanics yet to be overcome in 
connection with the application of the oil-engine. 
Sir Charles Parsons referred to some of these 
when dealing with the severity of the treatment 
of the cylinder due to the alternate heating and 
cooling of the walls, because of the difficulty of 
preventing the metal from cracking. Hopkinson 
and David, as he stated, have shown by experi- 
ments that over the periods of maximum tempera- 
ture and pressure the flame is very transparent, 
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and that the heat of the cylinder-walls increases 
with the depth of the flame and also with the 
density.’ Some of the experiments show that if the 
size and density are each doubled, the heating of 
the walls is also approximately doubled. Conse- 
quently the larger the cylinder the more severe is 
the heat; further, the larger the cylinder the 
slower should be the revolutions for a given piston- 
speed, and the longer the duration of each stroke, 
and this again increases the effect of the heat on 
the walls of the cylinder. Thus the increase in size 
and power of oil-engine cylinders must necessarily 
increase the difficulties from the metallurgical point 
of view as well as augment the capital cost per unit 
of power without affecting materially the economy. 
With turbines, on the other hand, increased size 
reduces cost. 

It follows that under present conditions the 
largest field for the oil-engine is in relatively 
small.powered ships, and that the commercial con- 
dition is best met on those routes where oil is 
easily obtained from wells in adjacent countries. 
This, it may be said, is the principal deduction 
from the comprehensive discussion at the Newcastle 
Institution. Each type of engine has its sphere, 
and good will accrue from recognition of the 
limitations, because advocates who assume that any 
one type is universally applicable must necessarily 
provoke opposition. he mechanical problems 
are becoming more and more understood. There 
may not be a greater display of confidence than for- 
merly in the potentialities of the oil-engine, but a 
free discussion of difficulties in the light of experi- 
ence must have its effect upon all workers in 
this field of engineering. The one warning neces- 
sary is against hasty assumption and premature 
attempts at high powers. We echo the hope 
expressed by Mr. Tom Westgarth, that progress 
will not be delayed by too much hurry in the first 
instance. 








SOME EXPERIENCES WITH A 
UNIPOLAR GENERATOR. 


At one time and another a considerable amount 
of work has been done in connection with the 
development of the unipolar or homopolar gene- 
rator. This work, although it has not established 
the unipolar machine in a position of any great 
importance in the electrical world, has, none the 
less, been far from infructuose, and with individual 
machines a quite fair measure of success has been 
attained. It is probable that the work will con- 
tinue, particularly in view of the peculiarly attrac- 
tive qualities of the homopolar machine from the 
point of view of the generation of direct current 
with steam-turbine-driven units. As one example 
of a successful machine, although of small size, we 
may refer to the homopolar dynamo developed by 
Mr. R. H. Barbour, and described in our columns 
some ten months ago.* At the present time we 
wish to draw attention to a machine that was dealt 
with by Mr. B. G. Lamme in a paper presented at 
the 29th Annual Convention of the American 
Institute of Electrical Engineers at Boston, Mass., 
last month. 

We have particular pleasure in directing atten- 
tion to Mr. Lamme’s paper, since it was in the 
main concerned with the difficulties and disappoint- 
ments which were met with in the working of the 
machine he described. The various faults which 
developed and the methods by which they were 
met were fully dealt with. A paper of this class 
is something of an exception, although there have 
been notable examples of it, particularly in America; 
but there can be no question that such a frank 
discussion of faults and their remedies is of enor- 
mously greater interest and value to the members of 
an institution than is the commoner treatment which 
deals only with finally successful results, and sug- 
gests that, from inception to completion, the work 
was a continual success down even to its smallest 
details. The relative proportion of failures in 
engineering work is small; but even in the most 
successful jobs there are probably small hitches 
which, if brought forward in technical papers, 
would be of quite as much value to those who 
hear or read the papers as would the infor- 
mation dealing with the main features of the 
work. 

The machine Mr. Lamme described was of 
2000 kw. output, giving 7700 amperes at 260 volts, 
and running at 1200 revolutions a minute. It was 


* See ENGINEERING, vol, xcii., page 318. 
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built in 1906, and was of the cylinder type, some- 
what on the lines of Mr. Barbour’s machine. A 
diagrammatic cross-section and end view are given 
in the figures below. The machine was double- 
ended in the sense that the collector-rings were 
disposed uniformly at each end of the rotor, as 
shown in Fig. 1. There were sixteen rings in 
all, the corresponding rings at each end being 
connected together by the main rotor conductors, 
which were made of solid copper rod. The 
conductors were carried through holes in inter- 
vening rings and in the centre projecting t 
of the rotor, and were run in insulating tubes. 
These main conductors were upset at their ends 
and screwed into tapped holes in the collector- 
rings to which they made contact, and were 
an easy fit in the other rings through which 
they passed. To allow of expansion, the con- 
ductors were made each in two parts, joined at 
the centre of the rotor by flexible copper 
straps. There were forty-eight conductors in 
all, six being connected to each ring. Their dis- 
position round the rings can be seen in the end 
view of the machine. 

The rotor was a solid steel forging, and had 
twelve 2?-in. ventilating-holes running from end 
to end, as can be seen in the side view. , seo holes 
were connected to the outer surface of the rotor by 
radial 12-in. holes drilled, between the collector-rings, 
as shown. There was a large fan at each end of the 
rotor, whose purpose it was to force air through 
these ventilating-holes and also over the top 
of the collector-rings. The stator was a steel 
casting, but the centre part forming the pole-face 
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generators. This follows naturally from the large 
currents which have to be handled in big machines, 
and the high-speed surfaces from which they have 
to be collected. Unipolar dynamos are essentially 
low-voltage machines, and higher voltages can only 
be obtained by connecting the various conductors 
in series. In the present machine, for instance, 
all the collector-rings were in series, so that each 
set of brushes had to carry the full 7700 amperes. 
The first trouble arose with the collector-rings 
when the machine was running on a short-circuit 
test on the test-bed, and carrying about 8000 
amperes. The trouble arose fram the expansion 
of some of the outer ar. so that they 
came loose from, and shifted sideways on, the 
inner base-ring. An investigation, which was then 
made, showed that a temperature rise of about 
70 deg. to 80 deg. Cent., combined with the high 
centrifugal stress, would be sufficient to cause 
the rings to come loose. It was then attempted 
to get over the difficulty by shrinking on rings with 
a greater tension, and in order to allow of this 
steel rings were used. These were, however, 
found so to decrease the efficiency of the machine 
that they were ultimately given up, and complete 
bronze rings were used, the net of an inner 
base-ring and an outer wearing-ring being perforce 
abandoned. When these complete rings were being 
fitted it was considered possible that they, equally 
with the double rings, might work loose owing to 
heating, and to prevent the possibility of this a most 
interesting arrangement was introduced. This con- 
sisted of a series of flat steel springs, each some 
few inches long and the width of the rings. These 
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was made up of laminated iron, as shown. 
This arrangement was adopted in order to obtain 
an easy method of forming the stator slots for 
the conductors which joined the various brushes 
together. The collector-rings were made each in 
two parts, consisting of a base-ring insulated from 
the rotor with mica, and an outer wearing-ring 
shrunk on to the base-ring, and held in position 
sideways by shallow collars. The object of this 
arrangement was to allow of the fitting of new 
wearing-rings at any time without completely dis- 
mantling the rotor. Both base and wearing rings 
were made of bronze. There were eight sets of 
brush-holders at each end of the rotor, carried by 
copper supporting-rings which embraced, but, of 
course, lay clear of, the collector-rings. These 
supporting-rings were insulated from the frame, 
and were connected in series by conductors running 
through to stator slots, as before mentioned. 
The brushes were of copper leaf, and were in. 
wide and lgin. thick. There were 16 brush- 
holder studs per ring, and two brush-holders per 
stud. The brushes were disposed uniformly around 
the collector-rings. The field coils embraced the 
rotor, and were carried at the outer ends of the 
machine, as shown in the side view. 

The details as described above represent the 
machine as first constructed, but many moditica- 
tions were subsequently necessary owing to faults 
which developed during working. Some of these 
faults came to light during the early shop-tests of 
the machine, while others were only discovered 
after it had been set to practical work. It is not 
advisable here that we should deal with the various 
faults in the chronological order in which they 
developed, as more interest will attach to a treat- 
ment of the various features of the machine which 
required modification, each by itself. One of the 
greatest troubles which was encountered arose in 
connection with the collector-rings. This is not 
surprising, as the collection of the current has always 
proved to be one of the difficult points in unipolar 








springs were arranged end to end circumferentially 
around the rotor, and were clamped into position 
and drawn down so as to conform to the curved 
surface of the rotor. A ring was then heated and 
slipped into place over the springs, the clamp 
being moved back off the springs as the ring 
was moved on to them. In the event of the 
rings expanding, the springs would, of course, 
deform and hold it tight. ft was calculated that 
the springs would still hold the rings fairly tight 
even if the temperature rose to 180 deg. Cent., 
which is far above anything likely to be reached. 
It is most interesting to learn that this novel 
arrangement of spring was entirely successful, and 
that it was ultimately adopted with double rings 
as first used, plain springs being used under the 
base-ring, and springs covered with thin sheet 
copper, to improve the conductivity, between the 
outer wearing-ring and the base-ring. 

Other ieoulie was experienced with the collector- 
rings owing to the action of the lubricant which 
was employed. This, in the first instance, was 
vaseline fed on to the rings by pads. After a time 
sparking of the brushes was noticed, and it was 
found that the vaseline had formed into a sort of 
black smudge on the rings, which had more or 
less insulating qualities. Other lubricants and oils 
were tried, but all were found in time to have the 
same effect, and in the end graphite was employed. 
This latter material proved quite successful in con- 
junction with the copper brushes, although some 
brushes consisting of graphite incorporated with 
some fine copper, or other metal, were found to be 
quite unsuitable. This difficulty over lubricating 
was probably due to the high current density at the 
brush surfaces, which amounted to 16 to 20 amperes 
per sq. in., as compared with the 14 to 2 amperes 
of ordinary practice. A difficulty was also met in 
connection with the brushes, and was solved in a 
quite novel way. This difficulty was not, however, 
inherent in the machine, but was due to the fact 
that it was installed in a cement mill. The whole 


atmosphere was full of finely-divided dust, which, 
in time, accumulated at the back of the brushes 
in the acute angle between the brush and the 
collector-ring. This accumulation of dust in time 
tended to lift the brushes out of contact, and 
caused sparking and burning. It was not feasible 
to overcome the trouble by careful and regular 
cleaning, owing to the inaccessible position of the 
brushes and rings, and the matter was dealt with 
by turning the brushes so that the collector-ring 
surface ran against them. This caused the accu- 
mulating dust to be continually scraped off by the 
brushes, and no further trouble was experienced. 
This remedy was a very simple one, but the suc- 
cessful running of copper leat brushes against the 
direction of a collector-ring running at 220 ft. a 
second is a matter of such novelty as to deserve 
record. 

The actual electrical troubles with the machine 
were few. There was some undue heating 
of the pole face of the rotor, which was put 
down to some distortion of the flux due to the 
effect of the stator-slot conductors which con- 
nected the brush-supporting rings. This was got 
over by increasing the air-gap and using wedges of 
magnetic material to hold the slot conductors, in 
place of the non-metallic wedges that had pre- 
viously been used. The rotor pole-face was also 
crudely laminated by turning grooves in it, and the 
holes through which the rotor conductors were 
carried were turned into partially open slots by 
cutting a narrow groove along their topside. There 
was also an electrical difficulty owing to the passage 
of stray magnetic fluxes through the bearings of 
the machine. These fluxes, passing from the shaft 
to the shell of the bearing, constituted the elements 
of a small unipolar machine, the bearing metal 
serving as the collector-brushes. The effect of 
this was to give an electromotive force across the 
ends of each bearing. This trouble was got over by 
fitting small demagnetising coils outside the stator- 
frame at each end of the rotor. Alterations were also 
made in the ventilation. It was found that the fans 
at each end of the machine were of little value, and 
made an excessive noise. They were accordingly 
removed, and the ventilating-holes through the 
rotor were enlarged. These changes reduced the 
windage losses, and at the same time kept the tem- 
perature of the machine at a reasonable figure. As 
amended in the way we have described, the machine 
proved quite a success, and has now been running 
night and day for seven days a week over a long 
period. The radial wear of the rings is about # in, 
a year, which is not excessive in view of the number 
of brushes and the s of rotation. There are 
eight brushes on each ring, and the wear works 
out to 1 in. in radial depth for a travel of 3.6 
million miles of the surface of a ring. 








MALINGERING AND THE WORKMEN’S 
COMPENSATION ACT. 


Ir is possible that most employers who are 
insured against the risks of the Workmen’s Com- 
msation Act are lulled into a sense of :adifference 

y the fact that with the payment of the premium 
responsibility is at end. It is for the company to 
y what is due and to avoid payment if nothing 
is due in law. In the result, the conduet of com- 
pensation cases has become to a large extent 
entrusted to solicitors and counsel who are experts 
in the matter ; while there has grown up a race of 
physicians and surgeons who have not only had 
considerable experience of the numerous ‘“‘acci- 
dents” which tend to incapacitate a workman, but 
who are adepts at detecting the malingerer. Certain 
forms of malingering are comparatively easy to put 
into practice. The man who has a stiff back can 
pretend that he is wholly unable to work or even to 
stoop. Again, there is a modern complaint which 
is an ever-present help to the man who dislikes work 
—namely, neurasthenia. It being easy to malinger, 
this despicable kind of fraud is too frequently prac- 
tised before judges, who are naturally unwilling to 
turn a deaf ear to a claimon behalf of an incapacitated 
man. We are not surprised to find that reports of 
cases in which malingering has occurred are compa- 
ratively frequent. The instinct to malinger is deeply 
embedded in the human disposition. The workman 
who stays at home on half-pay is but the successor 
of the schoolboy who pleads a cold in order to be 
excused his task. A report of a case has recently 
been published, however, which shows that malin- 





gering can be reduced toa fine art. It can even be 
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practised in relation to such a delicate part of the 
frame as the human eye. 

In the case in question a miner recovered com- 
pensation in July, 1909, on account of an attack 
of miner’s nystagmus. This is an obscure complaint, 
the objective symptoms of which are “‘ a character- 
istic rolling movement of the eye,” especially in 
extreme lateral positions, which may be associated 
with general nervous disorders and visual defects. 
It is common in coal-miners, and is due to the 
cramped and oblique position in which the miners 
have to work, associated with very defective illu- 
mination. It may be cured by persistent absten- 
tion from the work which caused it. In the case 
under review compensation on a generous scale 
was paid to the miner until the present year, when 
the employers sought to have it reduced on the 
ground that the man had recovered. Evidence was 
adduced that he was deliberately producing the 
symptoms of nystagmus, and that although he had 
undoubtedly suffered from the complaint, and still 
had some traces of it about him, he was, in fact, a 
malingerer. Judge Longstaff took this view. In 
giving judgment he said :—‘‘I am convinced that 
the respondent has been malingering in the sense 
that he has discovered and used means whereby he 
can produce within reasonable limits for such period 
as he desires all the symptoms of miner’s nystag- 
mus.” In these circumstances the compensation 
was reduced to ld. per week. 

If malingering of this kind is possible, anything 
would appear to be possible ; but let the malin- 
gerer beware how he tries to deceive the doctor by 
saying that his sight is affected. This is one of the 
matters upon which a doctor can speak with cer- 
tainty ; and if the patient is pretending to be 
blind of one eye, it is quite easy for the oculist 
to show that he can really use that eye to perfec- 
tion. 

The employer who suspects that a claimant for 
compensation is an impostor will do well to get 
into touch with a doctor who has had experience in 
these cases. A few very simple devices may be 
adopted to detect the malingerer who is new to the 
game. The writer, for instance, once met a doctor 
who used to keep a mirror outside his surgery 
window set at such an angle that he could watch the 
gait of any patient who was coming or going. This 
was useful, because many a patient who walked 
lame when under examination was apparently 
cured when he left the doctor’s front door. 

‘*Feigned diseases of the skin,” writes Dr. 
Collie, ‘‘ such as rashes or ulcers, may be brought 
about by chemical irritants—turpentine, for in- 
stancs. They may be caused mechanically with 
ins, or by continuous rubbing with the fingers. 

hey are always produced in some part easily 
accessible, such as the left arm. Compared with 
genuine disorders, there are usually conspicuous 
differences as regards the history of the onset, the 
position, distribution, and appearance of the erup- 
tion, and the rapidity with which it spreads or heals. 
There may be tell-tale spots or streaks caused by a 
caustic fluid having dropped or run down. 

‘*Those accustomed to dealing with cases in the 
public service and elsewhere, where claims for per- 
sonal damages are so frequently preferred, are, as 
a rule, conversant with guileless but efficient 
methods, whereby those either exaggerating or 
making false claims are detected. When a claimant 
is malingering and has been found out, it is unwise 
to put him in possession of that important fact, for 
before the trial of the action he has ample oppor- 
tunity for finding plausible explanations of the 
damning evidence, which should be sprung upon 
him only at the last moment under cross-examina- 
tion, or given by the medical examiner when in 
the box.” 








THE EFFICIENCY OF NOZZLES AND 
GUIDE-BLADES. 


A LARGE proportion of the experiments hitherto 
made on the efficiency of nozzles and guide-blades 
for steam-turbines have been carried out with 
patterns differing from those generally used in actual 
practice. In a communication from the Laboratory 
of the Technical High School, Charlottenburg, 
recently published, Dr. Paul Christlein gives the 
results of a series of tests made by him with types 
corresponding in every particular to patterns com- 
monly used. 

In principle the method used in these tests was 
identical with that first adopted, we believe, by 
Napier. The reaction of the jet was measured, 





and its velocity deduced from the fundamental 
equation of mechanics :— 
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where f denotes the observed reaction, and w the 
weight of steam escaping per second. This steam 
was collected in a surface condenser and accurately 
weighed. The apparatus used is illustrated in 
Fig. 1. The nozzle under test was mounted at the 
end of a pendulum pipe, which, as shown in Fig. 2, 
was supported at its upper end on ball-bearings. 
The steam supply was admitted through the hollow 
axle on the left, whilst on the right was fitted the 
weigh-beam and scale-pans with which the reaction 
was measured. Labyrinth packings were used to 
check the steam leakage at the left, and this leakage 
was collected and weighed. As the steam issued 
from the nozzle, it tended to thrust the pipe to the 
left, and this reaction being counterbalanced by the 
weights in the scale-pans, the velocity of efflux was 
calculated from the equation given above. The 
steam pressure and temperature in the nozzle 
chamber was noted, and from the pressure in the 
discharge chamber the theoretical velocity of efflux 
could be calculated. In general the velocity deduced 
from the observed reaction was very materially less 
than that calculated from the pressure drop. Some 


|results with nozzles of the type shown in Figs. 3 
| to 5 are plotted in Fig.6. The upper curve shows 
the theoretical velocity, and the lower the velo- 
| cities as deduced from the reaction of the jet for 
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of 186 deg. Cent. The ratio of the actual to the 
theoretical velocity was as a maximum only some 
0.94 to 0.95, the expenditure of available heat 
being some 150 to 170 B.Th.U. per lb. When the 
discharge pressure was raised, thus making the 
divergent portion of the nozzle too wide to be 
properly filled by the escaping steam, the efficiency 
fell off rapidly, as shown by the lower portions of 
the experimental curves. The bending-over of the 
upper portion of the curves arose from the fact 
that the discharge pressure was reduced below its 
proper value, so that the steam was not fully 
expanded on issue. Experiments were also made 
with guide-blades of the type shown in Figs. 7 
and 8, and the results are plotted in the curves 
given in Fig. 9. 

One noteworthy feature in this case was that the 
highest efficiency was apparently attained with 
velocities in excess of the critical value. In our 
opinion, however, this conclusion involves a serious 
fallacy. There can be no doubt whatever as to the 
existence of a critical velocity numerically equal to 
the speed of sound in the vapour. There must 
accordingly be some definite discharge-pressure at 
which this velocity is attained, and any further 
reduction of the external pressure gives rise to no 
increase in the velocity of efflux. It is quite true 
that if the pressure in the discharge chamber is 
lowered still further, this will produce an apparent 
increase in the reaction, since whilst the pressure 
at the mouth of the orifice remains at its former 
critical value, the external pressure on the area of 
the nozzle-box immediately opposite is reduced. It 
follows, therefore, that the velocity of discharge is 
no longer proportional to the reaction, but is really 
unaltered. On the other hand, Rateau showed, 
many years ago, that even if steam has to finish its 
expansion in the moving buckets, owing to under- 
expansion in the nozzle, there is no decrease in 
over-all efficiency unless the amount of under- 
—— be large. Hence, although the higher 
velocities recorded in Fig. 9 are largely imaginary, 
it may well be that there may be some advantage in 
operating guide-blades with more than the critical- 
pressure drop. 

The other noteworthy feature of the experiment 
is the extraordinarily low efficiencies recorded with 
velocities of 700 ft. to 1000 ft. per second. From 
Fig. 9 it appears that with a velocity of about 


1000 ft. per second, there was a loss in the guide- 
blades of about 30 per cent. of the energy supplied. 
So large a loss as this will not readily be accepted 


by turbine-builders without confirmation by other 
methods. Much care to avoid and minimise sources 
of error was exercised by Dr. Christlein, but it 
seems possible that his measurements of tempera- 
ture and pressure are not above suspicion. The 
inherent difficulties in making such measurements 
are such that no turbine-builder now places any 
great reliance in superheats and pressures mea- 
sured at different points of a turbine-casing, since 
experience has shown that readings taken on 
— sides of the same belt of steam may 
iffer quite materially. 





NOTES. 
LoumaNN CoatineG FoR IRON AND STEEL. 

A NEW galvanising process, very similar to the 
old hot galvanising process, has been brought out 
by the H. J. Lohmann Compary, of 50, Church- 
street, New York, U.S.A., and has, according to 
Metallurgical and Chemical Engineering, been 
adopted with satisfactory results by the Brier Hill 
Steel Company, of Youngstown, Ohio, by the Erie 
Railroad Company, and others. The essential 
feature is that some mercury is added to the pre- 
paratory bath ; some mercury is hence said to be 
deposited on the metal, and when the metal is 
afterwards heated in the alloy, the mercury is said 
to volatilise and to open out pores, into which the 
alloy enters ; thus a superior adhesion is supposed 
to be secured. If this explanation be correct, we 
should imagine that an amount of amalgamating 
mercury salt would be required which would make 
the process rather expensive ; but our contem- 

rary does not refer to this point. The iron is 

rst pickled in the ordinary way in sulphuric acid. 
It then passes into the Lohmann bath, consisti 
of hydrochloric acid, mercury bichloride, and 
ammoniac. The iron is now dried and immersed 
in the alloy at a temperature of about 1000 deg. 
Fahr. ; here the volatilisation is to take place. One 
recommendation of the process is that old hands, 
experienced in hot galvanising, can at once be put 





to this work. The patented process is suitable for 
plating iron and steel with zinc and lead and with 
alloys of the two metals, to which tin may be added. 
An alloy of 100 parts of zinc, four parts of lead, 
and one part of tin is recommended, for instance, 
for pliable sheets. 


State Taxes In France, GERMANY, AND GREAT 
BritaIn. 

In a series of leading articles recently published 
in the République Frangaise, Mr. Jules Roche, the 
well-known French economist, has reviewed the 
situation in regard to the State taxes paid annually 
at the present time by every member of the com- 
munity in France, Great Britain, and Germany. 
The principal figures for each country given in 
the series are the following :—In France the net 
amount of State taxes is 3780 million francs, which, 
divided by the number of inhabitants in the country, 
39,600,000, gives an average per inhabitant of 
95.45 francs (about 76s. 4d.). In the case of Ger- 
many, the compiler has taken as a basis of compari- 
son the amount a Prussian pays annually to the 
Kingdom of Prussia and to the Empire, explaining 
that in Prussia the taxes are higher than those of 
the other States or Duchies. The Prussian State 
taxes amount annually to 1452 million francs, 
which, divided by 41 million inhabitants—the 
a of Prussia—yields an average of 35.40 
rancs (about 28s. 4d.) per inhabitant; the taxes 
paid to the Empire amount to a further total of 
1850 million francs, which, divided by the 66 mil- 
lion inhabitants forming the German Empire, gives 
an average of 28.03 francs (about 22s. 3d.) per 
inhabitant . The total for a Prussian subject 
amounts, therefore, to 63.43 francs (about 50s. 7d.). 
The British taxpayer pays in State taxes 3607 
million francs, which, divided by 45,300,000 
inhabitants, gives an average of 79 francs 
(about 63s. 3d.) per inhabitant. The obvious 
object of the articles in question was to refute the 
statements made by some French statisticians to 
the effect that we, in this country, contributed 
more heavily to our Budget than did the French to 
their own, and Mr. Roche concludes his series of 
articles by stating that such is not the case, ‘‘ the 
British subjects being less taxed by their Sovereign 
than are the French sovereign citizens by their 
servants.” Itisinteresting to note from the articles 
in — that every Prussian subject contributes 
to his country’s State Budget 32.02 francs (about 
25s. 9d.) less than does every French inhabitant to 
his own, and 15.57 francs (about 12s, 8d.) less than 
every Briton to our own State Budget. A verbal 
statement which was made to us a few weeks ago, 
on the occasion of a journey to Germany, to the 
effect that the State taxes were less high in that 
country than in France and in England, is fully 
confirmed by the above figures. When, therefore, 
occasion demands, the German nation will be able 
to reckon on an enormous surplus raised by 
increased taxation. 


Tue Nipron Yusen Kaisa. 


The development of the mercantile marine of 
Japan is one of the most important among the 
many developments which have taken place in that 
country, and it deserves to be studied by all who 
are interested in the shipping industry, as the 
enterprise and energy of the Japanese in this de- 
partment is being shown in almost every part of 
the world. The most important. shipping company 
in Japan is the Nippon Yusen Kaisha (Japan Ship- 
ping Company), and the report of its operations 
during the business period ended March 31 shows 
that during the previous six months the trade had 
been great. and remunerative. The number of 
liners on service was 70, with an aggregate ton- 
nage of 287,000, in addition to seven steamers held 
in trust, of an aggregate tonnage of 26,000. The 
number of passengers booked totalled over 79,000, 
while the cargo carried aggregated about 1,640,000 
tons. The mileage covered by these liners totalled 
1,600,000 miles. Coastwise traftic was so brisk that 
chartered steamers had to be brought into requisi- 
tion, and the goods transported showed a remark- 
able increase. Nevertheless, the result of the ser- 
vice on the Far Eastern and near sea routes was far 
from satisfactory. The revolutionary disturbances in 
China had the effect of reducing the tonnage of 
goods carried, although in some of the routes there 
was an increase both in passengers and goods. On 
the European route two extra liners were placed on 
the service in addition to eleven regular liners. 
Outward cargo from Japan was practically the same 





as that, for the greg» period, and this also applied 
to cargo from Hong Kong, the Straits Settlements, 
and Colombo. That from Shanghai markedly de- 
creased owing to the Chinese civil commotion. The 
import of machinery and other articles for industrial 
purposes booked on the homeward voyages showed 
some increase. The coal strike in Britain had a 
considerable effect on the trade, and one or two 
liners had to carry bunker-coal in their holds on the 
return voyage. The passengers generally increased, 
especially the steerage passengers booked to Singa- 
re. On the American route, in addition to three 
iners on the Hong Kong- Seattle service, three 
liners were used on the Kobe-Seattle service, and 
the route was extended to Hong Kong. Thus a 
fortnightly regular service was maintained between 
Hong Kong and Seattle. The traffic on the route 
showed signs of recovery from the depression that 
revailed in recent years. The traflic on the Austra- 
ian route scored satisfactory results, the cargo 
booked to Australian ports from Japan and Hong 
Kong and that endl g for Japan and Manila on 
the homeward voyages both markedly increasing. 
On the Bombay route the cargo booked from Japan, 
Hong Kong, and Singapore somewhat decreased ; 
but the same was the case with the cotton shipped 
to China from India. The Indian cotton shipped 
to Japan, however, greatly increased, so much so 
that the cargo had to be transported by steamers 
chartered by the shipping conference at a loss. 
The Calcutta route was inaugurated towards the 
close of the previous business period, with four 
steamers. 








DEATH OF MR. JAMES DUNN. 

We learn, with much regret, on going to press, of 
the sudden death, on Wednesday night, of Mr. James 
Dunn, who was probably one of the most widely- 
known naval architects in this country, having served 
so long, and with so much advantage, to the Navy, 
in the Constructive Department at the Admiralty, 
and, later, as naval director of the Vickers Company. 
We must, however, defer a fuller notice of Mr. Dunn’s 
career, contenting ourselves for the present by stating 
that he had not n in his usual robust health for 
some time ; but a long sojourn in the country had, it 
was thought, resulted in a definite improvement. 
He had gone to York to attend to the business of the 
Employers’ Federation, in which he took a great part, 
and expired quite suddenly at a meeting, owing to 
heart failure. 








THE LATE MR. WILLIAM HAMILTON, 
SHIPBUILDER, PORT GLASGOW. 

By the death, at the age of seventy-four years, of 
Mr. William Hamilton, on Tuesday, at his residence 
at Whiting Bay, Arran, there has passed away one of 
the ehipbuilders who did much to establish the credit 
of the blyde as a centre for the construction of mer- 
chant ships. He was born at Saltcoats, in Ayrshire, 
but went to Port Glasgow in his early youth to serve 
his apprenticeship at the works of Messrs. John 
Reid and Co. In 1867, ‘ere yet he was thirty years 
of age, he started in business as a shipbuilder, 
constructing his first vessels for trading in the 
Bosphorus, and shortly afterwards was joined by 
his brother, who continued in the partnership until 
1892. The firm prospered, and soon afterwards re- 
moved into the larger yard named ‘* Newark,” where 
also developments were made. Finally the firm 
entered into the occupancy of the Glen yard in 1894, 
and from time to time extensions have been made to 
this establishment, so that the firm could build the 
largest type of general trading steamers. Some idea of 
the progress and status of the firm is afforded by the fact 
that last year their output of merchant vessels was 
26,000 tons, and in 1910, 23,000 tons. Mr. Hamilton 
continued to be head of the firm, and in 1904, when 
the co-partnery was converted into a company under 
the Limited Liability Act, he became the chairman, 
and in this capacity he has continued to control the 
destinies of the firm. Mr. Hamilton took his share 
of corporate work, serving on the Port Glasgow Town 
Council, and becoming chief magistrate. He was also 
a Justice of the Peace for Buteshire. 








Honour FoR Mr, Francis Fox, M, Insv, C.E.—It is 
with pleasure that we have to announce that the King 
has been pleased to confer the honour of knighthood on 
Mr. Francis Fox, M. Inst. C.E., who has for many years 

mn known in connection with important engineering 
works that have been carried out in different parts of the 
world. The honour is closely connected with the valu- 
able work which Mr. Fox, in conjunction with Mr. T. G. 
Jackson, R.A., recently carried out with the object of 
preserving Winchester Cathedral. Mr. Francis Fox is a 
member of the firm of Sir Douglas Fox and Partners, and is 
the son of the late Sir Charles Fox, who was the designer 
of the Crystal Palace, and he has for many years been 
in consulting practice in London. 
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The Flight of Birds. By F. W. Heapitgy, M.B.O.U. 
London: Witherby and Co., High Holborn. [Price 
5s. net. | 

Tue great service that birds have rendered to the 
cause of aeronautics has been to suggest the possi- 
bility of flight. If we had never seen such a thing 
as a bird, imagination might not have gras the 
feasibility of such a mode of locomotion. But the 
bird is a fact: it not only rises in the air, it pro- 
gresses at a rapid rate through it, continues its 
movement for a long time, and practically in any 
weather. Birds do not possess any very extra- 
ordinary muscular power, and yet by some process 
they apply mechanical force with an ease and 
certainty that we have not been able to imitate. 
They have given encouragement and incentive to 
ingenuity, but it is doubtful if the study of 
their motion in flight will in any way assist 
the ambition of aeronauts, increase the efficiency 
of their machines, or afford greater security. 
In a bird the brain and nervous system are 
part of the same machine as the locomotary 
apparatus. The muscular action is the direct 
action of the nervous system. The combination 
of the man and the seroplane represents this 
arrangement only very imperfectly. To know 
how the different muscles work is very diffe- 
rent to knowing how to imitate the process by 
crude and clumsy mechanism. But though birds 
may not teach us how to build or manipulate an 
aeroplane, on other grounds they are well worthy 
of observation ; they offer a series of problems 
which we ought to be able to solve, but which we 
have not. Mr. Headley ap to us to have 
studied some of these questions for the interest 
they ess inherently, not in the hope, or with 
the sole intention, of advancing the practice of 
aerial locomotion. 

The possibility of accomplishing automatic sta- 
bility is a point of supreme importance to the 
aviator, but the bird can teach very little. The 
author discusses the question with some care, but 
without arriving at a definite conclusion, though he 
renders more probable the likelihood that the bird 
has to make small conscious adjustments. There 
seems to be a continual displacement of the centre 
of gravity, which requires some voluntary action on 
the part of the bird to restore balance. The alter- 
nate depressing and raising of the wings being 
accompanied by a raising or lowering of the body 
of the bird may tend to make the centre of gravity 
travel horizontally, but the effect must be very 
slight. It does not explain how a bird that 
has so far lost its balance as to be thrown on its 
back can recover itself with amazing rapidity. 
Neither is it very clear how the curved surface of 
the wings or the elasticity of the feathers increase 
automatic stability, though the want of rigidity in 
the wings may make for lateral stability. e 
author appears to distrust the results of mathe- 
matical discussion, .and speaks slightingly some- 
times of those who have employed analytical inves- 
tigation ; but it would have been of great assistance 
and tended to clearness if he had submitted these 
problems to mathematical treatment. In the 
absence of that safe guide, it would seem from the 
author’s reasoning and from the inspection of 
photographs, that voluntary adjustments are 
needed, and are effected by the judicious use of 
unequal wing strokes. With our own movements, 
frequently difficult to decide what are volun- 
and what involuntary, but in the case of the 


it is 
tary 
bird the distinction is still more difficult, because 
the movements which we call voluntary, since they 


are not simply unconscious reflexes, are so largely 
instinctive. Flight is best described as due to ‘‘no 
steady careful maintenance of equilibrium, but an 
instantaneous recovery of balince whenever it is 
lost.” 

Steering is another matter which apparently 
gives the bird little trouble. The author infers 
that the tail is more a balancing apparatus than a 
rudder, and, similarly, that the legs are useful as a 
balance, but of little service in steering. A bird, 
after ae its tail, can = steer itself cleverly, 

robabl making use of an unsymmetrical posi- 
en of the vin. ale appears to be the ordi. 
nary mechanism in use, though other means are 
at command. Such birds as the swallow, the lap- 
wing, and the s w-hawk—all quick in steering 
—are distinguished by a fine expanse of tail, while 





One might conclude that birds make use of all 
their apparatus, and the author suggests, with 
some plausibility, that an effective means of steer- 
ing is found in the ‘suppleness of waist,” a 
quality which he estimates by the angle through 
which the backbone can be bent sideways. Accu- 
racy in alighting is a measure of the bird’s capacity 
in steering. The gannet does not seem to be able 
to accomplish this feat with any degree of credit 
to itself ; but small birds are masters of the art ; 
the linnet, for example, who has her nest in a 
gorse bush, would run a very great risk of injuring 
her eye if the power of adjustment was not regu- 
lated with great nicety. 

The endurance of birds is as great a mystery as 
any presented in the phenomena of flight. In 
leisurely flight the wing will make 120 strokes a 
minute ; in the case of a pigeon, as many as 480 ; 
in the sparrow, 780. Consequently, if a bird 
is on the wing some twelve hours the flying muscles 
may contract as many as 360,000 times. e work 
done is enormous, and the distances covered with- 
out great apparent effort most surprising. The 
author quotesa case in which ducks, when shot at 
dawn, were found to have their crops full of rice, 
the nearest rice-grounds being 180 miles distant. 
‘*These ducks, not as a migratory effort, but 
merely as incidental to each night’s food supply, 
sped at least 360 miles between dusk and dawn, 
and, we may add, are probably ready to do it 
again the next day and the next. Such a trifle as 
360 miles seems to put no strain on the digestive 
apparatus or any part of the organism.” One is 
tempted to ask whether the action of the muscles 
may not be as involuntary as those of breathing, 
and cause as little fatigue. Migratory flights, too, 
are very puzzling. The American golden plover 
will breed in Arctic regions, from Alaska to Green- 
land, and when autumn comes will pass over Nova 
Scotia, strike out to sea, and, taking no notice of 
the Bermudas, sail over the ocean till it reaches 
the West Indies. What particular attraction the 
West Indies offers cannot be determined ; it would 
seem that between Nova Scotia and Cuba these 
birds might find a climate or a locality equally suited 
to their necessities. Australia and New Zealand 
present similar instances of long and puzzling travel- 
Ras. The velocity of flight during these lengthy 
journeys is alittle uncertain. To judge by records of 
pigeon-racing and other observations near the 
surface, a bird will fly at the rate of 50 to 60 miles 
an hour, and there is a well-known and apparently 
trustworthy case in which a swallow accomplished 
106 miles in an hour. But these flights were 
effected at a comparatively low altitude ; assisted 
by the stronger wind, which researches into the 
behaviour of the upper air have shown to exist at 
great heights, greater speeds may be obtained. 

At this altitude there is less resistance and less 
buoyancy, and therefore the ratio of the size of 
the wing to the weight of the bird is, or should be, 
a factor of some importance. But here we meet 
another of those puzzles which emphasise the differ- 
ence between natural and artificial flight. If we 
can trust measurement, we have to explain the 
paradoxical law, that the greater the creature to 
be borne aloft, the smaller is the relative support- 
ing surface. This is brought out very clearly if a 
comparison is made of the square feet of wing 
surface required to support a pound weight in the 
case of insects and of birds. Different values are 
given by different authorities, as shown in the 
following table, some being taken from the author 
and some from other sources :— 


Insects. 
os requires ... ... 49-42 sq. ft. per lb. weight. 
Jragon-fly requires ... 30-22 ,, ”» 
Bee requires... we ” ” 
Stag-beetle requires ... 44-34 aa * 
Birds. 
Swallow ... 4.1 sq. ft. per lb. weight. 
a ia i ow ip - 
igeon 1.1 ” ” 
Condor 0.6 ae ” 


From the obvious mathematical law, that the 
area in bodies generally increases as the square of 
their dimensions, while their weight increases as 
the cube, we could very easily imagine a weight at 
which flight would be impossible. If a 2b. soaring 
bird requires for its support a ratio of a foot of wing 
surface to a pound of weight, it would follow that 
in a bird of twice the dimensions we should have 
a weight of 16 lb. to an area of 8 sq. ft., or only half 


the duck, with a short tail, is lacking in agility. | a square foot of supporting area to the pound weight, 





so that if flight was possible in the case of a smaller 
bird, itwould be extremely improbable in the larger. 
The larger the weight the more the difficulties in- 
crease, and it may be inferred that we could not 
have a flying creature much greater than the 
condor unless endowed with extraordinary strength, 
of wing. But this apparently necessary mathe- 
matical consequence is not the law of Nature, for 
while it is found that in the larger bird a smaller 
area for each pound of the weight is given under 
the law than in the smaller bird, it is also found 
that this smaller area is, nevertheless, sufficient, 
and from the mathematical law just cited there 
does not follow the apparently obvious consequence 
that the bird cannot be supported. But while it 
is certain that it is supported, the cause is not 
adequately explained. This difficulty does not 
seem to trouble the author greatly, but we fail to 
follow his reasoning. Especially does it seem un- 
satisfactory on one ground. Apparently, he leaves 
out of sight the wollandiihel w that resistance 
depends, to a certain extent, on the form of the 
surface, or that the resistance of a surface of given 
area is proportional to the length of its contour. 
Hagen has investigated this point, and given an 
expression for the resistance, taking into account 
the length of the perimeter. He explained his 
result as due not merely to gaseous viscosity or 
internal friction, but as a form of dissipation of 
energy recognised in other connections as convec- 
tive friction. The perimeter of a bird’s wing is 
difficult to determine, and the extent to which 
it can be altered is very considerable. The 
author’s discussion of this point and of the escape 
of air at the edge of the wing is not so thorough 
or so convincing as it might be. There is much 
here that needs further elucidation, as in the pro- 
blem of soaring. Mr. Headley is, of course, quite 
correct in intimating that a bird could no more 
maintain itself without motion of the wings in a 
uniform wind moving horizontally than in air at 
perfect rest. We have to do entirely with relative 
motion, and therefore it seems mechanically pos- 
sible for a bird situated between different strata 
of wind to maintain its position by taking advan- 
tage of different velocities. Langley has shown 
that the internal work of the wind, with its varying 
gustiness, is a factor all in the bird’s favour. We 
do not understand the author’s difficulty any more 
than we approve of his sneer at the great mathe- 
maticians, who maintain the accuracy of a theo- 
retical result without having actually watched a 
bird while soaring. It is as possible to look at a 
bird and learn nothing from its motion, as it is to 
look at a page of symbols without getting enlighten- 
ment. he author has approached the several 
problems from the point of view of the ornitho- 
logist. His knowledge of the habits and structure 
of birds is of great value. We think he under- 
estimates the assistance mathematical analysis is 
in a position to provide. 
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THE ASssocIATION OF CONSULTING ENGINEERS.—It is 
intended to hold a general meeting of duly elected mem- 
bers of the Association of Consulting Engineers on 
Monday afternoon next, the 22nd inst., at 4.45 o’clock, at 
the “on of Electrical Engineers, Victoria Embank- 
ment, W.C. 
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THE TELEPHONE TRANSFER. 


On Friday last the Solicitor-General resumed his 
speech, opening the case for the Postmaster-General 
in this arbitration. He criticised the method of arriv- 
ing at total cost by adding percentages to the cost of 
material for labour, storage, administration, &c., very 
severely. The fact that after nearly four weeks of 
study of their tables the company were still putting 
forward revised figures showed that their method was 
untrustworthy. There was not a single percentage | 
which did not need to be corrected even after the | 
company had worked at them for three years. 

The Solicitor-General proceeded to criticise the figure 
for head-office engineering and administration. In the 
company’s books these were 1.14 per cent. and 4.36 per 
cent., while the claim was 5 per cent. and 5.38 per, 
cent. respectively on the plant cost. The only justifi- | 
cation alleged was that the company thought they had | 
done their engineering very cheaply, and 5 per cent. | 
was a usual charge, while the administration was in- | 
creased by the separate establishment charge, which | 
could not be justified in principle. 

The Solicitor-General further said the compuay's 
figures made no clear distinction between work they 
had done themselves and work done for them by a 
contractor. It was right to take the contractor’s 
price, but not to add incidental charges afterwards, 
which were covered in practice by such aprice. Even 
if this were, as the company suggested, merely a 
question of law, the allocation of a fixed total sum for 
the incidental charges, required the allocation of a 
proportion of the total toa figure comparable properly 
to that from which you obtained the percentage. This 
criticism applied chiefly to exchange equipment, which 
were mostly built by contract. 

The next criticism was directed to piecemeal con- 
struction. Even if to build up the system in a 
piecemeal way, extending it as the business increased, 
were the proper and business-like method, yet, if that 
method made it more expensive, the purchaser should 
not be damnified by that. hat was simply a ques- 
tion of what the thing cost, not of its value, which 
was the point here. 

In other words, what was to be determined was 
the value to the Post Office of the system as a whole 
if it were new. Of course it could not be built up in 
a night, and during construction prices might vary. 
The purchaser was entitled to have the benefit, as he 
must put up with the disadvantage, of the general 
trend of prices over the proper period necessary for 
-construction. This was, on the Post Office contention, 
two years. That this was not too short was shown 
by the fact that in the United States over half a 
million stations were added to the telephone system 
in a year, which was more than the total here. 

Mr. Justice Lawrence suggested that piecemeal 
construction might in some instances be cheaper, but 
the Solicitor-General could not admit this. e com- 
pany had made no allowance for constructing as 
rapidly as was consistent with proper efficiency and 
economy. It was obviously cheaper, for instance, to 
put up a fully-loaded pole at first than to send men 
time after time to put a few more wires on to it. 

In any system of consecutive construction capital 
would be spent more rapidly, and consequently such 
things as rents, salaries, &c., would bear a lower pro- 
portion to the capital outlay. 





The separate establishment charge was not admis- | 


sible at all. It might be cheaper certainly to do 
piecemeal construction while piecemeal maintenance 
was being done at the same time than to do such 
construction alone. But that was not the proper 
comparison, which was between piecemeal construc- 
tion and consecutive construction. 


| been to appl 


9. The piecemeal principle was not a right method 
of valuation. 

10. The separate establishment charge was entirely 
unjustifiable. 

11. The method of calculating all other charges as 
& percentage on material or labour was an inconsistent 
one and inconsistently applied. 

12. Any error made in such a percentage method 
was necessarily a cumulative one. 

The Solicitor-General said in conclusion that, so far 
as wages and material went, there was no great dif- 
ference between his figures and the company’s ; it was 
about the ‘‘ on-charges ” that the real dispute arose. 

Cost of raising capital, which the company put at 
44 per cent., was not, for instance, a charge which the 
Postmaster-General could possibly be asked to pay. 
The value of the plant could not alter with the credit 
of the vendor, but admittedly any sum which a con- 
tractor would include in his price was chargeable so 
far as principle was concerned. 

The Solicitor-General then proceeded to open the 
case for the Post Office. The method adopted had 

to the agreed quantities what a con- 
tractor would charge for the er in situ ; that is, a 
rice for the material erected at the right place. 
he prices ruling about the end of 1911 had been 
adopted and taken in most cases from actual con- 
tracts. The Post Office also had, of course, an im- 
mense experience of such things as poles. He then 
traced briefly, as an example, the way in which the 
cast-iron-pipe conduits had been valued. The figure 
for 3428 miles of single duct was 1,372,469/., an 
average of 400/. per mile. It remained to make 
proper provision tor the employers’ services in the 
matter, and to cover this 5 per cent. for engineerin 
had been added, making 1,441,093/. This compar 
with the company’s figure of 2,840,755/.—it was about 
half. With regard to freight, it had been assumed 
that the chief town in each centre (the country is 
divided into ‘‘ centres” for telephone purposes) was a 
reasonable average distance from the source of suppl 
for all places in that centre where pipes were nid. 
The Post Office had taken the actual number of pipes 
in each centre, and not made an estimate, as was done 
by the company. Contractor’s profit of 10 per cent. had 
been taken on material and on freight, because, of 
course, the contractor laying the pipes will necessarily 
charge a profit on the cost of his material. Extras 
had been taken as from 2 per cent. to 6 per cent. of 
the contractor’s total cost, according to the number 
of pipes laid in each trench. Petty materials and 
sundries were taken as 1 per cent. on the total 
cost of the work. The extras had been averaged 
over the last ten years from every contract the Post 
Office had made in which they were separately 
charged for. 

With regard to depreciation, the Solicitor-General 
said the company invented a brand new method 
for dealing with a perfectly familiar problem. It was 
obviously wrong to apply a sinking-fund method to 
physical, and not to effective, life, especially having 
regard to the term in the purchase agreement that 
regard was to be had to the ‘suitability of the plant to 
the business of the Postmaster-General.” They had 
determined effective life by experience, but in some 
cases it was necessarily an hypothesis. This concluded 
the Solicitor-General’s opening, but the Attorney- 
General (Sir Rufus Isaacs) interposed, before any 
witnesses were called, to say that the terms of an 
interim award, to which reference has been made 
before, had been agreed between the parties, and 
the Court was asked to make such award forthwith, 
a course to which Mr. Justice Lawrence assented. 
The amount was not made public. 





Summing up, the Solicitor-General said his criticisms 
of the company’s method fell under twelve heads :— 


1. The percentage method gave a double chance of | 
| South African and New Zealand Governments. 


error, since both numerator and denominator of frac- 
tion might be wrong. 

2. The company had not taken a normal period as 
typical. 


tenance cost had been done haphazard. 
4. The actual capital cost of the plant as shown in 

the company’s te: 3 

the capital cost. 


been adjusted by allowing credit for rep!acements, 
but in one only which was inconsistent. 


6. There was a confusion in the company’s point of | 


view. Sometimes they relied on experience, but 
sometimes they added figures—e.g , 2 per cent. for 
contingencies, which were justifiable only if they were 
P ing on estimates. 

7. This wasthe point referred to above, of charging 
5 per cent. engineering, although the books of the 
company showed only 1.14 per cent. had been actually 
spent. 

8. No clear line had been drawn between contractor 
and employer—e.g., 2 per cent. contingencies had 
been added to a contractor's price, which would 
naturally ioclude it. 





Mr. J. F. C. Snell was then called, and examined by 
the Solicitor-General. He said he was a partner in 
Messrs. Preece, Cardew and Snell, who acted as 
advisers on telegraph and telephone matters to the 
He 
had a large experience of tramway valuations, and he, 


| together with Mr. Andrew Young, of the London 
_ | County Council, was principally responsible for the 
3. The separation of construction cost from main- | Post Office valuation of 

| contract work he had gone to the Post Office records 


the Company’s 3ystem. For 
| of actual contracts made about December, 1911, for 


s had not been taken by them as | strictly comparable work. In some cases adjustments 
4 | had to be made to get into exact line with the company’s 
5. In one particular instance the capital cost had | 


ification, as the Post Office work was done, of course, 
| to Post Office specificatious. The 5 per cent. added 
| was a usual fee to cover supervision and designing. 


at the value of a 3-in. cast-iron 
licitor-General had outlined in 


method of arrivin 
pipe, which the 
opening his case. 








German Coat-Mininc.—The production of coal and 
lignites in the Zollverein in the five months ending 
May 31 this year was :—Coal, 70,817,532 tons; lignites, 
33,212,644 tons ; total, 104,030,176 tons. The correspond- 
ing —— in 1911 was :—Coal, 66,334,976 tons ; lignites, 
30,002,235 tons ; total, 96,337,211 tons. Of the 70,817,532 
tons of coal raised in the Zollverein to May 31 this year, 





Prussia contributed 66,938,122 tons. 


Mr. Snell then proceeded to explain in great detail the P 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, Pa., July 10, 1912. 

TROUBLE continues over the coke situation. The 
merchant coke producers are demanding 2.50 dols. per 
ton at the oven, and refuse to take anything less. Large 
furnace interests are deeply concerned over the situa- 
tion in view of the lack of that fuel to run the fur- 
naces. A very bitter feeling exists between the coke 
makers and buyers. It is said that the buvers pro- 
pose to appeal tothe Department of Justice at Wash- 
ington to ascertain whether a combination exists in 
defiance of law. The Department of Justice has 
already made a number of inquiries, but will not take 
immediate~action. The coke people blame buyers 
who did not purchase in time, and are simply 
disappointed because they have to pay higher prices, 
which the coke people say are entirely legitimate. 
The pig-iron situation depends on the outcome of the 
coke trouble. Crude steel has advanced in price, and 
further advances are said to be probable. Sheet and 
tin-bars are very scarce. Prices on shapes, plates, 
bars, and steel pipe, which were advanced | dol. per 
ton a week ago, are all in demand in advance, and a 
further hardening is said to be probable. The plate 
and structural mills are strained to their utmost 
capacity. Some capacity, which has been regarded as 
out of date, is being rigged up and run to take care 
of the rush of business. The opening of July finds 
capacity far oversold and inquiries crowding in. The 
summer construction work, including general buildin 
construction, is keeping up a heavy demand in onell 
lots. The railroads continue to buy heavily, and this 
demand, supplementing the general requirements, wili 
keep the mills busy to the end of the year. Political 
influences appear to have no bearing on the business 
situation. 








Tue Royat Sanitary Institutr.—The twenty-seventh 
annual Congress of this Institute is this year to be held 
at York, from July 29 to August 3, and the programme 
has now been issued. The Health Exhibition will be 
smo on Saturday, i A 27, at 3 p.m., by H.R.H. 

rince Arthur of Connaught, K.G., and on the followin 
day special services will be held in the Minster an 
other churches. On Monday, the 29th inst., there will be 
a reception of members and delegates in the Mansion 
House, a public luncheon, visits to the Minster, &c., 
and an inaugural address to the Congress by His Grace 
the Lord Archbishop of York. On Tuesday and Wednes- 
day, July 30 and 31, there will be meetings on various 
subjects, as well as excursions. August 1, 2, and 38 will 
also be devoted to meetings and various functions, the 
Congress dinner being held on the ce, the 2nd prox., 
at 8 o'clock, the President, His Grace the Lord Archbishop 
of York, being in the chair. The following privileges will 

granted to members and delegates on production of 
their Congress tickets :—Free travelling in Corporation 
tramways ; free use of political and other clubs ; free use of 
lf courses of York, Fulford, Knavesmire, and Strensall 
lubs ; and inspection of various institutions and public 
buildings. Among the subjects set down for discussion, and 
bearing more or less yo on engineering, are ‘‘ Modifi- 
cation of the Model Building By-Laws from the Rural 
Point of View,” to be —— by Mr. Halsey Ricards, 
F.R.1.B.A.; ‘‘ Hygiene of the Steel Trades,” to be opened 
by Professor J. M. Beattie, M.D.; and ‘‘Sewage Disposal 
in Rural Districts,” to yo by Mr. Ascough Rodwell, 
Surveyor, Skipton Rural Di i urther par- 


.) 


istrict Council. 
ticulars may obtained from the Secretary, Royal 
“on Institute, 90, Buckingham Palace-road, London, 





PrrsonaL.—About twelve months ago the United 
States Metallic- Packing Company acquired a site of 
about pe = at Allerton-road, on the outskirts of the 
city of Bradford, where they have erected large and con- 
venient premises specially adapted for the manufacture 
of metal open steam.traps, &c., and fully equipped 
with most suitable appliances. The business has now 
been transferred from the old premises, and the new 
works and offices are, we understand, in full operation. 
The increasing trade of the firm will now be well pro- 
vided for. e new address of the company is the 
United States Metallic-Packing Company, Limited, Soho 
Works, Allerton-road, Bradford ; the telephone numbers 
being 4705 and 4706.—We have been asked to announce 
that Mr. Arthur Musker, lately of No. 1, Northumber- 
land-avenue, London, has taken larger and more con- 
venient offices, where he will practise as a consulting 
engineer. The new address is 11, Victoria-street, West- 
minster, S.W.—The name of the Lima Locomotive and 
Machine Company, of Lima, Ohio, U.S.A., has been 
changed to the Lima Locomotive Corporation. The 
lant has a capacity of 400 engines per annum, to he 
increased to 900 or 1000. An issue of 2,000,000 dols. first 
mortgage 6 per cent. twenty-year sinki fund gold 
bonds has been sold to Messrs. Redmond end Co. We 
understand from Messrs. Bringes and Goodwin, Limited, 
Whitechapel Engine Works, Fieldgate-street, London, E., 
that they have purchased the goodwill, stock in trade, 
yatterns, drawings, materials, tools, &c., of the old-estab- 
ished business of Messrs. Wright, Clark and Wallis, 
Limited, late of Southwark Bridge-road, London, 8.E., 
and have removed the same to Fieldgate-street. The staff 
and the workmen have entered Mesers. Bringes and 
Goodwin’s employment.—Mr. Alfred J. Dearberg and 
Mr. Frederick Forbes have been appointed joint manag- 
ing directors of Measures Brothers (1911), Limited, 
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6-HORSE-POWER SINGLE-CYLINDER 


CONSTRUCTED BY MESSRS 
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THE MEMORIAL TO NEWCOMEN. 
To THE Epitror oF ENGINEERING. 

Sir,—May I be allowed to trespass on your valuable 
space to say that, in view of the movement that is at 
present being organised for the establishment of a suit- 
able memorial to one of our pioneers in the development 
of the steam-engine—viz., Newcomen—it would be very 
interesting to learn the extent of the response, if any, to 

our appeal to engineers in general for the necessary 
unds, or suggestions, for the preservation of an ancient 
engine built by Newcomen in the year 1705. With this 
appeal there was included an illustrated description of the 
engine, in vol. lviii., pages 448 and 453, of ENGINEERING. 
October 5, 1894. early eighteen years have passed 
away since that date, and the engine is still in existence 
on its site near Ashton-under-Lyne, but, needless to 
state, it is now, owing to its exposed position, in a 
worse condition than when you endeavoured to draw 
some practical attention to it. 

As this engine is still existent, and as it is probably 
the oldest steam-engine in existence, its preservation 
would always mark a starting-point from which the deve- 
lopment of the steam-engine commenced, and it would be 
of lasting interest to students of all ages. 

The present movement for the inauguration of a 
memorial to Newcomen, to be placed probably in his 
native town of Dartmouth, make: the present an oppor- 
tune time for again urging the preservation of this very 
interesting relic; it would be very regrettable if the 
present movement were to pass without an attempt to 
secure this engine from further decay. 

If the engine was preserved on its present site, or put 
under the care of some authority in one of the adjacent 
towns of Manchester, Ashton-under-Lyne, or Oldham, it 
would have the merit of extending the memorial, and 
making it more far-reaching, and also of keeping green the 
name of Newcomen before the engineering profession and 
other professions interested in research matters, from 
Dartmouth (where it is at present intended to place the 
Newcomen memoria!) to the North. I am of opinion that 
the neglected condition that the engine is now in is mainly 
due to the ignorance of its existence on the part of the 
engineering and thegenera!l public. If, therefore, the fact 





- 


Fig. 1. 


of its existence is brought before the notice of the officers 
of the memorial scheme, they may probably see their 
way to inquire into the possibility of securing the engine, 
and to bring the fact of its existence to the notice of the 
ee ee in their memorial scheme. 

I should be glad to supply any local information regard- 
ing this engine that may be required. 

Faithfully yours, 
L. KNOWLES. 
The Victoria University of Manchester, July 15, 1912. 








THE BLOWING UP OF AN IRIDESCENT 
BUBBLE. 


To THE Epitor oF ENGINEERING. 
Sir,—I am very much pleased with your editorial | 
comment appended to my letter on the blowing up 
of the Maine in your last issue. You say :—‘‘Cordite 
Mark I.,” consisting practically of two-thirds nitro- 
glycerine and one-third ‘‘gun-cotton,” is still used in 
the British Navy for ‘‘ certain small guns and howitzers,” 
&c. The South African War pons | other experiences, | 
on account of heavy erosion, led the Navy to shift | 
the combination to two-thirds ‘‘gun-cotton” and one- | 
third nitro-glycerine for larger guns, but still retained 
the name “‘cordite.” As to Brazil, the main point is the 
powder furnished contains three-quarters nitro-cellulose 
and the rest vaseline and nitro-glycerine. 
quarrel over 3 per cent. variation. 
American naval powder consists of pure gun-cotton 
(that is to say, nitro-cellulose), and uses no percentage of 
nitro-glycerine. Referring to Brazil and Chili, you say: 
—‘* Both countries will have nothing to do with nitro- 
cellulose powder for their navies, as they do not consider 
it to be suitable for naval purposes ;” and yet they are 
using a powder with from 60 to 75 per cent. of nitro- 
cellulose! The calm mendacity of the statement is 
humorous. The joke is, I suppose, that gun-votton is 
pure nitro-cellulose, and no one knows it. 
The squid, when cornered, emits a dark fluid to conceal 
its movements, and ENGINEERING is emitting gallons of 
printer’s ink to cover up its aversion to nitrocellulose. 


We will not #8° Pp 





The British maker dilutes nitro-glycerine with a safer, 
| more ideal substance, called nitro-cellulose, and under 
| cover of the name “‘cordite” (which has been twisted to 
mean nitro-glycerine), has succeeded in almost eliminating 
nitro-glycerine to, say, 234 per cent. (it is really 20 per 
cent.). By beating the tom-tom and assaulting nitro- 
| cellulose, by concealing the word under the equivalent 
“*gun-cotton,” the idea is to cover up the retreat from 
nitro-giycerine. 
|_ I admit I am illy informed on powder. I admit 
| ENGINEERING knows the deception it is practising by 
| chasing the question around in a circle. If a person as 
| illy informed as I am, however, can see through the game, 
| I am sufficiently informed. 
| JT can understand ENGINEERING quoting ‘Alice in 
| Wonderland,” for it is a book which juggles words. 

Frankly, with nitro-glycerine as a propellant, the 
charges are small, but the gun erosion is prohibitive for 
|large guns. Nitro-cellulose (gun-cotton) as a propellant 

uires very large charges, and introduces dangers from 
“flare backs.” he United States has spent millions of 
dollars in developing a powder which does not require 
nitro-glycerine, and ‘britleh powder-makers are arriving 
slowly ; they are up to 75 per cent. now. ENGINEERING 
deceives no one but itself with its ‘‘commercial ‘pro- 
paganda.” After assaulting nitro-cellulose for months, 
it resents the United States taking any action when 
attacked. Our British cousins should have learned years 
roper circumspection in meddling with our affairs, 
and if ENGINEERING will merely confine its information to 
what is going on in Great Britain, I at least will feel 
repaid for my 2/. subscription. 
thank Lieutenant-Colonel Bucknill for the courtesy 
he has shown me in his reply. If I have seemed less so, 
it is use I hate to see any British subject worrying 
over other people’s affairs when the problems at home 
are so grave. 
A. P. NIpiack, 
Captain U.S. Navy, 
Naval Attaché, American Embassy, Berlin. 

[Captain Niblack says, ‘‘I admit I am illy informed on 
powder.” It seems, therefore, unnecessary for us to add 
any further comment.—Ep. E.] 
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SUPERHEATER FOR 6-HORSE-POWER SINGLE-CYLINDER TRACTION ENGINE 


CONSTRUCTED BY 






2921. A. 


SECTION 4.8. 
LOOKING IN DIREC TION OF ARROW 


Cc 


WE illustrate in Fig. 1, on the opposite page, a 
traction engine of six nominal horse-power exhibited 
at the recent Royal Agricultural Society’s Show at 
Doncaster by Messrs. Marshall, Sons and Co., Limited, 
of Gainsborough. This engine embodies several in- 
teresting features, resulting in a powerful engine on 
comparatively low gross weight. 

The locomotive-type multitubular boiler is suitable 
for @ working pressure of 180 lb. per sq. in. Its 
tire-box top is of the firm’s patented cambered type, 
whereby the usual cumbrous system of roof-stays is 
entirely dispensed with. The boiler-barrel is lagged 
to nearly double the usual thickness. A horizontal 
feed-water heater, fitted with brass tubes, utilises the 
exhaust steam. The engine-cylinder, 8 in. in diameter, 
with a stroke of 12 in., is mounted on a planed-steel 
fixing. It is steam-jacketed, and covered all over 
with lagging of extra thickness. In the smoke-box 
is fitted an ingenious arrangement of superheater, 
which, in spite of its occupying practically the whole 
of the fire-box, does not interfere in any way with 
the access for cleaning purposes to the boiler-tubes. 
We give above in Figs. 2, 3, and 4 detailed draw- 
ings of this superheater, which is built up of eight 
units, each consisting of two pipes, bent to and 
fro, zig-zag fashion, so as to get a lung length into a 
small space, these pipes being at each end expanded 
into a stout flange. Each unit thus constituted is 
secured in place by two bolts only, there being,-as 
best seen in Fig. 3, a T-headed bolt passing through 
the centre of the flanges, top and bottom, and thence 
through holes provided for the purpose in the upper 
and lower steam-boxes. 

These boxes are subdivided so as to compel the 
steam, after entering by the supply-pipe shown on 
the left of Fig. 2, to traverse the smoke-box four times 
before it passes to the engine by the outlet pipe, as 
indicated in Figs. 2 and 3. In case of damage any 
unit can be removed, and the holes in the upper and 
lower steam-boxes blanked off, when the superheater 
will continue to work with very little loss of efficiency. 
The superheater can, moreover, be entirely shut off, 
and the boiler steam passed to the engine direct b 
means of cross connecting-valves fitted to this end. 
Any danger which then arises, in case the superheater 
should get full of water, is obviated by a safety-valve, 
fitted as shown in Fig. 2. The lower steam-box has, 
moreover, a drain-cock fitted, as indicated. As is well 
shown in this figure, all the boiler-tubes are accessible 
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SECTION THROE.F 


for cleaning purposes, being easily got at between the 
tubes of the superheater. 

The engine details include a sensitive high-speed 
Pickering governor, positive-feed mechanical oil-pum 
for cylinder lubrication, adjustable crosshead, pi me 
down feed-pump, working at half the number of strokes 
of the engine, water-lifter fitted outside the tender, 
and two sets of water-gauge fittings with glass-guards. 

The crank-shaft and first intermediate shaft are 
supported in long cast-steel bearings, lined with gun- 
metal, and of the fast ring self-oiling type. e 
second intermediate shaft and hind axle are carried 
in large cast-steel bearings bushed with gun-metal, 
and automatically lubricated by chain-oilers. Two 
speeds for travelling at two and four miles per 
hour respectively are arranged for. The first motion 

ing is placed inside the bearings, and the first 
intermediate shaftcarrying the sliding pinions is square, 
—_ and feathers being thus dispensed with. The 
differential motion is fitted with four pinions, but in 
the engine now being described an automatic locking- 
pin is embodied in the compensating gear, so that 





the gear can be thrown in or out of action accordin 
to circumstances. This arrangement can also be u 
for obtaining double the usual pull from the winding- 
drum. The wire rope works on a universal swivelling 
pulley, so that the rope can be drawn out in any direc- 
tion without shifting the position of the engine. The 
winding-drum is arranged to run loose on the drum- 
shaft when unwinding. Two driving-pins are fitted 
to each hind wheel instead of the usual single pin, 
and a friction-brake of substantial construction is 
applied to the hind axle. 





Canapian SreeL-Maxkinc.—The Steel Company of 
Canada, which has its head-quarters at Hamilton, has 
contracted for 500,000 tons of ore to be delivered at its 
dock at Point Edward. Large erapeente of railway steel 
are being made to the Grank Trunk Pacific Railway 
Company. The Canadian Steel Foundries Company has 
erected new plant at Longue Pointe. The concern is one 
of the subsidiary — of the Canadian Car and 
Foundry Company, and the new plant at Longue Pointe 
is well up to date. 
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HIGH-PRESSURE FEED-PUMP FOR STEAM-TRACTORS. 


CONSTRUCTED BY MESSRS. W. 
Fig.3. SECTION OF PISTON VALVE. 
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Borer feed - pumps, working on the so-called 
duplex system, have, of course, been in use for man 
years, their relative simplicity and the certainty wit! 
which they operate having been largely responsible for 
their popularity. At the Doncaster Show of the Royal 
Agricultural Society, however, Messrs. W. H. Wilcox 
and Co., Limited, of 23, Southwark-street, 8.E., had 
on view at their stand a still simpler form of boiler 
feed-pump, which, under the name of the “ Tracta” 
pump, they have supplied to many builders of steam- 
wagons and steam-tractors, Though the pump in 
question has only one cylinder, its working is practi- 
cally as ‘* positive” as that of a duplex pump. It is 
coulpanted ta two patterns—viz., a horizontal and a 
vertical pattern, and it is the former of these which 
we illustrate in Figs. 1 to 6, above. 

The steam distribution valve is operated by steam 
pressure. This distribution valve is, in fact, situated 
between two pistons, as best seen in Fig. 3. These 
two pistons are connected together, and work in a 
cylinder, the axis of which is transverse to the main 
steam-cylinder. On opening the space behind one 
piston to the exhaust, at the same time as that at the 
other end is opened to steam, the main valve is 
pushed over in the corresponding direction, lettin 
in steam behind the main piston. The steam, whic 
thus operates the valve, enters through a steam-port 
and leaves through an exhaust-port in the s 
behind the valve pistons, and the admission and dis- 
charge of steam from these spaces is controlled by 
rocking the pair of pistons around their axis. Thus a 
small rotation to one side uncovers the exhaust-port 
at one end, and the steam-port at the other. The pair 
of pistons thus move, say, to the left of Fig. 3, 
carrying with them the main valve. In thus moving, 
the piston, before it reaches the left of the cylinder, 
closes the exhaust opening on this side, thus trapping 
a cushion, which brings it to rest. Just before the 
return stroke of the pump is completed the pair of 
pistons are rocked in the other direction. This opera- 
tion opens the steam-port on the left aud the exhaust 
on the right, so the valve moves back again. As 
before, this motion closes the exhaust-port, entrapping 
a cushion of steam, this time behind the right-hand 

iston ; and on the completion of a second out-stroke 
the main piston the cycle of events is again re- 
peated. The rocking of the pistons, on which the 
motion of the main valve is dependent, is effected by a 
lever mounted on the same axis as that of the pistons, 
and driving the latter by a jaw-clutch, which, as 
shown in Figs. 4 and 5, is constructed with a large 
amount of play between the surfaces which enter into 
engagement. The lever is itself actuated by a link 
which connects it to the main piston-rod, and, owin 
to the large amount of backlash provided, as explain 
above, the clutch only engages just as the main 
piston completes its stroke in one direction or the other. 


This main piston is packed with two cast-iron pack- | 
i | of voltage gradient, short of breakdown voltage, has little 


ing-rings, with spiral springs behind, as indicated in 
Fig. 6. The pump piston has hydraulic cup packings 
made of a material which will stand hot water. The 
four water-valves are all arranged in a loose plate, as 
indicated in Fig. 1, and are immediately accessible on 
removing the one cover. 








THE PHYSICAL SOCIETY OF LONDON. 

At the meeting held on Friday, June 28, at the 
Imperial Coll of Science, Mr. A. Campbell, Vice- 
President, in the chair, a paper on ‘‘ Hysteresis Loss as 
Affected by Previous Magnetic History,” by Professor 
Ernest Wilson and Messrs. B. C. Clayton and A. E. 
Power, was read by Professor Wilson. _ ill 

This paper is conceraed with hysteresis loss in iron at 
atmospheric and liquid-air tem tures er three 


different conditions :-—(1) after the iron has been care- 
fuily demagnetiscd ; (2) after it has been subjected toa 





— force (previous history) of about 26 C.G.S. units ; 
(3) whilst it is under the influence of an external 
constant magnetising force after de: etisation. One 
object is to discover (a) how the dissipation of energy 
varies in the above three cases when the maximum mag- 
netic induction B is the same in each ; (b) how it varies 
in cases 2 and 3, when not only the maximum magnetic 
induction is the same, but the value of the reversal force 
H is the same in each. This matter should concern any 
molecular theory of magnetism. ; 

It is shown, both at atmospheric and liquid-air tempe- 
ratures, that the loss for a given value of the magnetic 
induction B is greater in case (2) than in either (1) or (3), 
and that the loss in case (3) is greater than in case (1). 
Moreover, the loss at oe temperature is for corre- 
gem cases greater than at atmospheric temperature. 

or given values of the magnetic induction where the 
reversal force H and the temperature is the same for 
each, the loss in case (2) is greater than in case (3), and 
the percentage difference between the losses rises to a 
maximum of about 20 when H has a value of about 0.5 
C.G.S. units in stalloy. This percentage difference has 
about the same maximum at about the same value of 
reversal force H at atmospheric and liquid-air tempera- 


tures. 

As a the importance of the subject to engineers, 
it ma mentioned that the watts dissipated by mag- 
netic hysteresis may be in by as much as 45 per 
cent., and the magnetising force by 85 per cent., on the 
values these quantities need only have when previous 
history effects have been wiped out. It would seem, 
therefore, that after severe short-circuits it might pay to de- 
magnetise the cores of transformers, static- cers, 

A paper on “‘ Dielectric Hysteresis at Low Frequencies” 
was read by Professor W. M. Thornton. 

The paper is an attempt to determine from dielectric 
hysteresis loops the nature of the change of polarisation 
which gives rise to the absorption of energy. Current 
and voltage wave-forms in large condensers were oscillo- 

raphically recorded at a frequency of thirty-six a second. 

rtain substances, like glass or gutta-percha, are found 
to show a marked triple frequency harmonic in the 
current wave, out of phase with the fundamental. Most 
of these have a low power factor ; others, like presspahn, 
show little distortion, but have a high power factor. The 
loops for the former have straight parallel sides and a 
true hysteresis retardation as the voltage begins to fall ; 
the latter have lens-shaped loops corresponding to a 
purely viscous retardation. Every variety of transition 
1s observed between these extreme types. 

The cause of the former would appear to be inter- 
attraction between the induced molecular charges, which 
reaches a maximum when these are greatest—i.¢., at the 
highest voltage; that of the latter is a resistance to their 
movement a the substance during the establish- 
ment of the usual polarisation, the retardation reaching a 
maximum when the rate of change of the voltage is 
greatest—i.e., in passing through zero. 

The dielectric constants of substances with lenticular 
loops are more affected by change of frequency than the 
straight-sided type, that of “'_ = changing from 4.3 
at 78 to 6.3 at 15 per second. Ehbonite and paraffined 
paper, on the contrary, change by less than 1 per cent. 

uring the same range. For the same substances chan 


or no influence on dielectric constant at this frequency. 
Power-factor appears to increase with frequency within 
the range determined. 

A paper on “The Efficiency of Generation of High- 
Frequency Oscillations by Means of an Induction Coil 
and Ordinary Spark-Gap,” by Professor G. W. O. Howe 
and Mr. J. D. Peattie, was read by Professor G. W. O, 
Howe. 

The apparatus used was similar to that employed in 
smal] radiotelegraph stations. A 10-in. induction coil, 
operated from cells through a mercury interrupter, su 
plied power to an oscillatory circuit containing a spark- 





gap between emer electrodes. Coupled to this cir- 
cuit was another oscillatory circuit representing the 
aerial, and containing a variable resistance which con- 
stituted the high-frequency load. The input, output, | 


and efficiency were determined for various degrees of | 


coupling, various aerial decrements, different lengths of | 
spark-gap and with various primary voltages, the object 
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being to determine the effect of these various factors on 
the working of a small radio-tel oy station. 

A secon of the paper dealt with some oscillo- 
graphic records of the primary and secondary currents of 
the induction coil. showed many points of interest, 
and explained several peculiarities in the working of the 
coil, especially the variation of input with spark-length. 
This was shown to be due to the particular phase at the 
moment of “‘make” of the remnant current in the 
primary induced in it by the oscillations in the secondary 
produced by the last spark ; this > Soe on the time 
which had elapsed since the last spark. 

A paper on ‘‘ The Resistance to the Flow of Water along 
a Capillary Soda-Glass Tube at Low Rates of Shear,” by 
Dr. A. Griffiths and Miss C. H. Knowles, was read by 
Dr. Griffiths. 

In 1905 Professor W. Duff concluded that the viscosity 
of water at low rates of shear increases when the water 
is allowed to stand in a capillary glass tube. He em- 
ployed Poisenille’s method. Later, E. Gurney, by a 
method involving the use of a rotating cylinder, found 
that there is no increase in the viscosity of water which 
has stood in contact with powdered glass for a week. 

The authors, working at Birkbeck College, in the City 
of London, find that almost invisible fungoid growths 
develop in ordinary distilled water in glass tubes, and 
they su t that organic growths were probably the 
cause of Duff's results. They detect no increase in the 
— of water that has stood for days in a glass tube 
when the water is sterilised by the addition of a trace of 
copper nitrate. Their apparatus isa modification of Duff's, 
and consists of a calibrated capillary tube 130 cm. long, of 
4 mm. bore, joining two cylindrical tanks of 4 metre dia- 
meter. The difference of head isabout1 mm. The flow 
is measured by means of a coloured column, consisting of a 
— aqueous a Xi reir De 4 Se 

per entitled ‘‘ -Demagnetisation o el,” 
by 7 ms S. W. J. Smith and J. Guild, was read by the 


The constituents, iron and iron carbide, are easily 


>| traceable in annealed steel, owing to the differences 


etic properties. The ferro-magnetic 
transition point of the carbide is about 500 deg. Cent. 
lower than that of the iron. The carbide is mag- 
netically harder at ordi: temperatures, and possesses 
greater coercive force, although, like iron, it is mag- 
netically very soft at temperatures near the transition 
point. In co: uence of these facts, the effect of heat 
upon the residual magnetism of an annealed steel rod is 
peculiar, and at first sight mysterious. As the tempera- 
ture rises, the residual magnetism falls continuously until 
it becomes zero in the neighbourhood of 200 deg. Cent. 
It then changes sign, and reaches a maximum negative 
value at about 220 deg. Cent. Beyond this, the negative 
magnetisation decreases slowly, and finally becomes im- 
—— between 700 deg. Cent. and 800 deg. Cent. 
f the rod is cooled from 800 deg. Cent., it remains with- 
out perceptible polarity as the temperature falls; but 
if the heating is interrupted before the whole of the 
residual magnetism is destroyed, the behaviour on cooling 
is quite different. Thus, to quote-one case, the rod was 
heated until, at 600 deg, Cent., the residual intensity of 
magnetisation was about —0.5. On cooling, the intensity 
increased to a maximum negative value of about —1.6 at 
about 245 deg. Cent. Then the magnetisation began to 
fall, reached zero at about 210 deg. Cent., became positive 
and, finally, was about + 15.5 at the air temperature. 

An explanation of these and other results which were 
described is given in the paper, in which it is shown that 
the residu etism of short annealed steel rods is 
determined by the retentivity of the carbide, and that 
the residual polarity of the iron is negative. The iron 
may thus be said to contribute less than nothing to 
the residual magnetism of the rods. 


between their 





THe CookerILt Works, Serainc.—We read in Le 
Moniteur Industriel that the Cockerill Company, Seraing, 
Belgium, have recently celebrated the twenty-fifth anni- 
versary of Mr. Adolphe Greiner’s connection as chairman 
and managing director of the establishment. The whole 
staff took part in the festivities. Mr. Greiner entered the 
service of the company in 1864, and was appointed to his 
present post as far back as 1887. The annual turn-over of 
the works, which in the early days of his association with 
them amounted to 7,000,000 francs (280,000/.), now exceeds 
a total of 46,000,000 francs (1,840,000/.). Mr. Greiner, as 
is well known, is a Member of Council of the Iron and 
Steel Institute ; he attends the meetings of the Institute 

ly, and his remarks in the course of the discussions 
are always listened to with great pleasure. 
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TWO-CYCLE CRUDE-OIL SEMI-DIESEL ENGINE. 
CONSTRUCTED BY MESSRS. ROBEY AND ©O., LIMITED, ENGINEERS, LINCOLN. 
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In Figs. 1 and 2, above, we illustrate the semi-Diesel 
engine exhibited at Doncaster Agricultural Show by 
Messrs. Robey and Co., Limited, of Lincoln. The neat 
appearance of the engine is well represented by Fig. 1, 
whilst its internal construction is clearly exhibited in 
Fig. 2. The air for scavenging purposes is obtained from 
the crank-chamber, into which it is sucked on the up 
stroke of the piston, through the two valves shown. 
On the down stroke this air is comp , and, so soon 
as the port on the left is uncovered hy the piston, 
escapes up into the cylinder, displacing the o—- 
gases through the exhaust-port. On the return of the 
piston this charge of air is compressed into the clear- 
ance space, and when the piston nears the end 
of its up stroke a suitable supply of oil is injected 
by means of an oil-pump, and is automatically ignited 
in the hot combustion chamber, in which the com- 
— pressure is about 150 lb. per sq. in. At full 
oad a charge of water is sprayed into the cylinder, as 
well as one of oil. Since the fuel is not injected until 
the exhaust-port has been covered by the piston, there 
is no possibility of any of it being wasted through the 
exhaust-port. The stroke of the fuel-pump, and con- 
sequently the quantity of fuel supplied, is varied in 
accordance with the load on the engine, the pump 
being actuated by link-work with a movable fulcrum, 
the pogition of which is controlled by the governor. 
A blow-lamp is used to heat up the vaporiser in starting 
the engine, but is not otherwise required. Since the 
crank-chamber serves as the pump for the scavenging 
air, splash lubrication is unsuitable, and consequentl 
& positively-fed system of oil supply is — to all 
the working parts by means of an oil-pump driven 
from the engine crank-shaft The absence of valves and 
the great simplicity of the engine make it very suitable 
for use in out-of-the-way places where skilled labour 
is not readily available, and where, moreover, crude 
oil is often the cheapest fuel obtainable. To facilitate 
transport to up-country regions the engine is ‘‘sec- 
tionalised,” the engine-bed and crank-case forming 
one unit, the cylinder another, a third being consti- 
tuted by the vaporiser and its casing. No one unit 
is thus of inconvenient weight. 





Our Ratts ABRoaD.—This year has now so far de- 
veloped itself as to lead to the conclusion that it will not 
witness much improvement in the external demand for rails 
of British manufacture. The shipments for June did not 
exceed 22,743 tons, as compared with 15,785 tons in June, 
1911, and 37,029 tons in June, 1910. Argentina took 7233 
tons of British rails in June, as com with 2148 tons 
and 5632 tons. The Indian demand left something to be 
desired, and the shipments to Australia and New d 
were also upon a small scale. Our aggregate exports of 
rails to June 30, this year, were 191,002 tons, as com 
with 185,088 tons in the corresponding period of 1911, and 
223,008 tons in the corresponding period of 1910. 
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THE GERMAN MACHINE INDUSTRY. 


ACCORDING to a report just published the prospects 
of the German steam-engine industry have by no means 
improved during the late period of otherwise increased 
activity, as the steam-turbine and central electric 
stations of late years have entered into a successful 
competition against the steam-engine. Otherwise the 
turnover of most other branches of German machine 
manufacture has materially increased, and the improve- 
ment which set in towards the end of last year has been 
continued on an increased scale during the past months 
of 1912. More especially the export business of the 
manufacturing engineers become a factor of great 
importance. During the first five months of the present 
year the exports of German machinery showed an in- 
crease, as compared with the corresponding period of 
1911, of 36,742 tons, whilst the imports during the same 
five months only increased by 4320 tons. During the 
first five months of the year the imports into and 
exports from Germany of machinery during the last 
six years were as follow :— 


Surplus of Exporte 





— Imports. | Exports. above Importe. 
| 
tons | tons tons 
1907 38,088 | 127,775 89,737 
1908 36,405 142,088 105,623 
1909 30,511 124,134 | 93,628 
1910 31,518 | 187,553 106,085 
1911 $1,704 | 167,586 135,882 
912 36,024 204,328 168,304 





Of special interest is the rise above the figures of 
1907 and 1908, and it is predicted that if the increase 
goes on at the present rate, the exports of machinery 
trom Germany during 1912 will be about double those 
of 1909. Some branches are compelled continuously 
to increase their turnover, because the selling 
prices, owing to the excessive competition, are but 
little remunerative, and this more especially applies 
to the manufacturers of auhinptedi eumen and 
equipment for railway shops. The exports of the two 
first-mentioned specialities have increased materially ; 
during the first five months of the present year the 
exports of cranes—stationary, floating, or otherwise 
—amounted to 2608 tons, or double the exports for the 
corresponding period of the previous year. The 
exports of machine-tools during the first five months 
of this and the previous year were ~~ 27,746 
tons and 20,816 tons. On the other d, the loco- 
motive industry, apart from the reduction in the State 
contracts, suffers from a dearth of foreign orders, 
added to which comes the uncertainty about the intro- 
duction of electric traction on the big railway lines. 
The exports of steam locomotives, with or without 
i tenders, decreased from 17,354 tons during the first 











five months of 1910 to 16,307 tons for the corresponding 


period of the present year. 

In money the exports of German machinery for the 
first five months of last year amounted to 192,210,000 
marks, whilst the value of these exports for the same 
period this year had risen to 237,740,000 marks; the 
peeny een figures for 1909 and 1910 further illus- 
trate the growth of these exports, they being respec- 
tively 144,540,000 and 163,830,000 marks. 

As to the balance-sheets of limited companies 
engaged in this manufacture, it may be of interest to 
note that during the first four months of the present 
year there were published ninety-nine balance-sheets 
with regard to which comparison with those of the 
previous year was possible. The aggregate capital of 
these companies had during the year increased from 
182,550,000 to 187,980,000 marks, and at the end of 
last year 18,680,000 marks were available for divi- 
dends, against 17,020,000 marks for the preceding year, 
which means that the average dividend on last vear 
was 9.9 per cent, against 9.3 per cent. for 1910. 








ATLANTIC TELEGRAPHY.—The Anglo-American Tele- 
graph Company, Limited, has now only a financial exist- 
ence, its undertaking having been leased to the Western 
Union Telegraph Company of the United States by 
indenture da March 1, 1912. Before the lease was 
signed, however, the undertaking had been virtually 
transferred to the Western Union Company by an agree- 
ment for a lease dated August 2,1911. Under this agree- 
ment and the actual lease, the following payments were 
made by the Western Union Company to the Anglo- 
American ey’ during the year ended March 31, 
1912:—Rent for the quarter ended June 30, 1911, 
78,750/.; rent for the quarter ended September 30, 1911, 
65,625/. ; rent for the quarter ended December 31, 1912, 
65,6252.; rent for the quarter ended March 31, 1912, 
65,6251.; contribution to renewal fund, 20,000/.; and 
contribution to pension fund, 8000/.; total, 303,625. 
Out of this sum dividends were paid during the 
= to the stockholders of the Anglo-American 
Jompany to the extent of 210,000/., and the renewal 
and pension funds were duly credited with the 
20,000/. and the 8000/. A final balance of 65,6251. was 
carried forward to the credit of 1912-13. The whole of 
the available renewal fund (983,385/.) has been transferred 
to the Western Union Telegraph Oompany under the 
general adjustment with that company ; the object, of 
course, is to provide for the continued maintenance and 
renewal of cables. A 1910 cable, laid between Sennen 
Cove, Cornwall, Bay Roberts, Newfoundland, and Cone 
Island, New York, involved an outlay of 691,244/. 
Cable repairs carried out during 1911-12 cost 94857. The 
balance at the credit of the pension fund, March 1, 1912 
(61,8731.), has been credited to the Western Union 

mpany under the general adjustment with that com- 

. e excess of liquid assets over liabilites assumed 

be Western Union Telegraph Company at March 1, 
1911 (101,250/.), is payable by the lessees to the Anglo- 
American Company on the determination of the leuse. 
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NOTE ON THE INVESTIGATION OF 
FRACTURES.* 
By F. Rocrrs, D.Eng. 

Ir is rarely possible to investigate systematically the 
cause of an unexpected fracture by known methods with- 
out rather long and laborious research. The consequence 
is that, more or less pardonably, this is made the excuse 
in the majority of cases of tests to destruction for not 
investigating at all. Since a large class of failures, includ- 
ing pony all faults which may be broadly cl as 
some form of segregation, and usually excluding heat 
treatment, is due to more or less localised fault, it is highly 
desirable that the fracture itself should be studied if pos- 
sible. The general appearance and so-called “* grain ” of 
the fracture, and possibly any non-metallic inclusion, if 
not too minute, can easily be noted; but it is notorious 
that every attempt to obtain information about structure 
by applying the microscope | directly to the fractured 
surface has failed. 

A few methods have been suggested for obtaining a 





it might be quite as valuable on the whole as the more 
elaborate microscopic methods; and whilst giving suffi- 
cient indication for many practical purposes as to the | 
cause of failure, it might also in other cases be useful as a 
preliminary to the examination by the elaborate methods, 
thus indefinitely minimising labour spent upon trying 
to find the position of the fault which had ca the 
trouble. 

After experiments in several directions, I have adopted 
a method which is virtually a modification of the well- 
known method of obtaining a ‘“‘sulphur print” from a 
cut surface. A piece of a specially prepared tissue, which 
consists of a gelatine emulsion of silver bromide, coated 
upon a very stiff grease clay, is soaked in a dilute acid 
solution containing also a toughening agent, and imme- 
diately pressed into contact with the clean fracture for a 
few seconds, and withdrawn. The entire process occupies 
no more than a minute. Precise details are given in the 


Appendix. 
ible to inter- 
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n order to find whether it would be 
pret with certainty the meaning of such a print, it was 
desirable to determine what relation exists between a 






































sake, assume—what is not necessarily strictly accurate 
—that the proportion of sulphur indicated is inversely 
proportional to the duration of contact and concen- 
tration of acid necessary to give a print of a definite 
depth of colour, then it appears that the percentage 
of sulphur indicated by a print from a fracture is of 
the order of one hundred times as great as that indi- 
cated by a print from a neighbouring cut section. This 
cannot mean anything else, I think, than that the frac- 
ture has picked its way through the minute sulphide 
specks with correspondingly great preference. This would 
not be surprising if we were dealing with an alloy con- 
taining, say, 0.4 per cent. of sulphur, in which the man- 

amese sulphide would be expected to form a network. 
fh steels containing less than 0.04 per cent. of sulphur, we 
are well aware that the sulphide rarely exists as a partial 
net work, but almost solely as minute isolated cigar or 


lens-shaped particles, lying in the direction of the length 
of the forging or of rolling. 

It is interesting in this connection to recall that at a 
meeting of the Sheffield Societ 
Engineers in January last, Dr. 


of Metallurgists and 
tead showed a photo- 





Fic. 1. Fig. 2. Fic. 3. Fic. 4. Fie. 5. Fig. 6. Fie. 7. Fic. 8. 
Fics. 1 tro 8. Prints rrom Cut SEcTIONS AND FRacTURES. 
Fig. Printed upon Sulphuric Acid per Cent. Duration of Contact. Min. Surface. 
1 Bromide paper 1 5 t. 
2 ” 5 1 
8 ” 1 ' nd 
4 ” 1 + Fractured. 
5 Tiseue 1 ) Cut. 
6 v9 1 4 ” 
7 ” 1 } Fractured. 
a ” 1 t Half fractured, half cut. 





Fig. 9. 


























Print From Part or Fracture or A STEEL TyRE, 


SHOWING PosITION OF Borg. 


cross-section through the fracture, and examining this by 
means of the microscope. In mhain’s method,t 
copper is heavily deposited upon the fracture during 
about eight days. I have obtained good results without 
this delay by gently a of leaves of Dutch 
metal (imitation gold leaf) into contact with the fracture, 
and binding by means of a small steel clamp. Doubtless 
quite perfect results could be obtained by a combination 
of the two methods—i.e., after depositing copper for a 
short time, perhaps three or four hours, in order to form 
a more perfect mechanical protection for the fracture, 
leaves of Dutch metal could be clamped against the 
copper. 

Another useful method is to cast a fusible alloy, melt- 
ing at’about 100 deg. Cent., against the fracture. This 
also usually uires the use of the clamp. 

The drawback to such methods is that they are very 
laborious, giving little more thana mathematical line upon 
the actual fracture for each section taken, and there is 
always the possibility that the ultimate cause of weakness 
may not lie in one of the sections taken. Consequently, 
it occurred to me that, if even a comparatively rou 
chemical examination of the fractured surface could 
made, as, for example, by a method of contact printing, 

* Paper read before the Iron and Steel Institute, May 10, 
1912. 

+ Journal of the Iron and Steel Institute, 1906, No. IT., 


page 189. 


h | Fig. 4 (fracture) with Fig. 3 (cut). 


| print from a fracture, and a print obtained by the ordi- 
nary method from a neighbouring cut section, and also to 


between an actually ted region and an unsegre- 
gated region in the same fracture. On this account some 
prints are shown (see Figs. 1 to 8, given above) for mutual 
comparison, which have been made upon cut sections 
and fractures by the special tissue and upon cut sections 
and fractures by means of a standard make of bromide 
peper, which is frequently used in sulphur printing. 

romide paper was, in fact, one of the first means tried 
for printing from a fracture, and it was found necessary 
to press or hammer it into contact with the aid of the 
same stiff clay subsequently used for making the tissue. 
The effect of different durations of contact of the print 
with the metal is also shown. The reproductions are 
accompanied by an explanatory legend. 

The first and most striking fact that was established 
was that the printing of a fracture proceeds at an 
astonishingly greater speed than the printing of a neigh- 
bouring cut surface. This is shown o @ comparison o 
f In these the depth 
of —* has been restricted by using very dilute acid 
and brief duration of contact. A print from a fracture 
made with the same concentration of acid and dura- 
tion of contact as either Nos. 1, 2, or 5, which 
approximate to the ordinary method of sulphur print- 
ing from cut surfaces, would show only an u 





 nisable black smudge. If one may, for argument’s 


establish what nature of contrast was to be expected | Pp’ 


f | bending, or shock. 


Fic. 10. Bromipe Paper Fie. 11. SaME AS 
Print From A FRac- Fic. 10, put a NEIGH- 
TURE OF PART OF THE BOURING Cut SzEc- 
Cort or a TYRE TION. 

Bioom. 


micrograph of a sulphide area in a piece of steel, which, 
after polishing, had been bent in a plane at right angles 
to the surface photographed. An incipient crack was 
seen to have travelled through the little area of manganese 
sulphide, and to be making its way into the metal at 
rom of its ends. I hope that it will be convenient for 
Dr. Stead to contribute this photograph to the discussion. 
It may conceivably be argued that the relatively rough 
reparation of the cut samples for printing has, by caus- 
ing a certain amount of ‘‘flow” of the surface of the 
metal to cover and so protect the sulphide, been in part 
responsible for the great difference between cut surfaces 
and fractures respectively. This is not so, however, for 
a piece of steel gives much the same depth of colour, 
whether printed as roughly cut, or after smooth filing, or 
after polishing on emery paper, or after polishing as for 
careful microscopic examination. Further, much protec- 
tion is hardly to be expected, as the acid would probably 
soon dissolve away any possible thin film of metal ; and 
in any event, unless a sulphide speck were thoroughly 
covered, it would not be effectually protected from the 
action of the acid. The great difference between a print 
from a fracture and a print from a neighbouring cut sur- 
face seems to be independent of the mode of fracture ; it 
is found to be of the same kind, whether the fracture was 
caused by tensile stress, slow bending, repeated severe 
It is also of the same sort in steels, 
es from dead mild up to 1.3 per cent. carbon tool- 
8 


It seems to me that the extraordinary degree of selec- 
tion of a path through the specks of manganese sulphide as 
the line of least resistance to fracture strongly confirms 





.| tion be needed. 


the desirability of ap ed sulphur low, if-any confirma- 
No known method of treatment will 
bring the sulphur into a less harmful form than the usual 
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little longitudinally arranged rods or lenses of 

sulphide. Hence the inherent unsoundness of the remark 
one sometimes hears to the effect that ‘‘0.05 per cent. of 
sulphur would be equally safe” in steels which now 
usually contain under, say 0.035 per cent., apart from the 
absence of any margin of safety for local variations from 
the analysis taken in the usual position. 

It is quite probable that the path of least resistance 
also follows, in a similar manner, the minute high phos- 
phorus regions, as far as is compatible with the difference 
in the forms in which phosphorus and sulphur are known 
to occur in steel. Perhaps a printing method could be 
devised to establish this, but it was considered that a 
sulphur method would be quite sufficient for most prac- 
tical applications, and on the whole preferable to a phos- 
phorus method as an ihdex of segregation. 

The ues expression of opinion, that the selection of 
the path of fracture.is largely biassed to the actual sulphur 
and phosphorus-bearing areas, is by no means inconsis- 
tent with the view* that fracture in low to medium 
carbon-steels, under repeated alternations of stress, tends 
to prefer a path through ferrite, which has been con- 
firmed by others for different kinds of stress. Not only 
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bore. This is more than is ordinarily likely to be neces- 
sary for this class of tyre. This fracture, which was 
deliberately made for the purpose of printing, shows no 
signs of segregation. i : 
ig. 10 is a print muade upon ordinary bromide paper, 
whick was toughened by ing in formalin before use, 
taken from the fracture of a portion of the core of a tyre 
bloom of the same class as the tyre from which Fig. 9 
was obtained. In this print the lines of segregation are 
clearly visible, and the fact that these lines really do 
represent segregation is amply confirmed by the print 
given in Fig. 11, which was ma‘e in quite the ordinary 
manner of sulphur printing, from a parallel section, only 
4 — fraction of an inch away from the fracture prin 
in Fig. 10, re 
Fig. 12 represents a print upon the special tissue taken 
from a rail in a position as near as was convenient to the 
topmost portion of the ingot used. In spite of this, no 
marked tion is shown. The print is merely a trifle 
darker generally, towards the web of the rail. In this 
case the head, web, and base were printed on three sepa- 
rate portions of tissue, and subsequently pieced together. 
The fighter areas in ths base were caused by allowing 
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Fic. 12. Print rrom Fracture or Streep Rar. 


has pure, well-crystallised ferrite a peculiar weakness of 
its own under dynamic stress, but in steels which contain 
ferrite the tendency for the sulphur and phosphorus to 
be associated geographically with the ferrite is well 
understood. 

There seems to be no doubt that the method of printing 
from a fracture here described, although, as may be 
expected, rather a rough-and-ready than a pretty test, 
can, with a little care and practice in its use, be relied 
upon to indicate a ted area in a fracture. There 
are slight variations in the depth of colour in the print, 


due to the differences in contact pressure over the various | n 


irregularities of the surface. e soon learns how to 
allow for these by observing the shape of the surface, 
which is also shown in its impression in the tissue. _ 
Some examples of ee from fractures are given in Figs. 
9 to 12, page 102 and above, and the position of the segre- 
gation, if any, is indicated. It should be borne in mind 
that part of the variation of depth of colour in the repro- 
ductions at places where no segregation is indicated, is 
due to the light and shade effect, caused by the fact that 
the print is also an impression of the fracture. 
Fig. 9 shows a print on the special tissue taken from 
a part of the fracture of a high-class steel tyre. The 
ition of the bore is shown, and it is seen that a satis- 
actory print has been obtained along the full length of 
the bore, and extending about 1} in. inwards from the 





* Journal of the Iron and Steel Institute, 1905, No. L., 
page 491, 








some splashes of the acid solution to fall on this portion 
whilst printing from the web. 

In conclusion, it is hoped that the rough-and-ready 
method of printing from a fracture here brought forward 
will be found useful whenever unexpected results are 
obtained in tests to destruction, such as in falling-weight 
tests of rails, tyres, or axles, in tensile tests of all kinds 
of material, and bending tests of plates. It is probably 
the simplest and quickest method of investigating a 
fracture at present available, and should show instantly 
whether breakage has been assisted by segregation or 


ot. 

With obviously necessary precautions, there is no 
reason why the method might not be applied tw a fracture 
which has occurred in service. 





APPENDIX. 
Details oy Preparation and Use oy the Tissue. 

It is hoped that it will soon be possible to purchase the 
tissue Lap ore ready for use. In the meantime, the 
following details will enable anyone to prepare a supply 
which can be stocked for use as required. 

Clay.—Melt together 1 lb. of vaseline and one ordinary 
wax candle. The minimum 
mixture that will give a stiff cohering clay is incorporated 


into sheets about yy in. thick. Plasticene is too soft for 
the purpose, and its colour is against it, but it will answer 
if stiffened by the addition of whiting. 





ible quantity of the) 
i | staff will be built this summer, and transport will be via 
with finely ground and dried whiting. This is rolled | 


Silver Bromide Emulsion.— Digest the following together 
at about 43 deg. Cent. :— 


Water ... ; 150 cub. cm. 
Gelatine vii we i 15 grms. 

10 per cent. hydrochloric acid 3 cub. om. 
Potassium bromide ... si 8.4 grms. 


— add the following solution, also heated to 43 deg. 
Jéent. :— 
Water ... a 53 cub. cm. 
Silver nitrate sind a 10 grms. 
The whole is digested at about 43 deg. Cent. for about a 
quarter of an hour. Chill rapidly to set, cut up, wash in 
a jelly-bag for two hours, re-melt, add a further 15 grms. 
of gelatine, and the emulsion is ready to be coated upon 
its support. It can be stored by allowing it to set, and 
putting a little carbolic acid in alcohol upon the surface. 
Coating.—Warm a sheet of the clay, sprinkle finely- 
powdered calcium sulphate upon it, rub lightly until 
iness is removed, and dust off the excess of calcium 
sulphate. Immediately pour a little of the melted emul- 
sion on, and spread with a glass rod and by tilting the 
sheet about. Leave in a horizontal position to dry. 
To Take a Print from a Fracture.—Soak the tissue for 
20 seconds to 30 seconds in— 


Water ... ae 100 cub. cm. 
Sulphuric acid So @ 
lum ... a 5 grms. 


See that the surface of the gelatine is well wetted by the 
solution, which is assis by gently stroking with the 
finger, then instantly ap ly and press into contact by 
means of the fingers. Withdraw the print in about twelve 
seconds, or rather longer in the case of exceptionally pure 
steels. Chiefly on account of the difficulty of keeping the 
whole of the tissue satisfactorily wetted, it is on the 
whole best, in the case of large and very irregular frac- 
tures, to print the surface in several overlapping portions. 
It is quite easy to print a very irregular fracture in 
pieces about 3 in. by 2 in., whilst with a fairly regular 
surface 5 in. by 3 in. gives no trouble. 

Fizxing.—This can be done as usual for a print, in 
hypo., but, owing to the risk of stripping the gelatine 
from the clay, is best omitted. It is sufficient to rinse 
the print gently and allow to dry at once. 

Much depends on keeping both the solution and the 
steel cool; the temperatures should not exceed about 
20 deg. Cent. A little practice is necessary in order to 
know how much pressure to use. It is worth remember- 
ing that there are usually two fractured surfaces to each 
fracture. 





Lista Navate ITatiana.—We have received a copy 
of this Ttalian Navy List, for the first six months of the 
present year. It gives the names of all the Italian naval 
officers, engineers, naval architects, and so forth, together 
with abstracts of the laws and decrees concerning the 
Italian Navy. It is published by the Officina Poligrafica 
Italiana, Rome. 





Our Coat Exports.—The exports of coal, coke and 
patent fuel from the United Kingdom in June were 
5,916,432 tons, as compared with 5,442.775 tons in June, 
1911, and 6,138,810 tons in June, 1910. To these totals 
we should add 1,561,215 tons, 1,674,456 tons and 1,696,426 
tons respectively for bunker coal shipped for the use of 
steamers engaged in foreign trade, making the total 
exports 7,477,647 tons, 7,117,231 tons, and 7,835,236 tons 
respectively. The aggregate ex of coal, coke. and 
patent fuel in the first half of this year were 27,196,714 
tons, as compared with 32,808,385 tons in the first half of 
1911, and 31,024,446 tons in the first half of 1910. To 
these totals we should add 8,125,897 tons, 9,558,647 tons, 
and 9,329,460 tons for bunker coal shipped for the use of 
steamers engaged in foreign trade, making the total 
exports in the first halves of the last three years 
35,322,611 tons, 42,367,032 tons, and 40,353,906 tons 
respectively. It wil] be observed that there has been 
a considerable falling off in this year’s exports; this 
is explained, no doubt, by the dislocation of trade ccca- 
sioned by the t coal strike, and the appreciably 
higher prices which have prevailed for coal since produc- 
tion was restored to something like its norma! level. 





ImporTANT Copprer-Ore Discovertss.—It is interesting 
to note how the northern portions of Norway have lately 
become prominent on account of their wealth of minerals. 
New discoveries are frequently being made. Quite 
recently some newly discovered copper-ore deposits in 
Northern Norway have attracted much attention, there 
being apparently eeveral distinct deposits. The largest 
of these are probably those at North Groug, in the 
Northern Drontheim district. They are on the borders 
of lakes Limingen and Tunsjien, close to the Swedish 
frontier, and are owned by the Electro-Chemical Company 
in Christiania. The deposits extend about 1 km. from lake 
Limingen, and are about 10 metres broad and right on 
the surface. The F py depth to which they extend 
has been ascertained by diamond borings to be 10h metres, 
and they extend under a portion of the lake. Their value 
is estimated at about 1,000,000/., or rather more, but it is 
a@ question whether it will prove remunerative to work 
them with the present inadequate means of communica- 
tion. With regard to the newly-discovered copper 
deposits at Finnvallen, the Electro-Chemical Company is 
unders to be contemplating working these and the 
installing refining works there, should their quality prove 
equal to those referred to above. Houses for men and 


Namdale to Namsos in Norway. A third discovery of 
copper ore kas been made nearer the Swedish frontier ; 
these have not yet been thoroughly examined, but are not 
expected to be so important as those referred to above, 
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MONKEY WINCH FOR STUMP GRUBBING AND 
MESSRS. TREWHELLA BROTHERS, ENGINEERS, BIRMINGHAM. 


CONSTRUCTED BY 














manufacturers on application to the Com- 
mercial Intelligence Branch of the Board 
of Trade, 73, Basinghall - street, London, 
E.C. Any further communications regard- 
ing the inquiry should be addressed to 
H.M. Trade Commissioner, Board of Trade 








Fie, 1. 


At the Doncaster Agricultural Show, Messrs. 
Trewhella Brothers, of 6, Alma-street, Birmingham, 
exhibited the ‘‘ monkey winch” which we illustrate 
in Figs. 1 and 2, the fermer of which shows the gear 
lying on the ground, and the latter illustrating the 
winch itself. This implement is intended for use in 
es out trees and stumps, for timber haulage, and 
or the general requirements of contractors and others. 
A practical test of its capabilities was made by the 
implement judges of the Society, who awarded it a 
silver medal. ‘I'he machine, when in use, is anchored 
to any suitable tree or post, and is then supported by 
the bauling-rope and the anchor-rope. Being mounted 
on wheels, it is readily transferred from point to point. 
It can, moreover, be carried by twomen. The winding- 
drum is of large diameter, and is operated by a ratchet- 
gear. Two sets of ratchet teeth are provided—an 
internal and an external set. The one is used for the 
preliminary work of getting all taut, and has therefore 
a rapid feed. This done, the other ratchet gear is put 
into operation, and having a long lever, a very power- 
ful purchase is obtained, giving a pull of 24 tons. 
This gear is also fitted with a slacking-off device, and 
with this in gear the wheel is allowed to move back 
one tooth at a time as the ratchet is operated. 

The snatch-block is very simple in character. The 
two side plates are rigidly fixed to the spindle and 
are slotted at the other end to receive a small cross- 
bar. This is hinged to oneside, and when it is desired 
to open the snatch-block, this bar falls down through 
the slot in the side plate. When ra sed to its position 
it is perfectly secure. A grab or rope-grip of the 
eccentric coil variety is used. This grips the pull-ro 
(Fig. 1) oy at any point and saves much time by 
takin maga slack rope. The pull-ropes are provided 
with ed 8 and loops to facilitate the rapid coupling 
of them together. These have no loose pins or bolts 
and the fittings can be secured to a rope by any handy 
man, as they are wedged, not collect. The heavier 
the strain on the rope the more firmly they hold. 








COLONIAL AND FOREIGN ENGINEERING 
PROJECTS. 

Ws give below a number of colonial and foreign engi- 
neering projects, for several of which tenders are ceed. 
Further data concerning the projects in question can be 
obtained from the Commercial Intelligence Branch, Board 
of Trade, 73, Basinghall-street, London, E.C. :— 

Canada: H.M. Trade Commissioner for Canada reports 
that an agent in Montreal, stated to be particularly well 
qualified as an engineer, will shortly be visiting England, 
and desires to obtain the representation of British manu- 
facturers of steam-engines, steam-pumps, centrifugal 





| wera ay gasoline engines, and accessories. He does not 
esire to act on a commission basis, but to buy outright. 
His name and adress mzy be obtaincd by Briti-h 


Building, Montreal. A Glasgow firm of 
consulting and inspecting engineers wish 
to undertake, on behalf of Canadian munici- 
palities and others, the inspection of all 
classes of engineering plant and material which they 
may be purchasing in Great Britain. Communications 
in this connection should be addressed to the Secretary, 
Chamber of Commerce, Glasgow. 

New Zealand: According to New Zealand Shipping 
and Commerce, Wellington, the estimates of the Welling- 
ton City Council for this year will provide for an exten- 
sion of the storm-water F Macon at Island Bay. The 
Dunedin Drainage Board intend to apply to Parliament 
for authority to borrow 100,000/. to complete the drainage 
system of that city. The same journal also states that 
extensive works are in hand on the Waikato river which 
will confine the stream to a channel about 800 yards wide 
at the Waikato Heads. Piles, backed with bundles of 
willow, are being used for the smaller groins, but farther 
up the river a stone groin, over a mile long, will be built 
at a cost of 8000/. 

British India: Indian Enginecring, Calcutta, notifies 
that tenders are invited by the Public Works Depart- 
ment: of the Central Provinces of India for the construc- 
tion of the Maramsilli reservoir, Raipur District, at a 
cost of 16,00,000 rupees (about 106,600/.). Tenders will 
be received up to August 15 by Mr. P. Davis, executive 
engineer, Mahenedi Headworks Division, Raipur, Central 
Provinces, from whom further particulars may be ob- 
tained. It will be observed that the time for the receipt 
of tenders is limited, and this intimation therefore may 
only be of use to firms having agents in British India 
who can be instructed by cable. 

Portugal: The Diario do Governo publishes a decree 
whereby a sum of 5,830,000 escudos (about 1,180,000/.) is 
ear-marked in favour of the Ministry of Marine for the 
purchase of 6 destroyers of about 800 tons each, 3 sub- 
marines of about 245 tons to 300 tons each, 1 vessel of 
about 800 tons for the protection of submarines, and 
2 cruisers of about 2500 tons each. Twenty months are 
to be allowed for delivery of the cruisurs, and 15 months 
for the other vessels. 

Italy: The Gazzetta announces that tenders will be 
opened on July 25 at the offices of the Municipality of 
Alghero, for the construction of a sea wall in the harbour 
of Alghero. The upset price is put at 348,000 lire 
(13,920/.).- Although the contract will doubtless be 
awarded to Italian firms, nevertheless the carrying out 
of the work may involve the purchase of some materials 
out of Italy. The Gazzetta also publishes a decree approv- 
ing the agreement entered into between the legislative 
authorities and the Societa per le Ferrovie Complementari 
della Sardegna relative to a concession for the construc- 
tion and working of a railway from Villacidro to Isili, 
with a branch from Villamar to Ales. 

Russia - The following information is from the report by 
the British Vice-Consul at Mariupol on the trade of that 
district in 1911, which will shortly be issued :—The Muni- 
cipality of Mariupol have finally decided upon a drainage 
system, and have asked for detailed tenders. This under- 
taking, as also the proposed tramway, theatre, &c., will 
entail a considerable loan, the issue of which has not yet 
been sanctioned by the Government. The fitting of the 
harbour at Mariupol with appliances for the rapid hand- 
ling of coal has definitely decided upon, and the 
nccessary funds—cbcut 179,COCv.— heve alrcaty been votcd 





TIMBER HAULAGE. 
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by the Duma. It is proposed to erect sixteen crane 
conveyors, which will carry the coal direct from the coal- 
yards on the quay into the steamer’s holds, and, allowing 
four cranes to each steamer, four boats will load simul- 
taneously at the rate of 70 tons per hour for each crane. 
It is also proposed to place two travelling cranes on the 
quay-wall se ting the old basin from the new one, and 
also to transfer to the same wall one of the hydraulic coal- 
shoots from the old basin. The exact type of the cranes 
has not yet been decided, nor is it known if foreign firma 
will be allowed to compete. It is estimated that these 
cranes, together with the two existing hydraulic coal- 
shoots, will be able to handle at least 1,500,000 tons of 
coal during the shipping season, and will at the same 
time reduce the shipping charges by about 30 per cent. 
A further enlargement of the Mariupol Harbour, entail- 
ing an outlay of about 1,500,000/. is under consideration, 
and will shortly be placed before the Duma. 

Russia (Finland) : The Mercator, Helsingfors, notifies 
that the Finnish Senate has granted loans for the exten- 
sion of harbours to various towns in Finland, as follow: 
—Kristinestad, 100,000 marks (4000/.); Brahestad, 
110,000 marks (4400/.); Kotka, 100,000 marke (4000/.). 
Further instalments are promised next year, should the 
conditions of the State Exchequer permit. Extension 
works at Kotka are estimated to cost 3,360,000 marks 
(134,400/.) in all. 

Servia : According to the Nachrichten fiir Handel und 
Industrie, Berlin, the municipal authorities of Belgrade 
intend shortly to arrange for the construction of retaining 
walls on the banks of the Danube and Save, the cost of 
which is estimated at 3,000,000 dinars (120,000/.) At the 
same time it is proposed to build three large docks with 
warehouses, &c., on the Save, close to the central railway 
station, the estimated cost of which is put at 9,000,000 
dinars (360,000/. ) 

Turkey : The British Acting Vice-Consul at Constanti- 
nople reports that tenders will be received by the 
Direction Générale du Chemin de Fer du Hedjaz, Con- 
stantinople, up to July 24, for the supply of two metal 
bridges, cne with a bay of 48 metres and the other with a 
bay of 30 metres. Local representation is practically in- 
dispensable in the case of Turkish Government contracts. 

Morocco : H.M. Consul-General at Tangier reports that 
tenders are invited by the Special Committee of Public 
Works for the improvement of certain roads and the 
construction of a drain at Casablanca. The estimated 
value of the contract is placed at 35,170 frs. (1407/.). A 
deposit of 600 frs. (24/.) is required with each tender. 
Tenders will be received by M. le Président du Comité 
Spécial des Travaux Publics, Dar En Niaba, Tangier, up 
to 10a.m. on August 29. H.M. Consul-General further 
reports that tenders are invited by the Moroccan Adjudi- 
cations Commission for the construction of sections of 
the road from Casablanca to Rabat—viz.: (1) from the 
Route de la Plage to Ain-Sebah, a distance of 6363 metres, 
and (2) between Ain-Sebah and the “ Pisti de Fedallah, 
a distance of 12,880 metres. The estimated values of 
the contract are placed at 74,341 frs. (2974/.) in the case 
of (1) and 151,662 frs. (6067/.) in the case of (2). Deposits 
of 1200 frs. (48/.) and 2000 frs. (80/.) respectively are 
required. Tenders will be received by M. le President 
de la Commission Générale des Adjudications et des 
Marchés, Dar En Niaba, Tangier, up to 11 a.m. on 
August 31. The contractor must in every case elect 
domicile in the neighbourhood of the works. } 

Mexico: The Diario Oficial notifies that a concession 
has been granted to Mr. Basil M. Hatfield for the con- 
struction and working of a railway from Ramones, on the 
Matamoros. Monterrey Railway, to Rancho Parra, pass- 
ing to the west of Cerralvo. Two years ere aliowed for 
carryirg out the work, 
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REDUCTION GEAR FOR 


CONSTRUCTED BY MESSRS. E. H. BENTALL AND C©O., LTD., HEYBRIDGE. MALDON. 
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AT the Royal Show, Doncaster, Messrs. E. H. Bentall 
and Co., Limited, exhibited a small petrol motor running 
at 3000 revolutions per minute, which drove at 60 revo- 
lutions a reciprocating pump. The reduction gear 
employed was of an unusual type, and is illustrated in 
Figs. land 2. It consists of an internal gear-wheel a, in 
mesh with which is a spur-wheel mounted as an eccen- 
tric strap on an eccentric c keyed to the crank-shaft. 
Rotation of this spur-wheel is prevented by means of the 
rod d, which, however, permits it to oscillate within 
the internal gear, with which it is in mesh. Under 
these conditions the outer wheel is fed round at each 
revolution of the eccentric by an amount equivalent to 
the number of teeth it has in excess of the eccentric 
spur-wheel. As the difference in the number of teeth 
may be made very small, a very large reduction ratio 
is easily attained. The operation of the gear will 
perhaps be most easily grasped by considering the final 
motion as the resultant of two taking place in succes- 
sion. In the first place, —— the spur-wheel is 
clamped to its eccentric, and let the apparatus make 
one turn in this condition, carrying round with it the 
eccentric-rod d. Under these conditions it will be 
obvious that the whole system is locked, and thus the 
outer annular wheel will also make one rotation. Now 
let the spur-wheel be unclamped, and the rotation 
which had been given it cancelled by moving it back 
again to its original position by means of the eccentric- 
rod. In this movement the outer wheel will be 
moved back through a number of teeth equal to the 
number on the spur-wheel. Hence the net rotation 
given the outer wheel as the sum of the two opera- 
tions in question corresponds to the excess of its 
teeth over those on the spur-wheel. 





MontrEAL.—It is proposed to expend from 300,000/. to 
400,000/. on improvements in the west end of the harbour 
of Montreal. The harbour has a length of many miles, 
but the central, upper portion is only about half-a-mile in 
length. The Macbeur Commissioners’ office is close to 
the mouth of the lower entrance of the Lachine Canal, 
and from there down to Bonsecours Market the harbour 
is practically situated. There the in-elevators are 
=. by which the grain is transferred from Upper 

ke vessels to ocean liners. Passenger steamers also 
all dock in the same vicinity. S for dockage is, 
accordingly, highly desirable, and the demand is greater 
than the supply. The Montreal Harbour Commis- 
sioners now propose to build a 1200-ft. concrete pier 
straight out inte the river from opposite their office 
at the foot of McGill-street. his locality is 
now used as a in for vessels entering or leaving 
the Lachine Canal, the entrance to which is near 
by. As the entrance to the canal would be rendered 
difficult by the construction of the pro} new pier, 
the extension plan includes the chittng of the en- 
trance to a convenient point further west. Other im- 
provements include the deepening of some of the 
old basins, and the construction of other new con- 
crete wharves, together with the lengthening of three 


of the principal piers now in existence—viz., the King 
Edward, the Alexandra, and the Jacques Cartier piers, 
each of which is to have 300 ft. added to it. The pro- 


ed new pier at McGill-street will provide accommo- 
ation for at least two more large ocean steamships, 
while the lengthening of the other piers and the com- 
pletion of the Victoria pier, will increase the capacity 
of the central and most valuable portion of the harbour. 
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CATALOGUES. 


Electricity in Mines.—We have received from Messrs. 
J. H. Holmes and Co., Portland-road, Newcastle-on- 
Tyne, a pamphlet illustrating electrical machinery for 
use in mines and collieries. The firm manufacture 
generators, motors, switch gear, motor-starters, instru- 
ments, &c., for both direct-current and alternating- 
current installations. The illustrations show examples 
of generators direct-coupled to high-speed engines, and 
also electrically-driven pumps and air-compressors, elec- 
tric-haul gears, mining switch r, &c., the electrical 
parts of which have all been manufactured by the firm. 


Motor-Cars.—The Wolseley Tool and Motor Car Com- 
pany, Limited, of Adderley Park, Birmingham, have sent 
us a copy of a new list of spare parts for the 12-16-H.-P. 
Wolseley car. The illustrations, which are reproductions 
from carefully-made perspective drawin, show prac- 
tically every part of the car. Each illustration is marked 
witha po bs referring to a brief description printed on 
the facing page, so that any part can be very easily 
identified ; the price is also stated in every case. One of 
these lists is sent out with every car, so that owners can 
replace worn or accidentally damaged parts with the 
minimum of inconvenience. 


Alternators.—Messrs. Bruce Peebles and Co., Limited, 
of Edinburgh, have lately issued a pamphlet, No. 13 B., 
relating to their standard types of medium-speed and 
slow-speed alternators. The construction cf the machines 
is — described, and tabulated particulars are given of 
two-phase and three-phase generators for working pres- 
sures ranging from 200 to §600 volts, with periodicities 
of 50 and 25 cycles; rules are also included, to enable 
machines suitable for other frequencies to be selected. 
The 50-cycle machines range in capacity from 20 to 
1350 kilovolt amperes, while those for 25 cycles are listed 
up to 1100 kilovolt amperes. Approximate weights and 
dimensions of these generators, complete with exciters, 
are also given. 


Forge Plants and Forges.—The Sturtevant Engineering 
Company, Limited, 147, Queen Victoria-street, E.C., 
have sent us a copy of their catalogue, No. 1131, relating 
to forge plants and forges. The catalogue first calls 
attention to the firm’s system of exhausting smoke and 
fumes from forges by means of smoke-hoods and piping 
connected to a centrifugal exhausting fan. A number of 
illustrations reproduced from photographs of interiors of 
smithies in which this system been installed are 
included. The clearness of the photographs, which were 
taken when the forges were in operation, indicates that 
the atmosphere was comparatively pure, and is thus 
evidence | the efficiency of the system. The catalogue 
also illustrates and gives full particulars of steel plate 
forges with up-draught and down-draught hoods, cast- 
iron stationary forges, and portable forges, prices bei 
stated in each case. [Illustrations of blowing an 
exhausting fans, air-valves, smoke-dampers, and sheet- 
steel piping are also included. 


Friction Clutches.—Mr. C. A. Matthews, 47, Grange- 
road, Chorlton-cum-Hardy, Manchester, has sent_us two 





aw e ing respectively with the Dohmen-Leblanc 
riction clutches and the ‘‘Ohnesorge” ae oy 
clutches, manufactured 7 Berlin- Anhaltische Mas- | 
chinenbau Actien - Gesellschaft, of Dessau, Germany. | 
The catalogue of the Dohmen-Leblanc clutches gives | 
particulars of fourteen sizes, the largest listed being 
capable of transmitting 628 horse-power at 100 revolu- | 
tions minute. Five different types are shown, and | 
several illustrations of installations are included. The 
Ohnesorge power-equalising clutches are used to couple 
an suxiliary engine to a main engine when the latter is 


ts, deali 


overloaded, the coupling being effected automatically. 
These clutches have nm employed, amongst other pur- 
poses, for coupling auxiliary steam-engines to hydraulic 
turbines, and testimonials from users state that they have 
been found quite satisfactory for this purpose. Fivesizes 
are listed, having capacities ranging from 11.6 to 772 
horse-power at 100 revolutions per minute. 

Stone - Breakers and Ore - Crushers. — Copies of the 
~—— French, and Spanish editions of their catalogue 
of Blake-Marsden stone-breakers and ore-crushers, have 
reached us from Messrs. H. R. Marsden, Limited, Soho 
Foundry, Leeds. The catalogue illustrates and describes 
the construction of the firm’s frictionless lever hammer- 
action stone-breaker, and gives dimensions, weights, 

ices, and other particulars of machines capable of 
aes from 24 to 21 tons of stone, to road-metal size, 


in an hour. Prices of machines, mounted on wheels, and 
fitted with rotating cylindrical screens, are given, and 
other machines, fitted with elevators, so that the broken 


material can be loaded directly into carts or trucks, are 
also listed. The catalogue also gives full particulars of 
stone-breaking machines with s frames, stationary 


stone- ing plants, eccentric-motion stone-breakers, 
hand-power stone-breakers, and roller-jaw crushers or 
granulators. The latter machines are suitable for fine 


crushing work, such as the preparation of top-dressing 
for tarred roads. 


Pile-Driving Plant.—From the Southgate Pile-Driver 
Company, 5 and 6, Fowke’s-buildings, Great Tower- 
street, E.C., we have received a copy of a pamphlet illue- 
trating and briefly describing their ‘‘Rapide” steam- 
monkey, which has been specially designed for driving 
steel piling. We gather from the brief particulars given 
that a steel dolly, which fits into a guide formed in the 
lower part of the monkey, is bolted on to the end of the 
pile when the latter is lying on the ground. A pin is 
then passed through the dolly and monkey to enable 
them to be lifted, ay wel with the pile, into the required 
position by means of a derrick or travelling crane. The 
pin is then removed, and driving is commenced ~ / ad- 
mitting steam to the cylinder through flexible tubing. 
The blows of the tup are delive on to the dolly 
through an intervening block of elm wood, which serves 
asa cushion. The valve mechanism is self-acting, so that 
it is only ry to slack the supporting chain to 
allow the monkey to follow the pile as it descends. When 
the pile has been driven sufficiently, the monkey is lifted 
off by the crane and the | is removed and attached to 
another pile and the series of operations is repeated. The 

mphlet mentions that this appliance can be 
equally well for driving timber piles. 


Acid-Resisting Iron Vessels.—We have received from the 
Lennox Foundry Company, Limited, Tantiron Foundry, 
Glenville Grove, New Cross, 8.E., a copy of their first 
catalogue of ‘‘Tantiron” vessels and fittings for handlin 
all kinds of corrosive liquids, These vessels are made o 
a new acid-resisting iron alloy, which, it is stated, can be 
treated exactly as cast iron, but is not attacked to an 
ape extent by any ordinary corrosive chomiesl 
The metal costs about four times as much as cast iron, 
but as it is claimed to withstand corrosive action about 
1000 times as long as the latter metal when used in 
similar circumstances, a considerable economy may be 
effected 7 its use. The catalogue illustrates evaporating- 
pans, stills, condensers, autoclaves, jacketed-pans, acid 
eggs and elevators, and other vessels and apparatus for 
the manufacture of sulphuric and nitric acids, and also 
states prices for acid pumps, cocks, valves, fittings, &c., 
made of Tantiron. The physical properties of the metal 
are given in tabular form, and some notes and rules for 
foundry work are included as a guide to engineers who 
may wish to design their own plant. From the particulars 
given we learn that the tensile strength of the metal is 
6 to 7 tons per sq. in., and the crushing strength of a 1-in. 
cube is 34 tons. 








Spanisu Rartways.—The porppects of the Spanish 
railways appear to be steadily improving. Upon the 
Northern of Spain system last year, for instance, the 
receipts were 5,522,022/., as compared with 5,338.569/. in 
1910. The working expenses having been 2,473.781/. last 
year, the net receipts were 3,048,241/., or 77,3552. more 
than in 1910. It should be observed that the working 
expenses were 106,098/. larger last year ; this was due to 
increases in wages conceded to the staff, and to the fact 
that the mileage run by trains increased last year to the 
extent of 826,943 miles, or 6.83 per cent. The increase in 
the working expenses would have been heavier but that 
some relief was obtained by the company as regards the 
price of the coal consumed upon the system. The amount 
spent on the repair and maintenance of engines also 

owed some reduction. The expenditurein the'way and 
works department showed an increase last year of 29,0981. ; 
this was due to a larger outlay for the renewal of a- 
nent way. The length of line renewed in 1911 was 82 
miles, as compared with 70 miles in 1910, and heavier 
new rails were laid. The train mileage run last year was 
made up as follows:— Passenger and mined trai 
10,413,025 miles ; goods trains, 10,150,342 miles; a: 
ballast trains, 109, miles. The movement of passengers 
last year may be analysed as follows :—First class, E40 
per cent. ; second class, 9.06 per cent. ; third class, 85.54 
per cent. The fixed charges having been 2,426,669/. last 
year, the balance available for dividend, after receiving 
sundry adjustments, was 625,959/., or 56,3627. more than in 
1910. Of this amount 80,0001. was carried to the con- 
tingency fund, and 433,440/. was devoted to the payment 
of a dividend at the rate of 4.20 per cent. per annum, Of 
the halance, 112,519/., still remaining, 60, . was devoted 
to the special maintenance and buildings improvement 
fund, leaving 52,519/. to be carried to the credit of 1912. 
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ELECTRICAL APPARATUS. 


14,032/11. R. H. Barbour, London. Motor-Starters, 
{1 Fig.] June 13, 1911-—This invention has relation to motor- 
starters for single-phase induction motors of the slip-ring type. 
The invention provides an electric motor-starter by which the 
necessary switching operations are effected by, and during the 
movement of,a single handle, which has a constant tendency to 
move to its “ off” position. The arm 1 carries, as usual, brushes 
mounted so that they sweep over and make contact with con- 
tacts 8, 4; the contact 3 comprises a plurality of segments that 
are in connection with one another through resistance, the last 
segment, or that on whijch the arm contact or brush rests when 
the arm is in the “ on” position, being also in connection with 
the running phase of the stator windings. The other contact 
4 comprises a single segment, and is in connection with the 
auxiliary starting phase of the stator windings through a choking 
coil 6 and a quick-break switch 10,6 and terminal 9. The arm 1 is 
connected with one of the leads of the supply circuit; the 
arrangement is therefore such that when the arm | is moved from 
the “off” position towards the ‘“‘on” position, current flows 
energising the running phase of the stator windings and the 
auxiliary starting phase of the stator windings, it being assumed 
that the switch 5, 6 is closed. As the arm 1 is moved towards 
the ‘‘on” position, resistance is cut out step by step from 
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the running phase and at or towards the completion of the 
movement of the arm 1, the circuit of the auxiliary starting 
phase of the stator windings is broken by the opening of the 
switch 10, 6. The actuation of the switch 10, 6 is effected by the 
movement of the arm 1, the switch being in connection there- 
with. Its blade 6 is pivoted on a pin 7 mounted on the base or 
slab 2, and is under the action of a spring 14 connected to one 
end thereof, and tending to open and maintain the switch open. 
The' switch blade 6 is connected with the arm 1 through a lost 
motion connection such as to permit the arm 1 to complete, or 
complete nearly, ite movement before causing actuation of the 
switch, and inthe arrang t illustrated, such lost motion con- 
nection comprises a link 11 pivotally mounted at one end on the 
arm 1, and having a slot 12 which extends longitudinally thereof 
from near ite other end, and is engaged by a pin 13 mounted on 
the switch blade 6. The resistance, which inserted in the 
rotor circuits at starting, is permanently connected in such cir- 
cuits, and is arranged to be short-circuited in one step by and 
during the movement of the arm 1 from its ‘‘off” to its ‘“‘on” 
position, The short-circuiting of the resistance, which is indi- 
cated diagrammatically at 15, and is also shown connected with 
the rotor windings 16, is effected by a Day -~ 17 insulatingly 
and di 
18 





mounted on the arm 1, and arranged to coms in 
contact with three stationary tact ted with the 
rotor windings 16 and resistance 15 when the arm 1 arrives at its 
‘on "position. (Accepted May 22, 1912.) 
5050/12. H. von Kramer and G. Kapp, Birmingham. 
na’ {3 Figs.] March 9, 1912.—This inven- 
tion com improvements in relay contact devices, and refers 
to that class of such which employ a vibratory reed controlled by 
an electromagnet or magnets, the winding of which is part of a 
controlling pe anne According to this .nvention, the relay is pro- 
vided with means whereby the air-gap between each of the polar 
extensions and the may be independently and separately 
adjusted, in combination with an improved form of contact device, 
including the flanking contact springs forming part of a local circuit, 
and so tuned that when the relay reed vibrates the fanking contact 
springs are so moved as — their circuit. The relay consists of 
an insulated base 1, to which is secured a permanent horse-shoe 
magnet 2, to the upper end of which the fixed end of the steel 
8 is secured, the free end of the reed projecting downwardly. 
To the lower end of the magnet the core 4 is secured, this core 
being laminated, and preferably in the form of thin wires, in order 
to avoid eddy currents. Around this core the electromagnet coils 
6, 6 are wound, these two coils being in series, and forming part 
of the circuit in which the feeble alternating current occurs, 
which is intended to work the relay. The extremities of the 
cores form one pole of the permanent magnet, whilst the other 
pole is at the upper end—t.e,, at the point at which the fixed 
end of the reed is secured. At either side of the reed are two 
flanking contact springs 7, but out of contact, and insulated 





therefrom as by ruby contacts, these op 7 being, however, 
horizontally disposed, and having a nati period of vibration 
different to the reed 3, these two springs 7 having projections 8, 
and together forming the engaging contacts of the circuit which 
is to be opened by the relay. When an alternating current is 


Fig. 
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through the coils, the reed is caused to vibrate, which 
causes the springs 7 also to vibrate, but at a much slower rate 
than the reed 3, and it will be obvious that when these two 
springs 7 vibrate they will move out of mutual contact. (Accepted 
May 22, 1912.) 


MOTOR ROAD VEHICLES. 


14,313/11. J. D. Rowland and Warne, Weta and 
Rowland, Limite Birmingham. otor Road 


four-wheel motor road vehicles of the belt or 
the pulley expanding or contracting 8 p 

permit actuation of the driving puliey or pulleys independently 
of, as wel] as conjointly with, movement of the back axle. The 
rear axle a is carried on the ends of a pair of laminated springs b. 
Each spring is supported ona pir of parallel links c and d, one of 
which is pivoted to the chassis e, and the other is secured to a 
rotatable cross-bar f. One of the links has an operating handle g 
connected thereto. By means of the handle, the springs can be 
moved horizontally, and the axle a thereby moved laterally or 
parallel toitself. The expansible pulley or pulleys hare mounted 
on the countershaft i. One part of each pulley is fixed on the 
shaft, whilst the other is feather keyed and movable axially 
thereon. Operation of the movable portion is effected by a link 
and lever system connected to the cross-bar /, so that with 
adjust t of the position of the rear axle the effective diameter 


chain-driven type, 
rieorts yd 








Fig. 1. 
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of the pulleys is also adjusted. The expansible pulleys and pulleys 
on the rear axle are connected by belts or chains. At the base 
of the gresve in each expansible pulley a loose ring may 
be provided, on which the belt or chain can run idly when 
the parts of the pulley are fully separated. By the above 
mechanism, constant tension is maintained on the belt at all speeds. 
To enable the parts of the expansible pulleys to be operated 
without affecting the tion of the back axle, and thereby 
allow the belts to be sufficiently slackened for the pulleys to run 
idly, the following mechanism is employed :—To the cross-bar f is 
secured a lever j, and this is connected to a lever k on a second 
cross-bar /, by a two-part or toggle-link m, one of the members of 
which may be constructed in two parts united by a screw coupling 
for adjustment pe The cross-bar / is connected to the 
mee 4 operating levers o by links p and levers g. On the said 

is also freely mounted a pedal-leverr. The latter is forked at 
its lower end and made to embrace the bar / on each side of the 
lever k. Atthe junction of the two parts of the toggle-link m 





a foot-operated pressure piece « is hinged, and this is connected 


Vehicles, [4 /igs.) June 16, 1911.—In driving mechanism for | 


‘ to the pedal-lever r by alinkt. The r and 8 form virtually 
one piece adapted to be actuated by the toe or heel of the driver 
respectively. With the parts of the link in the position shown 
in Fig. 2, operation of the back axle by the hand-lever g simul- 
taneously actuates the pulley levers 0, causing the pulleys to be 
expanded or contrac’ as the back axle is moved towards or 
away from the rear of the chassis. On applying pressure b 
means of the heel on the piece 8, the parts of the pulley 
separate and thereby slacken the belt without affecting the i - 
tion of the back axle. Disconnection of the engine without 
stopping the same is therefore immediately effected by depressing 
the piece s, To restore the parts of the pulleys and the tension 
of the belts to their original condition, the pedal-lever 7 is 
actuated by the toe of the driver, the piece s and link m being 
thereby caused through the link t to return to the position shown 
in Fig. 2. (Accepted May 15, 1912.) 

23,878/11. G. W. ear and E. F. Goodyear, 

- Motor ehicles. (3 Figs.) August 1, 

1911.—In road-wheels for automobiles, and more particularly 
wheels composed of steel, the main rim or felloe is, according to 
this invention, provided and secured directly or indirectly to the 
outermost extremities of the spokes. e main rim forms a 
channel for the reception of a standard section rim adapted to 
receive and retain the pneumatic tyre ; the standard section rim 
is split at one point in its circumference, so that it can be 
expanded and p in position within the main rim, after 
which, upon the standard section rim having contracted to its 
normal diameter, it is welded, brazed, or otherwise secured to 
the main rim in such a manner that the standard section rim 
is thereby locked, and effectually precluded from movement or 
se tion. e is the main rim adapted externally to resemble the 
felloe of a wooden wheel, and to which rim ¢ of channel section 
the spokes are secured ; the rim e has at the outermost edges 
of its two flanges lips f diverging away from each other as shown 
in Fig. 2, or at an angle of about 45 deg. to the flanges g upon 
which — are formed. In between the inclined lips / is disposed 
a stand section rim A adapted to receive and carry a pneumatic 
tyre. The standard section rim is divided at one point in its cir- 
cumference to permit of its being sprung over one of the lips f 








upon the rim ¢; after being placed in position its joint is welded, 
brazed, or otherwise secured, in addition to which the rim may be 
jointed at each side to the inclined lips f throughout the entire 
circumference of the wheel, the lips forming a lock by which the 
standard-section pneumatic-tyre rim cannot be displaced after it 
has been jointed and fixed in its contracted condition. At the 
outermost extremities of the spokes at which they are secured 
to the rim e, conveniently before the pneumatic-tyre rim is 
secured thereon, each spoke is divided in the form of two 
tongues i which are projected through a hole in the channel-rim, 
after which the tongues are secured to the side-flanges g of the 
rim ¢ at their inner surface. The whole is brazed, welded, or 
otherwise secured and, if desired, the tongues i may be riveted to 
the side-flanges g of the rim ¢. The holes in the base of the rim ¢ 
through which the tongues i project, may, in the process of 
formation, be surrounded with metal j which is curved inwardly 
in a direction towards the centre of the wheel and which metal 
forms a collar surrounding the tube-spoke by which the latter 
may be more effectively secured, welded, or brazed in connection 
with the rim ¢. The tongues i may be tapered or pointed or they 
may be square at their outermost extremities, formed by dividing 
the tube for a short distance and opening out the halves. 
(Accepted May 15, 1912.) 


MISCELLANEOUS. 


22,675/11. H. L. Short, A. E. Short and H. O. Short, 
London. “Machines. (2 Figs.) October 14, 1911.— 
This invention relates to propelling mechanism for fiying- 
machines, in which a tractor screw-propeller is arranged imme- 
diately in front of the supporting planes, and is driven by an 
engine carried on the framework of the machine. and a further 
propeller is arranged in line with the first propeller, and driven 

ya te engine, and, according thereto, the front pro- 
peller is constructed so that it will drive back a volume of air, 
pletely i rsing the rear propeller, and the propellers 
are driven in opposite directions in order to neutralise engine 
and propeller torque, and minimise gyroscopic action. 1 is a 
central frame, extending fore and aft of, and located centrally 




















above, the lower main plane of the machine. This frame is pro- 
vided with forward bearings 2 to receive the shaft of a ‘‘Gnome” 
or similar motor, having radial cylinders, by which a tractor 3 
located immediately in front of the main planes is driven, the 
motor being arran at the rear of the tractor. Rearward bear- 
ings 4 are provided on the frame 1 in a direct line with the 
bearings 2 to receive the shaft of a second ‘‘Gnome” or similar 
motor, which drives a propeller 5 located adjacent to the rear 
edges of the main planes, the motor in this case being also carried 
at the rear of the propeller, so that the draught created by the 
tractor 3 and the propeller 5 tends to cool the motors, the draught 
caused by the tractor 3 also traversing the main planes from the 
front to the rear edges thereof. The tractor 3 is arranged to 
rotate in the opposite direction to the propeller 5, so that when in 
operation all engine and propeller torque is neutralised one by the 
other, and the detrimental effect of such torque on the balancing 
of the machine is obviated, (Accepted May 15, 1912.) 
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THE WINNIPEG HYDRO-ELECTRIC 
POWERSTATION. 


WE propose in this article to give some descrip- 
tion of the new hydro-electric station which has 
been built to supply electric power to the City of 
Winnipeg. The station, the designs for which were 
put in hand in 1906, was completed in the latter 
part of last year and is now in operation. The 
supply system, of which the station forms a part, 
is a new one and will not be worked in conjunction 
with the earlier system of the city, but in competi- 
tion therewith, since the new system is a municipal 
one, while the earlier is in the hands of a company. 
The new station is situated at the Point du Bois 
Falls, on the Winnipeg River, some 70 miles from 
Winnipeg, so that the electrical scheme includes 
not only the power-station, but a 77-mile trans- 
mission line and a terminal station in the city, in 
addition to various sub-stations and the distribution 
network. The power-station machines generate 
current at 6600 volts, which is stepped up to 72,000 


|Lake Winnipeg averaging about 2 ft. per mile. 
The natural fall at the Point du Bois was from 
28 ft. to 33 ft., but on the construction of the 
power-house this fall was increased to one of from 
43 ft. to 47 ft. by building dams and drowning out 
smaller falls up stream. The dams have resulted 
in the formation of a reservoir of 6000 acres in 
|extent, which gives such ample storage that there 
is no fear that the station will not be able to meet | 
all demands for power during any season. It is | 
estimated that the water supply will allow of the 
generation of an average of 65,000 horse-power for 
| 24 hours at all times. 

The site of the power-station, and the general 
plan of the works carried out at Point du Bois, are 
well shown in Fig. 1, subjoined. It will be seen 
that the river falls over two natural rock barriers 
in its ge round the Point du Bois, and that 
by building a rock dam and spillway across the 
narrowest part of the stream, the level of the 
water above the falls has been raised to form the 





reservoir. As before stated, the natural level has 





building, which is constructed almost entirely of 
concrete and steel, has its foundations directly on 
the natural granite which forms the site. On its 
north side an upward sloping reinforced-concrete 
apron has been built on a series of supporting- 
walls. This apron, which is 18 in. thick, serves 
to control the direction of the water in its path 
into the station, and in addition acts as a gravity 
dam. The water screens are carried above this 
apron, as shown in Fig. 5. A view of these 


| screens is also given in Fig. 2, on page 108. The 


apron is tied to the wheel-pits on its south side, 
and these in turn are connected up to the tailrace 
walls. The wheel-pits and the galleries and roofs 
of the building are made of reinforced concrete. 
The main walls are of plain concrete. 

The general arrangement of the station, and the 
yr through which the water reaches and 
eaves the turbines, will be clearly seen from Figs. 
4and 5, The water enters the wheel-pits through 
inlets, 16 ft. by 20 ft., which have rounded piers 
between them, and passes on its way through the 
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volts for the transmission lines. At the terminal 
station this pressure is stepped down to 12,000 volts 
for distribution to the sub-stations, at which it is 
further reduced to 2200 volts and 550 volts. The 
12,000-volt distribution to the sub-stations is carried 
out by underground cables, while the lower pressure 
distributing network is both overhead and under- 
ground. 

The Winnipeg River, with ite tributary the 
English River, has a watershed of some 52,000 
square miles, situated in Northern Minnesota, 
North-West Ontario, and Eastern Manitoba. The 
average rainfall in the area is from 18 in. to 25 in., 
and the river flow at the Point du Bois Falls was 
16,000 cub. ft. per second as a minimum and 55,000 
cub. ft. per second as a maximum during the years 
1907 to 1910. Old flood-marks suggest that flows 
of 90,000 to 100,000 cub. ft. have been reached. 
On the whole, however, the flow is very uniform as 
compared with other Canadian rivers, this state of 
affairs being largely accounted for by the large 
amount of virgin forest land and the great number 
of lakes in the watershed. The total lake area is 
5650 square miles, the largest lake of the district— 
the Lake of the Woods—through which the river 
flows, having an area of 1200 square miles. There 
are no falls of great height on the river, the totel 
fall in a distance of 347 miles from the mouth at 


been raised sufficiently to drown out some smaller 
falls up stream. The building of the dam and 
spillway is the only interference that was necessary 
with the river-bed proper, as the supply to the 
power-station has been arranged for by cutting 
a forebay canal on the western side of the river 
and across the base of the point. As will be seen 
from the figure, the canal intersects an arm of the 
original river, and a spillway from the forebay has 
been constructed, communicating with the down- 
stream side of the rock dam. e eastern side of 
the forebay canal is in the main formed by a retain- 
ing wall. In addition to the two spillways already 
mentioned, there are two situated on the land 
originally dry, one running approximately east and 
west across stream, and the other being situated in 
the canal wall above the intake. The total length 
of these spillways, or weirs, is 1500 ft. The crests 
of the weirs are 7 ft. 44 in. below the normal water 
head of the reservoir. The whole of these spill- 
ways, together with the canal retaining-walls and 
the wing wall to the western side of the power- 
station, were built in concrete. A general view of 
the forebay canal and other work is given in Fig. 3, 
on Plate XXI. 

The position of the power-station is shown in 
Fig. 1, above, while details of its construction are 








given in Figs. 4 and 5, on Plate XXI. The 


screens, 45 ft. long and set in a slope as shown. 
The screens are made in 7-ft. bays, and are sup- 
ported by sets of three struts, which are attached 
to a common foot-plate. This arrangement was 
adopted as offering the minimum of resistance to 
the flowing water. The head-gates are situated 
between the racks and the wheel-pits. They are 
made with a steel framework covered with pine 
sheathing. The turbine exhaust- es are 10 ft. 
by 15 ft., of oval section at the point of intersection 
with the turbine-pit floor, and expand to 13 ft. 
by 23 ft. at the point of outlet. As the head 
under which the turbines work is of moderate 
height only, a very large amount of water has to 
be dealt with, and considerable attention was 
accordingly required in connection with the ques- 
tion of the velocity of the water in the various 
— of the plant. The station will ultimately 

ve a capacity of 60,000 horse-power ; and under 
full-load conditions with such an output, the water 
would have a velocity of 6.4 ft. per second through 
the intake in the fore-bay canal. As the canal 
gradually widens towards the power section, the 
water would decrease in speed, and pass through 
the outer piers of the gate-room at 1.5 ft. a second. 
It would then increase to 1.7 ft. a second through 
the screens, 2.8 ft. a second through the wheel- 
pit inlets, and 20 ft. a second through the turbine 
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runners, It would then decrease to 8 ft. per second 
through the neck of the exhaust-passage, and to 
3.3 ft. a second as this passage gradually increases 
in area. 

As stated above, the station is arranged to ulti- 
mately accommodate 60,000 horse-power of plant, 
but at present less than half this my oo has been 
installed, and only half the station been built, 
with the exception of the apron and other portions of 
the north face, which have — completed as shown 
in Fig. 4. In view of the moderate head and the 
very | aod amount of water which would have to 
be passed through each unit if a very large size 
had been chosen, it was decided to instal two- 
runner turbines of 5200 horse-power coupled to 
3000-kw. generators. These units, at 45 ft. head, 
each pass 1250 cub. ft. of water per second at 
maximum output. They run at 164 revolutions per 
minute. With this output the water velocities 
stated above are reached. Although the load which 
the station is to take would have justified units of 
6000 kw. output, which could have been arranged 
for by ictal four-runner units, it was con- 


sidered that the very large water passages 
which would be required would be undesirable, 





floating in the flume, and is free to move with the 
current. The walls of the flume are built of con- 
crete, and in them flush oak blocks are set, carry- 
ing electrical contacts. There are three pairs of 
contacts : the first close to the power-house, the 
second 4 ft. 6 in. away from these, and the third 
25 ft. 9 in. away from the second, and the contacts 
are arranged in connection with electrical gear 
which records the instant at which the diaphragm 
passes each pair of contacts. 

When testing a machine, the raft is drawn up 
close to the power-house wall, and held there until 
the load on the machine is constant and matters 
are ready for the test. During this time the 
diaphragm takes up an inclined position, owing to 
the discharge water passing under it. At a set 
time the raft is then released, and the diaphragm, 
falling by its own weight, is at the same time 
carried forward by the stream of water. On its 
passage forward it makes connection with the con- 
tacts, so that a measure of its outward velocity, and so 
of the velocity of the water, is secured. The dia- 
phragm is provided with a pointer projecting above 
the raft, this pointer indicating when it is vertical, 
so that if it is still in an inclined position when it 





Fie, 2. View or Screens. 


and 3000-kw. units, as mentioned above, were 
decided on. The electrical 7 in the station 
is arranged so that three of the 3000-kw. units 
shall normally run together and act as a single 
unit of 9000 kw. The ultimate installation will 
consist of five of such 9000-kw. units and one 
spare generator, the present installation con- 
sisting only of five 3000-kw. machines. We shall 
refer again to this feature of the station when 
dealing in detail with the turbines and electrical 
ear. 
. An interesting feature in connection with the 
turbines is shown in Fig. 4. This has reference 
to the arrangements which have been made for 
testing the machines. It will be seen that, com- 
mencing from the right-hand side of Fig. 4, there 
are six wheel-pits, which make up the first two 
9000-kw. units, and that there is then a single 
wheel-pit next to the space which is filled by the 
exciter turbines. This single pit is used for the 
testing of any machine, and is arranged with a 
special cast-iron frame above the exhaust e, 
on which a machine can be set and lined up. The 
test is carried out by measuring the water actually 
ing through the turbine, the power output 
ing, of course, obtained from the electrical 
end of the set. The water is measured by means 
of a rectangular flume, which has been built as 
an extension to the tail-race of the wheel-pit 
in question, and which can be clearly seen in 
Fig. 4. The amount of water passing through the 
flume is calculated from the velocity, which is 
ascertained by observing the movement of a vertical 
close fitting diaphragm which hangs from a raft 





passes the first pair of contacts, the reading from 
them is ignored and the time-interval between the 
second and third pair of contacts only is considered. 
This testing appliance was installed to the designs 
of the firm which supplied the turbines, Messrs. 
Jens Orten-Béving and Co., of 9} Union-court, 
Old Broad-street, London, E.C. 

The general arrangement and the distribution of 
the plant in the power-station will be easily followed 
from Figs. 4and 5. It will be seen that the build- 
ing is divided longitudinally into four parts, con- 
taining respectively the water-screens, the turbines, 
the alternators, and the transformer and switch- 
gear, and that annexes are built on the south side 
to hold the lightning-arresters and outgoing-line 
connections. The head-gates between the screens 
and the wheel-pits work on rollers, and are lifted 
by means of vertical screws 40 ft. long, which rise 
through motor-driven nuts placed in the gate 
motor-room. The lifting motors drive horizontal 
shafts, and arranged with clutches, so that one 
motor can lift any one of four gates. Stop-logs are 
arranged to be placed between the water-screens 
and the gates, if necessary, to serve as an alterna- 
tive method of cutting off the water supply, or for 
use when it is desired to work on the gates. The 
turbine and generator-rooms are each fitted with 
travelling-cranes, as shown, while the distribution 
of the electrical gear will be clear from the figures. 
In our next article we pro to deal in detail 
with the turbines and also with the generators and 
other electrical apparatus. 


(To be continued.) 
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THERE isasmall but important group of machines 
in which parallel cores are made by the action of a 
conveyor-screw working in a horizontal tube or die. 
The sand is fed in from a hopper, and the cores are 
turned out in an unbroken length at rates measured 
by from 200 ft. to 600 ft. per hour. Certain core 
mixtures have to be used in order to ensure cohesion. 
Diameters range from # in. to 7 in., and square, 
hexagonal, and D-shaped sections can be produced 
by the interchange of suitable dies. As the cores 
are continuous, lengths have to be cut off as required. 
The machine shown by Fig. 733, on the opposite 
page, isthe Wadsworth. A supplementary machine 
is made for slitting off and tapering the ends of 
cores to fit the print impressions. 

Another horizontal machine for dealing with the 
same class of cores is made with a plunger instead 
of a screw, so avoiding the wear of a screw, while 
it is claimed that no oil or binder is required in 
the sand beyond the molasses water generally 
used. The view, Fig. 734, page 109, shows one of 
these machines operated by a hand-wheel, while 
Fig. 735 is a similar machine, belt-driven, and set 
up at an angle suitable for the free delivery of the 
cores. The ‘‘dies’’—i.e., core-boxes—are seen on 
the ground, and various cores disposed about. The 
diagrams, Figs. 736 to 739, illustrate the essential 
action of the core-making mechanism. The machine 
comprises gears, enclosed in a box at the rear of the 
plunger, for operating the plunger and sand-mixer, 
the gears being actuated bythe hand-wheel, Fig. 734, 
or the pulleys, Fig. 735. A die A, Fig. 736, is 
selected of the size required for making the core ; 
five of these dies are supplied with a machine, 
ranging from 2-in. to 6-in. bore. A plunger D is 
reciprocated beneath the sand-hopper, and there is a 
vent-needle B, the bell end a of which lies in the 
die A. With regard to the plungers, these are of 
smaller diameters than their dies. Each one fits in a 
socket at the end of the plunger-rod C, in which it 
is held by athumb-screw. Before it enters the sand- 
hopper, the plunger passes through a hole of suit- 
able dimensions cut in a metal plate which slides 
in grooves at the bottom of the sand-hopper, the 
function of the plate being to prevent waste of 
sand, which would occur on each return stroke of 
the plunger. All the plungers are furnished with 
claws at the forward end which tear down a portion 
of the end of the core at each return stroke, thus 
leaving a rough face to bind the succeeding charge 
of sand against. The vent-needle is inserted point 
first within the die A, and passes through the 

lunger, the plunger-socket, and the hole at the 

ck of the gear-box, where it is held by a thumb- 
screw. This is entirely independent of the move- 
ment of the plunger. The bell end of the vent- 
needle should be located in the die at the start. 
If the core becomes too loose, the bell end has to 
be moved further out until the core is of the right 
degree of hardness. If it is too hard, the bell end 
has to be moved farther into the die. The quality 
of the core thus depends on the correct position of 
the vent-needle. 

To make a core of, say, 6 in. diameter, the pro- 
cedure is as follows :—Unscrew the die A, Fig. 736, 
push back the cover-plate between the sand-hopper 
and the gear-box, loosen and remove the plunger D. 
The plunger for a 6-in. core is 42 in. in diameter, one 
for a 2-in. core is 1} in., and others in proportion. 
It has to be fitted to the plunger-socket C, Fig . 736, 
and held by the thumb-screw. A vent-needle B, 
of 2-in. diameter, is inserted through the die and 
through the whole length of the machine, point 
first, and is held in position by a cross-piece E at 
the back of the gear-box. The 6-in. die A is then 
screwed on. 

The bell end a of the vent-needle will be at first 
located at the inner part of the die. In order to 
find the proper location of the vent-needle a core 
is now pressed out by turning the hand-wheel. If 
the core proves to be too loose, the bell end a of 
the needle has to be moved further out towards the 
mouth of the die, and in the other direction if the 
core is too hard. The needle is moved by adjust- 
ing the cross-piece E, in which the needle is held. 
When sand is being put into the feed-hopper of 
the machine care must be taken that the hole in 
the bottom of the hopper is filled first. The sand 
should then be notiees. 5 ightly. 

If a core has to be carried on a hollow bar or spindle 
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F, this has to be screwed ina holder, thus:—A }-in. 
spindle-holder G is introduced into the hollow vent- 
needle B, and is furnished with a stop H at the end 
behind the machine. I¢"is fitted at the other end 
with a washer J, suitable to receive the spindle, as 
shown in Figs. 737 to 739. The spindle and the 
holder are brought together, so that the washer 
enters the spindle until it has passed the little pin 
b; then the holder is turned round by a half-turn 
and drawn upwards until the spindle F touches | 
the head of the vent-needle ata. The hand-wheel | 
is also turned round until the plunger is brought to 
its farthest position. The spindle-puller K will now, | 
with its fork T, clasp the spindle-holder, and the | 
stop H will be pushed forward until it touches the 
fork L. In this position the stop H is firmly 
fastened to the spindle-holder by means of the | 
two thumb-screws c,c. If later the position of the | 
vent-needle has to be changed, it is evident that 
the stop H also has to be adjusted accordingly. 
When making the core, having a sufficient quan- 
tity of sand supplied, a short piece of core is pressed 
out at each stroke of the plunger. The spindle F, 
with its holder G and stop H, move along by the 
same distance, which is shorter than the plunger 
stroke. When the plunger makes the return stroke, 
the fork L on the spindle-puller K, which is| 

















a guide-rod is seen, which runs parallel with the 
core in the tube, and which is set to give lengths | 
of cores required. It is fixed by a thumb-screw 
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Fies. 734 to 739. Priuncer Core-Makin 


connected with the plunger-rod C, strikes the stop 
H and brings this backwards, thus pulling the 
spindle-holder G and the spindle F upwards again. 
At every stroke the spindle is thus worked upa 
little distance through the finished part of the 
core. On the front side of the photograph, Fig. 734, 








@ Macuine; THE AKTIEBOLAGET Matous 
Hotmauist, Hatmstap, SWEDEN. 


seen at the right hand, and the movement of the 
handle at the left cuts off the core. 

The composition of sand recommended for use is 
composed of 9 shovels of gravel, 2 shovels of clay, 


and one pint of rape-oil. The machine is manu- 
factured by the Aktiebolaget Malcus Holmquist, of 
Halmstad, Sweden. 

We now consider the machines which are used 
in making the second class of cores mentioned in 
the previous article; that is, those cores which 
are not parallel, or which do not follow a linear 
axis longitudinally, and therefore cannot be thrust 
endwise out of their boxes. They form a very 
large group, of which the cores for cocks, bends 
and branch-pipes are typical. 

We said that some difficulties occur in core- 
making which are not present in mould-making. 
These arise in consequence of the surplus sand. In 
making a mould, surplus sand can be strickled off 
after the squeezing or ramming has been done in a 
machine. In making cores in jointed boxes of the 
kinds we are now considering, the exact quantity of 
sand required, or nearly so, must be placed in the 
box. The reason is, that the core-box halves must 
close on the core which is squeezed between them, 
and if any surplus sand should get into the joint- 
faces, the halves could not close. Therefore pro- 
vision must be made for putting a measured quantity 
of sand in the lower box half before the squeezing 
is done. 

The case is different when boxes are rammed by 
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hand, because these are rammed from the open 
ends while the halves are clamped together. 
Exceptions occur when the boxes are of great 
length or when central portions are much enlarged. 
Then the halves are rammed separately, and the 
half cores are pasted together, the half boxes being 
closed for the purpose. Or in other cases the 
central portions may be rammed while the halves 
are separated, after which they are closed and the 
ramming completed from the ends. But in 
the machine - rammed cores, the case of the 
plain cores which we have just considered 
excepted, the core must be squeezed in each 
half box simultaneously by the closing of the box 
parts on each other, and no surplus sand must be 
permitted to remain in the joint. This is accom- 
plished by two devices. One consists of a frame 
cut approximately to the core outlines to afford a 
measure of the quantity of sand required; the 
other comprises a chamfering of the edges of the 
core-box halves, so that any surplus sand will fall 
away. The first is just a sand-frame, but made 
for the core instead of for the mould. The second 
is identical with the chamfering cut around the 
edges of the mould outlines in forging dies to 
receive the surplus *‘ fin” from the forging. Ordi- 
nary ‘core-boxes, therefore, will not do for machine 
moulding, unless they have the outlines cut away 
to form the necessary chamfer. Boxes of wood 
may be used, but generally those of metal are pre- 
ferred, and must be employed if for permanent 
service. 

The machines used generally have a turn-over 
table and a presser-head, between which the cores 
are squeezed. In other respects they bear general 
resemblances to moulding-machines. They are 
actuated by hand-levers or by hydraulic pressure. 
Many, in fact, can be used both for moulding and 
core-making, and they occur in a very large range 
of dimensions, 

The sequence of making cores with the assist- 
ance of sand-frames is as follows :—The lower half 
box is fastened to the turn-over table, and the upper 
half to the presser-head. On the lower half the 
intermediate wooden frame is placed, and filled 
with sand, which is tucked in by hand and levelled. 
The frame is then removed, leaving the lower half 
box filled, and sand standing up from it to the 
height and outlines imparted by the frame. The 
top half box is then brought over by the head, and 
the squeezing done by means of the mechanism of 
the machine, whatever that may be. Being sepa- 
rated, superfluous sand is blown away, and the core 
removed. The method of removal depends on its 
shape. The usual way is to place a separate plate 





and 1} shovels of horse manure, mixed with 
20 shovels of sea-sand, 2} shovels of rye meal, | 





over the core or cores, clamp it to the turn-over 
plate, turn over this, and release the cores from 
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below. Some of the principal machines may now | presser-head D, which is of the rock-over design. | enclosed in a cast-iron base, the door being seen in 
be illustrated. Iwo coiled springs, one encircling each pivot around Fig. 741. The lifting rods are protected from 

Figs. 740 and 741 show an hydraulic machine to which the presser-head supports are turned, are falling sand by encircling cylindrical sheaths E, E. 
take boxes measuring 16 in. by 12 in. The lower extended to form elastic buffers, against which the This is built by the London Emery Works Company. 





Fig. 740. 





















































































































































Fias. 740 ro 743. Core-Maxinc Macutnes ; Toe Lonpon Emery Works Company, Limitep, Park, TotrenHam, Lonpon, N. 
,’ 


half core-box is fitted into the turn-over plate A, | supports are cushioned when thrown back, and also| A machine designed for heavier work, by the 
which is carried on trunnions in bearings, which to assist in bringing the presser-head forward. The} same firm, is shown by Figs. 742 and 743, taking 
are moved vertically by rods B, B bolted to a height of the presser-head is adjustable along the | ‘‘ core-plates ” or boxes measuring 43 in. by 20 in. 
late C, lifted by an hydraulic ram operated by a screwed ends of the supports to suit core-boxes of | Here the presser-head does not swing, but is 
ever-valve, The upper half box is fitted to the different depths. The lower part of the machine is | travelled to and fro on trolley tracks, supported 











Juty 26, 1912.] 


ENGINEERING, 





II! 





between the main pillars of the machine, and two 
smaller pillars at the rear. The variations in depths 
of cores are provided for by adjustable pillars set 
and clamped below the main table of the machine 
on which the turn-over plate of the machine rests at 
the time of pressing. is plate turns in trunnion 
bearings, which are moved vertically by the small 
rams which flank the main central pressing-ram. 
The operating valves and the pipe connections to 
these are indicated. When a set of cores has been 
made, they are run away on the trolley to the back 
of the machine for removal. 

The three photographs, Figs. 744 to 746, may be 


on the ground to the left, a finished core on the 


right, a completed pipe in the centre. In both 
these figures the chamfered edges of the core-boxes 
which favour the escape of the fin of surplus sand 
are clearly seen. 

Another illustration, Fig. 747, page 112, shows an 
equipment of pattern and core parts, and hydraulic 
machines for making T-pipes and bends. The 
machine on the right carries the halves of two bend 
patterns, so that two half moulds make two com- 
plete bend pipe castings, with one core long enough 
to core out the two. One half box is seen on the 
trolley in front of the machine, the other half is 
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EQuripMENTS FOR CoRE-MakinG AND Patrerns; Tor Lonpon Emery 


Works Company, Limitep, Park, TotrenHam, Lonpon, N. 


of assistance to a clear comprehension of these 
methods of core-making. In Fig. 744 two core- 
boxes or core-plates are seen standing up on edge, 
and the sand-frame behind them, while a set of 
cores is seen lying on a carrying-away board in the 
foreground. In the faces of the core-plates, in line 
with each core space, the grooves or channels are 
seen in which the wax vents are laid, used alterna- 
tively to the iron vent-wires employed for cores. In 
Fig. 745 core-boxes for small T-pipes occupy the 
centre of the photograph, the sand-frame is above, 
and the finished cores are lying on their board below. 
In the next, Fig. 746, the whole equipment for 
making syphon-pipes isshown. The pattern-plates 
are seen standing up on edge to the left, the core- 
plates on edge to the right, the sand-frame is lying 


lying on the floor in the foreground. The core 
machine on the left is shown with a core suspended 
|in the lifting frame, the core-box halves being on 
the table and on the presser-head, though these 
‘are somewhat obscured. The sand-frame is seen 
on the ground in front of the machine, and the 
|core iron in front of that. Two bend pipe castings 
| are standing on their sockets in the centre of the 
figure. In front of these the casting of a T-pipe 
‘is shown. Its pattern-plate with runners is stand- 
ing against the wall of the shop at the extreme 
‘right. Its core-box is lying on a sand heap behind 
its casting, and its sand-frame further behind, 
leaning against the wall. These illustrations are 
all from the practice of the London Emery Works 
Company, 








The machine, Figs. 748 and 749, page 112, is an 
adaptation of a standard hand-moulding machine, 
the difference consisting in the substitution of a 
core-plate for the ordinary pattern-plate. The hand 
pressure is exercised through the lever A at the 
right hand actuating the pinion and its quadrant 
rack, thence through toggle levers to the table B. 
The latter is of the turnover type, lifted to permit 
of turning over by the counterweighted hand lever C 
at the left, operating links which lift the pillars, on 
the heads of which the trunnions of the table turn. 
Core-boxes with chamfered edges are seen, one set 
of halves on the table B, the other on the presser- 
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Fic. 745. 


head D. The height of the latter is adjustable 
above a travelling carriage to take boxes of dif- 
ferent depths, the construction of carriage and head 
being clearly shown. The sand is filled in the 
lower boxes and pressed, and the table lowered. 
The cores may then be lifted out of the lower 
boxes and carried away. Or, when desirable, the 
table may be lifted by its pillars, turned over, and 
the cores deposited on a plate for removal. This 
machine is also made in similar capacities for 
hydraulic operation by the Badische Maschinen- 
fabrik und Kisengiesserei, Durlach. 

An hydraulic machine is shown by Figs. 750 and 
751, page 113, which is another illustration by this 
firm of the utilisation of the same machine for making 
either moulds or cores. It is seen fitted with two 
buffer-casings. The turn-over table is covered with a 
bottom moulding-box, in which the cores and the 
bottom are rammed as one, to be afterwards carried 
away on the trolley below. The elevation and 
lowering of the trolley is effected by a hand-wheel 
and pitch-chain, driving to a pinion-shaft operating 
racks, all being clearly shown. 

There are two other ways of making cores. One 
is by a jarring action as on some special. machines 
—the jar-ramming machines—already illustrated ; 
the other, more limited, by sweeping up round 
cores against the edge of a bar, which consolidates 
the sand by a reciprocating motion. 

Figs. 752 to 754, 113, illustrate a core-making 
machine using a striking-bar, which differs from 
the ordinary striking-bar used in core-sweeping in 
having a rapid reciprocating movement imparted to 
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it which consolidates the sand ; also the bar is of loose, with striking gear, or alternatively hand-gear | tric on the worm-shaft connected by its rod to the 
steel instead of wood. The kind of work for which | can be fitted. The pulley-shaft drives worm-gear, 


this is suitable is that of 


flanged and socketed pipes. T’ 
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_— cores used for the motion being steadied by a small fly-wheel on 
e machine is built by the shaft. The worm-wheel makes from six to 





| bar. 





























. The bar is carried on rollers sup 
brackets which slide in saddles in which, 
of screws, adjustments are made for 
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EISENGIESSEREI, DurRLACH, GERMANY. 


Messrs. Jones and Attwood, Limited, of Stourbridge, eight revolutions per minute, and the core-bar is) which may range from 2 in. to 20 in. The core-bar 


who make | 
hot-water heating a 





e quantities of cast-iron p 
paratus, sewage-beds, 


At the same time the 


or | coupled to its shaft by means of a sliding collar. rotates on rollers supported in brackets. The 
é a r is reciprocated at from| height of the rollers is adjustable by means of 
The machine is driven by belt-pulleys, fast and 300 to 350 strokes per minute by means of an eccen- handles operating racks and pinions. The sand 
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supply is carried in a wooden tray sloped towards 
the bar, and feeding just above its working edge, 
which tray is carried on brackets. 








THE THEORETICAL PRINCIPLES 
OF STRUT DESIGN. 
By Haroitp V. Hurt, B.Sc. 

Tue fundamental principles which are the foun- 
dation for the whole question of the strength and 
equilibrium of struts are those represented by 
Euler’s analysis. 





This analysis presumes the ideal conditions of 
central loading, initial straightness, uniform cross- 


section, and homogeneous material, and, if these 
conditions are realised, the treatment of the subject 
is complete, the limiting load being either that 
which causes elastic failure, as given by Euler’s 
formula, or that under which the elastic limit of 
the material is reached. 

For a strut with free ends Euler’s formula is 


_ EI 


inde a 
where 

P is the load. 

E is the elastic modulus. 

I is the moment of inertia. 


L is the length. 





a 


Fig. 754. 





A common criticism of Euler’s formula is that 
‘*it takes no account of direct stress.” The ideal 
strut, however, remains ectly straight until 
the load reaches the critical value given by. Euler's 
formula, and when this is exceeded failure by bend- 
ing is almost instantaneous, the increase of load 
necessary to cause failure being only just sufficient 
to make up for the dimimution in the free length, 
and this in practice is negligible. When failure 
occurs by bending, therefore, the direct stress is of 
no account. 

In practical cases, however, it is found that 
struts begin to bend under fairly small loads, and 
when failure occurs the load is considerably less 
than that given by Euler’s formula. For this 
reason Euler’s formula is no longer used for pur- 
poses of design, the Rankine-Gordon and other prac- 
tical formulz, which give more satisfactory results, 
having taken its place. 

The only reason why Euler’s formula does not 
agree with practice is that the ideal conditions 





enumerated above are never realised, and the only 





slo 


ENGINEERING. 


[Jury 26, r9r2. 








satisfactory way of dealing with the subject is to 
systematically consider all possible variations from 
the ideal conditions. 

1. The material may be of varying elasticity. 

2. The load may not be applied at the centres 
of the ends. 

3. The strut may not be straight. 

4. There may be lateral forces. 

Considering first the condition of varying elasti- 
city, it will be shown that this can only account 
for a small proportion of the difference in — 
between the ideal and the practical strut. Its 
influence is so small that it may be neglected. 

The conditions of eccentric loading and want of 
straightness produce very similar results. In 
practice, however, it should be possible to comply 
almost exactly with the condition of perfectly central 
loading, whereas the condition of perfect straight- 
ness would be much more difficult to obtain. Want 
of straightness may therefore be taken as the prin- 
cipal irregularity which causes a strut to deviate 
from the ideal conditions. 

The equation for want of straightness and its 
derivation will be given later. It is not suitable 
for practical use, because it does not give a simple 


relationship between = and , but it agrees 


very closely with a modified form of the Rankine 
formula, the constant being 16,000 —, and the 


complete formula becoming 
P _ F 
“TB 
16,000 R® 
where B is the extreme distance from the neutral 
axis of the cross-section, and the other terms have 
their usual significance. 
The reasonableness of this modification of the 
cae formula is at once apparent, for the term 


A 1+ 


B is common to all bending formule, and must, 


therefore, occur in connection with the bending of 
struts. The effect is of most importance in the 


case of struts of I-section, in which the ratio ; 


may vary from about 0.85 in the direction of maxi- 
mum strength to 0.5 in the direction of minimum 


strength. This low value of 7 produces an addi- 


tional element of weakness which the ordinary 
theory takes no account of. 

In the case of struts with fixed ends, EKuler’s 
analysis shows that the ideal strut is four times as 
strong as the corresponding strut with hinged ends, 
but it does not necessarily follow that the Rankine 
constant should also be four times as great. 

The condition of want of straightness is the onl 
one which has an important bearing on the sonath 
of fixed struts ; and if this condition is worked out, 
it is found to give results agreeing fairly closely 
to the Rankine curve with a constant of 40,000 (as 
against a constant of 12,000 for pin-connected 
struts). Moreover, as it is impossible to fix the 
ends perfectly rigidly, another source of weakness 
occurs, which necessitates a corresponding reduc- 
tion in the Rankine constant. Under these condi- 
tions the best ratio for the constants would be about 
24, and for fixed struts the constant becomes 
30,000 or 40,000 ; ; 

The strength and behaviour of struts is influenced 
very considerably by the effect of transverse forces, 
which may be represented either by the weight of 
the strut or by external forces. These may best 
be considered in conjunction with the condition of 
want of straightness, and the result may be repre- 
sented by a modification of the Rankine formula, 
the term involving bending being multiplied by 


(1 + nd where W is the lateral force, and P the 


axial load. 


The complete formula for a hinged strut becomes | 


y i F 
A TB / a) 
Feo R(?*"p} 

The same correction may be applied to the John- 
son or the straight-line formula. 

In pin-connected struts the effect of lateral forces 
may be partly eliminated by placing the pins eccen- 
trically. h 

The ideal condition to obtain is that the bendin 
moment due to the thrust and that due to litera 





forces just neutralise one another at the centre of 
the strut, and to effect this the eccentricity should be 


wet, ~ ons ee 


Pp 4) : 


It is still advisable, however, to make some allow- | 


ance for lateral forces, but it may be much less than 
in the previous case. 
In order that a strut may be capable of develop- 


ing its full bending resistance, it is essential that | 
This | 


sufficient provision be made for the shear. 
tay be obtained in a simple manner from the 
bending stress. In the case of a pin-connected 
strut the maximum shear is 7 b , where f is the 
bending stress, or the difference between the maxi- 
mum and the mean compressive stress, and B is 
the maxmum distance from the neutral axis. In 
this case the maximum shear occurs at the ends. 
In the case of a strut with fixed ends the maxi- 
mum shear is about 
1.25 x fI 
Ls 


Since the form of bending and the points of 
contraflexure are rather indeterminate, it is desir- 
able to make sufficient provision for the maximum 
shear throughout the whole length of the strut. 


A low value of stress should be used in the| 


bracing, as the rigidity of the bracing is thereby 
increased, and this produces an increase in the 
stiffness and strength of the strut as a whole. 

More detailed consideration will now be given to 
the conditions which have already been dealt with. 

In the case of a pin-connected strut the condition 
of varying elasticity may be first investigated. For 
pur of simplicity we may assume the modulus 
of elasticity of one entire flange to be E,, and of the 
other to be E,. 

The equation is 

2B__ opty 


(7 - E) . : 
gE £,/ da? 
where B is the semi-breadth or maximum distance 
from neutral axis. 

a Pe (i) + 

dz 2AB\E,E, 
where E is the mean elasticity. 
The general solution is 


y=a sin Je x + B cos / aH x- ve 
Applying the known conditions at the centre 
and ends to find the constants, the central deflec- 
I Pi? 


tion becomes 
2AEB (se ami ~'} 
and the equation for the strut is 
P F 


A,,8-b& 
1+ 
aE ( 20 


Py 
Er 


E,- E,)I 


"= ( 


(1) 


/ Pie -1) 
HEI 
This equation gives the relation between the load 


P and the maximum stress F in terms of the varia- 


tion of elasticity; the term So? 


is the per- 


centage variation of elasticity from the mean value, 
and in practical cases it will never exceed 0.1. 


The equation for the condition of eccentric load- | 


ing is 

_ ; (2) 
Pir 
HEI 


¢ B 
R2 


where ¢ is the eccentricity. 

The proof of this formula may be found in most 
text-books dealing with the subject. 

The condition of want of straightness can appear 
in an infinite number of forms. The most con- 
venient form to take, however, is that of a sine 
curve. 

The curve for the unstressed strut becomes 


1 + 


"2x 
“vy = € cos A 
L 


e being the central deflection, and the distance x 
being measured from the centre. 
For the loaded strut 
Fyai.i 
El R R 
~227+2p 
dx ¥ dx 
J . Pv representing the curvature of the un- 
R, d2 < 


| loaded strut, and the bending moment being pro- 
| portional to the change of curvature. 


Since 
vy = € cos == 
_ _ 
L 
3? Tz 
= é€ cos 

dx L2 L 

and the complete equation becomes 

2 
Py =-— ay -¢ cos 


Ei d x2 L? 


The general solution of this equation is 


= Asina/ Pa + Beos se a + 
32 
Lt 
se 


L2 


ay _ 


n2 rr 


L 


"2x 

L 
- 

El 


cos 


€ 


| When 
| d 


x= 0%" — 0, therefore A = 0, 
dx 


when 


x= — y = 0, therefore B = 0, 


Pad 
L2 cos 
we 


L2 


dag 

“ye P 

EI 

the central detlection is 

e 

Pi 

mETI 

and the equation for the load becomes 
¥ F 


A 


f= - 


eB 
R? (1 - 


1 + é 
rit) 
mrETI 


Equations (2) and (3) give very similar results ; 
this is to be expected, since they represent very simi- 
lar conditions. For long struts a given eccentricity 
e has more effect than the same value of e in 
equation (3), but since the condition of want of 
straightness is the only one likely to occur in 
practice, equation (2) will not be further considered. 

In the diagram on page 115 are shown the 
curves for the Euler formula and for the Rankine- 
Gordon formula with a constant of 12,000. The 
curve for equation (1), representing the condition 
of varying elasticity, is also shown, and it will be 
seen that it agrees fairly well with the Rankine 
curve. This agreement, however, has only been 
obtained by assuming a variation of elasticity of 
35 per cent. from the mean value. In practical 
cases this variation would never exceed 10 per 
cent., and it is most improbable that it would be 
so distributed as to have the full effect represented 
by the equation. From this it seems that the 
condition of varying elasticity is not of much 
importance, and such effects as it does produce are 
almost identical. with those produced by equa- 
tion (3). For these reasons the condition of want 
of straightness, as represented by equation (3), is 
taken as representing the state of affairs in an 
ordinary strut. 

Before we can deal further with the equation 
the practical difficulty arises as to what value is 
to be given to e. It seems probable that the 
| eccentricity will increase with the length, but more 
| slowly in proportion, or, to put it in another way, 
|the percentage inaccuracy will decrease as the 
| length increases. On the diagram curvesare shown 
| for the two extreme cases; in one case ¢ is taken as 
| proportional to L, while in the other e is constant. 
| In practice the true curve would probably lie some- 
| where between these two. 





In the first case e is taken equal to za It will 
| be seen that this curve is almost identical with that 
representing varying elasticity, and agrees approxi- 
mately with the Rankine curve for moderate values 


of R’ In the second case e is independent of L, 


|and is made equal to R the curve shows that 


10 
there is considerable bending stress for small values 
i... 
ie R 
Both these curves fall away from the Rankine 
curve for large values of and agree with the Euler 
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curve when : is indefinitely great. This introduces 


one of the chief disadvantages of the Rankine 
formula : if it is made to agree in the limit with 
the Euler formula, the constant must be about 
7000, and under these circumstances it is found to 
err unduly on the side of safety for struts of 
medium length. If, on the other hand, the constant 
is so chosen that the formula gives satisfactory 
results for struts of medium length, it will not be 


reliable for cases in which 4 is great. This point 


is illustrated on the diagram, for it will be seen 
that the Rankine curve crosses the Euler curve 
when L is 133. For this reason the application 
of the Rankine formula is usually limited to cases 
in which : does not exceed 60. 


Returning, now, to the consideration of the two 





curves representing equation (3), it will be seen that 


L the 


in the case in which e is made equal to 500 


Value of Y% (Tons per Sg.Jn.) 


> 


0 
“Curve 1 ———— Euler by Curve 4 Equation 1 £¥* 9.55 
- » £ onnn------ Equation 3 e » 5----------- i 
9 Se gs e-# » 6-——-———- Johnson 


curve agrees very nearly with the Rankine curve 


for moderate values of 


We may, by taking 


advantage of this agreement, simplify equation (3), 
and make it more suitable for practical use. 
The agreement between the two curves may be 


written as follows :— 
F = F 
ree me 
+ sR, _ PL 1+ {3900 R3 
( ” WE 1) 


Equation (3) in this form contains three variables, 


, and —. Inthe curves which have been 


A’ R R 

given 4 is assumed to be constant, and may have 
an average value of 4. The Rankine curve does 
not include the variable . , and to obtain a per- 


fectly general relationship between the two curves 
it must be modified to take account of this. The 
equation then becomes 


ae 
ware - & 
+ 76,000 R® 


or the Rankine constant becomes _ R This 


form of the Rankine equation corresponds to the 
case in which the eccentricity is proportional to the 
length. It seems reasonable to suppose that 
greater percentage accuracy can be obtained with a 
large strut than with a small one, and, under these 
- circumstances, the Rankine constant should be some 
direct function of the length less than a direct pro- 
portional. The constant might have some such form 


as 16,000 é (1+aL), but the value of a could 


“— obtained by experiment. 

ere can be no harm in ignoring this factor, 
because any error involved in doing so will be on 
the safe side. 


| 





There are, besides the Rankine formula, two 
others that are frequently employed : the straight- 
line formula and Johnson’s parabolic formula. 

The straight-line formula can only be considered 
a rough approximation to the conditions obtaining 
in pin-connected struts, and it has nothing to re- 
commend it but its simplicity. 

Johnson’s parabolic formula gives a parabolic 
curve, which touches Euler’s curve, the apex of 
the parabola agreeing with the elastic limit when 


L 
— = 0. 
R 


The equation is 


P 1 
~~ oe ae 
A 1085 R*# 
The theoretical curves, however, agree with, or 


approach closely to, the elastic limit when - = Q, 


whereas they deviate considerably from Euler’s 


curve for high values of — There is, conse- 


quently, no reason why the Johnson curve should 
be made to touch the Euler curve, and more satis- 


factory results will be obtained if the constant is 
reduced so that 
P ss 18 - = % Ls ‘ 
A 1000 R* 
The curve representing this equation is shown on 
the diagram. It agrees very closely with the theo- 





retical curves for values of — less than 80, and in 


practice this will seldom be exceeded. It is more 
reliable than the Rankine formula for large values 


of R’ because in this case it errs on the safe side, 


whereas the Rankine formula gives unduly high 
stresses. 

The Johnson formula may be modified in the 
same way as the Rankine formula to take into 


account the ratio R , and the equation then becomes 


P= 12 (1 one :} 
A 24,000 R® 
Struts with Fixed Ends.—Eulers equation for 

this case is 
P= 


showing, as already stated, that the strength, as 
regards failure by bending, is four times as great 
as that of the corresponding hinged strut. 

The strength of struts with fixed ends under 
practical conditions may best be investigated by 
analysing the deviations from the ideal conditions, 
as has been done for the pin-connected strut. 

The general equation representing the condition 
of varying elasticity is the same as for a pin-con- 
nected strut. 





oe el Pp [rr (KE, - E,) I 
y = asin A/ Ee + 8 oon Ei*~ ZAEB’ 
and when 
a = 022 = 0, therefore a = 0; 
dz 
when 
as uae = 0, therefore ry = 3?, 





The bending strength is exactly the same as 


that of the ideal strut, but the line of thrust, 
instead of passing through the points of contra- 
flexure, deviates by an amount (E,- E,)T 
2 AEB 

by direct stress occurs when the combined effect of 
the bending stress, due to this deviation of the line 


of thrust, and the direct stress : reaches the 


Failure 


elastic limit. This condition of failure is repre- 
sented by a straight line parallel to the elastic- 
limit line, but below it. 

On attempting to apply the condition of eccen- 
tric loading to the case of a strut with fixed ends, 
it will be found that the deflection is indeter- 
minate, and the strength is identical with that given 
by Euler’s formula. 

This is explained by the fact that in such a strut 
the actual position of the load is of no significance 
whatever. Wherever the load is placed the resisting 
moments at the ends alter the line of thrust so 
that it always passes through the points of contra- 
flexture, thus making the conditions identical with 
those in Euler’s analysis. 

In dealing with the condition of want of straight- 
ness, we may make the same assumptions as in the 
case of the pin-connected strut. 

The general solution is the same as before. 


"2x 
e€ cos 
y=asin ,/1 x + Boos /P z+ eri 
Ms 1 
rE! 
when 2=07Y = 0, therefore a = 0 
ne dz 
h = @S?,, . 3% « 88... e¥ 
— = eae - = he 
eT 
therefore 8,/P sin /P i 4 ey 
/ V GbI i. a 
mEKI 
Substituting for 8 in the general equation, and 
putting x = 
oh /F PLA Pia 
7 Vii EI EI 
"= - PIs — 
rEI 


This gives the deviation of the line of thrust from 
the centre line of the strut at the ends, and it can 
be shown that this is greater than the correspond- 
ing deviation at the centre. The maximum stress 
will consequently occur at the ends, and the 

PL? 


equation is 
JF cosec / 
V EI 4EI 
1 


_ PL? 
mETI 


‘ne Pla 
= N 4EI 


cos 
F 


1+ 





Ply 


If e is taken equal to L , as in the previous 


case, the curve connecting P and 
A R 


is nearly a 
straight line, and the equation for it is approxi- 
mately 

e 


= L 

18 — 0.032 R 

It also agrees fairly closely with the Rankine 
curve for a constant of 40,000. 

In practical cases the assumption of perfect 
rigidity of the ends will not hold good; there 
must be some yielding with a consequent reduction 
in strength. 

Another factor that influences the behaviour of 
struts with fixed ends in bridges or other structures 
|is the secondary force that occurs at the joints, 
jdue to the fact that angular motion cannot 
| occur there between the different members. The 

angular motion due to the distortion of the panels 
is taken up, therefore, by the bending of the mem- 
bers themselves. 

It can be shown that in an N-truss, if p is the 
stress in the bracing members, and @ is the angle 
the bracing makes with the horizontal, the angular 
motion at any joint is 





9 
7 (cot 6 + 2 tan 9). 


If p = 5} tons per square inch and tan @ = 3, the 
angular movement becomes 0.0031. » 
ince the chord members are much stiffer than 
the bracing, the angular movement is for the most 
taken up by bending of the bracing. The 





racing struts will assume a form of double curva- 
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ture with the point of contraflexure at the centre, 
and the eccentricity of thrust at the ends is 


The additional bending stress due to this may 
be incorporated into the Rankine formula, which 
then becomes 

i 
A 


F 
L?B 83 Ry, 
1+ seo0R0(1 + 7, ) 

This factor evidently has a considerable bearing 
on the strength of the strut, and in cases where it 
is important the Rankine constant should not exceed 
20,000. 

The condition of yielding of the ends need not 
be considered in conjunction with the secondary 
stress at the joints, as the two tend to neutralise 
one another, but, in cases where secondary stress 
is not important, allowance must be made for the 
reduction in strength due to this yielding. 


Professor Johnson bases his practical formule 
> 


on a modification of Euler’s equation, i.e., 


: 14 the constant c being obtained by experi- 
ment, and the practical curves being made tan- 
gential to the curves given by this equation. The 
values recommended for the constants are 16 for 
pin-connected, and 24 for fixed struts. 

The use of a constant greater than that of Euler’s 
formula for pin-connected struts can only mean 
that advantage is being taken of the frictional 
resistance of the pin. It does not seem safe to 
rely upon this in any way, and we may, therefore, 
take the relative strengths of fixed and hinged 
struts to be in the ratio of 25 to m*, or 2} to 1. 

This is probably the best ratio to adopt for the 
constants in the Rankine formula. Taking the 


constant for a pin-connected strut to be 12,000, 
that for a fixed strut becomes 30,000 or 40,000 : ; 


or if secondary stresses are important, the constant 
may be 20,000 or 27,000 ~ The straight-line 


formula for the two cases would be 


P L 
18 — 0.04 — 
A R 


and 
P 
A 
The correction for 


= 18- 0.055 _L. 


. cannot readily be applied 


to the straight-line formula, as it would occur in 
the form of a square root; the equation would 


become 
L 
18 - 0.046 — B 
R r/ R ° 


(To be continued.) 
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THE NEW FRENCH LIGHTHOUSE AT 
USHANT. 

THERE can be no exaggeration in saying that the 
coasts of France are, at the present time, well provided 
with beacons and lights. Lighthouses have become 
numerous, and the more important have a considerable 
range. This provision of lights and beacons is parti- 
cularly necessary on the dangerous coasts of Brittany, 
and nowhere more so than in the neighbourhood of 
Ushant, in sight of which many thousands of vessels 
pass annually on their way up and down Channel. 
Ushant has two lighthouses—the Stiff, in the north of 
the island, and the lighthouse at Créach, on the western 
extremity, towards the open sea. This latter light- 
house is electric, and its extreme nange exceeds 47 sea 
miles. In clear weather the landmarks, particularly 
the electric lighthouse at Ushant, show up excellently, 
and afford every facility to the - a for determining 
their position a good distance off. In very misty 
weather, however, which is of frequent occurrence in 
this part of the coast, the visibility of the light is much 
reduced, and navigators have then to take soundings ; 
they should not pass the limit of depth of 100 metres 
(about 55 fathoms), which extends for two miles beyond 
thedanger pointssurrounding theisland. Unfortunately, 
this is not always done, and the precincts of Ushant 
have witnessed many serious wrecks. Very strong cur- 
rents exist in this region, and these, at flood tide, carry 








| 


being an immersed rock to the south-west of the island, 
quite near to, and exactly south of, the electric light- 
house at Créach. The Commission further propose to 
establish, wherever the conditions are analogous, other 
light and sound signals, which will come into use when 
the visibility of the electric light is inadequate. They 
will also erect signals and lighthouses outside that of 
the Jument, as, for instance, on the Men Tensel Rocks, 
near the celebrated Passage du Fromveur, on the 
Pierres Vertes, and also between Men Tensel and the 
Island of Moléne to the south-east. Another signal 
and light will be installed at Leurvas, near the extreme 
point of Ushant. There will thus be signals well out 
to sea, which will enable vessels to navigate with 
less risk than at present, as they will be adequately 
warned of senile dangers. Some time will have 
to elapse before these various signals, lighthouses, and 
landmarks are finally established, inasmuch as the 
strong currents in the vicinity make the execution of 
the work exceedingly difficult and dangerous. The 
erection of the new lighthouse at Ushant has afforded 
proof of this fact. 

In consequence of the conditions under which this 
work has had to be carried out, it was attended with 
pecuniary as well as material difficulties. The con- 
struction of the Jument Lighthouse has involved very 
great outlay. A generous donor, M. Potron, left to 
the French State a sum of 400,000 francs (16,000/.) 
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for the special purpose of erecting a lighthouse, 
equipped Trith first-class illuminating apparatus, on 
the coast of France, if possible in a dangerous part of 
the Atlantic littoral The donor even indicated 
Ushant as the locality in which it appeared to him 
that it was desirable to lay out the money. Asa 
matter of fact, the 400,000 francs of M. Potron have not 
sufficed for the erection of the new Ushant lighthouse, 
a large supplementary sum having to be provided. 
The situation of the new lighthouse, shown in the 
map, Fig. 1, and in the plan off Ushant Island, Fig. 2, 
both on this page, was selected by the Commission 
in accordance with the su tion of the donor. La 
Jument rock is so placed that a straight line joining 
it to the lighthouse of the Pierres Noires, almost 
opposite the roadstead of Brest, leaves all the danger 
points to the north. It was towards the end of 
1904 that it was decided to erect a lighthouse in 
the position named, this lighthouse to be 36 m. 
(118 ft.) high between the focal plane and the high 
water-level, with red flashes grouped in threes, and 
having a syren emitting sounds, also ou in 
threes. A sonorous signal was necessary to supplement 
the light in times of fog. The works were commenced 
at the end of 1904, Ushant itself serving as a 
This island has, however, few resources, and, being a 
distance from the mainland, it can only with 
ifficulty maintain communications with the latter. 
For the work, the Superintendent of Bridges and 
Ways, who conducted operations, had at his disposal 
a small steamboat, La Confiance, a launch, and a life- 
boat. Storehouses for all the supplies had to be estab- 


| lished in the port of Lampaul, in the bay of that name, 


on the south of the Créach point. Work was com- 
menced by anchoring three buoys at the points 
A, B, and C, shown on the plan of the works, 
Fig. 3, annexed, two to the north-west of La 
Jument, and one to the north-east. It should be 


the vessels towards the dangers they would avoid. The | noted that from two hours before until two hours 
French Lighthouse Commission have worked out a|after low tide an appreciable current flows from 


scheme of s and complementary lights on the 
coast of Ushant, and the first lighthouse on the pro- 


La Jument in a north-westerly direction. In the 
heart of this current the rock forms a sort of shelter, 


gramme has just been completed, under circumstances | and two of the buoys, A and B, were placed in the 


of considerable difficulty, not 7 at Ushant itself, 


but in the immediate neighbourh 


| 


eddies, where the current was but little felt. The 


It is called the | speed of the current is 8 knots. It was very difficult 


lighthouse of the ‘‘Jument d’OQuessant,” the Jument | to approach the rock, or to keep the boats carrying 





base. | from the barge. 





the workpeople in its neighbourhood. The procedure 
was as follows :—The steamboat arrived, towing the 
other two boats mentioned above, some two hours 
before low tide. A mooring was attached to the 
buoy B, and the launch carrying this mooring was 
towed through the eddies round the rock to a suffi- 
ciently short distance from the latter. At the same 
time the lifeboat was towed through the current, and, 
after the moorings had been p on the buoy C, the 
lifeboat, keeping clear of the rock, carried the mooring 
to the ioe 9 The latter could then lie alongside the 
rock moored both fore and aft. The workers were 
then landed, the launch standing off some 4 m. or 5 m. 
(about 16 ft.), while the steamer, as soon as the 
manceuvres were finished, was moored to the buoy 
A. The launch was free of the current, but was 
ex to the open sea, which in this region is par- 
ticularly rough. It was for this reason that during 
the first expedition only. seventeen landings were 
effected, and the time spent on the rock was in all 
fifty-two hours. The work carried out consisted of 
rock excavations and drilling holes for attachments. It 
was necessary to work rapidly, and to re-embark as 
soon as the weather looked threatening. For unloading 
the material—cement, sand, gravel, &c.—upon the site 
of the lighthouse, the mast of the launch was used, 
and a ferry rope was fastened to it for communication 
between the vessel and the rock. 














(1a6c) 


- Naturally, the method of procedure was modified as 
the work proceeded and conditions of work were im- 
proved, especially after 1908. The launch was replaced 
as soon as possible bya barge of large capacity, furnished 
with machinery for concrete-mixing and the handling of 
materials. As soon as the tower had reached a suffi- 
cient height, a mast 22 m. (72 ft.) high, carrying 4 
horizontal arm, 8 m. (26 ft.) long, was erected upon it. 
Along this arm was a ropeway, supporting a crab, 
which carried the lifting-block for the loads coming 

The iiftin -rope was worked by an 
electric wind placed at the base of the tower, and 
supplied with current by a dynamo driven by a petrol- 
motor. This windlass arms which regulated the 
to-and-fro movements of the crab. On the mast two 
other movable arms were mounted ; these could turn 
and put in place the ashlar utilised in the construc- 
tion. An electric generator was installed on board 
the steamboat, and power was led by an aerial cable to 
a second electric windlass, which, during periods of 

ressure, assisted the first. After a while a still 

rger barge was employed, this being 24 m. (78 ft.) 

long, with a capacity of 150 tons. A concrete-mixer, 
worked by a petrol-motor, was placed on board, 
together with an electrically-operated rotary pump, 
and an electric generator driving an electric windlass, 
which raised the buckets of concrete and various other 
materials from the hold. 

In spite of good organisation the completion of the 
lighthouse was surrounded with many difficulties. 
In 1905 as many as fifty-nine landings were effected, 
and the time passed on the rocks amounted to 203 
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hours. In 1906 the corresponding figures were thirty- 
nine landings and 152 hours; in 1907, fifty-eight 
landings and 244 hours ; while in 1908 the hours avail- 
able for work amounted to practically the same, the 
landings being fifty-five. For 1909 the successful 
landings effected were seventy-nine, the tower then 
beginning to afford a more effective shelter than when 
the works were commenced, it being well above sea 
level, and 383 hours were spent on the works. In 
1910 the hours were 353 for seventy-two land- 
ings. Finally, in 1911, there were 400 hours of actual 
work for seventy landings. The limited number of 
landings and the extremely small duration of work 
over the year clearly show the difficulties met with 
in the construction and the dangers incidental to such 
inhospitable seas. Altogether the masonry work 
measures 1742 cub. m. (61,800 cub. ft.). The outlay 
amounted to 850,000 francs (34,000/.), including the 
illuminating apparatus. The tower, for construction 
and superintendence, cost 713,000 francs (28,520/.), 
the optical apparatus and the lamp cost together 
100,000 francs (4000/. ), the sonorous signal 37,000 francs 
(1480/.). The lamp alone, with its red glazing, in- 
volved an expenditure of 30,000 francs (1200/.). The 
focal plane is 42 m. (137 ft. 9 in.) above the ground 
level and 36 m. (118 ft.) above high-water level. 

The mean diameter of the tower at the base is 11 m. 
(36 ft.). The total weight of masonry is 4180 tons. 
‘The lighthouse is illustrated in the annexed view, Fig. 4, 
and in the vertical section and plan, Figs. 5 and 6. 

The interior equipment of the lighthouse consists of 
a cistern in the basement, an entrance vestibule, com- 
prising a store-room, a kitchen, and three bed-rooms ; 
also an a forming an office and reception- 
room ; a@ large upper room, shown in Fig. 7, contain- 





Fig. 5. 
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carrying in one corner the cabin of the syren, and 
surmounted by the glazed lamp with iis illumi- 
nating apparatus. The optical apparatus, shown dia- 
grammatically in Fig. 8, throws groups of three red 
flashes, 15 seconds apart, and has six panels, each of 
an amplitude of 60 deg. and 0.7 m. (27.56 in.) focal 
distance. It is of the most recent French type, with 
mercury float, on a central axis, and catadioptric 
panels of great precision. It is lighted by incandescent 
petrol-lamps having mantles 85 mm. (3.346 in.) in 
diameter. The power of the red-light flash is 3300 
Carcel burners, giving a luminous range at least equal 
to 20 miles during about half the year, and 7 miles 
during nine-tenths of the year. hese figures are 
naturally but a rough average. 

The sonorous signal apparatus comprises a 14-horse- 
power vertical Millot petrol-motor, driving direct a 
vertical air-compressor. The whole is mounted on a 
cast-iron base-plate. The crank-shaft, common to 
motor and compressor, has a speed of 250 revolutions 
per minute. The compressor, which has four cylin- 
ders in groups of two, working in parallel or in series, 
has a capacity of 150 cub. m. (5298 cub. ft.) of free 
air per hour, which it compresses to 2 kg. per sq. cm. 
(29.4 lb. per sq. in.), while working in rallel at a 
rate of 250 revolutions per minute. orking in 
series, it has a capacity of 32 cub. m. (1130 cub. ft.) 
of air per hour, which it compresses to 15 kg. per 
sq. cm. (220 lb. per sq. in.) for charging two receivers 
of a combined capacity of 5 cub. m. (176 cub. ft.). 
When working in parallel the compressor supplies the 
compressed air required for the normal operation of the 
syren, which is separated from the compressor by four 
distributing receivers, having a united capacity of 
10 cub. m. (353 cub. ft.). When it is essential to start 





ing air-receivers and the motor and apparatus for the 
compregsed-air syren ; ard, finally, the upper gallery, 





the syren working rapidly, as, for example, at the 
sudden appearance of a fog, and during the time neces- 
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sary for getting the motor under way, air is drawn from 
the storage receivers in which it is under a pressure of 
15 kg. per sq. cm. (220 Ib. per sq. in.). 

The syren is of the disc and horizontal-axis type, 
and is worked by a small compressed-air Rateau tur- 
bine. It surmounts a receiver having a capacity of 
800 litres (28 cub. ft.). Its mouthpiece is so arran 
as to face S. 30deg. W. The cycle of signalling is 
as follows :—A sound of 14 seconds’ duration, then 
@ silence of equal length ; again a sound of 14 seconds, 
followed by a silence ; anda third sound of 14 seconds, 
and finally a silence of 524 seconds. The syren con- 
sumes about 350 litres (about 12 cub. ft.) of air per 
second of sound, reckored at atmospheric pressure. 
The small turbine consumes 17 litres (about 1035 
cub. in.) per second, also reckoned at atmospheric 
pressure. 

In conclusion, we may say that the construction 
has been carried out with the best materials, cap- 
able of resisting injury, whether arising from the atmo- 
sphere or thesea. The foundation has been taken down 
to the rock, and strengthened by iron tie-bars, two to 
each square metre of foundation area. The masonry 
of the basement is armoured with numerous steel 
bars, about 1 m. (40 in.) in length, uniting the various 
parts, and augmenting the cohesion of the mass. This 
new lighthouse will diminish materially the risks of 
navigation in the precincts of Ushant. The scheme was 
developed by M. Riviére, engineer-in-chief to the 
Service Central des Phares, who has since become 
director. It was under his superintendence, and under 
that of his predecessor, M. Quinette de Rochemont, 
that the work has been carried out in so successful a 
manner. 








InpDIAN RaiLtway WorkKING.—There was an appreciable 
reduction in the working ratio on many Indian railways 
last year. The decline upon the Assam-Bengal Railway 
was from 81.24 per cent. to 75.48 per cent.; upon the 
Bengal and North-Western Railway, from 48.81 per cent. 
to 45.98 per cent.; upon the Bengal and Nagpur Railway, 
from 57.92 per cent. to 51.48 per cent.; u the t 
Indian Railway, from 39.02 per cent. to 38.74 per cent. ; 
upon the Great Indian Peninsula Railway, from 66.48 per 
cent. to 57.55 per cent. ; upon the Madras and Southern 
Mahratta Railway from 63.57 per cent. to 60.86 per cent., 
and upon the South Indian Railway from 54.70 per cent. 
to 51.04 per cent. On the other hand, the ratio of the 
working expenses to the traffic receipts increased u 
the Bengal Dooars Railway, from 37.19 per cent. to 37 86 
r cent. ; upon the Bombay, Baroda, and Central India 
ailway, from 51.17 per cent. to 52.93 per cent. ; upon the 
Nizam’s Guaranteed State Railway, from 53.08 per cent. 
to 60.12 per cent., and upon the Rohilkund and Kumaon 
Railway from 47.22 per cent. to 47.83 per cent. Upon 
the Southern Punjaub Railway the ratio remained un- 
altered—viz., 52 per cent. The average ratio declined 
from 55 12 per cent. in 1910 to 50.67 per cent. in 1911. 
The gen result of the past year’s working was that 





the net revenue increased to 5,811,787/., ascompared with 
4,958,194 in 1910, 
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INDUSTRIAL NOTES. 


Tue strike of the transport workers has undergone 
little change since we last wrote, but what change 
there is has been an increase in the number of 
men at work at the docks. On Tuesday last the 
number of men employed was 19,210 upon 166 ships, as 
compared with 17,983 0n 158 ships on the previous day 
In spite of this, however, and in the face of continued 
and increasing distress and suffering among the women 
and children, the strikers still cling to the idea that 
help will come from somewhere, though none of them 
seems to know from where. The leaders, too, are 
still busy helping the men to continue their foolish 
obstinacy and in trying to find for themselves 
some road of escape from the unenviable position 
in which they find themselves. If they have any 
definite plans as to the future, they do not appear 
to be at all sure about them, and seem to be content 
to drift, hoping meanwhile that something will turn 
up. The only thing they appear settled about is to 
continue the strike, with all the misery it entails, and 
t» lose no opportunity of hurling abuse and threats at 
those by whom they have been beaten, or who differ 
from them. They appear to be too ignorant to 
understand that no a social progress was ever made 


on such lines, and the weapons they use have always | em 


been those of the small-minded. There is indeed 
some talk of great deeds about to be performed under 
the management of Mr. Havelock Wilson and Mr. 
Tom Mann, the former of whom recently returned 
from a tour abroad. It is said that these two 
have evolved a scheme which has for its object the 
rousing again of the seamen and the dockers in the 
provincial ports, and the persuading of them, in the 
first place, to pay a levy towards the support of London 
strikers, and if this dispute is not siekenn, to join in 
another ‘‘ national” strike. 
began their campaign at Hull on Wednesday. What 
the result of all this may be, of course, remains 
to be seen. The two agitators in question may feel 
confident, having great faith in their own influence ; 
but they may easily overestimate their powers. In 
the House of Commons the Labour Party initiated 
another discussion on Tuesday last, and procu 
from the Government the statement that they intended 
at an early date to introduce legislation to deal with 
labour disputes. It is generally considered that rioting 
by strikers is a sign that the men feel that they are 
beaten. If this be so we may hope that the present 
dispute will soon be at an end, for serious rioting took 
place at Wapping on Wednesday. It was the result of 
a meeting on Tower Hill, where the usual speeches 
were made inciting to violence. It is a matter of 
interest to note how long these agitators are to be 
allowed to stir up men to riot, and even murder, 
without being punished for the effect produced by 
their language. 





The monthly report of the Amalgamated Tool- 
Makers for July announces with satisfaction that at 
the end of June only 85 more members were required 
to bring the total membership up to 7000. Since the 
end of the month this number has been secured, and a 
total of 7500 is looked upon as possible before Jul 
closes. This steady increase must be regarded with 
high approval by all those who have worked to 
secure it. In the twelve months from June, 1911, to 
June, 1912, there was an increase of 1733 in member- 
ship and a decrease in unemployment during the same 
time of three members. The reserve funds at the end 
of June last were 28,500/., against 22,000/. at the 
end of the corresponding month of last year. 

There are some interesting articles in this month’s 
report, among them being a short account of Henry 
Bell, who built the steamboat Comet in 1812—the first 
commercial vessel driven by steam-power in Europe, the 
engines, of 3 horse-power, being constructed by John 
Robertson, of Anderson, Campbell and Co., Glasgow, 
and the boiler by David Napier, who was then a work- 
man. This vessel was 42 ft. long, 11 ft. broad, and had 
a draught of 54 ft. She plied 4 some time between 
Glasgow and Greenock and Helensburgh, carryin 
passengers, but finally met with an accident an 
sank in deep water on a voyage from Fort William 
to the Crinan Canal. Another short article is a re- 
view of ‘‘The Montessori Method,” by Maria Mon- 
tessori, a book treating on the training of children, 
which is now creating very considerable interest, and is 
——— destined to have a great bearing on the 
uture education of boys and girls. Other articles 
discuss the subject of strikes. 





On Monday last there was a renewal of the trouble 
with the dockers in Liverpool over the Clearing House 
scheme. At the commencement the number of men 


concerned was not great, but the number increased 
largely during the day, and the Cunard Line, 
Canadian Pacitic Railway steamers, the Leyland Line, 
the Moss and the Bibby Lines were affected. The 
delay in the payment of the men’s wages on Saturday 
under the new scheme appears to have been the cause 


The two leaders named | P 


porary, and inevitable on account of the system being 
new. In Birkenhead the situation is still serious ; 
the men have not been at work since Tuesday in last 
week, and eight steamers require men to work them. 
A statement was issued by the shipowners in Liver- 
p20] last Tuesday evening in which they promised 
that any shortcomings in the payment of wages should 
be rectified, and suggestions as to improved methods 
were asked for from the men. It was, however, stated 
that unless the dockers returned to work at once at all 
berths, and unless the Birkenhead dockers obtained 
tallies and offered themselves for work by 7 o’clock on 
the morning of the following day, the employers would 
be compelled to obtain men from elsewhere in order to 
carry on the work of the port. 





Bradford is now suffering from a strike of builders’ 
labourers, which took place on Tuesday last, and the 
building trade of the town is at a standstill. The 
trouble arose b the ters had refused the 
demand of the men for an advance of wages from 6d. 
to 64d. an hour. A procession was organised nf the 
men, and they marched through the city and ordered 
all labourers found at work to cease work, an order 
that was in most cases obeyed. Willingness to discuss 
the question of an advance has been expressed by the 
ployers if the men will conform to the agreement 
already in force, whereby six months’ notice must be 
given on each side. It is said that about 1000 men 
are affected. When analysed, this strike appears to be 
only another case of broken agreements on the part of 
the men—the’ modern disease among trade unionists. 








The recent strike of over 200 dyers at the works of 
Messrs. Coat’s Ferguslie and Anchor Thread-Mills at 
Paisley, has brought about a situation that will 
robably be a serious one for the unionists in that 
trade, though it will not in any way surprise anyone 
who has paid any attention to the signs that have 
been so evident of late as to the direction in which 
many trade unions are going. The firm have inti- 
mated that they intend to discontinue the employ- 
ment of dyers who belong to the union. The em- 
ployers point out that a large number of their men 
who remained at work during the strike were abused 
and severely ill-treated. Although they will no 
longer employ trade union dyers, the firm will con- 
tinue to pay standard or even higher wages. The cause 
of the dispute was the fact that the black dyers did 
not receive an advance of ls. a week, which was 
obtained by the colour dyers. 





According to the Board of Trade Labour Gazette, 
recently published, an examination of the returns, 
already received in connection with the inquiry into 
profit-sharing and co-partnership which is now being 
made by the Labour Department of the Board of 
Trade, shown that the schemes adopted in dif- 
ferent cases exhibit a very interesting variety of type, 
and it is thought a concise epitome of the systems 
adopted in the first 100 schemes at present in opera- 
tion, the investigation of which has been completed, 
may be of value at the present time as a preliminary 
survey in advance of the full report which will be pub- 
lished in the autumn. 

We have not space here to deal —_ with the par- 
ticulars contained in the article published in the 
Labour Gazette, and can only give a brief summary. 
There is no express reference made as to whether the 
character of the profit-sharing was a strictly legal 
contract or a voluntary arrangement, except in a few 
cases. In a few instances only does it appear that the 
share in profits which is allotted to the re is 
given to them as a strictly legal right, while in a 
certain number of cases it is expressly stated that no 
legal rights are conferred. In the majority of cases 
the total amount allotted for distribution among the 
employees as bonus is a fixed proportion of the profits. 
With profit-sharing gas companies the bonus depends 
on the price of gas. It does not vary directly with 
the profits, but with some factor which governs 
profits, and rises as the price of gas falls. The profits 
taken into account for the purpose of ascertaining the 
amount available for distribution as bonus are gene- 
rally the profits earned in the —_ preceding the dis- 
tribution, and the divisible profits are usually declared 
to be net profits. The ‘‘ reserve limit,” or the point 
at which the participation of the employees begins, is 
known in a few cases to be based on the actual profits 
earned in the years immediately preceding the intro- 
duction of the profit-sharing scheme, but on no amount 
below these profits. In a few cases the employees are 
allowed to inspect the books of the firm. The propor- 
tion of profit allotted varies greatly. In some few 
cases it is 10 per cent., while in others it is from 
24 per cent. to 5 percent., and in a very small number 
of cases capital and labour share concurrently, the 
bonus being at the same rate on wages as the rate of 
interest received on capital. 

With regard to the division of the total bonus fund 
among the different employees, by far the most common 


participants in the period to which the distribution 
relates, no deduction being, as a rule, made for time 
lost by illness up to a certain limit. In some few 
cases overtime is excluded. Other elements some- 
times enter in, such as length of service and the 
nature of the duties performed. Where employees 
hold shares that have been bought in the market 
these are not considered to be included in the 
method of profit-sharing. In some cases, all the 
employees, without distinction, are allowed to share in 
the bonus fund ; but, in many instances, participation 
is confined to persons who possess certain qualifica- 
tions ; the most frequent of which is length of 
service with the firm, varying from six months up to 
seven years, and most frequently one year. The 
bonus is, in about one half of the cases, paid in cash, 
but in some, about one-half the bonus is paid in cash, the 
remainder being credited to a thrift fund, available to 
provide benefits for the employees, as a rule, individu- 
ally, the fund being usually deposited at interest 
with the employer. In some few cases the whole of 
the bonus is devoted to provident purposes. As a 
rule—to which there are, Geanees, important excep- 
tions—the shares owned by the employees give them 
the ordinary voting powers. At present, the propor- 
tion of the total number of votes that may be given 
at a general meeting of shareholders by the employee- 
shareholders does not often reach 5 per cent., and 
is usually quite an insignificant percentage. In only 
six out of the hundred cases here dealt with are the 
employees represented on the board of directors. 





The helpers, countersinkers, red-leaders, labourers, 
&c., employed in the shipyards, have considered the 
employers’ offer of an advance of ls. per week to those 
who are rated at 25s. per week and over, and 6d. a week 
to those who are rated at below 25s. a week. The 
matter was submitted to the various branches of the 
National Union of Gas and General Workers for con- 
sideration, with the result that the expression of feel- 
ing against accepting the 6d. an hour was unanimous. 
The men insist on & minimum rate of 24s. a week 
being paid to all shipyard labourers. It is intended 
to ask the employers on the North-East Coast to meet 
a deputation of the men at an early date. 








Drat.—We have received from the Town Clerk of Deal 
a copy of the official publication of that popular resort of 
golfers aud sea-fishermen. It is well illustrated, and 
includes notes on the history, present conditions, educa- 
tional facilities, and climatic records of the twin-towns of 
Deal and Walmer. It will be sent free on application to 
the Municipal Offices, Deal. 





CHARLOTTENBURG STUDENTS IN LANCASHIRE. — The 
famous Technical High School of Charlottenburg (Ger- 
many) have just sent about thirty of their students, under 
Professor Stodieck, to visit the principal industrial centres 
of England, and their visit is proving a great success. 
On arriving st the new docks at Immingham, they pro- 
ceeded to adh wey breaking their journey at Sheffield, 
where they were shown over the principal works. Their 
visit to the Manchester School of Technology was of 
spore interest, owing to the fact that the day courses at 
the Manchester school covering four years, the last of 
which is devoted to original research, are of approxi- 
mately the same standard as those pursued at the Char- 
lottenburg school. The splendid High-street baths, the 
works of Messrs. Crossleys, Openshaw, and the Ship 
Canal, were also visited in turn. At Liverpool the in- 
spection of the docks was, of course, of premier import- 
ance, and, in addition, they went over the works of 
Messrs. Lever Brothers, Port Sunlight. They are now 
visiting other important engineering centres, including 
Stafford, Birmingham, and London. The arrangements 
for catering and accommodation were carried out by 
Messrs. Penningtons, university and engineering tutors, 
Oxford-road, Manchester. 





Census oF Propvuction.—It is intended to take the 
second census of production under the Census of Pro- 
duction Act, 1906, in the year 1913, in respect of produc- 
tion carried out in the present year. In the main, the 
schedules to be issued to manufacturers and others for 
the purpose of this census cover the same ground as those 
for the first census, but the instructions have n 
simplified, and most of the schedules have been reduced 
from eight pages to four pages of rather larger size. In 
certain schedules particulars are now required of the 
total make of important semi-manufactured products, 
such as yarns, pig iron, steel ingots, &c. Particulars of 
the numbers of persons employed will also serve as the 
ordinary return required for 1912 under Section 130 of 
the Factory Act if arrangement is made to this effect 
with the Home Office, and manufacturers will thus be 
saved the trouble of making two separate returns. In 
the case of small firms, employing not more than five 
persons besides the employer, they will be exempt from the 
requirement to furnish returns if they make, on_the 
schedules delivered to them, a declaration to that effect. 
The schedules are at the present time being issued in 
draft te chambers of commerce and trade associations in 
order that an opportunity may be afforded them for the 
consideration of the details of the information required 
before these are finally settled. The schedules on which 








of the trouble, though it seems to have been only tem- 


method adopted is to divide this fund between the 





manufacturers will be required to make their returns will 
not be sent out until the beginning of next year. 
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THE LATE MR. WILLIAM POWRIE. 


WE regret to have to record the death of Mr. William 
Powrie, which occurred on Friday, the 19th inst., at 
his residence, 65, Bromfelde-road, Cla; ham, S.W. Mr. 
Powrie was born in Dundee on October 10, 1840. He 
served his apprenticeship as a millwright, and worked 
at his trade as a journeyman for a few years. While 
serving his apprenticeship he attended technical classes 
at the Dundee High School, gaining a high place among 
his fellow students. He took special interest in drawing, 
both mechanical and architectural, and he became a 
— draughtsman. In 1863 he removed to Edin- 

urgh, having obtained a ition in the engineering 
department of the Scottish Vulcanite Company. In 
1865 he was offered a situation with s. Nasmyth, 
Wilson and Co., Patricroft, near Manchester, which he 
accepted, remaining with them for about three years. 
Among the many interesting engineering structures upon 
which he was engaged at Patricroft may be mentioned 
the steam-hammer which was built for the forging 
of guns at Woolwich Arsenal. 

Mr. Powrié was then engaged by Mr. Richard Fur- 
nival, the founder of the well-known firm of Furnival 
and Co., Limited, printers’ engineers, to whom he acted 
as engineering assistant, and for some time as designer. 
With this firm he has remained ever since, except for 
three years—from 1874 to 1877, when he went to New- 
castle-on-Tyne to organise and manage the engineer- 
ing department of Messrs. Adam and Co., printers and 
publishers. With the exception of this short period, 
therefore, he has been with Messrs. Furnival and Co. 
for nearly forty-five years, having acted since 1877 as 
their London manager. Mr. Powrie was elected a 
member of the Institution of Mechanical Engineers in 
1898; he was also a member of other engineering 
societies, and took considerable interest in technical 
education, frequently lecturing on subjects connected 
with engineering. e was ever ready to spend his 
leisure in giving information to classes of students, whose 
teachers were always glad to avail themselves of his wide 
knowledge and large experience. 

Although used to the command of men, Mr, Powrie 
was quiet and ene, and both in business and 
private life was held in high esteem for his sterling 
uprightness, kindliness, and general good qualities. He 
was for many years an elder of the Presbyterian Church 
of England, and will be sincerely regretted by a large 
circle of friends. 








CRANK-SHAFTS FOR DIESEL OIL- 
ENGINES. 
To THE EpiTorR OF ENGINEERING. 

Sir,—With reference to Mr. Shannon’s letter in your 
issue of June 21, I regret that, being from home, my copy 
of ENGINEERING for that date apparently went astray, 
and I have only now received a copy, hence the delay in 
replying. 

Fan obliged to Mr. Shannon for his reply to my letter, 
but there are some points in his letter upon whic 
should like to comment. 

With regard to the first and second paragraphs of Mr. 
Shannon’s letter, it is well known that the crank-shafts 
of well-lubricated engines, after several years’ work, 
show practically no wear. On more than one occasion 
this fact has been commented on in your columns. Such 
results could not possibly be obtained if the journals did 
not float on a film of oil. Tower and other experimenters 
have shown that there is a pumping action, caused by a 
rotating journal, which tends to draw oil to the part of 
the bearing where the pressure is greatest. Even in the 
engines of ordinary tramp steamers, and in slow-speed 
land engines with defective lubrication, the floating con- 
dition must to a considerable extent hold, as anything 
more than the very slightest momentary metallic contact 
would inevitably entail heated bearings. 

Mr. Shannon very frankly states that he uses the 


formula “ “‘only because it is the one most favoured 


by engineers.” As Mr. Shannon does not seem inclined 
to justify his use of the formula, it seems somewhat un- 
reasonable on my part to pursue the matter further ; 
but, as Tables I. and II. of his paper are so complete 
and so valuable that his paper is likely to be referred to 
as a standard for some time to come, young engineers 
may be misled by assuming that the formule used in the 
paper are generally accepted by engineers as standard 
practice. As Mr. Shannon points out, it is difficult to 
say what is the real nature of the constraint to which 
journals may be subjected ; and some assumption must 
ts made. hat assumption is made when the formula 


wl +. used? If there be metallic contact between jour- 


nals and brasses of main bearings, will the bending 
moment at the journals be given by the formula 


wly it appears to me that in the event of a tem- 
porary deficiency of lubricant the tendency would be 
for the shaft, due to its deflection under the load, to 
be supported at or near the inside edges of the main 
bearing brasses, thus peony | the bending moment 
below the value obtained when the journals are assumed 
to float on a film of oil. I therefore consider that the 
assumption that the journals float on a film of oil between 
the journals and the is the proper one to adopt. 
Should, in any icular case, the bending moment 
developed be likely to exceed the value given when this 
assumption is adopted, either due to irregular wear of 
the bearings, deficient stiffness of the engine seating, or to 


bad workmanship, it appears to me to be a better plan | 





T) and Rm to which I may perhaps refer. 





to allow for incalculable stresses that may be thus caused, 
either by increasing the factor of safety or adding a 
definite percentage to the calculated bending moment, to 
an extent to be determined according to the judgment of 
the designer, rather than by using a formula which has 
no rational basis, simply because the results it gives err 
well on the safe side. 

In his fifth paragraph Mr. Shannon states that the 
formula I used to calculate the maximum twisting moment 
in the shaft, obtained by his method, must have been 
‘‘manufactured” by myself, and he apparently thinks 
that by using that formula I have misrepresented his 
method. As the factors in the formula are the same, and 
the formula gives the same results, as equation (4) of his 
letter, the value of n in the example I took, being unity, 
was omitted, I fail to understand why Mr. Shannon 
takes exception to my describing the method as his 
method of calculating the maximum twisting moment. 
When I made the calculation in question I simply wrote 
down the various factors in the most convenient order, 
without deducing the formula in the usual manner. The 
arrangement of the factors, and a slight misprint, may 
have prevented Mr. Shannon from recognising the formula 
as essentially similar to his equation (4). e formula I 
used may be obtained as follows, the symbols used being 
those given in Mr. Shannon’s letter :— 


Mean tangential effort x rx Lx 2 = Px 7 xd (1) 


(2) 


Mean tangential effort = eo . 


Mean twisting moment = mean tan. effort x k 


is Pp» L (3) 
16 
Maximum twisting ey _PD?LR (4) 
(for one-cylinder engine) jf — 16 


This last formula (4) is the one that I used. In the 
form it assumed in my last letter the values of 7 and r 


were left in. It is quite evident that, with the ex- 
ception of the factor n, which, —» unity in the 
example I took, was Jeft out, my formula is the 
same as equation (4) of Mr. Shannon’s letter. The mis- 
take I made was with regard to his method of cal- 
culating the values of the factor R. Now that Mr. 
Shannon has explained his method of deducing his for- 
mula for the maximum twisting moment, I can perceive 
the method he used for calculating the values of the 
factor R. In his paper R is given as the ratio of the 
maximum to the mean twisting moment in the shaft, and 
I took this to be during one revolution. It never occu 

to me that Mr. Shannon would use the formula for the 
indicated horse-power, when the much more simple 
method I give above could be adopted. I am obliged 
to Mr. Shannon for clearing up the matter by giving 
fully his method of deducing the formule given in his 


paper. 

There is a small matter with regard to the factors R 
In Tables 1. and 
and II. of Mr. Shannon’s paper values are given of R and 
R,, while in his formule for designing crank-shafts he 
uses a factor Rm. I presume that when using the formule 
we are to insert the values of R given in the tables where 
Rm is given in the formule. 

With regard to the crank position where the tangential 
effort is at a maximum, it may be of interest to give the 
results I have obtained for different types of four-cycle 
gas-engines. Several years ago I worked out that in the 
case of ordinary explosion gas and oil-engines the crank 
position, with connecting-rod five cranks long, where 
the tangential effort was at a maximum, was 35 deg. 
past the dead point. I worked out the position for 
several indicator di ms, and obtained practically the 
same position each time. This was for horizontal single- 
cylinder engines. In the case of motor-car and similar 
quick-running engines the maximum explosion pressure 
in the cylinder seldom occurs before about one-tenth 
stroke ; and in a case I worked out the maximum tan- 
gential effort occurred when the crank was at 38 deg. past 
the dead point. The method I adopted was to plot down 
the indicator diagram to a large scale, and, after drawing 
down the inertia curve, to measure the net pressures at 
the piston positions corresponding to various crank angles. 
A few preliminary calculations showed me that the crank 

ition was between 30 deg. and 40 deg. past the inner 
iad point, and I then calculated and tabulated the 
piston positions and tangential factors corresponding to 
all angles between 30 deg. and 40 deg. It was then a 
simple matter to find with considerable accuracy the 
crank position where the tangential effort was at a 
maximum. This method is, I believe, more rapid as 
well as more accurate than phic methods. A year 
or two ago I worked out the position for a Diesel 
engine. In this case I had only one full-power diagram 
to work from, and I obtained a ition about 40 deg. 
past the inner dead point. As I expected to obtain 
a later position than in the case of ordinary explosion 
gas-engines, owing to the maximum pressure in Diesel 
engines continuing during a portion of the stroke, I 
accepted this —— as approximately correct. I have 
worked out the position, with connecting-rod 4.5 cranks 
long, for the four-cycle indicator diagram given in Mr. 
Shannon’s paper ; taking the inertia pressure at the inner 
dead point as 100 lb. per sq. in., I obtain 32 deg. as the 
— where the tangential effort is at a maximum. 
he maximum oniing memes in the crank-shaft of the 
Diesel engine, with cylinder 20 in. in diameter by 30 in. 
stroke, which was taken as an example in my last letter, 
works out at 958,000 Ib. iv.; while, according to my calcu- 
lation, Mr. Shannon’s method gives 972,000 Ib. in., as 


given in my last letter. The results given by the two 
methods agree as closely as can be expected, and fully 
confirm the aecuracy of Mr. Shannon’s work. The differ- 
ence between the maximum twisting moments, amounting 
to about 7, cent., obtained from the indicator diagram 
given by Mr. Shannon in his paper, and the diagram I 
worked from when I obtained 40 deg. past the dead 
point as the crank position where the tangential effort 
is at a maximum, may possibly be accounted for partly 
by the diagram I worked from having a fuller expansion 
line, and partly from the inertia pressure being only 
75 Ib. per sq. in., inst 100 lb. per sq. in. allowed for 
in the case of Mr. Shannon’s diagram. 


I am interested to learn that, in Mr. Shannon’s 
experience, Diesel engine shafts generally fracture at the 
bearings or at the webs close to the bearings. I presume 


that he here refers to Diesel engines used for marine 
work. The pe of the main bearing journals with 
the crank webs is the position where the stress is greatest 
under normal conditions of working; and experience 
with gas-engines shows that this is the place where 
fracture may be expected to take place should the 
journals be too weak; and care should be taken to 
arrange for large fillets at this position. In the case 
of marine engines, any tendency to racing of the pro- 
peller in a seaway, more particularly, as Mr. Shannon 
points out, when a fly-wheel is used, and any irregular 
wear or out-of-line condition of the bearings, would induce 
additional incalculable stresses in the main bearing 
journals ; but would probably have comparatively little 
influence on the strength of the crank-pins. This is im- 

rtant, as the proportions of crank-shafts for marine 

iesel engines will, no doubt, to a considerable extent, 
be influenced by the proportions that have been adopted 
for land Diesel engines ; and it would seem to be likely 
that in the case of the main-bearing journals much larger 
factors of safety should be adopted for marine engines 
than have been adopted for land engines; while in the 
case of crank-pins the factor of safety need not be much 
greater for marine engines than for land engines. 

As Mr. Shannon has not given formule for proportion- 
ing crank-webs, it may be of interest to give the men 
that I use for proportioning the webs. The formule are. 
I believe, original, and an improvement on the usual 
method. 

If a be the breadth along the crank, and b the depth of 
the crank-webs, d, the diameter of the crank-pin, and d, 
the diameter of the main bearing journals, then 


ab =>, 
a= - 1d} 


where a may be made 0.6 to 0.65 dj. 

The ey given by the above formule are calcu- 
lated to allow of stresses in the crank-webs about 15 per 
cent. lower than the corresponding stresses in the crank- 
pins and main bearing journals. The calculation of the 
actual stresses developed in crank-webs is a somewhat 
troublesome business, and the formule are somewhat 
complicated and scarcely suitable for ordinary every- 
day use. 

Yours faithfully, 

July 18, 1912. s. 





GOVERNING OF STEAM-TURBINES. 
To THE EprTor OF ENGINEERING. 

Srr,—In reply to Mr. Chorlton’s letter in your issue of 
the 12th inst., the records I mentioned of the speed varia- 
tion of the Wallsend Slipway engines were taken after 
his firm had altered the Whitehead governor. 

I am not so much concerned with Mr. Chorlton’s 
opinion of the Whitehead and Chorlton - Whitehead 
governors as I am with the public statement he made— 
that these governors were unique, and would give results 
superior to any other governor on the market. 

still assert that my firm are always prepared to 
guarantee better results with the Lumb governor. 


Yours faithfully, 
For James LumMB AND aan Lome 
Levi Lums, A.M.I.M.E., Director. 


Elland, Yorks, July 23, 1912. 








Lioyp’s Wreck Statistics ror 1911.—The statistical 
summary of vessels i broken up, condemned, 
&c., now published b loyd’s Register, shows that 
during 1911 the gross reduction in the effective mercantile 
marine of the world amounted to 888 vessels, of 884,843 
tons, excluding all vessels of less than 100 tons. Of this 
total, 427 vessels, of 619,752 tons, were steamers, and 461, 
of 265,091 tons, were aan vessels. These figures are 
lower than those for 1910 by 62,847 tons (47,688 tons steam 
and 15,159 tons sail). One of the most common termina- 
tions of a vessel’s career is by breaking-up, dismantling. 
&c. (not in consequence of casualty). Phe amount of 
tonnage so dealt with in 1911 was 255,517 tons. This 
total is 100,637 tons less than that for 1910, which was the 
highest ever reported in the iety’s wreck returns. 
Nearly 29 per cent. of the steamers and about 28 per cent. 
of the sailing vessels removed from the merchant fleets of 
the world in the course of 1911 are accounted for in this 
manner. Of the total tonnage of such cases, over 34 per 
cent. is represented by United Kingdom vessels. Strand- 
ings and kindred casualties, which are comprised under 
the term ‘‘ wrecked,” are much the most prolific cause of 
disaster. To such casualties are attributable over 50 per 
cent. of the losses of steamers and over 51 per cent. of 
sailing vessels. Cases of abandoned, foundered, and 
missing vessels are no doubt frequently more or less 
similar in the circumstances of loss. If these be taken 
collectively, they form over 274 per cent. of the steamers 
and 26 per cent. of the sailing vessels removed from the 





mercantile marine during 1911 owing to casualty. 
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BALDWIN’S ISOTHERMAL CONTROL 
JAMES BALDWIN AND CO., ENGINEERS, KEIGHLEY. 
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Fie. 7. 


This being the case, efforts 
have been made to overcome 
these drawbacks, and success is 











Fie. 2. 


Ir is of great importance that the temperature of 
the — used in dyeing should be kept as closely as 
possible to one point, that point being 210 deg. Fahr., 
otherwise much damage to materials may accrue with 
consequent loss. Without some means of automatic 
regulation this critical temperature is not easy to 
maintain in an open vessel. The pvocess of dyeing is 
to @ very great extent a thermal operation, being one 
depending for its successful completion much more on 
temperature than would at first sight appear, for dyes 
which at one temperature give their full lustre and 
brilliancy will, if this temperature be exceeded by more 
than two or three degrees, give results that are any- 
thing but satisfactory, and the fabrics may be per- 
manently injured. Under usual conditions the liquid 
in the vessel during the process of boiling is of varying 
or unequal temperature, being hottest where the 
steam is blowing into the liquid, making it impossible 
to get really satisfactory results. Sotenten, the 
material lying for a period in the bottom of the vessel 
nearest the steam outlet may be seriously overheated, 
and the fabric injured, 


claimed to have been attained 
Fie, 4. by the use of the Baldwin iso- 
thermal control-valve we are 

about to describe. This valve is of novel and ingenious 
construction, and is manufactured by Messrs. James 
Baldwin and Co., Devonshire Brass Works, Keighley, 
Yorks. It is illustrated in Figs. 1 and 2, above, the 
former being a vertical section, and the latter a per- 
spective view reproduced from a photograph. As illus- 
trated in Fig. 1, the valve is shown in the normal shut 
ition, when not under steam. Immediately steam 

is turned on, however, the pressure acts on the piston 
A and lifts the balanced valves B and C, with the result 
that afull-bore passage for steam is opened to the outlet 
D. A thermometer, which consists of a mercurial 
column designed to make an electric contact at a 
oe apenas temperature, as shown in Fig. 7, is 
xed in any convenient position on the exterior of the 
dye-vessel near where the steam enters, and the elec- 
tric terminals shown are connected by wire with the 
terminals on the valve, and with an electric main or 
dynamo. The way these are connected is shown in 
Fig. 6. Immediately the temperature of the liquid 
in the dye-vessel rises to, say, 206 deg. Fahr., as 








shown by the thermometer, the circuit is made, and | 


Fic. 8. 


the valve E is raised from its seat by the action of the 
electro-magnetic coil F. Steam then passes along the 
tube G pace pct an.equal pressure per square inch on 
the large piston H, forcing down the valves B and C 
and shutting off the steam. The circulation of the liquid 
in the dye-vessel continues until all the heat units have 
been absorbed, and the temperature begins to fall. 
When this takes place the mercury in the thermometer 
shrinks until the electric circuit is broken, and the 
valve E, released by the electro-magnet, closes the 
opening to the piston H. The valves B and C are 
then instantly raised till they are full open, and steam 
again to the dye-vessel. The valve is ‘‘ open” 
and ‘‘shut” for about equal periods. It is claimed 
that by the use of this he the steam is only turned 
on during the process of boiling, and a saving of about 
50 per cent. in the open dye-vessel to 85 per cent. in 
the Klauder Weldon machine is effected in the consump- 
tion of steam. The arc produced when the electric 
circuit is broken in a mercury thermometer tube must 
be negligible, and therefore it is imperative that this 

rt of the circuit must not ex @ pressure of 

volt. The object of the apparatus shown in Figs. 5 
and 6 is to reduce the pressure of current received from 
the dynamo or mains to this voltage. To this end 
there is a resistance in series with a lamp L, and con- 
nections are taken from each end of the resistance to 
form a circuit through the thermometer and a relay 
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(Fig. 5), the electromotive force in this circuit being 
about 1 volt. When the mercury rises in the thermo- 
meter it completes the circuit. The relay is then 
excited, and completes a circuit at V at full voltage 
through the solenoid, shutting the steam-valve. Fig. 7 
shows the thermometer, and Fig. 8 the resistance. 

The valve may, of course, be used for other purposes 
than that we have mentioned, as, for instance, the main- 
tenance, in a room, of any required temperature during 
day or night. The thermometer shown in Figs. 3 and 4 
is used for the purpose. For instance, the ae 
required may be 80 deg. Fahr. during the day and 70 deg. 
Fahr. during the night. In order to obtain the former 
temperature, the thermometer would be set at 80 deg. 
Fahr., and at, say, 5.30 p.m., the thermometer would 
be re-set at 70 deg. Fahr. In this way the tempera- 
ture of water supplied to heating radiators can be 
controlled and the temperature of rooms regulated. 
The supply of steam would in this case remain off 
until the temperature of the room fell to 70 deg. Fahr., 
at which point the valve would open and steam would 
oace more flow to the pipe range ; the temperature of 
70 deg. Fahr. being maintained during the night. At, 
say, 6 a.m. the thermometer would be re-set at 80 —_ 
Fahr. for the day. The temperatures are readily 
adjusted by rackwork on the thermometer. It may be 
noted that the valve gives a full supply or no supply. 





30-TON ELECTRIC TRAVELLING CRANE. 

TuE crane illustrated on pages 121 and 124 has re- 
cently been made by Messrs. Cowans, Sheldon and Co., 
Limited, of Carlisle, for the Imperial Japanese Navy, 
to be employed on the fitting-out basin at Kure Dock. 
yard, where it will be used in conjunction with the 
200-ton cantilever crane erected there by the same firm, 
an illustrated description of which was given in our 
issue for March 15, 1912, The cantilever has a maxi- 
mum radius of 160 ft., and the 30-ton crane a radius 
of 125 ft. Their joint use will effect great saving of 
time and labour in fitting out a battleship, for when 
the ship is once alongside the quay, it need never be 
moved from under the cranes until it is ready for its 
sea trials. 

The enormous radius of this crane is its main feature, 
It lifts the full load of 30 tons at a radius of 125 ft., 
the height of the jib top pulley when the jib is at 
that radius being 110 ft. from the rail-level. The 
jib can be derricked in to a. minimum radius of 50 ft., 
the height of the jib-top pulley at this radius being 
170 ft. above rail-level. Figs. 1 and 2. page 121, 
show the general arrangement, while Fig. 3, page 124, 
is a perspective view reproduced from a photograph. 

The crane will lift, travel, revolve, and derrick 
with the 30-ton load, each motion being worked by a 
separate motor. The carriage is constructed of steel 
me and sections, and it is mounted upon four 

alancing bogies, so as to ensure an even distribution 
of weights, each bogie having four cast-steel travel- 
ling-wheels, all of these being driven. The crane 
travels on two tracks, of the standard Japanese gauge 
—viz., 3 ft. 6 in.—the centres of these tracks being 
30 ft. apart. 

The superstructure is built of steel plates and 
sections, and is mounted on a live roller-ring having 
sixty rollers, 8 in. in diameter, made from high-tensile 
steel. The various crabs for lifting, derricking, and 
slewing are entirely separate units, each set being 
mounted on a steel framing securely fixed to the 
revolving superstructure. 

The lifting is effected by means of extra flexible 
steel-wire ropes, and the derricking by two screws 
with buttress thread, working in gun-metal nuts ; 
these nuts being fixed in steel crossheads securely 
fitted to the F All the gearing throughout is of 
cast steel, and machine cut. The jib is built up of 
sections throughout, and rigidly braced in every 
direction. The speeds—al! of which were, we under- 
stand, exceeded on test—are as follow :— 


Lifting 30 tons at 20 ft. per minute. 

99, 15 ” 40 ” 
Slewing 30 » 200 “ 
Travelling... 30 Se. ae 
Derricking ... 30 tons full range in 15 minutes. 


The crane was erected complete and tested in all its 
movements with most satisfactory results at the 
makers’ works at Carlisle, in the presence of repre- 
sentatives of the Imperial Japanese Navy. 





German Rats.—The deliveries of rails made by the 


German Stahlwerksverband in the first half of this year | 


com as follows with the corresponding deliveries in 

the first half of 1911 :— Kee A 
11. 

Month. Tons. San. 

January 177,310 161,066 

February 191,823 157,012 

March 265,053 244,151 

April 151,276 187,352 

May 173,679 200,704 

June 214,824 184,277 


The total deliveries in the first half of this year were, 


accordingly, 1,173,960 tons, as compared with 1,084,552 | record, and that other makers’ goods are also tes 
same high standard. 


tons. 


NOTES FROM THE UNITED STATES. 
PHILADELPHIA, Pa., July 17, 1912. 

THe shortage of labour in so many rolling-mills con- 
tinues to cause ———_ as to the delivery of 
material. The chief difficulty is in the Pittsburg 
district. The hot weather, in addition, is making 
maximum output impossible. The pig-iron market is 
strong, but rather quiet. In many instances higher 

rices have been paid for promised early deliveries. 

ost furnaces are well sold ahead, and this explains 
their indifference as to securing future business. It 
also accounts for an advance of 25 cents per ton in 
many localities. The cast-iron pipe makers in the 
East have been large buyers of low-grade iron, and 
more inquiries from the same source are coming into 
the market. Southern iron is quite strong under 
urgent inquiry for third quarter delivery. This will 
be the busiest season in the iron and steel industry 
for many years. Heavy inquiries for steel plates and 
shapes have appeared in a few days. 
that there is an inquiry for 50,000 tons of both plates 
from the Scotland shipyard. The lowest price at 
which structural material may be had is 1.45 dols. 
The rush for forging and rolling billets continues. The 
well-sold-up condition of the industry will continue, 
as the inquiries from all quarters show a strong 
demand from all sections of the country. The new 
business being booked is considerably higher than the 
figures named during the spring. Small orders for 
steel rails are quite numerous. Railroads are still 
buying steel cars, and the requirements are being auti- 
cipated because of the oversold condition of nearly all 
the car works. The present indications are exceedingly 
favourable for a steady run of business throughout 
the summer and autumn. LEastern mills are in an 
excellent condition, and some of thei are booking 
orders coming from western territories. 








Russian Rartways.—A Russian Railway Commission, 
presided over by General Petrof, has elaborated important 
plans for extensions of the Russian railway system. The 
extensions are to be carried out in the course of the next 
five years. The policy of the Commission is to reduce 
as much as possible the distance se ting Moscow, 
St. Petersburg, Riga, Warsaw, Kieff, Odessa, Rostoff-on- 
the-Don, and u from the principal seaports. Dealing 
first with Moscow, the Commission considers it the 
economic centre of Russia; it recognises the importance 
of the ancient Russian capital from a strategic point of 
view. The improved communication between Moscow 
and various parts of Russia in Europe will involve the 
construction of two great lines. The first, from Moscow 
to Vilna, will be a continuation of the Trans-Siberian 
Railway, and will connect Moscow with Vilna, Warsaw, 
and Germany. The proposed line is considered to be of 
great military as well as economic importance. The second 
new great line will extend from Moscow to Dobine, and 
will establish direct communication between Moscow and 
South-Western Europe, communication being at present 
only obtained circuitously. The Commission further 
suggests that Russia in Europe should be united more 
closely to Russia in Asia by a series of lines completing 
the Siberian Railway ; and that communication with the 
Caucasus should be simplified by a line reducing the 
distance from Moscow to Tiflis by 1085 versts (720 miles). 
The Commission suggests, also, more railways in Tur- 
kestan, where it is proposed to devote increased attention 
to the cultivation of cotton. The total length of the 
new lines proposed is about 27,500 versts (18,232 miles). 
Whether the new sections should be State lines or lines 
owned by private companies is not settled. 





Tue BritisH Firg-PREVENTION CoMMITTEE’s SUMMER 
Mertinc.— The British Fire - Prevention Committee 
commenced its two days’ summer meeting last Wednesday 
morning at its Regent’s Park testing-station with some 
important high-temperature fire tests on a reinforced- 
concrete floor and on six sets of electro-glazed casements. 
There was a large attendance of members and subscribers 
and a number of visitors, Chief Officer Troje representing 
the Prussian Fire Service Council, whilst the Zaieaie, 
War Office, Home Office, and other Government Depart- 
ments, as also the London County Council and several 
municipal and similar authorities were represented by their 
principal officials concerned, together with a number of 
railway and insurance yy The members and 
visitors were received by the Earl of Londesborough, 
K.C.V.O., Sir Henry Tanner, C.B. (H.M. Office of 
Works), Sir James Szlumper, M. Inst. C.E., Mr. Edwin 
O. Suchs, F.R.S. Ed. (executive chairman), Mr. Horace 
Folker, F.A.I. (hon. treasurer), and other members of 
Council, and the testing operations were conducted 
by strong sub-committees under the general direction 
of Mr. Ellis Marsland (general hon. secretary). The 
| arrangement of the reinforced-concrete floor test has 
awakened considerable interest, as it is the first occasion 
that a floor of this type reinforced solely with a mesh 
reinforcement (a triangle mesh) was under official review, 
and the question of whether for such floor with mesh 
reinforcements a lesser amount of protective covering 
| would suffice is a much-discussed problem from the fire 
| point of view. Again, the arrangement of the test with 
| electro-glazing of the so-called ‘‘Chadrac” type has 
| awakened t interest, seeing that the ‘‘ Copperlite” 
| type, which was recently tested, obtained a very high 
to the 





It is reported | M 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—Last Thursday morning the 
pig-iron market opened with a firm tone, and the dealings 
amounted to 6500 tons of Cleveland warrants at 57s. 14d. 
cash, 57s. 54d. and 57s. 5d. one month, and 57s. 11d. 
three months. At the close there were sellers over at 
57s. 2d. cash, 57s. 5d. one month, and 57s. lid. three 
months. In the afternoon Cleveland warrants were 
again the turn better, and 2000 tons were done at 
7s. 2d. cash, 57s. _ one month, and 583. three 
months, and closing sellers quoted 57s. 3d. cash, 57s. 6d. 
one month, and three months. On Friday morn- 
ing the tone was , and forward dealings, amountin 
to 5500 tons of Cleveland warrants, were put emenee 4 
at 57s. 4$d. five days, 57s. 5d. seven days, and 58s. 24d. 
three months, with sellers over at the latter figure, 
and at 57s. 5d. cash and 57s. 8d. one month. The 
market was very idle in the afternoon, and only one 
Cleveland warrant chan hands at 57s. 5d. cash, with 
closing sellers unchan from the previons session. On 
onday morning the market opened firmly, and 3500 tons 
of Cleveland warrants were done at 57s. 5d. cash, 57s. 8d. 
twenty-four days, and at 57s. 84d. and 57s. 9d. one month. 
Closing sellers quoted 57s. 6d. cash, 57s. 94d. one month, 
and 58s. 34d. three months. Cash sellers of hematite 
quoted 74s. 6d. In the afternoon Cleveland warrants were 


again stronger, and 4500 tons were dealt in at 57s. 6d. 
cash, 57s. 8d. eleven days, and from 57s. 10d. to 57s. 94d. 
one month. The prices at the close were called 57s. 7d. 
cash, 57s. 104d. one month, and 58s. 4d. three months sellers. 


Cash hematite was unchanged at 74s. 6d. sellers, but buyers 
were offering 73s. 94. Rather more dealing took place on 
Tuesday morning, and Cleveland warrants advanced 
in value. The turnover amounted to 7000 tons at 
57s. 84d. and 57s. 9d. cash, 57s. 9d. ten days, 57s. 114d. 
and 58s. one month, and at 58s. 7d. and 58s. 74d. 
three months, and closing sellers quoted 57s. 94d. cash, 
58s. 1d. one month, and 58s. 8d. } months. In the 
afternoon Cleveland warrants continued to advance, and 
changed hands at from 57s. 104d. to 58s. 2d. cash, at 
58s. 04d. nine days, 58s. 6d. one month, and from 58s. 11d. 
to 59s. 2d. three months. The turnover was 7000 tons, 
and at the close sellers quoted 58s. 34d. cash, 58s. 7d. one 
month, and 59s. 24d. three months. When the market 
opened to-day (Wednesday) the tone was somewhat easier, 
but became firmer, anda good business of 9000 tons of Cleve- 
land warrants was done at from 58s. 2d. to 58s. 4d. cash, 
from 58s. 5d. to 58s. 7d. one month, 59s. 3d. and 59s. 24d. 
three months, and at 59s. 14d. October 18. The closin 
quotations were 58s. 44d. cash, 58s. 84d. one month, an 
59s. 34d. three months. The afternoon session was quiet 
and Cleveland warrants were easier. The turnover con- 
sisted of 4500 tons at 58s. 2d. cash. 58s. 5d. twenty-nine 
days, 58s. 84d. two months, and 59s. three months, and 
at the close sellers quoted 58s. 3d. cash, 58s. 64d. one 
month, and 59s. 1d. months. 


Sulphate of Ammonia.—There is practically no change 
that can be reported in connection with the sulphate of 
ammonia market, and the price is quietly steady at 
14/. 5s. per ton for prompt delivery, ai ow or Leith. 
fn amount shipped from Leith Harbour last week was 

tons. 


Scotch Steel Trade.—A good start has been made in 
almost all the Scotch steel works this week, and now that 
the holidays are over a period of activity is looked 
forward to. At the Hallside Works, Newton, of the 
Steel Company of Scotland, Limited, a strike among 
the labourers has tially retarded the resumption of 
operations, with the result that it may be some little 
time before the whole establishment is running full. 
Specifications are plentiful all round, and order-books 
are better filled than they have been at this time 
for a number of years. Another feature of interest 
is that there is an excellent forward demand for 
ship and boiler-plates, but makers find some difficulty 
in naming a date for delivery, and then again they are 
rather unwilling to fix very far ahead on account of the 
firmness of prices of raw material and the prospects of 
further advances in steel prices in the near future. The 
export inquiry is also es good, and thin sheets and 
plates amounting to a fairly decent tonnage are being 
asked for by Canadian ~ eo Indeed, all classes of 
steel material are in demand, and the outlook for months 
to come is very bright. 


Malleable-Iron Trade.—Work has been resumed in the 
various malleable-iron works in the West of Scotland 
this week under very favourable conditions. The number 
of specifications which have accumulated during the 
holidays are sufficient to ensure steady running for several 
months, and with good prices ruling, producers are very 
well placed at present. 


Scotch Pig-Iron Market.—There has been a fairly steady 
demand for the ordinary qualities of Scotch pig iron on 
behalf of home consumers during the past week, and 
with other two furnaces in blast there should shortly be 
more material available. Prices are very firm, and are 
still on the upward grade, and this is having a slight 
effect on the amount of fresh foreign business. he 
following are the market quotations for makers’ (No. 1) 
iron :—Clyde, Calder, and gloan, 74s. 6d. ;Gartsherrie, 
75s.; Summerlee, 73s. 6d.; and Coltness, 90s. 6d. (all 
shipped at Glasgow); Glengarnock (at Ardrossan), 74s. 6d. ; 
Shotts (at Leith), 75s.; and Carron (at Grangemouth), 
75s. The demand for hematite is on the increase, and 
consumers are desirous of fixing up their forward re- 
quirements. The figure for prompt delivery is 78s. 6d. 
per ton, but for delivery during the first part of next year 
sellers quote about 80s. per ton. This does not suit 
consumers’ ideas, and consequently dealings are few as 
yet. 
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NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Tinsley Rolling-Mills.—The management of the Tinsley 
Rolling-Mills Company are to be congratulated on the 
excellent report they have been able to present on the 
past year’s working. They have increased the dividend 
to 8 per cent., the same figure as in the last ‘‘ boom” 
year, in spite of the fact that they, in common with other 
concerns, have had to face an unexampled series of trade 
disturbances during the last twelve months. The dividend 
indicates, of course, that there has been a substantial 
improvement in profits. The company have made steady 
progress since they modernised their steam plant about 
three years ago, and at present they have the brightest 
prospects, as the demands upon rolling-mills are at 
present very heavy. 


South Yorkshire Coal Trade.—Trade is maintained at 
a normal level, with house coal quiet. There are only 
small demands for this class of fuel, but a fair amount of 
buying by gas companies in the open market is giving 
the house-coal pits more work than they would otherwise be 
having. Steam coal for export is going away well, and the 


industrial demand from the local manufacturers continues | 


good. Slacks are a good market, as well as washed coal. 
The supply of coke is restricted, and the fact that gas coke 
is being largely bought to make up for this deficiency is 
affecting the price of this commodity. Ruling quotations 
at pits :—Best branch hand-picked, 15s. to 16s. ; Barnsley 
best Silkstone, 13s. 6d. to 15s.; Silkstone, 12s. 6d. to 
13s. 6d. ; Derbyshire best brights, 12s. to 13s.; Derbyshire 
house, 10s. to 11s.; large nuts, 10s. 6d. to 11s.; small nuts, 
9s. to 10s. ; Yorkshire hards, 11s. 6d. to 12s. 6d. ; Derby- 
shire hards, 11s. to 12s. ; rough slacks, 7s. to 8s. ; seconds, 
4s. 6d. to 5s. 6d. ; smalls, 3s. 6d. to 4s. 6d. 

Iron and Steel.—The ironmakers have not received 
many fresh orders during the past week, but they are in 
a very firm position and show no ——< to press for 
business. High prices rule and threaten to increase. 
There is still some scarcity in raw materials generally. 
In the local industries the state of trade is very satis- 
factory, and there is every = ge of an abundance of 
work right up to the end of the year. The demand for 
billets is very heavy and there has been some increase in 
prices. The orders on hand in all branches of the steel 
trade are very numerous. Foreign trade is excellent, and 
an improvement is reported from America. The tilts 
and forges are exceedingly busy, and there is so much 
ae eras at the rolling-mills that the manufacturers of 
ight steels find some difficulty in getting their material 
dealt with. Tramway departments are fully occupied. 
Trade in special steels and tools is brisk, and the 
~~ cemeceaes makers have an abundance of 
orders. 





EXPULSION OF A MEMBER FROM A TRADE Union.—An 
interesting case recently came before Mr. Justice Neville 
regarding a man who was a check-weighman employed at 
the Kingsbury Colliery in Warwickshire. This man 
bag an action against a trade union registered under 
the Trade-Union Acts, 1871 and 1876, which by its rules 
was open to all persons employed in and about the mines 
in Warwickshire and in kindred industries, The state- 
ments made by the plaintiff were that he had been 
employed as check-weighman in conjunction with his 
fellow-workers, and had at all times since October, 1910, 
been a member of the association, and had at all times 
paid, and been ready to pay, all moneys due from him to 
the association under its rules, and he was therefore 
entitled to continue to be a member of the association, 
and he could only be expelled by a majority of the votes 
of the members present, to be taken by ballot. In November, 
1910, however, the executive of the association a 
resolution which wrongfully purported to expel him with- 
out any notice or charge of complaint and without any 
chance being given him of showing cause why he should 
not be expelled, though the amount of his entrance fee 
and contributions was returned tohim. The charge there- 
fore made by the plaintiff was that his expulsion was 
contrary to natural justice. In the defence it was denied 
that the plaintiff had been a member of the association 
since October 1, 1910, and did not admit what he said 
regarding the provision made by the rules for the expul- 
sion of members. In particular they relied on Rule 58, 
which empowered the council to make by-laws, and they 

always reserved and exercised the right of rejectin 

persons ee as members who were not consid 

suitable. e defendants allege that the plaintiff had 
not acted straight to the association, in that in September, 
1909, he obtained possession of certain books and papers 
belonging to the association and had wrongfully detained 
and refused to deliver up the same until compelled by 
threats of legal p in He had also used dis- 
courteous language regarding the officials and had 
embarrassed the work of the officials. 


unlawful combination and confederacy within the meaning 
of the Acts 39 Geo. III., c. 79, and 57 Geo. IIL., c. 19, 
and the defendant therefore was not entitled to maintain 
theaction. Mr. Justice Neville found that the defendant 
had properly become a member of the association on pay- 
ment of his entrance fee, &c., and the association had no 
power to turn him out under its rules, and that the 
attempted expulsion was illegal. His opinion was that 
trade unions were not criminal associations, and con- 
sequently the Acts of Geo. ITI. did not apply, for trade 
unions had been exonerated from their provisions by the 

ture. He therefore found for the plaintiff that he 
was a member of the defendant association, and allowed 
the injunction for which he asked, with the costs of the 
action, 





Moreover, the | 
defendants maintained that the association was an/| 


| NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
| MIDDLESBROUGH, Wednesday. 
| The Cleveland Iron Trade.—The boom in the iron and 
| steel trades continues. The statistical position of the 
pig-iron trade is excellent, and is improving daily, so far 
as Cleveland pig iron is concerned. e blast-furnaces— 
81 being in operation, of which 42 are on Cleveland—are 
| eguie in full working order, but the production is still 
inadequate to meet requirements, with the result that 
| iron has to be drawn from the public warrant stores. It 
| is five years since the market was so active as it is at 
| present; the values of iron have been advanced through 
| the fluctuations in warrants. Business is on a very 
| large scale, and this would be still larger if more iron 
was available for early delivery, but this makers are 
junable to guarantee, for they have little iron to 
| dispose of. Prospects altogether are bright and encourag- 
| ing. The boom is very pronounced, and in most branches 
the activity in demand is altogether unprecedented. 
Never has the activity of trade in the pig industry been 
| on such a large scale. With prices of iron advancing, 
| consumers are very anxious to do business before values 
become much higher. Cleveland warrants, which this 
week touched 58s. 4d. cash buyers, the highest quotation 
for five years, continue to control the market rates. With 
their stocks small, producers do not press sales. No. 3 
g-m.b. Cleveland pig iron is firm at 6d. f.o.b., and 
as a rule makers will not accept below that figure. The 
same price is quoted for No. 4 foundry, which is very scarce. 
No. 1 is 63s. 6d. ; No. 4 forge, 58s. 3d. ; and mottled and 
white iron, each 57s. 9d.—all for early oma East 
Coast hematite pig stands at 73s. 6d. for early delivery of 
mixed numbers, though some makers will not refuse a 
trifle less. Foreign ore is strong on the basis of 21s. 6d. 
to 22s. ex-ship Tees for best Rubio. Coke is firm, 20s. 6d. 
being paid for average blast-furnace qualities delivered at 
Tees-side works. 


Stocks and Shipments of Pig Iron.—The iron in the public 
warrant stores continues to be drawn upon, and practi- 
cally the only stock of pig is Cleveland iron. The fall in 
the stocks of iron is a most important factor of the 
iron trade. After a period of advances the stocks fell. 
In the year 1908 they were very low, but they in- 
creased with varying rapidity until about twelve 
months ago. Since last July the stocks have fallen 
from about 600,000 tons to under 300,000 tons at the 
present time, so that practically one-half of the stock 
that was held a year ago has been drawn from the stores. 
The advance in the prices of iron has been materially 
helped by the decrease of the stocks of iron, and it is 
expected that the decrease will continue for some time, 
though not so rapidly as was the case during the disas- 
trous coal strike, when practically all the blast-furnaces 
were out of operation. Although the furnaces are once 
more in full blast, the production of iron is inadequate 
to meet current requirements, for producers have yet 
to make up deliveries which should have been made 
during the strike. The result is that until deliveries are 
made up the stocks will undoubtedly continue to drop. 
The stock to-night (Wednesday) stands at 299,745 tons 
12,525 tons having been withdrawn since the com- 
mencement of the month. Shipments of pig are on a 
very satisfactory scale, and promise to continue heavy. 


Manufactured Iron and Steel.—Very excellent accounts 
continue to be given of the manufactured iron and steel 
industries. The output is very heavy, and not only have 
firms very large contracts made, but orders are still 
arriving. Quotations are fully maintained, and further 
advances are expected shortly. Common iron bars are 
81.; best bars, 8/. 7s, 6d.; best best bars, 8/. 15s.; packing 
iron, 6/. 5s.; iron ship-plates, 7/. 10s. to 7/. 12s. 6d.; iron 
girder-plates, 7/. 17s. 6d.; iron boiler-plates, 8/. 12s. 6d.; 
iron ship-angles, 8/.; iron ship-rivets, 9/.; steel bars (basic), 
7l. 15s.; steel bars (Siemens), 8. 5s.; steel ship-plates, 
71. 15s.; steel ship-angles, 7/. 7s. 6d.; steel boiler-pla 
8. 15s.; steel strip, 7/. 12s. 6d.; steel hoops, 7/. 15s.; an 
steel joists, 6/. 17s. 6d.—all less the customary 24 per cent. 
discount. Cast-iron columns are 6/. 15s.; cast-iron rail- 
way chairs, 3/. 17s. 6d.; light iron rails, 6/. 15s.; heav 
steel rails, 6. 7s. 6d.; and steel railway sleepers, 7/.—all 
net at works. Iron and steel galvanised corrugated sheets, 
24 gauge, in bundles, stand at 12/. 5s. f.o.b.—less 4 per cent. 








Tux CHART OF THE ELEMENTS.—A second edition of 
the **Chart of the Elements” has been issued by the 
Metallic Composition Company, of 265, Gray’s Inn-road, 
W.C. It is offered in three forms: students’ map, 
folded, but unmounted, at 3s. 6d.; folded map, mounted 
on linen, at 8s. 6d.; and roll form, to hang on wall, 
| mounted on linen and varnished, with wooden roller, at 
| 12s. 6d. We noticed the first edition last year. The 
chart tabulates the chief properties and constants of all 
the elements, and especially of the metals, in the order of 
Mendelieff’s periodic Jaw. ‘The first edition counted 
eighty-one elements, a great many of which belong to the 
so-called ‘‘ rare elements.” The new edition has added 
niton (radium emanation), which has been raised to the 
rank of an element by the International Commission on 
Atomic Weights, and makes some corrections, particu- 
larly with regard to tungsten, molybdenum, cerium, 
titanium, arsenic, thorium, and uranium. The title has 
been made more general ; the first edition had been styled 
the ‘‘Metallic Composition Company’s Chart of the 
Elements,” abridged into ‘‘M.C.C. Chart of the Ele- 
| ments.” An ‘‘ Introduction to the Chart ” is given with 
| it; it explains the chart, its principle and applications. 

It will be understood that the compilation has been made 
| mainly for the non-chemist, while the chart is intended 


| for general laboratory use. 














NOTES FROM THE SOUTH-WEST. 


Cardiff.— Business in large steam coal has shown some 
irregularity, but there has been a brisk demand for 
smalls, which have commanded higher prices. For spot 
loading. buyers of large have been able to obtain conces- 
sions. The best Admiralty large has made 17s. to 17s. 6d. 
per ton ; secondary qualities have ranged between 15s. and 
15s. 6d. ; best bunker smalls, between 10s. 9d. and 11s. ; 
and cargo smalls, between 9s. 6d. and 10s. per ton. The best 
household coal has made 19s. to 20s. ; good household coal, 
17s. 6d. to 18s. 6d.; No. 3 Rhondda large, 16s. to 17s. ; 
and smalls, 12s. to 12s. 6d. per ton. No. 2 Rhondda 
large has been quoted at 11s. 6d. to 12s.; and No. 2 
smalls at 8s. 9d. to 9s. 3d. per ton. Good foundry coke 
has realised 22s. to 25s., and furnace ditto, 19s. to 21s. per 
ton. As regards iron ore, Rubio has made 20s. 6d. to dis. 
per ton upon a basis of 50 per cent. of iron, and charges, 
including freight, insurance, &c., to Cardiff or Newport. 


Plymouth Sound.—The increase in the length and 
draught of the latest heavy battleships has reduced the 
margin of riding safety of the man-of-war anchorage in 
Plymouth Sound to such an extent as to render dredging 
on an extensive scale necessary. The work has been put 
in hand, and it is intended to deal with all the anchor: 
in the Sound. The water area marked off as a comele 


| adjusting range, extending from near the centre of the 


Breakwater eastward, is also to receive attention. 


The Rhymney Valley.—A Select Committee of the 
House of Commons, presided over by Sir F. Low, con- 
sidered on Tuesday the Rhymney Valley Sewerage Bill. 
It is a proj 1 by the four eM district councils of 
Gelligaer, Bedwellty, Rhymney, and Mynyddislwyn to 
construct a sewer down the Rhymney Valley to the Bristol 
Channel. The cost of the sewer is estimated at some- 
thing over 220,000/. 


Bristol Docks.—The revenue of Bristol Docks from all 
sources (except borough rate and dividends from sink- 
ing fund) amounted in 1911-12 to 315,925/. The total 
expenditure, exclusive of interest on borrowed moneys 
and sinking fund, was 204,692/., leaving a balance avail- 
able for interest and sinking fund of 111,2332. The sink- 
ing fund ch paid out of revenue for the year 
amounted to 42,368/., and the dividends and interest 
received on account of sinking-fund investments were 
13,6582. Interest was paid out of revenue for the year to 
the extent of 192 1500. The amount of borough rate 
taken for the year was 140,000. After pees for 
interest, debenture ae. cp, and sinking fund, the 
with 


oe T~* accounts cl a credit balance of 
3,939. The capital expenditure for the year was 
68,1447. The increase in the tonnage of vessels entering 
the docks in 1911-12, as compared with 1910-11, was 


52,305 tons. 


The Iazard.—The authorities of the Trinity House are 
establishing submarine-bell signalling at Lizard Point, 
aye my The bell will bea = boon to vessels fitted 
with the necessary apparatus for receiving its warning 
sounds. The bell wilt be er 1 mile 2% cables south, 
or 180 deg. true from the lighthouse on the Lizard. In 
thick or foggy weather the bell will give four strokes in 
quick succession, followed by a silent interval of 30 sec. 


Dowlais.—The Dowlais Works have been busily em- 
ployed, the Big Mill having been actively engaged on 
colliery and other light traction requisites, angles, curves, 
fish-plates, &. The Goat Mill has been occupied with 
steel sleepers, for which there is now a good demand for 
the tropics; the mill has also been turning out heavy 
section steel rails. The collieries have shown more 
activity. 


Oil-Fuel Tanks.—Twelve oil-fuel tanks have been com- 
ory at the oil-fuel dépét at Portsmouth. Each tank 

as a storage capacity of 5650 tons, being 90 ft. in dia- 
meter and 38 ft. 6in. deep. Large pipes carry the con- 
tents of the tanks to a pier which is being built at the 
entrance of Clarence Creek, where the largest ships of 
war can be berthed and take in supplies of oil. 





PERSONAL.— We understand that the address of Messrs 
Cutbell, King and Co., late of 26, Nicholas-lane, London, 
E.C., is now Cross Keys House, 56 and 58, Moorgate- 
street, E.C.—Mr. Percy Griffith, M. Inst. C.E., M. I. 
Mech. E., F.G.S., states that on and after the 3ist inst. 
his offices will be at 20, Victoria-street, S.W. 





ConTracts.— We understand that the Mersey Docks and 
Harbour Board of Liverpool have ordered from Sir William 
Armstrong, Whitworth and Co. four electric cranes with 
large radius jibs, fitted with the Musker-Davison patent 
luffing gear.—We understand that Messrs. J. pney 
and Oo., Limited, of Cardiff, have just supplied their 
** Apexior” compound for the three main boilers of the 
new 8.8. Nurtreton, built for Messrs. R. Chapman and Son, 
this being the twenty-fifth order they have received from 
this firm. Orders have also been received for this mate- 
rial from the following companies :—The Cunard Steam- 
ship Company, the Pacific Steam Navigation Company, 
the Johnson Line, the Clyde Steamship Company, Sir 
W. G. Armstrong, Whitworth and OCo., and from the 
Italian Navy in connection with turbine and battle- 
cruisers. These are all repeat orders.—The Central 
London Railway Company have accepted the tender of 
the Brush Electrical Engineering Com: for the supply 
of 24 motor-cars, 26 motor-truc and 26 tonllon-treoen. 
The Johannesburg Municipality have accepted the tender 
of the same company for 10 double-deck car-bodies and 
covers. 
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NOTICE OF MEETING. 


Tus INsTITUTION or Mrcnanical Exemvesrs.—Tuesday, July 30, 
to Friday, August 2, the Summer Meeting will be held in Belfast. 
The following papers have been offered for reading and discus- 
sion, and will be presented as time permits, but not necessarily 
in the order here given :—‘* New Graving-Dock, Belfast : Mecha- 
nical Plant and General Aopteom.” by Mr. W. Redfern Kelly, of 
Belfast ; “‘ Rolling-Stock Use on the Princi Irish Narrow- 
Gauge Railways,” by Mr. R. M. Livesey, of Stranorlar ; ** The 
Evolution of the amet my F Spindle,” by Mr. John Horner, of 

fast ; ‘‘ Wire Ropes for Lifting Appliances, and the Conditions 
that Affect their Durability,” by Mr. Daniel Adamson, of Hyde ; 
“* Reciprocating Straight- lade Sawin -Machine,” by Mr. Charles 
Wicksteed, of Kettering ; ‘Commercial Utilisation of Peat for 
Power Purposes,” by Mr. H. V, Pegg, of Belfast.—Tuesday, July 30, 
at 10 a.m., the Right Hon. the — Mayor of Belfast’ and the 
members of the Belfast Reception will wel the 
Institution in the Hall of the. Municipal Technical Institute, and 
then will follow the reading and discussion of papers. In the 
afternoon there will be a visit to Messrs. Harland and Wolff's 
engine works and shipyard. The Institution dinner will be held 
in the Ulster Hall, at 7.15 p.m.—Wednesday, July 31, at 10 a.m. 
Reading and discussion of pers; at 2.30 p.m., visit to the 
Belfast Harbour Works; and in the evening, reception in the 
City Hall, by invitation of the Ri be = Hon. the Lord Mayor of 
Belfast and the Lady Mayoress.—Thursday, August 1. Alterna- 
tive visits to Messrs. Workman, Clark and Co.'s engine works and 
shipyards and to textile works in Belfast and neighbourhood. 
In the afternoon . garden party at Seacourt, Bangor, by kind 
invitation of Mr. 8S. C. Davidson and Mrs. Davidson.—Friday, 
August 2, alternative whole-day excursions to Portrush and Giant's 
Causeway and to Newcastle. 
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THE NAVAL SITUATION. 


Mr. Batrour had complete justification for the 
statement that the speech of the First Lord of the 
Admiralty in the House of Commons, on Monday 
last, indicated a situation in Europe of the utmost 
gravity. Mr. Churchill himself said that Germany 
was marching ‘‘ unswervingly towards its goal across 
the lifetime of a generation ;” that its policy of 
naval expansion was being pursued with a ‘cool, 
steady, methodical preparation, prolonged for a 
succession of years, which can alone raise the margin 
of naval power.” Continuing in this strain, the 
responsible head of the Navy delivered one of 
those alarmist speeches which have tended on 
two or three occasions to create in this country 
a feeling of profound anxiety, and yet he proposed 
no immediate action in auy degree commensurate 
with the gravity of the situation. It is true that 
the nation was told that the critical moment 
would not emerge for something like a year, but 
surely, if that were so, either there was no need for 
the First Lord of the Admiralty gratuitously 
to create the excitement which undoubtedly exists, 
or, if there were such justification, immediate 
action to meet it was the only policy that a states- 
man could pursue. 

Germany is undoubtedly developing its navy at 
an increasing rate. Within fourteen years there 
have been passed successively in the Parliament 
five Bills for the increase of the German navy. 
The naval expenditure to-day is four times that of 
1898, and double that of 1900, and there seems, not- 
withstanding the boasted peaceable inclination of the 
Socialist Party of Germany, no hesitancy on the 
part of Parliament in authorising a steady exten- 
We have all 
along taken the view that Germany is within her 
rights in doing what she wills ; that we have no 
right to object, even if there is certainty that these 
naval preparations are primarily, if not exclusively, 
directed against our own sea supremacy. Our duty 
rather lies in accepting the situation, which is 
more or less inevitable, and in taking such action 

rudence demands for the honour and safety 
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Mr. Churchill said in the House on Wednesday 
that four ships were laid down by us in 1905-6 and 
two by Germany. Three were laid down by this 


0| country in the next year and three by Germany. 
, | Three were laid down the next year by this country 


and three again by Germany. In 1908-9 we dropped 
to two, and they rose to four, ‘‘ which shows in the 
sequence of the four years a complete reversion of 


the proportion of building.” In face of this, we 


cannot be charged by Continental Powers with 
forcing the pace ; but surely the time has passed 
for delaying decisive action in this competition 
of armaments. We are told that when we are 
smitten on the right cheek we should turn the 
left, but after that there is no injunction to self- 
effacement. 

There has been in the recent past too much pro- 
clamation of our claim to be supreme, too much 
insistence on the vital importance of maintaining 
our sea communications. What is required is action 
of such an immediate and definite character as will 
eliminate all possibility of misunderstanding or 
misjudgment. Even in the House of Lords, on 
Tuesday night, Lord Haldane, who is perha 
more intimate than any of his colleagues in the 
Government with opinion in Germany, took the 
view that existence in this country depended on sea 
power, and that, whatever Germany might do, we 
must maintain our superiority. This obiter dictum 
is growing tiresome, since the Government are 
not following it up by taking the action that is 
incumbent upon them. Mr. Churchill, when he 
introduced his original Estimates, indicated that if 
Germany augmented the fleet provided for in the 
then current Navy Act, we should lay down two 
battleships for every one added by the German 
Admiralty. Since then Germany has passed its 
fifth Amendment Act, and proposes to increase the 
programme of battleships by three, and the number 
of unarmoured cruisers by two, with a very great 
addition to the number of smaller craft and of 
officers and men, as well as an increase in the 
provision for air-craft. The period over which 
these additions are to be spread is six years, 
and dates have been given for beginning two 
of the battleships, one of which will be laid 
down in 1913 and one in 1916. No indication 
is given so far as to the third vessel. The gravity 
of the situation is intensified by the fact that 
Germany’s two allies in the Mediterranean are 
increasing their fleets in the same way, greater 
acceleration being anticipated as the result of the 
decisions made by the Admiralties of Italy and 
Austria-Hungary this week. It has thus been 
established that we must increase our Fleet in 
the Mediterranean, and to do this it has been, 
or will be, found necessary to withdraw ships 
from home waters, partly because of the want of 
men to man them. Yet we have already been 
assured that our Fleet in commission at home is 
no more than adequate to meet the necessities 
of the case, particularly as Germany has decided 
to create a third squadron. Weare thus face to 
face with the unprecedented fact that four-fifths of 
the German fleet will be instantly and constantly 
ready for action. Mr. Balfour said that the 
Germans were building steadily and remorse- 
lessly; they were addirg year by year tothe number 
of men, the number of ships, and the readiness of 
those men and those ships for instantaneous action. 
The First Lord had said, and said rightly, that 
there was but one way to meet: a menace of that 
kind, and that was to imitate the policy of our 
neighbour, and neither lapse into panic, nor, what 
was even more important, relax for one instant the 
necessary annual augmentation of our strength, so 
that no foreseeable revolution would ever put us at 
the mercy of some naval or military accident. 

The question arises, to what extent are the British 
Government imitating Germany’s action? It has 
been agreed that our excess should be 100 per 
cent. over the battleships added to the German pro- 
gramme, but this year all that has been done is to 
provide supplementary estimates to the extent of 
some 990,0001. Part of this will go to accelerate 
new construction and part to increase the personnel 
in order to ensure a greater number of ships being 
continually in commission, while there oa bo aie 
an increase to the reserves of ammunition a 
armaments, and 60,0001. is to be devoted to air 
craft. Of the total of the Supplementary Estimate of 
990,000/., two-thirds go to the shipbuilding vote, 
bringing it, with the appropriations in aid, to 
22,849,500/., of which practically 19,000, 0001. is 
for contract services of one kind or another. 
Roughly, 14,500,000/. is for the completion and 
carrying out of previous programmes and the 
beginning of this year’s programme ; 2,500,000/. 
for repairs ; and 5,750, . for fleet coaling, stores, 
maintenance, and miscellaneous charges. The 
amount for beginning the new programme of the 
current year is 2,600,000/. 








It is further proposed that we should have a 
minimum of 33 or a maximum of 41 battleships in 
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commission in 1914, as against Germany’s maxi- 
mum of 29, a margin which the pry wep | claim as 
satisfactory in view of the quality of the ships ; but 
there is, to say the least, grave doubt as to whether 
this proportion is adequate. Mr. Churchill proposes 
that, during the next five years, instead of laying 
down 17 battleships, 21 should be laid down. Thus, 
instead of the numbers of battleships for the next 
five years being respectively 3, 4, 3, 4, and 3, they 
will be 5, 4, 4,4, and 4. Our view has all along 
been that the present lamentable competition in 
armaments might have been checked at the outset if 
Britain had more definitely established in the mind 
of the German nation that whatever they did 
would be followed by such action on our part as to 
render absolutely indisputable any possible hope of 
our sea supremacy being in jeopardy. We still cling 
to the view that if such decisive action were taken, 
even now, instead of alarmist speeches being made, 
Germany might pause. We have no quarrel with the 
Germans. We do not object to their realising their 
own ambitions, but it is essential that our Navy 
should be, owing to the necessities of the case, 
immensely superior, without being in the slightest 
degree a menace to Germany’s position or Germany’s 
legitimate expansion. 

This brings us to the question as to the general 
position of warship building in this country. Last 
year, owing to the occurrence of labour disputes 
outside of the shipbuilding industry, and to other 
causes directly concerned with the ships, work was 
greatly delayed. The extent and serious nature of 
such delay was indicated in the speech given by the 
First Lord on Wednesday. The Tountnes has been 

reatly delayed. The Conqueror, which was to have 

en completed a month or two ago, will not be 
a until September, owing partly to labour 
troubles, but ‘‘ more particularly to delays encoun- 
tered in connection with ordnance work, and by 
the contractors for the hydraulic mountings.” The 
Audacious and Ajax will be three months late, 
owing entirely to labour troubles. The New Zealand 
and Australia, cruisers building for the Colonies, 
have been delayed five and seven months respec- 
tively ‘“‘by the fact that the very high quality 
of armour insisted on by the Admiralty was not 
reached by some of the plates which were brought 
up for inspection.” The Princess Royal has ‘‘ been 
slightly delayed through labour troubles, and also 
because the vessel, like the Lion, has undergone 
some extensive alterations in regard to her com 
platform, fire-control station, and certain minor 
details.”” These alterations, though costly, have been 
entirely satisfactory. The unarmoured cruisers 
Dublin and Southampton have been delayed 
from three to five months owing to labour troubles, 
and the construction of the Chatham has been 
delayed for the same reason. The Nottingham and 
Lowestoft were not laid down until the beginning 
of this year, instead of being laid down last year, 
because of the effort to give the Thames Iron 
Works, or some firm taking the works over, a 
chance of constructing the vessels. 

The sums earned during the past financial year 
ended in March for ships in progress was from 1 
millions to 2 millions sterling less than that vo 
by Parliament. This money, which was not earned, 
reverted to the Treasury ; but surely it belonged 
rightly to the Navy. We were promised that 
it would revert to the Navy; but now, notwith- 
tanding the extension of Germany’s programme, 
the paltry sum of 990,000?. is er instead of the 
2,000,000/., plus the sum necessary to meet the 
emergency established by the action of European 
Powers. It is true that, to meet Germany’s 
action in anticipating the date of laying down 
destroyers, the twenty destroyers provided for 
in the Navy Programme were laid down in 
April. Tenders have just been invited for the 
construction of the machinery of two light cruisers, 
to be built at Pembroke and Devonport, and for the 
building of the remaining six ships of this class. 
The orders will probably be placed in a month’s 
time, and in this way the builcing of these ships 
will be advanced. It has been made a condition, 
too, that the vessels should be ready at the earliest 
possible moment, and we hope that, in placing 
the orders this fact will be borne in mind rather than 
lowness of tender ; because, if work is to be accele- 
rated, it involves increased expenditure, and we are 
told that these ships are absolutely necessary for 
the efficiency of the squadrons now in the North Sea. 
Moreover, these vessels are of a special type (of very 


high speed with minimum weight). and it is desirable 
that the work should be placed only with firms having 





large experience of such specialised craft. In 
respect to the four large armoured ships nothing 
definite has yet been done as to placing orders. 
Two of the ships are to be built at the dockyards, 
but the berths will not be ready for them until the 
autumn. No doubt, as in former years, plans will 
be issued early to the dockyards, so that material 
may be collected and preliminary work advanced 
to expedite construction immediately the berths are 
vacant. But as to the contract ships, there is no 
reason whatever why the orders should not be 
placed at once instead of in the spring time of 
next year. The contention is made that ship- 
builders are as fully occupied as they can - 
sibly be, and that there is a difficulty in finding 
men. But the onus in this case rests with the 
shipbuilders, and, moreover, if the orders are 
placed now there is greater likelihood of the 
ships being delivered when they are urgently 
required, early in 1915, than if the beginning 
of the work is delayed until the spring time 
of the year. We have always been cutting the 

riod of construction too fine. A battleship can 

built by some firms in two years ; but, unfor- 
tunately, such serious checks to progress as are 
involved in strikes are now of frequent occurrence, 
and, consequently, the Admiralty are not justified, 
in the present state of European politics, in delay- 
ing the building of these ships for five or six 
months. The quotations we have made from Mr. 
Churchill’s speech of Wednesday fully support 
this contention. 

Time is a most important element in the situa- 
tion. Mr. Churchill enlarged on the slowness with 
which naval preparations can be made. Delay 
is more dangerous than action due to panic. 
The First Lord, with ill grace, referred to ‘‘ ges- 
tures of impatience ” and to ‘* moods of panic ;” his 
own speech was conducive to both of these undesir- 
able temperamental conditions ; and if he was right 
in his interpretation of the present situation, then 
there is absolute need for immediate action of a 
more decisive character than that proposed. Indeed, 
there are men of calm judgment and Admiralty 
administration experience whe feel that not only 
should all of the ships provided for this year— 
namely, four--be laid down as soon as possible, 
but that at least two of the ships required by us 
to meet Germany’s addition to her quinquennial 
programme should also be laid down, in order that 
there may be no possible delay in the completion of 
these ships at the required date. Such action would 
certainly express to the Germans our fearless deter- 
mination to shrink at no sacrifice in order to main- 
tain our rightful position on the seas as an insular 
Powerwith immense maritime and colonial interests. 








THE KING’S DOCK, IMMINGHAM. 

WitH no little ceremony the Great Central 
Railway Company’s new port at Immingham was 
formally opened by His Majesty King George V., 
on Monday last, the 22nd inst. The King, accom- 
panied by Queen Mary, arrived at Grimsby shortly 
before one o’clock, and after driving from the town 
to the docks station, proceeded to Immingham, 
where their special train drew up at a platform 
erected near the lock-pit. Their Majesties then 
went on board the Company’s steamer Killing- 
holme, and on the King pressing an electric signal 
the lock-gates were opened, and the vessel steamed 
into the dock. It brought up opposite one of the 
transit sheds which had been prepared as a recep- 
tion pavilion, and the Royal oe disembarked. 
After the presentation to their Majesties of several 
gentlemen interested in or associated with the 
enterprise, a short religious service was conducted 
by the Bishop of Lincoln, and then Sir A. Hender- 
son, Bart., made a short statement concerning the 
new port. His Majesty then declared the dock 
open, and gave to it the name of the ‘“‘ King’s 
Dock.” His Majesty subsequently conferred the 
honour of knighthood upon Mr. 8. Fay, the 
General Manager of the Great Central Railway 
Company. Fortunately, the weather was fine for 
the ceremony, though several of the special trains 
conveying guests from London and the Midland 
and Northern centres passed through heavy rain 
earlier inthe day. Guests from the North were 
entertained to luncheon by the company at the 
docks before the ceremony, while those travelling 
from London were entertained to lunch and dinner 
during the outward and the return journey. 

The docks thus opened to commerce have been 
fully described in ENGINEERING on previous occa- 





sions. In 1909, in two illustrated articles,* we 
described the docks, gates, fender-chain gear, 
sluices, &c., and more recently we devoted two 
articles to the equipment, illustrating in our issues 
of June 14 and 21 last some of the coaling-hoists 
and cranes installed at the docks. It will be 
necessary now, therefore, only to give a short 
account of the new port, which the enterprise of 
the Great Central Railway Company has brought 
into being some 6 miles up the Humber from 
Grimsby. A great deal has been written about 
the advantages of the site selected, but it may be 
as well to re-state briefly that the new port has 
the benefit of adeep water-way, and though further 
up the Humber than Grimsby, is 10 miles nearer 
the North Sea than Hull. It is, moreover, in more 
direct railway communication than the latter port 
with the great midland industrial centres, and may 
therefore be expected to secure a very fair share 
of the trade making use of the East Coast ports. 
The channel has a depth sufficient to berth vessels 
at any state of the tide at the two jetties which 
project on either side of the dock entrance, while 
there is 28 ft. of water over the dock sills at the 
lowest spring tides. 

The dock estate covers 1000 acres, the property 
having a length of about 24 miles and being about 
1 mile in depth. The river frontage is about 
14 miles. As at present constructed the dock con- 
sists of a basin 1100 ft. square, on to one side of 
which have been built two extensions in the form 
of arms 1250 ft. in length and ranging from 400 ft. 
to 350 ft. in width. The total quayage is at pre- 
sent 5400 ft. The water area is 45 acres. The dock 
has a depth varying from 30 ft. to 35 ft. 

Provision is made at present for dealing on a 
large scale with three chief forms of traffic. It is 
expected that the dock will be utilised to a con- 
siderable extent in connection with the timber 
trade, which is so important a part of the work at 
Grimsby itself. In fact, the port at Immingham 
is regarded merely as an extension required and 
warranted by the increased trade of ‘trimsby, 
where new dock facilities would be difficult and 
expensive to construct. The timber trade has been 
provided for at Immingham by converting one of 
the extension arms to the dock basin into a 
timber pond. 

Coal is expected to form another important 
branch of the new port’s traffic. The yard contains 
about 170 miles of railway lines and sidings, and 
the accommodation behind the coal-hoists provides 
for a capacity of 11,600 loaded wagons. There are 
altogether eight hydraulic coal-hoists, each with a 
capacity of tipping 700 tons per hour. Seven of 
these hoists stand in a row on a quay 2300 ft. in 
length, with their sidings behind them, while the 
eighth stands on the western jetty, so that ships 
may be rapidly loaded without entering the dock. 
The hoists in the dock are served by gravity sidings, 
so as to minimise shunting work. The road for 
empties from the coal-hoist on the jetty is also 
sloped, so that the trucks will travel back alone, 
after discharging their load. 

A large elevator and granary will also form a 
feature of the accommodation. This is at present 
nearing completion, and will have a capacity of 
488,260 bushels. By means of elevators and con- 
veyors the grain will be taken direct from the hold 
to the store. There is also large provision for 
general traftic. Two large transit-sheds are pro- 
vided, with the necessary railway accommodation, 
while on the quays in front of them will be twelve 
2-ton and two 10-ton double-power hydraulic 
cranes. There will also be nine 30-cwt. electric 
emg” in the sheds themselves. On the quay 

tween the extension arms of the dock will be a 
50-ton fixed hydraulic crane, eight 3-ton, and two 
5-ton double-power travelling hydraulic cranes for 
dealing with pig-iron traffic, as well as five 30-cwt. 
steam travelling cranes in the timber yard. 

The body of the dock wall is of concrete of 
8 parts ballast to one of cement, faced with 5 to 1 
concrete. A granite coping runs round the whole. 
An embankment runs along the river shore pitched 
with a slope of 2 to 1. The soil excavated from 
the dock site has been utilised in raising the level 
of the ground round the dock, and for other 
purposes, such as the construction of the gravity 
sidings which serve the coai- hoists. The en- 
trance to the dock on-the river shore was made of 
large rectangular concrete monoliths fitted with 
pointed steel shoes. The entrance-lock to the dock 





* See ENGINEERING, vol. lxxxvii., pages 653 and 717. 
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has a width of 90 ft. anda length of 840 ft. It is 
divided by intermediate gates into two compart- 
ments, either of which can be utilised for docking 
small vessels. The gates are 56 ft. in height, and 
swing on steel pivots at the bottom, and in an- 
chorages at the top. The weight is taken bya roller 
running on a rail of 46-ft. radius. Alongside the 
entrance-lock, and to the west of it, is a graving- 
dock, opening into the main basin, 740 ft. long, 
and of a width of 56 ft., the depth over sill being 
23 ft. A large power-house supplies both hydraulic 
and electrical power needed at the dock and for 
the electric railway communicating with Grimsby, 
and also electricity for lighting in Grimsby. The 
plant includes a battery of eight Lancashire boilers 
30 ft. long by 8 ft. 6 in. in diameter, four compound 
pumping-engines delivering 700 gallons per minute 
at 800 lb. pressure, two 250-kw. turbo-alternators, 
one 500-kw. turbo-alternator, and one 1500-kw. 
turbo-alternator. The pumps for emptying the 
graving-dock are three in number. They are 
centrifugals, 40 in. in diameter, and driven direct 
by 330-brake-horse-power three-phase motors. 

The King’s Dock was commenced on July 12, 
1906, when the first sod was cut by Lady Hender- 
son, wife of the chairman of the railway company. 
It has thus taken six years to complete. The day 
on which it was opened by His Majesty was the 
thirty-third anniversary of the opening of the com- 
ag Alexandra and Union Sede at Grimsby 
y His late Majesty King Edward and Queen 
Alexandra. The construction of the Immingham 
Dock was carried out by Messrs. Price, Wills and 
Reeves, of Waterloo-place, S.W., Sir John Wolfe 
Barry and Partners acting as engineers. Mr. 
C. A. Rowlandson, M. Inst. C.E., consulting engi- 
neer to the railway company, and Mr. J. B. Ball, 
M. Inst. C.E., the railway company’s engineer-in- 
chief, were responsible for the equipment of the 
dock above the quay level. The cost of the dock 
has been 2,600,000/., and before the present plans 
are brought to completion an expenditure of over 
three millions sterling will have been entailed. The 
new port appears to have satisfactory prospects, 
and it is to be hoped that the function of inaugura- 
tion, which passed off so well, may be accepted as a 
happy augury of a bright future for the enterprise. 
If the ceremony of Monday last may be taken as a 
criterion, smooth-running and successful organisa- 
tion is not lacking to do that share of the work 
which appears likely to fall to its lot. 








LONDON COUNTY COUNCIL 
TRAMWAY PROPOSALS. 

Tue Highways Committee of the London County 
Council brought forward proposals for the con- 
struction of new tramway lines, and the equipment 
of various railless trolley routes, at the meeting of 
the Council on Tuesday last. In doing this the 
Committee made reference to the decrease in pas- 
senger trafic receipts during the current financial 
year, up to the present, as compared with the 
receipts for the corresponding period last year. 
They attributed this decrease ‘‘ in part to the great 
increase in the competition of other means of 
locomotion over the Council’s existing tramway 
routes during the last twelve or eighteen months.” 
The ‘‘ other means of locomotion” referred to was 
in the main, no doubt, that afforded by motor-omni- 
buses, although the electrification of the suburban 
lines of the Brighton Railway must have resulted in 
serious loss of traffic to the tramways. Apart from 
the work done by the Brighton Company and the 
omnibus companies, however, we are not aware 
that any new form of competition has arisen in the 
last twelve to eighteen months. Itis, none the less, 
probable that the extensive and very able adver- 
tising methods of the underground railways have 
had some effect on tramway receipts. These 
methods have given the average London resident 
and visitor a knowledge of the travelling facilities 
afforded by the Underground Railways, to set 
against which he certainly has no corresponding 
knowledge in reference to the tramways. 

The Committee laid stress on the fact that the 
major part of the tram service was restricted to 
routes such that a very large portion of the traftic 
was confined to comparatively short periods during 
the morning and early evening. This meant, of 
course, that during the greater part of the day 
the cars were running more or less empty, 
while even during the busy periods much of the 
traffic brought little or no profit, since it was carried 
at workmen’s fares of 1d. single and 2d. return over 





distances for the return journey of as much, in some 
instances, as 18 miles. It is not clear that the 
Committee had in mind any proposals which would 
encourage a greater use of the trams during the 
slack periods, although they were ‘‘ strongly of 
opinion that authority should be obtained to con- 
struct lines along a number of additional routes 
where, in addition to morning and evening traflic, 
there is likely to be a good service during all hours 
of the day.” This proposal was apparently intended 
partly to meet the difficulty of the slack hours on 
the present routes, but it is far from obvious that 
the spending of fresh capital on new construc- 
tion will help to a more continuous use of the 
present constructions and a better return on its 
capital. The most that new profitable routes 
can do is to swamp, to some extent, the defects of 
less profitable routes in a general statement of 

rofit and loss covering the whole tramway system. 

he more continuous nature of the traffic enjoyed 
by the competitors of the trams is in many cases 
undoubtedly due to the more favourable routes 
over which they run; but, apart from this, it is 
probable that the trams lose much possible business 
traftic during the dey time owing to their low speed. 
This low speed is inherent in the tram system, but 
it is much accentuated by the system of halfpenny 
fares, which results in such frequent stoppages. 
Incidentally in this connection, it will be remem- 
bered that the suburban railways have done much 
to encourage day-time travel by the issue of special 
shopping tickets. There is, of course, no corre- 
sponding system in vogue on the trams. 

The new tramway proposals which are put for- 
ward, and for which it is recommended that legis- 
lative authority be sought in Parliament next year, 
are seven in number. The most important is that 
for a service from the Marble Arch to Cricklewood. 
This proposal is a well-known pet of the Council, as 
it has already three times been presented to Parlia- 
ment without authority being obtained for it. It 
is specially mentioned by the Committee as one of 
the routes likely to furnish a satisfactory all-day 
trafic. The route is already well catered for 
by motor-buses, the London General Company 
having no less than eight services which cover it 
either in whole or in part. The pro service 
would join with that of the Metropolitan Electric 
Tramway at Cricklewood, and would be laid 

tly as a conduit line and partly on the over- 
ead system. It is estimated to cost 125,2941. 
The second scheme of importance is for a con- 
duit line from Chalk Farm to Child’s Hill. The 
line would run from the existing Council lines in 
Chalk Farm-road via Adelaide-road to Finchley- 
road, and would join the Metropolitan Tramway 
Company’s service at Child’s Hull. The service 
would not run parallel with any existing omnibus 
service, although there are two omnibus services 
along the Finchley-road part of the route. The 
line is estimated to cost 114,8801. 

Of the minor proposals, there are two which are 
likely to arouse much opposition. These are con- 
cerned with a service from Charles-street to a 

int near Ludgate-circus via Farringdon-road and 

arringdon-street, and a service from the bottom 
of Gray’s Inn-road via Holborn and Charterhouse- 
street to Farringdon-road. The first of these 
schemes has already been proposed, but was re- 
jected owing to the opposition of the City Corpora- 
tion. It hardly seems likely that the Council will 
be more successful a second time with their pro- 
posal to take trams —— into Ludgate-circus, 
or that the other scheme, which involves carrying 
trams along t of Holborn, will get through 
Parliament. These two proposals oak would cost 
some 20,0001. Other minor proposals are for an 
extension from Seven Sisters-road to a point near 
Crouch Hill Station, on the Tottenham and Hamp- 
stead Junction Railway ; an extension from Seven 
Sisters-road to Stamford Hill; and an approach- 
road to a car-shed at Hampstead. The Crouch 
Hill extension would give a tramway terminus 
practically at the same point as the terminus of the 
Stroud Green omnibus service, while the Stamford 
Hill service taps new ground. Of these three 
proposals, the Stamford Hill service would be 
carried out with overhead construction, the others 
with conduit. The total cost of the three schemes 
is some 50,0001. It will be noted that all the 
tramway proposals are for the north side of the 

ames. 

The railless-trolley schemes are four in number. 
Three of them are for the south side of the Thames 
and one for the north. The latter covers a line 





about a mile and a half long, giving connection 
between the existing tram services in Mare-street, 
Hackney, Cassland-road, Hackney, and a point 
near Hackney Marsh. The three schemes for the 
south side are all for the Sydenham district, and 
would connect Sydenham Station with Catford, 
Forest Hill, and the county boundary in Kent House- 
road. Their total length would be something over 
3 miles. The estimates of costs given work 
out to a figure of about 40001. a route mile. 
This is, of course, enormously less than the cost 
of tramway equipments, and with the existing 
organisation and power-supply facilities of the 
tramways, the lines should: be worked reasonably 
cheaply. At the best, however, the services could 
hardly be handled at the minimum possible cost. 
They could not fit into the existing organisation 
in the way that a mere tramway extension could, 
and their total extent and the amount of rolling- 
stock they would demand would be so small that 
the special treatment they would involve could 
hardly be on a sufficiently extensive basis to bring 
the costs down in the way thatis possible in a large 
and coherent organisation. The London General 
Omnibus Company has, we believe, been able to bring 
the total running costs of their latest vehicles down 
to a figure in the neighbourhood of 6d. a mile. This 
is a remarkable achievement, and without discount- 
ing in any way the technical ability which has 
made it possible, it is obvious that the extent 
and uniformity of the service must have assisted 
greatly. 

The question of the relative costs of running 
petrol omnibuses and railless trolley cars need 
not be discussed at the moment, but it is clear 
that a few small and outlying railless services 
attached to a tramway organisation cannot be 
handled with the same facility as could similar ser- 
vices run by petrol omnibuses as part of a very 
extensive system served by the same type of 
vehicle. Apart from questions of running cost, it 
is also obvious that the railless trolley services will, 

ually with trams, suffer from the fixed routes to 
which they will be confined, and that in the event 
of a service proving unprofitable, it will not be 
possible to modify or abandon it with the facility 
that is one of the advantages of petrol traction. 
There is little doubt but that, if they so desire, the 
omnibus companies will be able to maintain very 
effective competition on the proposed railless car 
routes if these are constructed. 

In conclusion, and as bearing on the question of 
motor-bus competition with the tramways, we may 
refer to the sanctioning of the running of trailer 
trams by the Select Committee of the House of 
Lords the day before yesterday, when dealing with 
the Council Bill now before the Houses of Parlia- 
ment. The passing of this feature of the Bill in 
Committee marks a further stage in the Council’s 
struggle for permission to run cars with trailers. It 
will be remembered that the Metropolitan Police 
have been the main opponents of such trailers, and 
the purpose of the present Bill is to over-rule their 
authority. The police objection to trailers is based 
entirely on the idea that they will tend too greatly 
to obstruct other traftic. They consider that the 
conditions of the London streets, with their heavy 
and slow vehicles combined with fast-moving motor- 
cars and taxi-cabs, is so peculiar that experience 
with trailers drawn from other towns is not ap- 
plicable. The Committee do not propose that 
power be given to the Council to run trailers on 
any or all of their lines, but restrict permission to 
the south side of the Thames, with the exception 
of the cars which use the circular route along 
the Embankment, crossing Westminster and Black- 
friars Bridges, and cars travelling over Vauxhall 
Bridge to Victoria and over Battersea Bridge to 
King’s Road, Chelsea. On the service over Putney 
Bridge trailers would not be allowed. It will be 
seen that if this Committee’s recommendation 
ultimately gets through Parliament, the Count; 
Council will be in possession of powers which will 
enable them to make an experiment with trailers 
on quite a large scale. 





THE LATE MR. JAMES DUNN. 

Tue death of Mr. James Dunn, on the 17th inst., 
which was briefly announced in jest week’s Enot- 
NEERING, has awakened a widespread regret, 
because few men were endowed more liberally than 
he with those traits of character which help to 
make friends and to keep them. He had the 
natural tact of a diplomatist, and the rare gift of 
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seeing both sides of a question and of instilling into 
others those principles of compromise which were 
so fully introduced by him in his own conduct of 
affairs. It was thus, in a measure, appropriate that 
his end should come at a moment when he was 
carrying out the most beneficent of his work as a 
man of business—the settlement of disputes— 
although the startling suddenness of his death 
intensifies the sadness of the bereavement of his 
widow, relatives, and friends. 

Mr. Dunn was born on March 6, 1838, and when 
fourteen years of age, after having been trained in 
a private school and technical classes at Chatham, 
he entered upon his apprenticeship ‘at the Chatham 
Dockyard. From this time onwards, covering 
a period of almost exactly sixty years, he has 
taken a part of ge rt responsibility in the 
development of the armoured warship, his career 
covering the whole period of the evolution of this 
type of vessel. As he had a most retentive memory, 
he was able to recall the succcessive steps in the 
long process of ‘‘ trial and error ” which has enabled 
the armoured ship to be made what it is to-day. 
This faculty of being able 
tu recall the deductions 
from error, andthe results 
of examining and reject- 
ing suggestions, was an 
influencing factor when 
Mr. Dunn was designing 
ships in later years. But 
his judgment, which was 
never hasty, welcomed all 
suggestions of his staff, 
especially when there was 
a possibility that contem- 
poraneous improvements 
in metallurgy and manu- 
factures might have in- 
fluenced the conditions 
conducive to success or 
failure obtaining now as 
compared with those pre- 
vailing in the past. These 
two points, knowledge 
of the work of the past, 
and the ready recognition 
of possibilities of sug- 
gested developments, 
were strong elements in 
Mr. Dunn’s successful 
work, 

He garnered from his 
training a great wealth 
of experience. His pro- 
motion was steady. His 
apprenticeship extended 
trom 1852 to 1859. After- 
wards he was a year in 
the drawing - office at 
Chatham, and was then, 
in 1860, promoted to a 
draughtsmanship in the 
Constructive Department 
of the Admiralty, con- 
tinuing in this position 
until 1867, when he went 
to the Clyde as an over- 
seer of one of the earliest 
of the ironclads built by 
contract. His work at 
the Admiralty had been 
associated with the design of the Warrior and of 
the Audacious, of which latter he was overseer 
during the course of her construction at Napier’s 
yard in Glasgow. In 1869 he became chief draughts- 
man at the Admiralty ; in 1874, assistant con- 
structor; in 1879, constructor; in 1880, a mem- 
ber of the Royal Corps of Naval Constructors ; 
and in 1894, Senior Constructor and Assistant 
Director of Naval Construction. From 1879 on- 
wards great developments vere made, and the 
volume of work increased enormously; and through- 
out these strenuous times Sir William White, the 
Director of Naval Construction and Assistant Con- 
troller, had no more capable coadjutor than the 
subject of this memoir. Mr. Dunn continued to 
visit the general private shipbuilding yards where 
work was being carried out, and there can be no 
doubt that his experience and precision in judg- 
ment were factors in the increased rapidity of eon- 
struction. 

His services, too, were requisitioned and freely 
given in connection with many Government in- 
quiries. In 1875, when there was recognition of 


the importance of securing the services in war of 
many of our fast merchant ships to act as cruisers 
or in other capacity, Mr. Dunn was requested by 
the Admiralty to survey many merchant ships, witha 
view to their selection for such duty. The result was 
the organisation of a fleet of subsidised merchant 
cruisers, for which guns were provided in reserve, so 
that they might be at once available in the event of 
war. The loss of H.M.S. Doterel in 1881 resulted 
in the appointment of an Explosives Committee to 
investigate the cause, and Mr. Dunn represented the 
Admiralty on that Committee. In 1884 his services 
were requisitioned by the War Office to supervise 
the preparation of the vessels to proceed to the relief 
of Gordon at Khartoum. He acted as the naval 
construction adviser to the War Office throughout 
the whole period, and three successive Secretaries 
of State for War especially thanked him for his 
services. In 1885, when the first Load-Line Com- 
mittee was appointed, Mr. Dunn was again the 
Admiralty representative, and when, thirteen years 
later, a further committee was appointed by the 
Board of Trade to revise the load-lines, Mr. Dunn, 





Tue Late Mr, James Dunn, 


although he had retired from the Government 
service, was again asked to serve on the Committee. 
The construction of the Naval Defence Act fleet 
brought into the list of contractors for the Ad- 
miralty some firms which had not previously done 
important Admiralty work, and had not full expe- 
rience of what was Admiralty practice in the fitting 
of new ships. One result was that many claims 
were raised for the consideration of a Court of Arbi- 
tration. Mr. Dunn was deputed to assist the 
Attorney-General in connection with the Govern- 
ment case because of the complexity of the technical 
questions involved, and at the close of the arbitra- 
tion an official minute of commendation was passed, 
supported by a handsome gratuity from the Lords 
Commissioners of the Admiralty. Mr. Dunn’s ser- 
vices at the Admiralty, notably the work he did 
when acting as Director of Naval Construction in the 
absence, through ill-health, of Sir William White, 
| led to the passing of a general minute on the occa- 
| sion of his retirement, and in this public acknowledg- 
| ment was made of the ‘zeal a ability displayed 
| by him in the conduct of his important duties.” 


| Mr. Dunn retired from the Admiralty in 1897 to 
join the Board of the Vickers Company, who had 

urchased works at Barrow-in-Furness, and had 

gun not only the construction of guns and armour, 
but of ships, propelling machinery, and ordnance 
machinery of all types. The work done by the 
company is well known. They have produced 
within the few years since they entered upon 
shipbuilding an immense war fleet, representa- 
tive of every type. Many ships have been built 
for foreign Governments, and all of these, as well 
as some of the British ships, have been designed 
as well as built by the company. Mr. Dunn orga- 
nised the department and staff of designers, and 
there can be no doubt of the influence which has 
been exerted in the recent rapid advance in power 
of the modern warship. Mr. Dunn was closely 
identified with the works at Barrow, although he 


| was never a resident there, and he represented the 


Vickers family in many of the benevolent under- 
takings with which the firm have been identified in 
the town. He took a particular interest in the 


| building up of Vickerstown, in the Isle of Walney, 


in order to house the 
workmen under ideal con- 
ditions, so far as these 
are attainable. He was 
indeed identified with 
every social movement at 
Barrow, and was a justice 
of the peace of thecounty. 

Mr. Dunn retired from 
the directorate a few 
months ago, desiring 
greater leisure, but he 
still continued his inte- 
rest in naval architecture. 
He held a high position 
in the Engineering Em- 
ployers’ Federation, and, 
as we have already said, 
his great tact and discri- 
mination enabled him to 
render very valuable ser- 
vices in settling differ- 
ences between the em- 
ployers and the work- 
men. Indeed, the work- 
men themselves realise 
that from this point of 
view they have lost a 
good friend— a fact to 
which expression has 
already been given by 
the representatives of the 
men on various federa- 
tion committees. Mr. 
Dunn was also a most 
useful member of the In- 
stitution of Naval Archi- 
tects. He was amongst 
the first associates, being 
too young to become a 
member, but in 1861 he 
was elected to member- 
ship. In 1884 he became 
a ember of Council, 
and in 1896 a Vice- 
President. Although he 
was a regular attendant 
at the meetings, he took 
little public part in the 
roceedings. In 1882 he read a paper on ‘‘ Modern 

erchant Steamers,” and in the following year one 
on ‘* Bulkheads.” He represented the Institution 
at the Congress of the French Civil Engineers in 
1900. He had also been a member of the committees 
of several exhibitions associated with naval archi- 
tecture, and for many years had served as represen-, 
| tative of the Institution on Lloyd’s Technical Com- 
mittee. He was a member of the Institution of 
|Mechanical Engineers, and at the meeting at 
| Barrow in 1901 he read a paper on ‘The Arrange- 
‘ment and Equipment of Shipbuilding Works.” 
'This paper was of a comprehensive character, and 
in it there was given much of the results of Mr. 
Dunn’s observation and experience on a subject 
which very greatly affects industrial economy. In 
1898 Mr. Dunn was admitted to the freedom of 
| the Worshipful Company of Shipwrights. 

Mr. Dunun’s high rectitude and his charming 
personal qualities, no less than his great profes- 
sional abilities and experience, won him many 
friends at home 4 abroad, and all extend 
their sympathy to his widow — formerly Mrs, 
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Reeves—whom he married seven years ago, but 
who had been a life-long friend. Much sympathy | 
is also entertained for Mr. Dunn’s sister. 
feeling was evinced by a representative company 
which attended the funeral on Monday. Amongst 
those present were Engineer- Vice-Admiral Sir John 
Durston, Fleet Paymaster E. M. Roe, Sir James | 
Williamson, Colonel Joynt, Professor Biles, Major | 
P. J. Carter, and Mr. Andrew Parkinson (represent- | 
ing Sir W. G. Armstrong, Whitworth and Co., 
Limited), Mr. H. R. Champness (Assistant Director 
of Naval Construction), Mr. J. McKie Bryce (Engi- 
neers’ Employment Federation), Mr. R. W. Dana 
(secretary of the Institution of Naval Architects), 
Mr. J. M. Dewrance (the Engineering Federation), 
Mr. S. W. Gladwell (secretary, Iron Trades 
Employers’ Insurance Association), Mr. Albert 
Vickers (chairman of Messrs. Vickers, Limited), 
Colonel T. E. Vickers, Mr. Frank Barker (director 
of Messrs. Vickers), Mr. E. G. Farrell, I.S.O. 
(late Chief Inspector of Shipping, Admiralty), Mr. 
H.. A. Campbell (Naval Con- 
struction Works, Ferrol), Mr. 
John Barr (representing the 
Directors of Vickers Works at 
Barrow-in-Furness), Mr. Theo- 
bald F. Butler (formerly Mayor 
of Barrow), Mr. T. G. Owens 
(London office of Messrs. Vickers), 
Mr. E. C, Champness (represent- 
ing Lloyd’s Register of Shipping), 
Colonel G. A. Crawford (repre- 
senting the Art Club, Black- 
heath), Captain T. Sinfield 
(Army Service Corps), Captain 
Andrew Cunningham, and Mr. 
T. H. Narbeth.. Wreaths were 
sent from the officers of the 
Japanese Navy in London, the 
Engineering Employers’ Federa- 
tion, the directors, officials, and 
staff of the Iron Trades Em- 
ployers’ Insurance Association, 
the Institution of Naval Archi- 
tects, the directors of Messrs. 
Vickers, Limited, the officials 
and local overseers of the Naval 
Construction Works, Barrow-in- 
Furness, Sir Philip Watts and 
the members of the Royal Corps 
of Naval Constructors, Sir Ben- 
jamin C. Browne, and Sir Trevor 
and Lady Dawson. 





THE LATE MR. HENRY 
LEA. 

WE regret to have to record 
the death, which occurred on 
Saturday, the 20th inst., at his 
residence, 18, Portland - road, 
Edgbaston, of Mr. Henry Lea, 
the head of the firm of consult- 
ing engineers, Henry Lea and 
Son, of 38, Bennett’s Hill, Bir- 
mingham. Mr. Henry Lea was 
born in Birmingham in January, 
1839. He was the eldest son of 
Mr. Nathaniel Lea, the founder 
of the firm of Birmingham stock 
and share brokers, N. Lea and 
Son, and was educated at King 
Kdward’s School. Mr. Henry 
Lea was a born engineer; he showed evidence 
of this at a very early age, and was apprenticed 
when quite a youth to Mr. J. E. Hodgkin, who 
owned a small factory in Berkeley-street, Birming- | 
ham, which, later on, was acquired by Messrs. | 
May and Mountain. During his apprenticeship he | 
studied the theoretical side of engineering in his | 
home. On leaving Messrs. May and Mountain he 
entered the works of Mr. Walter Williams, Albion, | 
where he was able to increase the scope of his 
activity, and acquired a knowledge of rolling-mill 
practice and bridge construction. 

Mr. Henry Lea was elected a member of the 
Institution of Mechanical Engineers in 1860, at the 
age of twenty-one. Two years later, in 1862, he 
started business on his own account as a consult- 


built up @ very large connection. For a time 
his work covered mostly the various branches 
of mechanical engineering practice ; later on 
he undertook other specialities also, and from 


This | b 





| versity, and so forth. 


| 1898-99, and was again elected a Member of 


‘ : | Standards Committee, and was a member of the| 
ing engineer, in his native town, and gradually | 
|Gauges, and on the Sub-Committees on Small | 


1882 onward he added to his practice all classes | 


of electrical work. In 1891 he carried out the| Mr. Lea helped in the organisation of the very 
electrical lighting of the Birmingham Town Hall | successful meeting held in Birmingham in 1910, by 
y incandescent lamps, the current for which | the Institution of Mechanical Engineers jointly with 
was generated at the Winfield Works, Cam-/|the American Society of Mechanical Engineers, 
bridge-street, situated at a distance of about a|and he acted as one of the vice-chairmen of the 
quarter of a mile, the current transmission from | Reception Committee. He never contributed a 
the generating station to the Town Hall being by | paper to the proceedings of the Institution, but 
underground mains. It is interesting to note in| he frequently took part in the discussions, and an 
this connection, as showing Mr. Lea’s experience | excellent idea of the vast field of his knowledge is 
in electrical engineering, that he was associated | afforded by the great diversity of engineering sub- 
with Colonel Crompton and Mr.—now Lord Justice | jects with which he was able to deal. Mr. Lea was, 
—Fletcher Moulton in drafting the first Electrical | in fact, an ‘‘ all-round” engineer in the full meaning 
Lighting Order—the one for Chelsea. Mr. Lea | oftheterm. He was elected a member of the Institu- 
had been for many years the honorary consulting | tion of Civil Engineers in 1893, an associate member 
engineer to the Birmingham General Hospital, and | of the Institution of Electrical Engineers in 18864, 
when the new hospital was built he designed and | and a full member of the latter institution in 1893. 
put down the electric-motor installation for work-| Other institutions and all the local engineering 
ing the fans in connection with the ventilation | societies frequently referred to him for advice ; he 
scheme. He was responsible also for a large | was at different periods president of several of the 
number of other plants, among which may be latter. 
mentioned the high-pressure hydraulic installation! We have referred to Mr. Lea’s great mecha- 
nical skill, and this was dis- 
played in the construction 
of engineering models, which 
was one of his hobbies. Not- 
able amongst these was a 
model of a Midland Railway 
locomotive, which he made 
some years ago, and which was 
shown at several exhibitions. 
The engine was run by its own 
steam, produced by a coal fire, 
and was fitted with a live rail 
electric control which enabled 
the throttle, whistle, and in- 
jector to be operated from 
the signal-cabin of the model 
railway on which the engine 
ran. A distinguishing feature 
in Mr. Lea’s models—as also 
in his general engineering 
ractice—was the great care he 
towed on the perfection of 
points of detail. Kis own accu- 
racy of workmanship was quite 
exceptional, and he had a high 
appreciation of good workman- 
ship in others. At the time 
of his death Mr. Lea had half 
finished another model of a 
Midland locomotive, one of a 
recent type. 

Notwithstanding his numer- 
ous professional engagements, 
Mr. managed to devote a 
part of his time to a number 
of benevolent institutions; he 
was a member of committee 
of several of these, and his 
philanthropic work was charac- 
terised by the same thorough- 
ness which formed a feature 
of his every-day business life. 
Personally, Mr. Lea was most 
highly esteemed by a very 
wide circle of friends who ap- 
preciated both his straightfor- 
ward character and his great 
ability as an engineer. He was 
married in 1872 to the eldest 
daughter of the late Rev. Dr. 
Mackenzie ; his wife died some 
years ago, but he leaves behind 
for the Birmingham Corporation, Dalton-street ;| him two sons, of whom the elder, Mr. Frederick 
the electric lighting of the Staffordshire County; M. Lea, was his partner in his professional 
Asylums at Cheddleton, near Leek, and at Burnt-| work. 
wood, Lichfield ; the Birmingham Corporation 
Asylum at Hollymoor ; the electric plants at the 
Birmingham Technical School, and at the Meat | 
Market ; the electric lighting of Birmingham Uni- 


Tre cate Mr. Henry Lea. 





NOTES. 

Pairing Pusric Works. 
| Srxce the Philippine Islands came under the 
As above stated, Mr. Lea was elected a member | Government of the United States of America there 
of the Institution of Mechanical Engineers in 1860;| has been considerable activity in the different 
he served on the Council of that Institution in | departments of engineering. The Engineer Corps 
has recently averaged 110 engineers of all classes, 
with an average length of service of two years 
|and fifteen days. This low average is explained 
by the number of new appeintments which have 
been made during the t two or three years. 
On June 30, 1911, the total number of employees of 
the Bureau of Public Works was 1489—an increase 
Screws and Screw Heads, and on Keys and Key- | of 27 per cent. over the previous year. Of this num- 
ways. He took very great interest in these matters, | ber, 563 were Americans and 926 Filipinos—an in- 





Council in 1902, a position which he occupied 
down to the time of his death. He was one of the 
Institution’s representatives on the Engineering 


Sectional Committee on Screw Threads and Limit 


and his high mechanical skill gave great value to | crease of 107 Americans and 211 Filipino employees. 
his advice on points of detail, 


| A large part of the work of the Bureau consists in 
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the construction and maintenance of roads, bridges, 
and culverts. It is the uniform policy of the 
Bureau to maintain properly existing roads and 
structures in good condition before undertaking any 
new projects, and the provinces have recognised 
their liability for the maintenance of completed 
roads and structures by making it a first charge on 
their available funds. Three hundred and fifty-seven 
kilometres (222 miles) of first-class road were con- 
structed in 1910-11, an increase of 40 per cent. over 
the amount constructed during the previous year. 
Of the new road projects, the most important are 
those designed to run north and south from Manila 
to the extreme ends of the Island of Luzon. 
There has been a large amount of building opera- 
tions carried on by the Bureau of Public Works 
during the year, to supply the public buildings 
re juired for administration, justice, and education. 
The railways of the Philippines are not under 
the Bureau of Public Works, but are managed by 
their special companies, and during the year con- 
tinued activity in construction marked the railway 
programme. According to the report of the super- 
vising railway expert, there were in all 43 miles 
of grading completed, 65 miles of track laid, and 
61 miles of line opened during the year. Of this 
the greatest activity was noted in the extension of 
the Manila Railroad Company’s lines. The Philip- 
ine Railway Company added 27 miles of open line 
uring the year. At the end of the year there were 
in all 1100 miles of line authorised, 570 miles con- 
structed and in operation, 31 miles constructed and 
not in operation, and 515 miles to be constructed. 
The report contains many details of different parts 
of the railway system, into which it is not necessary 
to enter. It concludes by saying:—‘‘The results of 
operations of the several railroad lines show that 
the material prosperity of the islands in railway 
earnings last year continues, and the probabilities 
are that it will continue indefinitely.” Under the 
influence of American activity, and with the assist- 
ance of American money, the Philippine Islands are 
certain to play a very important part in the evolu- 
tion which is going on in the Pacific area. The 
development of education which has taken place 
in the islands during recent years has made avail- 
able a large amount of very efficient native labour, 
and in engineering and industrial establishments 
the greater part of the work is done by Filipinos. 


FounpeEr’s Day at THE YARROW CONVALESCENT 
Home. 


When a charitable institution celebrates its 
anniversary the toast of ‘‘The Founder” is usually 
drunk to his memory, and not to his health, 
because the institution was not founded until after 
his death. But Founder’s Day at the Yarrow 
Convalescent Home at Broadstairs last Saturday 
had the advantage of Mr. Yarrow’s presence, and it 
is to be hoped that he will be there to meet his 
friends at many succeeding annual celebrations, 
as he has done for the last fifteen years. Mr. 
Yarrow built and endowed the home at a time 
when he had the prospect of directing its opera- 
tions himself through a long series of years, and 
it is not only the creation of his benevolence, 
but also of his organising skill, doing equal credit 
to both. In the early stages Mr. Yarrow undertook 
all the work and responsibility himself, but 
when the Home had become well established he 
handed it over to the Institution of Civil Engineers, 
who consented to act with him. The trustees 
and the board of management are all members of 
the Institution, and it is Mr. Yarrow’s desire that 
the benefits shall be largely, though by no means 
exclusively, extended to the children of engineers. 
The Home was not designed for the working classes, 
for whom there were already many charities. It 
was intended to help persons of education and 
culture who were not sufficiently wealthy to meet the 
expenses of sickness among their children, particu- 
larly the cost of sending them to the seaside to recruit 
their strength after the actual illness had passed 
away. In accordance with this idea, the building 
and its surroundings were conceived on a very 
liberal basis. The house itself is beautiful, both 
inside and out, and is surrounded by a charming 
— with broad lawns and spacious playing 

elds. From the upper windows the sea is visible, 
while the air of Broadstairs is celebrated as health- 
giving. The entire place cost 42,000/., and has an 
endowment which brings in an annual income of 
38001. To this is added 1300I., raised by con- 
tributions of 5s. per child per week paid by the 


parents, so that the means are ample for the | 





fifty boys and the fifty girls which the estab- 
lishment accommodates. It is completely full 
in the summer, and nearly full in the winter. 
The period of stay is nominally three to four 
weeks, but this time is readily extended when 
necessary, the average stay last year being 
forty-two days, and the total number of patients 
839. Last Saturday the full number of 100 children 
were present, and were in the main a healthy, 
happy crowd, nicely dressed and exceedingly well- 
mannered. The occasion was honoured by the 
presence of the Presidents of the Institutions 
of Civil Engineers and of Mechanical Engi- 
neers, and by several Members of Council. In 
conclusion, we may add that the offices of the 
Home are at 6, Holborn Viaduct, E.C., and that 
all applications are treated confidentially. The 
requirements for admission are ‘‘high thinking 
and plain living” in the home from which the child 
comes, and, given these, admission is practically 
certain, although there may be some yt ws in the 
busy season of the year. It must be remembered, 
however, that the place is not an hospital, although 
it is under the supervision of surgical and medical 
officers. The treatment is in the main by fresh air 
and sunshine, and is meant to follow the successful 
results of medicine or surgery elsewhere. 


Tue Cost or a Superriuous Laneuace. 

The Belgian Government, according to the 
Moniteur Industriel, uses both the French and the 
Flemish languages for all official documents it 
issues. All the Parliamentary documents and 
official publications are published in the two lan- 
guages. In the Flemish districts—i.e., Flanders, 
the Antwerp and Limburg provinces, and North 
Brabant—several of the district boards use Flemish 
exclusively ; others use the two languages; still 
others use French alone. In the Walloon districts 
French is the only language. Speaking generally, 
however, French is the language exclusively used 
throughout Belgium. Flemish is, as a rule, con- 
sidered by the population as the common idiom, 
spoken only by the totally or partly illiterate mem- 
bers of Belgian society. The existence of the two 
languages means an increase in expenditure. The 
official publications in Flemish have no subscribers 
and also no readers; their issue is continued 
‘* owing to the platonic respect of a principle,” as 
stated by our contemporary. They are printed, 
and are then sent to the pulping-machine for 
utilising afresh the paper upon which they have 
been printed. The Flemish as now used is a kind 
of dialect dating back to the fifteenth century, 
which everybody has long ceased to try to under- 
stand. Dutch is considered the literary language 
of the Flemish race. The Dutch Government once 
asked the Belgian Ministry of Agriculture for the 
communication of a number of special documents ; 
the Flemish edition was sent to Holland, but the 
Dutch authorities returned these, asking for the 
French edition, which, they stated ‘‘ they were 
much better able to understand.” The Belgian 
Railway Ministry published some time ago 
two time-tables, one in French and the other in 
Flemish ; the first found a ready sale, the other 
went to the pulping-machine. Then one single 
time-table was printed in the two languages, but 
this was most badly received by the public, owing 
to its complexity and the difficulty encountered in 
using it. Thereupon a private concern printed a 
time-table in French only; this has now entirely 
superseded the Government time-table. In fact, 
the Ministry of Railways publish every year four 
editions of their time-table, in the two languages, 
the sole use of which is to enable a private concern 
to get out their own, which is the only one finding 
aready sale. The various government departments 
publish frequently specifications in the two lan- 
guages; these specifications contain a large number 
of technical terms which are now in current use in 
French, but have no equivalent in Flemish. New 
Flemish words are coined by the translators, and 
the coining of new words has to be carried on to 
such an extent that the Flemish readers are at a 
loss to understand the specifications. The Flemish 
specifications are nevertheless printed, and shortly 
after they are destroyed in bulk. It is interestin 
to add that the Antwerp Municipality hold the 
whole of their discussions in French ; in Antwerp 
French is also the language used at the Exchange 
and for all general business intercourse. But, never- 
theless, the publications issued by the Munici- 
pality dealing with the working of the port are 
exclusively issued in Flemish, making it incumbent 





upon the shipping agents themselves to prepare 
translations for their companies. 


Tue Roya. Instirure or Pustic HEALTH. 


The Congress of the Royal Institute of Public 
Health opened yesterday in Berlin, under the 
ag ae J of Earl Beauchamp. The Congress sits 
or four days, and has been favoured with the use 
for its meetings of the Prussian Upper House. A 
number of German and other foreign authorities 
are taking part in the proceedings. The Congress 
is divided into five sections, over one of which, 
devoted to Municipal Engineering, Architecture, 
and Town-Planning, Mr. P. C. Cowan, D.Sc., 
M. Inst. C.E., is presiding. Mr. Cowan, in his pre- 
sidential address, referred to the hygienic formula 
enunciated by Hippocrates over 2000 years ago 
—‘‘ pure air, pure water, and a pure soil ”—as still 
embodying the ideal principles for sanitarians. 
Later knowledge had not widened these require- 
ments, but had shown how they might be fulfilled. 
Placing scavenging first among the duties of town 
authorities, Mr. Cowan drew attention to various 
advantages of thoroughness and promptness in this 
particular branch of the public service. He also 
deprecated the practice of the dry sweeping of 
streets as often worse than useless. With regard 
to water supply it was pointed out that in America 
large quantities of water of questionable quality 
were supplied in town, whereas in the British 
Islands less was used, but it was of a better stan- 
dard. It was obviously safer to use a smaller 
quantity of really good water than a large supply 
which was none too pure. In Great Britain and 
Ireland catchment areas of 10 to 70 square miles 
had been secured by twelve cities. The advantages 
of purity in supply were illustrated by the fact 
that in Berlin, Copenhagen, Edinburgh, Hamburg, 
London, Paris, and Rotterdam the typhoid death- 
rate in recent years had been below 10 per 100,000. 
With regard to the treatment of water, mechanical 
filters were being more extensively employed, 
though the sand gravitation filter was still the 
most c..umon. The latter filters should be used 
in rotation with the beds in series, whereby the 
disturbance due to cleaning was considerably post- 
poned, and filters could be allowed to ripen after 
cleaning with less inconvenience. Sterilisation by 
ultra-violet rays appeared to be successful in the 
case of clear waters. In the case of a turbid supply 
such treatment might be applied after filtration. 
Tt was essential that water supply should be under 
constant expert supervision. With regard to 
drainage, Mr. Cowan considered that the inter- 
cepting trap commonly placed on house drains 
before they joined the sewers could only safely be 
dispensed with when the standarde of plumbing 
and house drainage, &c., have reached a much more 
advanced state than is yet general in the country. 
With regard to sewage disposal, Berlin had sewage 
farms aggregating 70 square miles in extent. The 
profit on the working of the farms was said to be 
lls. per million gallons; but including capital 
charges, the net cost was about 61. per million 
gallons. After dealing with the subjects of gas 
supply and motor transport, the housing of the 
working classes was touched upon, and reference 
was made to the recent movement concerned with 
this in Great Britain. 








CanaDIAN CanaLs.—The volume of freight moved 
through Canadian canals in 1911 was 38,030,353 tons. 
This was a decrease of 4,960,255 tons as compared with 
1910. The decrease was more than accounted for by the 
decline in traffic at Sault Ste. Marie, especially in 
American iron ore. The freight traffic of 1911 was «is- 
tributed among the canals of the Dominion as follows :— 
Sault Ste. Marie, 30,951,709 tons; Welland, 2,537,029 
tons; St. Lawrence, 3,105,708 tons; Chambly, 599,829 
tons; St. Peter’s, 75,298 tons; Murray, 163,457 tons; 
Ottawa, 320,071 tons; Rideau, 172,227 tons; Trent, 
57,290 pate and St. Rann pot — tons. — 
cipal changes, as com wit , were :—Sault Ste. 
ae 5,443,978 tons decrease; Welland, 211,339 tons 
increase ; and St. Lawrence, 344,956 tons increase. The 
two increases appear to point to a growth of Canadian 


business, _ rly so called. The progress of Canadian 
canal traffic during the ten years ending with 1911, in- 
clusive, was as follows :— 
Year. Tons. Year. Tons. 
1902 7,518,197 1907 20,543,639 
1908 9,203,817 1908 17,502,820 
1904. 8,256,236 1909 $3,720,748 
1905. .. 9,371,744 1910... ‘ 42,990,608 
1906 . 10,523,185 1911 .. 38,030,353 


The expansion of traffic in the decade was, accordingly, 
406 per cent. 
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WEST RIDING RIVERS AND TRADE 
EFFLUENTS.—No. VII. 


Stayparps: Views oF River AUTHORITIES 
AND THEIR EXPERTS. 

On the subject of standards the report of the 
Royal Commission gives evidence from the West 
Riding Rivers Board, the Mersey and Irwell Joint 
Committee, the Ribble Joint Committee, the 
Lanarkshire County Council, and the Glamorgan 
County Council. The views of the West Riding 
Rivers Board representatives have already been 
dealt with. 

The Mersey and Irwell Joint Committee.—Repre- 
senting this Committee, Mr. Hugh Stowell, 
A.M.I.C.E., chief inspector, says :—‘‘ There will 
be great diflficulty in fixing practicable and accept- 
able standards for manufacturing effluents. The 
conditions, both as regards quality and quantity, 
are so constantly varying (not only in different 
trades, but also in different works of the same 
trade), and the ability to construct efficient plants 
is so complicated by considerations of space avail- 
able, that if a standard for a trade could be fixed, 
the exceptions would be so numerous as to resolve 
the matter into the question of what means of puri- 
fication are ‘ reasonable and practicable.’ This test 
has resulted in a large measure of purification. 

‘* A fixed standard would have to be a moderate 
one, and a manufacturer would feel that, having 
complied with it, he had done all that was required. 
Better results had in many cases been already 
arrived at than could have been expected under a 
standard. Fixed standards would increase and 
encourage dilution of the effluent, which might be 
prevented on present lines, but it is difficult to see 
how it could be provided against with standards.” 

Without some actual trial of standards, it is not 
easy to determine what the results would be if, 
when they were employed, the dilution of effluent 
were attempted. With provisional standards, 
alterations at the fixed period could be settled by the 
central authority with due relation to the progress 
of science and what was found to be practicable. 

Mr. Scudder, the chemical adviser of the Mersey 
and Irwell Joint Committee, did not express any 
objection to standards. With regard to suspended 
solid matters, three parts per 100,000 was the 
maximum permitted in his district, excess being 
reported. With regard to putrefaction, a mental 
standard was adopted. The question was put to 
Mr. Scudder (28,595)—‘‘ You have mental stan- 
dards, which you adjust from time to time?” 
**Yes, sir.” ‘And you do not think that it 
would be unfair to a manufacturer to feel that he 
never reaches finality?” ‘‘ Well, it is a limit of im- 
purity that we set, not a standard.” Here, it 
may be remarked for the benefit of those who 
may think that they see a distinction between a 
standard of purity and a limit of impurity, that 
every one of the ten standards recommended by 
the able commissioners of 1872 was a ‘‘limit of 
impurity.” Mr. Scudder told the Commission 
that his standard for discoloration was that a 
piece of wood suspended in the effluent should not 
be discoloured. He contended that there was no 
hardship on the manufacturers in asking them to 
come up to that standard. Therefore it is clear 
that, ‘‘in the great industrial centre adjoining the 
Mersey and Irwell,” standards of a kind do exist. 
They may be irregularly applied and fixed in the 
mind, and not enunciated by by-laws. In what 
respect, it may be asked, would-the introduction 
of regularity in the form and application be a 
drawback ? 

The Ribble Watershed Joint Committee.—Mr. 
Edward Halliwell, F.I.C., Chief Inspector of this 
committee, in his statement, went more fully into 
this question than any other official or expert. 
He said he would like very much to see standards 
tried (and it will be admitted that in view of 
the complications which would be involved, trial 
and experiment would form the best guide to what 
is possible in practice). He thought a standard 
for suspended matter could be fixed straightway 
to the great advantage of manufacturers and ad- 
ministration. Dissolved impurities would be much 
more difficult to deal with ; they take many forms 
in breweries, tanneries, paper works, dye and print 
works, bleach works, and especially where dungs are 
used. Other liquids are also largely c with 
dissolved organic matter, putrescible and putrescent; 
such other impurities as soluble dyes and metallic 
poisons will increase the difficulty of standards. 

A clear advantage in the adoption of a standard 





would be that the ‘‘means available” condition 


would disappear, the standard implying the em- 


eovacns of the n means. If a trader 
ound compliance with a standard prohibitive in 
cost on account of special conditions of his trade or 
other circumstances, appeal ‘to the Rivers Boards 
or the — central authority could be per- 
mitted to effect a fair adjustment of his standard. In 
considering the practicability of a standard the 
possibility of having recourse to the sewers for the 
disposal of the most refractory and possibly the 
most polluting effluent, probably only a small por- 
tion of the whole volume, should be kept in mind. 

Mr. Halliwell’s experience was not sufficient to 
justify any opinion on the standard suggested by 
the Commission (in their Fifth Report, Appendix 7) 
and based on the rate of absorption of oxygen. He 
was, however, making tests on the lines of that 
standard, and would be glad, if the Commission 
saw fit, to give the results of such tests, and his 
opinion thereon, after the lapse of a few months. 
So far as these tests had been made, there was a 
strong probability that some trade effluents which 
did not absorb oxygen when alone, did so when 
mixed with a satisfactory sewage effluent. 

‘*There are degrees of pollution by trade liquids 
which it is highly probable that a Rivers Board or 
central authority would not consider objectionable, 
but which might be a source of injury to certain 
persons or industries where they require their 
water supply to be free from all sorts of pollution, 
pastlouioes of slight colours. Such riparian rights 
should still be respected and damages recoverable.” 

This suggestion springs from the right point of 
view. In such a matter it is necessary to be guided 
by experiment, aided by laboratory research, which 
is good indeed, but an auxiliary only. The ex- 
periment, it seems to us, must be made with stan- 
dards in actual use; as, indeed, Mr. Halliwell 
suggests. 

The Lanarkshire County Council.—Mr. Thomas 
Munro, solicitor and County Clerk of Lanarkshire, 
said that in dealing with by-laws the question of 
standards would have to be considered. Each local 
authority could not be permitted to lay down laws 
for itself ; they might be oppressive. The ques- 
tion of the standards desirable should certainly be 
decided by the central authority, while the adminis- 
tration should lie with the local authority. Other- 
wise traders might innocently lay down works with- 
out knowing what extent of purification would be 
exacted. He thought a standard should be fixed 
appropriate to each particular district and each 
particular work; but it was very desirable that 
uniform standards should be provided to prevent 
handicapping an industry by different standards, 
and they should be adjustable at intervals. 

Mr. John T. Wilson, medical officer of health, 
County of Lanark, thought that a standard should 
be fixed for suspended solids, which he considered 
noxious. The County of Lanark was the first 
and only county that had succeeded in a case 
against offenders for polluting by coal-dross wash- 
ing. In that district they had standards of solids 
suspended and of discoloration; he did not know 
of any others being required as far as his par- 
ticular district was concerned. The standards 
should be uniform for the whole river, with this 
important provision, that there should be one 
standard for a mineral suspended matter and another 
for a vegetable suspended matter. That did not 
refer tosewage. Evidently the insight and breadth 
of view which are begotten by years of experience 
under a vigilant and resolute rivers authority are 
wanting in Mr. Wilson’s district. 

Glamorgan County Council._—Mr. W. Williams, 
medical officer of health, gave evidence on behalf 
of the Glamorgan County Council. The only 
standards that he referred to were in respect 
of coal dust, and the waste pickle from the tin- 
plate industry which had injured the trout in the 
stream by reason of the sulphur of lime and 
iron. Sometimes the pickle was swilled down in 
a large volume or flush and killed the fish. The 
witness thought that if the water of a river where 
the works are situated was made use of lower down 
for watering horses and cattle, something ought to 
be done. The county was chiefly a coal-mining 
district. Sufficient standards could be provided. 
From the answer to question 28,186, it appears that 
the local authorities and the industries are all pol- 
luters. ‘*The local authorities,” Colonel Lewis 
deposed, ‘‘ are always threatening prosecution, and 
we stop them by threatening prosecution ;” and so 
obstruction stops the way, each waiting for the 





rest to move, as of old, in the Rivers Board district. 
These are views of the representatives of the river 
authorities and County Councils, who, of course, 
can put in force the powers of the Act of 1876, the 
Rivers Pollution Prevention Act. In our next 
article we shall deal with the evidence of the manu- 
facturers themselves and their experts, the latter of 
whom have devoted to the subject a great deal 
of study and experiment from the practical point 
of view. 








THE TELEPHONE TRANSFER. 

Wuewn the Railway and Canal Commission Court 
resumed its inquiry into the claim brought by the 
National Telephone Company against the Postmaster- 
General, Mr. J. F. C. Snell, examined by the Solicitor- 
General, continued, on behalf of the Pust Office, the 
evidence which we reported in our issue of laot week. 

Over the whole plant the amount allowed by the 
Postmaster-General for material and labour did not 
differ greatly, he said, from the company’s claim. 
Speaking roughly, the figures were 10,000,000. on the 
one side against 11,000,000/. on the other. The great dif- 
ference arose when the “‘ on-charges” were considered. 
The method of arriving at the plant cost—i.e., labour 
and materials—differed largely in the two cases. 

Resuming his consideration of the first instance 
chosen to fiiustrate the general scheme cf the Post 
Office valuation—cast-iron pipes—Mr. Snell proceeded 
to explain the freight charges. The company’s freight 
rate was based on a certain proportion of small lots, 
but the Post Office rates were all for 4-ton lots, since 
they assumed a consecutive, as opposed to a piece- 
meal, construction. If, instead of taking rates from 
the source of supply to the nearest centre of distribu- 
tion, they were taken in detail to the actual places 
where the pipes were laid, it made an increase in the 
average rate from 7s. 2d. per ton to 7s. 6d. per ton. 

Sir Alfred Cripps said he agreed that, qua figures, 
the station-to-station rates for 4-ton lots were cor- 
rectly ascertained by the Post Office. How such rates 
should be applied, if at all, was another question. The 
Solicitor-General said the assumption was that the 
contractor would discharge all his stuff in 4-ton lots, 
but no allowance had mn made for his getting 
exceptional rates. Mr. Gathorne Hardy pointed out 
that 4-ton lots were probably not class rates, and 
were what were called ‘‘ exceptional” rates, though 
they might not be so very exceptional in reality. 

Continuing his evidence, Mr. Snell said the con- 
tractor’s profit of 10 per cent. had been taken on 
materials and freight—it was a fair and reasonable 
percentage. Unloading, carting, trenching, and rein- 
statement figures were all taken from work actuall 
done by the Post Office in 1911. He had taken all 
the contracts which were available. The figures in 
his experience afforded a fair guide. The amount 
allowed was 250/. per mile. He had allowed 2 per cent. 
over the whole for extras on small mattere—e.g., pilot- 
holes, tunnelling, and repairs. This was ave 
from contracts for the last ten years. Another 
1 per cent. had been allowed for some items in 
the poe inventory which were too small to be 
valued separately. hese came to 5250/. The Post 
Office allowance for conduits was 1,372,469/., and 
5 per cent. for engineering, a total of 1,441,093/. 
This compared with the company’s claim of 2,840,755/. 

The 5 per cent. for engineering and supervision 
was a usual figure, and was what his firm (Messrs. 
Preece, Cardew and Snell) had had for the electrical 
work they had done for the Admiralty, which had 
entailed resident engineers in Hong Kong, Malta, and 
many other out-of- a places. It was an amount 
which should cover everything. He thought the con- 
tractors’ conclusive price, with 5 per cent. added, was 
the proper and ordinary way in which to deal with 
tramway valuations. It gave a fair and adequate 
reinstatement cost. 

Mr. Justice A. T. Lawrence remarked that he did 
not see where any allowance had been made for the 
contractor’s buying staff, and the Solicitor-General 
explained that that was included in what was called 
10 per cent. contractors’ profit. The witness ex- 
plained that this 10 per cent., which had been added 
to material and freight costs, really included more 
than profit. It would cover, for instance, goods lost 
or gone astray on the railway, and also part of the 
contractors’ establishment charges. 

Mr. Snell then put in a comparative table of the 
Post Office and the company’s figures for conduits per 
mile, showing that while on material and labour the 
company’s figure was only 38 per cent. above the Post 
Office figure, the difference on the total was nearly 
100 per cent., including the ‘‘ on charges.” 

In answer to Mr. in Lawrence, the witness 
said that his figures were on the assumption that the 
Post Office bought the pipes (the point being dealt 
with at the moment was cast-iron pipes) and supplied 
them to a contractor who laid them. If the con- 
tractor had to buy them himself, the only additional ° 
cost to which he would be put would be the expense of 
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negotiating the contract in the. first instance. In 
spite of the fact that the 10 per cent. referred to above 
might be diminished by risks the contractor ran, he 
still thought it would yield him a substantial profit. 

Further examined by Mr. Buckmaster, K.C., Mr. 
Snell said that maintenance of plant till it became 
revenue-earning should not be charged to capital, but 
maintenance. for that reason he had allowed nothing 
for it. Interest during construction was included to 
some extent in his figures so far as working capital 
went: with regard to capital outstanding it was 
a revenue charge, as was the cost of raising capital, 
and should be paid for out of future profits. In 
neither case was the Post Office liable to pay anything. 
The witness then dealt with the Post Office allow- 
ance for underground cables. The unit dealt with 
was one mile of 600 pair dry-core lead-covered cable, 
which included an agreed number of twenty straight 
joints. The rate per mile was 966/., and the total 
allowance 1,962,657/. The corresponding figures put 
forward by the company were 1610/. per mile, and 
total 3,276,000/. The _" put forward by the witness 
had been prepared by Mr. James Callender, who would 
be called to prove it, according to a National Tele- 
phone Company’s specification and to the market prices 
of material about December 31, 1911. 

Sir Alfred Cripps, K.C., said there was little dif- 
ference between the figures for material, and it was 

robably accounted for by the fact that the company 
had averaged the price over a large number of years. 
The pose figure per mile was 10871. for the company, 
and 917/. for the Post Office. 

Mr. Snell then dealt with wastage in jointing the 
cable, &c.; 2 ft. on each cable was ample for a joint. 
The difference between the two parties here was sub- 
stantial. Freight included return freight for the 
drums and packing, which he had taken as a 
collected and delivered rate. Mr. Justice Lawrence 
pointed out that a ‘‘c and d” rate had limits, and 
the witness replied that he had assumed all his 
cables were laid within these limits. As a matter of 
fact, underground cables, with which he was dealing, 
were mostly laid in urban areas to which such a rate 
would apply. Labour had been taken at 6.2d. per hour 
per man, which was higher than the company’s figure. 
Supervision, travelling, lodging and petty materials 
were taken as 40 per cent. on the labour costs. This 
figure was obtained from the Post Office experience, 
and was made up as follows :—Rent, rates, taxes, and 
gas, 5 per cent. ; contractor’s supervision, 13 per cent. ; 
temporary storage, 1 per cent.; these figures were 
estimates. Travelling and lodging in the Post Office 
books came to 20 per cent, but he had taken only 
10 per cent , because the high Post Office figure was 
due to the fact that the Post Office had been concerned 
mostly with rural districts. Tools he had allowed at 
34 per cent., a figure which was fairly comparable with 
that of the company; insurance, 14 per cent. was 
allowed, and stamps and stationery, 4 per cent. These 
together came to 38 per cent., and he had taken 40 per 
cent. as a round figure. On the tota) thus obtained 
10 per cent. was added, as before, for the contractor's 
profit, but it was not allowed in this case on the 
material, because the assumption was that the man 
who supplied the cables would also lay them, and 
would not charge a double profit. 

Mr. Justice Lawrence said he did not follow that ; 
surely a contractor must get a profit on supplying 
material as well as on placing it in situ. 

Mr. Snell said his method showed the way in which 


contractors actually made up their tenders, and the |i 


British Insulated and Helsby Cable Company had sub- 
mitted a tender for the whole work which confirmed 
his estimate. 

The next item dealt with was poles and standards. 
The Post Office allowed a total cf 1,662,981/., or 3.8890. 

r pole, while the company claimed 2,614,444/., or 
.115/. per pole. As before, the great difference was 
in the charges for administration, engineering and 
such items, and on the freight the difference in prin- 
ciple referred to above between piecemeal and con- 
secutive construction. The cost of obtaining way- 
leaves, which was part of the pole cost, was a matter 
with which the witness was not familiar, and it was 
left over for Sir John Gavey, lately the chief engineer 
to the Post Office, who will be called subsequently. 

Mr. Snell then dealt with bare wire. The main 
division of the valuation was into route wire and dis- 
tribution wire, the latter being the wire connecting 
the actual premises with the main wire. The example 
taken, of which the witness gave his valuation in 
detail, was 1 mile of 40-lb. bronze wire laid or put u 
**over house.” He added 44 per cent. to the actua 
length between pole and pole ; 2 per cent. for wastage, 
1 per cent. for sag, and 14 per cent. for extra wire at 
the poles. These were matters of judgment on which 
he had been guided by the Post Office officials. The 
price he allowed was 86.91/. per ton, free on rail, and 
was obtained from Messrs. Smith and Co., of Man- 
chester. The price had been adjusted to make it 


correct for December, 1911. 
The eye Bro y replying to a question put by 
that if the price were averaged over 


the Court, sai 





the two years which the Post Office allowed for the 
construction of the system, it made very little 
difference. 

Continuing his evidence, the witness dealt with 
freight on this particular item. He had taken a 
**eandd” rate, as before. This matter he had dis- 
cussed with the Post Office Controller of Stores, who 
had supplied some of the figures. He had assumed a 
fair average freight by taking the freight from the 
source of supply to the centre or chief town of the 
particular district in which the material was actually 
used. And he had taken it in 4-ton lots as a rule. 
The labour costs were based on Post Office figures 
actually paid, averaged from three particular districts. 
Putting up wires ‘‘over house” took more time than 
ordinary work, and he, therefore, as a matter of judg- 
ment, added from 10 to 20 per cent. to the ordinary 
time to cover this. Travelling, stores, &c., taken 
before as 40 per cent. on labour, had been increased 
to 50-per cent. on this item. The total claim 
by the company for bare wire was 3,348,651/., or 
12.971. per mile, while the Post Office valuation 
was 2,139,702/., or 8.3/. per mile. Mr. Snell then 
dealt with aerial cable in the same way. He had 
obtained the price from Messrs. Callender. There 
was a very large divergence on this item, the com- 
pany’s claim being 1,017,055/., while the Post Office 
valuation was only 497,987/. A difference in freight 
charges ected oY for a good deal of this, and the two 
parties were endeavouring to come to some arrange- 
ment about it. 

The witness was then taken to the next big head of 
the claim, which is Exchange Equipments. The com- 
parative figures were, for 1513 exchanges, Post Office 
valuation, 1,543,013/., and company’s claim 2,642,344/. 
The prices for material, freight, and labour were 
reasonably comparable. The witness pointed out 
that the company had had a good deal of this work 
done by contractors, and it was therefore easier to 
check their prices than in cases where they had done 
it all themselves, After taking out the material price 
in detail from prices paid by the Post Office or from 
manufacturers’ catalogues, he had allowed 10 per cent. 
on the cost of material for the contractor's cost of 
assembling and testing at his works, 5 per cent. for 
cartage and freight, 30 per cent. on the material cost 
for labour, and 10 per cent. on the freight and labour 
for contractor’s profit. This profit was not allowed 
on the material, since in this instance it would be 
included in the price. Insurance was taken as 2} per 
cent. on the labour cost, and for engineering 5 per 
cent. was added to the total. 

The witness explained that exchanges had not been 
valued in the same way as the rest of the plant owing 
to the impossibility of getting any typical unit which 
could be priced by itself and widely applied. The 
exchanges had therefore been divided into three or four 
large classes according to type, the material valued in 
detail, and the percentages given above applied. In 
his judgment these percentages were fair, and 
quotations he had obtained from reputable firms for 
the complete installation of exchanges confirmed his 
view. 

The Automatic Telephone Manufacturing Company 
was one of the firms, and he would produce their 
tender if necessary. Mr. Snell then dealt in detail 
with the comparative figures for the Paddington Ex- 
change. 

Coming to the last subdivision of the plant claim 
(the only claim with. which the Court was now deal- 
ing), the witness gave the comparative valuations of 
subscribers’ apparatus as: Post Office, 2,369,730/., and 


company’s3,759,3931. He had started by obtaining from | bee 


Post Office records and from catalogues a price for 
material, freight handling, and cartage of 1,828,905v. 
To this he added the following percentages, main] 
as a matter of judgment :—Labour, 16 per cent. ; travel- 
ling and supervision, 4 per cent., both on material and 
freight ; tools, 24 per cent. on labour and travelling 
and supervision ; profit, 10 per cent. on freight, labour, 
and travelling ; insurance and contingencies, 24 per 
cent. on labour and travelling ; and engineering, 5 per 
cent. on the total. This gave the amount of 2,369,730/., 
and applied to the number of installations— 
524,122—worked out at 4.52/. each. The company’s 
figure was 7.166/. 

Summing up, the total valuation or replacement cost 
was 11,617,000/. by the Post Office, and 19,484,400/. 
by the company. The respective figures before the 
** on-charges” were added were 11,063,000/. and 
13,640,000/. ; but while the Post Office had added only 
5 per cent., the company’s additional charges were 


42 — cent. 

aving thus obtained the cost of the plant taken as 
new on December 31, 1911, the remaining step was to 
depreciate it. To do this it was necessary firstly to 
obtain the ages and lives of the various types of plant. 
The ages had practically been to. The life of any 
particular item, as he had taken it, was its effective 
or practical life, not its physical life, which was the 
basis adopted by the company. ‘he effective life of 


a bare wire, for instance, was shorter than the physical | 
life, because it might be replaced by different plant, | 





or the route might be changed, or severe storms might 
overthrow it. _ 

Mr. Justice Lawrence said he did not see how 
municipal regulations—e.g., the substitution of under- 
ground for overhead wires—could be said to shorten 
the life of the wire. 

The witness, in answer to this, said he took as 
effective life the time during which material was 
employed in the place where it was first erected. 

fter some discussion, it was that it was 
really a question of principle which divided the two 
parties on this point, and must be left for argument. 

Mr. Snell then gave his calculations or estimates of 
the lives of the various descriptions of plant. On 
conduits he took the physical lives of cast-iron pipes, 
wrought-iron pipes, and cement blocks as 60 years, 
17 years, and 80 years respectively, and the effective 
lives as 40 years, 15 years, and 20 years. The com- 
pany’s figures for physical life were 80 years, 35 years, 
and 80 years. he t difference between the 

hysical and the effective life of cement blocks was due, 

r. Snell said, partly to faulty design and partly to 
faulty workmanship. Electrolysis had a considerable 
effect on cast-iron pipes, and even more on wrought- 
iron, especially if the age were not—as the company’s 
were not—electrically continuous. Putting these 
figures together he got an equated life for conduits of 
34 years against the company’s 68 years. 

e principle on which he had arrived at the depre- 
ciated value was as follows :—First deduct the scrap 
value from the original cost. This gives you the 
amount of value which the plant loses during its life. 
Multiply this: by the ratio of the remaining effective 
life to the total effective life—the age “are agreed 
figure—and add the scrap value again. The result is 
the depreciated value at the given date. This is 
the method generally adopted in tramway valuations. 
Mr. Snell then went back to the detailed lives. 
Lead-covered dry-core cables he took as having fifty 
years’ physical and twenty years’ effective life. 

The Solicitor-General, in answer to Mr. Justice 
Lawrence, said that if economic conditions—e.g., 
future development of business—shortened the life of 
plant, be should argue that the Court must take that 
into account. The judge further asked whether the 
use which a purchaser was going to make of plant, as 
apart from the use a vendor had made of it, should be 
considered, to which the Solicitor-General said he 
would certainly argue so, and was supported Aon 
words of the transfer agreement as to the plant being 
suitable for the Postmaster-General’s services. 

Continuing his evidence, Mr. Snell said he had 
taken a 20 years’ practical or effective life all over for 
cables since the lead-covered dry-core were so much 
the largest proportion of the whole. To poles he had 
given an average life of 204 years, taken from the 
Post Office records. 

The court then adjourned, Mr. Snell’s examination- 
in-chief being very nearly concluded. 





THE TRAINING OF PETROLEUM SPECIALISTS. —The ad vance 
of the petroleum industry has of late years been so rapid in 
various parts of the world that a demand has been created 
for qualified men to superintend this branch of mining. 
Special courses bearing on the subject have for some years 
been provided by the University of Birmingham, with the 
result that many of the students who took advantage of 
these courses are now holding responsible positions in 
the industry. It is now felt, however, that somethin 
more than this is necessary, and that further action shoul 
be taken in this direction. With this in view a syllabus 
to cover the course for the d B.Se. (in petroleum 
mining) and the diploma in the petroleum mining has 
m prepared in consultation with Sir Boverton Red- 
wood, Bart.. D.Sc. The modern laboratories of the 
University of Birmingham are specially adapted to 
the requirements of a course of instruction in this branch 
of mining, and it is intended by the department to 
provide installations of the percussion and rotary systems 
of drilling in the grounds of the University, in order 
that practical demonstration may be given in boring 
operations, and in order that the method may be 
familiarised to students. Oandidates for the B.Sc. de- 
ence are required to matriculate in the Faculty of 

ience before they enter the course of study for the 
degree, although by special permission of the Faculty 
matriculation may be taken at the end of the first year. 
The following curriculum is provisional and may be sub- 
ject to alteration. The course comprises an education in 
the principles and practice of mining, boring (in all its 

ches), surveying and bore-hole surveying, petro- 
leum mining law, and the transport, sto , and 
refining of petroleum (in connection with which there 
will be lectures and laboratory classes). The first 
year will include mathematics, physics, chemistry, 
surveying, engineering drawing and workshop, and 
The second year: chemistry, geology (includ- 


mining. 

ing field geology). ene, Course I., petroleum 
mining. pee pee Course II., mining laboratory 
(including 


2 fuel ana! _ and calorimetry) and practical 
mineralogy. The third year will embrace surveying 
(including bore-hole surveying) and mining. Laboratory 
including the examination and analysis of petroleum). 
Shemistry of petroleum refining ; engineering, hydraulic, 
and laboratory; engineering practice in the power- 
station and workshop ; geology, and special petroleum 


mining geology (including field-work), 
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THE JAPANESE 


CONSTRUCTED 
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THE battleships Kawachi (now in commission) and 
Settsu (completing for sea), the former of which is 
illustrated above, are the first all-big-gun ships of 
the single-calibre type to be built for the Japanese 
Navy. Laid down in 1909 at Kure and Yokosuka 
respectively, the ships will have been well over three 
years under construction, the Settsu not being due for 
completion until this summer. 

On a displacement of 20,750 tons, they carry an 
armament of twelve 12-in., ten 6-in., and twelve 
4.7-in. guns, together with five torpedo-tubes. Their 
original design gave them fourteen big s, the 
axial turrets containing three guns apiece ; but these 
triple turrets weve rep by the usual twin type 
at an early stage of their construction, and the six 
positions are disposed after the German Helgoland 
method—that is, one fore and aft and one at each 
corner of the superstructure. The ships are thus 
enlarged and modified Katoris, with two 12-in. replac- 
ing the single 10-in. weapons at each quarter. The 
secondary battery of ten 6-in. guns is carried along 
the main deck side, the end guns being to 
secure axial fire. The 4.7-in. guns are mounted in the 
bows (two), stern (two), on the end superstructure by 
the masts (four), and amidships (two), in. a casemate 





between the big guns. The plan clearly shows the dis- 
position of the guns. 

The protection consists of a main water-line belt 
12 in. thick amidships, tapering to 5in. at the ends. 
Above this is a 9-in. strake along the lower-deck side, 
while above this, again, is the 6-in. gun battery behind 
6-in. to 8-in. armour. big-gun turrets are 9 in. 
thick, and a 24-in. protective deck reinforces the belt. 

The Kawachi is driven by Curtis turbines on three 
shafts, and the Settsu by Parsons turbines on four 
shafts, steam being generated by Mijabara boilers ; 
both ships have a designed horse-power of 25,500 
and spsalat 20 to 20.5 knots. Their coal supply is 
900 tons on normal draught and 2500 tons maximum. 





MininG Macuinery.—The value of the mining ma- 
chinery exported from the United Kingdom in June was 
54,287/., as compared with 81,055/, in June, 1911, and 
101,365/. in June, 1910. In these totals the exports to 
British South Africa figured for 22,910/, 40,019/., and 
43,611/. respectively. In the first half of this year the 
mining machinery exported was valued at 447,208/., as 
com with 502,075/. in the first half of 1911, and 
648,802/. in the first half of 1910. To these totals 


Africa contributed 209,895/., 245,7551., and 327,633. 


South | P 





respectively. It will be observed that the external 
a for our mining machinery has been declining of 
te. 





AMERICAN Forests.—Considerable changes have been 
made in the national forests of the Uni States, pro- 
clamations issued by President Taft having modified the 
boundary lines. The changes occur in Montana, Arizona, 
Nevada, Utah, and California; and as a general result 
275,000 acres have been eliminated from the forests, 
about 65,000 acres have been added, and about 55,000 
acres have been transferred between forests, while a new 
forest has been created. In consequence of the oes 
made, the aggregate area of the national forests of the 
United States is brought down to 187,400,000 acres, of 
which nearly 27,000, acres are in Alaska. So far as 
land actually owned by the United States is concerned, 
the reductions which have taken place are rather 
apparent than real, owing to the fact that there have 
been heavy alienations in the tracts eliminated. Some 
22,000,000 acres of the area of the American national 
forests are not owned by the American Government. 
The national forest system of the United States attained 
its greatest development in 1909, when the forest bound- 
aries included 194,000,000 acres. Since Mr. Taft has been 
resident he has by proclamation eliminated about 
11,000,000 acres and added about 4,000,000 acres, 
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TEMPERATURE TESTS ON SUPERHEATER 
LOCOMOTIVES. 


Wer have received particulars of some interesting 
temperature tests carried out on superheater locomo- 
tives on Russian railways by Professor Lomonsoff and 
M. Czeczott. These tests relate age pn to the 
variation of temperature of the gases of combustion 
under different conditions of working. The apparatus 
employed in securing these records is shown diagram- 
matically in Figs. 1 to 4 herewith; of these Figs. 1 


Fig. Go 








tubes for the gases of combustion to be divided 
between them and the ordinary boiler-tubes in the 
same ratio as happens at low rates of combustion. 
The inference naturally must be that superheat does 
not increase, as it is often contended it does, at a rate 
varying directly with the rate of combustion or 
draught, but that the rate falls off at the higher 
rates of working. This is confirmed by a study of 
other tests. 

These experiments were conducted by Professor 
Lomonsoff and M. Czeczott on the Tashkent Railway, 
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and 2 show a locomotive boiler fitted with pyro- 
meters for taking different temperature measure- 
ments. The pyrometers are marked P, and from the 
figures it will seen that measurements were taken 
at four points. One point is in the fire-box, at a posi- 
tion denoted in the diagrammatic longitudinal section 
of the boiler as T,. Another point was at T, in the 
smoke-box. These two records give, it will seen, 
the temperature of the gases of combustion entering 
and leaving the ordinary boiler-tubes of the locomo- 
tive. Two other measurements were recorded—viz., 
at points denoted by T,and T,. These two records 
give the temperatures of the gases of combustion feed- 
ing the superheater elements—the first the tempera- 
ture of the gases as they reach the bend of the super- 
heater tubes, and the second as they leave the 
superheater. It is believed that this is the first 
attempt to take temperature records within the large 
smoke-tubes at a point such as that denoted by T,. 
The wiring for the instrument is shown in Figs. 1 
and 2. The method employed was described in the 
Zeitschrift des Vereines Deutscher Ingenieure, 1909 
(No. 9), having been devised by Mr. Kroukovsky, 
Professor of Electro-Technics at the High School of 
Mining at Ekaterinoslav. Its essential feature is that, 
of using sensitive voltmeters in connection 


ins 
with the ee, a compensated galvanometer is 
used, and the apparatus so arranged that all readings 


are taken with the pointer at zero. The result of this 
is that arobust instrument, little likely to be affected 
by the vibration of the train, can be used and yet 
accurate readings obtained. In the installation under 
notice the instruments are in duplicate, and the con- 
nections for the four pyrometers are taken to two 
switches, so that readings for all four can be taken 
on two scales. The reading instruments were all 
in the dynamometer car oehind the tender. In the 
diagram, Fig. 1, C represents the cell ; G, G represent 
the galvanometers, of about 4.5 ohms resistance ; 
R, BR the rheostats; A B, A B scaled resistances ; 
and M, M cursors which slide over the scales A B, 
A B. Two check instruments are also inserted in 
the circuits. When taking records the cursor M is 
moved along the resistance scale A B until the galvano- 
meter pointer is at zero, when the reading of the 
scale A B gives a measurement of the temperature. 
The method of inserting the pyrometer into the large 
smoke-tubes, in order to secure temperatures at the 
point T,, is shown in Fig. 3, while in Fig. 4 is shown 
the manner in which the connections for this pyro- 
meter were carried through the boiler-shell. 

The results of some of the experiments are shown in 
Figs. 5and 6. These are plotted to vertical scales of 
degrees Centigrade, and to horizontal scales of smoke- 
box vacuum in millimetres of water. Fig. 5 shows a 
typical curve, with the actual points as recorded. A 
feature of considerable interest which may be noticed 
in connection with the temperature of the gases leaving 
the barrel, is that at the higher rates of working the 
temperature of the leaving the superheater-tubes 
is less than that of the gases leaving the ordinary 
boiler-tubes. This suggests that the resistance at the 


higher rates becomes too great in the large smoke- | in diameter, and total heating surface of 205.4 sq. m. 
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and incidentally these investigators found that 


moisture was present in the steam at the dome, 
usually to the amount of 4 to 5 per cent., while man 
instances of 10 per cent. moisture had been pration | 
These figures confirmed results obtained by these 
experimenters independently on the Ekaterinynsky 
and Rybynsky railways ; and it is their opinion that 
these are ordinary figures for waters containing 
—— quantities of carbonates, 


he locomotive on which the above ay pong 191 


tests were made had cylinders 550 mm. by 700 mm.: 





(21.6 in. by 27.6 in.), driving-wheels 1830 mm. (6 ft.) 


(2210 sq. ft.), of which 41 sq. m. (441 sq. ft.) was super- 
heater surface. The length of the tubes was 4420 mm. 
(14 ft. 6in.) ; the grate area, 2.8 sq. m. (30sq. ft.) ; the 
working pressure, 13 kg. per sq. em. (191 lb. per sq. in.) ; 
and the total weight of engine, about 73 tons. The 
bends of the superheating elements were 670 mm. 
(26.8 in.) along the smoke-tube from the fire-box end. 





THE DESIGN AND CONSTRUCTION OF 
LARGE POLARISCOPES.* 

By Professors E. G. Coxer and 8S. P. THompson, of 
the City and Guilds of London Technical College, 
Finsbury. 

_ IN optical investigations, for which a beam of polarised 

_ is required, the best means yet ebanking Rtalsies 

plane polarised light is the prism of Iceland 


r, first 
invented by Nicol and known by his name. Suc Powe 
are unsurpassed for the purity and intensity of the light 


transmitted through them ; and they are almost always 
— for optical investigations wherever the con- 
itions admit of their use. Nicol’s prisms have been 
made giving a clear view of an object as much as 4 in. in 
diameter, and this appears to be very nearly the greatest 
size for which spar has been found available, except in 
one or two isolated instances, where full advantage was 
not taken of the size and perfection of the crystal. For 
most scientific purposes Nicol’s prisms, of the size men- 
tioned, would be more than ample if they could be 
ily obtained ; but, at the present time, the number 
of large prisms in existence is very limited, and there is 
a complete dearth of spar of a suitable kind, owing to the 
stoppage of the supply from Iceland, and the lack of any 
other supply of sufficiently good optical quality. Other 
means are, however, available for producing polarised 
light, and the object of the present paper is to describe 
one or two forms of apparatus using sheets of glass and 
mica. Although the instruments described are somewhat 
inferior in their agent and analysing properties to 
those using Nicol’s prisms, yet they have many advan- 
tages of their own which make them almost indispensable 
for some kinds of investigation. The polarising proper- 
ties of glass plates are extremely useful in cases where a 
large doubly-refracting object requires examination ; and 
their behaviour m examined by several physicists, 
and especially by Stokes,t who has obtained expressions 
for the intensities of the reflected and refracted rays for 
a pile of plates made of a glass which reduces the intensity 
of transmitted light by absorption. If pis the fraction of 
the incident light of unit intensity reflected at the first 
surface of a single a, as determined by Fresnel’s laws, 
the intensity r of the reflected ray may be expressed by 
p(1 — pg? 

[oy * 
and the intensity ¢ of the refracted ray by 
(L- pg 
OF es 
where g is the fraction to which the intensity is reduced 
by absorption in a single transit. If there is no absorp- 
tion g = 1, and we have the sum of the intensities of the 
reflected and refracted rays equal to that of the incident 
beam ; but in general the absorption causes a diminution 
in the intensity of both beams. If a pile of m plates is 
used, and ¢ (m), W (m) are the intensities of the reflected 
and refracted rays respectively, the corresponding formule 
are shown to be 

o(m) _ lm) _ 1 
snmB sina sin(a + m8)’ 
which reduces to— 
J ee 1 
snf sina sin(a + p)’ 
when m = 1, and a and f are imagin i i 
ye B aginary since in general 

The intensities, corresponding to values of g = 1, 0.98 
and 0.90 respectively, are shown in the diagram, Fig. 1, 
page 135, for reflection and refraction at the polarising 
an ad = ven = tan—! 1.52. 

e forms of the % curves show that the intensity of 
the reflected light falls off very rapidly as the absorption 
increases, and that there is little advantage in using a 
very large number of plates ; the ¥ curves show simi 
results. 

The refracted ray will, in general, consist of two com- 
ponents polarised in directions at right angles, and the 
ratio of these is a measure of the effectiveness of the 
polarisation. These ratios are shown by the dotted 
curves; the one corresponding to perfect transparency 
coincides with the ¥ curve forg=1. These ratios show 
the important result that although light transmitted 
through a pile of plates is materially reduced by absorp- 
tion, the polarisation effect is improved somewhat. If, 
therefore, the illumination is sufficiently intense, it is not 
neceesary to use glass of the clearest quality and therefore 
of an a or The —— and curves form a 
general means of estimating the probable isi 
effect obtainable for a given ecken rt nace oe 
structed with sheets of glass having definite values of p 
-_ 1 by experiment. 

n the construction of polarisco we may make use 
of reflected or refracted rays or both, and pm plates of 
glass may be obtained, of any convenient size, at a low 


r=prt 


¢= 








nn read before the Optical Convention, June, 


+ “On the Intensity of the Light Reflected f 
ee as through a Pile of Plates, ” Collected Peo, 
vol. 1v. p. le 

















JuLy 26, 1912.] 


ENGINEERING. 


135 





cost, they afford a cheap and easy means, when suitable 
illumination is provided, of obtaining, in polarised light, 
a field of view of almost any extent, thereby offering an 
advantage over Nicol’s prisms, in which the field of view 
is always a very limited one. 

In practice it is found that light which falls on a sheet 
of black glass at the polarising angle is almost perfectly 
plane oeleciand, and although its intensity is only about 
one-seventh of the incident light, yet it is not as a rule 
worth while to modify this arrangement to produce a 
more intense reflected ray at the expense of the perfection 
of the plane polarisation usually entailed, especially as 
the initial intensity can be made very great. It is, 
therefore, convenient to use such a sheet and illuminate 
it by a bank of lam 

To obtain equal essination at all parts of the field the 
light must be of uniform intensity, and if filament-lam 
are used some means of diffusing the light must 
employed. The interposition of a sheet of ground glass, 
or one or two sheets of white tissue paper, between the 
lamps and the reflecting surface gives an effect which is 
uniform enough for most purposes. | The illumination 
may be intensified by a reflector behind the lamps, and 
also at = side after the —— of a “ 

An object, possessin oubly refracting properties, 
when viewed in this Snaminased field by a suitable 
analyser, shows interference colours; and, since the 
analyser may be of moderate dimensions, it is possible 
to use a quite small Nicol’s prism for this purpose. An 


Fig.1. REFLECTION & REFRACTION OF LIGHT 
AT THE POLARISING ANGLE. 







1- 


Percentage of Light Reflected or 


example of a polariscope of this kind is shown by Fig. 2 
in sectional elevation, in which the light from a bank of 
lamps, A, passes through a diffusing screen, B, of tiseue 
paper, and is reflected at the polarising angle by a sheet 
of black glass, C, to afford a horizontal beam for illumi- 
nating an object placed in the space, D, and viewed by 
a Nicol prism, E. ' } es 

An apparatus of this kind was used in an investigation 
for determining the distribution of stress in a - sub- 
jected to shear* where a field of view of about 120 sq. in. 
was required ; and it repli an earlier arrangement of 
Nicol’s prisms giving a field of view of barely 2sq. in. 
This latter arrangement, on account of its small size, 
required to be ey shifted to new positions for 
making observations, and this involved a serious waste 
of time and liability to error, owing to the frequent 
adjustments required. Its replacement by a large polari- 
scope diminished the time of labour of observation to 
about one-quarter of that formerly needed. _ 

For many investigations a circularly peut beam of 
light is necessary, and if only a small field of view is 
required, the well-known Fresnel rhomb offers the great 
advantage with white light that waves of varying length 
are all nearly accurately circularly polarised. In the 
present case a glass prism of sufficient size would be almost 
impossible to construct and use, but an admirable sub- 
stitute is found in sheets of mica, which may, with some 
practice, be split into lamine of large size to give approxi- 
mately a quarter-phase difference to the two components 
into which a plane polarised beam is divided in passing 


_* “An Optical Determination of_the Variation of 
Shear Stress in a Thin Rectangular Plate Subjected to 
Shear,” by E. G. Coker, Proceedings of the Royal 
Society, A, vol. Ixxxvi. (1912). 








through a lamina at perpendicular incidence. Quarter- 
wave plates, Fand G, are shown in this polariseope between 
the reflector and the analyser, and in the space D, there- 
fore, we obtain circularly polarised light. An object set 
in this space will not therefore show a black cross effect 
when viewed by the analyser. 

It may be interesting to state that qcter-wase plates 
up to 20in. in diameter, and also of rectangular form 
rt in. by 10 in., have been constructed by one of us by 
joining two sheets of mica of the same thickness, and 
it is believed that these dimensions bave not been 
approached before. For some experimental purposes it 
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is convenient to construct engineering and other models 
of transparent materials, and to | them in the way 
the actual structures and machines are loaded in practice, 
the stresses may then be obtained by methods which 
have already been described.* 

A general optical examination of a model often shows 
the places where maximum stress occurs, and thereby 
affords information of value in the design of a large 
structure, especially in cases where calculations cannot 
be made owing to the complexity of the stress system. 
In many cases of construction, as in roofs, plate and 
lattice girders, ships and the like, the over-all dimensions 
are very t in some one direction, and a long and 
narrow field of view is required. Moreover, it may be 
necessary to make arrangements to apply and release the 
load at regular intervals. 

A polariscope designed for these conditions is ex- 
hibited, and a cross-sectional view of it is shown, in the 
accompanying Fig. 3. Light obtained from a bank of 
filament-lamps, A, is diffused by a tissue-paper screen, B, 
before reflection from a black glass plate, C, 40 in. 
by 21 in., and inclined at the polarising angle. The 
light afterwards passes through two quarter-wave plates, 
D and E, each affording an unobstructed view 40 in. wide 
and 10 in. high. The analyser consists of three sheets, F, 
of clear glass set at a suitable angle In this way an 
observer in front of the polariscope can view directly the 
interference effects produced by the application of load 
to the object under examination. 





* “The Optical Determination of Stress,” by E. G. 
Coker, Philosophical Magazine, October, 1910. ‘‘ The 
Distribution of Stress in Plates of Variable Section,” by 
E. G. Coker, Transactions of the Institution of Naval 
Architecte (1911). 





- . “rx loadings of the models, like the spring shown 
in Fig. 4, are obtained by means of eccentrics (1) keyed 
to a shaft (2), running the whole oy of the polariscope. 
This shaft 1s driven from a motor (3) by means of a train 
of gearing comprising a worm-reduction gear (4), driving 
a pinion (5), which latter rs with a spur-wheel (6) on 
the main shaft ; the reduction effected is from 2000 to ten 
revolutions per minute. A feature of interest is afforded 
by the eccentrics, which have a throw capable of varia- 
tion between 0 and 1}in. This is accomplished by the 
construction shown in section by Fig. 5 and in side eleva- 
tion + | Fig. 6. The main sheave, A, is not keyed to the 
shaft directly, but is bolted to a flange-plate (B) secured 
to the shaft. The sheave may be fixed at any definite 
eccentricity by means of a pair of studs, C), Cy, screwed 
into the flange-plate and clamping the sheave to it. 
Slotted holes are provided to accommodate the studs and 
shaft within the assigned limits of throw. The stra 

encircling the sheave is in one piece, and is peoveniel 
from moving sideways in one direction by a projecting 
collar, E, on the sheave, and in the —_ direction by 
the flange-plate. This arrangement has been found very 
useful for laboratory and demonstration purposes, and 
we desire to express our warmest thanks to Messrs. 
Mould, Withycombe, and several other members of the 
College staff, and to many students for the skill and care 
they have devoted to the construction of this apparatus. 





University or Lgeps.—We have recently received 
from the University of Leeds a copy of the eighth report, 
giving an account of the work | the session 1910-11, 
together with lists of members of the governing bodies, 
advisory committees, professors, lecturers, and others 
connected with the University. The report also includes 
the revenue account and balance-sheet for the year and 
gives a list of donors and subscribers. 





Srgam-Wacon Brakge.—On Wednesday, July 10, the 
monthly meeting of the General Committee of the Com- 
mercial Motor- Users’ Association (Incorporated) was held 
under the chairmanship of Colonel R. Crompton, and 
among other matters Mr. Shrapnell Smith reported the 
result of his visit to the Local Government Board with a 
view to the issuing an amending clause to the Motor- 
Car (Use and Construction) Order. This amendment is to 
the effect that in the case of a motor-car propelled b 
steam and having an engine capable of being reversed, 
such engine when reversed shall be deemed an indepen- 
dent brake for the purpose of the article. He had at the 
request of the Board submitted on behalf of the associa- 
tion a memorandum dealing with the matter. On this 
memoranda the Board will give their decision in about 
six weeks’ time, and in the meantime the C.M.U.A. had 
arranged with the Chief Constable of Lancashire for the 
suspension of prosecutions under Article 2 of the Order 
for the present. 





ARTESIAN WELL AT THE INSTITUTION OF CiviL ENGI- 
NEERS’ New BuiLpinc.—It is, perhaps, not known to all 
the members of the Institution of Oivil Engineers that an 
artesian well has been sunk in the new premises of the 
Institution for supplying water to the new buildings. The 
well has been bored to a depth of 450 ft., commencing 
from the basement floor, which is 19 ft. below the 
street-level; the work having been carried out by Messrs. 

Grand and Sutcliffe, Magdala Works, 125, Bunhill- 
row, London, E.C. After passing through 17 ft. 6 in. of 
sand and gravel, 118 ft. 6 in. of London clay was pene- 
trated, following which came 58 ft. of Woolwich and 
Reading beds—part of which was mottled clay and the 
remainder sandy clay containing pebbles and sand—and 
27 ft. 10 in. of Thanet sand. At 221 ft. 10 in. chalk was 
reached, into which the boring penetrated 228 ft. 2 in. 
When the water was struck, it rose to within 174 ft. of 
the basement floor, or a total of 191 ft. below Ordnance 
datum. A supply of 1000 gallons per hour is considered 
ample for the establishment, but the new well proved 
capable during the pumping trials of supplying double 
that amount. The work was completed within the limit 
of seven weeks, a very creditable performance, and one 
which must be regarded by all concerned with satisfaction. 
The experience of Messrs. Le Grand and Sutcliffe in 
sinking wells in the London district no doubt contributed 
greatly towards the result obtained. 





DANGER TO AIRMEN FROM ELxciRic Wirks.—In a 
paper comparing various systems of long-distance power 
transmission, Herr Albrecht, before the Laltic Gas, 
Electricity, and Water Association, enumerated the 
various subsidiary features that cannot be entire] 
ignored. Overhead electric wires are responsible, accord- 
ing to information collected by the Saxon Bird Preserva- 
tion Society, for the following loss of bird life, in a dis- 
tance of three-quarters of a mile of such wire :—16 hawks, 
3 buzzards, 3 owls, 2 starlings, and 6 others; whilst in 
another instance 8 hawks, 4 barn owls, 2 marsh owls, 
2 buzzards, many jackdaws, and a great number of star- 
lings were electrocuted. So much is this the case that birds 
of prey know the line as a hunting ground, and themselves 
suffer the common penalty ; | it is feared that many 
—- will be quickly exterminated by high-tension wires, 

ae wm ¢ — poe why g continually — itself, and 
the phase is t! rs in airships, especial! 

while descending to earth. The rope deka pom ma the 
wires and a spark therefrom sets the gas off and brin, 

dowu the balloon in flames; and this is given as the 
explanation of the disaster which happened to the mili- 
tary airship of Strassburg. Aeronauts view this source 
of trouble with apprehension, and in the opinion of Dr. 
Flemming, expressed in the year-book of the German 
Airship Association, the remedy can only be found by 





P 
laying the electric mains underground, 
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TESTS OF CHILLABLE IRONS.* 
By Tuos. D. Wxst, Cleveland, Ohio. 

THE paper presents an original series of tests of chill- 
able irons, made during September, 1911, to the close of 
February, 1912. 

Before proceeding with the tests it was desired to find 
what size of bar should be used with different grades of 
iron to produce a bar of all grey iron, and at the same 
time a companion bar that could be wholly chilled, or of 
a white iron, both poured from the same basin or ladle. 
Sets Nos. 1 and 2show that bars 12 in. in diameter are suit- 
able for various grades of chillable metal having its silicon 
ranging from 0.90 to 1.20. The balance of the sets show 
2} in. diameter bars to be suitable for many grades having 
a range of 0.50 to 0.90 per cent. silicon. It isto be under- 
stood that in either of the above the constituents, other 
than silicon, are generally the same as used in the making 
of such castings as chilled car wheels and rolls. In some 
cases the larger bars may be used for higher silicon metal, 
this depending chiefly upon the metal being high in 
sulphur and no ferro-manganese being used. 

hile the round bar is advocated for a standard, it is 
to be understood that there are cases of experimental 
work such as presented in this paper, where 1}4-in. or over 
square bars may be advisable ; but for ordinary practice, 
to obtain comparisons in mixtures, grades of metal, &c., 
the round bars are to be preferred. 

For moulding the square bars three flasks were con- 
structed, each being adapted to cast three or four bars. 
These bars were 2 in. square by 24 in. long. For casting 
the round bars, two chiller moulds, having a bore of 
18 in., later on bored out to 2,5; in., were used in connec- 
tion with two pipe sand-moulds. The designs for both 
are seen in Figs. 1 to 6 in the r, ‘‘A Suggested 





pe 
System of Test-Bars for Chillable in" to be mted 
by the writer before the Sixth 


of “strongly.” In cases where the depth of a ly 
chilled bar was measured, the thickness of the chill is 
— in connection with the statement that one side was 
c } 

To indicate that one of the vertically cast sides, also 
the cope surface, or the nowel face of a bar is in tension 
when testing a bar, the words ‘‘nowel,” ‘‘cope,” and 
‘*side” are placed on the line with the respective bar 
in the column headed “Tension.” This be better 
understood by referring to Figs. 2 and 3, where the side 
and end views of the bars are shown in two ways of being 
tested. In the case of round as well as square bars that 
are cast on end, as were Nos. 84 and 88, it makes no 
difference which way they are SS on the distance 
supports D, Figs. 2 and 3, when being tested. 

e width and depth, as well as the diameter, of all the 
tested bars are given in Tables [II. to X., to permit a 
checking of the modulus of rupture column ; also data 
for other formule for computing variations in the size of 
the bars shown. It is to be understood that the records 
of all tests given are of solid bars and complete fractures, 
as, should there have been a slight flow in any of those 
tested, it would have been in the compression face of the 
bar, where it could have no effect in reducing its strength. 


TaBLE I.—Range of Chemical Analysis for Chilled Car- 
Wheels. 


Combined Graphitic 








= | | Man- Phos- 
Silicon. | Sulphur. | ganese. phorus. Carbon. | Carbon. 
0.55 to 0.100 to | 0.55 to 0.270 to 0.60 to 2.70 to 
0.65 0.150 0.70 0.320 | 0.70 2.90 


Methods Used for Transverse Testing and Practicability 
of Drop Tests.—All transverse tests on both round and 





tests shows that where a bar is ma | transversely it 
generally shows a relatively high strength under the drop 
test. This was also true in the case of nearly all of the 
round bars having a 6-in. span, but these tests are not 
given herein. 

For castings that are subject to shock or sudden impact, 
such as car-wheels, rolls, shears, dies, &c., the drop test 
should grow in favour. The apparatus costs little, and the 
time required is less than that needed in any other method 
of testing. 

Treatment and Analysis of Regular Car-Wheel and 
Alloyed Metals.—No special complete analysis is given of 
the respective sets other than in Table I. This is owing 
to the fact that car-wheel mixtures or analyses, from one 
foundry at least, vary but little. Table II gives the 
vanadium and titanium constituents of the test-bars. 
Analyses of metal taken directly from the reservoir ladle 
before the ferro-manganese was added showed this metal 
to contain around 0.40 manganese. The drillings for 
regular car-wheel metal analyses are taken from blocks 
about 2 in. by 24 in. by 8 in., cast in all sand, so as to 
leave a grey body in the metal, which will agree closely 
with the grey between the plate and body back of the 
chill of a car-wheel. 

Sensitive Conditions Requiring Consideration and Con- 
trol in Testing Chillable Irons.—Table III. shows that 
bars 1? in. square and 12in. round are too small for 
regular car-wheel metal. This is seen by the all-sand 
bars, 3, 5, 8, 10, and 12, showing a fracture a little too 
strongly mottled instead of a fair grey structure. These 
sizes of bars are recommended only for chillable irons 
ranging from 0.90 to 1.20 per cent. in silicon for use in 
general practice. 

The foregoing is a general statement requiring modifi- 
cations in some instances. A comparison of the strength 
of bars 4, 5, 11, and 12, with 9 and 10, shows the cases in 





Congress of the Inter- | square bars, Tables V. to IX., except Tests 59 and 77, | which strongly mottled iron of the same metal, also iron 


national Association for Testing Materials, in September, were made with a 12-in. span, as seen in Figs. 2 and 3. | tending to all white, as No. 10, will give exceptional 


Fig.2. END & SIDE VIEWS OF A TEST BAR MADE IN MOULO, FIG. /. 
K ; 


Fig 1. SECTIONAL VIEWS OF MOULD FOR MAKING 
THE SQUARE TEST SARE. 
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1912. The three sets of flasks were often necessary, as in 
the case of making bars to test the relative effects of vana- 
dium and titanium as alloys. 

Methods for Obtaining and Alloying Metals to Test their 
Efficiency.—In casting sets for these tests, the bars were 
poured with the regular metal from a reservoir ladle 
under the cupola spout, with a capacity of about 7 tons, 
and carried to the moulds in a ‘bull ladle ” which held 
about 250lb. Twelve ounces of ferro-manganese was 
thrown into the ladle, in order to secure the same composi- 
tion as used for car wheels where 2 Ib. to 24 lb. of ferro- 
manganese are added to every 700 lb. or 800 Ib. of metal. 

After the bars were sound of this regular wheel metal 
the bull ladle was again filled as often as needed, and 
vanadium or titanium, or both together, added, according 
to the tests to be made, along with the 120z. of man- 
ganese. The ladle was allowed to stand for three or four 
minutes to permit the alloys to melt thoroughly and 
mix with the metal. A }4-in. rod was used to agitate the 
metal to help bring any oxides created by the alloys to its 
surface. The two, three, or more bull ladles of metal 

uired for a set were taken from the reservoir ladle 
before any additional tap of metal was run into it from 
the cupola. 

Method of Casting and Chilling the Alloyed Metal.—In 
pouring either of the above alloyed metals with the 
regular metal to obtain a set of square bars, a set of round 
bars would be poured with the same ladle. 

In casting the square test-bars, some had a 2-in. by 
2}-in. chiller on two sides, as illustrated at T C in the end 
view of Fig. 1, so as thoroughly to chill the bar to make 
it all white iron. Others had a wrought plate } in. or 

in. thick, as desired, on one side cf the bar only, as at 

C, inorder only partly to chill one side of the bar. 
Bars to be free of chill were surrounded with sand, as 
seen at AG. In some cases two totally chilled bars and 
one all grey bar might be cast in the one flask. Again, 
two partially chilled, one totally chilled, and one all grey 
bar might cast in one fi This order could be 
changed in providing for three to four bars being made 
in a flask. 

The character of the chill, or grain of iron, is given in 
the tables under the heading “Fracture.” Should an 
all-sand moulded bar show a slightly mottled grain in its 
fracture instead of being all y, the words ‘‘slightly 
mottled” are inserted. Should the fracture be strongly 
mottled, the notation is the word “deeply” in the p 





*Paper read before the American Society of Mecha- 





lace | end of the 24-in. song, sapate bars after they 





nical Engineers. 


Tests 59 and 77 were made with a 10-in. span. All dro; 
tests of Tables V.to IX. were made with a 12-in. span, an 
all drop tests for Table X. were made with an 8-in. span. 
The drop tests were made with a 25-lb. weight, having 
the first drop at a height of 6 in. and raised 6 in. higher 
for every blow until breaking the bar. If, for example, 
6 is the number in the drop column of the tables, it 
means that the weight dropped once at each of the re- 
TaBLE II.—Analysis of Sets Alloyed with Vanadium 
and Titanium. 


Ounces of | Ouncesof Per Cent. of Per Cent. Per Cent. 
Set Vanadium | Titanium Vanadium | of Tita- 











No. in 225 Lb. of in 225 Lb. of _ in Test- nium in |_ nese in 
Metal. Metal. rs. Test- Bars. /Test- Bars. 

9 10 ‘s 0.06 os 0.63 

ll ei 10 ae 0.02 0.72 

13 22 os 0.12 oe 0.64 

15 ‘ 22 “s 0.07 0.60 
18 5 10 0.04 0.03 0.69 
19 8 15 0.05 0.05 0.68 


Tas.e III.—Tranverse Tests 1} In. Sq., and 18 In. Round 
Bars and Crystallisation. 

















a z . 
S . - = : a. fhe Big 
%| ‘Fracture. § s < 33 Se 3s 2 
3 2 es |¥8seSe 3 L 
e Ei 6 & ja--id5-| = 8 
1 All white 1.73 1.72 Nowel) 5140 0.016 18,070 1 
2\All white .. L68 1.69 | Side |13,160 0.028 49, 1 
8)Slightly mottled 1.75, 1.76 | Side |15,300, 0.060 !50,820 1 
4/All white ..|1.59 diameter, .. | 4780. 0,023 36,280 1 
5 Slightly ttled 1.60 diamet ee 7340 0.065 54,670 1 
6 AW white ../1.69 1.69 [Nowell 7580. 0.028 '28,260| 2 
7 All white .-{L71} 1.71 Side |15,280! 0.042 55,010) 2 
8/Strongly mottled/1.72 1.7 Side [11,940 0.088 |39,000| 2 
9 All white ..| 1,60 diameter! .. | 5820) 0.082 |43,350' 2 
10|Almost white .. 1.56 diameter 5540) 0.040 44,520 2 
11) All white .| 1.59 diameter 3080) 0.021 |23,370) 3 
12|Strongly mottled 1.58 diameter | | 7760| 0.073 60,089! 3 


spective heights, 6 in., 12 in., 18 in., 24 in., 30 in., and 
86 in., before breaking the bar. The bars for the drop 
tests, Tubles V. to IX., were obtained by takin - lon 

8 
one transverse test. is is why two kinds of tests with 
the same bar are given under the same test number. 











A eomparison of the drop tests with the transverse 


Fig.4. OPEN SAND MOULD FOR MAKING 
COMPARATIVE CHILLING TESTS. 











strength. Many other round bars 1 in. in diameter were 
made, but broken with the sledge to check these fractures. 
The two odd bars 11 and 12 are shown chiefly to demon- 
strate the distinction they display. 

en a bar is of such a size that it is sensitive to 
assume a mottled form, it is very likely to go further and 
become almost white, and with the same iron, tempera- 
ture of metal and character of mould, there is as much 
chance to obtain a strength of 7760 lb. as 5540 lb., as seen 
for bars 10 and 12. But this sensitive condition must be 


TaBLE IV.—Transverse Tests of Variable Depths of 
Chill with Low Chilling Irons. 
































P | oe 
& |Fracture and perCent.| 2 — eis 
2 | of Chill. s:/|B-; -|2s. 5 4 
3 | a] = 4 Sea 3 2 
& | = ae $4 iA==| 5 2 
13 |Not chilled ; clear grey 
iron .. > --| LOL | 1.51 5615 | 0.098 |40,000) 4 
14 |Chilled one side; 10 per 
| cent. white .. —..| 1.00 | 1.50 | 4360 | 0.085 |34,900 
15 |Chilled two sides; 25 
per cent. white 0.96 | 1.44 | 3270 0.056 |29,600) 4 
16 Not chilled; clear grey 
| iron .. e --| 0.98 | 1.46 | 6175 0.105 |44,500) 5 
17 'Chilled one side; 15 per 
cent. white .. --| 1.03 | 1.48 4220 0.069 |33,700| 5 
18 Chilled two sides; 20 
per cent. white 1.02 | 1.45 | 4390 0.079 |36,900| 56 
19 |Not chilled; clear grey 
iron .. - --| 0.97 | 1.47 5000 0.103 |43,000) 6 
2u |Chilled one side ; 1 per 
| cent. white ..’..| 1.00 | 1.47 5610 0.108 |46,750| 6 
21 |Chilled two sides ; 100 
| percent. white ../ 1.01 | 1.47 6400 0.080 |52,800) 6 
22 |Not chilled ; clear grey 
| iron ..  .. — ..| 1.00] 1.48 4350 0.157 |36,700| 7 
23 ‘Chilled one side ; 5 per | 
cent. white .. --| 0.99] 1.43 4550 0.159 /40,500/) 7 
24 Chilled one side ; 20 per 
cent. white .. --| 106 | 1.50 4200 0.137 |31,700| 7 
25 |Chilled two sides; 50) 
per cent. white 102] 1.60 2300 0.110 18, 050) 7 





avoided in order better to make comparisons between an 
all-chilled bar and an all-sand cast one of the same size, 
form, and metal. To do this, it is necessary to have the 
sand-cast bars sufficiently large to prevent their taking a 
mottled form, and still not so as to prevent their 
being absolutely chilled, or all white iron to their very 
centre, when cast in an all-iron mould or chiller of the 
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same diameter. Much experimenting may often be 
necessary to learn to know the best size to adopt for 
making a comparison between the white and grey of 
special chillable irons. It will be seen by the tables 
a. the 2}-in. round bars, that even with this increase 
over the 18 in. in diameter, some of the larger bars show 
aslightly mottled fracture with thesilicon around 0.60. This 
could have been largely avoided by baking or drying the 
sand moulds, as those used in the tests shown opm ot of 
green sand. To increase the size of the round bar would 
assist this feature, and such could be done to the extent 
of having it 2? in., and a | 3 in. in diameter, and 
still produce a perfect all-chilled bar for a companion to 
an all-sand cast or grey one, having the silicon 
around 0.60. 

It is important, therefore, to describe the structure of 
fractures when recording tests of chillable iron and in 
making comparisons with all-chilled and grey bars or 
otherwise. It all shows that in some cases it may be 


necessary to experiment in order to obtain the diameter 
best suited to give a knowledge of the relative strength of 
the white and grey of chillable irons. This does not 
prevent the adoption of a standard to be used the world 
All that is necessary is 


over* for tests for chillable irons. 





Transverse and Drop Tests of Grey and Chilled Bars | Titanium.—Mr. William H. Hatfield, in a paper ‘‘On 


Alloyed with Vanadium and Titanium.—Tables V. to IX. 
—— an original series of tests comprising the following 
eatures :— 

(a) Comparison of strength, deflection, chill and con- 
traction, in all-chilled, partly-chilled, and grey bars of 
the same metal. 

(6) Comparison of square and round bars to emphasise 
the utility of the latter for a standard. 

(c) Comparisons of transverse and drop tests to show 
their conformity, and practicability of the latter. 

(d) Comparisons of hardness crea by the rate in 
cooling, giving chilled, mottled, and grey fractures in the 
same metal. 

_ (e) Effects of ferro-manganese, vanadium, and titanium 
in the same metal and size of section, when of a chilled, 
mottled, and y structure. 

Results of the above comparisons in connection with 
those to be derived from a study of the tables are given 
thronghout the paper. 

Notuble Difference in the Strength of the Chilled and 
Grey Sides of a Partly-Chilled Casting.—It will be seen 
from tests in Table X. that when the chilled face is in 


extension, as with tests 92, 94, and 96, the casting is much | 
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Fie. 5. 
ALL-Sanp Square Bars Cast Ftat. 


Set or ALL-CHILLED, Partiy-CHILLED, AND 


Fie. 8. SpPrcmmEN or ALL-CHILLED AND 
Att-Sanp Rounp Bars Cast on END. 




















Fie. 7. 


to state the structure of the fracture, diameter of the bar 
used, per cent. of silicon, and possibly other constituents, 
cheull haw vary much from those given in Table I. 

Erratic Effects of Chilled Crystals and Interlacing of the 
Mottled and Grey with them.—TaBLe IV. presents a few 
of the many tests made with chillable metal having about 
the following composition :—Silicon, 2.0; sulphur, 0.06 ; 
phosphorus, 0.04 ; m nese, 0.30. The bars were made 
in @ converter steel foundry and tested by Professor 
John H. Nelson: all others were tested by H. FE. Smith. 
In testing this set the load was applied in the deep 
direction of the bars, which were all cast on end. Tests 
13 to 25 illustrate the erratic qualities of partly-chilled 
bodies, accounted for by the interlacing of the white 
with the grey and the depth of mottled iron back of the 
chilled body, all causing more or less internal straining 
that can often be greatly removed by annealing. 

In partly chilled sections the temperature of the chiller 
to chill the iron, and of the metal to pour the mould, and 
the degree of dampness in the sand have an effect both on 
the depth of chill and on the structure of the metal for a 
considerable distance beyond the place where the white 
ceases. These are all factors difficult to control in lar 
practice ; but the more that ia known concerni em, 
the better will be the design, make, and use of the cast- 
ings. The variable hardness of mottled and grey bodies, 
interlacing with the white iron of chilled ies, are dis- 
played by the hardness tests, Table XII. 





* Suggested by the author in a paper, ‘‘ A Suggested 
System of Test-Bars for Chillable Irons,” prepared for 
the Sixth Congress of the International Association for 
Testing Materials, for their meeting to be held in 
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Spectmens AFFECTED BY COOLING AND VARYING PERCENTAGES OF VANADIUM AND TITANIUM. 


weaker than when the grey or mottled body is in exten- 
sion, as with Tests 91, 93, and’'95 of Set 22. Thisisa 

uality having heretofore received very little, if any, 
thought. When fully considered, it will be seen to be of 
great importance in the making and use of different lines 
of castings. The reliability of this set of tests will be 
realised when it is understood that the respective com- 
panion tests having the chilled side in compression and 
tension were made with the same bar, by the method 
shown in Figs. 2 and 3. After making two transverse 
tests of the same bar, there was sufficient remaining for 
a drop-test having an 8-in. span. A few of these are 
tests 83 to 96. Bars 83 to 90 were cast on end, while 
bars 91 to 96 were cast flat, as shown in Fig. 1, and chilled 
on one side only to give two of this form for one set. 
In Fig. 6 is seen a full set of the square bars cast on end, 
in which M is the all-chilled bar, WV the chilled side, and 
O the grey side of the partly-chilled bars, while P is the 
all-sand cast bar. The position of the chilled face in the 
testing is shown at W for both the cast on end and cast 
flat bars when upward, and at 0 when downward, seen 
on the left of Figs. 2 and 3. 

Another feature is the great difference between the 
strength of chilled iron when the lines of crystallisation 
stand vertical to the load, and when they are turned hori- 
zontal to it. In Table III., Tests 1, 2,6and7 showa 
difference of about 61 per cent. for the first two bars, and 
about 51 per cent. for the second two. The lines of crys- 
tallisation are seen in Figs. 2 and 3, where £ is the 
weakest and F the strongest position of the two-sided bar. 
These qualities were originally discovered by Asa W. 
Whitne y, and are presented here to give data in keeping 


with the original tests of this paper. 
Criticism on, and Chilling Efects 0), Vanadium and 


|the Influence of Vanadium upon Cast Iron,”* at the 
March, 1911, meeting of the Iron and Steel Institute, 
stated: ‘‘There is considerable disagreement as to the 
influence of vanadium.” Expressions of this character 
had much weight in the taking of extra precautions when 
testing these alloys, in the belief that the results might 
settle some of the disputed points. 

Information of the chilling qualities of the alloys 
is given below, and in the various sets of Tables V. to 
IX., as tests 27 and 32. It uired but a few tests to 
show that the difference in the pouring temperature 
of the metals, due to the cooling effect uced in 
melting the alloys, was such as to make the depth of 
chill shown in Tables V. to IX. an uncertain factor for 
these tests. This is more fully realised when the fact is 
considered that “‘hot” metal will chill deeper than 
‘dull ” metal. 

To obtain more favourable conditions for rapid pouring 
and less travel of metal than was offered by the mould, 
Fig. 1, cupola chill-blocks were made after the plan and end 
views in Fig. 4. The pair of chilled blocks R were poured 
with the regular car-wheel metal, cooled down to near! 
the same temperature as that for pouring the chill-bloc 
| moulds V and 7’ having the vanadium and titanium alloys 
|in their respective ladles. This method emphatically 
demonstrated that the vanadium increased the depth of 
| chill, or held the carbon more in its combined form, while 
| the titanium operated in the opposite direction. Numerous 
tests were made following this plan, some of which had 
| a 4-in. chiller-face plate in place of the 2}-in. plate Q, 
and all of them were effective in the same direction as to 
their respective results. 

One test with the three sets of moulds, Fig. 4, gave a 
difference in the thickness of chill as seen at X, Y, and Z, 
Fig. 7. The Set R (Fig. 4) was poured with the regular 
iron ; the Set V with the vanadium ; and the Set 7’ with 
the titanium alloyed metal ; there being 1 1b. of each alloy 
in about 175 lb. of metal. 

Further experiments, having 2 lb. of titanium in the 
175 1b. of metal, gave a thickness of chill seen at Vand W, 
Fig. 7, of 1 in. in the regular metal and 4 in. in the 
alloyed metal respec In 





stively, as marked in the cuts. 
the belief that by increasing the amount of titanium the 
chill might be wholly prevented, 4 1b. was put into the 
metal for two tests. Pais did not act as effectively as 
the 2 lb., and showed that iron could not be prevented 
from chilling beyond a certain limit by its use. 

Effects of Vanadium, Titanium, and other Factors on 
Contraction.—Tests to obtain contraction were made with 
both round and square bars, and are given in Table XI. 
The 2}-in. round bars show the contraction for a length 
of 121n., and the square bars for 22 in. The ratios for 
contraction of the bars cast on end agree closely with 
those of the bars cast flat. The regular irons are fairly 
uniform in their contraction. The vanadium bars show 
a greater contraction than those containing titanium, the 
latter having the least of any of the metals. The spurious 
metal of Set 16, having no ferro-manganese in it, shows 
the greatest contraction. The most radical difference 
exists between the all-chilled and the all-grey bars. 

Effects of Vanadium and Titanium on Strength.—In 
making deductions of the relative strength for the alloy 
mixtures, &c., the round bars were selected chiefly on 
account of their uniform structure and greater uniformity 
of results. Fig. 8 is a good illustration of the uniformity 
of the metal as it comes in round bars rather than in 
squereones. The grey round bar A’ shows a much better 
uniformity of grain structure than exists in the square 

rs L and P, Figs. 5 and 6. These last present irregular 
patches of grains embodying every structure from white 
at the corners D’, ereen te 4 with mottled, leading to a 
grey centre, sensitive to change with the least variation 
in the dampness or character of the sand, hardness in 
ramming, and temperature of pouring metal. This 
irregularity of structure is likewise apparent in the all- 
white square bars H and M, Figs. 5 and 6, when com- 
pared to that seen at B’, Fig. 8. 

The titanium bars show an increase of strength over 
the regular bars of 27 per cent. in the white iron with 
bars 39 and 44, Table VI., and 32 per cent. in the white 
iron with bars 59 and 64, Table VIII. 

The vanadium shows an increase of strength of 9 per 


cent. in the grey iron with bars 48 and 53, and 17 per cent. 
in the white with bars 49 and 54, both of Table VII. 
The spurious bars which have no ferro-manganese or 


other alloys in them show a decrease of strength of 7 per 
cent. in the grey iron, with bars 63and 68 of Table VIII. 
No comparison of the white iron in the round bars can 
be given, since there are no chilled round bars for this 
last set ; but the contrast is so great in the square chilled 
bars 55 and 65, which show the white of the spurious 
metal, that it is safe to consider them 30 per cent. weaker 
than the regular iron. 

Some tests having shown vanadium and titanium bene- 
ficial in increasing the strength, it seems reasonable to 
suppose that all the other sets having them alloyed in 
the regular metal should show a similar tendency. It 
may be that in car-wheel metal there is a definite absorp- 
tion of the alloys necessary to increase materially the 
stren of the y and white. By the use of large 
round test-bars for making the relative comparison in 
these irons, further experimenting with this grade of 
metal along practical lines should establish beyond any 
doubt the question of such a limit. 

Comparison of Partly-Chilled with Wholly-Chilled and 
Grey Bodies.—In conducting this series of tests, bars 
were cast having only one side chilled as companion bars 
to the all-chilled and grey bars, as seen by the second 
test, Tables V. to IX. It will be a surprise to many to 
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TABLE V.—Bars 26 To 30 Hap 12 Oz. MancaNngse; Bars 31 To 34, 120z. MANGANESE AND 10 Oz. 
VANADIUM IN 225 LB. OF METAL. 


Test No. | Fracture and per Cent. of Chill. 
—|- ; 
| 


R 26 |Chilled both sides, All white iron 
27 (Chilled}in. oneside  .. er 
| All grey iron a 


y iron ws % 
'Chilled. All white iron .. 


\Chilled two sides. All white iro: 


$1 
82 Chilled § in. one side 
33 i 


All grey iron 
34 All grey iron 


Set R poured with regular 


R 
RW 

R29 |All grey i 
R30 

" 

y 

> 


TABLE VI.—Bars 33 to 39 HAD 12 Oz. MANGANESE; Bars 40 to 44, 12 Oz. MANGANESE AND 10 Oz. 


iron. Set V poured with vanadium in regular iron. 


R85 Chilled both sides. All white .. 
R36 Chilled 7, in. oneside.. on 


R37 s All grey iron 
R38 All grey iron 


y So nies 
R39 Chilled. Allwhiteiron .. ; 
140 |Chilled both sides. All white .. 
741 (|Ohilled gin. one side oe a 


742 ~All grey iron 
743 ~All grey iron 


7'44 Chilled. All white iron ;. 


TABLE VII.—Bars 45 to 49 Hap 12 Oz. 


45 Chilled both sides. 


47 ~—sC Ail grey iron 

48 ~=— All grey iron ~ 
49 Chilled. All white i 
50 


ron .. 


51 Chilled /, in. one side 
V 52 = Grey, slightly mottled 


V53 Grey, slightly mottl 
V 54 Chilled. All white i 


TABLE VIII.—Bars 55 to 59 HAD 12 Oz. MANGANESE; Bars 60 To 64, 12 Oz. MANGANESE AND 22 Oz. 
TITANIUM IN 225 Lp. or MeETAL, WHILE Bars 65 TO 68 WERE FREE FROM MANGANESE AND OTHER ALLOYS. 


h65  \Chilled both sides. 


59 Chilled. All white 


ed 
ron .. 


Depth. Tension. Load. | Deflection. | Modulus. Drop. | Set No. 





Width. | 
in. in. Ib. in. 
2.06 | 2.00 Nowel 15,150 0.030 
2.10 2.05 a 14,330 0.036 
2.12 2.08 4 23,860 0.070 
2.31 Diameter ne 25,750 0.095 
2.21 * #3 14,620 0.080 
2.08 1.97 Nowel 16,100 0.030 
.-| 2.05 1.99 z 15,370 0.035 
2.08 2.00 oe 22,020 | 0.070 
2.32 Diameter Ep 23,430! 0,070 


TITANIUM I 


N 225 LB. or METAL. 


2.14 1.98 | Nowel 22,420 - 

2.03 2.07 2 18,990 | 0.037 
2.12 2.04 0” 25,740 | 0.075 
2.27 | Diameter | “< | 26,620 | 0.077 
2.22 oP. ose 13,440 | 0,024 
2.02 1.97 | Nowel 16,100 | 0.031 
2.07 2.00 | a 15,130 | 0.032 
2.06 1.99 90 21,870 0.074 
2.32 Diameter - 23,400 0.059 
2.22 9 ae 17,110 0.028 


VANADIUM IN 225 Lp. oF MRTAL. 


R All white .. 
R44 Chilled # in. one side es 
R 


Chilled both sides. All white .. 


All white .. 
R66 Chilled jin. one side. Balance mottl 
R57 Greyiron. Corners chilled 0 

R68 ~ Grey iron, slightly mottled 


7:60 Chilled both sides. All white .. 
761 Chilled } in. one side. Balance mottled) 2.04 
7:62 Grey, corners slightly chilled 


763 (Grey iro’ 


n ee oe oe 
764 (Chilled. All white iron . 


S65 Chilled both sides. All white 
S66 Chilled § in. one side. 
S 67 Grey, corners mottled 


S68 = |Grey iron, mottled 


TABLE IX.—Bars 69 To 72 HAD 12 Oz. MANGANESE; Bars 73 TO 77, 10 Oz. TrTaNiuM AND 5 Oz. VANADIUM; 
Bars 78 To 82, 12 Oz. MANGANgEsk, 15 Oz. TITANIUM, AND 8 Oz. VANADIUM IN 225 LB. oF METAL. 


Deeply mottled 2.06 


1.90 
2.10 
2.08 
2.29 |I 
2.22 
2.00 
2.10 
2.05 
2.27 I 
2.20 


202 Nowel 16,460 0.030 
200 a 14,380 0.035 
2.01 * 23,790 0.090 
diameter Be 23,910 0.078 
9 e 15,610 0.022 
1.98 Nowel 16,0380 0.035 
2.02 is 14,090 0.080 
2.00 i 24,800! 0065 - | 
diameter oa 25,580 | 0.060 | 


” * 17,890 | 0.025 


. 2.00 2.00 Nowel 15,980 0.030 

led 2,00 2.07 mK 18,140 0.038 

.-| 2.02 2.00 i 22,720 | 0.070 

2.25 Diameter oa 26,000 0.075 

2.24 se sn 13,830 0.017 

--| 200 1.98 Nowel 13,200 0.025 

2.03 a 16,840 0.035 

--| 2.06 2.00 ” 22,080 0.075 
.. 2.26 Diameter as 25,810 0.08 
2.22 os ae | 16,070 0.05 

2.04 2.04 | Nowel = 11,400 0.020 


2.04 


2.04 ” ' 10,860 0.030 
” 17,870 0.050 


2.00 | i 
ee .. 2.2% Diameter ae 24,180 | 0.065 
Set S poured with spurious metal containing no ferro-manganese. 








69 ~=Chilled both sides. All white .. ..| 1.98 2.02 Nowel | 18,480 0.035 41,170 5 17 
R70 Chilled }in. one side. Balance mottled 2.04 2.50 o 16,760 0.055 | 28,660 6 17 
R71 All grey iron = Boe --| 2.06 2.05 ‘6 24,390 0.085 | 61,020 11 17 
R72 |Allgrey iron.. és pa 2.27 Diameter “< 24,080 0.065 62,660 3 17 
1 V73 Chilled both sides, All white .. oe} 2.08 2.00 Nowel 12,330 0.025 | 27,470 si 18 
TV 74 Chilled } in. one side. Balance mottled 2.05 207 - 18,340 0.040 | 37,580 6 18 
- a 75 |All grey iron ‘ és aN «| ae 2.04 » 24,980 0.065 51,390 ll 18 
TV 76 |All grey iron yee eee +, 229 | Diameter;  .. 22,070 0.060 56,060 Sn 18 
7 V77 Chilled, All white iron .. “a e-| 222 ws on 16,370 0.029 38,560 ah 18 
TV 78 (Chilled both sides. All white .. oc) Bae 2.03 | Nowel 16,250 0.030 | 36 210 4 19 
id Vv 79 Chilled } in. one side. Balance mottled, 2.00 2.04 os 14,580 0.040 31,530 5 19 
7 V 80 |All grey iron “sé. veo) 2.00 ‘i 22,240 0,065 | 49,060 8 19 
7 V 81 |All rey iron + oa 2.29 Diameter an 23,470 0.060 59,620 és 19 
7 V 82 |Chilled. All white iron «. 2.90 . “ 18,700 0.080 | 653,570 19 
TaBLE X.—Transverse and Drop Tests of One Side Chilled | Tabix X1.—Contraction of Rownd Bars Cast on End and 
Bars Alternated to be in Compression and Tension. Square Cast Flat. 
| | é Poe g ‘ — a. Raggy Bagge Square Square 
, lin igs .| Set No. rs. ars. rs. All Bars. Part) Bars. All 
| Pretween didi a lt | a | P iS Chilled. Grey. | Chilled. Chilled. , Grey. 
“ sc — <eo-cumme a aes = oume= 
3 Bs Fr 3 | 3s g Fs 3 | in. in. in. in. in. 
E 4 lel Cl kL. and head Rig | 0,92 0,12 0.47 0.28 0.26 
83 Grey iron, slightly mottled |2.09 |2.06 '21,070 0.045 42,760 720] V1S | 0.28 0.18 O48 0.30 0.27 
$4 Chilled four sides. All white|2. 12 /2.18 23,380, 0.040 41,770 15|20| 14 0.22 0.12 0.47 028 0 26 
85 Chilled § in. one side. he | "15 0.21 0.11 0.43 0.29 0.25 
“Balance mottled. Grey side ol s 16 = 0.50 0.36 0.32 
intension .. .. __.. 2,06 2.05/21,590/ 0,080 48,435 9}20| ,, #17 ote ‘"o 0.48 Ost Oss 
86 Chilled y in. one side} | TVip = O18 0.47 0.29 0.26 
| Balance mottled. Chilled} | | 0.23 0.12 0.48 0.30 0.27 
par) a , ee nai ae ae 0.035 48,111! 7/20 " 
7 Grey iron, slightly mott 2.11 | 2.07 | 19,420) 0.045 38,664) 8/21 BLE XII.—Brinel, ] 
88|Ohilled four sides. All white|2.06 2.20 22-460| 0.020 4o,ss2 16|21 | ABLE XII-—Brineld and ees iene Sate 
89 Chilled }} in. one side. of Specimens, Fig. 4. 
| Balance mottled. Grey side | - 
intension ..  .. _..|2.10'2.04/19,880| 0.050 40,947 8/21 H I J K L 
90 Ohilled }) in. one side. C} | 
Balance mottled. Chilled se 3 ra Te aa | 
side in tension a - |2,06 2,0€ 13,660) 0.080 28,132 6/21 ; . 
" Chilled ~ one side : ote. id | | B 5a Bri. Sel.| Bri. Scl. | Bri. Sel. Bri. Sel. Bri | Sel. 
| mottled. Grey side in ten- | -. “ge | ame | on oy 
Oc a ..,8.11 8.2628, 760| 0,070 |48,s01 1alan | 13 | S08 | G5 | $48 | 80 | 1D | Bo | $96 | 55 | 185 | B0 
aa mn ge 14 R 417 66 403 | 58 185 | 88 386 61 175 | 38 
pone ny 2.18 2.06 /17,260| 0.085 '94.378'..\0¢|15 7 | 419 | 68 427 | 56 | 211 | 41 412 58 186 | 40 
93 Chilled } in. one side ; } in.| — pots. 15116 S | 452 | 69 | 412 | 59 | 224 | 40, 448 «60! 191 | 429 
mottl "Grey side red | 17, R | 358 | 62 300 | 66 | 189 | 39 817 47° «178 | 37 
tension... __.. (2.12210 21,760) 0.055 41,914 za | 18.7 F382 64 875 | G1 193 4G 400 G4 183 | 40 
94 Chilled } in, one side ; 3 in.| 442 | 66 | 422 | 54 189 | 41 717° «57 | 179 | 38 
mottied. Chilled side in | ee See Sennen Se eee 
| 2 7S . ° 
a ane wiieiaeld.« ata 18,190) 0.025 a -/®2| find that in all the tests, excepting the two of Set 14, the 
mottled. Grey side in partly-chilled bars are weaker than the all-chilled or 


-. /2.11 2.08 


tension ee oe 
96 Chilled 4 in. one side ; 1 in| 
mottled. Chilled side in 


tension “3 aa 





20,350, 0.055 42,127 
| | 


| | 
2.13 2.13/15,720' 0.080 29,281 











5\22| white bars. A good view of these three companion bars 
ig. 5, K being the partly chilled side. 
rs is due to internal 


| | | is shown in F 


The weakness of the partly-chilled 











57,300 


48,108 | 
39,170 
54,700 
66,570 
37,477 


36,960 
33,28) 
48,250 
57,180 
47,711 


38,220 


51,250 


35,960 
38,100 
50,610 
69.640 
33,966 
30,300 
36.060 


44,810 


24,170 
22,800 
39,420 
64,204 





Set 7 poured with titanium in reg 


MANGANESE ; Bars 50 To 54, 12 Oz. MANGANESE ANI 





: oa 


5 
9 


5 
7 
1 


_- 


* —30Om + 


4 
4 
7 


+ eee : 





--|22/ strains and scattered amalgamation of the state of the 
broken carbon of the metals. Bars showing nearly every 


ular iron. 
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effect of rapid and slow cooling, and in no wise possessing 
the homogeneous blending of one character of grains, seen 
by the oy white and grey, is well illustrated by H, L, 
Fig. 5. All the partly-chilled bars showed the chilled body 
interlacing the mottled, and the latter blending into the 

y, Figs. 5, 6, and 7. This is generally considered to 

a stronger section than those where a distinct line 
marks the separation of the white and grey, and causes 
conditions such as can still further increase the weakness 
of partly-chilled castings. Designers should duly con- 
sider this factor, so as either to have a strong backing 
of the mottled and the grey, or to have the chilled side 
of the casting arranged in compression, if practical, when 
strains or concussions of its work are brought to bear upon 
it, a feature in keeping with the tests on treatment of 
Table X. 

Comparison of Strength in All-White and AU-Grey Irons. 
—A feature of this paper worthy of consideration is the 
strength and deflection obtainable in strictly all-chilled 
or white iron. It is generally supposed that white iron 
is very much weaker than grey, and has very little, if any, 
deflection. By referring to Tests 7, 21, 30, 35, 44, 49, 54, 
69, 82, 84, and 88, it will be seen that white iron can be 
obtained at least 75 per cent. as strong as grey. White 
iron is the strongest with the crystals radiating from a 
centre as at M and B’, Figs. 6 and 8. The round bar 
excels the square in this form of structure. 

Spalling Weakness of Chilled or White Iron.—The chief 
evil of white iron lies in its strength being erratic and 
easily spalled. It is believed that founders could greatly 
increase and control the strength of various grades of 
white irons and make them aaa more reliable.* 

Numerous experiments were conducted to test the 
spalling weakness of white and grey iron, and it was 
found that white bodies do not possess much over one- 
third the strength to resist spalling blows that exist in 
the grey or mottled of the same iron. It shows the 
importance of designing that portion of the casting 
subject to such blows to contain as far as practical grey 
or mottled iron. 

Hardness Tests of All-Chilled, Partly - Chilled, and 
Sand-Cast Test-Bars. —Table XII. gives Brinell and 
scleroscope tests of three samples taken from each of the 
first three bars of Sets 12to 19, a view of which is seen in 
Fig. 5. The Brinell depressions were produced by a 3-in. 
ball loaded with 6000 Ib., and the readings are the weight 
in kilogrammes sustained by 1 mm. of area of the depres- 
sion produced by the total load. This is the standard 
method of testing Brinell hardness. Both the Brinell 
and scleroscope records are the averages of four to six 
tests on a sample. 

The columns GH, J, J, K, and L give the tests of the 
surfaces indicated by the same letters shown in Fig. 5. 
Those who conduct these kinds of tests know that there 
is some variation of hardness over an area although it may 
not exceed 1 sq. in. The surfaces H had a variation of 
3 to 7 points, and J 8 to 15 points, J about 6 points, while 
L had but 3 points, showing that a greater uniformity 
in hardness can be expected in all-grey bodies than in 
mottled or chilled surfaces. 

The table also shows that directly chilled faces, as H, 
are harder than those crystallising over a sand surface 
caused by the heat-absorbing effect of a chiller some dis- 
tance from such points, as J. The excessive variation of 
the surface J is believed to be caused by the curved struc- 
ture of the heat radiation lines, as they come to the sur- 
face at an angle, differing from the straight lines shown 
on the sides at H. 

The spurious iron is on an average harder than the 
regular iron. The alloys appear to have a hardening 
effect as compared with the regular iron, or that having 
only ferro-manganese in it. The irregularity in the effect 
of the alloy is no doubt due to the variations in the tem- 
perature of the metal filling the moulds, and —— about 
variations in hardness similar to creating an ir arity in 
the chill, strength. deflection, and contraction of light irons. 

Credit for Professional Co-Operation.—Nearly all the 
bars tested for records in this paper were cast at the 
Cleveland plant of the National Car-Wheel Company, and 
tested by Mr. H. E. Smith, engineer of tests, assisted by 
Mr. G. k Doke, both of the Lake Shore and Michigan 
Southern Railroad, Collinwood, Ohio. Assistance was 
rendered in making the bars by Messrs. H. E. McClumpha, 
general manager; J. D. Cunningham, plant manager ; 
and Charles K. Logue, foreman of the wheel foundry. 
Some of the tests shown herein were made by Professor 
John H. Nelson, of the Case School of Applied Science. 
The hardness tests were made by Mr. Robert R. Abbott, 
metallurgical engineer of the Peerless Motor-Car Com- 
pany; the analyses by Messrs. Crowell and Murray, 
chemists, both firms ot Cleveland. The vanadium was 
furnished by Mr. George L. Norris, engineer of tests of 
the Vanadium Sales Com By of America, and the 
titanium by Mr. Charles V. Siocum, general sales agent 
of the Titanium Alloy Manufacturing Company, both of 
Pittsburg, Pa. All the tests-bars were made by, and 
tested under the supervision of, the writer, who hereby 
desires to tender sincere thanks to all the above firms and 
gentlemen for having so kindly and ably assisted him in 
these researches. 





Beieian State Rattways.— The revenue of the 
Belgian State Railways for the first half of this year was 
6,158,480/., as compared with 5,816,120/. for the first half 
of 1911, showing the substantial increase of 342,31 
The receipts from passengers were 1,893,640/., inst 
1,773,040/., and from goods 4,264,840/., against 4,04 5 


* Suggested by the author in a paper, “‘ A Suggested 

System of Test-Bars for Chillable trons,” prepared for 

the Sixth Congress of the International Association for 

— Materials, for their meeting to be held Septem- 
r, 1912, 
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COLONIAL AND FOREIGN ENGINEERING 
PROJECTS. 


WE Loe below a few data concerning a number of 
colonial and foreign engineering projects. Further in- 
formation concerning these projects can be obtained from 
the Commercial Intelligence Branch, Board of Trade, 73, 
Basinghall-street, eaten E.C. 

New Zealand: H.M. Trade Commissioner for New 
Zealand reports that tenders are invited by the Lyttel- 
ton Borough Council for the supply and erection of a 
gas-driven high-lift turbine and reciprocating pumping 
plant. Sealed tenders will be received up to noon on 
August 31 by the Town Clerk, Lyttelton, New Zealand, 
from whom copies of the specification, &c., can be obtained. 
A deposit of 200/. is required with each tender. H.M. 
Trade Commissioner also reports that tenders are invited 
| the Eketahuna Borough Council for the construction 
of a high-pressure water-supply system. Tenders will be 
received up to noon on August 1 at the — ¢ Office, 
Exchange Buildings, Eketahuna, New Zealand. H.M. 
Trade Commissioner has also forwarded an extract from 
the local press stating that the prcposal to raise a loan of 
7000/. for the improvement and extension of the borough 
gas works at Hamilton has been approved by the rate- 
payers. It will be observed that the time for the receipt 
of tenders is limited, and these intimations therefore will 
be of use only to those firms having agents in New Zealand 
who can be instructed by cable. 

Belgium: The Moniteur Belge states that tenders will 
be received up to July 29 by the Directeur des Ponts et 
Chaussées, Avenue de la Plante, No. 15, Namur, for the 
construction of a new lock adjoining the one at Sclayn, 
and for the improvement of the Meuse at that place. The 
upset cost is put at 894,370 francs (35,775/.), and a deposit 
of 45,000 francs (1800/.) is required to qualify ~- tender. 

Spain: The Gaceta publishes (1) a notice whereby a 
concession is granted to the Compaiiia de los Ferrocariles 
Secundarios y Estrategicos de Leén for the construction 
and ng of a railway from Ledén to Benavente ; (2) a 
decree, authorising the Compajiia Anénima Azucarera 
de Madrid to construct and work a railway from Poveda 
to the station at Torrejon de Ardoz. 

Portugal: The Diario do Governo notifies that the 
Portuguese Chamber of Deputies has passed a Bill em- 
eae the legislative authorities to invite tenders, 

uring a period of six months, for the construction and 
see of a railway from Leiria, proceeding by way of 
Pombal, and eventually joining the Beira Baixa line. A 
deposit of 10,000 escudos (about 2025/.) will be required 
to qualify any tender. 

Italy : The Gazzetta Ufficiale, Rome, contains a decree 
where A concession is granted to the Societa Anonima 
per le Ferrovie Secondarie della Sicilia for the construc- 
tion and working of a narrow-gauge railway from Siracusa 
to Ragusa, with a branch from Bivo Giarratana to Vizzini. 

Russia : With reference to the introduction into the 
Duma of a Bill to encourage Russian shipbuilding, H.M. 
Embassy at St. Petersburg have forwarded a translation 
of the law as published in the ‘‘ Bulletin of Laws,” No. 96 
(Series I.), dated June 18. The Law, which will have effect 
for fifteen Poe from January 14, 1913, grants bounties 
to shipbuilding firms situated within the Russian Empire 
for merchant vessels built of metal and intended for 
service in foreign waters or on the rivers, upon the 
registry of the vessel at a Russian port, provided the 
vessel was laid down after the promulgation of the law— 
i.e., June 18,1912. (Finland and certain other districts 
are excluded from these bounties.) The bounties are caleu- 
lated on the registered tonnage of the vessel’s gross capa- 
city, and are on a graduated scale, varying, in the case of 
mechanically-propelled vessels, from 105 roubles per ton 
for vessels of 125 tons and less to 65 roubles per ton for 
vessels exceeding 3000 tons. The bounty on sailing 
vessels with auxiliary mechanical propulsion varies from 
84 roubles per ton for vessels of fos tons and under to 
52 roubles per ton for vessels exceeding 3000 tons. 
Bounties are also to be paid for repairs and the installa- 
tion of new machinery. After the bounties have been in 
force for ten years they will undergo an annual reduction 
of 6 percent. It is to be noted that the Law of July 14, 
1908, respecting the admission, duty free, from abroad 
of iron sea-going vessels will remain in force until 
January 14, 1928. (Rouble = 2s. 14d.) 

Brazil : The Diario publishes a decree (No. 9633) ap- 
proving the plans submitted by Senhores Joao Correa 
and Irmao and the Banco ad Provincia for the construc- 
tion of 31 miles of the line designed to join up S. Pedro 
with 8S. Luiz—viz., between the Villa de tiago de 
ey ong and the 49th kilometre in the direction of 
S. Luiz. The cost of the work is estimated at 1,984,613 
milreis (about 132,000/. ). 

Argentine Republic: The Boletin Oficial contains a 
notice approving the plans submitted by Sejior Juan 
Jonghi for the construction of a harbour in Posadas. The 
work will include harbour approaches, a warehouse, 
breakwater, and wharf. Posadas is on the Parana River, 
at the point where the connection between the North- 
Eastern Railway of Argentina and the Paraguay Railway 
is being made. 

Uruguay : The Diario Oficial announces that a sum of 
220,000 (about 46,700/.) has been earmarked in 
favour of the Hydrographic Works Department for the 
dredging of channels in the River Uruguay and in the 
harbour of Paysandu. 





Conco Rat.way.—The revenue of this interesting Bel 
African undertaking, in its financial year ended June %, 
was 551,998/., as compared with 500,666/. in 1909-10. A 
material advance of 51,332/. was, accordingly, established 
in the past twelve months. The increase is still eontinu- 
ing, the receipts for June showing an advance of 1440. 





CATALOGUES. 


Turbine Pumps.—We have received from Messrs. 
Mather and Platt, Limited, of Park Works, Man- 
chester, a — relating to their high-lift turbine 

umps. These pumps have been made for heads up to 
600 ft., for speeds up to 3000 revolutions per minute, 
and with capacities up to 15,000 gallons per minute. 
The examples illustrated include — for water supply, 
mine drainage, shaft-sinking, and many other purposes. 
Tabulated particulars (including speeds, is and 
dimensions) are given of pumps with capacities ranging 
from 35 to 7000 gallons per minute. 

Electrical Heating Apparatus.—We have received from 
Siemens Brothers Dynamo Works, Limited, 38 and 39, 
Upper Thames-street, E.C., two small illustrated price- 
lists dealing respectively with electric heaters and electri- 
cally-heated kettles. In the former several new designs 
of convectors and radiators are illustrated. The heatin 
elements of the radiators consist of wire spirals ensteund 
in silica tubes, the wire being heated to incandescence by 
the passage of the current. Sis elements can be easily 
and cheaply replaced when damaged or worn. The 
special feature of the electric kettles dealt with in the 
ne list is that they are fitted with replaceable heating 

ements. 


Electric Cranes.—Messrs. Babcock and Wilcox, Limited, 
Oriel House, Farringdon-street, E.C., have lately issued 
a new edition of their electric-crane catalogue, which has 
been revised and considerably enlarged ; a number of new 
illustrations of contracts recently executed have D 
added. The catalogue deals with overhead travellin 
cranes, illustrating and describing their construction an 
special features, and illustrating several examples rangin 
from 1 to 60 tons in capacity ; some of those illustra’ 
are fitted with underhung revolving jibs. Numerous 
examples of fixed and travelling Goliath cranes, travelling 
jib-cranes, portal and semi-portal jib-cranes, transporter 
cranes, furnace-charging machines, capstans, winches, 
hoists, &c., are also illustrated. 


Protection of Iron and Steel from Corrosion.—Messrs. 
Wailes, Dove and Co., Limited, 5, St. Nicholas-buildings, 
Newcastle-on-Tyne, have sent us a booklet centainin 
some information on their ‘‘ Bitumastic ” solution an 
enamels for protecting structural iron and steel work 
from corrosion. Several illustrations of contracts executed 
by the firm are given. These include corrugated-iron 
buildings for steel works, blast-furnace plant, bridges, 
pipe-lines for hydro-electric power plants, steel chimneys, 
and other structures. A selection of testimonials from 
users is also included. ‘‘ Bituros” enamel is also referred 
to in the booklet. This enamel is specially prepared for 
coating the interiors of drinking-water tanks. It is 
claimed to form a permanent protection for the plates 
without in any way affecting the potability of the water. 

Driving-Chains.—Messrs. Hans Renold, Limited, of 
Progress Works, Brook-street, Manchester, have lately 
issued a catalogue dealing fully with their steel bleck 
chains. These chains can, with advantage, be substituted 
for malleable chains for power transmission at com - 
tively low speeds. By means of various adaptations illus- 
tra and described in the catalogue they are also 
rendered suitable for elevators, conveyors, haulage-gears, 
carrier and feed motions, and many other purposes. The 
catalogue gives prices and full particu of over a 
hundred different sizes of chains, divided into three main 
series, which are described respectively as the short-block, 
long-block, and extra-clearance series. The first two 
series are each subdivided into three classes, having short, 
medium, and long pitches. The chains in the extra-clear- 
ance series, which are especially suitable for use in dirty 
and dusty situations, are made with medium and long 
pitches only. Prices are also stated for cycle, lawn- 
mower, textile, and oiling chains, as well as for joints and 
repair parts for all types. 

Marine-Engine Economy.—Messrs. G. and J. Weir, 
Limited, of Cathcart, Glasgow, have sent us a copy of a 
pamphlet recently issued by them, in which they discuss 
the value of vacuum for reciprocating marine engines. 
The main contention of the pamphlet, which is addressed 
to shipowners and superintendent engineers, is that it is 
impossible to increase the earning powers of a vessel by 
increasing the vacuum carried from 26 in. to 28 in. It is 
shown that the utmost reduction in steam consumption 
obtainable by increasing the vacuum through the ae 
mentioned range is 3.4 per cent., this having been effected 
in the case of a high- stationary engine with ports 
and steam- of ample dimensions. This, it is 
pointed out, is a considerably greater improvement than 
would possible with any ordinary slow-speed marine 
engine. On the other hand, the reduced hot-well tem- 

rature necessitates an extra fuel consumption of about 

or 4 per cent., so that when the increased capital ex- 
penditure on the condenser, circulating-pumps, and main 
engines, is taken into consideration, and the extra weight 
and space required are also allowed for, the result is not 
likely to be satisfactory. The firm consider, as a result 
of their extensive experience, that the most economical 
vacuum for ordinary slow-speed marine engines is less 
than 24 in., as shown on the low-pressure card, and the 
condensers and auxiliaries should be designed to produce 
this vacuum with the hottest sea-water the vessel is in- 
tended to travel in. They also state in this pamphlet 
that very considerable economy results from the utilisa- 
tion of the exhaust steam from the auxiliary machinery 
for feed heating, a system which they applied to marine 
installations over 40 years ago. 


Belt-Shifters.—The ‘‘Bamag” belt-shifters for cone- 


pulleys, manufactured by the Berlin-Anhaltische Mas- 
chinenbau Actien-Gesellschaft, of Dessau, Germany, are 


| illustrated and described in a circular which has reached 


ve- T 


us from their representative, Mr. C. A. Matthews, of 
47, Grange-road, Chorlton-cum- Hardy, Manchester. 
This belt-shifter consists of a rectangular metal eye, 
through which the belt passes, the eye being fitted into a 
ring so that it can rotate into any position in the plane of 
the ring. From the latter two 8 project, and 
these rods pass through and are free to slide in holes 
bored in a guide-block. This guide-block is attached, by 
means of a set screw, to the upper part of along rod, from 
which the belt-shifter projects at right angles. The ends 
of the rod are held in position by two brackets, one of 
which is fixed to the ceiling close to the countershaft, 
the other being attached to the machine. The belt- 
shifter is operated by turning the rod, a handle being 
provided for this purpose within ye | reach of the 
machine operator. It will be seen that the arrangement 
is such that when the rod and belt-shifter are turned the 
latter also slides in the guide-block to allow for the 
different diameters of the cone-pulleys. At the same 
time the eye turns in the ring, so that the width of the 
belt is kept parallel to the faces of the pulleys. The 
circular states prices of belt-shifters in four sizes to 
accommodate belts varying from l}in. to 5 in. wide, and 
also shows how they can be used with vertical, horizontal, 
and inclined drives. Among the advan 8 claimed for 
these appliances it is stated that they enable the belt to 
be shifted with ease, certainty, and safety, and with the 
smallest possible wear on the belt. 

Electrical Machineryand Apparatus.—We have received 
from the A.E.G. Electrical Company, of South Africa, 
Limited, Caxton House, Westminster, S.W., a batch of 
catalogues and other advertising literature relating to 
electrical machinery and apparatus manufactured by the 
Allgemeine Elektricitiits Gesellschaft, of Berlin. Among 
them are included a price-list of small continuous-current 
motors and generators for outputs up to 7 horse-power 
and 5.75 kilowatts, a price-list of induction-motors from 
7.5 to 100 horse-power for single-phase, two-phase, and 
three-phase currents, and two other price-lists dealing 
respectively with desk and wall fans and electric heatin 
and cooking apparatus. Descriptive pamphlets devo 
to motor-generators, grinding and polishing-motors, elec- 
trically-heated fiat-irons, insulation-testing instruments, 
and drawn-wire incandescent lamps, have also been 
issued. The latter pamphlet gives some illustrations 
and particulars of the manufacture of the wolfram wire 
used in these lamps, and points out the many advan 
they possess over the old metal-filament lamps. A circular 
illustrating the company’s house-water supply system has 
also been received. In this system an electrically-driven 
rotary pump delivers into an air-vessel, from which pipes 
lead directly to the various points at which water is re- 

uired. On the top of the air-vessel is a switch control- 
ling the motor, the switch being operated by the pressure 
in the air-vessel. The arrangements are such that when 
the pressure in the air-vessel drops, owing to a tap having 

m turned on, the motor starts up and drives the pump, 
thus keeping up the supply of water. When the tap is 
turned off the increase of pressure opens the switch and 
stops the motor. Another ae gives an illustrated 
account of the Dessau-Bitterfeld electric railway, which 
is operated by single-phase current at 10,000 volts pres- 
sure. Particulars are given of the generating plant, over- 
head contact line construction, anh a the two types of 
locomotives employed, respectively, for passenger and 
goods traffic. 








VipraTION ON Lamp ViTaLity.—The comparative 
merits of different makes of incandescent electric lamps 
cannot be a og unless their power to withstand 
vibration is a known, and immunity from filament 
fracture when subjected to shock is naturally of much 
importance. Bearing on this point, some recent tests 
with Mazda lamps, carried out in the Argentine Govern- 
ment Navy laboratories, appear to show that these lamps 
give very satisfactory results when subjec to con- 
tinuous vibration. e@ tests were applied to four well- 
known makes of metal-filament lamps, including the 
Mazda, and also to a standard carbon-filament lamp. 
The results of the tests were as follow:—(a) metal-fila- 
ment lamp, 25 minutes; (b) metal-filament lamp, 30 
minutes y metal-filament lamp, 45 minutes; carbon- 
filament lamp, 35 minutes ; zda drawn-wire lamp, 
2 hours 20 minutes. We understand that another 
Mazda lamp, tested under the supervision of the elec- 
trical engineer to the Argentine Navy, lasted for 5 hours. 
he tests were carried out under “severe vibration,” but 
what this actually amounted to we are not informed. 





Fire Tests with Fire-Extinevuisners.—The ‘‘ Red 
Book,” No. 165, of the British Fire-Prevention Com- 
mittee, which has recently appeared, contains particulars 
of tests carried out with ‘‘Abbé Daney” fire - extin- 

ishers in order to ascertain their effect on various 
urning materials. There were in all nineteen tests and 
four re-tests, which were undertaken both in a room 
and in the open. Three sizes of extinguisher were put 
forward for test: large, 9.9 gallons (45 litres), medium, 
3.3 gallons (15 litres), small, 2.2 gallons (10 litres). The 
yd was on wheels, while the smaller were arranged 
to carried on the back. Two different fluids were 
used in the extinguishers—one for ordinary, and the 
other for petrol tests. The results showed that these 
extinguishers, when properly handled and brought 
promptly into action, were efficient in checking small 

res in their early stages. Upon petrol vapour, where 
the surface was not too large, they were effective, and 
upon celluloid wy! effective. Where soft and loose 
material was ignited, the usual difficulty in stopping the 
| smouldering which ensued was met with, and recourse to 
stamping out or applying water was n . The 
flames could, however, kept in check onl nearly 
extinguished, 
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Fic. 1. 


We illustrate on this page an ingenious portable 
machine which has been devised for cutting up flat 
bar iron and sections by hand-power. It may also be 
used for turning out bent bars when such are required, 
as in reinforced concrete. The machine is illustrated 
in perspective in Fig. 1, which is a reproduction from 
a photograph, details of the various parts and motions 
being shown in Figs. 2 to 9. 

The chief advantage claimed for the machine is 
that it is very light, weighing only 60 1b., including 
the stand, and can therefore . easily carried about, 
a feature which should make the machine valuable for 
use in places remote from workshops, in the colonies, 
&e. In addition to this it can do the work of much 
heavier machines, weighing as much as 3cwt. It is 
designed to cut iron bars 2,% in. by 7; in., and angles 
up to 2¥ in. by 2? in. by ,°, in. ; we ourselves have 
cut bars in it up to 2in. by § in. and angles up to 28 in. 
by 2¥in. by fin. It is also stated that round and 
square bars 1,'; in. diameter can be cut by it, but we 
have not tried any quite so large in diameter. The 
frame of the machine is a steel casting, the cutters are 
of tool steel and the pins of hardened steel. The 
machine can be fixed to a vice, an angle-iron stand, or 
on a bench, the one illustrated in Fig. 1 being on an 
angle iron stand. It can be very easily operated, a 
boy being able to work it, whereas some other machines 
to do the same work require one man or more for 
their manipulation. The action of the machine will 
be understood on reference to our illustrations, which 
are, with the exception of Fig. 1, diagrammatic, but 
will enable us to make clear the construction. 

The frame of the machine is composed of two parallel 
fixed plates A and b, the former being shown alone 
in Figs. 2, 3, 4, while both may be seen in Figs. 5 and 
6. In Figs. 2, 3, and 4 the side B of the frame is 
removed for the sake of clearness. In the two parallel 
sides of the frame are two oblong cavities C and D in 
which the bolts or axles E and F are located. These 
axles traverse the slots G an’ H in the movable 

I. The slot H is curved as shown, and has the 
centre of the cutter-blade J for its centre. The slot 
K has ite inner edge L curved to the same radius as 
the slot H, with the same centre. The opposite edge 
is straight and of the shape shown in the engravings. 
The axles or pivots E and F are guided loosely in the 
long cavities C and D, and a pin M, which is placed 
below the pivot F, is fixed in the frame plates A and B. 
The movalte cutter carrier I is operated by means of a 
hand-lever N, which is pivoted on the frame as shown, 
and to this hand-lever a connecting-rod O is attached, 
this rod having in it a certain number of notches cut, 
the purpose of which is to engage with and pull over 
the part I by means of the extension piece on the latter. 
This connecting-rod O is pivoted to the hand-lever 
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by means of a pin, as shown, the pin being placed in 
either of the holes P or Q as desired. The movable 
plate I carries the cutter-blade J. Fig. 9 shows one of 
the cutters. 

If the hand-lever N is depressed, the plate I is 
— down, and, being restrained towards the centre 

y the bar that is to be cut, the slot H in the plate I 
rises until its lower end comes in contact with the pin 
M. As soon as this happens, the plate I, though still 
free to swing round, is, at the same time, ay moved 
to the left as the pin E shifts towards the enlarged lower 
part of the slot K, and the plate I continues to move 
round a new centre of rotation, this position being shown 
in Fig. 4. The bar to be cut (in this case an angle iron) 
is shown at R, in Figs. 2 to 5, and at the beginning of 
the operation it is situated at the centre of rotation, and 
is therefore subjected to a torsional stressonly. As the 
centre of rotation shifts, however, with the motion of 
the hand-lever N, a shearing action is brought upon it 
if the pin M is left in place, and the bar is cut. If the 
bolt M is removed, the cutters will act like ordinary 
shears, but in this case the cutter-blade J revolves 
round its centre, and is not then used for shearing 
angles, &c., but is adapted for cutting round bars, 
which pass through a hole near the outer edge of the 
cutter-plate away from the centre, and also through a 
similar hole in the fixed plate. The bar, while being 
cut, is held in place by the screw S. 

It is claimed that the cutting tools are very durable, 
as they can be reversed and both sides used, and they 
can be set and taken out very quickly from above by 
means of a simple hand-grip. e cutting-tools fur- 
nished with each machine _ the following sections 
to be cut :—Round iron up to 1 ¥, in. diameter, square 
bars up to 1 in., flat bars up to 2,% in. by 4% in., 
tee iron up to 2in. by 2in. by ,y in., angle iron 
up to 27 in. by 2? by ,°, in., and window-frame iron up 
to lgin. by lin. Two sizes of the machine are made, 
the smaller one weighing about 13 lb. without the 
stand. By removing the cutter-blocks the machine can 
be used for bending iron bars, an application that 
might make it useful in reinforced concrete work. By 
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the insertion of a special pair of cutters small holes 
may be punched in plates, and V/-shaped notches cut. 
It is being placed on the market by Mr. O. N. Beck, 
11, Queen Victoria-street, E.C. 





THE CENTENARY OF CoaL-Gas.—The present year, 
marking the hundredth anniversary of the application of 
coal-gas to lighting purposes, the German gas industry, 
through the German Company “‘ Zentrale fiir Gasverwer- 
tung,” has issued, ,in conjunction with the Leipzig 
Illustrierte Zeitung, a special number entitled “ 
Gas.” This number contains over 100 pages of copiously 
illustrated matter, dealing with coal-mining, gas produc- 
tion and distribution, the utilisation of gas, and so forth. 
The price of the issue is 2 marks. 





South ArricaN Pustic Works.—The revenue of the 
railways and harbours of the Ca Colony for the 
current year is estimated at 13,013,275/.—viz., railways, 
12,116,6642. ; and harbours, 896,611/. The expenditure 
of the year is estimated at 13,939,275/. This total is 
made up as follows: — Railway working expenses, 
7,220,476/.; harbour working expenses, 637,033/. ; interest 
on debt, 3,202,640/. ; depreciation, 1,366,060. ; improve- 
ments, 600,000/.; and contributions to public revenue, 
500,000/. The railway revenue for the current year is 
considered encouraging, the estimates having been ex- 
ceeded by about 40,000/. per month. 





THE INSTITUTION oF AUTOMOBILE ENGINEEKS.—An 
interesting visit was made by a number of members of this 
Institution on the 17th inst., when by the kind invitation 
of the East: Asiatic Company, they were enabled to inspect 
the wer | of the motor-ship Selandia, on her return 
from a 21,000-mile voyage to Bangkok and back. It 
was reported that the machinery had given every satis- 
faction during the trip, and with the exception of some 
minor alterations to the auxiliary plant, dictated by the 
experience gained, no modifications were found to be 
necessary. The fuel consumption was stated to be about 
9 tons per day, and the staff employed on the whole of the 
machinery was ten men, with three boys for cleaning 


purposes, 
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SELECTED ABSTRAOTS OF RECENT PUBLISHED 8PEOIFI- 
CATIONS UNDER THE AOT OF 1907. 

The number of views given in the Specification Drawings is stated 
in each case; where none is mentioned the Specification is not 
illustrated, 

Where inventions are communicated from abroad, the Names, &c., 
of the fom ora are et de py he Patent Oifee 

Copies o, ifications may ti at t , Sale 

+ 4 son th ton Buildings, Chancery-lane, W.C., at 
the uniform eens of 8d. 

The date of the advertisement of the acceptance of a Complete 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, whén the date of sealing is given. 

Any person may, at any time within two months from the date of 
the advertisement of the t of a Complete Specification, 
give notice at the Patent O, of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act 








GAS ENGINES, PRODUCERS, HOLDERS, &c. 


16,287/1l. A. R. Be » Grantham. Internal- 
Combustion Engines. (4 Figs.) July 14, 1911.—The —_ 
cant’s method of startin and other internal-combustion 
motors consists in introducing a charge of petrol or other inflam- 
mable liquid through the charge-valve into the combustion 
chamber or cylinder of the engine, then introducing a second 
charge of petrol or the like on to the outside of the closed charge- 
valve, and then igniting the charge in the cylinder by hand to 
provide a first impulse to the piston, which ats auto- 
matically draws in the charge behind the charge-valve, together 
with air, to produce a second impulse. ais the cylinder of the 
gas-engine, having its crank b, connecting-rod c, and piston d 
placed in the position which is well known to obtain the most 
effective initial stroke when starting from rest. e is the com- 
bustion chamber and / is the charge-valve, which is shown held 
open by means of a wedge, so that a charge of petrol can be intro- 
duced by hand through the orifice on to the top of the charge- 
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valve f past the seat of the valve and into the combuation chamber 
e. After the charge of petrol has entered the combustion chamber 
e, the wedge is withdrawn, and the charge-valve / is closed by the 
action of the spring i. Another charge of petrol is then intro- 
duced on to the top of the charge-valve f, as illustrated. This 
charge of petrol will enter the combustionchamber e and cylinder 
@ as soon as the charge-valve opens on the suction or charging 
stroke. The first charge of petrol in the cylinder a has in the 
meantime formed an explosive mixture by mixing with the air in 
the cylinder a, and it is ignited by operating the ——— by 
hand, and the first impulse is given to the engine. On the crank 
b making one revolution, the second charge of petrol, which is 
lying on the outside of the charge-valve J, is drawn, together with 
air, into the busti h e and the cylinder a by the 
action of the piston d, and, forming an explosive mixture, is com- 
P and exploded by the action of the engine, and a start is 
thus effected. (Accepted May 22, 1912.) 


MOTOR ROAD VEHICLES. 


18,427/11. C. W. Bunn, West Bromwich. Motor 
-Vehicles. (5 Figs.) August 15, 1911.—According to 

the present invention, a pivoted hand-lever adapted for more or 
less vertical movement is arranged on the top of the door, or the 
top of the lower portion of the door, of a motor road-vehicle, 
and a link, wire, or other connection couples the pivoted lever 








with a bell-crank or other lever on, or close to, the slam-lock 
roper, 80 that when the hand-lever is pulled in one direction 
rom its normal position, the slam-lock bolt is thereby with- 


drawn, and when the hand-lever is released, the spring of the 
slam-lock bolt returns the parts to their normal position. In 


above the slam-lock 1, a small base-plate 2,on the underside of 
which one end of the quadrant-lever arm 8 is connected by a 
fulcrum-pin 4, the quadrant lever-arm 3 being adapted for more 
or less vertical movement about the fulcrum 4, and having its 
quadrant part 1 mpm through the slot 6 in the base-plate 2. 
A portion of uadrant like lever-arm 3, which projects 
through the slot 6, is formed as the say projec! handle 
10. e quadrant-lever is connected by a link 12, or o con- 
nection with the means for actuating the bolt of the slam-lock. 
To accommodate this link, the lower portion 13 of the quadrant- 
lever 3 is provided with a transverse joint-pin 14, and is slotted. 
The lower end 16 of the link 12 is connected by a joint-pin 17 toa 
bell-cranked lever 18, situated in the slam-lock case 19, and 
mounted on a fulcrum-pin 20 fixed thereto, the two-armed lever 18 
having one arm 18a projecting downwardly so as to engage in a 
slot 22 inthe slam-lock bolt 21. In order to prevent the parts 
from chattering, a stop-pin 23 may be fixed to the slam-lock 
case 19, so that the bell-cranked lever 18 is pressed thereagainst, and 
the part 24 of the quadrant-lever 3 above the — 4 may have a 
flat to engage the underside of the base-plate for the same 
purpose. 25 is a spiral spring, of the usual kind, to retain the 
slam-lock bolt 21 in norm: ition, while 26 is the lower portion 
of the follow. (Accepted May 22, 1912.) 


PUMPS. 


1 jl. H. A. Humphrey, London. Pum 
[17 ro May 12, 1911.—The use of solid pistons in aus 
with internal-combustion a of the type having liquid pistons 
or columns of liquid set in motion by the expansion of an ignited 
combustible c , and in which a column of liquid returns to 
compress the combustible charge, is known. According to this 
invention, the valves for elastic fluid are controlled b e move- 
ments of the solid piston. The drawing shows a four-stroke cycle- 

ump, in which 1 is a solid piston having a —- in cylinder 
, in which it is shown at its highest sition near the top cover 3 
of the cylinder, Fitted in the cover is an exhaust-valve 4 and an 
admission-valve 5 for mixture. In the walls of the cylinder at a 
lower level are valves 6 for the admission of scavenging air. The 
supply of liquid to be raised or forced enters through the non- 
return valves 7, normally held closed by light springs. 8 is the 
play-pipe in which the column cf liquid reciprocates, a short por- 
tion only of which is shown. The pump is of the kind suitable for 
raising water from a considerable depth, as, for instance, from a 
well. The suction-pipe 9 communicates between the well and an 
air-vessel 10 in the immediate vicinity of the valves 7. This vessel 
permits of a more continuous flow through the pipe 9 as compared 
with the intermittent flow through the valves 7, and thus permits of 
the maximum possible lift on the suction side. When the piston 1 
descends to its lowest level it comes in contact with a spring 
buffer or stop, in this case shown as consisting of three lient 
rings 11 separated by small angle iron rings to maintain them in 
= tion. Assuming a compressed combustible charge to exist 
tween the piston 1 and the cylinder cover 3, the piston 1 then 
being in a somewhat lower position than that shown on the 
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drawing ; and all the valves being closed and liquid filling the rest 
of the apparatus below the piston, ignition now occurs, causing the 
first outward stroke of the liquid from the combustion chamber. 
Both the piston 1 and the liquid move together until the former 
is ai by the rings 11, at which time the liquid is moving 
with considerable velocity. The momentum of the outwardly- 

lied liquid causes a diminution of pressure below the piston, 
which gives rise to the inflow of fresh liquid through the valves 7 
to follow the moving liquid in pipe 8, The — of valve 4 
occurs before expansion has been carried to atm eric re 
and the rush of exhaust soma along exhaust-pipe may 
be utilised to cause a partial vacuum in the cylinder which draws 
in nen valves 6 yy | air, these valves having been 
uncovered by the piston in its downward movement and opening 
under the vacuum produced. When the kinetic energy of the 
outwardly-propelled column of liquid has been expended in 
raising or forcing liquid, valves 7 will close and the column 
returning under its head or eaere will force piston 1 upwards 
until it permits the rising liquid to shut valves 6. The slight 
force which ~~ = valves 6 n permite the escape of any elastic 
fluid past the valves before the liquid closes them. The upward 
movement of piston 1 continues until valve 4 is shut by the 
mechanical r shown, when an elastic cushion is entrapped in 
the top of the cylinder and com as the liquid column 
is brought to rest. The re-expansion of the elastic cushion gives 
the second downward stroke, and valve 5 being now unlocked a 
fresh combustible c is drawn into the cylinder. On this 
stroke, owing to frictional resistance and energy losses, the 
1 does not descend far enough to open valve 4, and when 





carrying out this invention, there is provided on the top of the 
door, or on the top of the lower portion of the door, immediately 


fresh charge has been drawn in valve 6 is shut by the action 
of its spring. The head of water over valves 6 may prevent their 


opening. There now follows a second inward stroke of the 
liquid column, which compresses the fresh combustible charge 
and brings about the conditions for starting a fresh cycle. it 
should be explained that the spring on valve 4 is intended to be 
strong enough to prevent this valve from opening on the com- 
bustible mixture charging-stroke. Valve 5 does not open on the 
first outward stroke use the pressure in the combustion 
chamber combined with that exerted by the spring on valve 6 is 
greater than the pressure exerted by the combustible mixture 
supply, and at the moment when the pressure in the combustion- 
chamber is reduced by the opening of valve 4, valve 5 is locked. 
(Accepted May 22, 1912 ) 


RAILWAYS AND TRAMWAYS. 


1977/12. R. Sawyer, Brighten. Rail “Garrtage 
Heating Apparatus. (4 Figs.) February 6, 1911.—This 


invention relates to steam-inlet valves for steam-heating apparatus 
used for heating railway carriages. The valve comprises a 
casing h, which is attached, as by means of a packing gland, to 
the inlet-pipe of the radiator, and within this casing, which may 
be provided with a double-valve seating in the case of ite being 
used as an end-cock on a coach when the steam may travel in 
either direction, or, as shown, with a single valve seating /, there 
is mounted a ball-valve ¢ adapted to be cl by steam pressure 
upon the seating 7, or, in the case of a double-valve, upon 
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either of its two seatings. This valve is arranged to be shifted 
myn et over or away from its seating by means of a device 
of a kind already known in apparatus of this class, the ball being 
loosely encircled by asleeve or frame j® at the end of an arm j, 
which can be actuated by means of a lever j! attached to a 
spindle *, which carries the arm j and passes through a stuffing- 
box A! in the valve-casing, so that the ball-valve can be shifted 
clear of the steam ge by any suitable mechanism within 
the railway carriage or the like, and can Le restored to the opera- 
tive position by the same means, so as, under pressure of the 
steam supply, to be forced against the seating, and so cut off the 
steam from the radistor. (Accepted May 15, 1912.) 


2771/12. G. D. Peters and Co., Limited, and L. J. 
le Clair, London. Railway~- Carriage Windows, 
(6 Figs.) February 2, 1912.—In sliding-windows for railway 
carriages of the class in which the window is carried by an 
arrangement of toggle-levers designed to expand and contract as 
the window is raised ard lowered, the lower members of the 
toggle-lever mechanism are operatively c ted to the balancing 
spring or springs in such manner that rigid or substantially rigid 
connection of these parts is avoided, and consequently inertien 
strains upon parts of the mechanism are also avoided. According 
to this inveution, the lower members of the ‘e-lever me- 
chanism are constructed and arranged to operati\ely engage with 








bearing-pieces on suitable hooked bolts, which latter are, as usual, 
ted to the ba ing spring. 1 represents one of the lower 
members of the gle-lever, which members are, as usual, pivoted 
at 2 to the casting 3, 4 being the balancing spring, which is 
en at each end by the hooked ends of the bolts 6. According 
to this invention, the bifurcated extensions 7 of the levers 1 bear 
on projections 9 on a part 8, capable of ang on the bolt 6, 
The projections 9 are provided on opposite sides of the part 8, and 
the extensions have curved recesses, which en with the 
projections 9. 11 is a nut on the outer end of the bolt 6. This 
nut serves to retain the part 8 in position and also to adjust the 
tension on the balancing spring 4. (Accepted May 22, 1912.) 


a gg Edgar Alien and Co., Limited. and A. E. 
We Sheffield. Tramway-Vehicle Wheels. (2 /igs.) 
a 19, 1911.—In self-lubricating wheels having a central oil 
cavity around the boss open to the eye midway between the faces 
of the boss, a to this invention two separate liners or 
bushes are cast in place when the wheel is first made so as to 
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leave a space between them equal to the width of the opening in 
the oil cavity, and in the space so formed after the wheel hes been 
bored out, a collapsible ring of spring steel having a pad of felt 
behind it interlaced with fibrous material is introduced. The 
arms. The boss a of the 
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wheel is formed either as a disc or with 





wheel is formed of the usual diameter of such wheels where bushes 
or liners are employed, and midway between the two faces is 
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formed an en ment to allow of a circular space being cored 
out a sufficient size to form an annular cavity ) somewhat similar 


to the formation heretofore adopted for this purpose ; the en- 
largement of the boss may extend to the arms where arms are 
employed. In order to get over the difficulty of boring out the 
eye a of such a wheel, the applicants cast them with two bushes 
c, cl of mild steel so placed ina mould as to leavea between 
them corresponding to the width of the annular cavity b, so that 
when the wheel is cast these bushes c, cl may be bored out to 
receive the axle or other bushes which may be driven in, and after- 
wards, when worn, may be replaced by others. The space between 
the two bushes is filled with a ring d of spring steel, which —_ be 
cut so that it may be collapsed toa small enough diameter to allow 
of its being inserted in position from either end of the eye a, but 
before inserting this ring a pad of felt e¢ is laid behind it, and 
is held to the liner by threading through holes provided for the 
purpose some fibrous material /, like cotton wick, which will 
allow the oil to percolate from the oil-chamber or cavity b to 
the axle. This ring is made larger in ite internal diameter than 
the bore of the finished bush of the wheel, which allows the ends 
of the fibrous material / to lie on the surface of the axle without 
compression. Suitable orifices are provided from the outside of 
the wheel to the cavity through which the lubricating fluid may 
be fed into the reservoir. This opening is also lined with a bush or 
piece of tube g, cast in position, which may be screwed or ta 

to receive a screwed plug or stopperh. (Accepted May 22, 1912.) 


SHIPS AND NAUTICAL APPLIANCES. 


1113/12. Lobnitz and Co., Limi Renfrew. (A. W. 
Robinson, Montreal, Canada.) [4 Figs.) 
January 15, 1912.—In dredge or excavation machinery of the 
class in which a aoe dipper is employed, means are provided in 
ce with this invention whereby the h -line may be 

carried from the hoisting-drum to its point of application at the 
dipper, so as to permit a revolving movement of the boom or 
derrick, and so as to retain certain advantag ted with the 
use of a solid dipper. A indicates the hull of the dredge ; B the 
boom or revo) ng derrick member on which the are 
mounted; C the r; D the dipper-arm; E, E double 
hoisting-rope, which is composed of a single piece of rope, the 
two ends of which are connected to the hoisting-drum J, the ae 
being attached at the dipper O, at the middle of ite length, by 
ing | over an equalising sheave K. e ro ons 
E, E on the top of the boom B are spread sufficiently apart to 
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allow of a single or solid dipper-arm D to work freely between 
them, the double sheaves F, F being inside the members of the 
boom, and the ropes spread to the least possible distance to clear 
the dipper-arm D. G, G are two sheaves at the inner end of the 
boom, and which are placed in a slightly inclined position so that 
they are in the plane of the vertical portions E!, E! of the hoisting- 
rope which } to the lower sheave H. The sheave H is a single 
sheave, with a double groove. The vertical portions E!, E! of 
the rope are therefore equally eo about the axis of revo- 
lution, so that perfect freedom of movement can be obtained 
without interfering with the efficiency of the mechanism. I 

will be noted that these vertical rope portions from sheave H to 
the sheaves G do not connect with the sheave H in truly parallel 
planes, but this is of no moment as long as the deflection is a 
very small angle, and is easily provided for by the flanges of the 
sheaves. (Accepted May 22, 1912.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


3293/12. James Howden and Co., Limited, and 
J. H. Hume, G Ww. er- Furnace Fronts. 
(2 Figs.) February 9, 1912.—This invention relates to the fronts 
of furnaces of forced-draught installations designed particular] 
for burning liquid fuel, but also suitable for burning solid fuel, 
and comprises a furnace-front having side air-supply valves 
wherein a latable air-opening is provided at the firing- 
entrance by the adjustment of a movable and removable base- 
element located in a gap formed in the underside of the firing- 
entrance. The furnace-front A is fitted, as usual, with side air- 
supply valves B mounted on a rotatable spindle or otherwise 
operated, the usual upper air-supply valve being dispensed with. 
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A gap is formed in the underside of the firing entrance, which 

p serves for admission of a large quantity of air when liquid 
foal is used. The gap may be partly closed by the removable 
base portion D, so that when the base portion is in i.e, 
when solid fuel is used—a restricted ing is formed through 
which air from the side-valves may pass to the furnace. The base 
portion D is adjustable to permit ion of the area of the 
air opening. In the construction shown, the base portion is 
movable longitudinally of the furnace, though the object of the 
invention would be served -. A angularly movable base ion, 
or by a base portion inclu Te yoo elements adjustable 
ongitudinall y or transversely relatively to one another. Suitable 
means may be provided for retaining the base portion in any 





position to which it has been adjusted ; for instance, the under- 
side of the base portion may adapted to engage toothed 
members on the furnace-front casting, or the underside of the 
base portion may be formed with teeth, pins, or the like engaging 
projections or bars, or the like. As shown, the base portion 
rests on ledges E and is provided with a rib or flange F, being 
movable relatively to said ledges to regulate the area of the air. 
(Accepted May 15, 1912.) 

5061/12, D. R. weed, Manchester. Water-Tube 
Steam-Generators. (2 Figs.) February 29, 1912.—In water- 
tube boilers of the type in which the lower tube elements consist 
of semi-cylindrical vessels, the flat, or substantially flat, tops of 
which form tube-plates, the lower tube element A, according to this 
invention, retains for the major part of its length its former flat, or 
substantially flat, topped semi-cylindrical form, and is closed at 
one end by a segmental spherical end iy Barranged at an angle, 
that is to say, with its agg ey inclined upwards towards 
the body of the element. Thisend plate is flanged to make joint 


in it a flat on the upper part of its surface to receive an inwardly 
flanged aperture for a man-hole door D, Horizontally across its 


























lower surface it is inset cylindrically and counterpart to the side 
ofa cylindrical mud-drum E, the axis of which is at right angles 
to the element. It is connected to this mud-drum by thimble- 
like tubes G expanded into apertures in piate and drum. The 
opposite end of the element A is formed by pressing the bottom 
plate of that element upwards and then parallel, or substantially 
parallel, with the top plate, thus producing a flat and practic- 
ally rectangular structure H, the reduced end of which is closed 
by a substantially rectangular plate K flanged around its peri- 
phery. Through the el top and bottom platesof the part H 
are formed apertures, the inturned flanges L, M of which engage 
one another and form a passage for fire gases, from the effect of 
which they may be protected by a thimble of non-conducting 
material. (Accepted May 15, 1912.) 


19,073/11. S. E. Alley, Glasgow. Valves. [5 Figs.) 
August 25, 1911.—Apparatus for operating throttle, stop, and like 
valves by fluid pressure comprises, acco’ g to this invention, a 
motor cylinder ge on of which is hollow, and which may 
also form the spindle of the valve to be operated. Within this 
hollow piston-rod isa nut. Gearing with the nut is a screwed 
spindle rotatable, but not endwise movable, the screw and nut 
being of sufficient angular pitch that endwise movement of 
the hollow spindle and nut will freely rotate the screwed spindle. 


t | There is provided a hunting gear, operated on the one hand by 


the rotatory spindle, on the other hand by a hand-lever or equiva- 
lent, and controlling the movements of a controlling-valve device, 
which in turn controls the admission of pressure fluid to and 
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exhaust from the motor cylinder. The hollow valve-spindle A, 
which forms also a piston-rod carrying a piston B in the motor 
cylinder C, has in its upper end a coarse pitch nut D, with which 
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is en; a counterpartly screwed spindle E, this spindle E 
being so held in the cylinder cover F that while it is free 
to rotate, it cannot move endwise. The spindle E extends 


up into, and through a casing G, and is there screwed to 


of a piston-valve G3, and the 


bears an operati 
4, oe the one communicating by a ge Gé 





trols ee G 
with the top of the cylinder C, the other communicating by a 
pipe G7 and passage G* with the bottom of the cylinder. Th 


receive a sleeve G!, the lower part of which is in the form | 
upper and external part of which | those cross-rods near one end will be bent in one direction, see 
handwheel G3. The piston-valve G2 con- | Fig. 4. When, however, the sections are not long enough, the 


with the diagonally cut end of the element, and may have formed | 
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space above and beneath the valve G2 is in communication with 
an exhaust outlet, while the space between the operating faces 
of the valve is in communication with an operating fluid inlet H®. 
An arm J, screwed to fit the spindle E, extends out to a scale- 
guide J! to indicate the position of the and so of the throttle 
or like valve operated by the spindle A. In action, if the hand- 
wheel G3 be turned to move the sleeve G! and control piston- 
valve G2 upwards, the operating fluid passes from the port G5, 
pipe G7, and G8 to the 5 beneath the piston B, while 
the port G4 communicating with the eo above the piston is 
opened to the exhaust H. The piston B therefore rises, moving 
upwards the spindle A and opening the valve connected to it. 
But this upward movement rotates the screwed spindle E through 
the nut D, and this rotation of the spindle E causes the valve G2 
to be brought back gradually to mid-position when the supply of 
speanting fluid is cut off and movement ceases. (Accepted May 22 
1912, 





27,675/11. Babcock and Wilcox, Limited, London 
(The Babcock and Wilcox Company, New York, U.S.A.) Liquid- 
Fuel Burners. [14 Figs.) December 9, 1911.—This invention 
relates to an atomiser, or spraying device, adapted to be used 
as an atomiser for liquid fuel, or so-called oil- burner, and of 
the type wherein the liquid flows tangentially into a chamber 
located behind the discharge orifice, within which chamber a 
regulatable spindle or plunger operates to vary the capacity of 
the atomiser. A pipe 1 leads from the eource of liquid supply, 
and is provided with a valve 2. By means of a coupling 3 a pipe 4 
is connected to the supply-pipe 1, and in the forward end of 
pipe 4 is located the atomising tip. This tip comprises a plug 5 
screwed into the end of pipe 4, and a cap 6 seated on the end of 
the plug and having an outlet-orifice 7. The plug 5 has a central 











longitudinal bore, and one or more longitudinal 8 8, two 
suc! being shown, which are closed at their outer ends 
by cap 6. In the wall between the 8 and the central bore 
of the e 5, ducts 9 are provided tangential to the wall of the 
bore, the ducts affording a communication for the flow of liquid 
from pipe 4 to the tip outlet. To control the working area of the 
ducts—that is, to open them more or less, or to close them com- 
pletely—a spindle 10 is provided, the forward end of which is of 
such diameter as to fit wy into the central bore of plug 5. To 
effect the necessary longitudinal movement of the spindle, it is 
formed with a screw-thread, which passes through an interiorly- 
threaded collar or nut 12, closing the end of the coupling 3. To 
manipulate the spindle 10 a suitable hand-wheel 13 is provided. 
(Accepted May 15, 1912.) 


MISCELLANEOUS. 


12523/11, The British Reinforced Concrete Engi- 
neering Com , Limited, and C, S. Heathcote, 
Manchester. inforced-Concrete Structures. 
(13 Figs.] May 24, 1911.—According to this invention, reinforcing 
means which can be made and sold in standard lengths or sizes 
ready for use in concrete structures, comprise a bar or bars and a 
number of cross-rods or wires of equal lengths welded to the bar 
or bars at equal distances apart prior to the bar or bars being 
placed in position, the cross-wires being straight, and lying in a 
lane common to all when — to the bar or bars. ais the 
r, and b,b the cross-rods of the section. The sections will 
usually be made in 12-ft. lengths. The section or unit shown in 


if] Fig.2 
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Fig. 1 is intended chiefly for use in columns, the arms of the rods 
only requiring to be bent at right angles to the bar, see Fig. 5. 
The section or unit shown in Fig. 3 is intended chiefly for use in 
beams, the arms being already bent in a horizontal plane in order 
that they may be afterwards more readily and accurately bent in 
a vertical plane and to the required angle with the bar. When 
the section is long enough to extend the full span of the beam 


bars of two (or more) sections, with their arms bent in opposite 
directions, may be butt-welded end to end. (Accepted Mag 22, 
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WATER TURBINES AT THE WINNIPEG 


CONSTRUCTED BY MESSRS. JENS ORTEY-BOV 


(For Descriptim, see 




























































































1) 1G 
HE 
saad aataiioaia amaeEE. 9686 ------—---------— er gee fe > Fe 
a = 9 DG ne nnn 80 --------—-----—— +R 160 = | 
76 ~----><------------ 2616 —----------#«-------------- 2675----------- He--- H85---F 48 Pi 4 | | 
- |950 -—%4860¢----—---- $860 —----—-1<-------- 1850 —------- — p50---> K-500-4|« ~ ! | 
560x450 | | 
wig. eet Guten were es | 
c( | 
: n | 
21, ff’ | | | 
| 4 Me, <———600 - 
j | A | | 
! ‘ i | # 
M if ! I ' ! 
-$— oe Ys a | OA SA AT AA AY 
1 T — tt 
| . aC 
S| <AR® | grr" K---- 1225 -—-— 
! J : 1 « 
' \ > 
8 + = 
8 i ‘. | 
j ==4==$=--== cd at te ! 
| lt z, j 
' ze CITE 
tt 1%4'Bolts 4 Py a 
| ijt (- . 3.9 
H Hi _ Ho *. ms | ry\ 
a [ee eee 2a Of 
1 | ° : ; 
8 a ‘ ee io k i 
' | ohh 2% Boles % eee. Oj} 
} 4 HT 2 Fae RE Ae, MM Fe 
Wage ~-—-~-—-- SEND -——---~---------— *) Re Pater ge Pee gS 











Fig, § 


n~. 
i 
ii 











PLATE XXII. 





IPEG 


ORTEY-BOVING AND Cv., 


lescriptim, see Page 143.) 


HYDRO-ELECTRIC POWER 


ENGINEERS, LONDON. 





STATION. 




































































































































! 
| 
os 
8 
Ss 
r 
| 
' 
! 
| 
4. 
| 
| 
+ - 
| 
| 
' 
! 
! 
! 
! 
' 
! 
' 
! 
' 
! 
! 
i 
2 


~p200-----—- 
¥ 
! 
! 

a 


_ » y Y OD 
++ + —_j 4 i 



















































































































a se tS + 





AvuG. 2, 1912.] 


ENGINEERING. 


143 





THE WINNIPEG HYDRO - ELECTRIC 
POWER - STATION. 
(Concluded from page 108.) 

As stated in the previous part of this description, 
published last week, the station is equipped with 
5200-horse-power turbine units coupled to 3000-kw. 
alternators, which generate three-phase current at 
60 cycles and 6600 volts. The turbines were supplied 
by Messrs. Jens Orten-Béving and Co., of 93, Union- 
court, Old Broad-street, London, E.C., and the 
alternators by Messrs. Vickers, Limited, of River 
Don Works, Sheffield. The turbines are of the 
two-runner type, and their general lines will be 
followed from Figs. 6 to 13, on Plate XXII. The 
main casings are of cast iron, and are carried by 
oval castings, which are bolted above the concrete 
formation of the draught tube or exhaust passage. 
Additional support is attained at the outer ends 
by brackets resting on the concrete bottoms of 
the wheel-pits. The machines have each three 
bearings, the inner being situated in the line of 
the wall separating the wheel-pits from the alter- 
nator-room, the outer being carried by the main 
casing and obtaining additional support from the 
bracket before mentioned, and the centre one being 
carried by the metal which forms the passages on 
the exhaust sides of the wheels. The whole arrange- 
ment is clearly shown in Fig. 6. The two outer 
bearings are lubricated with grease supplied by 
pumps driven from the turbine-shaft, while the 
inner bearing has ring lubrication, as shown. This 
inner bearing is, of course, accessible from the 
alternator-room. 

The wheels have cast-iron hubs with forged-steel 
plate buckets, and are keyed to the shaft, which 
is carried right through the machine, and has a 
coupling at the inner end, to which a short length 
of shafting is attached. This length of shaft is 
coupled to the alternator at its inner end. The 
wheel gates are of the shutter type, and are operated 
by means of two gate-shafts which run along 
either side of the turbine in the same horizonal 
plane as the main shaft. They are clearly shown in 
Fig. 7, and can be seen in Figs. 8,10, and1l. The 
arrangement of the gate-shutters can be followed 
from Figs. 6 to 9. The operating shafts are con- 
nected up by links to rings which lie on the outside 
of the wheel-casing, and which are in turn attached 
by short links to the shutters, as shown in Fig. 9. 
The rotation of the gate-shafts rotates the rings, so 
that the shutters can be opened or closed. The 
shafts are operated by means of the crank-and- 
link mechanism shown in Figs. 12 and 13, which 
is driven by a pair of oil-cylinders, acting in con- 
junction with the governor gear. 

The whole of the governor and gate-operating 
engine arrangements are situated in the alternator- 
room, as shown in Figs. 6 and 7. The operating 
engine is best seen in Fig. 12. It consists of 
two vis-a-vis cylinders, supplied with oil from a 
pump situated in the lower part of the oil-reser- 
voir, shown at the left-hand side of Figs. 12 
and 13, and driven by means of a belt from the 
turbine shaft, as indicated by dotted lines in 
Fig. 12, and as shown in plan in Fig. 7. The oil- 
pump supplies oil to the cylinders through the 
intermediation of valves, which are controlled by 
the governor. These valves are shown at the right- 
hana side of Fig. 12. This figure also shows the 
connecting pipes between the oil-pump, the valves, 
and the cylinders. The mechanism operates by 
means of a balanced valve, which is connected up 
to the lever mechanism of the governor, as shown 
in Fig. 12, the governor being driven by two belts 
from the main shaft, which are indicated in the same 
figure. The position of the balanced valve, which 
depends on the speed of the governor, is such 
that when running at normal speed the oil 
pressure is equally maintained on each of the 
vis--vis cylinders, so that the wheel-gates are 
held in a fixed position. Increase or decrease 
of speed, however, puts one or other of the 
cylinders to exhaust, so that the pistons move 
respectively in or out, and the gates are adjusted 
to suit the new conditions. There is an electrical 
attachment on the governor controlled from 
the switch-gallery, which can be used to operate 
the balanced valve when necessary and particularly 
during synchronising. A by-pass arrangement is 
fitted in connection with the hand-wheel pillar 
shown, for use when starting up. The low-pressure 
and high-pressure oil-reservoirs of the governors of 
the various units are interconnected by means of a 
system of pipes, and in an emergency any, or any 





two, of the pumps may be stopped, the correspond- 
ing gate-operating engine, or engines, being then 
supplied with oil from the pumps of the other sets. 
All the pumps are of sufficient capacity to allow of 
this arrangement. A view of one of the main 
governors is given in Fig. 17, on page 144. The 
turbines have a guaranteed efficiency of 84 per cent. 
at full load, and run at 164 revolutions per minute. 
The governor gear is such that when 20 per cent. 
load is suddenly thrown off or added the maximum 
momentary speed variation is 2.5 per cent., and 
when 100 per cent. load is thrown off or added the 
variation is 15 per cent. 

There are at present two exciters fitted in the 
station, each of 250 kw. capacity and driven by 
water-turbines, running at 500 revolutions per 
minute, also supplied * Messrs. Orten-Béving. 
The position of these exciters can be well seen in 
the plan of the station which appeared with the 
first part of this description and will be found in 
Fig. 4, on Plate XXI., while views of the exciter 
turbines are given in Figs. 14 to 16, on Plate XXII., 
and a general view in Fig. 19, on page 144. As 
will be seen from these figures, the turbines are 
not set in wheel-pits, as are the larger machines, 
but they have been provided with outer casings, 
on to which supply-pipes are fitted. The tur- 
bines are situated in a special bay, built between 
two of the main wheel-pits, and the supply-pipes 
are carried through the wall into the gate-room. 
Shut-off valves are fitted on these pipes, as shown 
in Fig. 19. The turbines themselves are sub- 
stantially the same as the larger units, but have 
two bearings only, as shown in Fig. 14. Speed 
control is obtained by shutter-gates, exactly as in 
the larger machine, and the gates are operated by 
oil-cylinders controlled by the governor, as before. 
One of the exciter governors is shown in Fig. 18, on 
page 144. As will be seen in Fig. 14, and in some 
of the other figures, fly-wheels have been adopted 
on these small turbines, owing to the insufficient 
fly-wheel effect of the exciter armatures to which 
they are coupled. 

The alternators, as before stated, were supplied 
by Messrs. Vickers, Limited, of River Don Works, 
Sheffield. They are of the firm’s standard horizontal- 
shaft rotating-field type, and have each an output 
of 3000 kw., or 3750 k.v.a., at 0.8 power-factor. 
They give 6600 volts and 60 cycles at 164 revolutions 
per minute. The specification for the alternators 
called for a temperature rise of not more than 
63 deg. Fahr. after 24 hours’ full-load run, and not 
more than 99 deg. Fahr. rise after a 10 hours’ run 
at 3450 kw. (7600 volts), and also not more than 
81 deg. Fahr. rise after 2 hours at 3750 kw. follow- 
ing the 24 hours’ test. All these conditions were 
easily met by the machines, and as it was found 
that at full gate the turbines could drive the alter- 
nators at greater output than had been specified, a 
test was made at 4220 kw., under the conditions of 
which the temperatures did not exceed the maxima 
allowed. The tests also included a runaway speed 
test for 15 minutes at 70 per cent. over-speed, the 
field being fully excited. Under these conditions 
the machine was short-circuited without any signs 
of injury. The regulation of the machine on test 
was 8.5 per cent. at unity power-factor, and 22 per 
cent. at 0.8 power-factor. 

Some illustrations of the machines are given on 
page 145. Fig. 20 shows one of the machines 
erected in the builders’ works, while Fig. 21 shows 
the lower half of one of the stators. Figs. 22 and 
23 are views taken after the erection of the 
machines in the power-station. It will be noted from 
the engravings that the stator frames have been 
made each in quarters for ease in transport. The 
figures also show the arrangements which have 
been made to allow the stator to be racked over 
for the inspection of the windings or for repair. 
The stator windings consist of former-wound coils 
insulated with moulded mica, and secured in their 
slots by hard-wood wedges. The projecting ends 
are anchored by mica-insulated bolts and distance 
pieces, the outer ends of the bolts being fixed to a 
complete ring which forms part of the guard 
covering the high-tension winding. The rotors are 
built up each of two cast-steel wheels pressed on 
to the shaft and carrying 44 laminated poles, 
keyed and dovetailed in position. Each pole is 
wound with bare copper strip on edge, with water- 
proof insulation between the turns, while bronze 
wedges are placed between the windings to prevent 
lateral displacement. Lubrication is by means of 
oil rings. 

The exciters, which are twoin number, were 


also supplied by Messrs. Vickers, They are of the 
firm’s standard eight-pole shunt type, are of 250 kw. 
capacity, and run at 400 revolutions per minute, 
giving 125 volts. They are illustrated in Fig. 19, 
on page 144, and, as this figure shows, are driven 
by special water-turbines, as before mentioned. 
The voltage control of the alternators is arranged 
to be looked after by Tirrill regulators, which act 
on the field of the exciters, and are set to com- 
pensate for line drop. On the completion of the 
station two further exciters of similar capacity 
with those described above will be installed, but 
of a motor-driven type. Before leaving this part 
of the subject we should say that the tests of the 
alternators and exciters were supervised by Messrs. 
Kennedy and Jenkin before despatch of the 
machines from England. 

As mentioned in the previous part of this descrip- 
tion, it is intended that the 3000-kw. generators 
shall ultimately be operated three together, in the 
form of 9000-kw. units. The ultimate lay-out of 
the station, as will be seen from Fig. 4, published 
on Plate XXI., allows for sixteen generators, so 
that there will be five 9000-kw. units and one spare 
generator. At the present time the whole of the 
apparatus is fitted for two 9000-kw. units, with the 
exception that only five machines are installed. 
The banks of three machines are arranged to work 
in conjunction with banks of three transformers, 
each transformer being of the single-phase type 
and of 3000 kw. capacity, and the lees being 
connected in delta. The transformers are of the 
oil-immersed water-cooled type, and are situated in 
independent concrete compartments which are 
shut off from the alternator-room by iron doors. 
The arrangement is clearly shown in Fig. 4, which 
appeared on Plate X XI. of our last issue. A view 
of one of the transformers is also given in Fig. 27, 
on page 160. ‘The transformer casings are of boiler- 
plate set on cast-iron bases, and the water-cooling 
coils are of brass. 

A very ccmplete system for the treatment of the 
transformer oil is fitted in the station. It consists 
of filters, a dehydrator, pumps, tanks, and the 
necessary piping. The oil is received at the station 
in iron drums, and is at first allowed to flow into 
the ‘‘ good ”’-oil tanks by gravity. From thence it 
is lifted by a pump into a 1500-gallon supply-tank, 
from which the transformers are filled. ‘* Bad” 
oil from the transformers is allowed to flow into 
the ‘‘bad”-oil tanks by gravity. From these 
tanks the oil is pumped through a centrifugal-type 
separator and afterwards through the dehydrator, 
from whence it enters the ‘‘ good ”’-oil tanks, to be 
ultimately pumped into the supply-tank. If, how- 
ever, the oil after reaching the ‘‘ good”’-oil tanks 
is found still to contain too much moisture, it can 
be ed again, or as often as desired, through the 
dehydrator before being lifted to the supply-tank. 
The transformers have an efficiency of 98.7 per cent. 
at full load, and a regulation of 4 per cent. at 0.8 
power-facter, and 1.1 per cent. at unity power 
factor. The temperature rise at full load is 35 deg. 
Cent. above that of the entering cooling water. 
The transformers are wound for 6600 volts on the 
primary side, and will normally step up on a1 to 10 
ratio; tappings are, however, provided which 
permit a range of secondary voltage of from 53,000 
to 72,000, 

The switching arrangements consist of 6600-volt 
oil-switches for both the alternators and trans- 
formers, and 72,000-volt oil-switches for the 
secondary sides of the transformers for the out- 
going lines and for bus-bar coupling. The switches 
are placed in compartments formed between the 
banks of transformers, the 6600-volt gear being on 
the alternator-room floor level, and the 72,000-volt 
gear above. The 6600-volt bus-bars are in duplicate, 
and run along the ceiling above the oil-switches, 
They are of copper strip, and are separated from 
each other by concrete barriers. The 72,000-volt 
bus-bars are of §-in. copper tube, and are carried 
in a special bus-bar room in the upper part of the 
transformer compartment. of the power-station. 
There are no barriers between these bars; the 
minimum distance from phase to phase is 4 ft., and 
the minumum distance from phase to earth 2 ft. 
The gear contains the various necessary isolating 
switches and instrument transformers, and leads 
are run in connection with isolating switches on the 
6600-volt side in such a way that a transformer in 
one 9000-kw. unit can, if necessary, be connected 
in another. The general lay-out of these switch- 
gear and transformer arrangements can be seen in 





Figs. 4and 5, which appeared with the previous 
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art of this description, and will be found on 

late XXI. Views of the 6600-volt oil-switches 
and the 72,000-volt oil-switches are given in Figs. 25 
and 26 respectively, on page 160. 

The connections from the outgoing feeder switches 
to the overhead lines are carried through special 
compartments, which are built out as annexes to 
the station, as shown in Figs. 4 and 5, on Plate X XI. 
The three compartments for one three-phase circuit 
occupy a length of the building which covers two 
tail-races. This length is actually 56 ft., which is 
somewhat liberal for the apparatus, which has to 
be housed ; but the arrangement adopted gives a 
simple and convenient lay-out. Each compartment 
is fitted with an electrolytic lightning-arrester and 
horn-gap for its corresponding overhead connec- 
tion, while in addition a is a set of horn-gaps 
on the roof alongside the wire anchorages. The 
high-tension wires enter the compartments through 
reinforced-concrete hoods, which are suspended 
from the outer walls, as shown in Fig. 5. These 
hoods are open at the bottom, and on the side next 
to the building have special insulators, through 
which the wires enter the compartments. 

The whole control of the switch-gear is looked 
after from a control gallery, which occupies what 
will be a central position in the completed station. 
This gallery contains the various indicating and 
recording instruments which are used, together with 
the small control-handles of the oil-switches, which 
are all electrically operated. The machine rheostats 
are also electrically controlled from this gallery. 
The instruments and control-handles for the main 
units are arranged on pedestals, as shown in Fig. 24, 
on page 160, in order that confusion between the 
various sets will be less likely. The control-gallery 
also contains an exciter- board and gear for the 
operation of a 120-ampere-hour 65-cell battery, 
which is used as a stand-by for lighting or for exciter 
or auxiliary service. There is also control apparatus 
for a 300-kw. 6600 to 250 or 125-volt transformer, 
which is used mainly for lighting. This transformer 
is shown in Fig. 28, on page 160. 

In addition to the firms we have already mentioned 
in connection with the turbines and alternators, we, 
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before concluding, should say that the whole of the 
transformers and switch apparatus were supplied by 
the Canadian Westinghouse Company, of Hamilton, 
Ontario. The consulting engineers for the station 
were Messrs. Smith, Kerry and Chace, while the 
whole scheme was in the hands of an advisory 
board appointed by the Winnipeg ———— and 
consisting of Professor Herdt, of McGill University ; 


View or EXcitTers. 


William Kennedy, Junr., of Montreal ; and Colonel 
Ruttan, of Winnipeg. In preparing this description 
we have been indebted to a paper read by Mr. 
W. G. Chace before the Canadian Society of Civil 
Engineers, and also to Messrs. Jens Orten-Boéving 
and Messrs. Vickers, both of which firms have 
supplied us with information and drawings or 
photographs. 
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THE THEORETICAL PRINCIPLES 
OF STRUT DESIGN. 
By Harotp V. Hurt, B.Sc. 
(Concluded from page 116.) 

Struts with Lateral Loads.—Considering the 
effect of a uniform lateral force of w per unit length 
in conjunction with want of initial straightness 
represented by a central deviation e, the equation 
of equilibrium becomes 

Py, w (L?_ »\)__@y _er re 
gttsers -*)"-e DL 
and on solving this equation and finding the con- 
stants the result obtained for the central deflec- 

tion is 


e™ 

_ wEI Plt wilt wKEI po 
pe “O/T oP Ole OP 
ia KI 


The equation for the stress may be obtained from 
this in the usual way, but it is too complicated to 
be of much use. If it is assumed, however, that 
the bending moment follows a cosine instead of a 
parabolic law, the results are much simplified and 
the error involved is very small. 

The general equation then becomes 

dy, Py wi? , en? 
gat Ert (ser )™ 
the solution is . 
y = asin if oe x + B cos we, x + 

w Ls 
8rEI cos *_” 

PL? L 
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wer 
= ¢@ 
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e+ 
’ 


when 


d 


x= 0 ” =0, therefore a = 0, 
dx 
L 


r= ; y = 0, therefore 8 = 0, 
and the central deflection is 
w I 
8rEI 
_—— 
rE! 
The bending stress is given by 
F=(Pn +" )B 


ma 





8 JI 
P/eB , wI2B 
Bie (ia oP R ) 
PL? 
- EI 
and the complete equation is 
-— F 
eB +@ L?B 
1+ | __8Pr 
— Pra 
rE! 
When w = 0 this equation is the same as that 


previously given for want of straightness. 
It was shown in that case that if ¢ was taken as 


500’ the equation was almost identical with the 


Rankine formula with a constant 12,000, the term 
taking the place of 
L 


woo (1 - PIA ) 


es 
15,000 R?* 
rmEI 
The same analogy will apply in the present case, 
and by substitution we get 
4 F 


A  s(/B, a MLB 
Pee: (f+ "pp 
* 16,000 R? 
rere F 
L?B 60 W\’ 
.* 16,000 R8 (1 vial ) 
where W is the total cross-bending force. 

It will be noticed that the ratio - is common 
to both terms of this equation ; it must, in fact, 
occur in any formula that involves bending. 

A question arises as to what value should be 


given to P in the term ow 














of the above equation, 





whether it should be the working load or the elastic- 
limit load. If the maximum load is used, it is 
equivalent to taking the full factor of safety on P 
and none at all on W, and the working stress will 
also be increased. In practice the lateral forces W 
will generally be less exactly determinable than the 
axial load ; a factor of safety will therefore be just as 
necessary on W as on P, and this will be obtained 
if the actual load and the actual lateral force are 
substituted for P and W respectively. 

To illustrate the importance of cross-bending 
forces we may consider the case of a strut 20 ft. 
long, with a radius of gyration of 5 in. and an 
axial load of 150 tons. 


If = = 4, and a factor of safety of 3 on the 


elastic limit is employed, the average stress by 
Rankine’s formula is 
6 


1+ 





— == 5,03 tons per square inch. 


12,000 

The weight of this strut would be about 110 lb. 

per foot run, the total weight being about 1 ton. 
When the strut is in a horizontal position, the 

influence of this is such that the average safe stress 


is reduced to 


= 4.7 tons per square inch ; 





or, to put it in another way, the Rankine constant 
must be reduced from 12,000 to 8500. 

It will be evident from this that the effect of 
cross-bending will seldom be so small as to be 
negligible, and as the lateral forces will be uniform 
per unit of length, their relative effect will increase 
as the length of the strut is increased. 

In the case of struts with fixed ends, the general 
equation is the same as before, and applying the 
condition of fixture of the ends to find the con- 
stants, the equation for the stress becomes 


18 = P x 
A 
eB wl2B PL? | PL? PL? 
( “3 (we +e),/ EI cence / 4EI con, / a) 
‘le 7 i —— ~~ -—_ 
1+ MI 


The term involving cross-bending is, in fact, exactly 
the same as before, and the modified Rankine 
formula is 
_ F 
~~ L? B 60 W\" 
1+ saa00 Re (1 +55 ) 

The Johnson or the straight-line formula may 
be similarly modified by introducing the term 
(t-5} 

In bridge struts the lateral forces which have 
to be considered consist of the weight of the 
strut, and any load that it may carry, acting 
vertically, and wind pressure acting horizontally. 
If the strut is inclined at an angle 6 to the hori- 
zontal, the lateral componentof the weight is reduced 
tow cos 6. In the case of horizontal struts the 
weight will generally be more important than wind 
pressure, especially when the strut is large. 

The best method of dealing with cases in which 
there are two systems of lateral forces acting in dif- 
ferent directions, is to take the combined effect of 
lateral and ordinary bending stress in that plane in 
which the strut is weakest, and to add to this the 
effect of the lateral force only acting in the other 
plane. The latter may be obtained by using the 


term 60'W instead of (1 + ) in the Rankine 


formula. These two are then added together and 
equated to the maximum working stress. 

In pin-connected struts, where there are con- 
stant lateral forces, it is advantageous to place the 
pins eccentrically. 

The general equation is 

d2 y P y w 2 _ aD - 

a2 EI *oEr(7 4 )=o 
wi? , w2?_ wElI 
- 2. 

The deviation of the line of thrust from the 
centre line of the strut is, at the centre, 
wl? wE!I 

= Pr 
The condition to be obtained is that the bending 





y = Boosy/ Px 


“4=B- 





moment at the centre shall be zero. 
P(B-"-) + w L? _ 0. 





8P Pp? 5 
p= VE! 
P2 


Substituting this value of B in the previous equa- 


tion, and putting « = + the eccentricity becomes 


ia - SF (1-008, / Fi) 
a 4E1) 
the negative sign showing that the line of thrust 
is below the centres of the ends of the strut. 

It can be shown that a strut such as this will 
behave exactly as an ordinary strut under the action 
of other disturbing effects, such as want of straight- 
ness or varying elasticity, and it may therefore be 
dealt with by the ordinary strut formule. In one 
respect, however, the strength differs from that of 
an ordinary strut. If the eccentricity is calculated 
from the maximum value of P—that is, the value 
corresponding to the yield-point—the strut will 
carry the same maximum load that an ordinary 
strut would, but for lower loads the stress will be 
proportionately greater. If, on the other hand, 
the eccentricity is calculated from the working 
load, the strut will carry this load at the same 
stress, but will not have so large a factor of safety 
as the ordinary strut. Since the eccentricity can 
only be right for one particular value of the load, 
it is impossible to obtain the full factor of safety 
considered both on the load and on the stress. 

The necessity for a factor of safety arises from 
two things—defects of material, which tend to pro- 
duce failure at stresses below the elastic limit, and 
the existence of forces which are unaccounted for 
in the estimation of stress. If the elastic limit is 
taken as 18 tons per square inch, and there is a 
factor of safety of 3, the minimum stress that might 
cause failure may be taken as about 13 tons per 
square inch, the difference between this and the 
elastic limit being due to possible defects of mate- 
rial. If then we take the value of P in the above 
formula as being 0.7 of the elastic-limit load, this 
will give a fairly correct proportion between that 
part of the factor of safety that depends on defec- 
tive material and the part that depends on un- 
estimated forces. 

The strut will for all practical purposes be as 
strong as an ordinary strut, but the working stress 
will be slightly raised. Allowance may be made 
for this, if desired, by introducing a term 

25 W 
(1+"5") 
into the Rankine formula. 

The Bracing of Struts.—After the cross-section of 
the strut has been designed, the maximum per- 
missible bending moment may be found from the 
equation ft 

M = B’ 
the term f being the working bending stress, or 
the difference between the maximum compressive 
stress and the mean stress given by the Rankine 
or any other formula. 

In the case of pin-connected struts it may be 


assumed that the bending moment varies as a sine 
function having the form 


i ee 
The shear is obtained by differentiating this 
ices aqM_= =*-rfi. rz 


— <- S 





: I 
The maximum shear is te , and occurs at the 


ends. 

If the bending stress depends much on lateral 
forces, the bending moment will not vary exactly 
as a sine function, and the above expression for the 
shear stress is not quite accurate. Instead of the 
total bending stress in this expression, the bending 
stress due to the axial load alone should be substi- 
tuted, and to the shear stress corresponding to this 
is added that due to the lateral forces. The method 
is equivalent to using a constant of 4 instead of 
for that part of the stress that depends on lateral 
forces, and the results are rather greater than those 
obtained by the previous equation. 

Under the ordinary conditions of bending the 


shear follows a simple sine law, being a maximum 
at the ends and falling to zero at the centre. It 
is possible, however, that the imperfections which 
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tend to produce bending might be so distributed 
that the strut would take a form of double curva- 
ture. 
Under these circumstances the bending moment 
would be "3 
_ 22 
M = 
if +B sin L 


and the maximum shear would be zt - , or half 





that of the previous case. 

It is therefore necessary to provide at the centre 
of the strut or at intermediate points for a shear 
equal to half of that which occurs at the ends. 

In fixed struts the maximum shear will not occur 
at the ends, but at the points of contraflexure, which 
are about midway between the centre and the ends. 
Under ordinary conditions of bending, the maxi- 


‘ j 1.25 rfl ; 
mum shear is approximately Ta and since 


there may be yielding at the ends, it is desirable to 
make sufficient provision for this shear from the 
points of contraflexure up to the ends of the strut. 
In addition to this, if the secondary forces which 
occur at the joints are of importance, there may 
be considerable shear at the centre of the strut. 
It has been shown that there may be an angular 
movement of 0.0031, which is taken up by the 
bending of the strut. The bending moment at 
any point corresponding to this is 

P x 0.00155 L sin 7° 


and the corresponding shear is 
P x m x 0.00155 cos L’ 
The maximum shear occurs at the centre of the 
strut and is equal to: it may also be obtained 


from the expression ah I , where f is that portion 


of the stress which corresponds to this condition of 
bending. Atthe places where the points of contra- 
flexure occur for ordinary conditions of bending 


there will be an additional shear of about yand 





this should be added to the shear which is present 
under ordinary conditions. 


The expression i I gives ample allowance 


for the shear, if f is the total bending stress corre- 
sponding to the two conditions of bending which 
have been considered, and provision should be made 
for this shear throughout the whole length of the 
strut. 

It is desirable to allow a larger factor of safety on 
the shear than on the compressive stress, because 
lateral forces, or other causes which tend to pro- 
luce bending, are generally much less accurately 
determinable than the axial load, and any increase 
in these will produce a much greater proportionate 
increase in the shear than in the maximum com- 
pressive stress. 

A more important reason why a low value of 
stress should be used in the bracing of struts is 
that the elasticity of the bracing increases the de- 
flection of the strut, making it greater than that 
given by the ordinary bending formula, The 
strength of the strut as a whole depends consider- 
ably, therefore, upon the rigidity of the bracing. 

_ If the average stress in the bracing is p, and the 
inclination of the bracing to the axis of the strut is 
6, the yielding at the centre of the strut due to shear 


is / + cosec @sec 6. The best value for 6 is 45 deg., 


as this gives both the stiffest and the most econo- 
mical bracing, and the shear deflection then be- 


comes P . This deflection has the same effect on 


the strength of the strut as the inelastic deflection 
due to want of straightness, and by comparing the 
two the relative importance of shear deflection may 
he found. 

_ If the stress is 6} tons per square inch, the 
deflection due to the yielding of the bracing will be 


L, 
1499: It has been shown that in an ordinary strut 
= of straightness may account for a deflection of 
5\yy 4nd under these circumstances the yielding of 


‘le bracing has the effect of decreasing the bending 
trength of the strut by one-third. 

In order to diminish the effect of this yielding, 
the stress in the bracing should not exceed 23 tons 


| per square inch. The deflection due to shear would 
then be only about 0.19 of the inelastic deflection, 
| and it is probable that the ordinary Rankine for- 
/mula, with constants of 12,000 and 30,000, would 
| provide sufficiently for this case. 

| In box struts or other forms of struts with solid 
webs the deflection due to shear is negligible, and 
the Rankine constants may be increased to about 
14,400 and 36,000. The yielding of the bracing 
may be allowed for exactly by using these same 


P) into 
the Rankine formula, which then becomes for pin- 
connected struts, 


constants, and introducing a term {1 + 


P = F 
* 2 B(1+ 2), 
1+ — 
19,200 R* 


where p is the stress in the bracing. 
It has been shown that in a pin-connected strut 


the shear is given by the expression 5 . 


substituting for f an expression for the shear may 
be obtained depending only upon the load and the 
dimensions of the strut. If the strut is designed 
according to the modified form of the Rankine 
formula which has been given above, the bending 
stress is 
(x L?B ) 
A 16,000 R* 
and the shear becomes 
cP LL 
16,000 R° 
For a strut with fixed ends the shear is 
Ts. & 
32,000 R° 

In connection with shear stress, the open-box 
type of strut presents some interesting and im- 
portant features. 

Considering, first, the case in which bending 
occurs in the planes of the two webs, it will be 
evident that there are shear stresses in the webs 
similar to those which occur in a plate girder, and 
there is a tendency to produce buckling under the 
combined influence of the shear and the com- 
pressive stress. 

It is necessary to stiffen the webs and the outside 
angles to resist this tendency, and this may best 
be done by transverse diaphragms spaced at in- 
tervals, in conjunction with lattice bracing on the 
open side, of the strut. If these precautions are 
not adopted, the strut will probably fail on the 
open side on account of these secondary stresses, 
and will not be capable of developing the full 
resistance for which it has been designed. 

When bending occurs in the plane of the flange- 
plate, the chief peculiarity is that the increment of 
stress is transmitted to the two web-plates, in the 
form of shear, on one side only. The result is that 
the stress is not uniformly distributed over the 
webs, the bending stress being greater on the side 
of the flange-plate, and there is a consequent 
oe to produce twisting. The effect may be 
partly eliminated by introducing suitable bracing on 
the open side of the strut. 








THE ADMIRALTY 32,000-TON 
FLOATING DOCK. 

THERE has just been delivered to the Admiralty, 
for use in the Medway, a floating dock capable of 
lifting 32,000 tons, and therefore suitable for 
accommodating the largest of our battleships or 
battle-cruisers. In view of the exceptionally large 
size and comprehensive mechanical equipment of 
this dock, we give several views on pages 148 and 
149. The dock has been constructed at the Wallsend 
shipyard of Messrs. Swan, Hunter and Wigham 
Richardson, who have executed orders for similar 
docks for the British Admiralty, the Governments 
|of Natal, Southern Nigeria, Japan, and Spain, 
|and also for numerous foreign clients in various 
| parts of the world. Our readers may recollect that 
|some years ago the same builders constructed a 
| battleship floating dock for the British Admiralty, 
|for service in Bermuda, and that this dock was 
| described in vol. lxxiii. of Eneryzerine. During 
‘this year the same builders have delivered to the 
British Admiralty three floating docks: one for 
raising submarines, another for torpedo-boat de- 





| Stroyers, and this battleship dock, the latest and 
largest yet constructed in the United Kingdom. 


S| 





The designs of the dock illustrated, like those of 
so many others, were prepared in conjunction with 
Messrs. Clark and Standfield, of Westminster, who 
have a world-wide reputation for such work. 
It is of the so-called ‘‘ box” type, with two side 
walls—that is to say, on each side of the pontoon 
proper, and running almost the full length of it, 
there is erected a hollow wall. Not only are these 
side walls permanently attached to the pontoon, 
but the dock cannot be divided into parts longi- 
tudinally without the side walls of each part 
remaining attached to the bottom. This constitutes 
broadly the difference between the ‘* box-dock ” 
and docks of the ‘‘self-docking” type. The.latter 
are built in detachable sections, so that one or more 
portions of the dock can raise the remainder for 
purposes of cleaning, painting, and repairing. 

Some idea of the great size of the Medway dock 
may be gained when it is known that it covers an 
area of 2} acres. The over-all dimensions are 
680 ft. long and 144 ft. wide. The clear width 
between the rubbing timbers at the top deck is 
113 ft. The side walls are 66 ft. high on the out- 
side of the dock and rise 46} ft. above the pontoon. 
In length they are 520 ft. along the pontoon deck 
and 440 ft. at the top. The depth of the pontoon 
is about 20 ft. The weight of steel plates and 
angles worked into the dock is about 12,000 tons, 
The dock is designed te lift battleships of dis- 
placements up to 32,000 tons, with draughts up 
to 36 ft. The keel-blocks, of English oak, are 
spread over a length of 640 ft., and the two lines 
of bilge-blocks at each side cover a length of 280 ft. 

In Fig. 1 there is given a general view of the dock 
when nearing completion ; this, however, does not 
give a full idea of its great length owing to the 
photograph being somewhat foreshortened. The 
view, however, clearly shows the position of the 
valve-house, the travelling cranes, the flying gang- 
ways, and the general arrangement of the dock. 
The two forward chimneys are hinged, so that they 
may be turned down to allow the travelling crane 
to pass to the forward end of the wall. Fig. 2 
gives a better representation of the immense size of 
the dock. This view, looking aft, is taken from 
the platform of the valve-house at the forward end 
of the starboard wall when the dock was lying 
alongside the large covered-in berth at the Wallsend 
Works, seen to the right. The view shows the 
great length of the centre-line keel-blocks, and 
also the blocks on each side, and the great height 
of the side walls, with the arrangements of the 
deck. It will be seen, too, that landing-stages 
are provided on each side of the dock with stair- 
ways leading to the top of the wall, so that the 
dock can be boarded at any time, no matter how 
far it may be submerged. 

The design of the flying gangways of lattice con- 
struction is seen in Fig. 1. The gangways are 
swung on pivots, and, when closed, give access from 
one wall to the other. At each end of each wall 
there is a very strong timber roller fender to help 
to guide vessels when being docked. The mooring 
attachments have been made exceptionally large 
and strong, so as efficiently to hold the dock in a 
tideway. 

Each of the side walls has a water-tight deck 
running the whole length, and the bottom pontoor 
is divided both transversely and longitudinally by a 
number of water-tight bulkheads. These bulkheads 
and decks divide the pontoon and walls into about 
eighty water-tight compartments. These aregrouped 
into sections, each of which has its own set of. valves, 
so that it can be flooded or emptied independently. 
There is a complete service of telephones to connect 
the various machinery spaces with the principal 
control-station in the valve-house, which is placed 
on the starboard wall at its forward end—as seen to 
the left of Fig. 1. From this station are controlled 
all the valves and pumping arrangements for the 
various compartments of the dock. A number of 
pressure-gauges show the height of water in each 
compartment. The gear for operating the valves 
is on the Westinghouse electro-pneumatic system. 

The steam power is supplied from eight boilers 
of marine type, working at a pressure of 155 lb. 
per square inch, constructed at the Neptune Works 
of Messrs. Swan, Hunter and Wigham Richardson. 
Limited Two of these boilers are placed at each 
end of each wall. The pumping machinery, supplied 
by Messrs.Gwynnes, Ltd., of Hammersmith, includes 
eight compound condensing engines. Each drives a 
set of centrifugal pum For wash-down and fire 
services two direct-acting steam-pumps have been 
placed in each wall, capable of delivering 400 gallons 
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of water per minute. A dynamo-room is provided 
in each wall, the installation of machinery compris- 
ing duplicate sets of Messrs. Browett, Lindley and 
Co.’s two - crank compound high-speed engines, 
running with forced lubrication, and driving West- 
inghouse direct-current generators. This equipment 
of electrical machinery supplies current for driving 
the machinery in the workshops, the travelling 
cranes, the valve gear, and for lighting, ec. ; 
through flexible conductors, power and light are 
also supplied to any warship that may be in the 
dock. In each wall of the dock there has also been 
placed an air-compressor providing power for a 
complete equipment of pneumatic tools, and also 
for actuating the electro-pneumatic valve-operating 
gear. 

In the starboard wall there is a fine range of 
workshops. These include a coppersmiths’ shor, 
27 ft. long, a view of which is shown in Fig. 3, and 
three other shops, each 50 ft. long—namely, a lathe- 
shop, a smithy, and a machine-shop. This last is 
illustrated in Fig.4. These workshops are remark- 
ably well equipped, and contain a number of fine 
tools, such as high-speed lathes, boring and milling- 
machines, an electro-pneumatic power hammer, a 
flanging-machine, punching and shearing-machines, 
forges, an hydraulic pipe-bend'ng machine and 
planing-machines. In the port wall living accom- 
modation, including mess-rooms, lavatories, &c., has 
been provided for the dockmaster, petty officers, 
and dock crew. On the top of each wall there is a 
5-ton electric crane, constructed by Messrs. Booth, 
of Rodley. These cranes have separate motions for 
travelling, revolving, derricking, hoisting and lower- 
ing. Eight powerful steam-driven capstans, sup- 

lied by Messrs Harfield, are placed on the walls 
or warping ships into position. 

The Sost was towed from the Wallsend shipyard 
to the Medway by four powerful tugs owned by 
Messrs. L. Smit and Co., of Rotterdam. The 
voyage was safely accomplished, and the dock is 
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now ready to undergo the lifting trials in the 
presence of the Admiralty officials. It will not be 
possible to provide a battleship with a displace- 
ment of 32,000 tons, but it is hoped that the 
Admiralty will test the dock with the largest vessel 
they possess. 








THE ‘‘TITANIC” INQUIRY. 

Tue report of the Court appointed to inquire into 
the loss of the Titanic was presented by the Wreck 
Commissioner, Lord Mersey, at a meeting of the Court 
on Tuesday last. It forms a voluminous document, 
which has since been issued by the Government 
printers ; but pressure on our space prohibits us from 
— it in full. Much of the matter, however, 

as already appeared in our issues of June 14, 21, and 
28 last respectively, on pages 802, 847, and 884 of our 
preceding volume, in the evidence of Mr. H. Wilding 
and others, and a considerable fraction of the remainder 
deals with questions of no technical interest. We re- 
print below such portions of Lord Mersey’s conclusions 
as we think of interest to engineers and shipbuilders. 
The Court was invited to answer a list of 26 questions 
and to make recommendations and suggestions with a 
view to promoting the safety of vessels and of persons 
at sea. A series of recommendations to this end con- 
clude the report. Since, however, these constitute the 
prime interest of the document to our readers, we give 
this portion first, followed by a review of the facts by 
the Court :— 

RECOMMENDATIONS. 

The following recommendations are made. They refer 

to foreign-going passenger and emigrant steamships :— 


Warer-TicHT SuBDIVISION. 

1. That the newly-appointed Bulkhead Committee 
should inquire and report, among other matters, on the 
desirability and practicability of providing ships with 
(a) a double skin carried up above the water-line ; or, as 
an alternative, with (b) a longitudinal, vertical, water- 
tight bulkhead on each side of the ship, extending as far 
forward and aft as convenient; or (¢) with a combination 
of (a) and (6). Any one of the three, (a), (6) and (c), to 
be in addition to water-tight transverse bulkheads. 

2. That the Committee should also inquire and —— 
as to the desirability and practicability of fitting ships 
with (a) a deck or decks at a convenient distunce or 
distances above the water-line, which shall water- 
tight throughout a part or the whole of the ship’s length ; 
and should, in this connection, report upon (b) the means 
by which the necessary openings in such deck or decks 
should be made water-tight, whether by water-tight doors 
or water-tight trunks, or by any other and what means. 

3. That the Committee should consider and report 
generally on the practicability of increasing the protection 
given by subdivision ; the object being to secure that the 
ship shall remain afloat with the greatest practicable 
proportion of her length in free communication with the 


sea. 

4. That when the Committee has reported upon the 
matters before mentioned, the Board of Trade should 
take the report into their consideration, and to the extent 
to which they approve of it, should seek statutory powers 
to enforce it in all newly-built ships, but with a discre- 
tion to relax the requirements in special cases where it 
may seem right to them to do so. 

5. That the Board of Trade should be empowered by 
the Legislature to ey the production of the designs 
and specifications of all ships in their early stages of 
construction and to direct such amendments of the same 
as may be thought necessary and practicable for the 
safety of life at sea in ships. (This should apply to all 
passenger-carrying ships. ) 


LiIrEBOATS AND RaFts. 


6. That the provision of lifeboat and raft accommoda- 
tion on board such ships should be on the number 
of persons intended to be carried in the ship, and not 
upon tonnage. 

7. That the question of such accommodation should be 
treated independently of the question of the subdivision 
of the ship into water-tight oompartments. (This in- 
volves the abolition of Rule 12 of the Life-Saving Appli- 
ances Rules of 1902.) 

8. That the accommodation should be sufficient for all 
persons on board, with, however, the qualification that 
in special cases, where, in the opinion of the Board of 
T My such provision is impracticable, the requirements 
may be modified as the rd may think right. (In 
order to give effect to this recommendation, changes ma 
be necessary in the sizes and types of boats to be carried, 
and in the method of stowing and floating them. It may 
also be necessary to set apart one or more of the boat- 
decks exclusively for by cine | boats and drilling the 
crew, and to consider the distribution of decks in sates 
to the passengers’ quarters. These, however, are matters 
of detail, to settled with reference to the particular 
circumstance affecting the ship.) 

9. That all boats should be fitted with a protective, 
continuous fender, to lessen the risk of damage when 
being lowered in a —s 

10. That the Board of Trade should be empowered to 
direct that one or more of the boats be fitted with some 
form of mechanical eee, 

11. That there should be a Board of Trade regulation 
requiring all boat equipment (under Sections 5 and 6, 

15 of the Rules, dated Fe’ , 1902, made by the 
Board of Trade under Section 427, Merchant Shipping 


Act, 1894) to be in the boats as soon as the ship leaves | 





harbour. The sections quoted above should be amended 
» as to bese ~ 3 -~ + mag and rafts pom 

mps and pyrotechnic lights for purposes of si ing. 
All boats should be provided with com and pro- 
visions, and should be very distinctly marked in such a 
= as to indicate plainly the number of adult persons 
each boat can carry when being lowered. 

12. That the Board of Trade inspection of boats and 
life-saving appliances should be of a more searching 
character than hitherto. 


MANNING THE Boats AND Boat DriL1s. 

13. That in cases where the deck-hands are not suffi- 
cient to man the boats enough other members of the crew 
should be men trained in boat work to make up the 
deficiency. These men should be required to pass a test 
in boat work. 

14. That in view of the necessity of having on board 
men trained in boat work, steps should be taken to 
encourage the training of boys for the merchant service. 

15. That the operation of Section 115 and Section 134 
(a) of the Merchant Shipping Act, 1894, should be 
examined, with a view to amending the same so as to 
secure greater continuity of service than hitherto. 

16. That the men who are to man the boats should 
have more frequent drills than hitherto. That in all shi 
a boat drill, a fire drill, and a water-tight-door drill should 
be held as soon as possible after leaving the original port 
of departure and at convenient isthevels of not less than 
once a week during the voyage. Such drills to be re- 
corded in the official log. 

17. That the Board of Trade should be satisfied in each 
case before the ship leaves port that a scheme has been 
devised and communicated to each officer of the ship for 
securing an efficient working of the boats. 


GENERAL. 


18. That every man taking a look-out in such ships 
should undergo a sight test at reasonable intervals. 

19. That in all such ships a police system should be 
organised, so as to secure obedience to orders, and proper 
control and guidance of all on board in times of emergency. 

20. That in all such ships there should be an installation 
of wireless telegraphy, and that such installation should 
be worked with a sufficient number of trained operators to 
secure a continuous service by night and day. In this 
connection regard should be had to the resolutions of the 
International Conference on Wireless Telegraphy, recently 
held under the presidency of Sir H. Babington Smith. 
That where practicable a silent chamber for “‘ receiving” 
mi should form part of the installation. 

21. That instruction should be given in all steamship 
companies’ regulations that when ice is reported in or 
near the track the ship should proceed in the dark hours 
at a moderate speed, or alter her course so as to go well 
clear of the danger zone. 


22. That the attention of masters of vessels should be E 


drawn by the Board of Trade to the effect that under the 
Maritime Conventions Act, 1911, it is a misdemeanour 
~ go to the relief of a vessel in distress when possible 
to do so. 

23. That the same protection as to the safety of life in 
the event of casualty which is afforded to emigrant ships 
by aoe , a and a should be ex- 
ten to all foreign-going passenger ships. 

24. That (unless p ween L done) steps should be taken 
to call an International Conference to consider, and as 
far as possible to agee upon, a common line of conduct in 
respect of :—(a) The subdivision of ships; (b) the pro- 
vision and working of life-saving appliances; (c) the 
installation of wireless telegraphy, and the method of 
working the same; (d) the reduction of speed or the 
alteration of course in the vicinity of ice; and (e) the use 
of searchlights. 


Preceding this series of recommendations there is 
given in the report a complete account of the structure 
of the ship, a detailed history of this disaster, with 
comments justifying the recommendations, and of this 
statement of facts and deductions we make the 
following abstracts :— 


DESCRIPTION OF THE ‘‘ TITANIC.” 
The Titanic was a three-screw vessel of 46,328 tons 
See and 21,831 net register tons, built by Messrs. 
arland and Wolff for the White Star Line service 
between Southampton and New York.* She was regis- 
tered as a British steamship at the port of Liverpool. 
Her registered dimensions were :— 


Length ... 852.5 ft. 
Breadth ... ae ree si ak 92.5 ,. 
Depth from top of keel to top of 

beam at lowest point of sheer of 

C deck, the highest deck which 

extends continuously from bow ‘o 

stern ... = er a 64 ft. 9 in. 
Depth of hold ... ies oe .. 89.58 ft. 
Height from B to C deck _... at ae 
Height from A to Bdeck _... ie o. 
Height from boat to A deck... pee 9.5 ,, 
Height from boat-deck to water-line 

amidships at time of accident, 

about ... ee as os 60.5 ,, 
Displacement at 34 ft. 7 in. ... 52,310 tons 


The propelling machinery consisted of two sets of four- 
cylinder reciprocating engines, each driving a wing pro- 








* Drawings and photographs, with full description of 
the Titanic and her sister-ship, the Olympic, were pub- 
lished in ENGINEERING, vol. xc., pages , 620, and B93 : 
and vol. xci., page 678 ; and the drawings then given wi 
assist towards a clear understanding of this official descrip- 





tion of the Titanic, 


peller, and a turbine driving the centre propeller. The 
registered horse-power of the propelling machinery was 
50,000. The power which would probably have been 
developed was at least 55,000. 

Structural Arrangements.—The structural arrangements 
of the Titanic consisted primarily of :— 

1. An outer shell of steel plating, giving form to the 
ship up to the top decks. 
2. Steel Decks.—These were enumerated as follows :— 


Heightto | Distance from 
a Next Deck 34 ft. 7 in. Water- 
Above. Line Amidships. 





Above. | Below. 
ft in. ft. in. | ft. in. 
Boat deck, length about 500 ft. .. we 58 0 
A ” ” ” 9 °° 9 6 48 6 
with 125 ft. forecastle and 
105 ft. poop... es - 9 0 39 6 
C deck, who'e length of ship.. 9 0 30 6 
” ” ” ” °° 10 20 0 
(tapered 
down at 
ends) 
E 5 ” ” yoo 9 0 ll 0 
F ” ” I vy , Moke 8 6 2 6 
G ,, 190ft. forward of boilers, 
210 ft. aftof machinery... 8 0 a 5 6 
Orlop deck, 190 ft. forward of boil- 
ers, 210 ft. aft of machinery .. 8 0 ‘0 13 6 





The boat-deck and A deck each had two expansion 
joints, which broke the strength continuity. Except 
in small patches, none of these decks was water-tight in 
the steel parts, except the weather deck and the orlop 
deck aft. 

3. Transverse Vertical Bulkheads.—There were fifteen 
transverse water-tight bulkheads, by which the ship was 
divided in the direction of her length into sixteen sepa- 
rate compartments. These bulkheads are referred to as 
A to P, commencing forward. 

The water-tightness of the bulkheads extended up to 
one or other of the decks D or E; tie bulkh A 
extended to C, but was only water-tight to D deck. The 
position of the D, E, and F decks, which were the only 
ones to which the water-tight bulkheads extended, was in 
relation to the water-line (34ft. 7in. draught) approxi- 
mately as follows :— 


Height above Water-Line (34 Ft. 7 In.). 


Lowest Part 





Amidships. At Bow. At Stern. 
ft. in. ft. in. ft. in. 
4 “e : 2° 33 0 25 0 
ae 110 24 0 16 0 
Be tee ay 26 15 6 76 


These were the three of the four decks which, as already 
stated, were continuous all fore and aft. The other decks, 
G and orlop, which extended only along a part of the 
ship, were spaced about 8 ft. apart. The G deck forward 
was about 7 ft. 6 in. above the water-line at the bow, and 
about level with the water-line at bulkhead D, which was 
at the fore end of boilers. The G deck aft and the orlop 
deck at both ends of the vessel were below the water-line. 
The orlop deck abaft of the turbine engine-room and 
forward of the collision bulkhead was water-tight. Else- 
where, except in very small patches, the decks were not 
water-tight. All the decks had large openings or hatch- 
ways in them in each compartment, so that water could 
rise freely through them. ere was also a water-tight 
inner bottom, or tank top, about 5 ft. above the top of the 
keel, which extended for the full breadth of the vessel 
from bulkhead A to 20ft. before bulkhead P—i.e., for the 
whole length of the vessel except a small distance at each 
end. The transverse water-tight divisions of this double 
bottom practically coincided with the water-tight trans- 
verse bulkheads; there was an additional water-tight divi- 
sion under the middle of the eaeveng age room 
compartment (between bulkheads K and L). There 
were three longitudinal water-tight divisions in the 
double bottom, one at the centre of the ship extending 
prs —_ 670 ft., and one on each side extending for 

tb. 

All the transverse bulkheads were carried up water- 
tight to at least the height of the E deck. Bulkheads A 
and B, and all bulkheads from K (90 ft. abaft amidships) 
to P, both inclusive, further extended water-tight up to 
the underside of D deck. A bulkhead further extended 
to C deck, but it was water-tight only to D deck. 

Bulkheads A and B forward, and P aft, had no open- 
ings in them. All the other bulkheads had openings in 
them, which were fitted with water-tight doors. Bulk- 
h D to O, both inclusive, had each a vertical sliding 
water-tight door at the level of the floor of the engine 
and boiler-rooms, for the use of the engineers and fire- 
men. On the orlop deck there was one door, in bulkhead 
N, for access to the refrigerator rooms. On G deck there 
were no water-tight doors in the bulkheads. On both 
the F and E decks nearly all the bulkheads had water- 
tight doors, mainly for giving communication between 
the different blocks of ger accommodation. All 
the doors, except those in the engine-rooms and boiler- 
rooms, were horizontal sliding doors, workable by hand 
both at the door and at the deck above. 

There were no sluice-valves or means of letting water 
from one compartment to 

Decks AND ACCOMMODATION. 

The boat-deck was an uncovered deck, on which the 

boats were placed. At its lowest point it was about 
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92 ft. 6 in. above the keel. The over-all length of this 
deck was about 500 ft. The forward end of it was fitted 
to serve as the navigating-bridge of the vessel and was 
190 ft. from the bow. On the after end of the bridge was 
a wheel-house, containing the steering-wheel and a 
steering-compass. The chart-room was immediately 
abaft this. On the starboard side of the wheel-house and 
funnel-casing were the navigating-room, the captain’s 
quarters, and some officers’ quarters. On the port side 
were the remainder of the officers’ quarters. At the 
middle line abaft the forward funnel-casing were the 
wireless telegraphy rooms and the operators’ quarters. 
The top of the officers’ house formed a short deck. The 
connections from the Marconi aerials were made on this 
deck, and two of the collapsible boats were placed on it. 
Aft of the officers’ house were the first-class passengers’ 
entrance and stairways and other adjuncts to the pas- 
sengers’ accommodation below. These stairways had a 
miniwum effective width of 8 ft. They had assembling 
landings at the level of each deck, and three elevators 
communicating from E to A decks, but not to the boat- 
deck, immediately on the fore side of the stairway. 

All the boats, except two Englehardt life-rafts, were 
carried on this deck. There were seven lifeboats on each 
side, 30 ft. long, 9 ft. wide. There was an emergency 
cutter, 25 ft. long, on each side at the fore end of the 
deck. Abreast of each cutter wasan Englehardt life-raft. 
One similar raft was carried on the top of the officers’ 
house on each side. In all there were fourteen lifeboats, 
two cutters, and four Englehardt life-rafts. 

The forward group of four boats and one Englehardt 
raft were pl on each side of the deck alongside the 
officers’ quarters and the first-class entrance. Further 
aft at the middle line on this deck was the special platform 
for the standard compass. At the after end of this deck 





double bottom extended up the ship’s side to a height of 
7 ft. above the keel. Forward and aft of the machinery 
space the protection of the inner bottom extended toa 
less height above the keel. It was so divided that there 
were four separate water-tight compartments in the 
breadth of the vessel. Before and abaft the machinery 
space there was a water-tight division at the centre line 
only, except in the foremost and aftermost tanks. Above 
the double bottom the vessel was constructed on the usual 
transverse frame system, reinforced by web-frames, which 
extended to the highest decks. 

At the for end the framing and plating were 
strengthened with a view to preventing panting and 
damage when meeting thin harbour ice. 

Beams were fitted on every frame at all decks, from the 


boat-deck downwards. An external -keel, about 
300 ft. long and 25 in. deep, was fitted along the —_ 
amidships. The heavy ship’s plating was carried right 


up to the boat-deck. and between the C and B deck was 
doubled. The stringer or edge plate of the B deck was 
also doubled. This double plating was hydraulic riveted. 
All decks were steel-plated throughout. The transverse 
strength of the ship was in part dependent on the fifteen 
transverse water-tight bulkheads, which were specially 
stiffened and strengthened to enable them to stand the 
necessary pressure in the event of accident, and they were 
connected by double angles to decks, inner bottom, and 
shell plating. The two decks above the B deck were of 
comparatively light scantling, but strong enough to ensure 
their proving satisfactory in these positions in rough 
weather. 

Water-Tight Subdivision.—In the preparation of the 
design of this vessel it was arranged that the bulkheads 
and divisions should be so placed that the ship would 
remain afloat in the event of any two adjoining compart- 
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was an entrance house for second-class passengers, with a 
stairway and elevator leading directly down to F deck. 
There were two vertical iron ladders at the after end of 
this deck, leading to A deck, for the use of the crew. 
Alongside and immediately forward of the second-class 
entrance was the after group of lifeboats, four on each side 
of the ship. ; 7 

In addition to the main stairways mentioned, there 
was a ladder on each side ee = access from 
the A deck below. At the forward end of the boat-deck 
there was on each side a ladder leading up from A deck, 
with a landing there, from which, by a ladder, access to 
B deck could be obtained direct. Between the reciprocat- 
ing engine casing and the third funnel-casing there was a 
stewards’ stairway. which communicated with all the decks 
below as far as E deck. Outside the deck-houses was 
promenading space for first-class passengers. 

The report then describes each of the decks in 
detail, but it is sufficient to state here that there were 
in all seven principal decks. The report proceeds as 
follows :— 


Below these decks again came the inner bottom, extend- 
ing fore and aft through about nine-tenths of the vessel’s 
length, and on this were eo the boilers, main and 
auxiliary machinery, and the electric-light machines. In 
the remaining spaces below G deck were cargo-holds or 
‘tween decks, seven in all, six forward and oneaft. The 
firemen’s . giving direct access from their accommo- 
dation to the forward boiler-room by stairs at the forward 
end, contained the various pipes and valves connected with 
the pumping arrangements at the forward end of the ship, 
and also the steam-pipes conveying steam to the wind- 
lass gear forward and exhaust-steam pipes leading from 
winches and other deck machinery. The passage was made 
thoroughly water-tight throughout its length, and at its 
after end was closed by a water-tight vertical sliding door 
of the same character as other doors on the inner bottom. 
Special arrangements were made for pumping this space 
out, if necessary. The pipes were p in this tunnel 
to Protect them from possible damage by coal or cargo, 
and also to facilitate access to them. : 

On the decks was provided accommodation for a maxi- 
mum number of 1034 first-class and at the same 
time 510 second-class passengers and 1022 third-class pas- 
sengers. Some of the accommodation was of an alternative 
character, and could be used for either of two classes of 
passengers, In the statement of figures the higher alter- 
native class has m reck This makes a total 
accommodation for 2566 

Accommodation was provided for the crew as follows :— 
About 75 of the deck Sapevtenenh, including officers and 
doctors ; 326 of the engine-room department, includin 
engineers ; and 544 of the victualling department, includ- 
ing pursers and leading stewards. 


SrrvcturE OF THE SHIP. 

The vessel was built throughout of steel, and had a 
cellular double bottom of the usual type, with a floor at 
every frame, its depth at the centre line being 63 in., 
except in way of the reciprocating machinery, where it 
was (8 in. For about half of the length of the vessel this 





ments being flooded, and that they should be so built and 
strengthened that the ship would remain afloat under this 
condition. The minimum freeboard that the vessel would 
have in the event of any two ag ey mye being flooded 
was between 2 ft. 6 in. and 3 ft. from the deck adjoining 
the top of the water-tight bulkheads. With this object in 
view fifteen water-tight bulkheads were arranged in the 
vessel. The lower part of C bulkhead was doubled, and 
was in the form of a cofferdam. So far as possible the 
bulkheads were carried up in one plane to their upper 
sides, but in cases where they had for any reason to be 
stepped forward or aft, the deck, in way of the step, was 
made into a water-tight fiat, thus ons the water- 
tightness of the compartment. In addition to this, G 
deck in the after peak was made a water-tight flat. The 
orlop deck between bulkheads which formed the << 
of the tunnel was also water-tight. The orlop dec 
in the fore peak tank was also a water-tight flat. The 
electric machinery compartment was further protected 
by a structure some distance in from the ship’s side, 
forming six se te water-tight compartments, which 
were used for the storage of fresh water. By this sub- 
division there were in all 73 compartments, 29 of these 
being above the inner bottom. ’ . 

Water-Tight Doors.—The doors (12 in number) imme- 
diately above the inner bottom were in the engine and 
boiler-room spaces. They were of Messrs. Harland and 
Wolff's latest type, working vertically. The door-plate 
was of cast iron of heavy section, strongly ribbed. It 
closed by gravity, and was held in the open tion by a 
clutch which could be released by means of a powerful 
electro-magnet controlled from the captain’s bridge. In 
the event of accident, or at any time when it might be 
considered desirable, the captain or officer on duty could, 
by simply moving an electric switch, immediately close 
alt these doors. time required for the doors to close 
was between 25 and 30 seconds. Each door could also be 
closed from below by operating a hand-lever fitted along- 
side thedoor. As a further precaution floats were pro- 
vided beneath the ple f a in the event of ar 
accidentally entering any of the compartments, automa- 
tically lifted and thus released the clutches, thereby — 
mitting the doors in that particular compartment to close 
if they had not already been dropped by any other means. 
These doors were fitted with cataracts which controlled 
the speed of closing. Due notice of closing from the bridge 
was given by a warning-bell. _ f ‘ 

A ladder or escape was provided in each boiler-room, 
engine-room, and similar water-tight compartment, in 
order that the closing of the doors at any time should not 
imprison the men working therein. ’ 

water-tight doors on E deck were of horizontal 
pattern, with wrought-steel door-plates. Those on F deck 
and the one aft on the orlop deck were of similar type, 
but had cast-iron door-plates of heavy section, strongly 
ribbed. Each of the ‘tween deck doors, and each of the 
vertical doors on the tank-top level, could be operated by 
the ordinary hand- from the deck above the top of 
the water-tight bulkhead, and froma position on the next 
deck above, almost directly above the door. To facilitate 
the quick closing of the doors, plates were affixed in 
jn Ah om positions on the sides of the alleyways indicating 





the itions of the deck-plates, and a box-spanner was 
goovtted for each door, hanging in suitable clips along- 
side the deck-plate. 

x... vs — ape side doors were provided 
through the side plating, giving access to passengers’ or 
crew’s accommodation as follows:—-On the na (D) 
deck on the starboard side in the forward third-class open 
space, one bag door. In way of the forward first- 
entrance, two doors, close together, on each side. On the 
upper (E) deck, one door each side at the forward end of 
the working passage. On the port side abreast the engine 
room, one door leading into the working passage. One 
door each side on the port and starboard sides aft into the 
forward second-class entrance. All the doors on the upper 
deck were secured by lever handles, and were made water- 
tight by means of rubber strips. Those on the saloon deck 
were closed by lever handles, but had no rubber. 

Accommodation Ladder.— One teak accommodation 
ladder was provided, and could be worked on either side 
of the ship in the gangway door opposite the second- 

entrance on the upper deck (KE). It had a folding 
latform and portable stanchions, hand-rope, &c. The 
der extended to within 3 ft. 6 in. of the vessel’s light 
draught, and was stowed overhead in the entrance abreast 
the forward second-class main staircase. Its lower end 
was so as to be raised and lowered from a davit 
immediately above. 

A look-out cage, constructed of steel, was fitted on the 
foremast at a height of about 95 ft. above the water-line. 
Access to the cage was obtained by an iron vertical ladder 
inside of the foremast, with an yarn at C deck and one 
at the look-out cage. An iron ladder was fitted on the 
foremast from the hounds to the masthead light. 


Lirg-SavInG APPLIANCES, 
Lifebuoys.—Forty-eight, with beckets, were supplied, 


of pattern approved by the Board of Trade. They were 
placed about the ship. 

Lifebelts.—3560 lifebelts, of the latest improved over- 
head pattern approved by the Board of Trade, were sup- 


plied and placed on board the vessel, and these were 
inspected by the Board of Trade. These were distributed 
throughout all the sleeping accommodation. 

Lifeboats.—Twenty ts in all were fitted on the 
vessel, and were of the following dimensions and capa- 
cities :— 

Fourteen wood lifeboats, each 30 ft. long by 9 ft. 1 in. 
broad by 4 ft. deep, with a cubic pougnany of 655.2 cub. ft., 
constructed to carry 65 persons . 

One wood cutter, 25 ft. 2 in. long by 
7 ft. 2 in. broad by 3 ft. deep, with ” 
cubic capacity of 326.1 cub. ft., con- 
structed to carry 40 agy 

One wood cutter, 25 ft. 2 in. long by 
7 ft. lin. broad by 3 ft. deep, with a 
cubic capacity of 322.6 cub. ft., con- 
structed to carry 40 persons. 

Four Englehardt a boats, 27 ft. 5in. long by 8 ft. 
broad by 3 ft. deep, with a cubic capacity of 376.6 +4 ft., 
constructed to carry 47 persons each; or a total of 
11,327.9 cub. ft. for 1178 persons. 

The lifeboats and cutters were constructed as follows : 
—The keels were of elm. The stems and stern-posts 
were of oak. They were all clinker built of yellow pine, 
double fastened with copper nails, clinched over rooves. 
The timbers were of elm, spaced about 9 in. apart, and 
the seats pitch pine, secured with galvanised iron double 
knees. he buoyancy tanks in the lifeboats were of 
18-02. copper, and of capacity to meet the Board of Trade 

uirements. 

The lifeboats were fitted with Murray’s disengagi 
gear, with arrangements for simultaneously fresine bot 
ends if required. ae quae was fastened at a suitable 
distance from the fo: and after ends of the boats, to 
suit the davits. Life-lines were fitted round the gun- 
wales of the lifeboats. The davit-blocks were treble 
for the lifeboats and double for the cutters. They were 
of elm, with lignum vite roller sheaves, and were bound 
inside with iron, and had swivel eyes. ere were manilla 
rope falls of sufficient length for lowering the boats to the 
vessel’s light draught, and when the boats were lowered, 
to be able to reach to the boat-winches on the boat-deck. 

The lifeboats were stowed on hinged-wood chocks on 
the boat-deck, by groups of three at the forward, and 
four at the after, ends. each side of the boat-deck the 
cutters were arranged forward of the 
fitted to lash outboard as emergency 
immediately abaft the navigating bridge. 

The Englehardt collapsible lifeboate were stowed 
abreast of the cutters, one on each side of the ship, and 
the remaining two on top of the officers’ house, immedi- 
omy abaft the navigating bridge. 

boat equipment was in accordance with the Board 
of Trade requirements. Sails for each lifeboat and cutter 
were a and stowed in | ee bags. Covers were 
supplied for the lifeboats and cutters, and a sea anch 
for each boat. Every lifeboat was furnished with a special 
spirit boat compass and fitting for holding it ; these com- 
passes were carried in a locker on the boat-deck. A pro- 
vision tank water beaker were supplied to each boat. 

Distress Si .—These were — of number and 
pattern pogseved by the Board of e—i.e., 36 rocket 
si in lieu of guns, 12 ordinary rockets, 2 Manwell 

olmes deck flares, J2 blue lights, and 6 lifebuoy lights. 

Bilge and Ballast-Pumps.—The ship was also fitted 
with the following pumps :—Five ballast and bilge-pumps, 
each capable of discharging 250 tons of water per hour ; 
three pumps, each of 150 tons hour capacity. 

One ash-ejector was placed in each of the large boiler 
compartments to work the ash-ejectors, and to circulate 
or feed the boilers as required. jis pump was also con- 
nected to the bilges, except in the case of three of the 
boiler-rooms, where three of the ballast and bilge-pumps 
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were placed. The pumps in each case had direct bilge 
suctions, as well as a connection to the main bilge-pipe, 
so that each boiler-room might be independent. The 
remainder of the auxiliary pumps were placed in the 
reciprocating and turbine-engine rooms. Two ballast- 
pumps were placed in the reciprocating-engine room, 
with large suctions from the bilges direct and from the 
bilge main. Two bilge-pumps were also arranged to draw 
from bilges. One bilge-pump was placed in the turbine- 
room, and one of the hot salt-water pumps had a con- 
nection from the bilge main pipe for use in emergency. 
A 10-in. main ballast-pipe was carried fore and aft 
through the ship, with separate connections to each tank, 
and with filling pipes from the sea connected at intervals 
for trimmin py ey The five ballast-pumps were 
arranged to draw from this pipe. A double line of bilge 
main pipe was fitted forwa 
aft of No. 1. 


of No. 5 boiler-room and 


EXTENT OF THE DAMAGE TO THE SHIP. 


The collision with the iceberg, which took place at 
11.40 p.m., caused damage to the bottom of the starboard 
side of the vessel at about 10 ft. above the level of the 
keel, but there was no damage above this height. There 
was damage in :—The fore peak, No. 1 hold, No. 2 hold, 
No. 3 hold, No. 6 boiler-room [the furthest yee 
No. 5 boiler-room. The damage extended over a lengt 


of about 300 ft. 
As the ship was moving at over 20 knots, she would 
have through 300 ft. in less than 10 seconds, so 


that the damage was done in about this time. 
Tue FLoopine in First Ten MInvrtes. 


At first it is desirable to consider what happened in the 
first 10 minutes. The fore peak was not flooded above 
the orlop deck—.¢., the peak tank top, from the hole in 
the bottom of the peak tank. In No. 1 hold there was 
7 ft. of water. In No. 2 hold five minutes after the 
collision water was seen rushing in at the bottom of the 
firemen’s passage on the starboard side, so that the ship’s 
side was damaged abaft of bulkhead B sufficiently to 
open the side of the firemen’s passage, which was 34 ft. 
from the outer skin of the ship, thereby flooding both the 
hold and the passage. 

In No. 3 hold the mail-room was filled soon after the colli- 
sion. The floor of the mail-room is 24 ft. above the keel. 

In No. 6 boiler-room, when the collision took place, 
water at once poured in at about 2ft. above the stokehold 
on “a on the starboard side, at the after end of the 

iler-room. Some of the firemen immediately went 
through the water-tight door opening to No. 5 boiler-room, 
because the water was flooding the place. The water- 
tight doors in the engine-rooms were shut from the bridge 
almost a after the collision. Ten minutes 
later it was found that there was water to the height of 
8 ft. above the double bottom in No. 6 boiler-room. 

No. 5 boiler-room was da at the ship’s side in 
the starboard forward bunker at a distance of 2 ft. above 
the stokehold plates, at 2 ft. from the water-tight bulk- 
head between Nos. 5 and 6 boiler-rooms. Water poured 
in at that place as it would from an ordinary fire-hose. 
At the time of the collision this bunker had no coal in 
it. The bunker door was closed when water was seen to 
be entering the ship. 

In No. 4 boiler-room there was no indication of any 
damage at the early stages of the sinking. 


GrapbvuaL Errect or THE DAMAGE. 


It will thus be seen that all the six compartments 
forward of No. 4 boiler-room were open to the sea by 
damage which existed at about 10 ft. above the keel. At 
ten minutes after the collision the water seems to have 
risen to about 14 ft. above the keel in all these compart- 
ments except No. 5 boiler-room. After the first ten 
minutes the water rose steadily in all these six compart- 
ments. The fore peak above the peak-tank was not Riled 
until an hour after the collision, when the vessel’s bow 
was submerged to above C deck. The water then flowed 
in from the top through the deck scuttle forward of the 
collision bulkhead. It was by this scuttle that access 
was obtained to all the decks below C down to the peak- 
tank top on the orlop deck. 

At 12 o’clock water was coming up in No. 1 hatch. It 
was getting into the firemon’s quarters, and driving the 
firemen out. It was rushing round No. 1 hatch on G 
deck, and coming mostly from the starboard side, so that 
in 20 minutes the water had risen above G deck in No. 1 
hold. In No. 2 hold, about 40 minutes after the collision, 
the water was coming into the seamen’s quarters on E deck 
through a burst fore-and-aft wooden buikhead of a third- 
class cabin opposite the seamen’s wash-place. Thus the 
water had risen in No. 2 hold to about 3 ft. above E deck 
in 40 minutes. 

In No. 3 hold the mail-room was afloat about 20 minutes 
after the collision, The bottom of the mail-room, which 
is on the orlop deck, is 24 ft. abeve'the keel. The water- 
tight doors on F deck, at the fore and after ends of No. 3 
compartment, were not closed then. The mail-room was 
filling, and water was within 2 ft. of G deck, rising fast, 
when the order was given to clear the boats. There was 
then no water on F deck. 

There is a stairway on the port side on G deck which 
leads down to the first-class -room on the orlop 
deck immediately below. There was water in this baggage- 
room 25 minutes after the collision. Half an hour after 
the collision water was up to G deck in the mail-room. 
Thus the water had risen in this compartment to within 
2 ft. of G deck in 20 minutes, and above G deck in 25 to 
30 minutes. 

_ No. 6 boiler-room was abandoned by the men almost 
immediately after the collision. Ten minutes later the 
water had risen to 8 ft. above the top of the double 


the after end of the compartment, at the level of E deck, 
in about one hour after the collision. 

In No. 5 boiler-room there was no water above the 
stokehold plates until a rush of water came through the 
pass between the boilers from the forward end, and drove 
the leading stoker out. d aes 

It has already been shown in the description of what 
happened in the first ten minutes that water was coming 
into No. 5 boiler-room in the forward starboard bunker 
at 2 ft. above the plates in a stream about the size of a 
deck hose. The fee in this bunker had been dropped 
probably when water was first discovered, which was a 
few minutes after the collision. This would cause the 
water to be retained in the bunker until it rose high 
enough to burst the door, which was weaker than the 
bunker bulkhead. This happened about an hour after 
the collision. : 

No. 4 Boiler-Room.—One hour and forty minutes after 
the collision water was coming in forward in No. 4 boiler- 
room from underneath the floor in the forward part, in 
small quantities. The men remained in that stokehold 
till ordered on deck. 

Nos. 3, 2,and 1 Boiler-Rooms.—When the men left No. 4 
some of them went through Nos. 3, 2, and 1 boiler-rooms 
into the reciprocating-engine room, and from there on 
deck. There was no water in the boiler-rooms abaft No. 4 
one hour and forty minutes after the collision (1.20 a.m. ), 
and there was then none in the reciprocating and turbine- 
engine rooms. : 

There was no damage to the electrical engine-room and 
tunnels. 

From the foregoing it follows that there was no damage 
abaft No. 4 boiler-room. , : 

All the water-tight doors aft of the main engine-room 
were opened after the collision. : 

Half an hour after the collision the water-tight doors 
from the engine-room to the stokehold were opened as 
far forward as they could be to No. 4 boiler-room. 


Finau Errect oF THE DAMAGE. 


The later stages of the sinking cannot be stated with 
any precision, owing to a confusion of the times, which 
was natural under the circumstances. 

The forecastle deck was not under water at 1.35 a.m. 
Distress signals were fired until two hours after the col- 
lision (1.45 a.m.). At this time the fore deck was under 
water. The forecastle head was not then submerged, 
though it was getting close down to the water about half 
an hour before the ship disappeared (1.50 a.m.). 

When the last boat, lowered from davits D, left the 
ship, A deck was under water, and water came up the 
stairway under the boat-deck almost immediately after- 
wards. After this the other collapsible boat, which 
had been stowed on the officers’ house, was uncovered, 
the lashings cut adrift, and she was swung round over the 
edge of the coamings of the deck-house on to the boat- 
deck. Very shortly afterwards the vessel, according to 
Mr. Lightoller’s account, seemed to take a dive, and he 
just walked into the water. When he came to the surface 
all the funnels were above the water. 

he stern was gradually rising out of the water, and 
the propellers were clear of the water. The ship did not 
pd 5 in two, and she did eventually attain the perpen- 
dicular, when the second funnel from aft about reached 
the water. There were no lights burning then, though 
on a —_ practically until the last. 
fore reaching the perpendicular, when at an angle of 
50 deg. or 60 deg., there was a rumbling sound, which 


may be attributed to the boilers leaving their beds and | 


crashing down on to or through the bulkheads. She 

became more perpendicular, and finally absolutely per- 

pendicular, when she went slowlydown. After sinking 

as far as the after part of the boat-deck she went down 

more quickly. The ship disappeared at 2.20 a.m. 
OBSERVATIONS. 

I am advised that the Titanic as constructed could not 
have remained afloat long with such damage as she 
received. Her bulkheads were spaced to enable her to 
remain afloat with 7 two compartments in communica- 
tion with the sea. She had a sufficient margin of safety 
with any two of the compartments flooded which were 
actually damaged. In fact, any three of the four forward 
compartments could have been flooded by the damage 
received without sinking the ship to the top of her 
bulkheads. Even if the four forward compartments 
had been flooded the water would not have got into 
any of the compartments abaft of them, though it 
would have been above the top of some of the forward 
bulkheads. But the ship, even with these four com- 
partments flooded, would have remained afloat. But 
she could not remain afloat with the four forward com- 

ments and the forward boiler-room (No. 6) also 
looded. The flooding of these five compartments alone 
would have sunk the ship sufficiently deeply to have 
caused the water to rise above the bulkhead at the after 
end of the forward boiler-room (No. 6) and to flow over 
into the next boiler-room (No. 5), and to fill it up until in 
turn its after bulkhead would be overwhelmed and the 
water would thereby flow over and fill No. 4 boiler-room, 
and so on in succession to the other boiler-rooms, till 
the ship would ultimately fill and sink. 

It has been shown that water came into the five forward 
compartments to a height of about 14 ft. above the keel 
in the first ten minutes. This was at a rate of inflow with 
which the ship’s pumps could not possibly have coped, 
so that the damage done to these five compartments 
alone inevitably sealed the doom of the ~~ 

The done in the boiler-rooms Nos. 5 and 4 was 
too slight to have hastened appreciably the sinking of the 
ship, for it was given in evidence that no considerable 
amount of water was in either of these compartments for 
an hour after the collision. The rate at which water 





bottom, and probably reached the top of the bulkhead at 


came into No. 6 boiler-room makes it highly probable 


that the compartment was filled in not more than an 
hour, after which the flow over the top of the bulkhead 
between 5 and 6 began, and continued till No. 5 was 
filled. It was shown that the leak in No. 5 boiler-room 
was only about equal to the flow of a deck hose-pipe 
about 3 in. in diameter. The leak in No. 4, supposing 
that there was one, was only enough to admit about 3 ft. 
of water in that compartment in 1 hour 40 minutes. 
Hence the leaks in Nos. 4 and 5 boiler-rooms did not 
appreciably hasten the sinking of the vessel. 

The evidence is very doubtful as to No. 4 being 
damaged. The pumps were being worked in No. 5 soon 
after the collision. The 10-in. leather special suction 
pipe which was carried from aft is more likely to have 
been carried for use in No. 5 than No. 4, se the doors 
were ordered to be opened probably soon after the col- 
lision when water was known to be coming into No. 5. 
pee is no evidence that the pumps were being worked 
in No. 4. 

The only evidence ibly favourable to the view that 
the pipe was soneiaed tor’ No. 4, and not for No. 5, is that 
of Scott, a greaser, who says that he saw engineers drag- 
ging the suction-pipe along one hour after the collision. 
But even as late as this it may have been wanted for 
No. 5 only. 

The importance of the question of the damage to No. 5 
is small, use the ship,’as actually constructed, was 
doomed as soon as the water in No. 6 boiler-room, and all 
compartments forward of it, entered in the quantities it 
actually did. It is only of importance in dealing with 
the question of what would have happened to the ship 
had she been more completely subdivided. It was 
stated in evidence that if No. 4 had not been damaged, 
or had only been damaged to an extent within the powers 
of the pumps to keep under, then, if the bulkheads had 
been carried to C deck, the ship might have been saved. 
Further methods of increased subdivision and their 
effect upon the fate of the ship are discussed later. 

Evidence was given showing that after the water-tight 
doors in the engine and boiler-rooms had been all closed. 
except those forward of No. 4 group of boilers, they were 
opened again, and there is no evidence to show that they 
were again closed. Though it is probable that the engi- 
neers who remained below would have closed these doors 
as the water rose in the compartments, yet it was not 
necessary for them to do this, as each door had an auto- 
matic closing arrangement, which would have come into 
operation immediately a small amount of water came 
through the door. It is probable, however, that the life 
of the ship would have been lengthened somewhat if 
these doors had been left open, for the water would have 
flowed through them to the after part of the ship, and 
the rate of ioe of the water into the ship would have 
been for a time reduced, as the bow might have been kept 
up a little by the water which flowed aft. 

It is thus seen that the efficiency of the automatic 
arrangements for the closing of the water-tight doors, 
which was questioned during the inquiry, had no im- 
portant bearing on the question of hastening the sinking 
of the ship, except that, in the case of the doors not 
having been cl by the engineers, it might have 
retarded the sinking of the ship if they had not acted. 
The engineers would not have prevented the doors from 
closing unless they had been convinced that the ship was 
doomed. There is no evidence that they did prevent the 
doors from closing. 

The engineers were applying the pumps when Barrett, 
leading stoker, left No. 5 boiler-room ; but even if they 
ad succeeded in getting all the pumps in the ship to 
work they could not have saved the ship or prolo her 
life to any appreciable extent. 


Errect or SuGGESTED ADDITIONAL SUBDIVISION 
UPON FLOTATION. 


Water-Tight Decks.—It is in evidence that advantage 
ae be obtained from the point of view of greater safety 
in having a water-tight deck. 

Without entering into the general question of the 

advantage of water-tight decks for all ships, it is desirable 
to form an opinion in the case of the Titanic as to whether 
making the bulkhead deck water-tight would have been 
an advan in the circumstances of the accident, or in 
case of accident to ships of this class. 
I am advised that it is found that with all the compart- 
ments certainly known to have been flooded—viz., those 
forward of No. 4 boiler-room—the ship would have re- 
mained afloat if the bulkhead deck had been a water-tight 
deck. If, however, No. 4 boiler-room had also been 
flooded, the ship would not have remained afloat unless, 
in addition to making the bulkhead deck ace, Oe 
transverse bulkhead abaft of No. 4 boiler-room had n 
carried up to D deck. 

To make the bulkhead deck effectively water-tight for 
this purpose it would have necessary to carry water- 
tight trunks round all the openings in the bulkhead 
deck up to C deck. It has shown that with the 
bulkhead abaft No. 5 boiler room carried to C deck the 
ship would have remained afloat if the compartments 
certainly known to have been damaged had been flooded. 

I do not desire to express an opinion upon the question 
whether it would have conduced to safety in the case of 
the Titanic if a water-tight deck had been fitted below 
the water-line, as there may be some objections to such a 
deck. There are many considerations involved, and I 
think that the matter should be dealt with by the Bulk- 
head Committee for ships in general. 

Longitudinal Subdivision.—The advantages and dis- 
advantages of ean subdivision by means of 
water-tight bunker were pointed out in evi- 
dence. 

While not attempting to deal with this question gene- 
rally for ships, I am advised that if the Titanic had been 





divided in the longitudinal method, instead of in the 
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transverse method only, she would have been able, if 
da as — to remain afloat, though with a 
list which could have been corrected by putting water 
ballast into suitable places. Sihint. 

This subject is one, however, which again involves 
many considerations, and I think that for ships gene- 
rally the matter should be referred to the Bulkhead 
Committee for their consideration and report. 

Extending Double Bottom up the Sides.—It was shown 
in evidence that there would be increased protection in 
carrying the double bottom higher up the sides than was 
done in the Titanic, and that some of the boiler-reems 
would probably not then have been flooded, as water could 
not have entered the ship except in the double bottom. 
In the case of the Titanic Iam advised that this would 
have been an advantage, but it was pointed out in 
evidence that there are certain disadvantages which in 
some ships may outweigh the advantages. In view 
of what has already been said about the possible advan- 
tages of longitudinal subdivision, it is unnecessary further 
to discuss the quevtims of reine J up the double bottom 
in ships generally. This matter should also be dealt with 
by the Bulkhead Committee. : 

Water-Tiaht Doors.—With reference to the question of 
the water-tight doors of theship, there does not appear to 
have been any ——— effect upon the sinking of the 
ship caused by either shutting or not shutting the doors. 
There does not appear to have been any difficulty in 
working the water-tight doors. They ~~ -T% have 
been shut in good time after the collision. But in other 
cases of damage in ships constructed like the Titanic, it 
is probable that the efficiency of the closing arrangement 
of the water-tight doors may exert a vital influence on the 
safety of theship. It has been re nted that in fature 
consideration should be given to the question ‘‘as to how 
far bulkheads should be solid bulkheads, and how far 
there should be water-tight doors, and, if there should be 
water-tight doors, how far they may or may not be auto- 
matically operated.” This, again, is a question on which 
it is not necessary here to express any general opinion, 
for there are conflicting considerations which vary in 
individual cases. The matter, however, should come 
under the effective supervision of the Board of Trade 
much more than it seems to come at present, and should 
be referred to the Bulkhead Committee for their con- 
sideration, with a view to their suggesting in detail 
where doors should or’ should not allowed, and 
the type of door which should be adopted in the dif- 
ferent parts of ships. 


AccouNT OF THE SAVING AND Rescur OF THOSE WHO 
SURVIVED. 


The Titanic was provided with 20 boats. They were 
all on the boat-deck. Fourteen were lifeboats ; these were 
hung inboard in davits, seven on the starboard side and 
seven on the port side, and were designed to carry 65 per- 
sons each. Two were emergency boats. These were also in 
davits, but were hung outboard, one on the starboard side 
and one on the port side, and were designed to carry 40 
personseach. The remaining four boats were Englehardt 
or collapsible boats. Two of these were stowed on the 
boat-deck and two on the roof of the officers’ quarters, 
and were designed to carry 47 each. us the 
total boat accommodation was for 1178 persons. The 
boats in davits were numbered, the odd numbers being 
on the starboard side and the even numbers on the port 
side. The numbering began with the emergency boats 
which were forward, and ran aft. Thus the boats on the 
starboard side were numbered 1 (an emergency boat), 3, 5, 
7,9, 11, 18, and 15 (lifeboats), and those on the port 
side 2 (an emergency boat), 4, 6, 8, 10, 12,14, and 16 
(lifeboats). The a boats were lettered, A and 
B being on the roof of the officers’ quarters, and C and 
D being on the boat-deck; C was abreast of No. 1 
eer boat) and D abreast of No. 2 (emergency 

t). 


In ordinary circumstances all these boats (with the 
exception of 1 and 2) were kept covered up, and con- 
tained a | @ portion of their equipment, such as oars, 
masts an on, and water; some of the remaining 
portion, such as lamps, compasses, and biscuits being 
stowed in the ship in some convenient place, ready for 
use when requi Much examination was directed at 
the hearing to showing that some boats left the ship 
without a lamp and others without a compass, and so on, 
but in the circumstances of confusion and excitement 
which existed at the time of the disaster this seems to me 
to be excusable. 

Each member of the crew had a boat assigned to him in 
printed lists, which were posted up in convenient places 
for the men to see; but it appeared that in some cases the 
men had not looked at these lists, and did not know their 
respective boats. 

‘The collision took place at 11.40 p.m. (ship’s time). 
About rrr = it was realised that the vessel could not 
live, and at about 12.5 the order was given to uncover the 
fourteen boats in davits. The work began on both 
sides of the ship under the superintendence of five officers. 
It did not proceed quickly at first ; the crew arrived on 
the boat-deck only gradually, and there was an av of 
not more than three deck hands to each boat. At 12.20 
the order was given to swing out the boats, and this work 
was at once commenced. ere were a few 
on the deck at this time. Mr. Lightoller, who was 
one of the officers directing operations, says that the 
noise of the steam blowing of was so great that his 
voice could not be heard, and that he had to give 
fisestions with his hands. Before this work had been 
egun the stewards were rousing the passen in their 
different quarters, helping thom to put on lifebelts and 
getting them up to the t-deck. At about 12.30 the 
order was given to place women and children in the 
boats. This was proceeded with at once, and at about 








12.45 Mr. Murdoch gave the order to lower No. 7 boat 
(on the starboard side) to the water. The work of un- 
covering, filling and lowering the ts was done under 
the following su ision :—Mr. Lowe, the fifth officer, 
saw to Nos. 1, 3, 5, and 7; Mr. Murdoch (lost) saw also 
to Nos. 1 and 7 and to A and C. Mr. Moody (lost) 
looked after Nos. 9, 11, 13, and 15. Mr. Murdoch also 
sawto Nos. 9and 11. Mr. Lightoller saw to Nos. 4, 6, 8, 
B, and D. Mr. Wilde (lost) also saw to No. 8 and D. 
Mr. Lightoller and Mr. Moody saw to Nos. 10 and 16, and 
He Ve _ : — 14. Mr. Wilde also assisted at 

o. 14, Mr. Box: elping generally. 

The evidence satisfies me that the officers did their 
work very well, and without any thought of themselves. 
Captain Smith, the master, Mr. Wilde, the chief officer, 
Mr. Murdoch, the first officer, and Mr. Moody, the sixth 
officer, all went down with the ship while performing 
their duties. The others, with the exception of Mr. 
Lightoller, took charge of boats, and thus were saved. 
Mr. Lightoller was swept off the deck as the vessel went 
down, and was subsequently picked up. 

So far as can be ascertained the boats left the ship at 
the following times; but I think it is necessary to say 
that these, and, indeed, all the times subsequent to 
the collision, which are mentioned by the witnesses, are 
unreliable :— 








No. Starboard Side. | No. | Port Side. 
7 At 12.45 a.m. | 6 } At 12.55 a.m. 
5 | | 126 |. 2 |) eae 
a 2 ae 10 co A 
SS eee ee | 12 ee 
9 | oo. Bae = 14 eo be oo 
11 —° e | 16 i, Be es 
13 C* oo LSS ow | 2 = * ae 
15 | ” 1.35 ” | 4 »”» 1.55 ” 
c | » 140 ,, D | » 25 ” 
A Floated off when the! B |Floated off when the 


| ship sank and was) 


ship sank and was 
utilised as a raft | utili 


ised as a raft. 





As regards the collapsible boats, C and D were pro- 
perly lowered; as to A and B, which were on the roof of 
the officers’ house, they were left until the last. There 
was difficulty in getting these boats down to the deck, 
and the ship had at this time alist. Very few of the 
deck hands were left in the ship, as they had nearly all 
gone to man the lifeboats, and the stewards and firemen 
were unaccustemed to work the collapsible boats. Work 
appears to have been going on in connection with these 
two boats at the time that the ship sank. The boats 
seem to have floated from the deck and to have served in 
the water as rafts. 

The gross tonnage of a vessel is not, in my opinion, a 
satisfactory basis on which to calculate the vision of 
boat accommodation. Hitherto, I believe, it has 
accepted as the best basis by all nations. But there 
seems much more to be said in favour of making the 
number of lives carried the basis, and for providing boat 
or raft accommodation for all on board. Rule 12 of the 
Life-Saving Appliances Rules of 1902, which deals with 
water-tight compartments and boat accommodation, 
ought to be abolished. The provision of such compart- 
ments is of supreme importance, but it is clear that it 
should not be sought at oe yt a decrease in boat 
accommodation. When naval architects have devised 
practical means for rendering ships unsinkable, the ques- 
tion of boat accommodation may have to be reconsidered, 
but until that time arrives, boat accommodation should, 
where agen ag - wy for all »- board. This 
su tion ma ought by some to extravagant, 
Tt has never m enforced in the mercantile marine 
of Great Britain, nor, as far as I know, in that of any 
foreign nation. But it appears, nevertheless, to be 
admitted by all that it is possible, without undue incon- 
venience or undue interference with commerce, to increase 
—ey in many cases the accommodation hitherto 
carried, and it seems, therefore, reasonable that the law 
should require an increase to be made. As far as foreign- 
going passenger and emigrant steamships are concerned, 

am of opinion that, unless justification be shown for 
deviating from this course, such ships should carry boats 
or rafts for all on board. 

With reference to the second branch of the complaint 
against the Board of Trade—namely, that their officials 
had failed to exercise due care in the supervision of the 
vessel’s plans and in the inspection of the work done upon 
her—the charges broke down. Suggestions were made 
that the Board’s requirements fell short of those of Lloyd’s 

i ; but no evidence was forthcoming to support 
the suggestions. The investigation of the charges took 
much time, but it only served to show that the officials 
had discharged their duties carefully and well. 


Powers OF THE BOARD OF TRADE AS REGARDS THE 
SUPERVISION OF DEsIGNS OF VESSELS. 


The Titanic was efficiently designed and constructed to 
meet the contingencies which she was intended to meet. 
The bulkheads were of ample strength. They were 
sufficiently closely spaced, and were carried up in the 
vessel to a height ter than sufficient to meet the 
requirements of the 1891 Bulkheads Committee. But I 


ngers | am advised that the ship could have been further sub- 


divided so that she would probably have remained afloat 
longer than she did. The Board of Trade have, how- 
ever, apparently no power to exercise any real supervision 
in the matter of subdivision. All they have express 
power to insist upon in this connection with respect to 
any steam vessel is that there shall be four water-tight 
bulkheads—a provision quite rey for safety in a 
collision damaging the vessel abaft the collision bulk- 


head. They can also, if invited by the shipowner Ye 
This 


not otherwise) exercise supervision under Rule 12. 








supervision, I am told, they have been invited to exercise 
in only 103 cases over a period of eighteen years. In 
sixty-nine of these cases the Board have expressed their 
satisfaction with the subdivision provided. It seems to 
me that the Board should be empowered to require the 
production of the designs of all steamers at an 
early period of ir construction, and to direct such 
alterations as may appear to them to be necessary and 
— for the purpose of securing proper water-tight 
subdivision. 


Views on Non-TECHNICAL QUESTIONS. 


Among the general questions dealt with in the 
ae reference is made to the importance of wireless 
telegraphic communication and of continuous attend - 
ance at the receiver. The Court found that no blame 
was incurred by Captain Smith. He might have 
turned to the southward or have reduced speed as 
night approached, but he did neither. The evidence, 
it was pointed out, showed, however, that he had 
followed the invariable practice, but the event had 
proved the practice to be bad. Captain Smith made 
a mistake, a very grievous mistake, but one in which, 
in face of past experience, negligence could not be said 
to have had any part. The Commissioner, however, 
expresses the hope that after this casualty the 
last has been h of the practice. The report offers 
several explanations why many of the boats left the 
Titanic comparatively empty. Many passengers were 
unwilling to leave the ship. Others thought the risk 
in the ship was less than in the boats. No reflection 
is cast on the officers or the crew in this connection, 
but in the opinion of the Commissioner there might 
have been better organisation. He aq eo is 
cet also that some, at all events, of the ts when 
afloat failed to g° back to the rescue of the drowning. 
Lord Mersey deals with the aspersions cast on the 
conduct of Sir OC. Duff-Gordon and Mr. Ismay, and 
finds they are not justified. “The Court is also 
satisfied that there was no foundation in the sug- 
gestion that the third-class ngers were unfair 
treated. Fewer of them, it is true, were aan 
in proportion to the other passengers, but this 
was accounted for by their great reluctance to leave 
the ship, by the difficulty in getting them up from 
their quarters, and by other similar causes. Respect- 
ing the action of the Board of Trade, the Court finds 
that the Board’s omission during so many years to 
revise the rules of 1894 was blameable, notwithstand- 
ing the explanations that had been offered ; with this 
phase of the question, as of others, we deal in our lead- 
ing article. A second complaint against the Board of 
Trade was that their officials had failed to exercise 
due care in the supervision of the Titanic’s plans and 
construction ; but these charges, the report says, 
breke down. The circumstances surrounding the 
failure of the Californian to respond to the Titanic’s 
signal, as they were mted to the Court, were full 
of contradictions rok inconsistencies, but the Commis- 
sioner thinks that the truth of the matter is plain. 
The ship seen by the Californian was the Titanic. She 
was within a distance of ten miles, and had she pushed 
her way through the ice, as she could have done 
without any serious risk, she might, he thinks, have 
saved many, if not all, of the lives that were lost. 

The report answers the twenty-six questions ad- 
dressed to it by the Board of Trade. Most of these 
have already been dealt with in the course of the 
report. An affirmative answer was returned to the 
following three questions :—‘‘ Was the Titanic suffi- 
ciently and efficiently officered and manned? Were 
the watches of the officers and crew usual and proper ? 
Was the Titanic supplied with proper charts ?” 

The report, as issued, is signed not only by Lord 
Mersey, as Wreck Commissioner, but by all his 
Assessors—Rear-Admiral the Hon. 8, A. Gough-Cal- 
thorpe, R.N.; Captain A. W. Clarke ; Commander 
F. Cd A. Lyon, R. N. R. ; Professor J, H. Biles, D.Sc., 
LL.D. ; and Mr. E. C. Chaston, R.N.R. 





PRESENTATION TO CRANLEIGH ScHoot, Surrey. — 
Fortune has recently smiled on i l, for on 
Saturday last ay fine new science la ies were 
opened there by Sir William Ramsay. They were the 
generous gift of Sir Charles a » and 
represent an expenditure of nearly -» & sum 
investment of which, it is to be hoped, will in the future 
result in honour to the school and advancement to 
science. In the course of his ing speech, Sir William 
Ramsay said that the effect of the laboratories would be 
to make it clear to them all that chemical discoveries 
were not atan end. It was not well, however, for the 
scholars to confine themselves to one subject only. They 
should strive to be as good as possible in many things, 
though | might excel only in one. The ol master 
(the Rev H. A. Rhodes) attention to the fact that 
in addition to the gift of the laboratory, Lord Ashcombe 
had presented 1000/. towards the Sea school- 
house, and a football Pe hm a heen given by 
Colonel Cubitt, Lord combe’s son. Various other 
improvements, valued at 1000/., were also contemplated. 
Among the visitors present were Lord and Lady Devon- 
Port, Alverstone (Lord Chief Justice), the Bishop 
of Winchester, the Bishop of Guildford, and Sir George 
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NEW ENGINE ROOM, HYDRAULIC PLANT 
ROOM,AND PART OF BOILER HOUSE. 























NEW GRAVING 


Stecxct on 

















DOCK, BELFAST. 







SF ar 2222S Ss Tees BS EBs 























Fig.4. 
MACHINERY FOR EMPTYING 
THE DOCK. 

NEW ENGINE ROOM. | 





























pumps a slnice-valve, 54in. in diameter, worked b: 
Fda wer, is fixed e' tee delivery yr to whic 
the main delivery-pipe is a ese discharge-pipes, 
three in number, are carried through the side wall of the 
engine and pump-room into the outlet culvert, through 
which the delivery is led to the tideway at the south end 
of Clarence Wharf. At the outer end of each delivery- 
> pipe a properly-balanced flap-valve, of elm timber, known 
as a “‘foal’s foot” valve, is fixed, and can be approached 
through a covered manhole just above the valve, outside 
the engine-house. 

For the pu of dealing with any leakage or drain 
waters from the dock culverts, which the main pumps 
cannot reach, an auxiliary-pump has been provided. This 
pump has suction and discharge-pi each 14 in. in 
diameter. The diameter of the Cee or pump-disc is 
‘Sin. The pump is driven by an inverted direct-acting 
compound cylinder engine. 

Engines.—There are, in all, for the main pumping, as 


shown in the plan, and sections given above (Figs. 3 to 5), 
three cross compound non-condensing vertical engines, 
one set to each main pump, coupled direct. The 


cylinders of these engines are 22 in. and 38 in. in 
diameter respectively, with a stroke of 20 in.; they 








ferme Oy Len 

















tone 


are capable of running at an average speed of 125 revolu- 
tions per minute, and at this speed the engines run 
quietly, due to proper steam distribution and efficient 
balancing. They are designed to suita working pressure 
of 1601b. per sq. in. (100 deg. superheat) ; and each set 
develops 741.5 indicated horse-power at 121 revolutions 

r minute. They are steam-jacketed around the top, 

ttom, and sides, and are covered with an asbestos non- 
conducting composition, and cased with steel-planished 
sheets. A water service has been provided. for all main 


bearings. 
The cylinders, with their jackets, 
} see by means of pipes and 
an 
of the drains by the attendant is necessary. Main stop- 
valves are balanced, and can be worked with great ease, 


which enables the engines to be easily handled. Thesteam- | 
i Paes steel tubes throughout, with at any moment. It is constructed on a 


pipe range is of soli 
riveted on, a large steam-separator 





being placed size. The gauge 





verted cylinder, cross compound, non-condensing engine, 
coupled direct. This pump runs at about 300 revolutions 
po minute, and is intended for the removal of such 
eakage water as may find its way into the dock after the 
main pumps have ceased to draw. 

Among the various accessories to the pumping plant 
may be mentioned :— 

A small duplex pump (Odesse type), with pump-piston 
2? in. in diameter, and 4-in. stroke, is fitted on the engine- 
room floor, for internal drainage purposes. 

An overhead travelling-crane, worked by hand, and 


are all automatically | capable of lifting weights up to 7 tons, has been pro- 
steam-traps, so that | vided, and travels just below the roof, Figs. 4 and 5, 
r of water Senenenes © removed, and no handling | given above. 


An automatic water-gauge, with vertical index board, 


erected in the en; -room, in order to indicate 
with facility the level of the water in the ving dock 
of half-full 


is operated by a float, acting within a 


flan, 
at the bottom of the vertical pipe which leads from the metal pipe, the latter being led to the bottom of the 


boiler to the engine-house. Expansion in the range 
has been so provided for that there is no dithoulty in 
weeping the joints tight. 

6 


sump ; and the float 


i dX srossns in communication with the 


indicator by a cord of copper wire, led over reducing 


pulleys, and to which a pointer is suspended. The 
eakage pump is driven by a smal] direct-acting in- arrangement is an ingenious and convenient one, the 
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Fig.6. 


= 
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gauge being visible from all essential points in the engine 
and pump-room. 

The following are some of the leading figures for the 
pumping plant :— 


Diameters of cylinders 1 ft. 10 in. and 
3 ft. 2 in. 
Length of stroke sind 1 ft. 8 in. 
Diameter of piston-rod_... ee 4 in. 
Diameter of shaft-journals a 84 in. 
Length of connecting-rod... 4 ft. 2in. 
Diameter of pump-impeller 7 ft. 6 in. 
Diameter of = -shaft ... ... 8} in.-8# in. 
Capacity of feed-heater, per hour 4600 Ib. 
Temperature of feed in deg. Fahr. 200 deg. 
Evaporation of boilers, per hour... 64,000 Ib. 


The pumping-plant contract was carried out by Messrs. 
Andrew Barclay, Sons and Co., of Caledonia Works, 
Kilmarnock, =a cost altogether 12,272/. 7s. 7d. J 

Hydraulic Power-Supply Plant.—This plant, Fig. 6, 
comprises two sets of pumping engines and pumps, and an 
hydraulic accumulator, together with the requisite water 
pressure and return piping, and is utilised for the work 
of opening and closing the travelling caisson-gate, the 
lifting and lowering of the nine penstock sluice-doors, the 
working of the five hydraulic capstans and also of the 
sluice-valves in the engine-room, or for such other purposes 
as it may be found necessary, or desirable, to apply the 
available water-power. , 7 

The pumping engines are direct-acting, with two 
inverted cylinders arranged over the crank-shaft. Each 

‘seb of engines operates two bucket and - “x 
directly from the piston-rod cross-h pair 
of engines is capable of developing not less than 166 
actual horse-power when working with steam at 160 lb. 
pressure per * in., and running at 58 revolutions per 
minute; and the combined capacity of the two pairs of 
engines and two sets ef pumps is that of supplying not 
less than 630 gallons of water per minute at 750 Ib. 
ure sq. in. 

The cylinders are two in number, the high-pressure 
cylinder being 17 in. in diameter, and the low-pressure 
cylinder 36 in. in diameter, each having a clear piston- 


stroke of 18in. The cylinders and covers are steam- 
jacketed, the cylinder bodies being covered with asbestos 
composition, with wood, and cased in with highly- 
planished steel ts. The pistons are of the Rohan type. 


The = ene ook are of cast ize, of chee a and 
are suita to receive the guide- an m 
accuratel ‘aachined and attached to the qintee en to 
the bed. plate by bolts and nuts. The front columns, four 
in number, form the receptacles for the pumps. The 





POWER-SUPPLY PLANT. 
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pow ewer which is of the box form, is of cast-iron, ribbed 
and bracketed throughout. The fiy-wheel is of cast-iron, 
of disc form; it is 7 ft. in diameter, and is 12 in. in 
breadth on the face, being properly balanced to ensure 
steady on vom 2 

The hydraulic pumps are four in number, and are of the 
bucket - plunger type, each plunger being 5} in. in 
diameter; they have a separate gland packed with 
hydraulic packing. The bucket is 74 in. in diameter. 

e ea i ghine psa yan 4 and foot-valves are of the 
multiple ‘ype. each set consisting of nine valves, of 1}-in. 
diameter. These valves are cut from the solid, and all 
valves, seats, and guards are cast from a special mixture 
of hard bronze. The stems at the tops of the valves are 
prolonged, and work in guides forming part of the guards, 
each valve being provided with a spiral spring made 
from brass of high wo ye The glands for the rams 
are of polished steel, each being secured by four turned 
steel studs of 1}-in. diameter, and all gland-nuts are 
provided with suitable locking arrangements. 
inlet to any of the suction-valves is provided with a sto 
valve, and all necessary pipe connections between the 
pumps and accumulator are provided. 

The hydraulic accumulator, Fig. 6, above, is of the 
suspended type.’ The ram is 18 in. in diameter and 20 ft. 
stroke (composed of a special cast-iron mixture for 
hydraulic work), turned over, and polished on the 
working parts. It is provided with a special bayonet 
arrangement to a Sige its being blown out of the 
cylinders. The y of the ram is 2} in. thick, well 
ribbed and bracketed internally, and is cast in one length, 
vertically. The top end of the ram is fitted with a cast- 
steel crosshead, which is arranged to receive eight steel 
suspending bolts, for attachment to the weight casing. 

he cylinder, which is of a special mixture of cast iron, 
is cast in one piece, vertically, with a heavy smking head 
cast on the upper end. The shell is 3fin. thick. The 
stuffing-box is accurately bored, and is provided with a 
bronze neck-ring, and a mild cast-steel pant. with a gun- 
metal liner, the gland being held in by eight jange 
turned steel studs and nuts. e bottom end of the 
cylinder is cast solid, and is turned and faced to suit the 
socket on the ee. The sole-plate is of cast iron in 
one piece, well ribbed and bracketed. 

The weight-casing, which is cylindrical, is 10 ft. 6 in. in 
diameter and 18 ft. in height. It is weighted with a mass 
of concrete amounting to about 78 tons. The outer casin 
is com of }-in. steel plates, lap-jointed, and stiffen 
by angles and gusset-stays, the central tube being made of 
§-in. steel plates. The easing is well stiffened and specially 
strengthened at the points for attachment to the sling- 
bolts, and has four cast-iron guide-blocks to work between 





double angles, which latter are fixed to the vertical timber 
guide-columns. 

Among the accessories may be mentioned a cast-iron 
suction-tank, 10 ft. long, 6 ft. wide, and 5 ft. 6 in. deep, 
which is capable of holding about 2000 gallons of water. 
The tank is provided with all necessary and usual 
fittings, ineluding float, gauge, pipe-connections, over- 
flow-pipes, scour-pipes, ball-valyes, &c. All parts which 
are subjected to accumulator pressure have nm tested 
to a pressure of 2500 Ib. per sq. in. ; The pressure-pipes 
have diameters ranging between 6 in. and 3 in., and the 
return piping diameters ranging between 4 in. and 7 in. 
These — are of cast iron, composed of a special mix- 
ture for hydraulic work. The pressure-pipes are fitted 
with momentum valves where necessary. The cost of 
executing the above works amounted to 46571. 12s. 10d. 

Boilers, Feed-Heater, and Steam-Piping.—The steam 
installation, Fig. 7, opposite, comprises four Babcock and 
Wilcox water-tube boilers of the marime type, 
having a begting surface of 3590 sq. ft. and a grate area of 
105 sq. ft. Each boiler is hand-fired, and is composed of 
thirty-onesections of tubes, each section having eleven rows 
in height, the tubes being 3,4, in. in outside diameter by 
10 ft. 9in. long. The headers into which the tubes are 
expanded are made from }-in. mild-steel plates, and are 
provided (opposite each tube end) with an oval hand-hole 
door, having a joint on the inside of the header. The 
interior examination and cleaning of each tube is thus a 
very simple matter. The removal of soot from the 
outside of the tubes is effected by brushes or steam- 
lances, these being inserted through doors in the sides 
of the boiler provided for the purpose. There are eight 
of these doors in each boiler. 

The boilers are each provided with a Babcock and 
Wilcox integral superheater having a es surface of 
550 sq. ft., and being capable of increasing the tempera- 
ture of the steam by 100 deg. Fahr. at the engines. It is 
worthy of note that the radiation of heat from the boiler- 
casings is very efficiently minimised by the fitting of a 
special non-conducting fire-refractory material manufac- 
tured by Messrs. Babcock and Wilcox, and named by 
them ‘*Cellinsulate.” This material is insoluble and very 
light, weighing only 20 lb. to 23 lb. per cub. ft. _ 

The contractors for the pumping plant having stipulated 
that the boilers should a of evaporating altogether 
at the rate of 64,000 lb. of feed-water per hour ; it was 
arranged that each boiler should be capable of evapo- 
rating 16,000 Ib. of water per hour. e boilers and 
superheatérs have been constructed for a working pres- 
sure of 170 Ib. per sq. in., and the various pressure parts 
were tested hydraulically to upwards of 260 Ib. per sq. in. 

The boiler-house being limited in width to 32 ft, 6 in., 
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it became necessary to construct along the interior of this 
room an overhead flue to carry away the gases of the four 
boiler furnaces to the chimney. This main flue varies in 
section between 6 ft. by 6 ft. and 9 ft. 4 in. by 7 ft. 4 in. 
inside the boiler-room, and 11 ft. 2% by 5 ft. 54 in. 
outside the building and between the boiler-house and 
chimney. It is constructed of }-in. mild-steel —_ lined 
on the outside with 2 in. of ‘‘ Cellinsulate ” and protected 
by #-in. thick outer plating. The flue plates are con- 
nected by angle-bars, and are stiffened by tees, angles, 
&c., due provision for expansion having been made. e 
main flue is carried by columns and girders, the ends of 
which latter on one side rest upon the boiler-house wall. 
Two duplex direct-acting steam feed-pumps (10 in. by 
6 in. by 10 in.) are provided. The pumps draw from the 
water-storage tank and discharge into the feed-heater, 
and thence onward to the boilers. __ 

The feed-heater, Fig. 3, page 155, which is of the Royle 
vertical cylindrical type, fitted with Row’s indented 
tubes, is capable of heating the feed-water to about 
200 deg. Fahr. at the boiler pressure of 170 Ib. per sq. in. 
when working at full power, The feed-heater is covered 
with asbestos non-conducting composition,/and is sheeted 
with planished steel. 

The steam-main runs at the back of the boilers, with 
which ad are connected by means of four 5-in. branch 
pipes. The piping is 10 in., 7 in., 5 in., and 2 in. in 
diameter respectively, and is composed of weldlees mild 
steel. The bends are of the same material, and are con- 
structed one gauge thicker than the straight pipes, so as 
to allow for the thinning action which would take place 
during the operation of bending. The flanges are of 
mild steel, stamped out of the solid, and secured to the 
pipes (in the case of all sizes up to and including 6 in. 
d a — of a snomesee Seas | wd ends of 
the pipes being afterwards expanded into the flanges ; in 
the case of pipes 7 in. in diameter over, the flanges 
are fixed by means of expanding riveting, the rivet- 
holes being driven radially to th@@entre of the pipe, 
burrs removed, and rivets driven by hydraulic pressure. 
In both cases the flanges are provided with machined 
surfaces, and are drilled to the template of the British 
Engineering Standard Report, Table No. 2. 

, — scantlings of the pipes and flanges are as 
OhOW :— 
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An auxiliary steam main, 14 in., 2in., and 24 in. in 
diameter respectively, is carried over the tops of the 
boilers, together with the necessary 1}-in. diameter 
branches from the boilers, and 1}-in. connections to the 
stop-valves on the pumps. The pipes are of weldless 
mild steel, with wrought-steel flanges screwed on and ex- 

nded, as previously described for the main steam range. 

e T-pieces are of cast steel, the flanges being provided 
with machined surfaces and drilled to template. The 
necessary 2-in., 3-in., and 4-in. diameter delivery-pipes, 
with duplex 2-in. branches, together with the necessary 
valves, bends, T-pieces, &c., are provided. The pipes are 
of weldless mild steel, with wrought-steel screw! 
on and e The T-pieces are of special cast metal, 
of cold-blast iron and steel, of high tensile strength. 
The blow-off cocks are connected by 1}-in. branches into 
a 2-in. main, voueng the back of the boilers and termi- 
nating just outside the boiler-house wall. The pipes are 
of weldless mild steel, with wrought-steel screwed 
on and expanded; the T-pieces, elbows, &c., are of 
special cast metal, as previously referred to. 

Mild-steel drain- ets are provided for the steam 
main, and connected by weldless steel flanged piping to a 
Geipel and Lange steam-trap 1 in. in diameter. All the 
steam-piping has been covered with a superior description 
of compound non-conducting composition, about 2 in. in 
thickness, which is covered with cotton canvas. 

The contract for the boilers was entrusted to Messrs. 
Babcock and Wilcox, Limited, of London, and cost alto- 
gether 86671. 3s. 8d. 

(To be continued.) 








NOTES FROM THE SOUTH-WEST. 

Cardiff.—Tonnage arrivals have been substantial and 
shipments have been heavy. Stocks of large steams are 
still, however, considerable ; bee also, 26 = 
position to continue a waiting policy in the hope o' 
securing easier terms later on. Smalls have further 
advanced, oquley cargo descriptions. The best Ad- 
miralty large made 17s. to 17s. 3d. per ton ; secondary 
qualities 15s. 3d. to 16s. 6d. ; best bunker smalls, 11s. 3d. to 
lls. 6d. ; and cargo smalls, 10s. to 10s. 6d. per ton. The 
best household coal has been quoted at 19s. to 20s. ; good 
household at 17s. 6d. to 18s. 6d. ; No. 3 Rhondda large at 
No. 2 Rhondda large haa ‘brought tis. 6d. to 13s. ‘3d; 

o. 2 on t . to $ 
and No. 2 smalls Ss, $d. to 9s. . Good 


ged pene As regards iron ore, Rubio has made 
20s. 6d. to per ton u a basis of 50 per cent. of iron, 
and charges, including freight, insurance, &c., to Card: 
or Newport. 

Barry Railway.—The Barry Railway Company has 
acquired from Lord Ashby St. Ledgers a considerable 
area of land—more than 200 acres—extending Brno 
along the shore from the Barry No. 2 Dock toSully. The 
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Stores i~e PQ. 
land is to be utilised for an extension of the docks and 
railways of the Barry Company, as well as for general 
industrial development. 


Welsh Coal for Ireland.— A contract for 20,000 tons of 
large Monmouthshire steam coal, required for the Dublin 
and South-Eastern Railway, has been secured by the 
Ebbw Vale Steel, Iron,and Coal Company, Limited ; 
the contract price is 14s. 9d. per ton free on board at 
Newport. The Great Northern Railway Company of 
Ireland has let a contract for 30,000 tons of large steam 
coal to Messrs. Burnyeat, Brown and OCo., at 15s. 5d. 

r ton, free on board; the Midland Great Western 
Reilwa Company of Ireland has ordered 120,000 tons 
of Griffin Nantyglo large steam coal; the contract price 
has not transpired. 


Bristol Docks. —The expenditure made on capital 
account in connection with the Bristol dock estate last 
year was 68,144/. Of this amount 53,295/. was for the 
construction of dock sheds, granaries, and —_ ment at 
the Royal Edward Dock ; and 12,596/. for = 
aries, cold stores, and equipment at Avonmouth dock. 
The sum of 2253/. was ~ at the Oity docks, and 
25l. at the Portishead dock. 


Newport (Alexandra) Docks.—The report of the Alex- 
andra (Newport and South Wales) Docks and Railway 
Company for the past half-year states that the gross 
receipts amounted to 137,080. and the gross expenditure 
to 80,8902. The halance of net revenue is 49, , includ- 
ing 12,436/. brought forward. The directors recommend 
the payment of dividends for the six months endi 
June 30, at the rate of 44 per cent. per annum on the (a) 
first preference stock, an 4 per cent. per annum on the 
(0) — preference stock, leaving 12,5351. to be carried 
orw: . 


Portsmouth.—No. 14 dock is to be en’ at Ports- 
mouth so as to Be capable of admitting a Dreadnought. 
At present Po utly has only one dock in which a 
ay see t can be placed-—viz., No. 15—and No. 14 
is in future to have the same dimensions as No. 15. The 
new lock, ghich will be available for use this year, has a 
length of ft., with an entrance width of 110 ft., and 
alongside of it a new dock is being constructed which is 
to be known as No. 16, and which is to be 1,000 ft. long 
over all, the entrance being 100 ft. wide. 





SunNDERLAND.—Negotiations by representatives of Lord 
Furness to secure a shipbuilding yard on the Wear are 
approaching completion. The site is Mr. Webster’s 


iff | Yard, at Tallion, and it is expected that an up-to-date 


shipyard, with four berths, joiners’ and blacksmiths’ 
shops, &c., will be established. The site is partly in the 
borough and y in the county, and there are two 


rating authorities as well as two electricity undertakings 
to — with. This has caused some delay and 
diffic ty. 
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INDUSTRIAL NOTES. 


A riot at the Victoria Docks on Tuesday, when 
workers were attacked by strikers and when revo]vers 
were used, with the result that several men were 
injured, one seriously, is & serious feature of the labour 
situation and of the dockers’ dispute in icular. 
It is probably the last phase of this particular strike ; 
but it establishes clearly that the Government have 
failed in supporting free labour in its right to work 
unmolested. The strike otherwise has collapsed 
completely. 

A rather dramatic climax was reached in the dock 
strike on Saturday last, for it then became known that 
the leaders had suddenly declared the strike to be at an 
end, and had ordered the men to return to work on the 
following Monday. The men, however, seemed to be of 
a different opinion, or, at any rate, a large propor- 
tion of them, for they announced that they would 
not return to work, and the strike was again declared 
‘‘on.” This state of things did not, however, last 
long, and on Monday the strike was again declared 
off 4 the Strike Committee, who had for a time been 
inclined to yield to the demands of the men and con- 
tinue the fight. The stevedores decided on Monday to 
resume work, as they stated they had received an 
assurance, either through a Government office or other- 
wise, that the condition of affairs that prevailed 
before the strike began should continue, at any rate, as 
far as they were concerned. So the end of this wretched 
strike, with all its attendant suffering and misery and 
loss, has come, and the men find themselves vastly 
poorer than they were, and with nothing whatever to 
show for all the weeks of idleness that they have passed 
through but suffering, and, to many of them, perma- 
nent loss of work. The whole thing has been a record 
of broken faith, foolishness, and inflated pride on the 
part of the leaders who, with an aim to their own 
self-glorification, engineered the whole thing, in selfish 
blindness to all other interests than those they 
regarded as their own. Much, however, as the men 
have suffered, the final good may outweigh the evil 
if the lesson is taken to heart that no good can finally 
be achieved through the breaking of solemn agree- 
ments and through utter disregard of everyone’s 
rights but their own. There is a universal feel- 
ing of relief that the Port of London Authority, 
with Lord Devonport at their head, have had 
the courage to stick to their guns, for they have 
conferred @ boon on all the industries of this country 
by resisting, as they have done, the overbearing 
tyranny of the trade unions. The thanks of the 
community ere particularly due to Lord Devonport, 
who has had during the past few weeks more 
foul and undeserved abuse hurled at him than has 
fallen to the lot of any other man for some time. 
That his efforts are = is clear, at any rate, 
if we are to judge from statements made at the 
annual meeting of the General Shipowners’ Society, 
held on Monday last. Mr. C. W. Gordon presiding 
at the meeting, said that in his experience he had never 
known an instance where a man had been more shame- 
fully abused than Lord Devonport, who had done his 
best for the workmen all through the trouble, and had 
never used an unkind word to the Labour leaders nor 
to the men themselves. 

Great numbers of men have turned up at the docks 
and applied for work—in fact, many more than there 
are at present vacancies for. As is always the case on 
the termination of a great strike, many things have to 
be arranged before affairs again run smoothly. There 
has been a difficulty as to whether the men should be 
taken on inside the dock gates or outside, many men 
refusing to go inside. There appears to be an idea 
among them that favouritism is more likely to be 
brought to bear inside the gates than outside; but 
such matters will no doubt soon be settled. As to the 
lessons taught by the strike, the first and foremost 
appears to be that a strike is a very bad weapon for 
procuring any real advantages, particularly when it is 
prolonged. Another lesson is—and this a very clear 
one—that political interference in industrial troubles is 
calculated to do more harm than good, and should be 
avoided. This is established by the experience of this 
last great strike and of many others in which the 
Government interfered. 

The last monthly report of the Associated [ron- 
Moulders of Scotland, which has reeently appeared, 
covers the period from May 18 to June 29 last, or six 
weeks’ transactions, which proved a rather strenuous 
time, but it is satisfactory that during the time the 
membership increased by 49. The lack of pro) da 
work is, however, referred to, and it is poin out 
that if the union is to grow and flourish, it is neces- 
sary that ite ae should be clearly put 
before the young men of the trade. The net income 
for the time under review was 3677/. 4s. 54d., and 
the outlay 3257/. 9s. 7d., @ gain of 419/. 14s. 104d. 
The total membership, including . oe was, 
at the end of the period mentioned, 8186. Since the 
last report was issued to members the iron-moulders’ 
lock-out has been settled. It may be remembered 





that the dispute originated on a question of working 
conditions with the moulders employed at the Carron 
Iron Company’s Mungal Foundry at Bainsford, the 
men asserting that owing to the inadequate supply of 
material from the furnaces they were not kept con- 
tinually employed during the working hours, the result 
being that their wages were considerably reduced, and 
very long hours had to be worked in order to make 
casts when the material could be obtained. The dispute 
was the subject of negotiation between the employers 
and the Central Iron-Moulders’ Association for several 
months, and ended in a lock-out, which affected about 
4300 members of the Central Iron-Moulders’ Association 
in the Falkirk district and some hundreds in Glasgow 
and elsewhere. The Board of Trade at length inter- 
vened, and a satisfactory settlement was arrived at. 


It has often been asserted that Japan enjoyed a 

rivileged position in the shape of cheap and docile 
Show, but recent developments point to the fact that 
in this, as in other, respects, Western conditions are 
beginning to prevail. Btrikes are by no means any 
longer an unknown occurrence ; they have, in fact, 
of late been fairly frequent, especially amongst fac- 
tory and municipal hands and seamen. ‘There cer- 
tainly were some disputes between mastirs and men 
during the five years 1907 to 1911, but in these 
the masters generally won an easy victory, the 
men being deficient both in the matter of organ- 
isation and financial strength. The prices for the 
necessities of life, however, coutinue to rise, 
whilst wages have remained almost stationary, 
and during the last six months the aspect of affairs 
has materially altered, strikes in various districts 
causing much and serious trouble both in the manu- 
facturing world and in the matter of transport on 
land aud at sea. Whilst previous strikes had been 
settled in a high-handed manuer by masters and the 
different authorities, it has now become the men’s 
turn to score, and they have evidently learned the 
value of organisation and of making a bold stand. 
Japan, therefore, will probably have to reckon with 
strikes in a somewhat similar manner to that prevail- 
ing in Europe and America. 

in order to mend matters in the factories the Japan- 
ese, & year or two ago, passed a law about factory 
work, but it has not come into operation, the Govern- 
ment, it is stated, first wishing to ascertain how such 
laws have worked in Europe and America. The law 
deals with such points as maximum hours and minimum 
wage, whilst means for the prevention of accidents, 
for bringing about proper ventilation, off-time, &c., 
have been comparatively neglected, although such 
questions are of the utmost importance in a country 
like Japan, where women and children may be said to 
form the majority of factory hands. 

it is mainly the disproportion between the extremely 
low wages and the comparatively high prices for the 
necessities of life, the latter condition owing to the 
high duty on articles of food, which is at the bottom 
of the discontent and now-frequent strikes amongst 
the Japanese working classes. Exact statistics as to 
the Japanese wages are not available, but the building- 
trade Tends (bricklayers, for instance) appear to be 
best paid, their daily pay being about 2s. 3d., whilst 
an unskilled rough hand only earns barely 9d. a day, and 
the monthly pay of a Japanese hand averages 2/. 1s. The 
price of rice has risen more than 50 per cent. during 
the last three years ; meat, bread, sugar, and milk are 
all very much dearer in Japan than in Europe. The 
position of the Japanese workman is, in fact, very 
precarious, and the authorities are alive to the serious 
aspect of affairs, and to the necessity of taking prompt 
steps to remedy matters as far as possible. 





We have several times during the last few weeks had 
occasion to refer to the impending trouble between the 
railway companies and their locomotive-engine drivers 
in the United States, due to the demands of the latter 
for au increase in wages. It appears that the men 
have asked for an increase of 36, 37, and 40) per 
cent. on a number of the fifty-two railways on the 
eastern section of the country; and Mr. B. A. 
Worthington, of the Chicago and Alton Railway 
Company, is combating these demands, the case of 
the companies being presented before the Board of 
Arbitration which has met to consider the subject. This 
boaid is to decide whether the railroads shall increase 
the wages of the drivers to the extent of about 7,000,000 
douls. (1,400,000/. a year) in all. It is urged by 
the ewployers that the weaker companies cannot 
afford to spend so much as the stronger and more 
prosperous ones, and as they cannot raise their 
rates above those of the more successful ones in order 
to increase earnings, any advance such as that asked 
for would deprive them of all their profits. It is main- 
tained by the companies that to make all wages equal 
for the same amount of labour, on one regular standard 
through ‘a combination of labour unions, without 
regard to circumstances, is quite unfair, and is no 
more just than the standardisation of prices by a com- 
bination of capitalists in an industry, for it destroys 
competition, and establishes a monopoly in a par- 





ticular industry, and they also point out that it is no 
hardship for the drivers to accept lower wages in one 
place than in another, so long as they are under no com- 
pulsion to retain their places. Difference in capacity 
and experience, in the duties to be performed, and in 
the conditions of business which govern the employers’ 
capacity to pay, and variations in wages, are just as 
legitimate as variations in prices. The particulars of 
the case are clearly referred to by the New York 
Journal of Commerce and Commercial Bulletin recently 
issued, and it is there pointed out that the railway 
companies cannot standardise rates and maintain them 
on all lines ——— of traffic, and to compel them 
all to pay equal wages, whether all can afford the same 
rate or not, would cripple some of them and injure 
their capacity for euthliashany service. 





A series of meetings of conciliation boards, held 
under the scheme as amended by the Royal Com- 
mission, have just been concluded by the Great Wes- 
tern Railway Company, and settlements have been 
come to which deal with the whole of the employees 
of the company engaged in the manipulation of 
traffic. Among these are men in the locomotive, 
passenger, goods, and permanent-way departments. 
A minimum period of 2} years has been agreed 
upon as the period during which these settlements 
will be in force. The company have made concessions 
which include advance of wages to a number of 
grades, as well as reduction of hours to others. 


The strike of dockers in Birkenhead continues, and 
on Monday last 700 men visited Liverpool with the 
object of persuading the dock labourers there to strike 
in sympathy with them. The Liverpool men, how- 
ever, did not show much enthusiasm, for they have 
decided to give the clearing-house system a further 
trial. The iron works on the Manchester Ship Canal 
have been closed on account of the Birkenhead strike, 
and thousands of men are consequently idle. 

Political and religious troubles in Belfast have caused 
a considerable depletion of the staff in the power-house 
at Messrs. Harland and Wolff's shipbuilding yards, 
and on Monday last a large number of platers and 
others were unable to get to their work, with the result 
that before closing time about 1700 men and boys had 
to leave because they could not find employment. On 
Tuesday it was estimated that about 3000 men in all 
were idle, and it was expected that the caulkers, 
riveters, and drillers will be next affected. A large 
body of military has been drafted into the city, but 
at present things are quiet. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, Pa., July 24. 

Ikon and steel prices are again advancing in all 
markets under a heavy demand for early and late 
deliveries. Black sheets are 5 dols. per ton higher 
than last autumn ; galvanised, 6 dols. Sheet steel is 
creeping up steadily. Foundry and basic iron are 
higher. Crude steel is scarce and prices have moved 
up. Buyers on the Pacific Coast have ordered 6500 
tons of steel pipe at Pittsburg. Cast-iron pipe quota- 
tions have been advanced 80 cents a ton. The tin- 
plate mills are making heavier shipments than at any 
time in the history of the industry, and the mills are 
crowded to their utmost capacity. The general marking 
up of prices is causing much concern among buyers 
everywhere. There is much work to be done in build- 
ing, in railroad work, in shipyards, in pipe-line work, 
and in general work. The presentexpansion has come 
almost unheralded, though, taking into account the 
comparative quiet of 1910 and 1911, the present 
activity, which is of a compensating character, can be 
accounted for. Prosperous agricultural conditions are 
at the bottom of it. The crops of the year in the 
Sggregate will be the largest in our history. Railroads 
have m unusually heavy buyers of engines, cars, 
track equipment, and shop machinery. Not so much 
new track-laying is in progressor projected, but existing 
mileage is being brought — a high state of efficiency. 
The volume of freight traffic is growing steadily, and 
several roads are planning for tracks to relieve conges- 
tion. Schemes of some magnitude involving much 
railroad construction are being gone over by capitalistic 
interests, which may reach pallie attention early next 
year. Canadian railroad-building continues on a phe- 
nomenal scale, and very recently important enterprises 
in railroad construction have been brought out. The 
outflow of United States farmers to the North-Western 
provinces continues under the attraction of cheap and 
fertile lands. The Connellsville coke situation has not 
changed. Prices are held at the top notch, and some 
merchant furnaces may blow out in consequence. The 
scarcity of common labour has become acute, and work 
in many mills is hampered in consequence. There is 
no reliet in sight, at least until after harvesting. Farm 
labour is also scarce. Railroad capacity in the North- 
Western wheat and corn States will be taxed to the 
utmost. The locomotive works are taxed to.the limit 
and are sold months ahead. 
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NOTES FROM THE NORTH. 
Gtascow, Wednesday. 

Glasgow Pig-Iron Market.—Last Thursday morning the 
pig-iron market was weak, and 9500 tons of Cleveland 
warrants were dealt in at from 57s. 11d. to 57s. 94d. to 
57s. lid. cash, from 583. 34d. to 58s. 1d. one month, at 
58s. 3$d. two months, 58s. 2d. September 21, 58s. 44d. 
October 9, and 58s. 6d. three months. At the close sellers 
quoted 57s. 1 4d. cash, 58s. 3d. one month, and 58s. 74d. 
three months. The tone was rather better in the after- 
noon, when 1500 tons of Cleveland warrants were put 
through at 58s. 24d. and 58s. 3d. one month, and 
closing sellers quoted 58s. cash, 58s. - one mon 
and 58s. 9d. three months. The market was stronger 
on Friday morning, but dealings were again limited 
to 1500 tons of Cleveland warrants at 58s. ; 
cash, 58s. 3d. fourteen days, and 58s. 5d. one month. 
The closing age were 58s. 1d. cash, 58s. 44d. one 
month, and . 10d. three months sellers. In the 
afternoon Cleveland warrants were easier, and 5000 tons 
changed hands at from 58s, 04d. to 57s. 114d. cash, at 
58s. ld. fourteen days, 58s. 2d. twenty days, and from 
583. 4d. to 58s. 3d. to 58s. 34d. one month. At the close 
sellers quoted 58s. 04d. cash, 58s. 4d. one month, and 
58s. 940. three months. On Monday morning the 
market opened strongly, and Cieveland warrants amount- 
ing to 20U0 tons were done at 68s. 6d. cash, 58s. 44d. 
seven days, and 58s. ll4d. and 58s. lld. one month. 
The close was just the turn easier, with sellers at 
58s. 54d. cash, 58s. 84d. one month, and 59s, 
three months. In the afternoon Cleveland warrants 
were steady, and changed hands at 58s. 4d. four days, 
58s. 54d. fourteen days, 58s. 94d. seventeen days, 
58s. 1Ud. September 3, and 59s. 2d. and 59s. 3a. 
three months. The turnover was 4500 tons, and — 
quotations were 58s. 54d. cash, 58s. 84d. one month, an 
593. 34d. three months sellers. On Tuesday morning a 
strong tone prevailed, and 11,500 tons of Cleveland 
warrants were done at 58s. 7d. cash, from 58s. 11d. to 
583. 94d. to 58s. 1ld. one month, and at 59s 3d. three 
months. The session closed firm with sellers at 58s. 8d. 
cash, 58s. 114d. one month, and 59s. 44d. three months. 
The market was again firm in the afternoon, when 
4000 tons of Cleveland warrants were dealt in at 
58s. 8$d. cash, 58s. 94d. four days, and 59s. 54d. and 
5Ys. 6d.ethree months. At the close there were sellers 
at 5xs. 9d. cash, 59s. 04d. one month, and 59s. 7d. three 
months. One lot of hematite changed hands at 75s. 6d. 
three months. When the market opened to-day (Wednes- 
day) Cleveland warrants for cash and near dates were 
firm, but the three months position was easier. The 
business amounted to 12,500 toms at 58s. 9d., 58s. 84d., 
and 58s. 9d. cash, 58s. 94d. nine days, 58s. 84d. six days, 
58s. 114d. thirteen days, 59s. 04d. twenty-six days, from 
59s. Od. to 59s. 14d. one month, and at 59s. 44d. three 
months, and closing sellers quoted 58s. 104d. cash, 59s. 2d. 
one month, and 59s. 54d. three months. The afternoon 
session was quite idle, but the tone was firm. Sellers’ 
quotations for Cleveland warrants were 58s. 11d. cash, 
593. 3d. one month, and 59s. 9d. three months, with 
buyers quoting 1d., 14d., and 3d. less respectively. 


Sulphate of A ja.—Sulphate of ammonia is not in 
very great demand at present, although a comparatively 
good business is passing. The price is steady at 14/. 5s. 
per ton for prompt delivery, Glasgow or Leith. 


Scotch Steel Trade.— Although almost all the steel plant 
in the country is going at full speed, it hardly seems as 
if it was equal to the exceedingly pressing y Bensear for 
material. Outputs are heavy, and yet consumers are 
crying out that they are not getting supplies sufficient for 
their requirements. al buyers are doing little in the 
way of new contracts, but some further engagements are 
very likely to be entered into at an early date, as the 
prospects of an official increase in prices is highly prob- 
ablein the near future. This matter was disc ester- 
day (Tuesday) at a meeting of the Scotch Steel-Makers’ 
Association, but it was decided to make no alteration in 
prices at the moment. The prevailing opinion outside, 
however, is that an increase in quotations will not be 
long delayed. The export trade is fairly satisfactory 
this week, and inquiries for large quantities are in 
the market. Included in the inquiry is a consider- 
able tonnage of light material for the Colonies and 
South America. <ers of black and galvanised sheets 
are as busy as ever and are finding great difficulty 
in their endeavour to cope with the present rush of busi- 
ness. They have been kept going at full re for 
months back and have sufficient work booked to last 
for many moaths to come, and still they are daily 
receiving inquiries for further supplies. Their prices 
are very firm, and an advance is being talked of, 
although nothing definite is yet known. The brick- 
layers’ labourers’ strike at Newton (the Steel Company 
of Scotland’s works) is not yet settled, but work in 
several of the departments now n resumed, 
as the firm secured a number of outside labourers 
to go ahead with repairs’ to the furnaces, &c. The 
firm have very heavy engagements to face, and every- 
thing possible is being’done to get the full establishment 
under weigh at the earliest moment. 


Malleable-Iron Trade.—Much activity is general in the 
malleable-iron trade of the West of Scotland, and con- 
sumers are very pressing in their demands for material. 
At the same time there exists a very good inquiry both 
on home and export account. Prices are very firm, with 
an upward tendency. 








Tue StpLtoy.—The Council of Administration of the 
Swiss Federal Railways has decided to proceed with a 
omee Simplon Tunnel by the side of the tunnel already 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Grayson Lowood’s Improvement.—Messrs. J. Grayson 
Lowood and Co, report a considerable improvement on 
ey Toy year’s working. They have made a net profit 
of -, and after maki deductions for debenture 
interest and depreciations, they have 3604/. available, out 
of which it is proposed to pay a dividend of 24 per cent. 
For the previous three years only the debenture interest 
has been met. It is further proposed to transfer 2000/. 
towards the cost of electric plant, thus a apie the 
financial position. Mr. Samuel Roberts, M.P., and Mr. 
Alfred Tongue, retiring directors, are offering themselves 
for re-election. 


South Yorkshire Coal Trade.—The house-coal section 
of the trade is very quiet, and there is the irregular work- 
ing of pits usual at this time of the year. Colliers are 
taking frequent holidays, and there is also difficult 
from the fact that =a of the mines are flooded. 
Practically no house has come from the Barnsley 
district for the past few days. For this reason 
best qualities are somewhat scarce and prices kee 
at a high level; otherwise, it is believed, there onal 
probably be some slight decreases. Business in hard 
coal remains brisk, both on home and “Eee account. 
Coke producers are still behind with orders. The following 
are ruling pit quotations:—Best branch hand-picked, 15s. 
to 16s. ; eeatey best Silkstone, 13s. 6d. to 15s. ; Silk- 


2d. stone, 12s. 6d. to 13s. 6d. ; Derbyshire best brights, 12s. 


to 13s.; Derbyshire house, 10s. to 11s.; large nuts, 10s. 6d. 
to 1ls.; small nuts, 9s. to 10s. ; Yorkshire lls. 6d. 
to 12s. 6d. ; Derbyshire hards, 11s. to 12s.; rough slacks, 
ot A seconds, 4s. 6d. to 5s. 6d.; smalls, 3s. 6d. to 


Iron and Steel.—The majority of the Sheffield firms are 


so busily e that an effort will be made to keep the 
August Ban oliday break as short as eee. It is 
likely, however, that most of the men will take at least 


two, and perhaps three, days, as they have put in a lot 
of overtime working during recent weeks. The position of 
the iron trade is as as ever and prices show an even 
firmer tendency. A fair amount of hematite iscoming into 
the city, but the output of the common irons is still below 
the demand. Finished iron is in an excellent position, 
but there is no foundation for the report that prices were 
again being increased. The South Yorkshire Bar Iron 
Association does not meet again until Monday, and the 
subject will, of course, be discussed then, The process 
of making up arrears in various branches of Sheffield 
is a very slow one, and many firms have still con- 
siderable accumulations to deal with. Shipbuilding 
work at Clydebank and other yards is creating a 
big demand for Sheffield-made castings and forgings, 
and general engineering inquiries are very good. 
Special steels are in ever-increasing demand, and the 
trade in motor-car parts is very sound. This last- 
named branch is causing new works to be built. The . 
cultural implement eis quieter. In various branches 
of Sheffield trade a scarcity of ski bour is being 
experien A fresh outbreak of the moulders’ dispute 
was threatened last week-end, when the men at Messrs. 
Thomas Firth and Sons came out on strike. However, 
they were prevailed upon to return on Monday, and the 
matters in dispute are, it is understood, to be arbitrated 
upon. 





Tue INstiruTion oF MunicipaL ENGINEERS. — The 
third annual mecting of the South-Eastern and Southern 
Districts will be held at 39, Victoria-street, Westminster, 
S.W., on Wednesday, August 7, at 7.30 p.m., to elect 
officers and to receive offers of papers for discussion. 





Tue InstTITUTE oF Metats.—Next month the annual 
autumn meeting of the Institute of Metals will be held 
in London for the first time since the Institute’s forma- 
tion in 1908. The meeting, for which ten papers have 
been presented, will take place on nesday and 
Thursday, September 25 and 26, and will be held at the 
Institution of Electrical Engineers, Victoria Embank- 
ment, W.C. During the mornings a series of papers 
will be read and discussed, Professor W. Gowland, 
F.R.S., Assoc. R.S.M., President, being in the chair. 
In the afternoons members will visit the works of Messrs. 
Fraser and eres Yee i 5 Erith, or the National 
Physical Laboratory, Woolwich Arsenal, and the Brook- 
lands motor race-course and aviation ground. 





ComMIssiON ON O1L-ENGINKS IN THE Navy.—We are 
officially informed that the King has been pleased to 
approve of the appointment of a Royal Commission to 
investigate and report on the supply of oil fuel for the 
Navy. The terms of reference are as follow :—To report 
on the means of supply and storage of liquid fuel in 

and war, and its ag enn to ip engines, 
whether indirectly or by internal combustion. The 
following will be the members of the Commission :— 
Admiral of the Fleet the Lord Fisher of Kilverstone, 
G.C.B., O.M., G.C.V.O. (chairman); the Right Hon. 
George Lambert, M.P. ; Sir Boverton Redwood, Bart. ; 
Sir "Bilt Watts, K.C.B., F.R.S.; Engineer Vice- 
Admiral Sir Henry John _K.C.B., F.R.8. ; Vice- 
Admiral Sir John Rushworth Jellicoe, K.0.B., K.0.V.O.; 
Sir William Matthews, K.C.M.G. ; Sir Thomas Henry 
Holland, K.C.I.E., F.R.S. ; Sir Thomas Edward Thorpe, 
C.B., F.R.S.; Mr. Alexander M.V.O.; Mr. 
Humphrey Owen Jones, M.A.; and Mr. Alfred Fer- 
nandez Yarrow. Captain Philip Wylie Dumas, C.V.O., 
R.N.; Engineer - Lieutenant Charles John Hawkes, 
R.N.; and Mr. John Harper Narbeth, M.V.O., Royal 
Corps of Naval Uonstructors (joint secretaries). 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

_ The Cleveland Iron Trade.— Business in Cleveland iron 
is very brisk, values of iron are advancing rather rapidly, 
and as a result buyers are very anxious to do business 
before rates become very much higher. Traders speak 
hopefully of the future, and all round the prospects are 
very bright and encouraging. The general opinion is 
that prices will continue to advance slowly. No.3 g.m.b. 
Cleveland pig iron has this week been sold at 5%s., but as 
1 ucers will not accept below 59s. 3d. f.o.b., 
which is the general quotation. No. 4 foundry is still 
scarce, and is therefore fixed at the same price as 
No. 3. No. 1 is 643. 3d.; No. 4 forge, 59s. 3 
and mottled and white iron, each 58s. 6d. All the fore- 
going quotations are for early delivery. Satisfactory 
accounts continue to be given of East Coast hema- 
tite pig. There is much pressure of demand. This 
branch is not hampered by stocks, and the outlook is so 
encouraging that several furnaces are being blown in to 
meet uirements. Mixed numbers of hematite have 
been sold at 73s. 6d., but makers, on the whole, will not 
take below 74s. for delivery over August and September, 
and 75s. has to be paid for wigs tay bec end of the year. 
Foreign is very strong, on the is of 21s. 6d. to 22s. 
ex-ship Tees for best Rubio. Demand for coke for local 
consumption is good, and ave blast-furnace qualities 
stand at 20s, 6d. to 21s. deliv at Tees-side works. 


Manufactured Iron and Steel.—In all branches of the 
manufactured iron and steel trades there is great activity. 
Some departments are so busily engaged that new orders 
are not particularly looked after. Under such favourable 
conditions values are tending upward. Advances have 
this week been made in common » plates, angles, and 
rivets. Quotations are :—Common iron bars, 8/. 5s. ; best 
bars, 8/. 12s. 6d.; best best bars, 9/.; packing iron, 6/, 5s. ; 
iron ship-plates, 7/. 10s. to 7/. 12s. 6d. ; iron girder-piates, 
7l. 17s. 6d.; iron boiler-plates, 8/. 12s. 6d.; iron ship- 
angles, 6/.; iron ship-rivets, 9/. 10s.; steel bars (basic), 
7l. 15s.; steel bars ae 81. 5s.; steel ship-plates, 8/.; 
steel ship-angles, 7/. 12s. 6d.; steel boiler-plates, 8/. 15s. ; 
steel strip, 7/. 12s. 6d.; steel hoops, 7/. 15s.; steel joists, 
61. ‘17s. 6d.—all less the customary 24 per cent. discount. 
Cast-iron columns are 6/. 15s.; cast-iron railway chairs, 
31. 17s. 6d.; light iron rails, 6/. 15s.; heavy steel rails, 
61. 7s. 6d.; and steel railway sleepers, 7/.—all net at works. 
Iron and steel galvanised ae sheets, 24 gauge, in 
bundles, stand at 12/. 5s. f.0.b., less 4 per cent. 

Iron and Steel Shipments.—July shipments of iron and 
steel were quite up to expectations. Pig-iron clearances 
from the Tees last month amounted to 123,498 tons, as 
ee with 112,349 tons for the previous month, and 
88,055 tonsfor July lastyear. Of the pig tron despatched 
by sea last month, 111,848 tons went from Middlesbrough, 
and 11,650tons from Skinningrove. Of the iron cleared at 
Skinningrove, 11,105 tons went to Scotland and 545 tons 
to Holland. Of the pig iron loaded at Middlesbrough 
last month, 77,011 tons went to foreign ports and 34,837 
tons to coastwise customers. Scotland was once more the 
largest customer, receiving 19,557 tons, whilst Italy 
imported 12,085 tons; Japan, 11,651 tons; Germany, 
11,594 tons; Fran 10,489 tons; Wales, 7997 tons; 
Sweden, 7210 tons; Belgium, 6632 tons; Holland, 4735 
tons; Denmark, 3311 toas; and the United States, 2920 tons. 
Manufactured iron shipped from the Tees during the past 
month amounted to 14,277 tons, 11,945 tons of which went 
abroad and tons coastwise, and the steel cleared 
reached 51,234 tons, 47,521 tons going abroad and 3713 
tons coastwise. India was the t receiver of both 
manufactured iron and steel, importing 9188 tons of the 
former and 12,374 tons of the latter. Other large buyers 
of steel were Victoria, 8047 tons; Cape Colony, 4148 
tons; Japan, 3249 tons; Argentine, tons; New 
South Wales, 2521 tons; South Australia, 2121 tons; 
and British East Africa, 2101 tons. 





DaImMLER Works ScCHOLARSHIPS.— We have been asked 
to state that entries for these scholarships close on 
August 7. The scholarships are five in number, and admit 
the pupil into the works without, premium, and also 
carry other advantages. Applications should be made to 
the Pupils’ Department, Daimler Works, Coventry. 





“BB” Expanpep Merat.—The expanded metal pro- 
duced by the Expanded Metal Company, Limited, York 
Mansion, York-street, Westminster, +» i8 now too 
well known and has been too often described for it to be 
necessary for us to call attention to the many uses to 
which it can be, and is, daily put, but it may not 
be generally known that the company have recently 
brought out a new type which they call their “BB” 
expanded metal, which is particularly suited for 
la ing. At first glance this new diamond mesh ex- 
panded metal looks very much the same as the older 
type, but on examination it is seen that the angle of 
the strips between the meshes is not so flat, and the 
sheet, therefore, is stiffer at right angles to the plane of 
its surface. The process by which it is manufactured is 
also more economical ‘than in the older system. This 
**B B” diamond mesh lathing is made in standard size 
sheets only, the sheets having an atea of two square 
yards of metal, and they are supplied in 9-ft, lengths 
instead of 8-ft. lengths, which latter was the greatest 
obtainable length in the —— diamond mesh lathings. 
They can be used horizontally, di y, or vertically, 
and either on or bent. Ano point claimed for 
the material is that it formsa better key for the plaster, 
and therefore makes a more durable job than the original 


type. 
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SWITCH-GEAR AND TRANSFORMERS; WINNIPEG HYDRO-ELECTRIC POWER STATION. 


CONSTRUCTED BY THE CANADIAN WESTINGHOUSE 


(For Description, see Page 143.) 
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Fis. 26. 


72,000-Vort Mars SwitcHes. 


COMPANY, HAMILTON, ONTARIO. 














Fic. 27. 3000-Kw. Om-Immersep Water-CooLep Main 
TRANSFORMER. 


: Pe O_o “pai: epi “ Be ca 
Fie. 28. 300-Kw. Orm-ImMmersep AUXILIARY TRANSFORMER. 


Tue New Rattway Station, Lerpzic.—We have received a copy of the 
special issue of the journal Der Industriebau, which gives an illustrated 
description of the new railway station of Leipzig. The construction is entered 
into in detail, including the foundation work, the framework, ornamenta- 


tion, and so forth. The issue is No. VII. for the current year, and it can be 
obtained at the price of 3 marks from the Verlag von Carl Scholze, Leipzig, 
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THE REPORT OF THE “TITANIC” 
INQUIRY. 

THE judgment of Lord Mersey on the circum- | 
stances attending the loss of the Titanic, of which | 
we give a copious extract in another portion | 
of this issue, constitutes a document of extreme 
importance, which, for or ill, must weightily 





:|influence not merely the design and equipment 
vorn-| Of British passenger steamers, but is also likely 


to give rise to a new orientation of the relation- 
ships which have hitherto existed between ship- 
owners, shipbuilders, and the Board of Trade. 
Under the guidance of the strong personality of Sir 
Alfred Chalmers, its late chief professional adviser, 
the Board of Trade has exhibited in its intercourse 
with the shipbuilder an elasticity and reasonable- 
ness perhaps unique in Government departments. 
Shipowners have in no way abused the freedom 
allowed them, but have, progressively and spon- 
taneously, improved their ships and their equip- 
ments, until crossing the Atlantic has become as 
free from danger as crossing the Strand. Whether 
the rigid system of detailed rules and regulations, 
which the report proposes to substitute for the 
former freer mode of administration, will prove 
equally satisfactory may well be doubted. Innova- 
tions and improvements in ship construction will 
under the suggested new s¢gime certainly become 
increasingly difficult to effect. 

One portion of Lord Mersey’s report, at least, will 
be received with general satisfaction; though this 
contentment with the award will hardly extend 
to those quarters in which it was suggested that 
the catastrophe originated really in ** corporate 
greed” and the reckless irresponsibility of ‘*pre- 
datory wealth;” two subjects which lend them- 
selves better to discussion on the platform of the 
politician than in a court of justice. The charge 
which was insinuated, rather than formulated, 
against the great steamship companies in general, 
and the White Star Company and Mr. Ismay 
in particular, was that of late years they had 
become involved in a cut-throat competition for 
passenger traffic, in which every consideration 
of safety was sacrificed to securing business by 
offering passengers the acknowledged attraction of 
a ony passage. Such an hypothesis appears, 
no doubt, more than plausible to those whose creed 
begins and ends in a belief in the inherent 
wickedness of capital, but it receives no support 
from the evidence brought forward at the 
inquiry. During the ten years prior tw the Titanic 
disaster trans-Atlantic s have steadily 
increased, and were safety being sacrificed thereby, 
there should have been a continuous growth year 
by year in the number of casualties. Actually 
the very reverse has been the case. On this head 
the evidence of Sir Alfred Chalmers is of the very 
greatest interest. From 1892 to 1901, 3} million 
Passengers were carried across the Atlantic, of 
which number seventy-three died as the result of 
accidents. In the next ten years over 6,000,000 
passengers were thus transferred, of which nine lost 
their lives. During the second decennial period 
speeds have steadily risen, and at the same time the 
appointments of the steamers have become more 
and more luxurious ; yet, as is distinctly shown by 
the figures given, the safety of travel increased 
during the same period in an extraordinary degree. 
it should also be noted that the) 


by the unthinking of sacrificing to a speedy 
passage every consideration of safety, did, on 
their own initiative, enter into a mutual agree- 
ment to establish definite tracks across the Atlantic 
for East-bound and west-bound passages respec- 
tively, and it is important to note that these tracks 
were not made the shortest possible, but were 
actually many miles longer than the direct route 
previously followed by them, and still adopted by 
| cargo-boats. This lengthening of the e Was 
| agreed to in order to diminish the risk of collision 





| Lord Mersey has taken. 





| with ice, since, with the high powers which it is 





necessary to fit on board to attain the s now 


| demanded, a modern liner is practically free from 


fear of the tem , and dreads collision alone. 

Of course, the remark may, and will, be made 
that the experience of the Titanic has now added 
one tremendous fact to those of the previous twenty 
years, and that in framing rules for the future and 
adjudicating on the wisdom of the seafarer’s practice 
in the past, this catastrophe cattnot, and ought not, 
to be ignored. This, indeed, is the view which 
He states that Captain 
Smith was not negligent in following the estab- 
lished procedure of the captains of trans-Atlantic 
liners in maintaining his speed after receiving a 
report of ice, but holds that the accident was due 
to excessive speed, and that in future the practice 
in question must be held to constitute negligent 
navigation. He advises, accordingly, that sea- 
captains shall be instructed to proceed at a moderate 
speed when approaching ice, but gives no guidance 
as to what speed is to be taken as moderate, or 
as to what the amount of ice may be which is to 
involve a reduction of speed. 

The legitimacy or the reverse of Lord Mersey’s 
judgment turns entirely on the question as to 
whether or not the conditions which led to the 
Titanic disaster are likely to repeat themselves. 
The whole of the evidence is that the conditions 
were absolutely abnormal and might never occur 
again. That this abnormality was real, and. not 
merely imagined subsequently as a plausible excuse 
for the non-detection of the berg, is conclusively 
demonstrated by the evidence of the captain of the 
Carpathia, who, in his errand of rescue, very 
narrowly missed running his own ship on to a berg, 
although he states that the night was beautiful 
and perfectly clear. The necessity or otherwise 
of amending sailing directions is therefore a matter 
of statistics, and really constitutes a problem in the 
mathematical theory of probability. Fora period 
to which apparently ‘‘the memory of man runneth 
not to the contrary,” the captains of Atlantic liners 
on receiving ice warnings have, in clear weather, 
held their speed until the ice was actually sighted, 
and then acted as circumstances dictated.. The 
Attorney-General, who contended that this practice 
constituted reckless navigation, was only able to 
bring forward three instances in the last 34 years 
(including the case of the Titanic) in which liners had 
collided with be Of these three the Arizona got 
safely to port, and so also, we believe, did the second 
vessel, and no information was vouchsafed to the 
court on the all-important point as to whether 
these collisions occurred in clear weather or in fog. 
If the latter were the case, the two cases in 
question have nica | no bearing whatever on 
the matter at issue. ossibly Sir Rufus Isaacs’ 
expression of opinion was affected by an arith- 
metical slip which occurred in his final speech. 
Here he stated that if a berg were sighted 14 miles 
away and the ship was travelling at 700 yards a 
minute, she would in one minute come within } mile 
of the berg. 

Owing to the absolutely abnormal conditions, the 
berg with which the Titanic collided was not seen till 
only some 400 yards away. Taking a not unreason- 
able estimate as to the probability of each of the 
separate unusual factors involved in the catastrophe, 
it may be shown that the probability of the whole lot 
coinciding was such that the conditions would only 
be repeated once in about six million days. The 
air was absolutely calm and the sea absolutely flat, 
a condition which Sir Ernest Shackleton said he 
had only experienced once or twice in twenty years. 
Next, the night was perfectly clear, withouta sign of 
haze, and there was no moon. During the iceberg 
season, which is only some three months in the year, 
ice is only met with on this track in one year out of 
four. As the berg was black, it had apparently 
recently capsized, and a berg is then, fora few hours 
at most, less visible than during the rest of its life. 
The probability that a particular one when met will 
be in this condition is apparently very small in the 
One captain, of over 30 years’ 
experience, stated that he had only once seen such 
a berg, and other captains, of equally long service 
in this trade, stated that they had never seen one. 
There was thus nota little reason for Sir Alfred Chal- 
mers’ contention that there was nothing to be learnt 
from the disaster. That the city of Lisbon was 


| wrecked by an earthquake in 1755 is no good and 
sufficient reason why its building ordinances should 
provide for the erection of buildings of the type 
necessary or advisable in Japan. 

If the proposed obligation to slacken speed on 
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approaching ice is to be confined to the case when 
the warning received refers to field ice, this, in view 
of the rapidly increasing use of wireless telegraphy, 
may not prove unreasonable so far as the service 
between Europe and the United States is con- 
cerned. At no distant date, the multiplication of 
installations will be so great that such ice can 
probably be located within a couple of miles or 
so, which is about the distance at which it is 
generally possible to detect ice on a clear night by 
the eye. Liners using the Canadian route already 
come to a full stop directly field ice is sighted, so 
that in practice the obligation “yg owe will not on 
the southern route go much beyond existing 
practice. On the Canadian route, however, the 
development of wireless telegraphy will be slower. 

Sir Alfred Chalmers dediwek, as aforesaid, that 
no lesson was to be learnt from the catastrophe, 
and in particular maintained that it constituted no 
reason for an increase in the boating scale. Lord 
Mersey has held otherwise, and demands not only 
that boats sufficient to carry every one on board shall 
be fitted, but that the regulation shall be aban- 
doned by which the Board of Trade has endea- 
voured to encourage the improvement of the ship by 
relaxing the boating scale if the hull be efficiently 
subdivided. In this we are bound to say we are not 
in complete agreement with Lord Mersey. An Isle 
of Man excursion steamer a little over 350 ft. long 
may carry well over 2000 passengers, and it is physi- 
cally impossible to get on board such a steamer 
enough boats for all; and even in the case of larger 
vessels, though it may be mechanically feasible to 
do so, it is not practicable to effect this in such 
a way that the boats shall all be serviceable in 
the case of an emergency. Nor, again, would it 
be practicable without continuous drill, to which 
passengers would never submit, to marshal a 
couple of thousand or so of them into the boats 
within the limited time which can be available in 
the case of an emergency. The true ideal is to 
construct the ship so that she forms her own life- 
boat, and it is in this direction, we think, that 
naval architects will draw some lessons from the 
wreck of the Titanic; should the improbable 
happen, and the giant liner of ten years hence meet 
a similar berg, we have no doubt that she will 
succeed in successfully making her way into port. 
That this much-to-be-desiderated condition shall 
be brought about will necessarily involve co-opera- 
tion between the shipbuilder and the Board of 
Trade, and this brings us to the attacks made on 
both during the progress of the inquiry. 

In the American investigation Senator Smith 
astonished two continents by his remarkable ignor- 
ance of simple technical details. Lord Mersey, who 

resided with so much dignity and ability over the 

ritish inquiry, has himself no inconsiderable know- 
ledge of ‘nautical matters, and had the further 
advantage of highly-skilled assistance, and his own 
very pertinent questions and observations did a 
very great deal towards the elucidation of the facts 
of the catastrophe. The réle played in the States 
by Senatur Smith seemed to devolve here on jthe 
counsel for one of the trade unions, the fatuity 
of whose questions on technical matters was almost 
a match for that of his American prototype. 

Perhaps, however, the most striking curiosity 
of his examination of the technical witnesses 
was to be found in his — inquiries as 
to what tests had been applied to this 50,000- 
ton ship, the querist being apparently of the 
belief that a test load could be applied to a 
structure of this kind as readily as to a bridge 
or boiler. Actually, of course, no bridge-builder 
or boiler-maker places any reliance on such tests as 
demonstrating the safety of either type of struc- 
tures, which is much more certainly determined by 
skilled examination of the drawings and inspection 
of the finished work. The Board of Trade inquiries 
into the causes of boiler explosions teem with 
instances in which boilers have burst with disas- 
trous effects very shortly after successfully ing 
a relatively stringent hydraulic test, which, in fact, 
is serviceable merely in showing the tightness of 
the joints, and useless as an indication of safety. 

Mr. Archer's attempt to explain how he had 
demonstrated the strength of the Titanic by the 
perfectly legitimate process of comparing the stresses 
which val be induced on its steel work, with 


what would be produced by a corresponding loading 
on # smaller ship known to be of satisfactory 
strength, was dismissed as mere theory, and counsel 
still clamoured for a direst test of the transverse 
strength of the gigantic vessel. 





Of course it is! 


not to be expected that the inapplicability of such a 
test should be appreciated by those who have not had 
the advantage of an engineer’s training, but the result 
shows the futility of any barrister, however fluent 
and industrious, attempting to dispense with skilled 
assistance in dealing with such highly technical ques- 
tions as the strength of the Titanic. The absence 
of technical advice in such a case is certain to result 
in nothing but a waste of the time of the Court. 
That the Titanic was well and soundly built has 
been established by the inquiry, but was really never 
in question in competent quarters. If the mischief 
had been confined to the three forward compart- 
ments, she would been afloat to-day, although Sir 
Edward Harland’s Committee held that a sufficient 
degree of unsinkability would be secured if a ship 
would float with two compartments open to the sea. 
he unsinkable ship has not yet made her 
appearance on the North Atlantic ; but if the Board 
of ‘Trade continues, as in the past, to work towards 
this end, hand in hand with shipbuilders, we do 
not believe that her appearance will long be delayed, 
and it is in this connection that Lord Mersey’s 
report may have reactionary effects. Many still 
believe that to hasten improvements the Board 
should, when vessels are properly subdivided, make 
a substantial reduction in the number of boats from 
those required to carry all the passengers and crew, 
and should revise their existing standard as to what 
constitutes efficient subdivison, so as to make it 
applicable to the conditions of the North Atlantic 
trade. Against ordinary risks of the sea, the liners 
thus engaged must even now be considered as being 
themselves their best lifeboat, and one or two, such 
as the Lusitania and Mauretania, would have sur- 
vived even such an experience as that of the Titanic. 
The inquiry has proved that no scintille of blame 
can be attached to either the builders or owners of 
the Titanic. Lord Mersey publicly thanked both. 
Mr. Wilding’s evidence, given on behalf of Messrs. 
Harland and Wolff, was most valuable, much being 
the result of laborious and costly investigations. It 
is therefore somewhat curious that the builders of 
the ship, who have really put themselves, in the 
public interest, to great trouble and expense, and 
provided the chief materials upon which a judgment 
could be founded—are not to have any contribution 
towards their costs, whilst the counsel who appeared 
for the unions, some of whom wasted the time of the 
Court by their want of technical knowledge, are to be 
remunerated, at least partially, from public sources. 








THE CONSTRUCTIVE DEPARTMENT 
OF THE ADMIRALTY. 


Two important statements have been ofticially | P 


issued from the Admiralty this week, one announc- 
ing the appointmeut of a new Director of Naval 
Construction and of a new Superintendent of Con- 
tract Work, and the other setting forth the com- 

ition of the Royal Commission on the use of oil 
in propelling machinery. Interesting as these are, 
there is yet keen anticipation as to the more com- 
srehensive changes in prospect in the constructive 
Cant of the service, as foreshadowed by the First 
Lord of the Admiralty recently in the House of 
Commons. Itis probable that within the next few 
days Mr. Churchill will issue a memorandum ex- 
plaining these changes, which promise to be of far- 
reaching consequence. It is understood that the 
position of the Controller of the Navy, as we 
have known it for so long, is to be discontinued. 
Sound reasons will need to be advanced in order 
to convince those interested in naval construction 
of the value of the change. Upon the Con- 
troller of the Navy, who was a member of the 
Board, there rested full responsibility for the 
matériel of the Fleet. All the departments con- 
cerned with the provision of maté:iel—ships, machi- 
nery, guns, or ammunition stores—were under his 
guiding control, and through him were co-ordinated. 
Of course, the officers who have, from time to time, 
held this position have been of varied ability. Some, 
whose names will readily occur to all interested in 
the Navy, showed not only administrative ability, 
but great originative capacity, and, as a consequence, 
markei improvements were introduced in the 
strategical qualities of the designs of ships during 
their term of office, while administration was main- 
tained at a high degree of efficiency. Other occu- 

ts of the post, however, failed to grasp the 
importance of the larger questions involved in the 
office, and were disposed to concentrate their minds 
on unimportant details, with the result that faults 


were made and defects were undiscovered until it | 





became very expensive to remedy them. It is 
therefore important to discriminate between the 
shortcomings of the occupant of an office and the 
utility of the office itself. 

Some time ago, it will be remembered, a new Civil 
Lord was added to the Board, and upon him devolved 
the duty of controlling the financial arrangements 
in connection with the provision of the matériel of 
the Fleet. In other words, Sir Francis Hopwood, 
who was _e to this office, was regarded as a 
commercial manager of the Admiralty. The crea- 
tion of this office was in the highest degree com- 
mendable, but it is conceivable that difficulties 
must arise where the commercial manager has not 
the technical knowledge necessary to determine 
whether the increased cost of one proposal is 
compensated by higher efticiency, or is of greater 
value than the cheaper alternative. In such case, 
the technical Con'roller was of service, and 
we cling to the view that even the commercial 
manager has need of the experience of the execu- 
tive officer as colleague, in order not only to 
determine between value and price involved in pro- 
posals, but to correlate the various departments at 
the Admiralty, which must, in the nature of the 
case, be in friendly conflict with each other. It 
will be found, when Mr. Churchill discloses the full 
extent of his proposals, that each department is to 
be autonomous—that is to say, the Director of Naval 
Construction, the Engineer-in-Chief, the Director 
of Naval Ordnance, the Director of Dockyards, and 
other similar heads of departments, will have a 
fuller and more direct responsibility, which is so 
far good. When differences arise between two 
‘*heads” the questions will, presumably, be passed 
to the full board through the secretarial department, 
which will involve delay and other difficulties, all 
of them expensive. Theoretically it is an advan- 
tage that the heads of departments should have 
full and individual responsibility, and, to a more 
or less extent, this has been the case in the 
past. It must, however, be understood that in 
the design and construction of a ship there must be 
innumerable instances where conflict of opinion 
must arise, and the settlement of such differences 
promptly and decisively is of the greatest import- 
ance to the progress and economy of constructional 
work. The heads of departments, of course, will 
meet together, and herein there will be advantage ; 
but it is important that there should be a pro- 
fessional officer presiding over the Board, and, 
moreover, a very direct channel of communication 
between the departments and ‘‘ My Lords Commis- 
sioners.” It will be well, however, to refrain from 
any decided expression of opinion until the ex- 
lanatory statement of the First Lord is available, 
and all will hope that his reforming zeal will not 
have carried him too far in the direction of decen- 
tralisating agencies, which are essentially allied, 
although with conflicting interests demanding com- 
promise. 

In the meantime interest is awakened in the 
new appointments to the Constructive Department. 
It cannot be said: that the Admiralty have shown 
consistency in their actions. Sir Philip Watts’s 
resignation was announced a year ago by Mr. 
McKenna, who was then the First Lord of the 
Admiralty. The appointment of a successor to a 
naval architect of such high prestige in his pro- 
fession as Sir Philip Watts necessarily involved 
difficulty. On the one hand, there were the 
claims of many men who had done splendid 
service for the Navy as members of the Royal 
Corps of Naval Constructors. Indeed, we have 
time and again expressed the view, widely and 
strongly entertained, that in the interests of the 
Royal Corps, and of naval construction generally, 
it was most desirable to promote a member of the 
Corps; nothing more conduces to the attraction 
of the best talent into the Admiralty service, or to 
the continuous and fullest exercise of ability and 
experience on the part of those in the Corps, than 
the consciousness that the highest position is within 
the reach of every member of the staff. This is a 
truism recognised by every employer. It is signi- 
ficant, too, that so many high positions outside the 
Admiralty are held by past members of the corps, 
alike as professors of naval architecture and as 
designers in the service of private firms. We have 
already given a record of such appointments,* and 
to the list there falls to be added now the transfer of 
Mr. H. G. Williams to the Elswick works and of Mr 
J. Smith to the Cowes works. On the other hand, 





* See ENGINEERING, vol. xciii., page 462. 
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it must be admitted that in the statis of some of 
the private shipbuilders there are naval architects, 
trained in the naval or private service, with great 
experience of design and construction. On their 
behalf it has been urged that there is a closer 
contact between design and construction in private 
works; that there is greater stimulus to a free 
acceptance of responsibility, and therefore a greater 
play for ingenuity ; that there are frequent inter- 
change of views with foreign naval authorities on 
general principles and constructional details ; and 
that, while the extent of the work done by any 
one firm may be less than that carried out at the 
Admiralty, there are in the routine of each week 
more questions brought under the direct attention 
of the responsible naval constructor of a private 
firm than can be the case at the Admiralty, where 
the great volume of work involves centralisa- 
tion of interest on one type of ship on the part of 
each chief constructor. There is the condition 
which will always hold—that private firms who 
have thoroughly capable designers are indisposed 
to allow them to leave their service. The problem 
was solved some months ago by the appointment 
by Mr. McKenna of one who had been long con- 
nected with the Royal Corps, and his advancement 
was acclaimed with great satisfaction. For some 
reason, which has not been fully or acceptably 
explained, this appointment was cancelled, and it 
is now announced that Sir Philip Watts, on his 
demitting office this week, will be succeeded by a 
naval architect from one of the private firms. 

Mr. E. H. Tennyson D’Eyncourt, the new 
Director of Naval Construction, will be amongst 
the youngest, if not the youngest, of the occu- 
pants of this responsible position, and coming after 
such renowned naval architects as Sir Nathaniel 
Barnaby, Sir Edward Reed, Sir William White, and 
Sir Philip Watts, he will have great traditions 
to maintain, and a great opportunity to fulfill the 
high ideals of his profession. He is forty-four 
years of age, and has hereditary qualities, as well 
as the advantage of a training under great masters 
of naval architecture. The name ‘‘ D’Eyncourt ” 
is anassumed one, having been added byhis grand- 
father for special reasons. He belongs to the 
Tennyson stock, his father having been first cousin 
to the Poet Laureate and a London police magis- 
trate, a position now held by his brother, while his 
uncle was the late Admiral Tennyson D’Eyncourt. 
On leaving Charterhouse School, where he received 
his education, the new Director of Naval Construc- 
tion entered the Elswick shipyard of Sir W. G. 
Armstrong and Co. An apprenticeship of three 
years was spent in the various departments, and 
on the conclusion of this Mr. D’Eyncourt passed 
through the course at the Royal College at Green- 
wich, returning to Elswick, where he entered the 
designing department under Sir Philip (then Mr.) 
Watts and Mr. J. R Perrett. In 1898 he became 
naval architect and chief designer under the late 
Dr. Elgar at the Fairfield Works, and continued 
there for four years, returning to Elswick in 1902. 
Sir Philip Watts was about this time appointed 
Director of Naval Construction. Mr. D’Kyncourt 
became assistant to Mr. J. R. Perrett when the 
latter became chief naval constructor at Elswick, 
and there can be no dubiety about the success of the 
work done at Elswick during these years. As his 
chief assistant, Mr. D'Eyncourt gained a very wide 
experience, not only in design work generally, but 
in estimating the cost of ships and during negotia- 
tions which he conducted on behalf of his firm in 
foreign countries—notably, in the South American 
tepublics. It will therefore be recognised that, 
serving under such men as Sir Philip Watts, Dr. 
Elgar, and Mr. Perrett, the new Director of Naval 
Construction has had opportunities of acquiring in 
the fullest measure knowledge of the best practice 
in naval architecture, and everyone will await with 
encouraging interest the production of his first 
design for the British Navy in his new post. 

Sir William Smith also relinquishes this week 
the office of Superintendent of Contract Work, 
and his successor is Mr. William Henry Whiting, 
at present Assistant Director of Naval Con- 
struction. Mr. Whiting has had great experi- 
ence of all Admiralty work—notably in design— 
having been responsible for the carrying out 
of work on practically every type of ship built 
‘ecently fur the Navy. He has shown, too, 
in his contributions to the Institution of Naval 
Architects, a grasp of fundamental principles and | 
« knowledge of details in practice which have im- 
pressed all in the profession with his value to the | 


Admiralty in any capacity. His appointment, extending tield, directs the eyes of its children ever 
therefore, as Superintendent of Contract Work to the future to the exclusion of the past, so that 
will be widely approved. His promotion is cer- | such of their energies and labours as are free from 
tainly well merited. Mr. William John Berry, | the necessary work of the day are devoted to follow- 
who is the Chief Constructor at the Dockyard at | ing the foot-marks of their mistress that lie beyond 
Malta, comes home to succeed Mr. Whiting as | their own standing ground rather than those that 
Assistant Diréctor of Naval Construction. It lie behind. 
should be added that the arrangement formerly The story of the beginnings and advance of many 
announced for the ‘retention as adviser on naval | branches of engineering would be almost impossible 
construction of Sir Phillip Watts still continues, to trace. Their origins lie so far back in the past, 
so that his judgment and professional ability will and the tale of their achievements lies to the credit 
still be at the disposal of the Board of Admiralty. | ofso many workers, famous and obscure, that nothing 
The other statement issued from the Admiralty less than the keenest research and the finest 
this week is of equal, if, indeed, it is not of instincts would be adequate to straigthen out the 
farther-reaching, importance—namely, the appoint- tangled history of their progress. There is one 
ment of a Commission *‘ to report on the means of branch of engineering, however, to which this dictum 
supply and storage of liquid fuel in peace and war, hardly applies. This, it is almost needless to say, 
and its application to warship engines, whether is that branch which is covered by what have now 
indirectly or by internal-combustion.” The Engi- become the great electrical industries. Electricity 
neering Department of the Admiralty has adopted —that amazing child of the latter years of the last 
an active, yet prudent, policy, and the result century and the early years of this—which has 
of their investigations has encouraged them to forced her apparatus and her interests into almost 
enter upon certain practical experiments. The every other field of engineering work, is yet so 
working of the oil-engine in submarine boats young that the story of her rise and conquest is 
has rendered possible the accumulation of a easy to trace, and is, indeed, within the personal 
large amount of data, and, in addition, there knowledge of very many engineers now living. The 
is in course of completion a 1000 - horse - power | briefness of the period which was covered by the 
cylinder, with which extensive experiments will | rise of electricity in her modern aspects was brought 
be made. In addition to this, progress is | anew to our attention by a visit which, through the 
being made with the fitting of an oil-engine | courtesy of the London Electric Supply Corpora- 
to a torpedo-boat destroyer in associttion with | tion, we had the opportunity of paying to Deptford 
steam - turbines, the former for use only at Generating Station last Wednesday. That the story 
cruising speed. But there is now to be embarked | of the rise of electrical engineering is a brief one 
upon probably the most notable practical test, as will, apart from other evidence, be clear to most engi- 
in four ships for supplying vil to the fleet oil- | neers from the statement that the Deptford Station 
engines are to be fitted. Two of these ships, to | at the present time contains, running on load, the 
take 2000 tons, are to be built in the dockyards, | engines which drove the alternators of the pioneer 
and they will each be fitted with two sets of oil- | high-tension distributing system of the world. 
engines, each of 750 brake horse-power. ‘he| ‘Ihe general lines of the early history of Deptford 
engines for one are likely to be ordered from | are wah known, but as preface to a brief descrip- 
Messrs. J. Samuel White and Co., Limited, of | tion of the station as it now stands, they may well 
Cowes, and these will be of the Niirnberg two-| be recapitulated. The station owes its origin to 
stroke cycle type; while in the case of the other | the fact that the Earl of Crawford was one of the 
ship the machinery is likely to be constructed |Commissioners appointed by the British Govern- 
by Messrs. Vickers, Limited, at Barrow-in-| ment to visit the Paris Exhibition in 1882. The 
Furness. The tenders for the construction of | Karl was impressed at the Exhibition by the 
the two other ships, and for fitting of oil machin- | possibilities of electric lighting, and on his return 
ery in them, have not yet been received by the | was able to persuade Sir Coutts Lindsay to instal 
Admiralty. One of these is a 1000-ton ship, the | a portable electric-lighting plant at the Grosvenor 
other will have a carrying capacity of 6000 tons, and | Gallery, of which he was proprietor. This supply 
twin-screw engines each of 1250 brake horse-power. | was successful, and ultimately a company was 
The appointment of the Commission will assist | formed, under the title of the Sir Coutts Lindsay 
the Engineering Department of the Admiralty very |Company, to give a supply of electric power, for 
considerably if the Commissioners will take the | lighting, to outsiders. A large station, known as 
view that, having regard to the great potentialities | the Grosvenor Station, was built, and a single. 
of the internal-combustion engine, less heed shall| phase supply at 2500 volts was given by over- 
be paid to the question of first cost, and more to! head mains. These mains extended over an area 
the desirability of having practical tests with engines | from Regent’s Park to the Thames, and from 
of different classes and designs, so that it may be | Knightsbridge to the Courts of Justice. It is 
possible to accumulate experience from sea service | difficult to realise at the present time that these 
of a variety of types of oil-engines. In a case like | overhead mains should have been allowed so to 
this, where immense gain may accrue to the Ser- | extend over the heart of western London. In the 
vice, the ordinary commercial condition of accept- | first instance, the supply was worked on the 
ing the lowest tender need not be scrupulously |Gaulard and Gibbs system, with the step-down 
followed. The Commission, it will be agreed, will | transformers in series; but in 1886 Mr. S. Z. de 
investigate thoroughly the whole question, and /|Ferranti, the chief engineer, changed over all 
the presence of Lord Fisher of Kilverstone as/|the connections to the modern parallel system. 
chairman is most satisfactory. Moreover, the |There were some 30,000 lamps connected to the 
Commission, as will be seen by the list of members | supply, which was run with five separate circuits 
published in another part of this issue, is a|from five machines, there being no attempt to 
thoroughly representative one. Lord Fisher is | synchronise and run in parallel. 
known for his determination in carrying into effect| The success of the Grosvenor station in obtainin 
the projects to which he is favourable. It is known, | custom was such in 1887 that it was decided to buil 
too, that he is a strong advocate of the application |a large station outside London, and the London 
of the internal-combustion engine under certain | Electric Supply Corporation was formed, with a 
conditions, so that the Commission is likely to be | capital of 1:600,0001- to enable the work to be 
guided towards a definite conclusion, so far as is carried out. Deptford was decided on as the site 
— by the presence of a forceful chairman. | of the new station, and, as is well known, it was 
ithal the watchword should be festina lente. | also decided to generate and transmit the current 
b- ee at a pressure of 10,000 volts. It was 
5 | this decision, and the carrying of it out, that made 
THE DEPTFORD GENERATING | Deptford the pioneer of all high-tension trans- 
STATION. mission in the world, and that gives it to-day a 
Tue history of pure science is comparatively | unique position in the history of electrical work. 
a neglected subject, while the history of — |The history of engineering contains few examples 
science is almost a totally neglected one. bose | which can be set beside the extraordinary prescience 
branches of applied science which come within the | of Mr. Ferranti and his colleagues, in not only 
comprehensive term ‘‘ engineering” have, indeed, deciding on this high-pressure scheme, but in 
received the dignity of a certain number of treatises | carrying it out, against the advice and opinion of 
devoted to their history, but in the main, and for | practically the whole of the remainder of the 
most people, that history must be sought in com- | electrical world. Whether the decision demanded 














| state of affairs probably lies in the fact that engineer- 


paratively unsatisfactory and very brief preliminary | more of hope or faith one can hardly say. That it 
chapters of various text-books. The reason for this | has since been justified utterly one need not say. 

The work on the new station was naturally far 
ing, with its multifarious interests and its continually | from easy, and the major part of the plant had to 
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be designed and manufactured by the pioneers 
themselves. In the first instance the supply was 
givea by 2500-volt machines removed from the 
Grosvenor station, which were used in conjunction 
with step-up transformers ; but in 1889 two 
1500-horse-power 10,000-volt machines were manu- 
factured and erected. These machines were at the 
time by far the largest in the world. The engines 
were built by Messrs. Hick Hargreaves, and are 
those which, as we mentioned above, are still 
running. The alternators, which they drove by 
ropes, have, however, been replaced by new ones. 
Two 10,000-horse-power sets were put in hand when 
the 1500-horse-power machines were ruuning, but 
were never completed. The switch-gear and high- 
tension cables for the system were designed by Mr. 
Ferranti and his colleagues, and were in both cases 
constructed at Deptford. The switches, which were 
of the air-brake type, are still in use ; while of the 
cables, some 10 miles are still in service on the 
London streets. The cable consisted of inner and 
outer copper tubes, each of a sectional area of 
0.25 sq. in., insulated with paper impregnated with 
ozokerite wax. It was made in 20-ft. lengths, 
and in all some 28 miles were manufactured and 
laid down. In spite of the number of joints, the 
cable was satisfactory, and, as we said, some miles 
of it are still in use. Before leaving this early 
history of the station it should be said that it was 
originally intended to instal oil-break switches in 
series with the 10,000-volt air-break switches, and 
such oil-switches were designed, although never 
fitted. These switches, which, together with the 
remainder of the switch-gear, were designed by Mr. 
G. W. Partridge, the present chief engineer of the 
company, anticipated by many years any other oil- 
switches ever used. The first oil-switch ever used 
in commercial practice was also designed by Mr. 
Partridge, in 1892, for use on the 2500-volt circuits 
of the company. 

The Deptford station, as it stands at present, may 
be said to form an epitome of the history of high- 
tension practice. It contains machines rangi 
from the Hick Hargreaves sets we have nn 
to two 7500-kw. three-phase 6600-volt 25-period 
Parsons- Brown-Boveri turbine units. It contains 
also the original 10,000-volt air-break switch-gear, 
and a 6600-volt modern oil-break gear, which con- 
tains refinements to guard against accidents and 
breakdowns, such as are by no means always found 
even in completely modern stations. Four types 
of supply are given: the original 85-cycle 10,000- 
volt for transmission to London ; a direct-current 
460-230 three-wire supply for local power and 
lighting purposes ; a 25-cycle 6600-volt three-phase 
supply for large power-consumers ; and a single- 

hase 6600-volt 25-cycle supply to the Brighton 

ilway. The total output is very large, as will be 
seen from the curve shown in the annexed figure, 
which gives an interesting comparison between the 
output of the present station and of the old 
Grosvenor station. 

At the present time the plant is arranged so that 
the station is divided practically into two parts, 
dealing respectively with the lighting, and power 
and traction, services. The lighting machines 
consist of Ferranti and British Thomson-Houston 
10,000-volt units driven by the Hick Hargreaves 
engines already mentioned, and hy some Willans 
engines and various others built or altered by the 
company themselves. The power and traction 
machines, in addition to the vm consist of four 
2500-kw. three-phase sets driven by Ferranti engines. 
The single-phase service for the railway is taken 
from between two of the phases of the three-phase 
machines. The two sides of the station are coupled 
by a 2000-horse-power British Westinghouse motor 
generator, whichconsists ofa three-phase 2000-horse- 
power 25-cycle motor coupled to a single-phase 
10,000-volt 85-cycle generator. This set is used to 
take the whole of the lighting at time of light 
load, so that the whole alternating-current supply 
may be given by a single turbine, and is also used 
during the lighting peak, as it runs quite satisfac- 
torily in liel with the other lighting sets. The 
field of the generator side of the motor-generator 
set is controlled by a Tirrill regulator, and it is 
found that, when the set is running in parallel with 
the lighting sets, this single regulator is sufficient to 
hold the whole of the lighting voltage constant, all 
irregularities —_ apparently taken up by the 
motor-generator. The arrangement forms a striking 
example of the manner in which a bulk supply 
could be given between alternating-current systems 
of different pressure and frequency. 





There are many other interesting features of the 
station with which our space will not allow us to 
dea] in detail. We may, however, refer to the 
fact that all the auxiliaries are driven indepen- 
dently of the main alternating-current system, 
either from the direct-current supply or from a 
separate and special direct-current generator de- 
voted to the purpose. The advantage of this 
arrangement over the common one, in which the 
auxiliaries are driven from the main supply, is 
that in the event of the breakdown, or partial 
breakdown, of the main supply the running of 
the auxiliaries is not affected, as it may be 
with the alternative method. The elimination 
of the possibility of the crippling, or partia 
crippling, of the auxiliaries just at the moment 
when their efficiency is of most importance, is a 
sound and interesting feature of the station. In 
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conclusion, we may refer to the fact that in the 
modern high-tension traction and power switch-gear 
all bus-bars and bus-bar connections are made from 
lead-covered cable in place of the more usual bare 
copper. The lead covering of these bars and con- 
nections is earthed and the series transformers are 
carried outside the covering, so that there is little 
possibility of breakdown between the high and low- 
tension windings. As is well known, such trans- 
formers form one of the weak points in ordinary 
high - tension switch - gear, and their breakdown 
has led to several serious shut-downs. The 
arrangement adopted at Deptford should render 
such shut-downs almost impossible. A further 
advantage of the earth-sheathed bus-bars and 
connections is that no high-tension live metal 
requires cleaning, and that there is no possibility 
of rats or other animals causing short circuits. The 
isolating switches are oil-immersed, and have an 
inter-connecting locking arrangement, with their 
corresponding oil-switches, so that it is not possible 
for the wrong isolating switch to be opened. 





STONE-DUST AND COAL-DUST 
EXPLOSIONS. 

Ir was in February, 1908, that the committee 
appointed and financed by the Mining Association 
of Great Britain started the important experiments 
on coal-dust explosions in mines, which were 
carried out at Altofts Colliery, Normanton, under 
the superintendence of Mr. W. E. Garforth. The 
results of this experimental work were reported by 
us at length* on the ap ce of the ‘‘ record” 
dealing with them. In 1910 the Mining Association 
approached the Roya] Commission on Mines with a 
view to ascertaining whether the Government 
would be prepared to continue the experiments at 





* See ENGINEERING, vol. xe., page 801. 





the public cost, and offering the loan of the Altofts 
plant for such purpose. e Government, after 
consideration, undertook to continue the work, and 
an executive committee was appointed by the Home 
Office to deal with the matter. The members of 
the Royal Commission on Mines, together with the 
Coal-Dust Committee of the Mining Association, 
were constituted a consultative committee to act 
with the executive committee. 

The first report of the executive committee has 
just been published.* It is of a preliminary nature, 
and as far as actual explosion experiments are con- 
cerned, only records the setting up of the plant and 
the arrangements which have heen made for future 


1} work. As the Altofts site was no longer available, 


the gallery and other apparatus which was used 
there has been removed to, and re-erected on, a 
new site near Eskmeals, in Cumberland. New 
apparatus has alse been purchased. It is not 
necessary in this notice of the report to deal with 
the installation in detail—this may be left until 
the publication of some experimental results—but 
we wish to refer to an important paper dealing 
with the effect of stone-dust on the lungs, which 
forms an appendix to the report. 

It appeared to the committee that although it 
was fairly well established that the dilution of coal- 
dust with some form~*of inert stone-dust reduced 
the likelihood of explosion, it would be well to 
ascertain that such stone-dust,did not introduce a 
new danger in its ibly deleterious effect on the 
lungs of those who breathed an atmosphere in 
which it was present. They accordingly requested 
Professor J. M. Beattie, Professor of Pathology 
in the University of Sheffield, to investigate the 
matter, and the results of his experiments are con- 
tained in the appendix to which we have referred. 
Professor Beattie’s work in connection with the 
matter formed a continuation of an investigation 
he had previously started on grinders’ phthisis, a 
disease which owes its origin to the irritant dust 
from the grinding - wheels used in the cutlery 
industry. 

The investigation took the form of experiments 
on guinea-pigs, the animals being exposed for 
various periods in boxes containing a very thick 
dust atmosphere, and also in tents in which the 
boxes were placed and which contained only such 
dust as‘leaked through the crevices of the boxes. 
The atmosphere in the tents approximated much 
more nearly to the actual condition of affairs in a 
mine than did that in the boxes. Experiments 
were carried out with coal-dust, stone-dust, and a 
mixture of the two. It should be said that pre- 
vious to these experiments it had been established 
that the fibrosis, which is characteristic of the lungs 
of men who have been exposed to the irritant dust 
from grinding-wheels, could be produced in the 
lungs of guinea-pigs by exposure to an atmosphere 
containing such dust, in the special boxes or tents. 
The stone-dust which was used was a powdered 
shale from an argillaceous grey bind, and was 
identical with the dust used in the Altofts experi- 
ments. 

The result of Professor Beattie’s experiments 
failed to establish that the shale-dust had greater 
effect in promoting fibrosis than had the coal-dust 
with which it is proposed that it should be mixed, 
the shale-dust, if anything, having less effect than 
the coal-dust. This conclusion is important, and 
suggests that the use of stone-dust as a preventive 
of explosions is not likely to introduce any new 
and unexpected dangers to the health of miners. 
It should be understood that both shale and coal- 
dust induce some fibrosis of the lungs in those who 
breathe atmospheres in which either is present ; but 
this fibrosis does not appear to affect the general 
health. The stone-dust from grinding - wheels, 
which is rich in silica, has much greater effect 
in promoting fibrosis, and although this fibrosis 
is not in itself a disease, it so encroaches on 
the air-containing parts of the lungs that con- 
siderable areas may lose their aerating capacity 
altogether. The presence of fibrosis, to a serious 
extent, also renders the lungs more susceptible to 
tuberculosis. Professor Beattie’s work would 
appear to have established that stone-dust may, 
with safety, be employed to lessen the probability 
of coal-dust explosions, but that such dust as is 
used must be chosen with some care, and although 
powdered shale is not more deleterious to health 





* First report to the Right Honourable the Secretary 
of State for the Home Department of the Explosions in 
Mines Committee. oe. 6307.) _Wyman and Sons, 
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than coal-dust itself, a stone-dust rich in silica 
is seriously so. For the moment, however, it is 
not clear whether the ill-effects of certain dusts 
are really due to the high percentage of silica they 
contain, or to the size and shape of the particles. 








WAR OFFICE AEROPLANE 
COMPETITION. 

THe competition organised by the War Office for 
military aeroplanes, which starts this week, is a 
landmark in the of aviation. As we pub- 
lished in full the conditions of the competition in our 
issue of December 22, 1911, page 840, we need not 
recapitulate them here. Briefly, it may be said, that 
11,0001. is offered in prizes for the best aeroplanes 
to fulfil certain conditions making them suitable 
for military work. Of this a first prize of 40001., 
and a second of 2000/., are open to the world, while 
in addition there are six prizes—namely, one first 
prize of 1500l., two second prizes of 10001. each, 
and three third prizes of 5001. each—open to British 
subjects for aeroplanes manufactured wholly in the 
United Kingdom, except the engines. Thus 6000I. 
is in prizes open to the world, while 50001. is for 
prizes confined to British-made aeroplanes. It 
seems a pity that there should be no encourage- 
ment given in the prizes for British engines, but 
possibly this is a matter which will be considered 
later. Tn any case makers will look for their 
reward not only in the prizes but still more in 
contracts for machines, and in allotting these the 
question of suitable engines may be considered. 

Thirty-two entries have been received. These 
form a very representative collection of aero- 
planes of all sorts, comprising both biplanes and 
monoplanes of all kinds and of every variety of 
arrangement. Two points are of great interest in 
studying the particulars of the machines entered. 
The first is the very great: variety of types pro 
for accomplishing the same object ; the second the 
great size of some of the machines entered. With 
regard to the first point, it is interesting to note 
that both monoplanes and biplanes are well repre- 
sented, while the latter in some cases have an 
elevating plane in front with the propeller behind, 
while in others there is a tractor propeller, and the 
elevating plane is in the tail. In addition to this, the 
general proportions vary enormously. Thus the 
Borel monoplane has only some 165 sq. ft. of wing 
surface, while, on the other hand, the Farman 
biplane has 700 sq. ft. Further, the engine of the 
former is of 80 brake horse-power, while that of 
the latter is only 70 brake horse-power. Thus the 
surface per brake horse-power in the former is about 
2.1 sq. ft. ; in the latter, 10. If these proportions 
were adopted for the production of different results 
there would be nothing remarkable ; but the fact 
that they are adopted for the same purpose shows 
that very divergent opinions are still held on the 
subject, and gives an indication of how much there 
is still to learn. The other point of great interest 
is the great span of wing adopted by many of the 
competitors. Thus the wing spread of the Mars 
monoplane is 53 ft., and the length of the machine 
45 ft. The Lohner re apna has an equal span, 
though it is comparatively short, and several other 
machines are what would have been considered very 
large some time ago. The engine power has naturally 
advanced to a certain extent, powers of 100 to 120 
brake horse-power being not uncommon, but the 
power does not appear to have advanced so much as 
the wing spread. Several of the machines appear 
to be expected to carry considerable useful loads, 
this being stated to be 700 1b. in more than one 
case, 

The increasing size of many of the aeroplanes 
is of very great interest, for in the earlier days 
it was freely stated by a certain school that, 
owing to the “law of the squares and cubes,” a 
great increase was impossible, as the weight would 
increase faster than the supporting power. We 
expressed our doubt as to the truth of this in our 
issue of September 16, 1910. It is also interest- 
ing to note that Mr. Cody was criticised very 
severely some time ago for building a e ma- 
chine, but apparently several firms think now that 
his was not of excessive size. That the engine 
ri does not increase wa ~. size of the aero- 
plane appears to suggest that the large machine 
is still waiting for a See engine to really do itself 
justice. Possibly twin engines might be a solution 
of this problem, but they do not appear to be 
favoured by constructors. The preliminary trials 
are expected actually to begin to-day, weather per- 








mitting, and the flying competitions on August 6, 


and we hope to have something to say as to the 
performance of these various types in our next issue. 





THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

THE summer meeting of the Institution of Mecha- 
nical Engineers was opened in Belfast on Tuesday 
morning last, the 30th ult., members assembling in 
the central hall of the Municipal Technical Insti- 
tute. Proceedi were opened shortly after 
10 a.m., the Lord Mayor of Belfast, Councillor 
R. J. M’Mordie, M.P., andthe members of the 
reception committee being present to extend a 
welcome to the Institution on behalf of the 
city. The Lord Mayor said that in Belfast they 
were always glad to welcome technical bodies. 
Though they welcomed institutions interested 
more especially in textile and engineering mat- 
ters, they at the same time were pleased to 
entertain the so-called learned societies. On that 
occasion the welcome was all the more hearty 
because in Belfast and the neighbourhood they 
were all more or less in touch with mechanical 
and engineering matters. The skill possessed in 
such subjects by the people was considerable. He 
knew of many instances in which farmers and their 
sons, in the district, were capable of doing all that 
was nec in the erection of buildings, &c., 
and commonly did such work themselves in their 
spare time. As they had to import their raw 
material, the industries of Belfast which excelled 
were, perhaps, those in which the proportion of cost 
of skilled labour to raw material was high. The 
only thing they had to regret with regard to the 
present meeting was that the numbers were not 
twice as large, but he hoped that members would 
come to such conclusions at the end of the week 
that they would be able to tell those who stayed 
away that they bad made a mistake in not coming. 

The President, Mr. E. B. Ellington, replied, on 
behalf of the Institution, to the remarks of the 
Lord Mayor. It was quite true, he said, that in 
Belfast there was a great deal in the way of 
mechanical matters to interest them. The Institu- 
tion’s summer meetings were always held where 
there was something to be learnt and things to be 
seen which could not be studied so well at home. 
The Institution was cosmopolitan; in fact, all 
engineering was. Inrecent years summer meetings 
had been held in England, Scotland, Wales, Bel- 
gium, and Switzerland, and one had been held 
conjointly with the American Society of Mechanical 
Engineers. Their sympathies were therefore 
broad. He acknowledged on the part of the 
members present the kindly welcome extended 
to them as a body. 

The Lord Mayor then vacated the chair, which 
was taken by the President, who first made a 
reference, members standing the while, to the 
regretted death of Mr. Henry Lea. The Presi- 
dent recalled to the members the particulars of 
Mr. Lea’s connection with the Institution, which 
were given in detail in the issue of ENGINEERING 
of the 26th ult., and said that it would no doubt 
meet with the approval of the meeting that a letter 
of condolence should be forwarded by the Secretary 
to the surviving relatives. It was then announced 
by the President that 183 new names had been 
added to the roll as members, associate members, 
and graduates, and that 23 transferences had been 
made. A welcome change was made in this con- 
nection from the ordinary routine, it being decided 
for that occasion, owing to the length of the list, to 
place it on the notice board instead of reading it. 


Ro.uine-Stock ON THE PrixctpaL IrntsH Narrow- 
GavucEe Rattways. 


The first paper to be taken was one entitled 
**Rolling-Stock on the Principal Irish Narrow- 
Gauge Railways.” This was contributed by Mr. 
R. M. Livesey, Locomotive Superintendent of the 
County Donegal Railways Joint Committee, Stra- 
norlar. Of this paper, which we print in full else- 
where in this issue, only the first part, par yom 
of a summary of narrow-gauge practice, was 
by the author. 

After a vote of thanks had been to the 
author, the discussion was opened by Mr. J. E. 
Darbishire, who said that he was interested in loco- 
motive building when narrow-gauge lines were first 
contemplated. When they were first talked about 
there was a great deal of discussion as to the 
principles which should be adopted with regard to 





rolling-stock. Those adopted for the Ballymena and 
Larne line proved satisfactory, and that design was 
followed out on other lines. Early lines suffered, 
however, from the fact that they were laid with 
very light rails. They had since been strengthened 
up. e Western nega engines, which had 
radial axles and four-coupled wheels and wide fire- 
boxes, with frames outside the wheels, did good 
work. The Clogher Valley engines were almost 
mage engines ; the line they traversed ran along 
the high road. Subsequent to the experience he 
had had in connection with the Irish lines, he had 
seen a good deal of narrow-gauge work in South 
America, particularly in Brazil. There, he con- 
sidered, the undertaking had been spoiled by build- 
ing the lines, inclusive of rolling-stock, at a rate 
of about 40001. per mile. Things had been cut too 
fine as a result ; 40-lb. rails were used, and chéap 
construction had made them unsatisfactory. At 
the beginning of the paper the author said the only 
saving in the construction of narrow-gauge lines 
was found in the smaller quantity of land needed. 
That might be true to some extent, but it was not 
altogether so. Some broad-gauge lines in Ireland 
had been converted to narrow-gauge for convenience 
in working, so that that question would not arise 
in such cases as those. He thought the difference 
between the broad and narrow gauge was probably 
more marked in Ireland, where the broad gauge was 
5 ft. 3 in., than it would be in England, where the 
standard gauge was 4 ft. 84 in. 

The next speaker was Mr. J. A. F. Aspinall, 
who referred to the author’s statement that no 
line should be built as a narrow-gauge system if 
the cost would exceed 50001. per mile. The 
author himself had mentioned that one line 
had cost as much as 11,5001. per mile, and 
he doubted if any Irish narrow - gauge lines 
would be found to have cost less than 60001. per 
mile. In England they certainly would not cost 
less than 80001. per mile, this being due mainly to 
the fact that the requirements to be complied with 
for narrow-gauge lines were exceedingly onerous. 
If people wanted to see a country where the 
narrow - gauge system was well developed, they 
must go to Belgium,* where a large network of 
lines had been laid out to serve as feeders to the 
main lines, and were constructed without fences, 
bridges, or signalling. The average cost of such 
lines had been about 3500]. per mile. A return 
issued by the Belgian Government showed what 
these lines had cost, the amounts being subdivided so 
as to indicate the cost of many details. Operating 
charges were also given in similar detail. Too many 
difficulties were placed in the way of narrow-gauge 
railway development at home by the Board of 
Trade. He regarded the new Light Railways Bill 
as a timid and halting measure, which did not really 
go to the root of the matter, and did not carry out 
even the recommendations of the Board’s own Chief 
Inspecting Officer, Colonel Yorke. It was a pity 
that such a country as England could not have 
the benefit of slow-running, but cheap, railways 
to feed the main lines at comparatively low 
cost. Very good results had n obtained 
with the Irish narrow-gauge systems. The greatest 
development of such lines was to be found 
in South Africa, where on a 3-ft. 6-in. gauge 
line they had stock wide enough to allow of the 
use of sleeping and dining cars, and where they 
carried very heavy loads. An enormous amount of 
work could be done with a narrow gauge, but 
where a broad gauge was in existence a narrow 
gauge should only be adopted in conjunction with 
it after great deliberation. The Lrish system ex- 
tended about as far as it was safe to go. 

Mr. B. Malcolm followed, stating that the Bally- 
mena and Larne rolling-stock was of a somewhat 
peculiar Se The engines were designed for 40 lb. 
rails, and the limiting axle-load worked to was 8 tons. 
The engines had small tanks of 570 gallons capa- 
city, compared with 1000 and 1500 gallons in the 
case of others. The gradients on the line were 
severe, as, for instance, 1 in 37 and lin 33. The 
engineers had always regarded gross weight as 
a very important feature when designing engines ; 
nevertheless, it would be seen that these engines took 
loads of 100 tons up these severe grades, on which 
they had in several places very sharp curves of 
about 5 chains radius. With regard to circular 
fire-boxes he had hoped that something would have 
been heard from Mr. Aspinall on this matter. The 
difficulty on narrow-gauge engines was really that 
of getting a big enough box unless it was put above 

* See ENGINEERING, vol. xciii., page 843, 
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the wheels. A long box was also necessary with 
that type. Those features could seldom be arranged 
for on narrow-gauge stock. The two-cylinder com- 
pound, in use on the Ballymena and Larne line, as 
described, was now their standard. It gave very 
good results. He might draw attention to the fact 
that there had never been any standardisation of 
the height of buffers. They differed on different 
lines by about 8in. If there were amalgamation 
of the different systems, there could not be any 
transference of stock till that was provided for. 
A kind of two-storied buffer and coupling was used 
in some cases. 

Mr. G. V. Hutchinson remarked that anyone 
conversant with questions of design would appre- 
ciate the fact that the difficulties were greater in 
the case of narrow-gauge engines than in those for 
the 5-fs. 3-in. gauge. In. narrow-gauge stock the 
main object was, he thought, to get the frames 
outside the wheel, and the fire-box above the 
wheels, A box 4 ft. wide was then secured. 
The author spoke of the scouring action on 
the fire-box plates due to the strong draught 
necessary to burn the required amount of fuel. 
He thought this wastage was helped to a large 
extent by the narrowness of the water spaces. 
Good water spaces were essential. The author had 
mentioned that engines shown in the paper as 
Class 5 of the County Donegal Railways had never 
been good steamers. He would be glad if the 
author would give further particulars as to the 
blast-pipe, so that this might be explained. The 
chimney seemed to the speaker to be of larger 
diameter than in the other engines. If this were 
so, and the ae had been retained at its 
usual height, the blast would not fill the chimney 

roperly. Had lowering the blast-pipe been tried ? 

e noticed that the author spoke of forced lubrica- 
tion for axle-boxes and bogie centres. He had 
found bogie centres work satisfactorily when they 
only received a coating of tallow when in the shops. 
On the Great Southern and Western Railway all the 
lubrication of the boxes was done from the bottom, 
and hot boxes were almost unknown. The bearing 
area was reduced, and though the pressure was 
increased, the oil had a better chance of getting up 
to the bearing, and friction was reduced. 

The last speaker on this paper was Mr. J. D. 
Twinberrow, who said the Irish narrow-gauge 
systems were noteworthy for the complete absence 
of any system of standardisation. The only point 
in which there was any resemblance was in gauge, 
and even in that they differed. The author stated 
that relatively greater superelevation was used on 
narrow-gauge lines than on the standard gauge. 
Superelevation would be expected to be in propor- 
tion to the gauge for the same speed. The engines 
described were tank engines. Where, however, the 
loads were great and the hauls long, the supplies of 
fuel and water needed were too great to be accommo- 
dated in tanks, and tenders had to be employed, as 
was done abroad. He thought the bearings of the 
driving-wheels should be inside ; but for the truck 
they should be outside, in order to obtain the wider 
spring base, to improve the engine’s stability. 
Remarks on the strains in fire-box plates led him to 
draw attention to the fact that there were frequently 
secondary stresses introduced in fire-boxes by 
thoughtless design, which meant continual expense 
in upkeep. If these stresses were considered as 
they should be in the drawing-office, continual ex- 

nditure in repairs would ve avoided. An engine 
yurning 4 ton of coal per hour required 6 tons of 
air for combustion. Restriction of the air-supply 
was, therefore, a great mistake, and he thought 
more attention should be given to avoid this. 
He was surprised that British makers had not tried 
the helicoidal blast-pipe now used on the Conti- 
nent, and had not experimented to any extent with 
smoke-box diaphragms, &c. The two-wheeled bogie 
was recommended by the author. He thought 
it fairly well acknowledged, however, that unless 
the two-wheeled truck was combined with another 
psic of wheels—as in the Zara truck, for instance 
—severe stresses arose, and there was danger of 
the track spreading. 

In replying tothe discussion, Mr. Livesey said he 
also had an for something on the circular fire- 
box from Mr Aspinall. He had tried the box in 
the South of Spain some year or two before it had 
been employed on the Lancashire and Yorkshire 
Railway. He gathered, however, that on the latter 
line it had bseu found difficult to get a box of 
sufficient size by this means. On narrow-gauge 


lines the wheels were small, and that was favour- 





able to the use of that type. He might say that he 
had had engines of this class in at 3 p.m on Satur- 
day, their tubes drawn, the boiler cleaned, and the 
engine ready for work again at 6 a.m. on Monday. 
In the South of Spain the water was bad ; even 
sea- water had to be used. All sorts of boxes had 
been tried ; an ordinary copper box lasted about 
six months, an iron box twelve months, and steel 
boxes about sixteen months. The circular boxes 
had then been introduced and gave no trouble. 
The superheater engine described in the paper was 
most satisfactory. He would not venture to tell 
the meeting the saving realised in coal, but he 
would state that a saving of at least 30 per cent. 
was found in water consumption. 


Toe New Gravinc Dock, Bevrast. 

The second paper for the consideration of the meet- 
ing was one by Mr. W. Redfern Kelly, engineer-in- 
chief to the Belfast Harbour Commissioners. The 
first part of Mc. Kelly’s paper on ‘‘The New Graving 
Dock, Belfast,” is reprinted in part on page 154 
et seq., in this issue of Enctneerine. It was sum- 
marised by the author, who, in giving his résumé, 
mentioned in addition many of the reasons which 
had had a controlling influence in the selection 
of various parts of the plant. The President, in 
proposing the vote of thanks, said the paper formed 
an apt illustration of the advantages of holding a 
tmheeting in Belfast, which was famous for doing 
things on a big scale. On the following day 
members would have the privilege of seeing the 
works to which the paper referred. 

The first speaker on this paper was Mr. C. J. 
Hobbs, who, in addition to offering thanks to the 
author for the information the paper contained, 
wished to congratulate him on the names of the 
contractors and sub-contractors mentioned therein. 
He would also congratulate the author on having 
obtained his machinery at a very low figure. He 
knew it was low, because he had tendered at a low 
price, but had failed to get the order. He was 
pleased that the author had adopted hydraulic 
power. At the Hull Joint Dock this type of power 
was also going to be used, and it was noteworthy 
that in these two large undertakings this form of 

wer should still be thought most suitable. He 

ad noticed the previous day that steam was still 
employed in certain works at Belfast for the hand- 
ling of coal. He hoped the authorities, who 
seemed to be contemplating a change, would adopt 
hydraulic power for such purposes. Without 
raising the whole question of hydraulic versus 
electric power, he thought such a use was ex- 
tremely well suited to that form of power. He 
did not quite follow one of the drawings of the 
ae. ut it appeared to him that the pump 
y was cast in one with the engine frame-post ; 
he thought that putting too many eggs in one 
basket. If the pump failed, the whole front frame 
would have to go away to be replaced. 

Mr. T. F. Shillington said he wished to acknow- 
ledge Mr. Kelly’s recognition of the intentions of 
the Harbour Commissioners to make every pro- 
vision for the shipbuilding industry of Belfast. 
Notwithstanding the best intentions, it would be 
surprising if in a work on so large a scale something 
did not now appear as capable of improvement. The 
engineering difficulties had been enormous. The 
foundations were very difficult, as they had to be 
laid on running sand, which gave immense trouble, 
breaking out at every corner. All that trouble had 
been surmounted, and the dock formed quite a 
monument to engineering skill. The only change 
they could contemplate in connection with it in the 
future was a possible lengthening. Shipbuilders 
were not going to stop at the lengths they had 
now reached for vessels, and then the same diffi- 
culties would have to be tackled again as arose 
when the dock was being made. 

Mr. W. H. Patcheli followed. He pointed out 
that if condensing engines had been used it would 
have been possible to cut down the boiler-power 
installed. e wished to know whether the pumps 
were regulated by hand or otherwise. He had 
three sets of 741 horse-power working at a mean 
lift which gave 50 per cent. efficiency. If pumping 
were continued with the full lift for the 100 
minutes it seemed the efhiciency would be about 
94 per cent. That point was not quite clear. He 
was rather surprised that the dock was not divided. 
Another alongside of it was divided, and it seemed 
to him that the additional doors made a long dock 
much more useful, as it was often unnecessary to 
utilise its whole length for one vessel. He noticed 


| that the capstans gave a haul of 30 tons at 30 ft. 
| per minute. That worked out to only about 
| 60 horse-power, which he considered very small. In 
such places as America, where the staff was rough, 
he supposed it was natural to be satisfied with com- 
paratively low commercial efficiency. In Belfast, how- 
ever, where skilled men were available, he thought 
economical devices might be considered to a greater 
extent than they appeared to have been in that 
case. Referring to the adoption of the Engineering 
| Standards Committee flanges, he said the thick 
| flange, having the joint wholly inside the bolt 
circle, had been condemned in a Blue-Book; he 
|did not see why such a joint, properly designed 
'and made, should be held up te execration. 

Mr. W. Dixon said the author stated that the 
dock he described was the largest in existence. 
He came from a city where a larger was in con- 
|templation. Though the paper was extremely 
| valuable, it should be remembered that the dock 
| was started seven years ago. What they had seen 
in Switzerland last year showed that another phase 
had now been entered upon. He had no intention 
then of discussing the relative merits of electricity 
and hydraulic power, but wished to refer to the 
Diesel engine, which put a new complexion on 
many subjects. The author had enlarged upon the 
fact that the enterprise of the Commissioners had 
entailed an expenditure of about 350,000/. Of this 
total the speaker found that machinery only 
accounted for some 10 per cent. of the whole. The 
figure was in the neighbourhood, as far as he could 
gather, of 30,0001. In view of this he thought it 
evident that the machinery end of such an under- 
taking should not be pinched. It was proportionately 
small, and therefore a rather largeallowance might be 
made without being severely felt. Working costs, of 
course, also came into the question. When it was 
considered that steam had to be kept up more or less 
constantly, he thought this form of power should 
be avoided, if possible, in new dock schemes. 
Reference was made to the small size of the various 
items going to make up the subsidiary plant, as, 
for instance, machines of 150 or 60 horse-power. 
It was rather surprising, in his opinion, that, with 
an electricity supply available, the Commissioners 
should have involved themselves in primary plant 
much of which was in use only from 50 to 100 
hours per annum. 

At the close of the discussion the President 
explained that the author had had to leave to 
attend another meeting, and so would contribute 
his reply in writing. 

THe EvotutTion oF THe FLAx-SPISNING 
SPINDLE. 


The last paper to be taken on Tuesday morning 
was one by Mr. John Horner, entitled ‘* The 
Evolution of the Flax-Spinning Spindle.” After 
this had been read in abstract by the author, and a 
hearty vote of thanks had been passed to him for 
it, the President remarked that though the subject 
might not be one with which many members of the 
Institution were familiar, the paper had afforded 
another opportunity of pointing out what a really 
remarkable man Leonardo da Vinci was. He had 
an immense fund of knowledge on matters of art 
and science. The detail sketch reproduced in the 
paper was marked by extreme accuracy of thought 
and design of a truly marvellous nature. It was 
said that engineers must be imbued with imagina- 
tion. This was certainly possessed in a marked 
degree by Leonardo da Vinci. 

The discussion of this paper was not very lengthy. 
Mr. J. Erskine said the author had distinguished 
| himself in connection with the spinning-wheel, and 
| he had ably described what had gone before towards 
| bringing flax-spinning up to the standard at which 
| it stood to-day. There was much still to be done. 
| They had endeavoured to produce the best, but 
| they had a good deal to contend with in the way of 
|material. It was difficult to satisfy the merchants. 
| He had seen linen taken and put up against the 
| window and every little thickened thread pointed 
‘out. He had sometimes left offices wondering 
whether it was possible with their present material 
to meet such criticism. The difficulty partly lay in 
the fact that the men who wove had no idea how 
the thread was produced. To attain the perfec- 
tion demanded and the quality insisted upon by 
the merchants they had to goa great deal further 
than the author’s paper suggested. Hackling re- 
quired a great deal more care and thought expended 
upon it, though much had been done towards 
perfecting that. They had an excellent class of 
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workers, who were interested in producing good 
material. 

Mr. H. Taylor said the paper was interesting as 
raising the importance of the development of small 
articles. Men to-day would have been in a very 
awkward state without the great invention of the 
spinning spindle. It had played an enormous part 
in our civilisation. The importance of small articles 
in the textile industries was very large. 

Dr. H. 8. Hele Shaw wished to offer a word in 
defence of Arkwright. It was very well known 
that inventors, as a rule, were quite incapable of 
describing their own inventions intelligibly. He 
preferred to think that Arkwright had done his 
best in this respect in his specification. He had 
no one to describe it for him. Arkwright was 
generally acknowledged to have been a particularly 
honest man, and it was more reasonable to suppose 
that a man whose moral standards were high had 
made the genuine attempt demanded of him in 
connection with the granting of the patent, and 
that he had failed, than that he should have 
deliberately attempted to conceal his ideas. 

Mr. Horner, in reply, said the paper did not 
lend itself to discussion, but he would refer to Dr. 
Hele Shaw’s remarks on Arkwright. He was not 
sure that concealment of the kind involved dis- 
honesty. It was perfectly true that very few 
people could understand the specification as Ark- 
wright constructed it. Prior to that specification 
he had drawn up others which were perfectly clear. 
In those days it was extremely difficult to trace 
piracy. Frames were set up in cottages and 
worked by hand, and he thought that probably 
Arkwright was justified in doing what he appeared 
to have done. 

The President called upon Mr. Aspinall to add a 
word or two on this phase of the discussion. Mr. 
Aspinall referred to the fact that prior to Ark- 
wright’s work the first hank of cotton had been 
produced by a certain John Wyatt, a fact to which 
he had referred at the Summer Meeting of the 
Institution in Birmingham. John Wyatt had been 
a mechanic working for Watt, and, joining another 
man named Paul, he had finally sold to Ark- 
wright the ideas from which the invention was 
developed. 

Mr. Horner, in further reply to this, stated that 
Wyatt and Paul had two specifications. The first 
was fantastical and unworkable, and the second 
covered retaining only, not driving as well. Ark- 
wright had retaining rollers, and employed roving 
and drawing at the same time, attenuating the roving 
and winding on the bobbin. Arkwright was cer- 
tainly the first man to make a success of cotton- 
spinning ; Wyatt and Paul made no success of it. 

The meeting then adjourned until Wednesday 
morning. 

Luncheon was given to the members, on Tuesday, 
at the works of Messrs. Harland and Wolff, after 
which these works were inspected by the party. 
These works we described fully in recent numbers 
of EnGivgertnc.* Two turn-outs of the Belfast 
Corporation Fire Brigade were witnessed in the 
afternoon by the members. The brigade, which 
was very smart in its performance, was under the 
direction of the superintendent, Mr. George Smith. 
The Institution dinner was held in the UJster Hall 
in the evening. 


PRockEDINGs OF WEDNESDAY, JuLy 31. 


The proceedings of Wednesday, July 31, com- 
menced with the assembly of members in the 
Municipal Technical Institution at 10 a.m., for the 
reading and discussion of papers, the President, 
Mr. E. B. Ellington, being in the chair. The 
papers taken in the morning, and the discussion 
thereon, will be printed in next week’s issue 
of Encrnerrine. The first paper to be taken 
was one by Mr. Daniel Adamson, entitled ‘* Wire 
Ropes for Lifting Appliances, and Some Con- 
ditions that Affect their Durability.” This paper 
dealt with the conditions affecting the manufac- 
ture and use of steel-wire ropes, the author divid- 
ing these under two headings, (a) the quality 
of the material and size of wire, and (b) the 
diameter of the pulleys and arrangements of 
ropes. The paper discussed the effect of size of 
Wire on ropes of equal size, pointing out how 
greater flexibility was secured with small wires, but 
that the finer wires were more quickly worn through. 
Mr. Adamson further discussed the effect of size 
of pulleys and drums, taking a number of typical 





* See ENGINEERING, pages 3 and 38 ante. 





leads and comparing their relative values. The effect 
of reverse bends was also considered. The discus- 
sion on this paper was joined in by several mem- 
bers, after which a paper by Mr. C. Wicksteed was 
taken. This paper was entitled ‘‘ Reciprocating 
Straight-Blade Sawing Machines.” It dealt with 
the development of the saw down to _hack- 
sawing machines of the latest type. The dis- 
cussion ws contributed to by various gentlemen, 
including Mr. J. Hill, who put forward the case for 
the circular as opposed to the hack saw for cold- 
metal work. The last paper of the meeting was 
one entitled ‘‘ The Commercial Utilisation of Peat 


for Power Purposes.” This was by Mr. H. V.|/Y 


Pegg, and dealt with the working of a plant described 
recently in ENGINEERING as being installed at Porta- 
down. After the discussion on this paper a series 
of votes of thanks were passed to all the authorities, 
bodies, gentlemen’and others who had contributed 
to the entertainment of members during the visit, 
by assisting in the provision of various facilities, 
opening their works, or otherwise enabling members 
to enjoy their stay in Belfast. At the close of the 
meeting members adjourned to lunch in the Ulster 
Hall, during which the great organ was played. 

After luncheon a visit was paid to the Belfast 
Harbour Works. A special steamboat was provided 
by the Harbour Commissioners for the party, which 
was entertained to tea on board by Mr. R. Thomp- 
son, Chairman of the Commissioners. In the evening 
a reception was held in the City Hall by the Right 
Hon. the Lord Mayor, Councillor R. J. M’Mordie, 
M.P., and the Lady Mayoress. 


PrRoceepIncs oF THURSDAY AND Fripay, 
Aveust 1 ann 2. 


On Thursday, August 1, members visited the 
engine works and shipyards of Messrs. Workman, 
Clark and Co. in the morning. A fully-illustrated 
description of these works was given in the issue of 
ENGINEERING for July 19. Other works visited in 
Belfast and neighbourhood included several of the 
textile mills. In the afternoon of Thursday a 
—- party was given at Seacourt, Bangor, by the 

ind invitation of Mr.and Mrs.S. C. Davidson, while 
in the evening, at the invitation of the Provincial 
Cinematograph Theatres, members attended a 
cinematograph exhibition of films relating to 
matters of engineering interest. To-day, Friday, 
as is usually the case at the summer meeting, will 
be devoted to whole-day excursions. Two alterna- 
tives have been planned. One party will travel 
by special train, provided by the Midland Railway, 
to Portrush, and will visit aw Castle and the 
Giant’s Causeway, while another will travel by 
special train, provided by the Belfast and seme 
Down Railway, to Newcastle, and drive throug 
Tullymore Park. These two excursions bring 
to a close another successful summer meeting to 
be added to the long list standing to the credit of 
the Institution, and especially of those responsible 
for the arrangements. 





THE TELEPHONE TRANSFER. 

On Thursday, July 25, Mr. J. F. C. Snell continued 
his evidence before the Railway and Canal Commission 
Court in regard to the claim brought by the National 
Telephone Company against the Postmaster-General. 
He gave the life of iron poles as 20 years—the Post 
Office records showed 13 years—but the proportion of 
iron poles was so small that he had given them the 
same life as the wood poles. Bare wire had an effective 
life of 9 years, aerial cables 12 years, exchange equip- 
ments, according to the Post Office officials, 12 years, 
and subscribers apparatus 9.5 years. 

The total replacement cost of the plant on his valua- 
tion was 11,617,166/., and the depreciated allowance 
7,005,851/. This latter figure was confirmed by his 
general experience of tramway and other valuations 
where he found depreciated value was, as a rule, from 
60 per cent. to 63 per cent. of the cost of replacement. 
The cases he particularly referred to were the purchase 
of the London United Tramways by the County Council 
last year and the arbitration between the Westminster 
Electric Suppl ng ne and the County Council with 
reference to the Horscferry-road station some years 
ago. In the latter case, however, the undertaking was 
a going concern. 

Mtr. Snell then dealt briefly with scrap values. 
Summing up his evidence on this point, he said he had 
taken the prices of December 31, 1911, the date of 
transfer, as far as was possible. It made very little 
difference if he took the average of the two preceding 
years, though some prices, notably cables, would, in 
such case, be distinctly lower. Mr. Justice Lawrence 
pointed out that an average over the years 1910 and 





1911 would not give the price at which a contractor 


would tender if he were to take two years over the 
job, and finish December, 1911. The witness said he 
would look into this, and see what the price would 
be on that basis. 

Mr. Snell then proceeded to criticise the company’s 
method of depreciation, which he ssid was wholly 
fallacious. He produced a table in which he showed 
the unfairness of the sinking-fund method to the 
buyer of plant. Answerin r. Justice Lawrence, 
the witness said the company’s method was admittedly 
correct on a rental basis, and it did provide a means 
of investing money, so that at the end of the life the 
capital cost of the plant was replaced. The fallacy in 
the method was that the man who bought after ten 
ears did not accumulate a sufficient sum to replace 
the original cost of the plant. 

Mr. Fusion Lawrence said he did not see why he 
should. He accumulated a fund which replaced what 
he had spent. 

Mr. Snell said he had experience of the sinking-fund 
method in valuation by municipalities of their own 
plant, and thought it bad, because the money set aside 
was locked up and it was difficult to replace the short- 
lived plant. 

Summing up, the witness gave again the figures of 
replacement cost as for the Post Office valuation, 
11,617,166/., and as the company’s valuation, 
19,550,315/. ; and the depreciated figures, 7,005,851/., 
being what the Post Office were willing to allow, and 
17,112,946/. being the Company’s claim. This con- 
cluded Mr. Snell's evidence in chief, he having been in 
the box for six days. 

Sir Alfred Cripps, K.C., began his cross-examina- 
tion on Friday morning. In answer to his questions, 
Mr. Snell said he had given evidence for the London 
County Council in connection with their purchase of 
the London United Tramways in December, 1911. He 
had only once before that been concerned in a tramway 
valuation, when he was engineer to the Sunderland 
Corporation, about eighteen years ago. The West- 
minster Company’s case to which he had referred was a 
reinstatement case. He did not profess to be a tele- 
phone engineer, but his experience enabled him to 
price out a bill of quantities, and on specially tele- 
phonic points he had the advice of the Post-Office 
experts. As a general basis for his prices he had 
assumed a contractor tendering on or about Decem- 
ber 31, 1911, at the prices then current. Obviously 
the plant could not be in existence then, and he had 
allowed two years as a fair period in which to complete 
it. He disagreed with the evidence given by Sir John 
Gavey and Mr. Babington Smith for the Post Office 
before the Commission which sat in 1905, both in 
regard to the time which would be taken to build 
the system—then given as seven yeare—and as to 
allowing interest on cost of construction. But he 
thought they referred to different conditions. In- 
terest on construction cost was an employer’s charge 
and admittedly must be paid by some one, but was 
not part of the cost of constructing the plant. He 
did not disagree with Mr. Gill that on his basis twelve 
years was a fair time in which to build up the system 
—especially if work was begun twelve years ago, 
when telephonic communication was not so necessary 
as itnow is. He had made no calculation of the number 
of skilled men available, and he did not know if the 
period of two years involved night and Sunday work, 
which, he admitted, would greatly increase the labour 
costs; but contractors had told him that was the 

riod in which they were prepared to do the work. 

e had assumed that the contractor had a knowledge 
of the plans and specifications of the company’s system. 
These would take about two years to prepare. The 
contractor’s work would not include preparing these. 
As a business proposition he did not think a teie- 

hone system could be built up in two or three years, 
ut he had approached it from a different point of 
view. 
Sir Alfred Cripps then dealt with depreciation. 
Mr. Snell admitted that if a cable continues to per- 
form thé same service all the time it is in situ till o 
prudent engineer would remove it for safety sake, 
then its physical and its effective life would be the 
same. Overhead wires were blown down every winter, 
and for this allowance had to be made—it was not 
merely a —— of insurance comparable to the 
risk of a locomotive running over an embankment. 
Admittedly the fact, in a tramway valuation, that a 
horse tramway was to be replaced by an electric tram- 
way did not affect the value of the former; but here 
he did not think the valuation was to be made in the 
same way. Consequently, if the Post Office were goin 
to abolish all the overhead lines, he thought this di 
alter their value. He had been advised that the 
clause as to suitability made the valuation com- 
— different from one under Section 43 of the 

ramways Act. The company’s method of 4 sink- 
ing fund for depreciation would be applicable if the 
problem were merely substituting one owner for 
another during a continuous use of the plant ; but 
even then he did think it a practical method for the 





reasons —_ above. As an engineer, he would not be 


responsible for valuing plant in that way, though as a 
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purely financial operation it was correct. If main- 
tenance and efficiency were constant, he admitted the 
method was applicable—at any rate, to the seller ; 
but he thought the true test was the value between an 
ordinary buyer and an ordinary seller. 

Coming to details of his actual valuation and 
beginning with the conduits, Mr. Snell said that 
contracts for work actually carried out were the basis 
of his prices. Sir Alfred Cripps put it to him that 
in a great many cases, although his prices were 
taken from the schelule of a contract, it was a 
schedule which the contractor had to fill up, although 
no work of that particular kind was to be done 
under the contract. Mr. Snell admitted this might 
be so in some cases, but did not think that it made 
much difference to the valuation. Sir Alfred said 
it was not so much a matter of money, but it 
showed that the basis of the valuation was esti- 
mate, and not work actually carried out. This 
principle, he remarked, applied all through, and 
doubtless accounted for the enormous variation in 
prices found in the contracts for the same work, the 
suggestion being that where the contractor had merely 
to fill upa otalate, with little or no chance of being 
called on to do the work, he put in an absurdly low 
price, while for other items in the same schedule which 
were work actually in contemplation the price was 
high. Mr. Snell, on looking into this point, admitted 
that his tables did include prices taken from con- 
tracts, but for work which was never in fact done 
under these contracts. He had thought the contractor 
was bound, under the terms of the contract, by all the 
prices in the schedule. 

Sir Alfred Cripps’s next point was that if the separate 
rates to build up a price were taken from Mr. Snell's 
tables, the total was always higher than the inclusive 
rate given. The witness said it was obviously so, and 
as a fact a contractor would charge less tor doing the 
work to completion than the sum of the rates at which 
he would price the different items which made up the 
whole. S'r Alfred said that was a good explanation if 
they were re lly dealing with contractor’s prices, but 
his point was that they were not doing this. He sug- 
gested that the variation was so enormous that some 
of the prices must be fictitious. Turning to labour 
charges, Mr. Snell agreed that unless a proper propor- 
tion of work done in large towns was included the 
average result would not be fair. What was called the 
London area included such places as Acton-lane, 
Purley, and Bough Heath, and work in these areas could 
not be classed as town work ; he thought his figure, if 
investigated, would be shown to be perfectly fair. 

Sir Alfred Cripps then turned to a comparison 
between the prices which the Post Office had charged 
the company in certain cases where they had done 
work for the company and the prices which they said 
were fair and proper in their valuation. The company 
paid the Post Office a certain percentage on the capital 
cost, hence they could easily ascertain that cost from 
what they paid. In Aberdeen this worked out at 
41,049/., whereas, taken on the valuation prices for the 
work, the total came to only 27,424/. 

Mr. Snell said the fallacy of this lay in applying an 
average to a particular case. The excavation in 
Aberdeen may have been unusually hard. 

Sir Alfred then put the case of Chester, where the 
comparative figures were 12,141/. actually paid and 
8030/. given as the value. In further instances, he 
said, Ayr, Grimsby, Huddersfield, and Dunfermline 
all showed that the actual cost was at least 30 per cent. 
above the cost obtained by applying the figures given 
in the Post Office valuation. Mr. Snell said he would 
look into this, and was confident there was a good 
answer to it. The fact that one and the same con- 
tractor had put in very different prices for the same 
work in different places witness attributed to the 
varying requirements of the borough surveyors. Sir 
Alfred Cripps said the high price was put in when 
the work had to be done, and the low price where it 
had not to be done. The Post Office tables took in 
the low figure and not the high one. 

Sir James Woodhouse said he did not think mere 
quotations were any use at all; and Mr. Justice 
A. T. Lawrence said he doubted if they were even 
evidence. Mr. Snell said he would through his 
tables, and take out all figures which were not for 
work actually executed. He did not think it would 
make very much difference. Oa freight he thought 
freights to Scotland on the particular item he was 
asked about—cables—would comparable with the 
average, since they came from Leigh, in the north of 
Lancashire. He admitted that no cables were made 
in Scotland. 

At this point the Court adjourned till October 15, 
Mr. Snell’s cross-examination being still unfinished. 





Tue HeattH Resorts AssociaTion.—This Associa- 
tion, whose address is 29, John-street, Bedford-row, W.C., 
have recently issued illustrated booklets on Llandrindod 
Wells, Ventnor, and Bembridge (Isle of Wight). They 
describe the scenery and give data upon the accommo- 
dation available for visitors, 








DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS. 
(Specially compiled from Official Reports of London Metal and Scotch Pig-Iron Warrant Markets.) 
May. JUNE. JULY. 
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In the accompanying diagrams each vertical line represents a market day, and each horizontal line 
represents ls. in the case of tin-plates, hematite, Scotch and Cleveland iron, and 1I. in all other cases. 
The price of quicksilver is per bottle, the contents of which vary in weight from 70 lb. to801b. The metal 
prices are per ton. Heavy steel rails are to Middlesbrough quotations. Tin-plates are per box of I.C. cokes. 








Tur Centra. Lonpon Rattway Extension. —The 
continually growing travel facilities of the Metropolis 
received an important addition last Sunday, on the open- 
ing to public trattic of the extension of the Central 
London Railway from the Bank to Liverpool-street. 
This public opening followed a more formal inauguration 
which took the preceding day under the presidency 


| of Lord Claud Hamilton. The conipletion of this exten- 


sion should certainly bring an important increase of traffic 
to the Central London Company, in that it will put it in 
direct touch with the 200,000 rs who daily travel 
to or from Liverpool-street. uch of the present success 
of the underground and tube railways is, we think, to be 
attributed to the through-travel facilities which they now 
offer, and to the various works which have been under- 
taken to render such through travel possible. The direct 
linking up of the tube lines with the great termini is an 
important aid towards such facilities, and the Central 
London Railway is to be congratulated on the direct 
access which it now possesses to a new source of 
traffic. On the other hand, the Great Eastern 
Railway is likely to benefit by the extension, and that 
those who control it are alive to this is very evident 
by the fact that no way-leaves or fees have been 
changes to the Central 





mdon Company for entry, 


into Liverpool-street. The interest of the extension lies 
mainly in its relation to questions of traffic-handling and 
development, as on its engineering side it does little more 
than repeat the features already well known in connec- 
tion with the old part of the railway and with other lines. 
The extension is about half a mile in length, and_termi- 
nates in a new station situated immediately under the 
Great Eastern station, at a depth of about 70 ft. Access 
to the booking-hall of the new station is had by stairway 
connection to all the platforms of the station above, while 
escalators are fitted tocarry passengers from the booking- 
hall to the tube es Lifts are also fitted making 
connection with Broad-street station. The permanent-way 
of the extension shows some modification as com 
with the older part of the line, bull-headed rails sup- 
rted on chairs, which are carried on cross-sleepers, 
ing used instead of the flat-bottomed rails and con- 
tinuous sleepers of the older construction. Felt pads are 
used under the chairson the new section. The Mackenzie 
and Holland Westinghouse Power-Signalling or 
system of alternating-current track signalling has 
been introduced on the extension, and will ultimately be 
extended to the wholeline. The consulting engineers for 
the new section were Messrs. Mott and Hay, while the 
contractors were Messrs. John Mowlem and Co, 
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ROLLING -STOCK ON THE PRINCIPAL 
IRISH NARROW-GAUGE RAILWAYS.* 


By R. M. Livesry, Member, Locomotive Superintendent 
unty Donegal Railways Joint Committee, Stranorlar. 


Berork taking up the subject of this paper the author 
wishes to digress briefly while he recounts a few of the 
reasons for, and the relative advantages and disadvan- 
— of, cay Byam railways. ‘ 

ractically, the only reason for the construction of a 
narrow-gauge line is cheapness, and no doubt in certain 
cases a considerable saving can be effected. But if, as in 
many instances in Ireland, such railway has to be fully 
equipped, almost on the same lines as a broad-gauge 
railway, in order to comply with the somewhat onerous 
requirements of the Board of Trade, then there is very 


Fig.1. COUNTY DONEGAL RAILWAYS JOINT COMMITTEE LINES 
PROFILES OF MAIN LINE ANO THREE BRANCHES. p 


of the stock might thus have been built to a uniform 
standard. No two lines have similar stock, nor would 
they be readily interchangeable; even the height of 
buffer centres varies in them all. 

Coming now to the subject of the paper from the 
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were not linked up to form one large system. The whole | 


the lines were projected. A comparatively small addi- 
tional outlay in the first instance, ——ree in reducing 
grades and making easier curves, would have been repaid 
many times over by the savings effected in working. 
Heavy gradients and sharp curves are quite as objection- 
able, from the point of view of working, on a narrow- 
gauge, as on a broad-gauge, railway. The difficulties are 

ractically insurmountable after the line has been made ; 

ut, in the case of items (c) to(f), they can be greatly 
minimised by careful design and a little forethought in 
working out details. 

In the matter of the break of gauge, the difficulties of 
transhipment, in the case of goods and parcels traffic, can 
be greatly reduced by the employment of specially- 
designed tranship-trucks, some of which have been in 
successful use on the County Donegal Railways for many 
years. 
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little to be gained from the point of view of economy. 
The author has in mind one narrow-gauge railway which 
cost 11,3001. per mile, exclusive of rolling-stock, although 
there was no really heavy work involved in its construc- 
tion. Forall practical purposes the only saving is in land, 
a narrower width being required, and this saving is com- 
paratively small. No railway should be built of narrow 
gauge if the cost will ex 5000/. per mile, and then 
only if the proposed line will be for ever isolated from 
those of standard gauge and if the traffic is always likely 
to be small. It would be decidedly better to build a 
“light” railway of the standard gauge. As the mileage 
of nasa qonee lines in Ireland is no less than 525, of 
which nearly all is 3-ft. ga’ it seems regrettable, now 
that they have come to stay, that the majority of them 


Paper read before _ the Institution of Mechanical 








Engineers at Belfast, July 30, 1912. 





rolling-stock ae of view, the disadvantages of a narrow- | 
gauge line altogether outweigh the advantages, if any ; | 
and they may be summarised as follow :— 

(a) Steep gradients ; due to following closely the con- 
tour of the country, in an effort to save money in banks 
and cuttings. ak 

(b) Sharp curves due to similar causes. 3 

(c) Greater overhang required, in order to provide 
reasonable accommodation, with consequent greater 
liability to overturn. 

(d) Greatly reduced speeds. 

(e) Great inconvenience and los 
gauge when coming into contact wi 

gauge. : 

(f) A certain amount of cramping of parts, accom- 
panied by reduced accessibility. : 

With regard to the first two items, it seems that very 


owing to break of 
a line of the stan- 


The Irish narrow-gauge lines appear to afford greater 
variety in the design of locomotives and other stock than 
do the broad-gauge railways; the general effect is pleasing, 
and there is no doubt that, apart from all idiosyncrasies 
of design and appearance, the stock referred to does 
excellent work under very trying conditions. The only 
limits to the size of narrow-gauge engines, &c., are those 
imposed by the weight of rail in use, permissible loads 
on existing bridges, and yy! clearance of existing 
structures. The gauge itself has little influence on the 
size of engine, if Anon st restricted ; the greater tendency 
to overturn on curves can counteracted to a large 
extent by giving the outer rail ample super-elevation. 
This is relatively greater for the narrow-gauge than for 
the broad-gauge for the same speed. The comparatively 
high 5 of 40 miles an hour is quite common on the 
more important narrow = 





little thought was given to future working when many of 





-gauge lines. 
The type of engine almost universally adopted is the 
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‘‘side-tank.” There are only two tender engines in use 
—namely, on the Londonderry and Lough Swilley Rail- 
way, and the Ballycastle Railway has a couple of ‘‘saddle- 
tank” engines. In the design of the earlier narrow-gauge 
lines parts were frequently cramped and inaccessible ; 
but with experience and confidence in their bilities, 
these defects are disappearing. One of the difficulties in 
the —— of narrow-gauge engines is the fire-box, especi- 
ally in the larger type locomotives. Owing to the very 
restricted space between the wheels, and to the fact that 
the length of fire-box is fixed by the conditions of firi 
—namely, the difficulty of properly distributing the oa 
at a distance frem the fire-hole—it is not easy to get a 
grate area sufficient to burn the requisite amount of fuel. 
If all the coupled wheels could be placed in front of the 
fire-box, this difficulty would be disposed of; but, in 
practice, such a course is seldom feasible. 

The form of the fire-box in cross-section differs materially 
from that of a standard-gauge engine; the design, spacing, 











Fig. 8. 
COUNTY DONEGAL RAILWAYS 


TANK LOCOMOTIVE FITTED 
WITH SCHMIDT SUPERHEATER 


result that the latter gave a considerably longer life than 
iron, and the iron than copper, where the water was 
exceptionally bad. All fire-box troubles were ultimately 
eliminated by the introduction of a circular steel fire- 
box, which gave every satisfaction, and was very much 
cheaper in first cost. With regard to fire-box design, an 
interesting series of articles appeared in The Engineer* 
dealing with causes of failure of tube-plates, &c., which 
will repay careful study. 

In Ireland outside cylinders only are the rule, as there 
is no room for cylinders between the frames; usually the 
latter are outside the wheels. This gives greatly enhanced 
steadiness in running. A leading four-wheel bogie is very 
generally though where the load per axle does not 
exceed the maximum permitted by the weight of rail 
there is no reason why a two-wheel bogie or pony-truck 
should not be used, provision, of course, being made for 
lateral movement. is would reduce the non-effective 
weight of the engine. 
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and a larger quantity must be used in the case of narrow- 
gauge, than of eae An engines. It is generally and 
roughly assumed that a narrow-gauge engine, travelling 
at, say, 30 miles an hour, has its moving parts doing as 
much work as a standard-gauge locomotive running at 
60 miles an hour. An — from actual practice will 
make the point clearer. e figures tabulated on this 
page apply to typical broad and narrow-gauge engines. 
bviously it will require a greater quantity of oil to 
lubricate 540 sq. ft. of surface than for only 407 sq. ft.; 
similar reasoning applies to other working parts. Atten- 
tion is drawn to this point because it is often urged 
that narrow-gauge engines require considerably less 
oil than the standard-gauge engines. The difficulties 
of lubrication are enhanced, in the former case, by the 
greater pomaey of the working parts to the ground 
and to the consequent easier access of dust and grit to 
the working parts; this is especially the case in dry 
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summer weather, and in some instances it is necessary 
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and position of side and roof stays requires careful study 
and great experience, if trouble is to be avoided. Gener- 
ally speaking, enough attention has not been paid to this 
subject, one designer merely copying another, and conse- 
quently many such fire-boxes are a continual source of 
anxiety to those in charge. The copper plate, in contact 
with fire, usually suffers more severely in a narrow- 
gauge engine than in a broad-gauge, owing to the 
restricted grate area and to the greater blast-pressure 
required in order to burn the necessary quantity of fuel 
in a limited time, with consequent severer scouring action 
on the plate surfaces. This involves higher temperatures, 
which have a serious effect upon the plates in a shorter 
time than would be the case on a standard-gauge engine. 
Tube-plates suffer more severely from the same cause, and 


also from the greater frequency of the changes of tem- 
perature, as well as the greater range, which produce 
severer and more rapid reversals of stresses. 

The author has had great experience of fire-box troubles 
with pete pe a engines, and when abroad he experi- 
mented with 


wmoor iron and steel fire-boxes, with the 
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The couplings in 
almost universal use are 
of the “central com- 
bined buffer and draw- 
hook” type; they are 
automatic couplers, very 
efficient and F rapepnnd 
safe. Frequently a con- 
siderable amountof side- 
play is provided in order 
to allow freedom and 
saa . flexibility on curves, ~ 
a “‘slac thering” apparatus is usually 
¢ fitting which can be 


on carri 
fitted ; though there is no suc ; 
regarded as sufficiently reliable and effective in its action. 
The screw-coupling in use by the Cork, Blackrock and 

Railway is certainly the best for this purpose. 
Experience, however, seems to show that a slack gather- 
ing apparatus is not absolutely essential—at any rate on 


narrow-gauge stock with a central ouffer. Side csapene- 
chains, as an additional precaution, are generally used, 
but on the County Don Railways they are not coupled, 


except when the draw-hook will not engage, as is some- 
times the case on curves in station s; and the 
aa — > vehicles to be — on to the 
s t to allow the er to engage properly. 
There is little else in the design of narrow-gauge stock 
that presents any very special difficulties or that differs 
materially from the standard-gauge types. In the 
working of the stock, particularly engines of the heavier 
type, more attention is required to be given to lubrication, 


* The Engineer, February 23, 1912, et seq. 








to close in the motion work entirely to protect it from 
injury. 





Broad-Gauge Narrow-Gauge 
Engine. Engine. 





Diameter of driving-wheels . . 6 ft. 6 in. 3 ft. 9 in. 
Revolutions per mile .. as em 2 448 
Diameter of journals .. oe eal 8} in. 8} in. 
Length of journals... - al 8} in. 64 in. 
Pressure on journal (Ib. per sq. in.) 201 202 
Lineal movement of circumference | 

of journal permile.. ..  ..| S75 ft. | 997 ft. 
Surface swept by journal per mile. + 407 sq. ft. 540 sq. ft. 





It need hardly be stated that the power required to 
haul a given load is independent of the gauge, and the 
cost would be the same for any gauge, Any advantage 
in cost, to the narrower gauge, where it exists, is due to 
the relatively lesser tare weight of vehicles and slower 
speeds, and not tothe gauge. On the | and more 
important ¢ the agen ean con in Ireland, = 
carriages and wagons will accommodate quite as muc 
traffic of the same volume and weight as the broad- 
gauge vehicles, and in some cases more so, yet the tare of 
the former is considerably less. The wagons of the 
County Donegal Railways will each carry a net load of 
7 tons, and the on tare of each is 3? tons, though all 
are equipped with both hand and vacuum automatic 
brakes ; they are very substantially built, and are capable 
of being run at any sneed. The present s six- 
compartment carriage of the same railway accommodates 





sixty people comfortably, is fully equipped with vacuum 
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ROLLING-STOCK ON THE PRINCIPAL IRISH 


Fig.15. LONDONDE RRY AND LOUGH SWILLY RAILWAY. 
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NARROW-GAUGE RAILWAYS. 
LONDONDERRY & LOUGH SWILLY RAILWAY. 
Fig. 18. ie 


170LB. PERO, 


FUEL 4 TONS 

























































“ 7SOGALS. oe 
~~ «a eat ait fr) 1500 GALS. 
; eg Tercsf es 2 ‘2 % — 
G 2 STS ee vat £ © = cyLs, fin 7 <r — / ey fs». vt 
' : {; 1 i }-' - . ? 15¢ _— a j _ — — 1 we ya / 
y + Fe It FG ome mm ev} WA zn22 Vyit rm Tf aj bo —} +—4 
“-- 4 : —— $9" —--e--- 4-2" -ape--—- 3-4"----4 wy % +A . r iy ma 4 a \ H FA » 2 nah F 7 Nd 
¢-9-0° 8-0-0 8-0-0 8-0-0 ee S-11 a4 6-9-4" 6 3H @- gal k—see . 
y C. 
Fig. 6. . 10-12-0 6-12-0 6-12-0 6-12-0 6-12-00 TENDER 21 TONS 
agnor 
} ' 
18OLB.PERO™ 
+ 
ee 850 GALS. 
os 
le 1500 GALS. 
1 -o. — 
' # -6 
“ 


1300 GALS. 


_BALLYCAST: LE RAILWAY. 


serene nn nn reeee anne 380 - --=-- 
——— ACETYLENE. LAMPS _ 





-7- 





G1 «+--+ 














Fiy.30. CORK, BLACKROCK & PASSAGE RAILWAY. 
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Fig. 20. LONDONDE RRY AND LOUGH SWILLY RAILWAY. 





Fig.24. BALLYCASTLE RAILWAY. 
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automatic brake, with acetylene lighting plant, &c., 
and weighs only 11 tons 14 cwt., or 3.9 cwt. per 
passenger. 

For the reasons just enumerated the narrow-gau 
stock is. yn oe _— efficient tee the - 
ga ; In other wo the proportion of paying to non- 
oe loads is couatdenably Cher; some waibeiiies 
put this figure at from 12 to 15 per cent. The foregoing 
remarks are not put forward as showing the advantages 
of a narrow-gauge line, but serve to show where economy 
could be effected by judicious reductions in the scantlings 
and weights of brosd-gauge vehicles. 

The author proposes briefly to describe and illustrate by 


Fig. 37. MIDLAND RAILWAY(N.C.C) BALLYMENA AND LARNE SECTION. 


pared with those of other Irish lines (narrow gauge), is H heavy loads, but have never been good steamers, and were 
evidence of the amount of work done. The engines are | extravagant in coal. They were also restricted to the sec- 
divided into six classes, in the order in which they were | tion above named, but after replacing the 45-lb. rails with 
introduced. Figs. 2 to 7, page 169, and Fig. 13, on/| 60-lb. B.S.S. rails in 1907, all restrictions were removed. 
e 172, illustrate them all. | The type shown in Fig. 4 having proved itself the 
ig. 2 shows the original type of engine in use thirty-| most useful and economical engine, this was taken as 
one years ago, one of which is still doing good work on | the model for the design shown in Fig. 6. The same 
branch lines and is also useful as a shunting - engine. | boiler was used, the cylinders were lengthened 1 in., the 
This was followed (on the opening of the “Balfour” boiler pressure increased to 175 Ib. per sq. in., an extra 
lines in 1893) by the type shown in Fig. 3; these engines pair of coupled wheels added, and a radial truck substi- 
have done good service, will deal with very heavy tuted for the bogie in front. The result came up to all ex- 





loads, and are capable of very rapid acceleration. The pectations, as these engines proved themselves eminently 
water and coal capacities soon proved too small, frequent capable of doing the same work as the engines, Fig. 5, at 


Fig.38.MIDLAND RAILWAY (N.C.C) BALLYMENA AND LARNE SECTION 


Fig . 39. 
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Fig.41. CAVAN AND LEITRIM RAILWAY 


Fig.49. 
—~—— 


CLOGHER VALLEY RAILWAY. 
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6-8-0 8-i-O 6-12-90 1-1-0 aa 
. fesma) | TC.aQ. 23-4 7 
Fig &3.CAVAN AND LEITRIM RAILWAY 9-0-0 9-2-0 11-12-3 
ae | fae | mt ft Sani 
scaseiee 3 3 * e Fig.51. CLOGHER VALLEY RAILWAY. Fig.52. 
9 : Y FIRST ; = _— we 
a tS ; i ' 
: % 
= 4 —_ Seen ee : peso 
Fig.44. CAVAN AND LEITRIM RAILWAY 
: | BSH ‘ 
tea, sincieabanaaal Bona — 2. —t 
outline drawings and photographs the locomotives, car- | delays being due to this cause, 
riages, and pag oe in use on the more important narrow- | and in the later engine, Fig. 4, 
gauge lines in Ireland. ample provision was made to 


County Donegal Railways Joint Committee.—This is 
the longest and most important of the Irish ne age a 
lines, the line itself being one of the most difficult in the 
country. It will be observed from the gradient diagram 
(Fig. 1, page 169) that it is of a switchback character, and 
the curves are even more numerous than the gradients, 
the worst cases consisting of a 74-chain curve on a grade 
of 1 in 40; curves of 8 chains are common, but the 
average is about 10 chains. The stock of this committee 
work over 1254 miles of line, and it need hardly be said 
that some heavy hauling has to be done. The traffic 
consists mainly of heavy g¢ but all trains are mixed 
and have to keep time, the average s' between 
stations exceeding 30 miles an hour. In Table I., on the 


o ite page, giving comparative dimensions of engines, 
ry me given oa this line are such as the engines will take 
on the grade mentioned at 15 miles per hour. This line 
possesses 21 engines, 56 carriages, and 315 wagons, and 
other special vehicles for traffic purposes; and the 





number of miles rua per engine per annum, as com- 








get rid of this trouble ; at the 
same time a return was made 
to the four-coupled type and 
a larger wheel substituted. 
This latter change was made 
as the engines were intended 
for fast passenger work be- 
tween Stranorlar and > 
after the line was extended from Strabane to the last-; rather better speeds, and at greatly reduced expense. 
mentioned ~ in 1896. The loads on coupled wheels | They do the same work on an average of 6 Ib. of coal per 
were then high for a narrow-gauge line, and in conse-| mile less than those of Fig. 5; for the first year it wae 
quence the use of these engines was restricted to the | 10 Ib. per mile less. : 
section named, as on the Stranorlar to Donegal section| The necessity for dispensing with the watering of 
the rails were only 45 Ib. per yard, as compared with | engines on the longer runs required a greater tan 
60 lb. and 65 lb. on the other section. capacity, and this was provided for in the class shown in 
As the goods traffic grew a more powerful t of | Fig. 7. It was originally intended to provide 2000- 
engine was found necessary, and the 4-6-4 (Fig. cm gallon tanks, but on the suggestion of the builders, that 
introduced. This engine has a Belpaire fire-box, largely using Schmidt’s superheater the capacity could be 











(29448) r T + 





y ; 
increased heating surface, larger cylinders, and smaller | reduced to 1500 gallons without interfering with the 





coupled wheels. These engines are capable of taking 


working radius of the engine, this proposal was adopted. 











U 
Z 
pe 
(2) 
fx) 
Z 
O 
Zz 
fx) 


® Suissoevod our Ajuo 043 st 4y 0«“ABM[TRI SIq} UO Osn | 4yun0g eG} UO esN UI e804} 04 JETIUNIS SI 
ut ourgue jo edd; 043 mous ‘g/] oded ‘gz pue gz ‘881, | ut poyerqeni st Aueduion Ayimg q3no7y pu puopuo’y 
puv ‘[j1 eded ‘cz pus ¢% ‘sBigq—‘Avopwy aysnoinvg | oq, jo uosem y ‘sousULIOjied S31 JO sre[nor fue 

"8003 6] Jo Sz10vdeo Zutfasvo 8 sey | 2413 youuBS sJ04;Ne ey} APUenbesuco puv ‘uoHjoNI4SU00 
pus ‘eur o3ne3-moirevu 19q30 Aue uo 4843 _ 19318] Si | epun Mou st4t f A4y1owdeo yuB} of18, v Zulaey puv ‘oursae 
orga uo#em spood paseaoco jo edA4 8 euly siqy, | njromod 10a @ Zuteq ‘eAyouI00] e3ne3-morreU jo ody 
*10948] 043 UO "Ul FOT “33 Z 4ILM poredmoo se ‘ul $) “43 Z| Mou BSMOYS EG] “BtqQ “410M poos A109 jo [quedo oie pus 
ATuo Zuteq 44 %teq Jayng ey} ‘1aMO] SI 4nq ‘seul, TeZeuo0q | ‘1emod eatj0e13 48013 ssossod Aey], ‘soull o#ne3-moireE 


‘06 “31g 


qsuIy uo osn ul omy AyUO oae S104, GoIqA jo ‘oulgae 
tepue, 8 Zu1eq ‘sedA3 Jotj1¥9 043 WO eiNyredep [BoIpel B 
SMOUS QT “Stq ‘ed 43 oures 093 jo oul JOLABeY [48 B St 
LT ‘31g pure ‘ourZue [njz0mod soul ynq IBTIUNIS B SI OT “BIL 
—— [s3eu0q oq; uo ¢ “Bq jo oyvoydnp & Ajpeomowsd st 
CI “tq ‘ Aemyrer siq3 Uo esn ui ouLZue jo sed43 043 pozesy 
“SOIT! ore ‘g7T oBed ‘gz 03 1% “SB pus ‘111 oded “GT 04 
}Gl SB1y ul—Anapwy Aypng yonoT puv AssopwopuoT 





| 80% | oe | 
i¢ £210 9S 
Olt 59°0 


89°31 39% 
’ 2LS |3 SLF 
* $8°I s0'T 


g2L°T 
$28 (6 
$30 


£9°E 
8 
92°0 


3 | 
| 
$9°0 os'T 
0 GL91|0 Star 9 
80°T ett 


96°0 
iS 
ort 


0 =| oF 
ols #1) T at 
99° W990 


68°0 
’ & &L 


990 6©| «(290 Ll 
¢ IL8l|% #106 O19 at 
a0} COLT ¥6'0 

12°0 $8°0 10 8t'0 
G" 4 4 ue 
| £9°1% 
000‘0¢ 
29°81 
¥66'F1 
@ 9 BI) & S Z4h3 STIS |F F ZBI 0 6 8B IT 
Ivar | 3s 8F'8 ¢0°8 16" 
oe | ee oe ¥8'L p 
| #10 Re 9¢°0 


¥°0 
99°98 
98°38 
, 000°1S 
20e*it 
Srstl cette 609°ST 9981s 
61 90 ¢ CL OIL ILS SBt 8 O FEI 6 
96°8 *8°9 e398 968 
40°S Z x 
80 
Lv'0 
oll 
18°0 
ty'¢ 
60°F 
93°0 


os 
~ - | ee 00¢'8I 
$9201 | $86'6 LaU‘21 get's 


62°01 


a 
a 
@ 


s1'0 ovo 
ses 


BL"L 


a0 


| 
| : 
92% g1 


59'S 
8s"L 
93°0 


160 


— 


9L'9 


SSeseiaiSce 
Sseédceescsce 


18°0 
act 
“ey 


28°0 +F'°0 

Se ¥ 810 
$10 
ole 
8's 
10% 
08°T 
re'T 


BISSSSRRS 


88" 


29% 


SIRRRLSLAKR 


ssccccscixce 
ISSSSSGRHSSH 


10° 
a Ae 


RBIS AH ABRLALAL 


SSSSSSRAIBTARR 
rads SSSSesnciccsra) 
BRSASARRELE 
SRSREARSSSRSLARE 
riddiddSSSSCH SR AHSS 
S25 rn SSVeVreVess 
Noiaa pe pe hee fen | 


rrcidicSSSoud 
S253 . 
reise - 
ndddc 











vic n auy jo ay sad zequiny * 
umuuv ied uodem ” a 
aprm-ayes4 sad siyedaa jo 4800) * 
“sucbp m4 
36 ens * — @UI] JO efreu sad szequiny 
** unuue ied afeyueo |“! - , 
ve ee aprmi-uyes4 sed siyedai JO 9809) * 
DIiLtDD 
yi aut] JO atta sed sequinn 
** g[tut-ares3 sed garnq [eop 
she a es **@[tur-euttue sed quunq [eoD * 
*garedes use jeq oulSua zed una sop eSeseAy * 
os * wmnauuv Jed euSua sed uni sojiul-uresy, * 
winuuv Jed eurgue sed uns sayrw-ausuag 
** wmndue ted suigue sad sayedes jo 4809 * 
e[ta-urel4 “ “ “ “ “ 
* @[ful-eulsue sed 4800 aarjou000] [eI0], * 
aTru-aresy “ “ “ “ 
** @[fu-eutsue sed 4800 ‘aouspuajuuedng 
. . e[fa-urez3 “ “ . 
a[ta-au3ue sed 4800 ‘suredey * 
o[tul-uTel4 “ “ “ “ 
e[lu-eulJue sed sys00 Zuyuund [e}0], * 
4 *-@qyur-urea} “ “ 
a[im-aurSue sed 4800 ‘sa10}g * 
oe errw-w 4 “ “ 
** @[ul-saisue ee 
*  gyfu-ayes3 ve 
** g[pa1-eupsue sed 4800 ‘[eop 
aTful- u1e24 rs os 
** g[tut-eursaea sed sodem Juyuuny 


Oe 
43% "p 8 F 
96°8 
SPL 


ch 
= 
= 
= 


SSSSarnAs 


497M 
“ 


SASSLAARSAKES 
radcds 
soidsdddcrda 





“soul'y 
Bem 
“peoig 
stay JO | 
aseieay 


‘eauyy 
aSner) 
*MOLIUN | 


jo | 
eSeiery | 


: | RIES 
° | oi of od od 


i 


| | | 


| 








UOd SLSOO ONIMUOM JO WIAVL 


“MOOLS'ONITTION AOAVO MOWUVN 


HSIHI— Tl ATAVL 


‘soul e3ne3-peoiq Awe uo ed43 reyTunIs jo eso! 
‘avy3 Ajioedeo ut JeSze, you jr ‘03 penbe ez sour] omnes 
-MOLIVU YSLIT O43 JO seporgea 043 [Ty “4jeatjoedse suodem 
spoo3 uedo pu¥ 93380 pue spcod peleaco peuiqui0o jo 
sod.4g 48098] 04} UMOYs ore ‘9/7 OSed “ZT pure TT “S8Lq UT 
“ze0f 488] Weg} peonporju 4 
“GON ee eee 3 
~piocoos ‘103 “joodsel SIq3 UI id AUeplAe a1eM seul] 
TeZeucq, eqy, ‘“Aleus0s 043 JO MOTA niejuIUn pus 
19ZIVI B }S11U0} P1OYe 0} Jepsio ul oF srved OUIOS peonp 
-O1}UI G19M SIBO-TOIGBAIOSGO JOPtIi00 ey, “searno dregs 
10} weAe AyIsse00u B 40a st eL30q pajeeqm-inoy B 48q3 
Aoys 03 02 puv ‘Zaruuni ut o[qezs0juI00 A[Za1peedoxe eae 
SeseLIIG 980q3 { UOTZOUI [w1E4B] B OABg Sfeeqm jo silted 
pue ey} seqowoo jooym-xis [eulsu0 eq} uy = ‘ABml 
@8nvZ-MO1IVU YS] AUw UO sn UI SeqoBoo f1048A8] ATUO 
ey} ere oseqa { A1guUN0D Zurpunowins 043 JO MELA 10930q B 
POPs 04 Jopso UI ‘pues OY 48 S74 3I] 4ILM poz4y Ore sezISOd 
-w100 £104¥a¥] OG], “WeA-oHBIG ef1s0dWI00 ¥ ‘Z| eSed uO 
‘OL “Bq pue ‘qouw0s-a180q juouyzeduI0O-xIs prepuRyS O19 
e7eysniT! SLT Uo ‘p] “31 JO Mora ys oq} pus ‘O/] Bed 
uo ‘¢ ‘Sig «‘eull o8nes-prepueys Aue jo os0q3 s¥ snotpour 
-m0o sv o41nb oze pus ‘sf{emyres o8ned -at-Fg “45-7 Jo e804} 
04 aeytuis A19A O18 SOUT UOC] 94} JO Saselii¥o0 ogy, 
‘euLSUS SIY4 JO pus 4UO0Ij OY} JO yUOMIEZUBLIE 
[ereues oy3 smoys (O/T O8ed) g “Big ‘S[lo puw anoqey 
OARS 0} PooNposzUl e19M S}USMIEAOCIdUTI JOUIM AIpUns pus 
‘edid-4se]q ofqetzea ‘10;00f0-Yse xOq-exoUIs ‘se13080-e130q 
pus speumol-o[ xe [[e 10} UOIYBOLIQN] peor0y ‘ Jepi0;e1 pus 
40780Ipul - s sohog ose ‘peygy st sepuryso pesue0 
Jodmep onemojyne ue { JOZ;BOLAQn] BolUBqoeU! s,pley 
-eyey, Aq poyooge si uoNPOLIQn] eaTeA pus Joput[éo 
Cc) *L “Bq 88 possepo orem oq} pue ‘<[quiepisu0o 
ody 04} peylpour ‘seaTea-uoysid jo esn oy} pus —_ 
JeZ18] 043 ‘10;8eq10dns 043 Jo uodope og} ynq ‘Az1o0ed¥o 
ue} ut Zuydeoxe ‘g “Bry jo seyvoydnp oq 0} pepuezat 
Fremdi20 e1om Aoyy, ‘“loywoysodns & q}LM pezg oq 03 
Ses] YS4YLIg OY} UI soULZUS OAnes-moIIvU 4SIy O43 GI 
Soy} 983 ut Suryse109UI o1¥ sourBue eseyy, “Y10M 11043 
jo srejnoyszed eulos ead 03 uorjIsod 8 ut oq Avut 1oqj;Ne 
oq} st zoded stq3 out, og Aq ynq ‘eouvuisojsed 41043 
jo eSpnl 03 efqissod yo4 you st 41 4843 08 ‘YIM OZUT ynd 
ueeq yenf{ Ayuo eavy seulsue oy], ‘sepe1s UMOp UO 10430 
os 018048 Pa ag 4 yo Xq1ss000u 043 pure sdo4ys yuenbery 
eq3 03 Suto Stq} jO oulfue sez¥eqiedns & 10; 
[sept Ajoor¥0s O18 SETI] 9804} UO @dlAJes JO SUOTZIPUOO OLY, 


Aemrey 0.10489 








esnoy | mnnov, | | wvaig F | | 

-Buyjseqy, TUNNOvA) B.q}IMg jCINNOE A 
oF /99 9 OS | a 69 oP oF |; Os 

| 181 831 

| SPUIT | SF UIT 


osnoy 
-Buyysem | - 
0s—se 
| OST ost 
;O9 UIT OG UT 
| OOF OOF 
0 1 ¢ OF 

9 St 9 &I 

6s 68 

9°99 oF 

000°ZT 002°ST 
| 898°C ¥26°FT 
L4L°SIl SPLIT ‘ 

80 8 96/0 0 

0 0 2490 I 

6 eat 


lp 
0 8 960 
oe lo 


os 
ost 


32 


| 
1} 


R 


BSnr°0 
een 
SSB en 
sSSae 
Caianionl 





= 
8 
gee5o"* 





mOOooo :oS 
ooo wrS 
e22 °s8 
eoocaronn 


:<3e|Co2 | | 
+ 


ge5" 





@ «09 69 


22e8Re 

7 ~~ oO 
oe eo 
oO © 


06 
1 13 ¥ SFT SI 9 fot | 


“> ) ts | 





unnova | Wva4g |MINNO’A UINNOBA WINN’, WNNOvA WINNO’A UINNOvA NNO’, HINO’, UMNOBA WINNO’A 
| 099709 09909 09709 09 709 097 09 | 09 7 69 


Oot 
OF UT oF 
| 


| wt | oot 
| 3—#— |0—9—0 |F—-8—F [0-8-4 |3—9-F |c—-0-+ 


| | 
| 


os | og 
| ost | Oat 
og UT | og wT 


OST 
OF UIT 


rae 06 
OF UT | OF YT | 
ogg | 008 
fl 92 2 OL 
$24);06 
0o+r/|98 
| gee | 
| 920°81 
| 96F°OT | 
L18 | $'86 | 
9S 91 0Z0 8 FB 
OL 1S OL SSE aI 
91610 9 OL| * 


ost 
orurt 
ose 


“_ 
aocow 
Bwoe 

=a 


g 


s 

> 

on 

a 
Bacon 


- 


#9 
| STP‘OT 
1616 


loi 
ry 
7“ 


ae 


soma Ooooeoocn 


Do} 
mONDS 
Rssraiz 
- & 


E 
c& 
3 


Sz ae 
o2ee38R ‘ 


sssso Soo 
[ion 


tl 


esooosss 
ere re 
Cwmmmn 
" ~ 
Lan! 
»eeexs 
soocoss 
. 
I IQ OD WOO 
aed - 


-OwMOOOO :o°O 


Pe} 
ao 


oe 


5 Al OO Ht OO 


g 





2RZgs 


| 
"| | #1 | a 
0-9-F | ¥—-9-Z | 4-9-2 | F-9-F |F-+—-F_ 0-9-4 


mmnov,} ** 


0—-+-% 


| 


“pd sod “qi 5 A = Isa Jo 94310 
suo, °° ne ee aa oe ares ye) . 

- +9 840M aulSua Yorys J0A0 Justpeld Sodeonn 0% 
y zi aqeyjoseu Ts ouysue aaano qsadivys JO SNIPeY “9s 


“ 
os epeq-Feeqas PLINY “SZ 
** g[eaqm pardnoo jo 1a}0UIBIG “ZZ 
qyZjom 1870} 07 aalsaype JO O1V8Y “TS 
"* 404 40d “q] 009 9% UOTSEUPY “0G 
a ** gansseid J9[10q - ‘queo Jed gf 48 e010] OATIOVLY, “GT 
*q| saeputyAo uy aansseid avout jo “q] 49d e010} GAlJOVAL, “BT 
as = **  gjaeym pajdnoo uo = “*  Y 
* “8 Jepso Surysom uy 4ySiem [VjOy, * 
- * a130q 704 “ ™ 
** gjeeqm petdnoo Jurresy 
** speeqm [ans ed Fm md 
** g[eeqm peydnoo Sulpeay 
oe ais **@18oq quosy UO WYSIOM * 
sueyung ‘ 
eyuey jo Aqjouden ° 
7" + "gaa" 94815) 
*+ 1804 4 
xoq-aay 
** gaqng ‘soujans Juyqweyy * 
ed einsseid FutysoM * 
ssapul[Ao JO @H0IG “§ 
** gaepuldo jo daqouwig *% 
‘ quowiasuwiie [904M “LT 


08 
aT 


7°" 
*queo sed 





‘SI ‘31 
oulsug 
sepuey, 


“1p hq | 28 Fea | 
‘O'O'N 


‘ausey | “ABMTeY abel 
pue aIBIO yoor | “GZ puvtz S31y 
euow | 4s0q | -4O¥Ig “AVA 

-styea | | ‘y0Q UVY wUSvOATIVG 


“yuvy, | ‘6 ‘Sy 


sac tcel aaare 
6F “Sq! “eo “Big | -@Ippes 


09 “31a 











“88g pu 
“AVARVUL, } 

aeaiug VINOLoIA | *“KIMLIG] UNV NVAVYO 

ANV OUNGa1LSVO | 


*AVWTIVE] 
AWTIVA BAHDOTO | 


] 
“A “Sta |'9t “Sta 


"ILI aBed ‘61 07 ¢T “ety 
“AVA'TIVG, ATUMS HON0'T (NV AUYACNOGNO'T 


Pe Oe ee Oe Oe | 
‘VQRBEIO|"S BBUIO |"F S8EIO |" SBI Z BBUIC | 


\"Ot “Sty 


“691 oded ‘2 03 3 “831g 


“T S889 


3 mha . 





“SELLIKNNOD LINIOL SAVM'IIVY IVOANOG ALNHOD | 





‘SSNOISNOUWICG GAILVUYVdIWNOO AO WIEAVL 


‘ANVTHUI NI SAVMTIVY FWOAVO- MOUUVN NO SHATLOWOOOT—T ATAVEL 





176 


ENGINEERING. 





(Aus. 2, 1912. 





ee yo mpc Fig. 25 —_ ap en 
possessing about the same percentage of adhesive weig 
to total weight as Fig. 4 of the Donegal line ; it would be 
more efficient if another pair of — wheels were added. 
A carriage and wagon of the Ballycastle line are shown 
on Figs. 26 and 27, page 171. An eight-compartment 
carriage, accommodating eighty passengers, is unusual and 
confined to this line. : 

Cork, Blackrock and Passage Railway.—In Figs. 30 and 
Fig. 31, on pages 171 and 173 respectively, are shown the 
only type of engine by this line—an exceedingly 
handy machine, evidently very efficient. It is the only 
2-4-2 type in Ireland, excepting the Ballymena and Larne 
Railway, and has the largest coupled wheel of any narrow- 
gauge line in the Kingdom. Fig. 32 indicates the type 
of wagon in use; these differ from other narrow-gauge 
wagons in having no side chains, but have the ordinary 
screw-coupling of the standard-gauge stock placed below 
the centre buffer and coupling. 

West and South Clare oibenye. —This line’s latest type 
of engine is shown in Fig. 33, page 171, and Figs. 34 and 
* page 173. This is a powerful and very efficient ma- 
chine. 

Schull and Skibbereen Railway.—A type of engine on 
this line is shown in Fig. 36, page 173. 

Midland Railway (N.U.C.): Ballymena and Larne 
Section.—Figs. 37 to 39, page 174, and Fig. 40, page 173, 
illustrate the type of engine and other vehicles used by 
this line. The latter engine is interesting as being t 
only narrow-gauge ‘‘ compound” in Ireland, and is very 
efficient and economical ; the carriages and wagons are 
smaller than, and differ from, most of those in use on 
other similar lines. 

Cavan and Leitrim Railway.—Figs. 41 and 42, page 174, 
and Figs. 45 and 46, page 173, show the class of locomotive 
in use on this railway. They have exceptionally large 
fire-boxes, in order to burn Irish coal (Arigna), which is 
of very poor wey: The grates are fitted with drop- 
bars at the front end. These engines work partially on a 
tram-line, and generally bunker first ; some of them are 
fitted so as to be operative from either end. The “‘cow- 
catcher ” gives them a foreign appearance. The carriages 
and wagons are shown in Figs. 43 and 44, 174, and 
Figs. 47 and 48, pages 173. These vehicles differ consider- 
ably from those of the other narrow-gauge lines ; they are 
very low, and the wagon stock is exceedingly wide. 

ogher Valley ne 49 and 50, page 174, 
illustrate the engines of this line, which are of a type 
peculiar to this compane. and are relatively small They 
generally work bunker first, like the Cavan and Leitrim 
engines, and are fitted with enormous head-lights illumi- 
nated by acetylene gas. Fig. 51 shows the type of corridor 
carriage in use, and Fig. 52 illustrates the brake-van. 

Castlederg and Victoria Bridge Tramway.—The small 
engine in use on this line is shown in Fig. 53, page 174. 
It does not call for special remark, except that the motion 
work is entirely enclosed. A passenger-coach and wagon 
are shown in Figs. 54 and 55, page 173. 

Listowel and Ballybunion Railway.—This line can 
hardly compare with any gauge of railway, as, being 
nominally a mono-rail, it has no gauge. It is interesting 
as a novelty in construction, and certainly it was inex- 
pensive to build, having cost only 3000/. per mile, includ- 
ing land and rolling-stock. Each locomotive has three 
coupled wheels, 2 ft. in diameter, and four guide-wheels, 
10 in. in diameter. The two pairs of carrying wheels 
of the passenger vehicle are usually 19 in. in diameter, 
and two guide-wheels are placed on each side. The 
carriages are 7 ft. high, 8 ft. 6 in. wide, and 18 ft. long, 
and seat twelve passengers on each side. The usual 
maximum speed is 18 miles an hour, and they are said to 
be able to reach 30 miles. The locomotives pull 240 tons 
on the level, or 40 tons up 1 in 50. The curious construc- 
tion of this line is shown by the engraving, Fig. 56, 
page 173. The line is constructed on what is known as 
the ‘‘ Lartigue” system. 

Two tables are given on the preceding page. Table I. 
records the — dimensions of the various types of 
engine in use on the principal narrow-gauge lines in Ire- 
land, with other information of interest. For comparison, 
Table II. gives the working costs of some of the more 
important of the lines, as far as the locomotive carriages 
an wagons are concerned, for the year 1911. 

The author has to acknowledge, with thanks, the kind 
assistance rendered by the lccomotive engineers of the 
following railways: — The Londonderry and Lough 
Swilly ; Ballycastle; Cork, Blackrock, and P; ; 
Ballymena and Larne; Cavan and Leitrim; Clogher 
Valiey; West Clare; and Castlederg and Victoria Bridge. 
Also the following firms:—The North British Locomo- 
tive Company; Messrs. Nasmyth, Wilson and Co.; the 
Metropolitan Amalgamated Carriage and Wagon Com- 
pany; Messrs. Hurst, Nelson and Co.; and Messrs. R. 
Y. Pickering and Co. for drawings and photographs ; 
and Messrs. Lawrence, of Dublin, for ag a ae of 
the Listowel and Ballybunion system, and Mr. McCarthy, 
general manager, for the other purticulars of this in- 
teresting line. 





Tue Irauian Navy.—The Dante Alighieri has gone 
into service after completing some successful trials. The 
Conte di Cavour, the Giulio Cesare, and the Leonardo da 
Vinci will join one or other of the Italian squadrons in 
July, 1913. The Andre Doria and the Duilio will not be 
seul for service until July, 1915. The Italian Admiralty 
will shortly commence the construction of two iron 
which are to have a displacement of 28,000 tons. 
which are to steam at the rate of 25 knots. They will 
have four turrets, two forward and two aft, so as to have 


five guns available when chasing, and a similar number: 


when retreating. The new ironclads are to be ready for 
service by July, 1916, 





FOREIGN ENGINEERING PROJECTS. 


We give below a few data on several foreign engi- 
neering projects. Further information concerning these 
rojects can be obtained from the Commercial Intelligence 
=— Board of Trade, 73, Basinghall-street, London, 
Belgium: The British Vice-Consul at Liége reports 
that a trader at Jemeppe-sur-Meuse desires to get into 
communication with a British firm manutacturing pack- 
ings for steam-engines. > 
Italy: The British Vice-Consul at Syracuse, Sicily, 
has forwarded a notice, issued by the Italian Ministry 
of Public Works, inviting offers for the construction of 
a quay and breakwater in Syracuse Harbour, estimated 
to cost about 17,7007. Tenders will be opened at the 
Ministry of Public Works, Rome, on August 10. Although 
the above contract will probably be awarded to an 
Italian firm, nevertheless the carrying out of the work 
may involve the purchase of some materials out of Italy. 
Brazil: The Diario Official publishes the following 
three decrees :—No. 9636, approving the plans for the 
construction of a 31-mile section of the Bahia Central 
Railway—viz., from Bandeira de Mello to Brotas—at a 
cost of 2,402,155 milreis (about 160,000/.); No. 9637, fer 
the construction of the first 31 miles of the line designed 
to join vp the Sao Francisco Railway with the Bahia 
Central ilway, at a cost of 1,969,460 milreis (about 


he | 131,000/.); No. 9638, for the construction of a 40-mile 


section of the Piquete-Itajuba Railway, at a cost of 
8,253,632 milreis (about 550,000/. ) 

Mexico: With reference to the award to the Mexican 
Pacific Company of a contract for the construction of a 
railway from to Zihuatanejo, on the Pacific Coast, 
H.M. Legation at Mexico City reports the publication 
in the loeal press of an interview with the representative 
of the company in Mexico, in which it was stated 
that the necessary financial support for the scheme had 
been obtained from British ns French capitalists. It 
appears that it is the intention of the company to con- 
nect the station at Balsas, at present the terminus of 
the Mexico-Cuernavaca line, not only with the port of 
Zihuatanejo, but also with Acapulco. The total length of 
all the lines in contemplation is given as 1000 kilom. 
(about 620 miles), and the amount of capital uired is 
stated to be 80,000,000 dols. (about 8,167,000/.). here is 
also included in the scheme the construction of large 
wharves at Zihuatanejo and Acapulco, to be built of 
concrete, the cost of which is estimated at 250,000/. The 
following information is from the report by H.M. Consul 
at Tampico on the trade of that district in 1911, which 
will shortly be issued :—The direct railway to Vera Cruz 
and Mexico City, which is now under construction, com- 
bined with the rapidly growing importance of the oil- 
fields in the Tampico region, would indicate that before 
many years the shipping at the port of Tampico will be 
largely increased. he construction of a drv dock at 
Tampico, remarks H.M. Consul, is worth investigation. 





Water Suppiy or Lincotn.—The Lincoln new water 
supply scheme, which has cost 235,000/., is now com- 
pleted. The city is accordingly assured for many years of 
a pure supply from bores at Elkesley Moors. The under- 
taking has caused the water rate to rise from 1s. in the 
pound under the old water works to 2s. 4d. The reser- 
voir has cost 27,0007. It has a capacity of 60,000,000 
gallons. It is a circular concrete structure, covered by 
concrete, supported by steel columns. These columns are 
encased in concrete, so that the water does not come in 
contact with the iron. The water from Elkesley is deli- 
vered into a steel tank or water tower on the western hill, 
whence it passes by agg through 34 miles of mains 
into a reservoir on the opposite hill, and thence into 
the service mains. 





Tur GESELLSCHAFT FUR ELEKTROSTAHLANLAGEN AND 
THE Socittt Grrop.—The Gesellschaft fiir Elektrostahl- 
anlagen, of Berlin-Nonnendamm, which stands in close 
relation to the firm of Messrs. Siemens and Halske, has 
come to an understanding with the Société Anonyme 
ane ma rye ond des Procédés Paul Girod. he 
result is that the competition between some of the most 
important companies supplying different electric steel 
furnaces will cease, at least in Germany, which, as regards 
electric iron and steel furnaces, occupies a leading posi- 


tion, and in France. The German concern owned the | P° 


tents of the modified induction furnaces of Richling- 
enhauser and of some other types of induction fur- 
naces, as well as the radiation arc furnace of Doubs. 
These and the Girod are furnaces now pass under the 
joint control of these two companies. 





CanapiAN Rattway Prooeress. — As another la 
wheat crop is in store for the great Canadian North- 
West, the Grand Trunk Railway Company of Canada 
has ordered 7000 more freight cars and 75 more locomo- 
tives. The Canadian Pacific Railway Company is also 
adding —— to its equipment. The difficulty 
experienced in bridging the Skeena, near Hazelton, has 
been overcome without the loss of a single life, and 
the bridge is expected to be completed very shortly. 
Mr. E. J. Chamberlin, who succeeds the late Mr. Hays 
in the discharge of his important duties in connection 
with the Grand Trunk and Grand Trunk Pacific Com- 

ies, did not pro to stay with the Grand Trunk 
yond 1914; but in view of the loss sustained the 
death of Mr. Hays, he has agreed to remain with the 
company for a considerably longer period. Mr. Donald- 
son will succeed Mr. Chamberlin in the office which that 
gentleman bad occupied for some time at Winnipeg. 





CATALOGUES. 


Controlling Gear for Winding Engines.—The Sandycroft 
Foundry Company, Limited, of Chester, have sent us a 
circular illustrating and describing Gott’s patent con- 
trolling gear for mine winding-engines. A full description 
of this device will be found in our issue of October 27, 
1911, on page 560. 


Turbo-Alternators.—From the Westinghouse Mashine 
Company, of East Pittsburg, Pa., U.S.A., we have re- 
ceived a booklet relating to the Westinghouse turbo- 
alternators, The booklet illustrates and fully describes 
the construction of both the turbines and generators, and 
also illustrates a number of installations. 


Vacuum Cleaner.—A ciroular relating to the ‘‘ Premier” 
portable vacuum cleaner reached us from the Armor- 
duct Manufacturing Company, Limited, Farringdon- 
avenue, E.C. The machine consists of a polished oak 
case containing six bellows operated by an electric 
motor. The dust, drawn through a flexible metallic 
tube, provided with a suitable mouthpiece, is trapped 
in a steel dust-box, from which it can be easily removed 
from time to time. The circular illustrates the machine 
and also states the price. 


Fire-Proof Sheeting and Roofing Tiles. — The British 
Uralite Company (1908), Limited, 85, Gresham-street, 
E.C., have sent us a booklet relating to their fire-proof 
material now well known as “‘ Uralite.” Two varieties 
(hard and soft) are manufactured in sheets up to 6 ft. by 
3 ft.. and in all thicknesses from {4 in. to $in. It is 
supplied in three colours—white, grey, and red—and is 
largely used for covering ceilings, partitions, walls, &c. 
It is said to be unaffected by gases, acid fumes, and 
damp, and also to be a very good insulator of heat and 
electricity. The booklet reprints a number of testi- 
monials from users, and also states prices. Another 
booklet from this firm relates to ‘‘ Asbestone” roofing- 
tiles and roofing-sheets, which are manufactured by a 
special process, from asbestos and cement. This material 
is claimed to form a cheap, light, and durable roof-cover- 
ing. It is also mentioned that the material is fire-proof, 
and a good heat-insulator, the latter property rendering 
buildings covered with it cooler in summer and warmer in 
winter jthan they otherwise would be. The book illus- 
trates the methods of fixing tiles and sheets, and also 
states prices. The material is made in three colours— 
light grey, slate colour, and red. 


Marine and Stationary Motors.—The Parsons Motor 
Company, Limited, of Town Quay, Southampton, have 
sent us a copy of the latest edition of their illustrated 
catalogue of petrol and paraffin-engines for marine and 
stationary work. The first few of the catalogue 
are devoted to illustrations of boats, yachts, and commer- 
cial craft which have been fitted with Parsons engines for 
main or auxiliary power. Designs for yachts’ tenders, 
cruising launches, and larger motor-boats are also repro- 
duced. These are followed by full particulars, with 
specifications and outline diagrams of marine sets ranging 
from 7 to 180 horse-power. Separate types are built in 
each size for running on petrol and paraffin respectively ; 
there is, however, no difference in the price. The cata- 
logue also gives full rticulars of reversing-gears, 
clutches, water-cooled silencers, universal joints, circu 
lating-pumps, propellers, and other fittings for marine 
use. Stationary engines are next dealt with, the illus- 
trations included showing the engines driving dynamos, 
air-compressors, and other machinery. Full instructions 
for installing and running the engines are also given. 
Every item in the catalogue is priced, and has a code 
word assigned to it, so that foreign clients can order 
complete sets, or spare parts, by cable with the least 
possible trouble and delay. 


Pressure-Gauges and Guuge-Testing Apparatus.—Copies 
of their revised price-lists of pressure-gauges and gauge- 
testing apparatus have reached us from Messrs. Schiiffer 
and Budenberg, Limited, Whitworth-street, London-road, 
Manchester. The first of these lists deals with pressure 
and vacuum-gauges of the Schiiffer and Bourdon types, for 
steam, air, and hydraulic pressures. Among the gauges 
listed is one especially suitable for use in connection with 
low-pressure steam-turbines, arranged to show directly 
the absolute pressure in the condenser. It consists of 
two Bourdon tubes, one in connection with the condenser 
and the other evacuated and hermetically sealed. Both 
tubes are connected by suitable mechanism to the 
inter, the arrangements being such that the variations 
in atmospheric pressure are compensated for by the move- 
ments of the evacuated tube, so that the pointer shows 
the true absolute pressure at all times. This list also 
includes the firm’s new frictionless maximum pointer for 
pressure-gauges. The feature of this device is that the 
pvinter is kept in the maximum position by means of two 

wls working on a fine ratchet wheel instead of being 

eld in place by friction, as it usually is. The maximum 
pointer has thus no tendency to retard the movements 
of the indicating pointer. Particulars of pressure- 
gauges mainly intended for use on model engines and 
boilers are also given. One of the little gauges listed has 
a dial .in. in diameter, and is capable of indicating pres- 
sures up to 150 lb. per sq. in. ; 1t can be supplied in a 
solid gold case. A second list deals with test-gauges of 
standard, portable, single and duplex types. 1s list 
also gives particulars of electric and other alarm gauges, 
and of an hydraulic gauge combined with a counter 
to register the number of times a certain 
pressure has been exceeded. When used in connection 
with an hydraulic press it shows the number of times the 
press has Soom A third price-list gives particulars 
of a large —— of pressure-gauge testers, mercury 
columns, mercurial vacuum and pressure gauges, differen- 
tial pressure gauges, and water columns. 
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“ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


SELECTED ABSTRACTS OF RECENT PUBLISHED 8PEOCIFI- 
CATIONS UNDER THE AOCT OF 1907. 

The number of views given in the Specification Drawings is stated 
in nD where none is mentioned the Specification is not 
illustrated. 

Where inventions are communicated from abroad, the Names, &c., 
of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent Office, Sale 

ranch, 25, a Buildings, Chancery-lane, W.C., at 
the uniform price of 8d. 

The date of the advertisement of the t of a Complet 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may, at any time within two months from the date of 
the advertisement of the t of a Complet i ‘ion, 
give notice at the Patent O; of ition to the grant of a 
Patent on any of the grow mentioned in the Act. 








ELECTRICAL APPARATUS. 


27,21211. Siemens Brothers Dynamo Works, 

ted, London. (Siemens - Schuckeriwerke, G.m.b.H. 
Berlin, Germany). 0-Electric Machines. [12 Figs.) 
December 5, 1911.—Direct-current dynamo-electric machines 
provided with commutation field or fields, which are varied in 
accordance with the strength of the armature current, are known. 
According to this invention, it is arranged that with the same 
armature current the strength of the commutation field or fields 
is automatically decreased as the speed of the machine is in- 
creased, or is automatically increased as the speed of the 
machine is decreased. Fig. 1 of the drawings shows one way of 
carrying out the invention, a denoting the armature of the 
machine, w the commutation-pole windings, which are in this case 
shunted by a diverting resistance r. The divertirg resistance is 





(27.242) 





varied according to the speed of the machine in such a manner 
that as the speed increases more current is passed through r. 
The variation of the resistance r may be effected by a centrifugal 
governor, or when the machine is a motor which is driven by 2 
Ward Leonard set, the resistance r could be varied by a member 
linked with the controlling-lever of the set. Fig. 2 shows another 
arrangement in which an auxiliary machine is directly or indirectly 
driven by the machine a. The field of the auxiliary machine is 
excited by a winding e placed in series with the commutation- 
pole windings w, and the armature / of the auxiliary machine is 
connected to an auxiliary winding z of the commutation-poles. 
The winding z is arran to act in o ition to the main 
commutation-pole windings w, so that with increasing speed of 
the armature a the commutating ampere-turns are diminished. 
(Accepted May 80, 1912.) 


19,583/11. The British Thomson-Houston Co 
Limi London. (General Electric Company, Se iM, 
U.S.A.) tective Devices. [2 Figs.) September 2, 1911. 
—This invention relates to electrical apparatus t> be used on 
circuits of which the — is high enough to cause the 
appearance of corona if the apparatus is constructed in the 
ordinary manner, aad more icularly to electric switches to 
be used on such circuits. The cular form of apparatus or 
switch shown in the drawing is well adapted for controlling 
circuits, but as the potential of the circuit is raised corona tends 
to form on all the live parts of the switch, particularly those 
parts having sharp corners or projections where the electrostatic 


| 


| 
| 
| 





stress concentrates until the air breaks down and corona appears. 
In accordance with this invention, the appearance of corona on 
the contacts at normal operating vol is prevented, and its 
Sppearance at a higher voltage is greatly hindered, by modify- 
ing or equalising the electrostatic field around the stationary 


contact 4 is shielded and substantially enclosed or encircled by 
a shie! member 11, which is conducting at least to the extent 
that the electrostatic charge of the contact 4 will diffuse or extend 
over it. The member 11 is preferably made in the form of a cup 
or bell, electrically connected to the contact 4, and with its edges 
made smooth and of sufficient diameter to prevent the appearance 
of corona on them. The edges may be given the necessary dia- 
meter in any desired way, but are preferably rolled over to form 
a smooth rim of considerable diameter. member or bell 11 
practically encircles or surrounds the stationary contact 4, and 
is of a size and depth to extend above and below the contact 4, so 
that when the switch is closed both the stationary metal con- 
tacts 6 of the bridging contact are inside the bells, and the 
formation of corona on them is hindered. In order that the 
bridging contact may enter the bells 11 and make good en - 
ment with the stationary contacts, and assume such a poaition 
that formation of corona on both the stationary and ng 
contacts is hindered, the bells 11 are provided, on their sides 
adjacent each other, with openings 13, preferably made in the 
form of channels having walls 14 which extend along the bridging 
contact to such a distance that when the switch is closed the 
bolts 8 and all the other sharp corners and projections on the 
bridging contact adjacent the conducting member 6 are covered 
and shielded by the walls 14 of the bells 11. Corona on these walls 
is prevented by making the walls smooth-edged and with rounded 
corners. (Accepted May 30, 1912.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 
28,967/11. The Firm Gebruder Sulzer, Winter- 
ur, Combustio: 


(3 Figs.) February 17 ile The val poaiing 4 weet — 

8. ° .—The valve-o) gear icu- 
larly intended for the scav ng-air pumps of naecl-tombun 
tion engines is arranged within the crank-casing and in the suc- 
tion or discharge-pipe of the scavenging-air pump, so that a 
stuffing-box for the reciprocating valve-rod is unnecessary, and 
the valve-rod can be directly connected to the valve and yet be 
moved through the arc of a circle without the provision of a link 
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to carry the rod through the stuffing-box in a straight line. a@ is 
the cylinder of the scavenging-air Jom of an internal-combustion 
engine, and is the pump-piston driven from the shaft c. disa 
piston-valve which controls the supply of air to the scavenging 

ump, this valve d being Moy ~ y means of an eccentric ¢, 

lance-lever f, and the rod A pivotally connected to the slide- 
valve d. ¢ is the suction-pipe. The balance-lever / is rotatably 
mounted on the frame of the pump, and a gas-tight joint between 
the suction-pipe and the crank-casing is obtained by the pivot of 
such lever. (Accepted May 30, 1912.) 


307/12. Sir W. H. Bailey, A. J. Bailey and W. B. 
Dale, Salford. Carburettors. (2 i) anuary 4, 1912. 
—In the carburettor of an internal-combustion engine, according 
to this invention, the applicants arrange the petrol set (or jets) 
and the restricted portion or choke tube (or tubes) in such a 
manner that they ‘are easily visible and accessible from the 
intake side or atmospheric side of the carburettor while the 
carburettor is working, and the part under in tion is per- 
forming its function whereby adjustments may readily and 
rapidly effected. The drawing illustrates the invention arranged 
as a single-jet carburettor. » is the mixing-chamber of the 
carburettor ; ¢ the inlet from the float chamber ; d is the barrel 
which is screwed into the _— passage c, and has screwed into 
it a plug e¢, provided with a head 1 t in diameter than its 
screwed portion. The plug e has a central longitudinal passage, 
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or a series of external longitudinal slots communicating with 
radial holes or slots through which the petrol is disc’ in 
the form of spray into the choke-tube /. According to this inven- 
tion, the jet, comprising the barrel d and plug é, is mounted, 
preferably vertically, in the chamber } ; but it may be mounted at 
any other angle, provided that it remains visible and easily acces- 


sible from above and on the intake side or atmospheric side of the 





Contacts in such a manner that corona will not appear except | 
at voltages very much higher than the voltage at which | 
corona appears if this invention is not embodied in the switch. | 
The electrostatic field around the contacts is modified or | 
controlled by a shielding member made of a material which | 
permits an electrostatic to diffuse over it, and mounted | 
adjacent the contacts. This result may be accomplished in | 
various ways, but in the preferred construction each stationary | 





choke-tube of the carburettor ; and it is surrounded with the, 
owe wey 4 detachable and readily changed choke-tube or ring f 
orming a restricted portion, by means of which the velocity of 
the air past the jet can be regulated, the supply of petrol being 
controlled by screwing the plug ¢ into or out of the barrel d; and 
the velocity of air be regulated wing the choke-tube 


RAILWAYS AND TRAMWAYS. 

raction Company, ‘Limited, ‘Londen, Railless 
on 5 ess 
Traction Systems. [4 Figs.) May 19, 1911.—This invention 
has particular reference to a trolley-base for use on a vehicle 
receiving its power from two or more overhead conductors, and 
the invention consists, in such a trolley-base, of the combination 
with a pivoted yoke upon which two or more rotatable trolley- 
sockets are mounted, of one or more ngs which tend to cause 
the trolley-sockets to rotate about their axes in such a direction 
as to uce side-pressure on the conductors or trolley-wheel 
flan and also tend to cause the yoke to rotate about its pivot 
in the same direction as the sockets rotate. The trolley-sockets A 
are rotatable upon a yoke B, which is itself capable of turning 
about a central pivot on a fixed base O. Further, the pole 
sockets D are acted u E through the rods F and 
levers G. An important feature of this invention is that the 
control-springs H which, when the sockets A turn in one direction 
tend to turn those sockets further in the same direction, have 
their ends, which are remote from the sockets, attached to 
stationary points instead of being connected to points which move 
with the yoke B. On reference tothe drawings it will be seen that 
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the springs H, which are in compression, are supported on rods 
passing through pivoted bearings in a cross-arm J, which forms 
&@ partof an extension or bracket J! of the stationary base O. 
Suppose now that owing tothe motion of the vehicle relatively to 
the overhead conductors the trolley sockets A turn relatively 
to the yoke. In such circumstances it is found that the control 
springs H not only act to rotate the sockets in the same direction 
and thus counteract the lateral pressure on the conductors, but 
also tend to rotate the yoke B on its central pivot in the same 
direction, so that the parts assume relative positions somewhat as 
illustrated in.Fig. 3. is action gives great freedom of motion 
to the vehicle and allows it to be moved and turned upon the road 
in ways which, with trolley bases as hitherto made, would neces- 
sarily result in the trolley collectors leaving the conductors. The 
rotatable sockets A are shown ared together by means of the 
spur-wheels K and the tntorunedione pinion K!, but the invention 
is not restricted to geared-trolley sockets, but’ may be applied to 
two or more sockets mounted on a pivoted yoke and free to rotate 
independently of each other. In practice where gearing is pro- 
vided some convenient arrangement such as a locking-pin or key 
may be furnished so that the gear can be thrown out of action. 
For instance, one of the spur-wheels K may be so arranged that 
on the withdrawal of a pin it will rotate freely without turning 
the socket A. (Accepted May 80, 1912.) 


12,661/11. J. W. Cloud, London. Fluid-Pressure 
Brakes. (4 Figs.) May 25, 1911.—In fluid-pressure braking 
apparatus of the kind in which the application of the brakes is 
effected in two stages, the first of which serves to bring the brake- 
blocks into contact with the wheels of the vehicle, the second 
stage serving to effect and maintain the necessary braking pres- 
sure, and the two mov are effected by means of two brake 
cylinders of different areas, the larger brake cylinder is arranged 
to be supplied with fluid under pressure through an inlet 
at a considerable slower rate than that at which fluid under 
pressure is supplied to the smaller brake cylinder, the supply of 
air to the two cylinders being either simultaneous or successive. 
The braking apparatus comprises, in addition to the train pipe 1, 
auxiliary reservoir 2 and triple-valve 8, a special brake cylinder 
4, the constructional details of which are more clearly shown 
in Figs. 2 and 3. The brake cylinder 4 comprises a large 
cylinder 5 and a small cylinder 6, the cylinder 5 being provided 
with a piston 7, which is attached to a cylindrical member 8 
located within the cylinder 6, the end of the cylinder 8 being 
closed, and constituting the piston 9 of the cylinder 6. The 
piston 7 is provided with a piston-rod 12 connected to the brake 





rigging. 13 in the wall of the cylinder 56 communi- 
cates Fith the interior of the cylinder at a point intermediate 
its len 


through porte 14. The me 18 also communicates 
with inner face of the piston 7, and with a passage 15 in the 
wall of the cylinder 6. At the end of the cylinder 6, remote from 
the cylinder 5, isan opening 16 connected to the brake cylinder 
port of the triple valve by a pipe 17. The opening 16 establishes 
communication between the triple valve and the outer face of the 





4 by chan 
or ring Jf for one of a different internal diameter. (Accepted 
May 80, 1912.) 





piston 9, and also with the passage 15 through a non-return valve 
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18, which permits the flow of fluid under pt from the 
passage 15 to the opening 16. The cylinder 6 a second inlet- 


engine to which the barring-engine is applied. As usual, the 
pinion-spindles have a certain limited freedom of movement in 


port 19, located in such position as to be uncovered during the | their bearings, and are held normally out of engagement with the 


outward movement of the piston 9 when the latter has reached 
such a position that the piston 7 has passed over the ports 14. 
The port 19 leads to a port in the seat of oa plug- 
cock 21, the movable member of which is provided with a groove 
extending around a portion of ite circumference, and adapted to 


barring-rack by springs. Also, as usual, they are moved into 
engagement therewith by the pressure near their ag eo of 
brake-plungers, these brake-plungers being movable inwards by 
hand levers E, F. In order to lock the pinions A, B in their off 
positions, the levers E, F are provided (see Figs. 2 and 3), with 

jecti E4, which, when the levers are home, enter between 





register with the port and with one or more restricted op gs 24, 
cooenmaee position to which the plug-cock is set, The opera- 
tion of this form of improved regulating apparatus is as follows:— 
When it is desired to apply the brakes, fluid is supplied from the 
triple valve 3 through the pipe 17, and enters the cylinder 6 
by means of the opening 16 ; the piston 9 is thereupon moved 
towards the left, carrying with it the piston 7 and operating the 
braking mechanism by means of the piston-rod 12 so as to Brin 

the brake-blocks into contact with the wheels of the vehicle. 


During this part of the application of the brakes the piston 7 can | 
type and consists in providing improved means for enabling any 
tube i 
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Fig. 2. 








be moved freely in its cylinder 5 owing to the fact that the por- 
tions of the cylinder 5 on either side of the piston 7 are in free 
communication with one another by means of the passage 13. 
As soon as the piston 9 has reached such a position as to uncover 
the port 19, the fluid under preesure in the cylinder 6 enters this 
port, and passing through the port and the groove in the plug- 
cock 21 is admitted to the passage 15 through one or more of the 
restricted openings in accordance with the position to which the 
plug-cock has been set. A more or less restricted flow of fiuid is 
thus supplied to the cylinder 5, and acts upon the larger piston 7 
to effect and maintain the necessary braking pressure. hen it 
is desired to release the brakes, fluid under ee in the cylin- 
ders 5 and 6 is permitted to flow through the opening 16 by the 
operation of the triple valve in the usual manner ; the fluid under 
pressure from the cylinder 5, passing through the passage 15, can 
reach the opening 16 not only through the restricted ports in the 
plug-cock 21, but also through the non-return valve 18, so that 
the fluid under pressure in both brake cylinders can be rapidly 
released. (Accepted May 80, 1912.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


21,473/11. F. Har ves and R. A. Bruce, Bolton. 
Barring-Engines. [5 Figs.) September 29, 1911.—To enable 
a barring-engine of the kind in which a worm-driven pinion is 
caused to engage the barring-rack on the engine by the applica- 
tion of a brake to its periphery, and to move back and so auto- 
matically disengage itself. fronf the barring-rack upon the latter 
over-running it, to be capable of barring in both directions, there 


Fig.2. Fig.3. 



































j 
ae 
te 
U | 


8 applied, according to this invention, upon the opposite side of 
the worm and in the same plane, a second worm-en and 
barring-rack-en ng pinion free to move toa limited extent. In 
carrying out the invention, there are two worm-e 

barring-rack-engaging pinions A, B, either capable of being thrown 
into engagement with an external or an internal ng-rack, 


indicated by chain lines O, D, as may be fitted to the particular 





the spindles A! and the ends of the bearings A? (towards which 
they are otherwise free to move) and prevent such movement, the 
spindles being, of course, free to move when the levers are lifted 
to apply the brake-plungers. In order to add further security and 
revent inadvertent movement of both levers E, F together, an 
nterlocking device may be provided. (Accepted May 22, 1912.) 


12,953/11. B. Musgrave, Bolton. Water - Tube 
Generators. [5 Figs.] May 30, 1911.—This invention relates 
to an improved construction of steam-generator of the water-tube 


n a group to ke removed and renewed if required without 
removing or disturbing any of the other tubes. In this invention, 
the boiler consists of a number of mild-steel inclined tubes 
arranged in groups, as D, E, and F, or more groups if required, 
together with a group G of vertical tubes, whose ends are ex- 
panded into mild-steel square tubes or headers, as b, at the top, 


Fig.t. 
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and like tubes or headers )! at the bottom of said inclined tubes, 
with an access plug / opposite each end of each tube. One end 
of each bottom header /! is connected alternately to a mild-steel 
water-drum ¢, and the opposite end of the top header in the same 
element connected alternately to a mild-steel steam-drum e ; the 
first three groups of tubes D, E, F act as steam-raisers, and the 
fourth group G as flow tubes and as an economiser. Any one of 
the tubes can be easily withdrawn and a new one fixed in a very 
short time, there being easy access to top and bottom headers 
and a clear course for withdrawal and insertion of tubes. 
(Accepted May 22, 1912.) 


18,635/11. D. R. Todd, Manchester. Water-Tube 
Ss -Generators. [6 Figs.) August 18, 1911.—According 
to this invention, the lower water-chamber or element of water- 
tube steam-generators of the type referred to in the Specification 
of Patent No. 11,638, of 1901, is, broadly, of horse-shoe form as a 
whole in vertical section, and has the arms curved inwards 
and approaching more or less ciosely towards one another and 
dependant, while the furnace lies within the arms. In the 
example shown, the lower water-chamber or element is, as 












































already explained broadly, and as a whole, of horse-shoe form in 
ndant arms A, B being curved in towards 
within them the 
furnace-chamber, of which the grate C and bridge D is —onenet 
ivided 

provided with a filling E) and 
The internal 


vertical section, the de 
one another at their lower ends, and formin: 
by them, In this example, the element as a whole is 
longitudinally (the joint being 
consists of two symmetrical units face to face. 
surfaces are in this case stiffened by internal indentations G. 
Accepted May 22, 1912.) 


MISCELLANEOUS. 


408/11. H. L. Sh A. E. Short, and H. O. Short, 
x echanical g-Machines. (3 Fige.| Octo- 
ber 11, 1911.—This invention relates to the arrangement of 


surfaces upon both sides of which water or air can act, here- 
after termed hydro-vanes, for placing beneath the carriage of a 


filying-machine which is constructed so as to ascend from water 


or to alight on water as required. The hydro-vanes are con- 
structed in duplicate form composed of vanes A, B, and these 
vanes meet centrally at their lowest point C. The vanes A, B are 
of suitable curvature from front to back, in proportion to their 
length and in view of the speed at which the hydro-vane is required 
to travel through the water. The angle at C formed between the 
vanes A, B is such as to suit the speed at which it is required for 
the resistance or support to be taken up in the water. The 
more acute the angle within certain limits, the more gradual will 
be the taking up of the resistance and lift. The angle of junction 
of the two hydro-vanes A, B forming such a pair is supported by 
a central strut D, the upper portion of which is connected to a 








cross-member E, to which lugs or plates E! are connected for the 
purpose of attaching the vane to the under portion of a flying- 
machine. A further strut F may also be employed for staying 
the central portions of the vanes A, B. When the hydro-vane is 
travelling through the water, the angle of junction C is most 
deeply immersed, and when the fiying-machine to which the 
hydro-vane is attached commences to rise from the water, the 
outer or upper ends of the vanes leaves the water first, and both 
vanes rise evenly as the aeroplane rises until the hydro-vanes are 
entirely withdrawn. On alighting on the water the angle of 
junction is the first point to touch, and as the hydro-vanes gradu- 
ally become immersed the resistance is taken up gradually, and 
without any sudden shock. (Accepted May 22, 1912.) 


14,789/11. T. A. W. Robinson,Cambridge. Measur- 
Centrifugal Force. (3 Figs.) June 26, 1911.—A machine 

for measuring centrifugal force, according to this invention, is 
constructed as follows :—On a wedge-shape base K! is a bracket, 
O! the base and bracket forming the bearings for the spindle B, 
on which, between the base and bracket, is mounted a grooved 
pulley Q!. To the spindle B is screwed a box-like frame N!, into 
which is screwed, perpendicular to the spindle, the two arms A! 
and A?, A weight W! is supported on the arm A!, and is 
cylindrical in form, being drilled to fit loosely on the arm. The 
weight W! is made of a definite thickness, and the distance from 
the axis of rotation to the inside edge of the stop L! is also a 
definite distance. The weight W? is similar in shape and weight 
to the weight W!, and is mounted on the arm A2, being free to 
slide along that arm. This weight can be clamped at any position. 
The cord M! is attached to the weight W! on both sides of the 
arm Al, In the side of the frame N!, into which the arm A! is 
screwed, are drilled two holes of a diameter larger than the cord M}. 
The grooved roller E! is mounted in the frame N!, being free to re- 
volve on its spindle, which is fixed in two opposite sides of the 
frame. grooved roller is mounted so that its axis is at right 
angles to the axis of the arms A! and A2, a line tangential to the 
bottom of the ves cutting the axis of rotation, and a second 
line so tangential to the grooves cutting the axis of the arms. 
The distance between the grooves in the roller E! is equal to the 
distance between the centres of the holes in the frame N}. The 
cord M! passes through these holes under the roller E!, and is 
carried upwards. perpendicular to the arms A! and A2, passing 
round the pulley F!, The pointer I! 1s screwed at right angles 
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Fig.l. 











into the rod I? attached to the stirrup of the pulley F!, The cord 
pet oe over the ball-bearing pulley C!, and to the end of this 
cord hanging over the pulley the ring G is secured. The ring G is 
made of a weight approximately equal to the combined weights of 
the rod I®, pointer I!, pulley F!, fork F2, screw F°, flanged pin F4, 
cap 8, and the balls used in the swivel. On the base K! is formed 
a pillar K2, drilled to take the cranked rod J}. The scale D! is 
secured to a bracket D2 which may be clamped at any position 
along that rod. The platform H! is soldered into a slot formed in 
the socket H2, which is clamped on the rod by the thumbscrew 
H*, The spur-wheel of a revolution counter X! is actuated 
by a pin screwed into the rim of the pulley Q!. From the 
foregoing description it may be seen that the weight to be 
compared is suspended from the ring G resting on the plat- 
form H}. The weight W! is pulled outwards until it is against 
the stop L!, when the scale D! is moved along the rod J! until 
the pointer I! indicates on the scale the distance of the centre of 
the weight from the axis of rotation. The scale D! is then 
clam The counterweight W2 is then set at the radius at 
which the centrifugal force is being determined, and the plat- 
form H! set ata ition along the rod J! so that the pointer I! 
indicates on the scale a radius slightly less than that at which the 
force is being determined. By this means excessive vibration of 
the machine is avoided when the spindle B is started ——— 
The speed of the machine is gradually increased until the centri- 
fugal force of the weight W! lifts the comparison weight off the 
platform H}, and the pointer indicates the desired radius. The 
speed is then maintained constant, and the time of a definite 
number of revolutions of the spindle ascertained. The centri- 





fugal force of the weight W! may then be calculated. (Accepted 
May 30, 1912.) 
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THE FRIED. KRUPP ESTABLISH- 
MENTS, ESSEN. 


have developed to such an extent that they have 
now become one of Germany’s most important 
national assets. Essen a century ago numbered 


In November, 1811, Friedrich Krupp, a merchant hardly 4000 inhabitants; it was a small country 
and a prominent citizen of the township of Essen, town, having a long-established but fast declining 


decided to start there the manufacture of crucible 
cast steel and cast-steel goods to compete with the 
English products of this class. He entered into 
renege 3 with two men who stated they were 
able to make crucible steel, and boasted that they 
knew all the details concerning the ‘‘ mysterious 
flux,” which was at that time sup 
essential feature of the process. ith the aid of 
these two men, he started experiments in a small 
way, ina shed he rented. With a view to regular 
manufacture, he put down in the course of the 


Fig. 2. 
THE ESSEN WORKS IN /8/9 


sed to be the | 


THE ESSEN WORKS IN 1848. 


THE KRUPP HAMMER FACTORY 
* IN ALTENESSEN,IN 1826. 





Fic. 1. 














Fig, 3. Fig. 4, 


THE ESSEN WORKS IN 1853. 





179 


of the German Emperor, surrounded by a large 
number of chiefs of States and other authorities, 
by the various members of the Krupp family, and 
by the staff of the establishments = are now so 
nobly carrying on the work of their departed chiefs. 
We may state here, in passing, that although after 
the death, on December 22, 1902, of Friedrich 
Alfred Krupp, the only son of Alfred Krupp, the 
concern was converted into a limited liability com- 
pany, the establishments remain still the property 
of the Krupp family. The celebrations which com- 
menced yesterday, and are being continued to-day, 
mark, therefore, also a 100 years’ connection 
between the Krupp family and the establishments 
which bear their name. 

A few data concerning the Essen Works will be 


Fia. 5. 
THE ESSEN WORKS IN /861. 
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following year, 1812, on a small property he owned 
at Altenessen, in the north of the township, a very 
small factory, consisting of a crucible-steel foundry 
and a forge containing a tilt-hammer. To drive 
this latter he had at his disposal a portion of the 
water-power derived from a small stream running 
down from two ponds close by—a tributary of the 
Emscher, Friedrich Krupp’s eldest son, Alfred, 
was born a few weeks after the experiments referred 
to had started—on April 26, 1812. The pre- 
scent year therefore marks the hundredth anni- 
versary of the foundation of the vast Krupp estab- 
lshments, also the hundredth anniversary of the 
birth of Alfred Krupp, under whose guidance they 





small-arms industry. At the present time, owing 
to the genius of one man, Alfred Krupp, and his 
unremitting hard work, aided, it is true, by the 
foresight of his father and the moral support he 
received from a brave mother and ee 
brother and sister, it is a city of 300, 

inhabitants. Much more, it has become one of 
the most important cities of Europe. It was — 
therefore, that the anniversary should be duly 
kept, and yesterday a series of festivities were com- 
menced at the Essen Works and in the town to pay 
honour to the memory of the founder and pro- 
moter of the vast establishments, the ceremonies 
which are taking place being graced by the presence 
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found of interest. 
shown in the plans, Figs. 1 to 7, which illustrate 


Their development is clearly 


the old hammer factory at the mill, and the Essen 
Works in 1819, 1848, 1853, 1861, 1873, and 1912. 
Friedrich Krupp, the founder of the small cast- 
steel foundry referred to above, was born in July, 
1787. His career was mapped out for him by his 
father, and, like him, he was to be a merchant. In 
his youth, however, and before taking over his 
father’s commercial business, he spent several 
years at the very small iron works which were, 
at the commencement, springing up very slowly 
in the Rhine and Ruhr districts, now the 
German “ black country.” When he. settled 
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down as a merchant in Essen, he soon found 
out the extent to which English cast steel was 
demanded and the difficulties which surrounded 
the importation of this material in the ordina 

course as far as the Essen district, difficulties whic 
were greatly enhanced by the ‘‘ Continental 


other difficulties in the shape of variations in the 
quality of his cast steel. He persevered, neverthe- 
less, and was encouraged by the fact that the dies 
made from his steel generally maintained their good 
repute. He tried other products—forged bars, 
rods, and slabs for tool-making—but ultimately 


and his iron and coke. He was not only hampered 
by lack of funds, but had frequently to stop work- 
ing through lack of water for driving his hammer. 
Owing to the bad roads deliveries were also occa- 
sionally delayed for several weeks and even months. 
All these conditions rendered the competition with 


system ” put in force by Napoleon I. for cutting | found that but little trade was possible in these ; | English cast steel exceedingly difficult. When, in 


off all English supplies from the continent of 
Europe. This led him to put down the small cast- 
steel foundry in question. His first customer was 
his father-in-law, Wilhelmi, to whom he sold small 
cast-steel ingots in 1815, three years therefore 
after he had put down his plant. He obtained 
the raw material from the neighbouring iron works, 
coal was mined at Essen, and small iron furnaces 
were in operation a short distance away. In his 
crucible furnace he used coke as fuel, obtained by 
desulphurising the coal in stacks. He first cast the 
steel in sand moulds, but gradually improved his 
installation as far as he was able, 
unaided, to do so, and in course 
of time he used larger crucibles. 
His next attempt was to try the 
manufacture of files, using ordi- 
nary steel which he purchased 
from the neighbouring works ; 
but this ended in failure. The 
‘* Continental system” being 
abolished a few years after, 
English cast steel came in more 
freely, and proved for the Essen 
ee a dangerous competitor. 

is first partnership with the two 
brothers Kechel, then, later, his 
partnership with one Nicolai, 
proved two most disastrous ven- 
tures, and a lawsuit he entered 
into in 1816, with the latter, was 
only settled, in Friedrich Krupp’s 
favour, in 1823. 

He started afresh working 
alone in 1816, and increased in a 
small way his supplies of cast 
steel to neighbouring tool works, 
and cast-steel bars and steel for 
dies to the mints of towns situ- 
ated a short distance from Essen. 
There is still extant a statement 
issued in November, 1817, by the 
Diisseldorf mint to the effect that 
the dies made from the Friedrich 
Krupp cast steel were preferable 
to those made from ‘‘ so-called ” 
Huntsman cast steel. In 1817 he 
employed ten men, and each heat 
yielded at the utmost from 15 to 
20 lb. of serviceable cast steel, a 
quantity which was barely suffi- 
cient to meet all the demands 
made upon him. This led him to 
contemplate increasing the capa- 
city of his furnaces, and also en- 
larging his tilt-hammer, the one 
he then used being hardly able to 
cope with the small output of from 
15 lb. to 20 lb., but he had, unfor- 
tunately, exhausted his funds, 
mostly through the fault of his 

tners. An appeal he made to 
the State for financial aid was de- 
clined, thereupon members of his 
family granted him a loan, which 
enabled him to build a new and 
larger melting plant,which formed 
the nucleus of the present Essen 
Works, near which was erected 
a small overseer’s cottage ; this eventually became 
the ‘‘Stammhaus,” or ancestral home. The new 
lant, which was ready towards the end of 1819 
see plan Fig. 2), comprised eight melting furnaces 
instead of six, taking larger crucibles, containing 
45 lb., thus doubling his output of cast material. 
He was unable, however, to put down at the same 
time a more powerful hammer. The new furnaces 
were built in a small shop near the ‘* Stammhaus ” 
(Fig. 10, page 182), more in the centre of the town- 
ship ; the old hammer remained at the mill. The 
new plant was nearer the coal and coke supply for 
melting, but, on the other hand, Krupp had to carry 
the cast steel to the hammer at the mill for forging, 
and in periods of drought and frost he had to have 
his hammering work done in neighbouring shops. 
Financial difficulties again supervened, and, lacking 
credit, he was at times compelled to apply to dif- 
ferent works for his iron supplies, and this led to 





no customers were forthcoming, and English cast | 1823, his lawsuit with Nicolai was adjudged in 
steel could be delivered cheaper in Berlin and other | his favour, Friedrich Krupp again a plied for State 
large towns than steel proceeding from an out-of- | aid, but this was again declined. his disappoint - 
the-way place like Essen. ment, added to the numerous discouragements he 
Among his other attempts were the manufacture | had had constantly to meet through life, proved too 
of steel for carriage-springs, for cutting-tools, also | much for him ; he fell ill, his small business 
die-making for stamping out spoons and forks. He | gradually disappeared, and he died on October 8, 
also gave his attention to the manufacture of small | 1826, being then just over thirty-nine years of age. 
forged-steel rolls for the mints; these rolls were| Friedric Krupp left the factory as it then stood 
turned and hardened at the Diisseldorf Mint, but | to his wife and children, but the legacy was one 
were frequently found to crack in the hardening of debts only. For months past the factory 
process ; and, even if they had been found success- had been at a complete standstill, there were no 
orders on hand and no raw 
material left. But Friedrich 
Krupp’s widow, the mother of 
Alfred Krupp, was a woman of 
will and character. She owned 
the factory up to the year 1848, 
to which she devoted all her care 
and attention, aided by her eldest 
child, a daughter; Alfred Krupp, 
her eldest son, undertaking the 
various processes of manufacture. 
Alfred Krupp at the time of his 
father’s death was only fourteen 
years of age, but he had fre- 
quently helped in the factory and 
was conversant with the processes 
of crucible manufacture, the 
charging and the melting work, 
having been taken from school 
periodically for the purpose. We 
may here state that Friedrich 
Krupp’s widow died at the age 
of sixty, in the year 1850; her 
memory is still venerated in the 
district and will continue to be 
for years to come. Her youngest 
son died in 1901. The second 
son, Hermann, was one of the 
founders of the Berndorf Metall- 
warenfabrik, Berndorf, Austria, 
now owned by the latter’s son, 
Arthur Krupp, a works which 
has also acquired great repute. 
The eldest son, Alfred Krupp, 
however, born, as above stated, 
on April 26, 1812, met with more 
success still. He continued his 
father’s business at Essen, aided 
by his mother, and became the 
sole proprietor of the works in 
1848. His life-history may be 
divided into three periods—that 
of 1825 to 1848, a period of 
contest with comparatively small, 
though heavy, financial and other 
difficulties, set-backs, and modest 
successes, during which the 
foundation was laid for further 
attempts and developments ; that 
from 1848 to 1871, when the 
works increased, slowly at first, 
then with augmenting rapidity ; 
and that from 1871 to 1887, when 
the works, in common with other 
similar works throughout the 
world, had to face a serious crisis, 
which was followed by a period 
ful, they would have had to compete with the English | of active development. A portrait of Alfred Krupp 
chilled cast-iron rolls, which were giving full satis-| is given on this page, and one of his son, the late 
faction. He thereupon tried the manufacture of | Friedrich Alfred Krupp, on the opposite page. 
cast-steel rolls by casting, but these werealso found; On the death of riedrich upp his widow 
to crack on hardening. It is most interesting to note | issued a circular stating that the secret of the 
in this connection that in the early ‘twenties of | manufacture of crucible cast steel had not been 
last century Friedrich Krupp endeavoured to meet | lost, but had been transferred to her and to 
the difficulty he encountered with the manufacture her eldest son, Alfred Krupp, adding that she 
of these rolls by making them of a steel-copper would, together with the latter, conduct the busi- 
alloy. In this he succeeded, and the rolls so made ness under the same name as heretofore, of Fried- 
required no hardening and proved satisfactory. He rich Krupp—a name which has been maintained to 
was therefore presumably the first metallurgist to | this day—the specialities being the manufacture of 
roduce what are now termed special steel alloys. | cast-steel bars of any thickness, of cast-steel slabs, 
But he lacked financial support to pursue this | also of forged cast-steel pieces to pattern for the 
speciality ; he had hardly sufficient funds even to| making of dies, rods, mandrels, cloth-shearing 
continue his current work. The monetary value of blades, rolls, and so forth. Members of the family 
his highest output never exceeded about 4001. in | stepped in and gave financial support. freely for 
any year, which left him but a meagre return continuing the work, and, thanks in a ~ 
after paying his men, his material for his crucibles | measure to the indomitable energy displayed by 
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Alfred Krupp, who was then still a youth in his 
teens, the manufacture of cast steel was taken up 
afresh, and it gradually prospered. The greater 
part of the output at the commencement was 
devoted to the manufacture of tool-steel, the sale 
of which was facilitated by the gradual develop- 
ment of engine construction in the Rhine and Ruhr 
districts. He added to his specialities the making 
of steel platens for facing the tilt-hammers then in 
use for heavy forge work. Tanners’ tools formed 
also a remunerative product ; these latter were the 
first specialities which Alfred Krupp guaranteed, 
replacing free of cost those which proved faulty. 
In course of time he extended the guarantee to his 
other products, thereby gaining the confidence of 
his buyers and increasing his sales. This led him, 
and very naturally so, to acquire a very complete 
knowledge of the properties of iron, which stood 


him in good stead for the selection of the right 


qualities for his melting work ; 
at the same time he paid the 
greatest attention to the selection 
of the best materials, clay and 
graphite, for the manufacture of 
his crucibles, and coke for firing 
his furnaces. 

The supply of coining - dies 
being surrounded with difficul- 
ties, and being, moreover, in- 
sufficient to occupy the factory, 
Alfred Krupp followed in the 
steps of his father, and turned 
his attention to the manufacture 
of rolls. In 1826 to 1827 he 
supplied several rough - forged 
steel rolls, which were turned 
at the mints, but, as formerly, 
these were found frequently to 
crack on hardening; but he 
greatly improved matters in this 
connection by forging the rolls 
square or octagonal, and sup- 
plying them in either of these 
shapes to the mints for turning 
and subsequent treatment. He 
developed his sales, and these 
formed mostly a house-to-house 
business, with visits to the fairs 
and markets held in towns of 
the neighbourhood. In 1829 
he built a press for forging 
tanners’ scrapers, a machine 
constructed mostly of timber, 
and in which the pressure was 
given by operating wedges of 
different sizes. He again took 
up the manufacture of files, 
mostly with a view to utilise the 
waste material rendered available 
by his crucible melting process. 
His hammers, the largest of which 
weighed about 4 cwt., remained 
at the water-mill, at a somewhat 
long distance. Even this hammer 
was too small for several of his 
specialities; he had to depend 
in a large measure upon outside 
forging, and this work —the 
forging of steel—was then, and 
remained for long afterwards, a 
very ticklish job. Most of 
Krupp’s hammers, on the other 
hand, were too heavy for much 
of his lighter work, and this 
situation, coupled with the 
periodical droughts and frosts, 
during which no power at all was obtainable, caused 
him great annoyance. 

He applied to the State for financial aid for 
putting down steam-driven hammers, but this was 
refused. He then turned his attention to the 
supply of finished products in larger quantities 
and of a still higher quality, and undertook the 
turning of the rolls, which hitherto had been carried 
out at the various mints. For this purpose he 
built, mostly of timber, a small lathe and a grinding- 
machine, which were hand-driven. He improved 
these machines, and was able in April, 1830, being 
then only 18 years of age, to supply for the first 
time completely finished rolls. He further took 
up the manufacture of chilled cast rolls, using, like 
his father before him, cast steel with additions of 
brass or copper ; these rolls took a fine polish and 
were found highly suitable by gold and silver- 
smiths. The manufacture of tinsel rolls was also 


added to his specialities. In 1831 he started the 
manufacture of thin, disc-shaped rolls, round which 
he shrank a cast-steel rim, the process being a fore- 


| 


runner of the manufacture of cast wheel-centres, | 


with steel tyres, which he undertook twenty years 
later, and which formed one of the mainstays of 
the works for many years. At the same period, 
1831, he increased the number of his machine-tools, 
which he designed and built himself in his spare 
moments, being unable to purchase them. This 
same period corresponded with improved trade 
conditions generally, and better roads were being 
built, greatly facilitating supplies and deliveries. 
The general improvement in question led to an 
increase in his activity in the manufacture of the 
same classes of material, and he put down water- 
driven lathes at the mill to utilise the water-power 
when his hammers were idle. In 1832, he cast 


ingots weighing 150 lb. from four crucibles, a 





Fic. 9. 


| weight which he succeeded, in 1834, in increasing 
|to 400 lb., being the contents of eight crucibles. 
| We may add that in the latter year, 1834, he tried 
casting the crucibles first in a ladle, but this attempt 
was unsatisfactory, and he never renewed it at 
any time afterwards; since then the crucibles 
have always’ been teemed direct into the ingot 
mould down a trough, care being taken to main- 
tain a constant flow of metal. During the whole 
time all the operations were under his immediate 
care, and besides supervising the work in all its 
different phases, crucible-making, crucible-charg- 
ing, melting, forging and machining, in all of 
which operations he also took an active part, he 
travelled from place to place, took charge of the 
correspondence, and designed new products and 
‘machinery. He it was who taught his men the, 





rolls and other difficult operations. His next step 
was the manufacture of housings, so as to supply 
roll-sets complete for goldsmiths, silversmiths, and 
for the tinsel trades ; the venture was a successful 
one, which led to an increase and an improvement 
in his plant. His employees then numbered 
eleven. 

In 1834 Alfred Krupp undertook a journey 
through several of the German States, and there- 
after introduced at his Essen factory the manufacture 
of other specialities, such as special rolls engraved 
for goldsmiths and silversmiths, and dies for the 
stamping out of spoons, the purity of his steel 
placing him rapidly at an advantage with reference 
to his competitors. One of the numerous periods 
of drought then having supervened, preventing his 
proceeding with orders for coining-dies he re- 
ceived from Holland, Bavaria, Sardinia, and Greece, 
and his late journey having further afforded him 
the certainty that there was a 
wide field open for the supply of 
cast-steel goods, he decided to 
abandon the old mill which had 
so often played him false, both in 
the winter and the summer 
months, and to put down in its 
stead a steam-driven plant. For 
this he obtained a loan of 10,000 
thalers (about 12501.) from a 
cousin of his, F. von Miiller, who 
had helped him on several pre- 
vious occasions, and in 1835 he 
ordered a steam-engine, which 
cost half that sum, from the 
Gutehoffnungshiitte. This was 
a 20-horse-power steam-engine, 
running at 25 piston-strokes per 
minute, having a fly-wheel weigh- 
ing 7540 lb. Although, like all 
the engines of the same period, it 
had serious defects, was a ‘‘ coal- 
eater,” and required frequent 
repairs, it gave power to the 
whole factory for fifteen long 
years, driving afterwards a few 
of the machine-tools only. For 
a time, from 1873 to 1875, after 
being extensively improved in 
his own shops, it even replaced 
a newer engine while this was 
being repaired. This old engine 
is now in the German Museum 
at Munich. New shops were put 
down for taking the steam-engine 
and new hammers, to which were 
added a stamp-mill and a harden- 
ing-shop. The factory was also 
equipped with a number of new 
lathes and polishing - machines. 
The old works at the water-mill, 
shown in the plan, Fig. 1, were 
then closed. They had been in 
operation for twenty-five years. 

Until then, a large part of 
Alfred Krupp’s activity had 
occupied itself in arriving at a 
compromise between the require- 
ments of technics and economical 
production. He had always made 
it a point to use only the very 
best raw materials, both for 
manufacturing his crucibles and 
for making his casts. Hence- 
forth he was able to reckon also 
upon adequate machinery for 
dealing with the latter. Further, 
he was no longer to be his own and only engineer, 
but called to his aid a number of specialists, who, 
added to the men who had grown old in his and 
in his father’s service, gave him an efficient staft 
devoted to his interests. 

The new forge commenced working in March, 
1836. Alfred Krupp was then twenty-four years 
of age. The new plant had in the commencement 
double the output of the older one and employed 
in the early days eighty men. For several years, 
however, the lack of capital was badly felt, but this 
disadvantage was gradually overcome. ——- 
increased the size of the rolls he manufactured ; he 
increased also the number of his cast-steel speciali- 
ties, both for home consumption and for export, 
and turned out in large quantities complete sets of 
rolls for mints and German-silver works. He in- 


use of the various machine-tools, and for many | creased his plant repeatedly ; the ‘‘ Stammhaus,” 
years he alone carried out the hardening process of | where he lived until the year 1860, and where his 
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only son, Friedrich Alfred Krupp, was born in 
Febrnary, 1854, formed then, as it does to this 
day. the centre of the establishment. We illustrate 
in Fig. 10 the ‘‘Stammhaus,” the view showing 
what 1s le‘'t of the old hammer shop. Adjoining 
the ‘‘ Stammhaus” are the offices, as shown in the 
plan, Fig. 7. A view of the new oftices, which are on 
te Altendorfer-strasse, is given in Fig.11. Towards 
the end of 1844 the works consisted of the crucible- 
steel foundry, one steam-engine as prime mover, four 
tilt-hammers, 15 smiths’ hearths and 26 lathes and 
other machine-tools, occupying 131 men. At that 
time Alfred Krupp manufactured various grades of 
steel, both soft and hard, according to the use it 
was to be put to. Then came the development in 
railway construction, which led to numerous orders 
being given him for various component parts of 
engines and rolling-stock, such as pistons, piston- 
rods, connecting-rods, axles, and so forth, which at 
that time he manufactured, of course, exclusively 
of crucible steel. It is interesting in this con- 
nection to note that from 1840 to 1850 the mileage 
of the German railways increased from a total of 
470 km. to a total of 5820 km. 

In 1846 there was a bad harvest, and all business 
on the Continent underwent a crisis. Krupp took 
the opportunity for crossing over to England, where 
he took out a patent for a spoon-rolling mill he 
had invented some years previously, and which 
brought him in a good return later on. He also 
obtained orders for his hard-steel rolls for rolling 
down the steel sheets used in the pen-manufacturing 
trade ; these gave excellent results. 

On February 24, 1848, the whole plant and good- 
will was sold by his family to him for a sum of 
40,000 thalers (about 5000/.). Alfred Krupp then 
became sole proprietor of the whole concern. Then 
came the revolution of March, 1848, which gave 
all industrial undertakings a set-back, preventing 
as it did new orders being given out, stopping 
manufacture and the delivery of orders on ane 
No work could be carried out for many weeks, 
but Alfred Krupp kept his men together and paid 
their wages during the whole time of their enforced 
inactivity. In order to do this he was compelled 
to contract several loans at a high rate of interest. 
In that same period, exactly on April 26, 1848, 
his thirty-sixth birthday, he was compelled to 
melt down all the silver articles and ornaments to be 
found in his home and to sell the few bars thus made 
to the Diisseldorf Mint, in order to obtain funds to 
pay his men further and keep them with him. 
Shortly after, he booked a remunerative order for 
his spoon-making rolls, which gave him sufficient 
employment for the second half of the year 1848. 
This was immediately followed by similar orders, 
and the sale of his patent for his spoon-making 

rocess to Messrs. Elkington, Mason and Co., 
irmingham, in 1851, for the sum of 8000I., largely 
contributed to placing his works on a firm basis. 

The following period, that from 1848 to 1874, 
may be briefly recapitulated as follows :—During 
this second period in his life’s history the works 
developed on a large scale with the development 
in engineering, in railway construction, and also 
in artillery. Coal-mines and iron-mines were pur- 
chased by Alfred Krupp; he built blast-furnaces, 
and adopted the Bessemer and Siemens- Martin 
processes for making steel, which he rolled down 
into rails, plates, and sections in mills which he put 
down in increasing numbers. The crucible steel- 
casting plant was also developed, and the ingots of 
this wR increased in weight from year to year ; 
the manufacture of puddled iron was undertaken 
to replace blister steel for charging the crucibles. 
Th» manufacture of gun-tubes had been commenced 
tentatively in the ’forties and was continued, but 
not much progress was made in this branch until 
the ‘sixties, the manufacture of railway material 
taking for many years practically the whole output. 
The views, Figs. 12 to 14, on page 183, which give 
the Krupp stands at the exhibitions of London 
1862, Vienna 1873, and Chicago 1893, illustrate 
the power of production which the Essen Works 
had reached at these different periods. These show 
a number of guns of increasing calibres and lengths. 
One of the early shops for gun construction and the 
manufacture of gun-mountings is shown in Fig. 15, 
on page 184. It was erected in the ‘sixties; the 
overhead travelling crane was added at a later date. 
A feature of this shop is the gallery on each side 
for taking the vice-henches ; as will be seen, these 
galleries are suspended, and are not supported by 
columns underneath. 

Up to the ‘sixties, the works, considered from 
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the metallurgical point of view, remained purely a | steel and had also greatly extended the uses to which 
crucible cast-steel works, but they had largely in-| crucible steel was put. Matters in this respect 
creased their power of production in this class of | underwent a very great change when Bessemer 





AUG. 9, 1912.] ENGINEERING. 





183 








THE FRIED. KRUPP STANDS AT EXHIBITIONS. 





Fic. 12. Stanp at THE Lonpon Exuibition or 1862. 
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Fic. 13. Stanp at THE VIENNA ExutsitTIon oF 1873. 








Fig. 14. Sranp at THE Cuicaco Exuisirion or 1893. 


introduced his process. This was a comparatively | much more reliable material than puddled iron. 
cheap process, which enabled the production of large | Alfred Krupp immediately saw the value of the 
quantities of steel, its capacity being, in fact, about process and adopted it without loss of time. In 
200 times that of puddling, and yielding besides a the very commencement he even feared it might 





a completely replace his crucible process, but 
is fears in this respect were soon dispelled, since it 
had become evident that Bessemer steel, as regards 
certain qualities, could not compare with crucible 
steel. The first Bessemer charge was blown in 
Essen as early as 1862, and in 1864 Krupp started a 
rail-mill which utilised by far the greater part of 
the Bessemer steel output down to the year 1905. 
The rapid adoption of the Bessemer process gave a 


‘new turn to the development of the n Works ; 


and it largely contributed to placing them in the 
front rank among other German steel works. The 
Siemens-Martin process was adopted in Essen in 
the late ’sixties, and this has ever since played a 
most important part in the output of the works, 
since it yields a steel of high quality, replacing 
crucible steel in all those instances in which the 
use of the latter steel would lead to too high a 
cost. 

Apart from a very few instances, the material 
used for the manufacture of crucible steel during 
the development of the process, in the ‘forties of 
last century, was almost exclusively blister steel 
obtained by the careful cementation of the best 
bar-iron. This fact, combined with stringent super- 
vision and the experience gained by the men, 
resulted in the volition of a first-class crucible 
steel of invariable quality. Alfred Krupp’s faith 
in this steel was so great that in the year 1873 he 
went out of his way to purchase a few hundred 
railway axles which had been manufactured by 
him twenty-five years previously on the old 
methods, to use them for making tools. From an 
economical point of view, however, the lengthy 
and expensive cementing process when using 
blister-steel had many drawbacks, and in the year 
1850 a cheaper method was started. The manufac- 
ture of axles, tyres, and other specialities required 
an increase in the steel output and also the cast- 
ing of heavier individual ingots. The experiment 
of making crucible steel starting from cheaper 
raw material, pig iron, and even iron ore, had 
already been teled elsewhere ; spiegel and wrought 
iron were also tried, but progress in this respect 
was only attained with the use of puddled iron—or 
puddled steel, as it was called on the Continent— 
the puddling heat being so conducted as to leave 
in the material a certain percentage of carbon. 
Alfred Krupp purchased at first the necessary 
puddled steel from neighbouring works, but put 
down a number of puddling furnaces in 1855 and 
in the following years for its manufacture. This 
material was used for charging the crucibles for 
a long period. It was quéndie replaced by steel 
produced in reverberatory furnaces, and the last 
ss furnaces disappeared from the Essen 

orks in 1910. 

The crucible smelting process in itself was 
improved concurrently. fn April, 1851, as many as 
31 crucibles were poured together at one heat, the 
number gradually increasing as time went on. In 
1855 the crucible-steel foundry included 47 furnaces, 
containing a total of about 370 crucibles ; others 
were built in the ’sixties, each containing 12 cruci- 
bles in two rows. The furnaces were all at that 
time underground, which rendered the removal of 
the crucibles for teeming difficult, notwithstanding 
mechanical devices which had been designed at 
different periods to improve matters in this respect. 
In 1872 the number of furnaces had increased to 
136, containing a total of 1600 crucibles, which 
rendered ible the casting of ingots up to 
52 tons. Thecrucible furnaces were first fired by 
gas in the late ‘sixties, the system being first 
applied toa second, but smaller crucible-steel plant, 
erected in the south quarter of the works, and 
mainly used for the manufacture of wheel-centres 
and other castings. During the financial crisis of 
1874 this shop was found sufficient for some time 
to cover all the needs in ingot crucible steel. 

Bessemer’s great invention brought about a com- 
— revolution in the steel industry. Alfred 

rupp was made aware of the English inventor's 
= at a very early date, and he showed no 
esitation in acquiring the rights for Germany. He 
was, of course, unaware at first of the properties 
of the new Bessemer steel, and feared, as above 
stated, that it might replace crucible steel. After 
concluding an agreement with Bessemer, he com- 
menced putting down a plant for the process in 
1861, and ordered for this two converters of 2 tons 
each from Sheffield, which commenced working 
in 1862. He ordered at about the same time 





two others of 5 tons capacity each, putting down 
furnaces for melting the pig-iron charges. The 
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Bessemer plant was rapidly developed. In regard 
to quality, however, it could not compete with 
the crucible steel, seeing which, Alfred Krupp 
arranged, in 1863, with Bessemer to forego his 
sole rights for Prussia. He, nevertheless, saw 
the large future that existed for the process, 
especially for rail-making, which he was the first in 
Germany to undertake ; he built more converters, 
with the necessary blowing-engines, and obtained 
the pig iron from this country, from Sweden, and 
also from blast-furnaces at Osnabruck. At the 
present time, and since 1910-11, the plant consists 
of eight basic converters. 

With regard to the open-hearth process, which 
was to form a most serious competitor for the 
crucible process, this was also taken up with 
great eagerness by Alfred Krupp, who was ever 
on the alert. His first Siemens-Martin furnace 
was put in operation in the summer of 1869, and 
produced a total of 96 heats. It was remodelled 
in 1870, and continued running satisfactorily. This 
was followed immediately, in 1871, by five other 
furnaces. The open-hearth steel output for the 
first year the process was in regular operation 
amounted to 9000 tons; for the year 1874-75 it 
had become 19,500 tons. The cost of production 
decreased gradually, and was frequently below the 
cost of production of Bessemer steel—a result 
which, we may add in passing, has frequently 
been attained in other works. Open-hearth steel 
was first used at Essen for making tyres, then for 
railway wheel-centres, axles, heavy crank-shafts, 
springs, &c., since when the process developed on 
a very large scale. The first furnaces had a capacity 
of 4 tons ; to-day they have.a capacity of 30 to 40 
tons. Alfred Krupp made experiments as early as 
1876 for treating in the open-hearth furnaces the 
pig-iron brands having a high percentage of phos- 
phorus, which brands formed the most important 

rtion of his pig-iron supply. He thus produced 
is so-called ‘* washed metal,” which he was able, 
from 1878 onward, to cast in increasingly large 
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quantities, of a regular quality corresponding to 
our mild steel. From this same period dates the 
development in his manufacture of steel castings 
for all purposes. 

Reverting to the period—the late ’forties—when 
Alfred Krupp took over the sole management of the 
concern, we find that the first order for railway 
material which he received, in October, 1849, was 
one for 2400 suspension-springs and 400 buffer- 
springs, which he at that time and for several years 
afterwards manufactured of crucible steel. This 
was followed by similar orders for similar springs 
both for the German and Austrian railways. At 
first his steel for spring-making was rolled at the 
Gutehoffnungshiitte ; this led to an increase in the 
cost of the Essen springs, to meet which Alfred 
Krupp put down, in 1852-3, a mill for rolling down 
the spring bars. In order further to meet com- 
petition he also manufactured in the early days 
springs of ‘‘ puddled steel.” In the ’sixties he 
made them of Bessemer steel, and for several years 
from 1874 of Siemens-Martin steel. They are now 
manufactured on a large scale at Essen of basic- 
Bessemer steel. He developed concurrently the 
manufacture of steel railway axles; but in this 
speciality, like in that of spring manufacture, he 
had to meet from the very commencement a very 
active competition. He recommended for railway 
rolling-stock the use of axles made of tough, un- 
hardened cast steel; he guaranteed their good 
service, and established a world-wide reputation 
for his products of this class. He obtained his 
first order for 325 carriage-axles in 1850, which he 
booked under a five years’ guarantee, since when 
the manufacture of axles has formed an important 
speciality of the Essen Works. This led to the con- 
struction, in 1853, of a separate shop for the manu- 
facture of carriage, tender, and locomotive axles, 
which was made to contain also the machine-tools 
for machining other mechanical parts, and the first 





hydraulic press for the making of mounted wheels. 
This shop was pulled down in 1907. He then gave 





his attention to the manufacture of steel shafts, 
and with this purpose in view he decided to put 
down more powerful hammers. He had heard 
of Nasmyth’s invention in this respect; but the 
Nasmyth hammer of the period had not the 
power which he wanted to give to his own, 
and had he adopted the Nasmyth type he would 
have been unable to make the heavy castin 
required to obtain the power he aimed at. He 
therefore built a 5-ton hammer of the old tilting 
type, having a timber helve strengthened by plates 
and hoops, and operated by a steam cylinder instead 
of the usual cog-wheel. We illustrate this hammer 
in Fig. 16, on pege 184. It was started in 1852, and 
continued working satisfactorily up to the ’seventies, 
together with others of the same pattern which 
were put down later. The Gutehoffnungshiitte 
supplied the boilers, the cast-iron hammer-head 
and anvil, and the steam-cylinder. 

By this means Alfred a was able to forge 
the heaviest crank and other shafts of the period, 
but he was unable to machine the larger sizes, and 
had to supply the first locomotive crank-shafts 
rough-forged. These were turned in other works, 
several of which had insufficient knowledge of 
many mechanical details, allowing, for instance, 
practically no fillet between the various parts of 
the shaft, this leading to cracks and fractures. To 
remedy this state of things he put down the neces- 
sary machine-tools, and one of his first deliveries was 
that of twenty heavy locomotive crank-axles in 1857 
to the Paris-Orleans Railway, these axles remaining 
in service for a period of over twenty years. Similar 
satisfactory results were given by Krupp locomo- 
tive axles purchased by other Continental and 
English railway companies. Continued orders for 
shafts and axles, together with inquiries concern- 
ing guns, led Krupp to put down, in 1856, a 
tilt-hammer of 7 tons an one of 3.5 tons, the 
castings for both of which he produced in the iron- 
foundry he put down in 1854, In order to fight 
competition he tried the manufacture of railway 
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axles of Bessemer steel, but he had to give up the 
attempt. Later on he adopted Siemens-Martin 
steel, instead of crucible steel, for this speciality. 

He developed the manufacture of shafts for shi 
concurrently with that of railway axles, and at the 
conclusioh of the Crimean War he obtained from 
the French Navy an order for a two-throw crank- 
shaft and four straight shafts, for turning which he 
purchased the n lathes, which he put down 
provisionally under a shed adjoining his mechanical 
shop. In this he manufactured, in large numbers, 
shafts both for merchantmen and warships. At 
that time, 1857, he employed 1000 men. That 
period was a comparatively quiet one, but he fore- 
saw active demands in the near future, in order to 
meet which he steadily improved his plant. He 
commenced, in 1859, the construction of his his- 
torical hammer, ‘‘ Fritz,” a 30-ton hammer of the 
Nasmyth type, which commenced working in 1861, 
and which later on was increased to 50 tons (see 
Fig. 17, page 184). It continued in operation for 
close upon fifty years. The crucible-steel foundry 
had, in the early 'sixties, been gradually enlarged 
for casting the ever-increasing ingots ; and, in order 
to show to what extent he had perfected his process 
of steel manufacture, it may be stated that in 
October, 1863, he cast from 848 crucibles an ingot 
weighing over 24 tons, for making a crank-shaft to a 
British order ; puddled steel was used for charging 
the crucibles. Fig. 18, page 184, is a view in the 
old puddled-steel shop. 

The cost of manufacture of heavy marine shafts 
of crucible steel was a high one, since the lowest 
part of the ingot only, where the steel was the most 
sound, could utilised, and the forming of the 
cranks led to a great waste of metal. For these 
reasons the ingot had to be about double the 
weight of the finished piece. Alfred Krupp tried, 
in 1863, to alter conditions in this respect, and to 
rough-cast the heavy crank-shafts, so as to reduce 
their cost, but he had to abandon the attempt, 
which, at all events, afforded a proof of the faith 
he had in his crucible cast steel. 

The success the works met with in the fifties 
and ’sixties in various fields, and the very lengthy 
trials and experiments carried out for establishing 
gun construction, were all greatly facilitated by the 
profits which were made for og Rapes in the 
manufacture of wheel tyres. His first attempts in 
regard to this speciality date from the ’forties, 
when he made, as stated in the foregoing, rings for 
disc-shaped tinsel rolls. In the commencement the 
various processes he adopted were primitive ; they 
comprised the rough forging of the tyres in different 
ways, their final shape being obtained by turning 
the forgings on a lathe. He first commenced tyre- 
rolling experiments in the cold state, using tin and 
lead, and in the commencement of 1853 he rolled 
hot, experimentally also, small iron and steel rings 
about 6 in. in diameter. In November, 1853, he 
put down the first tyre-mill ; this had to be modi- 
fied repeatedly, and it commenced working satis- 
factorily, though very slowly, in June only of the 
following year. In the summer of 1855 he designed 
a new improved tyre-mill, which he built in the 
following autumn ; this, unlike the first, was 
driven by a steam-engine put down exclusively 
for the purpose, and the plant was completed 
by a centering press. Then followed orders in 
gradually increasing quantities from the railways 
and the locomotive engine builders of Germany 
and the Continent generally. The high cost of 
crucible - steel tyres, however, retarded some- 
what their rapid adoption, and Alfred Krupp 
was unable to lower his prices, his general expenses 
having largely increased. Cheaper tyres were 
thrown upon the market in 1856, and, among other 
firms, by the Bochumer Verein; these were cast 
and then rolled out, but had not the life of the 
Krupp tyres. This latter fact, when duly recog- 
nised, led to further orders, which he booked by 
thousands. He obtained a seven years’ extension 
for his patent rights to the tyre-rolling mill, and 
he put down a third tyre-mill in the ‘sixties, 

rt of which is rolling to this day, the other part 

aving been replaced in 1877 by a Galloway tyre- 
mill, giving a greater output. Another English 
tyre-mill was put down in 1908. For years past 
the Essen Works have replaced the expensive 
crucible steel by Siemens-Martin steel for various 

roducts, including tyres, except in the case of a 
few locomotive tyres. They have rolled over 
2,750,000 tyres since the first introduction of the 
tyre-mill. The tyre manufacture at Essen is illus- 
trated in the views, Figs. 19 to 22, on Plate XXIII. 
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The manufacture of complete mounted wheels 
also claimed Krupp’s attention as early as the ’fifties, 
and he supplied a number of these, the wheels 
being cast-iron disc wheels. There was, however, 
at that time a great prejudice against cast-iron 
wheel-centres, and this, added to their compara- 
tively great weight, prevented their general adop- 
tion. —— next step in this field, in 1863, after 
several fruitless attempts in the rolling of disc- 
wheels and in pressing out spoked wheel-centres, 
was the manufacture of cast wheel-centres, first 
using crucible steel, then Bessemer and open-hearth 
steel. He had repeatedly to increase his mecha- 
nical shops for machining the mounted wheels, 
which to this day form an important branch of 
manufactures at Essen. 

We now come to one of Alfred Krupp’s manu- 
factures which has contributed more than any 
other to making his name known throughout the 
world. We refer to the manufacture of guns. 
Foreigners, in fact, when they hear the name of 
Krupp mentioned have evoked in their mind the 
manufacture of guns exclusively, notwithstanding 
that for over forty years before the Essen estab- 
lishments added gun construction to their speciali- 
ties, they worked on the production of material 
for industrial and commercial development. This 
latter class of material still forms a large portion 
of their output. The very first inquiry which 
Alfred Krupp received in regard to weapons dates 
as far back as 1836, when he was invited to supply 
two rifle barrels of cast steel, but he had to decline 
the offer, having no means for supplying bored 
barrels, and his time being fully occupied by his 
current business. In the ‘forties he gave the 
matter his further consideration, and sent a steel 
bar to a neighbouring rifle works for inspection 
and test. The test was satisfactory, and he then 
undertook the manufacture of hollow rifle-barrels, 
which he forged out on several cold mandrels with 
satisfactory results. Later, in the ’fifties, he sup- 
plied solid cast-steel bars which were bored out at 


the rifle factories, while later he bored them out at | 





his Essen Works. To-day the manufacture of rifle- 
barrels forms one of the specialities of the Krupp 
branch establishment at Annen, to which we shall 
refer further on. His first gun-tube was a 3-pounder, 
having a 65-mm. (2.56-in.) bore, which consisted of 
a crucible-steel inner tube ; subsequently similar 
tubes were fitted with a cast-iron trunnion jacket. 
The manufacture of cast-steel guns having forged 
trunnions was undertaken several years later. 
This first 65-mm. gun was tested by firing and gave 
good results, but the adoption of cast steel was 
delayed by the question of cost mostly, doubts 
being also expressed by the then authorities as tc 
the possibility of adopting this material for larger 
calibres. Cast iron and bronze therefore con- 
tinued in use in Germany, as in other countries, 
although Alfred Krupp was convinced by long 
experience that his cast steel was far superior to 
either. He then turned his attention to the supply 
of his guns to England and France, and patented 
his systems of gun construction in both countries. 
He sent to the London Exhibition of 1851 a steel 
6-pounder gun on a field-carriage, which, since 
1852, has been in the Berlin Museum. 

In order to improve gun construction, Krupp 
commenced forging them, in the late ’fifties, in one 

iece with the trunnions, a process which he fol- 
saad down to the year 1867, when he undertook 
the construction of hooped and jacketed guns. His 
guns, which were tested in Germany, France, and 
Russia, generally gave good results and established 
his reputation as a gun-builder. It is interesting 
to note that the first important order for guns 
received at the Essen Works came from Egypt in 
1856-59, the order consisting of twenty-four 
12-pounder and twelve 24-pounder muzzle-loading 
guns. Towards the end of 1855 the Prussian 
Spandau Gun Works ordered from Krupp two cast- 
steel ingots for the manufacture of 6-pounders, and 
these finally decided the adoption of cast steel for 
light guns in Germany in preference to bronze and 
cast iron. Further orders from Germany for forged 
cast-stee] tubes rapidly followed. In 1861-63 








freee nin 











AvG. 9, 1912.] ENGINEERING. 





187 








KRUPP ESTABLISHMENTS, ESSEN. 


THE FRIED. 





Fie. 33. Cast Torstne-Castxc, 








Fie. 34. Sawing Orr Runners on Steer Castineos. 





——r 


high perforating power. The guns had to be made 
stronger, and this was arrived at in 1865, by 
shrinking on the inner tube an increasing number 
of rings and jackets. Russian officers pointed out 
this new method of strengthening guns to Alfred 
Krupp, and the latter commenced manufacturing 
built-up guns of a larger calibre in 1865. The 
higher pressures exerted in these, which acted also 





|against the wedge breech-block, led Alfred Krupp 
|to give the rear of the said block a rounded-off 


shape and to use the Broadwell ring. The develop- 
ment in the construction of guns was followed 
almost immediately, and very naturally so, by the 
construction of the necessary mountings for naval 
and coast-defence guns ; Krupp commenced putting 
down a plant for the purpose in 1868. At first 


|many heavy technical difficulties had to be over- 
|come, as this was entirely a new class of work ; 





| 
| 


there were in existence in other countries a number 
of mountings, but these carried muzzle-loading 
guns mostly, whilst the Krupp guns were breech- 
loaders, requiring an altogether new type of 
mounting. Thanks to the help given by the naval 


| authorities, these difficulties were gradually set 


aside and the mountings were gradually improved 
by the adoption of a number of mechanical devices 
for running out and checking recoil, and so forth, 
in which can be traced the origin of several of the 
features which characterise present-day naval and 
coast-defence ordnance. 

The re-arming of the German field artillery with 
a new weapon after the Franco-German war was 
carried out very rapidly, and in three months from 
October, 1873, to January, 1874, Alfred Krupp 
received orders for a total number of 2500 field-gun 
tubes, which, together with the stamped-out plates 
for the carriages and the axles, had to be delivered 
most promptly, the Government having decided that 
the new field armament should be completed not 
later than July 1, 1875. He fully met the Govern- 
ment’s requirements in this instance. At this same 
time he gave his attention to the improvement of 
artillery material in all its branches, including not 
only the gun proper and its mounting, but also the 
powder qualities and the different types of projec- 
tiles. For studying ballistics, however, and for 
improving the performance of his guns—mostly in 
the case of naval and coast-defence guns—he re- 
quired a long-range proving-ground, but the posses- 
sion of such an installation had hitherto been 
considered by the German authorities as being ex- 
clusively a State privilege. Krupp, however. perse- 
vered in his idea, and first acquired, in 1873, a tract 
of land near Dulmen, in Westphalia, 4.3 miles in 
length, which was equipped in due course. This 
afforded a barely sufficient range, and four years 
latez, in 1877, he purchased the Meppen long- 
range proving-ground, which was inaugurated on 
September 5, 1877, by the firing of a 15-cm. (5.9-in.) 
siege-gun at a range of over 9000 yards. The 
Meppen proving-ground is fully equipped for firing 
at ranges up to 10 miles; this could, if necessary, be 
occasionally increased to 15 miles. With the gradual 
improvements in the powder quality, which in a large 
measure were due to his own exertions, it was pos- 
sible to increase the efficiency of the guns, and these 
were repeatedly lengthened from 18 calibres in 
1864 to the 40, 45, and 50 calibres of the present 
day. The weight of the projectile was, as a matter 
of course, progressively increased also. The de- 
velopment in gun construction from the early 
‘seventies down to 1887, succeeding a period of 
serious financial crises, which the Essen Works had 
to fight in common with other industrial establish- 
ments the world over, and corresponding with the 
development of other specialities, with the improve- 
ment in processes of manufacture and the intro- 


Belgium armed her field artillery with Krupp guns , including the forging of the gun-tubes, jackets and | duction of new ones, led to a great increase in 


of the period, and Russia followed in 1863-66, 
ordering from Krupp heavy 21-cm. and 24-cm. 
(8.267-in. and 9.449-in.) gun-tubes and 87-mm. and of projectiles of all types. 
107-mm. (3.425-in. and 4,212-in.) field-gun tubes. | ammunition also. 

The boring out of the steel tubes was at first | 
effected in Krupp’s old mechanical shop put down in | manufacture of complete steel guns, Alfred Krupp 
1852, and was no easy matter. He put down in| constructed in the early ‘sixties breech-loading 
1859, and in the following years, a new shop con-| guns, which he considered preferable to muzzle- 
taining a large number of additional machine-tools, | loading rifled guns. He adopted, in the first 
which enabled him to cope more adequately with | instance, the double-wedge system, and this was in 
orders for guns. This shop turned out among many | use in the early days in Prussia ; later he intro- 
others the breech-loading smooth-bore guns which | duced the single-wedge breech-piece, which was 
Krupp displayed at the London Exhibition of 1862. | subsequently improved in many ways. 

This shop in the late ’sixties no longer sufficed! The construction, first by France and then by | 
to cope with the work on hand ; he put down new| England, of armoured ships led to extra power 
Ones, and has ever since increased his plant to| being demanded of the guns, and a gun formed of 
deal with gun construction in al] its branches, | one single tube was not able to yield a sufficiently | 


trails of field and other guns, and the manufacture 
Later on he produced 





rings ; the stamping of the elements forming the | Alfred Krupp’s works. 


Almost immediately after he undertook the | 





In the period under con- 
sideration he put down a number of installations 
for arriving at a cheaper production generally. In 
this connection we may mention the rolling of disc 
wheels, a new cupola plant for melting the pig used 
in the Bessemer process, new boiler and ship-plate 
mills, sheet-mills, new works for the construction 
of gun-carriages and mountings, new devices for 
casting steel wheel-centres, for securing the tyres 
to the wheel-centres, new processes in rail manu- 
facture, in armour-plate manufacture, and so forth. 

In the early ‘eighties, he established a Board of 
Directors for conducting the business under his 
own general supervision, and his son, Friedrich 


| Alfred Krupp, was appointed a member of this 


Board in 1882; but Alfred Krupp remained the 
moving spirit of the whole concern down to the 
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time of his death, which occurred on July 14, 
1887. 


Friedrich Alfred Krupp was in his 34th year'| 
when he undertook the general management of the | 


establishments in succession to his father. For a 
long time past he had been prepared for the post 
and had gone through the various departments, 
being finally appointed, as above stated, a member 
of the Board of Directors. He had not the gifts 
of his father, who was a man of exceptional genius, 
difficult to replace in any case ; nor had he, unfor- 
tunately, his Pealth. He was, however, 

by nature with an instinct for the technically right, 
and had a firm grasp of the industrial requirements 
of modern times, which he applied with prompt 
decision to his establishments, aided by a staff of 
devoted and capable metallurgists, engineers and 
commercial men. He nevertheless remained the 
responsible and directing chief. During the fifteen 
years he remained at the head of the business, from 
1887 to 1902, the various establishments increased 
in size and in output, and new establishments were 
put down ; the one at Essen, the principal one, 
now forms practically the sole German arsenal, 
entrusted with the complete armament of the 
German fleet. 

Among the various modifications carried out 
under F. A. Krupp’s administration, we may men- 
tion the improvement in the crucible steel plant. 
The older furnaces, containing from 12 to 18 
crucibles, had become antiquated, and it was 
decided, under the guidance of Asthéwer, the former 
owner of the Annen Works, which had been pur- 
chased by Krupp, to put down larger furnaces. 
containing a larger senliat of crucibles. This was 
facilitated by the adoption of the Siemens gas- 
producers for heating the furnaces. The new 
crucible-steel works were made to contain seventeen 
gas-fired melting furnaces distributed on each side 
of a large casting-pit provided under the central 
bay of the new shop, each melting furnace having 
a total capacity of 104 crucibles, there being a 
further number of 26 gas-fired furnaces for heat- 
ing the charged crucibles previous to placing them 
in the melting furnaces. The heating furnaces are 
to the rear of the melting furnaces, and on two 
parallel lines. The installation in question was made 
over twenty years ago, and the plant has remained 
practically unaltered ever since, it having been found 
to meet all the requirements in crucible steel. It 
is served by two electrically-driven 80-ton cranes, 
which travel on a track over the casting-pit, as shown 
in the view, Fig. 23, on page 185. h crucible 
has a charge of about 100 1b.; it weighs empty about 
25 lb. The crucible is used once only ; it is made of 
graphite and fire-clay carefully ground and mixed 
together. The hearth of both the heating and 
melting furnaces is covered by a thick layer of fire- 
proof sand, on which the hermetically - closed 
crucibles are placed in rows. When the heating 

rocess is completed in the heating furnaces, after 
probably 12 hours, when the temperature reaches 
about 800 deg. Cent., the charged crucibles are 
carried to the melting furnaces, where they remain 
for a further five hours, the temperature reaching 
1600 deg. Cent. Teeming is then started, the 
crucibles are removed one by one from several fur- 
naces at the same time. Each crucible on leaving 
the furnace, lifted by suspended tongs, is placed ona 
table close to the furnace door, when a plug is 
removed from the circular cover to allow of teem- 
ing. The crucible is then taken by two men, who 
place it for a second or so on a small plate having 
the appearance of a small weighing-machine ; its 
weight depresses the plate, and a current of com- 
pressed air circulates round the lower portion of 
the crucible, to remove all the sand which might 
have collected upon it from the furnace hearth. 
It is then put down near the teeming-runner, 
whence it is taken up rapidly by the men in charge 
of teeming. The same operation goes on simul- 
taneously on both sides of the casting-pit, and, in 
order to maintain a constant flow into the ingot 
mould, the crucibles are emptied at four points 
at least over the teeming-trough, which leads by 
two convergent inclined runners into the mould. 
The process of teeming leads to a procession of 
men carrying full and empty crucibles, which lasts 
for about an hour, depending upon the weight of 
the ingot to be cast. This can, when necessary, 
amount to about 80 tons. 

The crucible steel foundry in the southern part 
of the works, which became unnecessary after the 
extension of the one just described, was transformed 
into an open-hearth shop in the summer of 1888, 


and started work with two basic open-hearth fur- 
naces. The number of open-hearth steel shops was 
gradually increased; there are now six of these shops, 
including those connected with the armour-plate 
works and the steel foundry, containing a total of 
forty-two open-hearth furnaces; the average capacity 
of the furnaces is 30 tons. Some have a capacity of 
40 tons. The metallurgical shops were equipped, 
under F. A. Krupp’s management, with all the 
necessary plant for dealing with the steel output, 
including powerful overhead electric travellers, re- 
heating furnaces, rolling-mills, hydraulic forging- 
presses, and so forth. The mechanical shops for 
machining the shafts, guns, plates, and other pro- 
ducts of the metallurgical departments were en- 
larged and thoroughly equipped at the same time. 
An excellent idea of the degree of perfection the 
various departments had reached in 1902 — the 
date of Friedrich Alfred Krupp’s death—is afforded 
by the display made by the Krupp establishments 
at the Diisseldorf Exhibition, held that same year, 
and which we described in detail at the time 
(see ENGINEERING, vol. lxxiii., page 605). This 
display included a 106-ton rolled carbon - steel 
late ; a boiler end plate, 3.9 m. (12 ft. 9} in.) in 
Tnendinn 40.8 mm. (1.606 in.) thick, weighing 








3.7 tons; a boiler-plate, 26.8 m. (87 ft. 11 in.) 








THE FRIED. KRUPP ESTABLISHMENTS, ESSEN. 


Fic. 40. Heatine anp CaRBURISING FURNACES FOR ARMOUR-PLATES. 


long, 3.65 m. (11 ft. 118"in.) wide, and 38.5 mm. 
(1.516 in.) thick, weighing 29 tons ; steel castings ; 
and a large display of artillery, all of which showed 
a marvellous power of production. 

We illustrate in Fig. 24, on Plate XXIV., one 
of the bays of the basic-Bessemer steel works. 
Fig. 25 on the same plate is a view in the spring- 
manufacturing shop. Figs. 26 to 42, on Plates XXV. 
to XXIX., and on pages 186 to 188, illustrate some 
of the Essen open-hearth steel shops, the manu- 
facture of steel castings and of armour-plates. 

The open-hearth plant No. I., the oldest, was 
ae Pes remodelled in 1910-11, and now forms 
the most modern plant of the kind at the works. 
It consists of a building divided longitudinally into 
four bays, each 100 m. (328 ft.) in length, 16.5 m. 
and 28 m. (54 ft. and 92 ft.) in width. The 
two outside bays cover the furnaces, the central 
bays containing the casting-pits. The furnaces 
are on the floor-level (see Fig. 26, Plate XXV.), 
five on one side having a capacity of from 35 to 40 
tons, and seven on the other side, the capacity of 
which is from 15 to 25 tons; a thirteenth, 5-ton 
tipping-furnace is used for making special casts. 
The furnaces are charged by five edhiiga) 1.5-ton 
charging-cranes, and each furnace bay is also served 
by a 15-ton overhead electric traveller, One casting 
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provided in the rear of each furnace for taking the 
casting -ladles. The furnaces are charged by a 


charging-machine and a 15-ton charging-crane. Of 
the four bays which form the foundry proper, two 
have each three 15-ton overhead electric travellers, 
the third is served by three 25-ton similar travellers, 
and the fourth by three 50-ton travellers. There 
are, further, two 50-ton gantry cranes, which cross 
the four bays transversely, for carrying the casting- 





ladles to the moulds and for removing finished 
castings. A large number of other smaller cranes | 
are also provided for facilitating the work. 
Figs. 29 and 30, on Plate XXVL., are views 
in a moulding and in a fettling bay. The sand- 
mixers are located under the north end of the 
building, which also covers three sets of gas-heated 
drying-stoves. The gas-fired annealing furnaces 
for the finished castings are at the south end, and, 
like the drying-stoves, are provided with movable 
hearths. A small Bessemer converter is located in 
the north-east corner of the foundry; this has a 
capacity of from 20 to 30 twt. The pieces are cast 
in the usual way, the small or average size ones 
in boxes, and the heavy ones in casting-pits. An 
idea of the work carried out in the steel foundry 
is obtained from the views, Figs. 31 and 32, on 
Plate XXVII., which show the stern post for the 
Atlantic liner Imperator, and a cast-steel ring for 
a horizontal lathe, 28 ft. in. in diameter, and 
weighing nearly 10 tons. The ring was cast in one 
piece, but was cut into halves for annealing. 

Fettling is carried out with the help of pneumatic 
hammers, and the runners are removed in a series 
of heavy machine-tools located in the south end of 
the shop. Two of these machines are shown in 
Figs. 33 and 34, on page 187. Castings can be made 
weighing up to 135 tons, taking the charge from the 
four furnaces of the plant No. VI. and from one of 
the furnaces of the plants Nos. I. or V. adjoining. 

Most of the large open-hearth steel ingots are top- 
cast from ladles. e crucible-steel ones are cast 
directly down a runner, as above stated. Both open- 
hearth and crucible-steel ingots are frequently cast 
cylindrical, which, as is well known, is possible with- 
out using fluid compression, when the ratio of length 
to diameter is not too high. There is, however, no 
very definite law governing the ratio of length to 
diameter ; success in this respect is more a question 
of every-day practice and experience. The cylin- 
drical ingot moulds have also to be suitably coated 
with plumbago. The ingots for forging steel pro- 
jectiles in the usual way—i e., two projectiles being 
forged point to point out of the same ingot—have 
the shape of large oxygen gas-bottles. 

Messrs. Krupp took up the manufacture of 
electric steel in the year 1908, and they installed 
in a building close to the crucible-steel foundry two 
Frick furnaces of 11 tons each maximum charge anda 
12-ton Girod furnace. The Frick furnaces are of the 
induction type and contain an iron circuit, arranged 
similarly to an ordinary transformer. The primary 
circuit consists of two coils suitably placed above and 
below the steel bath, supplied from a power station 
with a five-period alternating current of 5000 volts 
and 360 amperes, the maximum power obtainable 
being 950 kilowatts. The secondary circuit is 
the bath itself. The bath pressure amounts to 15 
volts for a current strength of about 120,000 
amperes. 

he Frick furnaces are charged by hand with 





cold material, specially selected with a view to the | 
quality of the steel to be produced, in the same way | 
as obtains in the crucible process. A complete heat | 
takes from five to seven hours, according to the | 
weight of the charge. The power consumption per 
ton of high-quality steel produced amounts to from 
500 to 600 kilowatt-hours, 

The Girod furnace is an arc furnace, having bottom 
electrodes and three upper, carbon electrodes, 
supplied with current at 70 vo.ts pressure by three 
transformers. The primary current is supplied 
to the transformers from the works’ mains as 
three-phase 50-period current, with a pressure of 
5000 volts, the transformers having a maximum 
output of 1200 kilowatts. The furnace is also 
charged cold by hand, and the power consump- 
tion amounts to about 1000 kilowatt-hours per 
ton of high-quality steel produced. For many 
specialities Messrs. Krupp prefer using crucible 


steel rather than electric steel, although the cost of 
production of crucible steel is higher than that of 
electric steel. The current required is generated 
in one of the works’ power stations. 
example of these 
Plate XXX 


A typical 
is shown in Fig. 44, on 
Fig. 45, on page 189, is a general | 








view in the electric-steel foundry. Fig. 46 on the 
same page shows an electric furnace being tipped 


for teeming. 
(To be continued.) 





THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

As mentioned in our issue of last week, when 
dealing with the first days of the Belfast summer 
meeting of the Institution of Mechanical Engineers, 
the proceedings were continued on Wednesday, the 
31st ult., when the first paper to be dealt with was 
one by Mr. Daniel Adamson. 


Tue Durasitity or Wire Ropes. 


This paper was entitled ‘‘ Wire Ropes for Lifting 
Appliances, and Some Conditions that Affect their 
Durability.” This we reproduce elsewhere in this 
week’s issue of ENGINEERING, and we may therefore 
at once proceed to the discussion. : 

In proposing a vote of thanks to the author the 
President said that he felt that after all had been 
done that could be done in the matter of the design 
of pulleys, &c., they had ultimately to fall back on 
efficient inspection in such a matter as securing the 
safety of ropes. General rules, he thought, helped 
them to only a very limited extent. 

Mr. Matthews said that the author had got 
together a lot of information, but he was afraid his 
conclusions were not altogether convincing. He 
would refer to Figs. 4 to 12 of the paper,* where it 
would be seen that the arrangement shown in 
Fig. 5, in which there was one pulley below the 
drum, was said to have one bend, whereas that 
shown in Fig. 6 with two pulleys (i.e., one addi- 
tional bend) and a compensating pulley was said to 
have three bends. If the compensating pulley was 
of ample size, there was little movement on it ; 
this system really ought to be described as two 
bends. He thought the author’s distinctions not 
logical, and as that interpretation of bends formed 
the basis of his calculations, the conclusions suffered 
and were deceptive. He considered that the compen- 
sating pulleys ought not to be taken into account. 
With re to Lang’s lay, he considered that type 
of rope satisfactory ; it was generally acknowledged 
to be so. He felt somewhat hurt that the author 
had seen fit to draw attention to the fact that, as 
stated by him in 1902, cranes that he had to do 
with made only 400 lifts perannum. He did not 
‘* suggest ” that as the work for a crane, but the 
actual figure related to the crane in a large gun- 
shop, where the crane might be used perhaps only 
once in three weeks. He had given the figure at 
the time really to show that an expensive electric 
crane was out of place under such circumstances, and 
that a cheaper rope crane would have been better 
suited to the shop financially. In their iron-foundries 
they had changed their rope cranes to electric cranes 
themselves, and had employed large pulleys, with 
the result that so far they had had no failures. In 
regard to pulleys he thought it certainly best to 
err on the ae side. He liked sheaves to be from 
20 to 25 times the size of therope. They had often 
had heavy work to contend with, lifting 70 tons 
mye on a 50-ton crane, and had come to no 

m, after working overtime for over seven years. 
The author said a double bend would shorten the 
life of a rope by one-half; he (Mr. Matthews) 


‘| thought the life would be smaller than that. Double 


bends were most injurious. 
The next speaker was Mr. A. Basil Wilson, of Bel- 
fast, who considered that, comparatively speaking, 


| the author put too little stress on the question of 


reversed bends in steel ropes running under load. 
It was not uncommon in lifts to have hoisting ropes 
taken round one or even two reverse-bend pulleys. 
One of the passenger-hoists in the building in which 
they were then meeting had originally two direct 
and two reverse bends in the lead of the ropes. 
This hoist was used for about nine months in the 
year, with approximately three trips per hour. 
With the reverse bends the ropes showed serious 
signs of disintegration at the end of four and a half 
months. Subsequently the hoisting apparatus was 
removed from the bottom to the top of the well 
and one pulley only employed, the ropes being 
driven by friction, with the cage hung on one side 
and a balance-weight on the other. The reverse 
bends were thus abolished, and since this alteration) 
no appreciable wear had been observed, although 
the number of runs of the hoist had been nearly 
doubled. He would be glad to have the author's 


~ * See page 206 of our present issue. 








opinion as to the effect of a half-bend on the 
deterioration of ropes. He thought a full reverse 
bend might be expected to reduce the life of a rope 
by quite 70 per cent. Some years ago he had 
erected a 200-horse-power engine, from which it was 
n to take mechanical-efficiency records. He 
had employed an arrangement, indicated diagram- 
matically in Fig. 1, in which there were two reverse 
pulleys carried on a balanced frame. The differ- 
ence of tension in the ropes when going to and 
leaving the fly-wheel was the measure of the 





Fig. 
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brake horse-power, as determined by adjustable 
weights applied to the frame carrying the reverse 
pulleys. The steel ropes, of which there were eight, 
about gin. in diameter, passed round a 10-ft. 
diameter fly-wheel toa 5-ft. diameter pulley on the 
driving-shaft, and ran approximately at 4000 ft. per 
minute. The ropes showed signs of damage in 
about three weeks. Thereverse pulleys were then 
removed, and the transmission taken direct, and no 
further trouble was experienced during the time 
the engine was in operation, which he believed to be 
about eight years. It would appear that the number 
of degrees of contact a rope made with a pulley was 
unimportant ; but if it touched a pulley to such an 
extent as to bend it to the radius, the life of the 
rope was as much reduced as if it had passed round 
with a contact of 180 deg. 

Mr. J. Hartley Wicksteed continued the dis- 
cussion, saying that he agreed with the President 
that the safety of ropes was only secured by 
efficient inspection. If a single wire were broken 
out of 364, it upset the whole structure of the 
rope. If the 364 wires were all pulling directly 
and in a el direction, the failure of one 
would only reduce the strength of the rope ,},th; 
but strands, when twisted, were supported, and 
the whole strand lengthened and changed its 
character if one wire broke. The curve straightened 
out, being unsupported, and it transmitted its 
share to other strands. The strength of the 
rope, in fact, was gone if one wire broke. He 
had tested ro up to 8 in. in circumference ; 
when they broke in the centre, they did so with a 
report like that of a heavy pistol. The element of 
wear was, of course, excluded from such tests. 
He had always found that one failure let down 
the strength of the whole rope, and that, unless 


all wires broke simultaneously, the full strength 
was not ascertained by the test. Hemp ropes 
were often ordered under conditions which failed 


completely to give a fair idea of their strength. 
Tested, for instance, with imperfect attachments, 
a 4-in. rope might give an ultimate strength of 
5 tons. y the use of an attachment which did 
not involve splicing or disturbance of the coil, 
or the cutting of the fibre, the material might 
show a consistent increase all through to 7 tons. 
The same care was not taken in practice as 
was insisted upon when testing. In cranes the 
bending action might destroy the rope before it 
failed at the attachment. In deep mines—such, 
for instance, as those in South Africa—ropes often 
failed at the attachments owing to the twisting 
action. With regard to testing, there was in exist- 
ence a machine which would put on a rope in 
ten minutes as much wear as it would meet 
with in ten years. He thought much time was 
wasted in attempts made to collate information 
derived from accidents. It was worth expending a 
sum of money in order to obtain a machine which 
reduced chances and was able to make discoveries 
which able men had spent their lives in thinking 
out. An autographic recording machine was 
capable of proving invaluable in that way. 

Dr. W. H. Maw was the next speaker. He 
thought some of the troubles often arose through 
the careless retention of arrangements which, 
though suitable for chains, were undesirable for 
wire ropes. He would illustrate his remarks by 
reference to a very common instance as found in 
foundry and steam-hammer cranes. The ordinary 
foundry crane had a chain or rope passing over two 
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pulleys on the crab, as shown in Fig. 2, entailing 
successively a 90 deg. bend, a 180 deg. reverse 
bend, and a 90 deg. bend. At Messrs. Tannett 
Walker’s works in Leeds, some years ago, he found 
that this practice had been abandoned owing to 
the trouble which arose when steel ropes were 
used in place of chains, and instead the two pulleys 
on the crab over which the rope were placed 
side by side on a pin at the centre of the crab, the 
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arrangement being shown by Fig. 3. The rope 
was taken over one upper pulley down to the block 
and up over the second pulley, the bends being 
always in the same direction, the reverse bend being 
thus abolished. This had increased the life of the 
ropes, he believed, some 50 per cent. 

The discussion was continued by Mr. T. James, 
who said he had often been troubled to know 
to what extent failure of wires could be per- 
mitted in a rope before it should be scrapped. 
He had consulted many engineers as to what rule 
to follow, and found most divergent opinions on the 
subject. It had been impossible to obtain any 
figure to work on. Some said they decided each case 
by itself as it came up. Others said if it were not 
too bad the rope was allowed to go on, and su on, so 
that he finally had to make tests himself in order 
to get some definite information. The tests he 
made were with a 2-in. rope with six strands of 
37 wires each, making 222 wires tothe rope. They 
worked on a basis of a factor of safety of 8 to 1. 
This rope had been in use, and after about two 
years it was tested, and the factor of safety was 
found to be actually 8.23 tol. It was subsequently 
tested again and the factor found slightly lower— 
8.03 to 1. He had then had 18 wires cut through, 
and a test then showed the factor of safety to be 
7.5 to 1. The load, originally at 15 tons, had fallen 
to 14.5 tons. The number of broken wires was 
then increased to 42, and the factor of safety was 
then found to be 7.42 to 1. When two strands were 
cut through the factor of safety was found to be 
reduced to 5.34 tol. These tests led him to the 
conclusion that the strength of the rope decreased 
roughly in proportion to the number of broken 
wires, irrespective of the strand or their distribution 
in the rope. The object of the tests had been to 
obtain some basis on which to formulate a scrapping 
rule, and as a result, he had concluded that it 
was permissible to allow a loss of 10 per cent. of 
the wires. However, there was always a certain 
factor, even in engineering, which was commonly 
designated as luck, and in view of that he thought 
it advisable that the permissible limit should be the 
failure of not more than 4 per cent. of the wires. 

Mr. T. N. Burke, of Belfast, stated that in the 
case of the Belfast Harbour Commission, when a 
wire rope came from the makers it was registered and 
given a number, and that after a certain number of 
lifts, equivalent to 10,000 tons for a 3-in. rope, 
ropes were scrapped. They worked with a factor of 
safety of 10 to 1. All ropes were scrapped after a 
certain number of lifts, or equivalent tonnage. 

Dr. H. 8. Hele Shaw wished to point out that on 
the subject of the wear of the point of contact of 
the rope and pulley they knew at present prac- 
tically nothing. It was evident that something 
very different must occur in the case of Lang’s lay 
and the ordinary lay. In South Africa, some years 
ago, he had had occasion to make an investigation 
into the failure of a rope at the Robinson Deep 
mine, of a depth of between 3000 ft. and 4000 ft. In 
connection with that investigation he had taken 
separate wires of the rope and stretched them out, 
and found that the wires were badly worn where 
they ran over the pulleys. He concluded that there 
was a certain amount of creep. The projecting 
point in fact slipped. His investigation fed to the 
abandonment of the flat rope, which could not be 
properly inspected, for if it were prized open the 
Tope was destroyed. He thought the wear of ropes 
on pulleys might well form a subject for investiga- 
tion by a Research Committee of the Institution of 
Mechanical Engineers. This suggestion evidently 
met with the approval of the members present. 

In reply to the discussion, Mr. D. Adamson said 


that he thoroughly agreed as regards the importance 
of care and inspection during use. Negligent use 
damaged agg ent the best-designed and best- 
made ropes. With regard to the bends, he regarded 
the bend at the compensating pulley as not so 
serious as that at the el. “vir. tthews had 
taken exception to the use of the figure of 
400 lifts per annum, but, Mr. Adamson said, 
no reflections whatever, of course, were implied, 
The figure had merely been mentioned to show 
the extraordinary extremes which existed in work- 
a conditions. They were among the only pub- 
lished figures which he had been able to trace, 
and were quoted simply for that pur ,» and 
not with any reference to the suitability of the 
type of crane. Mr. Matthews apparently admitted 
the figure was accurate, which was all his point. 
Mr. Matthews recommended from 20 to 25 dia- 
meters of the rope as suitable for the size of pulleys 
and drums. The author suggested seven circum- 
ferences, which came to about the same thing—viz., 
22 diameters. If, however, the bottom pulleys were 
made several diameters larger, the life of the rope 
would be increased. Mr. Wilson had referred to a 
case in which there had been two reverse bends 
and two primary bends. The removal of a reverse 
bend, according to his paper, would increase the life 
of the rope sevenfold. He thought half bends 
quite as objectionable as whole bends if the load- 
ing were similar. The wear depended upon the 
stresses due to bending and on the amount of 
abrasion. One-quarter of the wear and tear might, 
perhaps, be due to fatigueand bending, and three- 
quarters to abrasion on the pulley, so that a half 
bend might approach in effect to the 180 deg. 
bend. The difficulty of attachment was a subject 
deserving greater attention. He thought the 
failures at attachments occurred at the cage end 
of winding ropes, as a rule, partly because the 
effects of inertia were most severely felt at that 
end. The subject of rope failure certainly de- 
served the Institution’s attention. Mr. James had 
concluded that the safe life of the rope was reached 
if 4 per cent. of the wires were broken. It was 
important to count the broken wires, but very 
difticult. to do so, as the breakages were often dis- 
tributed over a considerable length. In fact, all the 
wires might be broken at different places, and the 
rope would then ultimately pull out with a load very 
much less than that previously carried. 


Hack-Sawine MAcuHIneEs. 


The second paper taken on the Wednesday morn- 
ing meeting was by Mr. C. Wicksteed. It was 
entitled ‘* Reciprocating Straight-Blade Sawing- 
Machines.” It is reprinted in full in this week’s 
issue of ENGINEERING. 

After the vote of thanks passed at the conclusion 
of the author’s summary of his paper, Mr. J. A. 
McLaren, of Leeds, opened the discussion. He said 
that the usual objection to the band saw was that it 
could not be speeded up for different materials, and 
that if a saw failed, about half-an-hour was occupied 
in getting a new saw on. With the hack-saw de- 
veloped by Mr. Wicksteed the saws were short, and 
were quickly changed if they broke from working 
too fast. It was their practice in sawing out crank- 
webs to drill two holes, and saw outwards. They 
had found that with hack-sawing machines, in cutting 
2-in. bars, blades lasted about a week, but on nae 
jobs the life was considerably shorter. Originally 
they had had to run a night-shift when working with 
a band saw for cutting off, but since they had got a 
small hack-sawing machine they could get through 
all their work on the day-shift. 

Mr. Joseph Hill said his experience of cold 
sawing dated back to 1885. He noticed that in 
these hack-sawing machines there was an idle 
stroke, and complications, such as the lifting of the 
saw, &c. If it were not for the idle stroke there 
would be no need of this lifting or of other com- 
plications. He wanted that to be clearly under- 
stood, as the author had thought it necessary to 
dwell on the features of the circular saw. He held 
a brief for the circular saw. He was the patentee 
of the so-called flush-side saw, and knew what it 
could do. He thought a feeling of doubt pervaded 
the paper. There was, for instance, doubt as to 
the saw standing more than a week’s work. The 
author would have been better advised if he had 
said less of the circular saw, which was really very 
successful. He might be excused if, in support of 
that, he stated that in three years he been 
paid some 6000]. for saw-blades, in addition to 








small royalties. A Scotchman had once said to 





him, with reference to slotting-machines, ‘* Hang 
the up-stroke.” He would say with regard to 
sawing-machines, ‘‘ Hang the idle stroke.” If the 
back stroke were abolished, other things might go 
with it. Ifthe circular saw were properly ned 
and cared for, it was one of the best tools obtain- 
able. The sawing of crank-webs with circular saws 
was a very easy matter. Two saws were usually 
laced on one spindle for this operation, and a 
ine of holes drilled at the crank-pin end of the 
web, and the webs simply sawn down. In works in 
Birmingham, he knew of webs 10 in. thick being 
cut out in one hour. The tooth used was not the 
pointed tooth commonly employed, but was of 
the form shown in Fig. 4. This form of tooth 


Fig4 
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obviated clogging, as the chip curled up as shown 
and then cleared when the tooth left the slot. 
Mr. Wicksteed did not say what provision he made 
in order to obviate clogging, though he provided an 
hydraulic press, idle strokes, and other complica- 
tions. With a band saw cutting with the ribbon in 
tension they were dependent for its effectiveness on 
the hardness and temper of the blade. A circular 
saw could be pushed and the pressure enhanced by 
the manner in which the saw was held on the spindle. 
The flush-side saw was not mainly designed with this 
in view. The chief thing was to maintain the saw 
straight with the cutting line, so that there was no 
friction on either side of the slot cut. Clearance 
was necessary. The usual saw gave clearance by 
the disc being gradually thickened towards the 
periphery. The “os was usually equal on both 
sides of the disc. e employed a saw flat on one 
side, and hollowed out all the way to the centre on 
the other. Usually the smith drew the saw so that 
it would be true until it was put between the 
washers, when it buckled. A saw, when placed in 
the washers and screwed up, might be found to be 
dished considerably the wrong way. To bring 
saws true, he inserted pieces of hard brown paper 
between the washer and disc, and so brought the 
latter true. The author described a machine in 
which the feed was given by a weight, which was 
taken off on the return stroke. hat happened, 
he would ask, to the machine if the blade broke on 
the forward stroke’? The saw fell and possibly con- 
siderable damage would be done. He thought that 
the machine described in the paper was an embodi- 
ment of clever appliances necessitated by the 
inherent faults of the system adopted. 

Mr. L. W. Smith said that for much work the 
hack-saw was undoubtedly more suitable than the 
circular saw. There was a great future before it. 
It certainly could not be called an idle machine. 
They had found that the cost of running groups of 
hack-saws was only two-thirds that of running 
similar band-saws. These costs included interest 
and depreciation, wages, saws used, and lubrication. 
This result was reached although the cost of the 
blades themselves was greater for the hack-saws 
than for the band-saws. If better blades for hack- 
saws could be obtained, these machines would show 
up better still. There should be a great develop- 
ment for this type of machine. It could no longer 
be regarded merely as a saw-breaker, as it was when 
it was first tried extensively, when it appeared to 
be run solely in the interests of the blade-makers. 

Mr. C. Wicksteed, in reply, said that Mr. Hill 
had evidently given a great deal of care to the 
design of circular-saw teeth, but he had also shown 
how difficult it was to make a circular saw true. 
With a proper lift on the back stroke there was no 
choking of the hack-saw blade. It was for that 
reason that no mention was made of it. At present 
the machines were beyond the blades. Blades were 
only now being made of the quality necessary. He 
had himself been experimenting with something of 
a milling-cutter form of tooth in the endeavour to 
improve the blades. Blades were also now pro- 
curable of a taper form from front to back, so as 
to give clearance. They were expensive at present. 
In time there was no doubt a great improvement 
in blades would come about. 





Tue Uriiisation or Peat. 
The last paper to be taken at the meeting was 
by Mr. H. V. Pegg. It was entitled ‘‘The Com- 
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mercial Utilisation of Peat for Power the “gre 
This we reprint elsewhere in this issue. It was 
concerned with the working of a plant installed at 
a factory at Portadown. This plant is not described 
in the paper, but an account of it was given in 
ENGINgERING of December 9 last.* 

The first speaker on this paper was Mr. Bowman 
Malcolm, who considered the success of the plant de- 
scribed to be due to the fact that it required no pre- 
vious treatment of the peat. Pressed peat had been 
tried, and though the briquettes produced were dry, 
they were unsuitable for boiler use. Such a method 
involved, moreover, the use of a preparing plant, and 
in Ireland, where many of the bogs were shallow, 
the expense of moving such plant proved too heavy 
for a success to be made of the process. The Porta- 
down plant really amounted to a water-gas plant. 

Mr. W. H. Patchell said the preparatory plant 
referred to by the previous speaker was probably 
that known as the extrusion press. He would like 
to know whether the analysis of gas given at the 
close of the paper was for made during the wet 
or dry period of the year. The author said that the 
wetness of the peat made practically no difference, 
but it was allowable to assume that the gas would 
differ, as regards its hydrogen contents, in winter 
and summer. Gas with differing hydrogen content 
could not be used with equal economy at all times, 
but it would be possible to adjust the engines so 
as to secure reasonable economy from both the 
summer or winter qualities. 

Mr. G. Andrews said he remembered a process in 
which the latent water, as distinct from the loose 
water, wasremoved. The process was electrolytic, 
and it was claimed for it that the molecules of peat 
were broken up, when the water could be removed 
more easily. The Department of Agriculture had 
taken it up and had conducted experiments in the 
midlands of Ireland, but the cost of working was 
considerable. A high thermal value was claimed for 
briquetted peat. With regard to the disposal of the 
tar, could not that be used for tar macadam? Its 
smell would be no great disadvantage for that 


ee. 

Mr. Walter Dixon, of Glasgow, said that it was 
necessary to face modern developments in this 
question. Peat certainly could be dealt with ina 
practical manner. The question was of importance 
to such countries as Ireland and Sweden, but, so 
long as coal could be obtained at existing prices, it 
was of little moment in England and Scotland. 
Usually the presence of water in peat had been 
regarded as a trouble. It was possible to get rid of 
most of it, however, and handle peat in the same 
way as other solid fuels. The water could not all 
be removed, but by disintegrating and pulping, 
briquettes could be easily produced, to be used in 
competition with coal. The author’s process was 
devoid of the preliminary mechanical drying. It 
was a practical —— to gasify peat, but the 
recovery of by-products was necessary to ensure 
success. He (Mr. Dixon) had produced by- 
products from the utilisation of peat in a com- 
mercial way, worth 17s. per ton of t used. 
That was the value of the sulphate of ammonia 
recovered. Unfortunately, the price of peat was 
low only so long as it was useless. As soon as 
it could be put to some practical use, the price 
would go up. The process was a practical success, 
but it depended upon subsidiary questions as to 
whether it was to be a commercial success. It might 
be found practicable to produce power at suitable 
centres and transmit it to other districts. The 
manner in which a bog retreated from the works 
was, however, a serious drawback. Peat was 
seldom near the manufacturing districts. 

Mr. J. Hill asked whether the tar produced had 
been used for spraying roads, and whether better 
results had been obtained with it than with ordi- 
nary tar. He would also like «o know whether peat 
tar was a vegetable or a mineral compound. Mr. 
L. R. Johnson said that a great deal of interest had 
been taken in the utilisation of peat in recent years 
in Canada, but they were developing their coal 
resources there so rapidly that in a few years they 
expected to be independent of peat as a fuel supply. 
In reply to a question, Mr. Johnson stated that 
they had not used it on locomotives; rather they 
were turning to the use of liquid fuel in order to 
reduce the risk of forest fires, by which much 
valuable timber was destroyed. 

In reply to the discussion, Mr. Pegg said that 
anyone who had a knowledge of the peat bogs of 


See ENGINEERING, vol. xcii., page 774. 








MILITARY AEROPLANES. 
(For Description, see opposite Page.) 
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Figs, 1 To 3. 


Ulster could only marvel at the change that would | 


be produced if peat could be easily utilised. The 
time and money spent on this subject had been 
enormous, but he was convinced that gasifying was 
the onlysolution possible. In other processes the pre- 
paring plant was expensive. Serviceable briquettes 
could certainly be produced, but the cost of the 
reparatory plant put those processes out of court. 
fn laces, however, peat could be fired direct into 
a om where the cost of coal was high and that of 
t low, but the work of the fireman was very 
ard. It had even been used in that way at 
Portadown, and it was found to be cheaper there 
than coal. The great difficulty in all mechanical 
preparatory processes lay in the fact that the bogs 
retreated. e cost of moving the machines neces- 
sary was often greater than warranted their use in 











Fig. 3. 
Tae Howarp Wricut AEROPLANE ; THe CoveNnTRY Orpnance Works, Lp. 
lace of hand work. He had no ultimate analyses 


or gas made from abnormal peat. From 26 to 30 
per cent. was the normal amount of water in air- 
dried peat. 

As reported in our last week’s issue, the Wed- 
nesday meeting was brought to a close by the 
ing of votes of thanks to all who had assisted 
in the entertainment of members during the visit. 
A brief account was also given last week of the 
manner in which members occupied the Thursday 
and Friday. Altogether, in spite of bad weather, 
the Belfast meeting was a distinct success, a re- 
sult on which the , honorary secretaries, Mr. 
S. C. Davidson and Mr. Bowman Malcolm, deserve 
hearty congratulations, as does also Mr. A. Basil 
Wilson, who aided materially in the work of the 
Reception Committee. 
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THE WAR OFFICE AEROPLANE 
COMPETITION. 

(HE competition organised by the War Office for | 
aeroplanes started on Friday, the 2nd inst., and 
has resulted in the largest collection of machines | 
that have ever competed in the country. The early 


; Messrs. Jacos LoHNER snp Co., VIENNA. 


days gave promise that, with good weather, the 
trials will be satisfactorily concluded in a reasonable 


‘time ; unfortunately, there have been a succession 


of gales, which have greatly interfered with the 
trials. Of the thirty-two machines entered, 4 
fair proportion was complete for flying on Friday 
and Saturday, and a good start was made. Ag 





each machine has an observer allotted to it, there 
will be no delay on this score, and the performance 
of those first tried seems to show that, although 
the conditions would have been regarded as impos- 
sible a short time ago, a very large proportion of 
the aeroplanes will fulfil them. As the load to be 
carried is 350 Ib., in addition to petrol and oil for 
a 44 hours’ flight, the total weight is usually some 
700 lb. to 800 lb., and with this the machines must 
be able to fly 55 miles per hour, and to attain an 
altitude of 4500 ft., of which the first 1000 ft. must 
be attained in five minutes. 

In reviewing the aeroplanes entered one of the 
most interesting features is the very great difference 
in proportion and construction adopted by different 
makers to obtain the same result. Particulars of the 
entrants, as far as they can be obtained, are given 
in Table I. overleaf. It will be seen from a study of 
this how very various are the dimensions, propor- 
tions, and constructional features thought desirable 
by different constructors to produce the same end. 
Eighteen machines are monoplanes and 13 are bi- 
planes, no information regarding one being available, 
so it can hardly be said that there is yet any unani- 
mity as to the superiority of either of these. Not 
only so, however, but there is an enormous diver- 
gence in the dimensions considered necessary. The 
supporting surface provided varies from 100 sq. ft. 
to 700 eq. ft., the span of wing from 32 ft. 6 in. 
to 53 ft., and the over-all length from 17 ft. 6 in. to 
45 ft. The power provided varies from 35 to 120 
brake horse-power. Granting that some con- 
structors have grossly underestimated the size 
required, as appears probable, there are still ex- 
perienced makers who consider 200 sq. ft. of sur- 
face enough, while others supply 700 sq. ft., and 
the variation in other dimensions is much in pro- 

rtion. 

Not only do the machines vary very much in 
their actual dimensions, but also in their propor- 
tions and the weights carried per sq. ft. of support- 
ing surface and per brake horse-power. It will be 
seen that the gross weight carried per sq. ft. of sup- 
porting surface varies from 2.86 to 7.69 1b., while the 
weight carried per brake horse-power from 14 lb. 
to 30 lb. These figures are based on makers’ esti- 
mated weights, the actual weights of the machines 
not being at present available. One might expect 
that these two figures would be to a great extent 
interdependent ; that is to say, that the larger the 
planes for a given load the lower would be the 
power required, and therefore the speed. There is, 
however, no definite relation between them, and 
it is therefore clear that some makers anticipate 
very much better efficiencies from their machines 
than others. 

In engine construction there appears to be 
still a nearly equal divergence of opinion. Thus 
eighteen of the machines entered have air-cooled 
engines, while thirteen have water-cooled. Thir- 
teen of the engines are of the revolving radial type, 
nine of the vertical, six of the radial fixed, and 
three of the diagonal type. Direct drive for the 
propeller is adopted in the large majority of 
machines, only eight machines having reduction 
gear, five of which have chain drive and three 
toothed gear. 

According to the condition of the trial the 
machines had to be delivered on Wednesday, 
July 31, and the trials began on Friday, the 2nd 
inst. Several of the machines have, however, not 
arrived up to date, and others are really being 
built on the ground. Nevertheless, a good start 
was made on Friday, and by Saturday evening 
nineteen machines had done their quick-assem- 
bling test. As several others are on the ground, 
the proportion of entries which have materialised 
is very large for a trial of this description, and it 
is probable that some twenty-five machines will 
actually fly. In addition to the assembling test, 
several flight tests were made. Sunday and Monday 
were non-flying days, and on Tuesday the weather 
was bad and no flying was done. On Wednesday 
the Martin Handyside machine made a flight at 
about 4.30 p.m. to demonstrate flying in a strong 
wind of over 25 miles an hour, and flew steadily for 
some five minutes. Soon after the Bristol mono- 
plane (British and Colonial Company) did the same, 
and also the British Deperdussin. The Aircraft Com- 
pany made a flight to demonstrate flying in the wind, 
and subsequently made a second attempt to do the 
climbing test; they are said unofficially to have done 
the 1000 ft. in under the allowed five minutes. The 
machine’ flew well and very steadily in the wind. 





Cody made a good unofficial flight ; and the ‘* Avroe” 
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flew beautifully for some half an hour, but unfor- 
tunately tried to descend on very rough ground, 
and in doing so capsized and was very tly 
damaged, but the pilot was unhurt. The Blériot 
made another attempt at the climbing test, with 
what result is not known at the time of writing. 
The results up to Tuesday are given in Table I. 

In the quick-assembling test it will be seen that 
the time varied a great deal, but several of the 
machines were put together in a very short time. 
They had to be assembled complete, and to demon- 
strate that they were so by making a short flight 
without further attention. All the machines, 





wires, and to substitute stranded wire cables. This 
appears to be undoubtedly a move in the right direc- 
tion, as the stranded rope is much less liable to break 
without warning than the single wire. When single 
wires are used they are generally duplicated. The 
question of providing for the horizontal strength of | 
the wings is also receiving a good deal more atten- | 
tion, diagonal trussing of a substantial kind being | 


very strong tendency to abandon the use of single | 


The consumption of lubricating oil is very great, 
and it requires to be of a special quality, not easily 
obtainable in many places. It is also difficult to 
silence it or to start it from the driving seat. 

We are able this week, on pages 192 and 193, to 
illustrate three of the aeroplanes which are being 
tested by the War Office. The first, which is a 
biplane of interesting construction, is the Howard 
Wright, entered by the Coventry Ordnance Works, 


often incorporated in the thickness of the wings, | an illustration of which is given in Figs. 1 to 3. 


while one sort or another of forestay is sometimes 
provided. 
The tendency of the biplanes is distinctly in the | 


This is of the later type of biplane in which the 
elevator in front is dispensed with, and the 
propeller placed in front of the planes in place 


except the Flanders, whose times for assembling are | direction of the tractor propeller, only two examples | of behind. In these, the general outline follows 


given, have therefore actually flown, though not 


of the propeller behind the planes being found. 
ABLE I.—PARTICULARS OF AEROPLANES. 


very closely the ordinary design of the monoplane, 
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ours out of the three-hours’ test,but thenbrokean|° » =) 3) 3) 110 — . w | agit vedi Coe ty ; = om 
inlet-valve spring and had to descend. All the|Anzani.. ..  .. .. = Radial ‘ 105 ‘t 130 5} 3 206 5° 
: : ar il ee - - es a 15 4 125 56 10 655 3.55 
machines whose time for climbing 1000 ft. is Given | austro-Daimler a 120 Vertical W 130 54 146 5) 6 706 5.8 
reached the required height of 4500 ft. It will be|Salmson.. .. .. .. 10 Radial w 120 43°, 140 5 9 870 7.9 
seen, however, that although several of them} Mercedes = ..  -.  .. 100 Vertical w . 6 - : 
ttained 1000 ft. i id bly 1 h Isaacson aa - - 45 Radial A 7 — 
attain L it. in considerably less than the|Renauit.. <2 2. |. 70 Diagonal A % 33 120 43 8 425 6.1 
required five minutes, others exceeded this time,|Vile -.. .. -. -. 7 _ — _ - _ - = 


and it is understood that they will try again, as it is 
claimed that the pilot did not always understand 
the conditions of test. 

Particulars of the engines used, as far as they 
are available, are given in Table IT. 

Reviewing the progress of ‘he last two years, as 
shown by a comparison with the Bournemouth 
meeting of 1910, the most striking point is the 
great increase in the strength of the structures, 
the greater power provided, and the co: uently 
heavier loading of the wings per square foot of 
surface, which is, no doubt, accompanied with a 
considerable increase in average s The first 
characteristic is very marked. nder-carriages, 
struts, &c., are all usually considerably more sub- 
stantial than two years ago, while the increase in 
strength in the main supporting-wires is still more 
marked. hereas those formerly used seldom 
exceeded about jy in. diameter, they are now 
frequently from } in. to 2 in. Further, there is a 








Inch dimensions of cylinders are approximate. 


In engine construction the increase in power is 
the main feature. While two years ago 40 to 50 
brake horse-power was usual, and 70 very excep- 
tional, 70 to 120 brake horse-power is now the usual 
allowance. It is also probable that the engines 
actually maintain more nearly their rated power 
than formerly. In general construction the re- 
volving engine is more usual than any other type, 
but is less universal than two years ago. On the 
other hand, the vertical four or six-cylinder engine 
is used by a good many constructors, and there are 
a fair number of radial engines with fixed cylin- 
ders, some of them water-cooled. The eight- 
cylinder diagonal engine is, however, little used. 

© engine question is most important, as although 
the revolving type has given very good results, it 
has some very glaring defects for military work. 








with the exception that the main planes are 
duplicated, and this is especially the case in the 
above design, the general construction and disposi- 
tion of the backbone and controlling planes being 
just like the ordinary monoplane. It will be seen 
that while the tail is constructed on the usual 
principles, the shape is somewhat unusual, the 
greater part of the rudder being well above the 
backbone, and the elevator being shaped much like 
a fish's tail. In common with many other modern 
biplanes, the lower plane has a much smaller span 
than the upper. 

Two of these machines are entered, the one 
shown having the following dimensions :—Span, 
upper plane, 35 ft. ; lower, 20 ft. ; over-all length, 
32 ft. ; surface, 300sq. ft. ; weight, empty, 1250 lb. ; 


loaded, 2050 Ib. ; speed, 68 miles per hour. It is 
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fitted with a Chenu six-cylinder motor of 100 brake 
horse-power, having a silencer, driving a four- 
bladed propeller 11 ft. in diameter by 9-ft. pitch, 
geared down to 900 revolutions. Fuel capacity, 
5hours. The other has a span of 40 ft. and 20 ft. for 
the upper and lower planes ; length, 34 ft.; surface, 
350sq. ft. The engine isa 100 horse-power “Gnome,” 
driving a two-bladed propeller 12 ft. 6 in. in dia- 
meter by 10-ft. pitch, geared down to 600 revolu- 
tions. This machine has the passengers seated side 
by side, and weighs 1150 lb. light and 1950 lb. 
loaded, the speed being 60 miles per hour. Fuel 
capacity, 6 hours. It will be seen that the landing 
chassis of these machines consist of a combination 
of wheels and skids for the front, and a skid of much 
the pattern used in monoplanes for the tail. 

The biplane entered by Messrs. A. V. Roe and 
Co., Brownsfield Mills, Manchester, which we 
illustrate in Figs. 4, 5, and 6, possesses some 
features of considerable interest. This machine is 
also of the type having a tractor-propeller and a 
tubular body, which Mr. Roe claims to have been 
the first to introduce in 1906. In this machine 
the idea has been develo till the backbone 
forms a body, the depth of which is equal to the 
whole distance between the main planes, and 
is completely covered with fabric. The idea of 
protecting the pilot has gradually been developed 
in aeroplanes by putting a wind-shield in front, 
so that in the majority of modern machines 
the pilots are very well protected compared with 
the early ones, in which they sat on a seat with 
little or no protection of any kind, but in this 
the idea is further developed by casing in the 
whole of the backbone, and placing the pilot and 
passenger completely inside, with windows to look 
out of. That this gives good protection with a 
neat outline, and ie easy attachments to the 
wings, appears evident, and it will be very interest- 
ing to see how it is found to work in practice. The 
vertical struts are attached to the planes by slotted 
joints, with a very neat clip fastening, which pro- 
vides the flexibility necessary for warping the wings, 
and also allows of quick assembling. In this aero- 
plane the two planes are of equal span, while the 
tail is of much the usual monoplane pattern. The 
engine is a 60-horse-power Green, driving a tractor- 
propeller. The span is 35 ft. 3 in. ; length, 29 ft. 10 in.; 
supporting surface, 335 sq. ft.; and speed, 65 miles 
per hour. It carries 24 gallons of petrol and 
7 gallons of lubricating oil. In both this machine 
and the Howard-Wright it will be seen that the 
propeller is well protected by a skid, a matter of 
great importance in landing on rough ground. 

One of the largest, if not the largest, aeroplane 
entered for the military competition is the 
‘** Arrow,” entered by Messrs. Jacob Lohner, 
Vienna, which we illustrate on page 193. It is a 
biplane of the tractor type, having the lower plane 
of considerably less span than the upper, which 
has a span of no less than 52 ft. 6 in., while the 
length is 31 ft. 2 in., and the weight 1540 lb., 
including petrol and lubricating oil. The landing 
chassis for this machine is very substantial, and 
has a steel skid extending under the propeller, 
while the wheels are well sprung with indiarubber 
springs. A peculiarity of the main planes is that 
their centre is in advance of the tips, the sil- 
houette of the planes and tail being much like that 
of a broad arrow; hence its name. The extreme 
10 ft. at each wing-tip can be folded down, reduc- 
ing the width for housing to 33 ft. 

The backbone is completely covered in and of 
stream-line form, terminating in a tail of the -sual 
type, with elevator and rudder. At the front it 
carries a 120-horse-power six-cylinder Austro- 
Daimler motor driving a 9-ft. 6-in. propeller direct. 
lhree seats in tandem are provided, and it is stated 
that a useful load of 600 1b. can be carried, while the 
speed is 70 miles an hour. It is stated that this 
machine has ascended to a height of 11,500 ft. with 
two passengers, and 14,350 ft. with one, this being a 
world’s record. 

A biplane with many novel features is the 

sreguet, entered by the Breguet Aeroplanes, 
Limited, 1, Albemarle-street, London, W. This 
firm was one of the early ones to take u 

the tractor type of biplane, and also to use stee 
mainly in place of w for the construction of the 
‘raming, &c., and some remarkable performances 
have been made on them during the last two years. 
While the present machines follow largely on pre- 
vious lines, the ag arrangement is peculiar. 
A Salmsom engine, having nine cylinders arranged 
radially, and water-cooled, is employed ; but this 





is set with the cylinders horizontal, to diminish the 
air resistance, and drives a four-bladed propeller 
1l ft. in diameter through bevel gearing, the 
reduction being in the ratio 1 to 1.8. Other new 
features are that the engine is fitted with a 
silencer and can be started from the driver's seat, 
while the aeroplane is fitted with a brake. The 
seats are arranged tandem, the observer being 
forward, pilot aft, and assistant pilot between 
the two; either of the two latter is able to 
control the machine, the wing warping being 
actuated either by the pillar or by foot-pedals. 

One of the two machines entered has been built 
entirely in England, except the engine, and will 
therefore compete for the prize for a British-built 
machine. It is interesting to note that it was only 
begun on July 6, and has therefore been built prob- 
ably in record time. The main dimensions are: 
—Span, upper plane, 47 ft. ; lower, 43 ft.; length 
over all, 32 ft.; height from ground, 12 ft. 6 in.; 
chord, 5 ft. ; surface wings, 400 sq. ft. ; tail sur- 
face, 65 sq. ft. ; weight, 1250 lb., empty ; speed, 
about 70 miles per hour. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, Pa., July 31. 
Tue break in the coke situation, through a supply 
from the West Virginia coke-fields, has reduced prices 
to 2.30 dols., at which requirements have been 
uickly covered. Many furnaces are now supplied 
ora month. The break was aided by secret offerings 
by Connelsville coke people at 2.15 dols. to 2.25 dols. 
per ton. Output dropped from 393,600 tons per week 
to 355,000 tons for the week ended July 20. e mills 
are greatly handicapped by a shortage of common 
labour, such as has never See known in the steel 
industry. The same scarcity exists in the agricultural 
domain. There is-no supply in sight ; the cities are 
being scoured for men. ore steel-mill capacity would 
be employed but for this lack of labour. In some places 
Southern negroes are being imported. Prices for most 
steel products are still hardening under the continuous 
demand. The latest advance is in all es of steel 
pipes and boiler-tubes. Though this is midsummer, 
and presumably a dull season, all lines in iron and 
steel are phenomenally active. Railroads are calling 
for the prompt delivery of cars, to be ready for 
the rush of traffic. Heavy ordering of locomotives 
continues. The Chicago, Milwaukee, and St. Paul 
Railroad has ordered fifty-six from the American 
Locomotive Company. An order for seventeen elec- 
trics has also been placed with the same company. 
The teature of the current demand is the multitude 
of comparatively small orders—from 100 to 1000 tons 
—of structural material. There are inquiries for 
6000 tons of ferro-manganese, mostly English, at 
51 dols. No German is available. Several construc- 
tion requirements are heavy, and will continue to the 
opening of winter. ‘The rail-mills are filled for the 
present. More business in exports could be done were 
the mills in a position to bid on the business presented. 
The tone of the market is strong, and September will 
develop a higher range of prices. The pig-iron pro- 
duction for the first half of the current year was 
14,072,274 tons, an increase of 2,405,278 tons over 
the first half of last year. Premiumsas high as 8 dols. 
r ton have recently been paid for steel plates. The 
nited States Steel Corporation is operating to 92 per 
cent. of capacity, and many independents still closer. 





Tue Crry anp Guitps or Lonpon InstituTr.—The 
pr mme for 1912-13 of the Department of Technology 
of the City and Guilds of London Institute has now been 
issued. Examinations are now held in seventy-nine 
technological subjects, in addition to others in manual 
training and domestic science. The examiners in mecha- 
nical engineering this year are Professor Coker and 
Professor Margetson, whilst in electrical ineering 
the papers will be set by Professor Kapp, Professor 
Marchant, and Mr. Miles Walker. The examiner in 
structural engineering will be Mr. E. F. D. Witchell. 





Moror Roaps To Lonpon.—A. third edition of this 
road book, brought out by the Mitchell Motor Works 
and Garage, 114, Wardour-street, London, W., 
recently been published, and constitutes a very useful 
help for motorists, for it contains almost every avail- 
able motor road in Great Britain. All the routes are 
described in simple form, and as the type used in the 
printing is very clear, the routes may be easily studied 
while travelling. The experience of the stranger on 
journeying to London on a motor-car is, as a rule, the diffi- 
culty of finding his way into, and out of, the Metropolis, 
and in order to meet this difficulty a boldly-printed map 
has been included, on which are shown the principal main 
routes, all minor and confusing details having been 
omitted. This map is printed on strong parchment paper 
with a view to durability. The materi 


of the book is waterproof. In connection with the various 


routes there is also a lot of useful general information 
relating to registration, international touring, &c. In 
size and shape the book is handy for the pocket. 
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BRITISH RAILWAY RETURNS. 


In the tables below are given the principal figures 
from the recently-issued rd of Trade report on 
British and Irish railways, which are referred to on 
page 197 :— 

Mileage, Capital, dc., of the Railways of the United 

Kingdom. 


Increase in 1911. 


—_— Ms 191LL. 1910, : 
Per 








Amount, Cent. 
miles miles miles 
ye a. - 23,417 23,387 30 0.1 
Of which, double 
or more .. et 13,106 13,072 34 0.3 
Track mileage (in- 
cluding sidings) 54,576 54,311 265 0.5 








£ | £ 
Capital. . . 1,824,018,000/1,318,515,000 
Amount included) 
in the foregoing’ 
which is nominal) 
































only .. —..| 198,038,000] 197,124,000, 959,000 | 0.5 
Ordinary capital..| 493,484,000! 492,080,000) 1,404,000 0.3 
Amount included } 

in the foregoin; 

which is nomina. 

only a ..| 92,708,000; 91,745,000 958,000 1.0 
Receipts :— &£ 3 £ 

Passenger traffic) 53,955,000 52,759,000 1,196,000 2.3 

Goods traffic .. 63,225,000 61,479,000, 1,806,000 2.9 

Miscellaneous .. 9,960,000 9,688,000 272,000 2.8 

Total .. ..| 127,200,000 123,926,000 3,274,000 2.6 
Working expendi- 
ture i ..| 78,618,000' 76,570,000 2,948,000 2.7 
Net earnings 48,582,000 47,356,000, = 1,226,0°0 2.6 
Proportion of net) per cent. per cent. 
earnin to 
ital .. ad 3.67 3.59 0.08 
Dividend paid on 
ordinary capital 3.62" 3.48* 0.14 
° These percentages are calculated on tsa little in excess 





of the true totals. 
Passengers Carried, Exclusive of Season-Ticket Holders. 
Increase (+-) or 
Decrease ( — ). 
—- 1911, | 1910. 


7 Per 
| Number. Cent. 











Number of ordi- 
= ec 





carried :— } | 

First-class . .. 80,163,000, 29,788,000 +  375,000| + L3 

Second-class .. 25,664,000) 28,148,000 - 2,584,000; -— 9.2 

Third-class .. 1,270,590,000 1,248,798,000 + 21,797,000, + 1.7 
ee ce | 

Total .. . 1,826,317,000) 1,806, 729,000 +19,588,000! + 1.5 


Receipts from Pussengers. 
Receiptsfromordi, | — ] Increase «+) or 
nary and season- Decrease (—). 


ticket passen- Amount. (percent 





ers :— £ £ £ 
rst-class.. ..| 5,115,000, 4,957,000 | + 158,000 + 3.2 
Second-class ..| 2,878,000 3,102 000 | -- 224,000| - 7.2 
Third-class 36,169,000 | 35.1*8,000 | + 981,000 + 28 
Total... _—..| 44,162,000 | 43,247,000 | + 915,000 + 21 


Train- Mileage. 
Passenger| Goods 


Total (including 

















Year. | Trains. Trains. Mixed Trains). 
|mill. miles|mill. miles million miles 
1911 ee | .3 | 156.5 428.6 
1910... ee “ | 266.9 | 154.6 423.2 
Increase (+-) or { mileage. . +3.4 +19 +5.4 
Decrease ( —) percent. | +13 | +12 +13 
j ] | 
ere 6 6. | 1910. [Decrease me 
ee ee 
Passengers 47.85 | 47.38 +0.47 
Goods .. es i 96.97 95.40 | +1.67 
Passengers and goods ..| 65.64 | 64.78 | +0.86 
Expenses per train-mile ..| 41.62 | 4108 | +0.54 
Net receipts .. de ..| 24.08 3.70 +0.32 
Minerals, General Merchandise, &c., Carried. 
| l Increase. 
Year.. eel 1911, | 1910. 


Amount. (Percent 





million tons|million tons\million tons 
409.8 405.1 4.7 





Minerals conveyed 1.2 
General merchan- 
dise conveyed _. 113.8 109.3 4.5 4.1 
__Total_.. 628.6 | las | 82 18 


Receipts from Goods Traffic. 


o 


+ 587,000; +18 
+1,361,000 | +4.4 


— 92,000; -5.9 


Receipts from— | £ £ 
Minerals .. .| 29,746,000 | 29,209,000 
General merchan- | 
od .| 82,075,000 | 80,714,000 
Live stock . . 1,464,000 1,556,000 


Total .. 








.| 63,285,000 | 61,479,000 41,806,000 | +2.9 
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BLACKER’S PARALLEL MECHANICAL HAMMER. 


CONSTRUCTED BY THE MECHANICAL HAMMER COMPANY (BLACKER’S PATENT), ENGINEERS, STALYBRIDGE, 
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We illustrate above a novel form of mechanical | the end of the rod G in a slot in the curved bar F, as| side of the anvil by depressing the surroundin : foot- 
hammer which is constructed by the Mechanical|may be seen by Fig. 2. The operator can make a| rail, which may be seen in Fig. 1 ; and immediately 
Hammer Company (Blacker’s Patent), a. heavy blow or a series of light blows with t ease|the foot-rail is released the hammer comes to 
The appliance is shown in tive in Fig. 1, in end | by moving the rod G along the slot, as Eaieed, by | rest. Moreover, there are no obstructions, such as 
elevation from opposite onls in Figs. 2 3, and in| means of a foot-lever, as may be seen by Fig. 2. standards or slides, to “interfere with the work. A 
front elevation in Fig. 4. From these illustrations its} At the opposite end of the shaft A to where the| very important point to be noticed is the unique 
action will be readily understood. The shaft A is| power to work the hammer is taken off are a set of | lateral traverse motion, a feature which, we believe, 
driven by @ pulley B and turns the fly-wheel C, which | bevel-wheels, as shown in Figs. 3 and 4, and these| is not possessed by any other hammer of this kind. 
may be seen in Figs. 1,2, and 4. Through this fly-| transmit motion to the screw L, which moves the| The hammer-head will travel either right or left any 
wheel a crank-pin on the block D passes, and gives to| hammer to and fro across the work, the screw being | distance required over the anvil, thus enabling punch- 
the rod E an up-and-down motion when the wheel | reversed by means of the bevel-wheels and the clutch | ing, swaging, heading, or any work of a similar 
revolves. The rod E is pivoted by means of an eye and| shown at M, the reversal being effected by a foot-| character to bedone. This is very simply performed 
pin to the end of the curved arm F, and this in turn | lever. by operating a rocking-plate with the foot. When 
gives motion to the rod G through a crank, as shown,| The chief features claimed for the hammer are that | this plate is released the work of the hammer is brought 
to the hammer H, this motion of the hammer being| the blows are always in parallel planes; and that to bear at one icular place. Our illustration shows 
cushioned by the springs J and K. The stroke of the| the action of the hammer is definite and quick. It|the hammer belt-driven, but, of course, any other 
hammer can be regulated by varying the position of|can be worked from the front or from either | method of driving may be adopted. 
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~| country generally, was, of course, serious enough 


_ | account season-ticket holders, who are naturally not 


204 | second-class passengers improved more materially, 


207 | tained for the last six or eight years. The increase in 
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Tus Minine Institute or Scoruanp.—Saturday, A t 10, at 
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Glasgow. Mr. James Black’s paper, on ‘The Inglis Engine Con- 
troller,” will be discussed. Mr. George Gibb will introduce the 
discussion. Mr. Douglas Jackson's paper. on “The ing of 
Winding Ropes,” will be discussed. Mr. Bai intro- 
duce the discussion. The Council have ap ted a Committee to 
make further experiment with the loop referred to in Mr. Briggs’s 
ron “‘ Testing for Fire-Damp and Black-Damp by Means of a 

ety Lamp,” and, pending the report of the Committee, the 
discussion of Mr. Briggs’s paper is adjourned. Mr. David M. Mowat 
will yp gt on “* Facts and Theories Relating to Fans.” Mr. 
James Martin, Coatbridge, will exhibit and describe a model of 
an ‘‘ Automatic Stop-Grip for Pit-Cages.” 
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THE RAILWAYS OF THE UNITED 
KINGDOM. 


THE year 1911 was one in which, it will be 
remembered, many events occurred with which 
the railways were intimately concerned. It was 
the year of the first serious attempts on a large 
scale to dislocate the life of the community. Labour 
troubles were chronic. The railway strike which 
was thrust on the country at such short notice, in 
the middle of the holiday season, was not, however, 
of — continuance, and the effect it had on traffic 
generally will not be remembered through anything 
to be found in the annual statistics of the railways 
of the United Kingdom, for it is completely masked 
in the satisfactory results of a busy year. The 
permanent effects, however, will be none the less 
real. The actual loss in the three or four days’ 
traffic, with the concurrent loss in business to the 


in itself, but the ultimate effect is of a more lasting 
nature. As an outcome of negotiations between 
the companies and their employees, increased expen- 
diture on wages account running into some millions 
per annum has been undertaken, and this bids fair 
to become a permanent charge. It is true that at 
the time the strike was terminated the Govern- 
ment held out hopes of legislation which it was 
understood would enable the railways to recoup 
Sane by means of increased rates, but the 

e of no such legislation appears within sight. 
A Bill dealing with the matter = certainly intro- 
duced, but it is now hung up pending the redraft- 
ing of the very clause having reference to this 
question, and no information is given as to when 
it will be proceeded with, if ever. 

In spite of these several adverse factors, the year 
1911 proved an excellent one for the railways. The 
traffic receipts exceeded those of any previous 
year, amounting, according to the Board of Trade 
annual returns just published, to 117.2 millions 
sterling. This was three millions more than was 
produced in the previous year, or an increase of 
2.6 per cent. Both passenger and goods traffic 
contributed to swell the figures for 1911. Due 
doubtless to the activities attending the Corona- 
tion festivities, and to the exceptionally favourable 
holiday season, marred only by the strike, and not 
in any way by the weather, passenger traffic, as 
reflected in the gross receipts of 53,955,0001., 
showed an expansion of 2.3 per cent. over the 
previous year. This figure does not take into 


influenced by such matters as those just referred 
to. In numbers the ordinary passengers only 
showed an increase of 1.5 per cent., so that it may 
be concluded that the opportunity was taken of the 
fine weather and Coronation holidays for people to 
undertake rather longer journeys than amy not 
necessarily travelling by cheap excursions. 

This would seem to have been the case, for the 
average receipts per third-class passenger only show 
an increase of ,4d., standing for the year at 6.4d., 
while the average receipts from both first and 


the former by $d., and the latter by jd. The 
average for allclasses remains ataboutthelevel main- 


receipts from first-class traffic amounted to 3.3 
per cent., and from third-class to 2.3 per cent. 
The corresponding increases in the number of 
ngers were 1.3 and 1.7 per cent. respectively. 

e number of first-class travellers was 30,163,000, 
and the average receipts from these amounted to 
28d. It is a notable fact that while for some years 





ESTABLISHMENTS AT BSSEN, 





travellers showed a tendency to decline, since that 
year there has been a steady advance in this figure, 
and they are now 5.1d. better than they then stood. 
Evidently the first-class passenger is travelling 
further than he did formerly; and in spite of 
the claims of motor-cars, in this form of traffic 
the railways have apparently not only held their 
own, but have improved their position. The third- 
class travellers numbered 1,270,590,000 in 1911, 
or _ lion more than in the previous year. As 
a y shown, however, the receipts per passenger 
showed practically no change during the year, so 
that the improvement in this class was probably due 
merely to increased travelling owing to a favour- 
able year, and not to any change in habit and 
increased length of journey. 

On the other hand, the second-class traffic has 
continued to diminish. The large decrease of 5.3 

cent. in receipts and 9.2 per cent. in numbers 

is the natural consequence of the treatment these 
passengers have received of late years. Except in 
certain directions the second-class traveller will 
before long have disap . In the autumn of 
1910 the Great Western Railway discontinued the 
second class. The complete effect of this is notice- 
able for the first time in-this return for 1911. 
During 1911 second-class accommodation was 
abolished on the suburban lines of the London, 
Brighton, and South Coast Railway. At the end of 
that year second-class accommodation suffered 
further curtailment, the London and North- 
Western, the Lancashire and Yorkshire, Cam- 
brian, North Staffordshire, and port and 
Carlisle railways, all having discontinued such ser- 
vice with a few unimportant exceptions. This, 
however, will not be noticeable until the returns 
for this year are published, when another large 
drop in second-class mgers may be expected. 
In spite of these difficulties put in his way, the 
second-class nger pays the companies a great 
deal better than he did formerly, when he was 
treated with more consideration. The average 
receipts from such travellers is now 18.9d. Prior 
to 1907 it had not risen above 18d., while ten years 
ago it was under 11d. 

In season-ticket traffic, again, the receipts show 
a net increase, but a decrease in second-class traffic. 
The net increase is one of 3 per cent. in ey 
which now amount to the aggregate of 4,923, 0001. 
This growth is composed of an increase of 2.9 per 
cent. in receipts from first-class ticket-holders, and 
one of 9.4 per cent. in third-class holders, offset by a 
decrease of 11.4 percent. in receipts from second-class 
travellers. As regards numbers of equivalent annual 
tickets, the figures are somewhat similar. For in- 
stance, second-class ticket-holders have decreased by 
11.6 per cent. in numbers, first-class have increased 
by 3.3 per cent., and third-class by 8 percent. It has 
been noted above that during the year the London, 
Brighton, and South Coast Railway abolished the 
second class on its suburban service. This accounted 
for 66.6 per cent. of the decrease in receipts from 
this class of season-ticket holder. This patronage 
was mostly transferred to the third class, the 
receipts of this company showing a decrease of 
74,0001. from the second-class, and an increase of 
68,0001. in the third-class season traffic. The numbers 
afford even more striking proof of this transfer 
than the receipts. Some 10,000 fewer second-class 
ticket-holders were carried as a result of the ——_ 
while the third-class seasons increased by 11,000. 
The result has been slightly to increase the average 
receipts per second-class ticket-holder, the average 
distance now being probably slightly greater, owing 
to this reduction in the number of suburban 
travellers. Third-class ticket - holders continue 
each year to go further afield. They each paid on 
an average 4/1. 15s. for their tickets, as com 
with 41. 10s. 3d. three years previously. Probably 
this year the average receipts from season-ticket 
holders will show another rise, but this time as 
one of the results of the disturbance on the rail- 
ways last October. 
Combined for all classes of passenger traffic the 
receipts in 1911, as shown in the table, giving the 
chief figures of the Board of Trade returns, _ 
lished elsewhere in this issue (see page 195), 
amounted to 44,162,000/., an increase of 2.1 per 
cent. on the previous year. 
Goods traffic, in spite of labour troubles and the 
transport workers’ strike, showed an expansion of 
2.9 per cent. as regards receipts and 1.8 per cent. 
as regards tonnage. The receipts from mineral 
traffic and general merchandise increased respec- 





prior to 1905 the average receipts from first-class 





tively 1.8 and 4.4 per cent., but for some reason 
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live-stock traffic fell off, receipts from this suffering 
a reduction of 5.9 per cent. 

In dealing with this enhanced: volume of traffic in 
passengers and goods it is satisfactory to note that 
the receipts have increased in a greater proportion 
than the train-mileage. As is well known, the 
Board of Trade statistics fail to show what is the 
average mileage per passenger journey or per ton 
of freight hauled, so that deductions as to service 
performed are only approximate when the number 
of passengers or tonnage of freight is considered 
in connection with train-mileage, for the journeys 
might be short, and a large ag of the train-mile- 
age practically fruitless. When, however, the pas- 
senger journeys have increased 1.8 per cent., and 
the nger-train mileage only 1.3 per cent., and, 
on the other hand, the receipts have gone up by 2.3 
per cent., it follows that the trains provided were 
much more effectively occupied by the public in 
1911 than in the previous year. Similarly, in goods 
traffic, the tonnage handled increased 1.8 per cent., 
and the goods-train mileage 1.2 per cent., but the 
receipts rose by 2.9 per cent. The year was, 
therefore, one of good management, so far as train- 
working was concerned, though the net results were 
not quite up to what might have been expected from 
these figures, for the reason ‘that expenses rose in 
the traftic department. 

In recent years train-mileage has received a good 
deal of attention. Increasing train-mileage is a 
natural accompaniment to the fostering of passenger 
traffic, but it is naturally desirable from every aspect 
to keep unremunerative train-mileage down to the 
lowest limit. In goods working more may be done 
in the way of curtailment than in passenger service, 
if proper steps be taken. The tendencies in recent 
years are very noticeable if the results of last year 
and those of some ten years earlier are compared. 
In the ten intervening years, in spite of efforts to 
fill passenger trains better, the mileage of such 
trains has increased 20.6 per cent., but the 
number of ordinary passengers carried in that time 
increased by only 13.1 per cent. On the other 
hand, the goods-train mileage actually decreased 
9.6 per cent., while the goods tonnage increased by 
no less than 25.9 per cent. In the absence of evi- 
dence pointing, in the last ten years, to any material 
alteration in the average length of haul per ton of 
freight, it is permissible to attribute this great 
change in goods traffic to have béen brought about 
by the consistent efforts to secure better loading, 
and by the use of more powerful locomotives in this 
service. The receipts per train-mile from goods 
traffic have improved 32.4 per cent.; from pas- 
senger traflic they have decreased 3.5 per cent., 
showing that more work is being done now for the 
travelling public than formerly. 

In 1911, for the second year in succession, after a 
long lapse, passenger receipts per train-mile showed 
a slight improvement. They stood in that year 
at 47.85d., an increase of 0.47d. on the previous 
year. Receipts per goods-train mile stand now at 
96.97d., and showed an improvement of 1.57d, 
over the figure for 1910. For the total traftic the 
receipts stand at 65.64d. per train-mile. Working 
expenses, unfortunately, also increased in 1911. 
An increase of 0.54d. per train-mile, chiefly attribu- 
table to traffic expenses and expenditure on roll- 
ing-stock, was shown, bringing the figure for total 
expenses to 41.62d. per train-mile. The 
receipts from all sources amounted to 127.2 millions 
sterling, having increased in the year by 2.6 per 
cent. The expenses, amounting to 78.62 millions 
sterling, showed an increase of 2.7 per cent. The 
proportion of working expenses to receipts 
was thus practically unchanged, standing at 61.8 
per cent. The only item on which expenditure 
showed a decrease was in rates and taxes. About 
5,079,0001. were spent in respect of these in 1911, 
but this was 23,0001. less than in the previous year. 
With two exceptions this is the only decrease under 
this heading in the past forty years. 

The cost of wages is not completely ascertainable 
from these returns, but basing calculations on the 
tendency as revealed by figures relating to the larger 
lines, it appears that, in the year, wages in the traffic 
and locomotive departments increased 3.7 per cent., 
while the total train-mileage, as shown above, 
increased only 1.3 per cent. As a result of the 
numerous concessions made since August last it 


is to be expected that this year will show 
another large increase in this direction. The rate 
of increase shown last year in w: was the 


highest sinee 1907, another year of trouble to the 
railways. 


THE WATER-TIGHT SUBDIVISION OF 
SHIPS. 


In our last issue we dealt with Lord Mersey’s 
judgment on the loss of the Titanic, and his recom- 
mendations concerning various points brought out 
in the course of the inquiry. ; to not now be 
out of place to review the merits of the different 
systems of fitting bulkheads adopted in first-class 
passenger ships, intermediate passenger ships, and 
cargo steamers, more especially as Lord Mersey has 
made reference in his report to the relative merits 
of longitudinal and transverse subdivision. Since 
this great maritime disaster, considerable discussion 
has taken place regarding the most efficient method 
of subdividing the hulls of ships. The general public, 
whose safety and welfare are the principal factors 
involved, are led into the misconception that the 
comparison is between ships that are transversely 
subdivided and those which are longitudinally sub- 
divided, whereas the correct basis of comparison 
is that in which the one class of ship is only trans- 
versely subdivided and the other class, which has 
longitudinal bulkheads in addition to transverse 
bulkheads. Before going further it is well to state 
that only the very large, high-powered steamers 
are specially suitable for this latter system of sub- 
division. The very fast ocean liner requires a 
large number of boilers, and these can be best 
arranged for along the central section of the ship, of 
which they then occupy a considerable length. The 
longitudinal bulkheads are then fitted outside of 
the boiler compartments, and thus form with the 
shell-plating the side bunkers, which are further 
subdivided by transverse bulkheads at suitable 
intervals. Modern fast liners fitted with turbine- 
engines are particularly well adapted to longitudinal 
subdivision, and with the addition of transverse 
bulkheads this type of vessel can be rendered very 
secure. The very fine ends of these fast ships render 
them safer than those of the fuller intermediate 
type, as, in case of the ship being flooded at either 
end, the volume of water admitted is not so great 
as to cause an excessive trim by the head or stern, 
as the case may be. 

The intermediate type of passenger steamer is 
not so well adapted for a combination of longitu- 
dinal and transverse bulkheads, as the power is 
comparatively small, and the space required for 
engines and boilers is relatively less, leaving large 
spaces amidships for coal and cargo. The engines 
are usually of the reciprocating type, which also 
are not so suitable for the adoption of a system of 
longitudinal subdivision, the power being usually 
develo by twin engines. The designer has 
accordingly merely the option of a centre-line bulk- 
head in the machinery space, which is not a desir- 
able arrangement. tt therefore appears that the 
best system for an intermediate type of ship is an 
installation of comparatively closely-spaced trans- 
verse bulkheads carried well above the water-line, 
and, if practicable, a water-tight deck at about 
water-line level at the ends of the vessel. 

The cargo steamer can only be considered having 
regard to the requirements of the trade for which it 
is intended. Like the intermediate type of pas- 
senger steamer, the freight steamer is unsuitable for 
a combination system of bulkheads, and the trans- 
verse subdivision has to be fixed by the cargoes the 
vessel is expected to carry. Ships that are intended 
for the transportation of machinery, steel girders, 
&c., cannot be so well divided transversely as ships 
built to carry general cargoes of small packages ; 
so that ships built for special purposes with very 
large holds should be well equipped with easily- 
manipulated life-saving appliances, as once such 
ships are pierced by collision or otherwise, there 
is very little time between the accident and the 
sinking of the vessel. In preparing the designs of 
freight steamers, it might be worth while to con- 
— the advisability of fitting a water-tight lower 
eck. 

On a first consideration of the question of 
subdivision, it appears indisputable that the ship 
which has the additional protection of longitu- 
dinal as well as transverse water-tight bulkheads 
has the advantage both as regards strength and 
safety ; and, in so far as the former is concerned, 
the benefit in the case of a very large ship is 
undeniable. But the question of the greater salety 
is complicated by the fact that, if a ship fitted wi 
longitudinal bulkheads is damaged and flooded on 
one side, the vessel will take a list. To counteract 
this list it is necessary to fill with water the com- 





partments on the opposite side of the ship, and the 








general trend of opinion has been that a system 
of flooding valves should be arran whereby this 
counterbalancing could be effected. None of the 
evidence or correspondence brought to light by the 
Titanic inquiry ioe shown, however, that any 
such system has been adopted on a ship fitted 
with a combination of longitudinal and transverse 
bulkheads, and the reason for this will be obvious 
to all practical men. In fact, such an arrangement 
would be far from fool-proof, and might be a stand- 
ing source of inconvenience and danger. Hence 
other alternatives have been preferred. 

In the case of the Lusitania and Mauretania, for 
example, practical provision has been made for coun- 
terbalancing the Seoling effects, and these are for 
the most instantly available. Should a migfor- 
tune befall either of the ships referred to above, and 
damage be received to the extent of flooding two 
wing compartments, this would give the ship a 
considerable list. This, however, could be easily 
counterbalanced by the blowing down of the wing 
boilers, giving a righting moment more than equiva- 
lent to the upsetting moment caused by flooding the 
two wing compartments. Moreover, the ship would 
rise bodily, due to the expulsion of a greater quqn- 
tity of water from the boilers than that admitted 
into the ship through the damaged area. There are, 
moreover, other additional means of counteracting 
any great list caused by damage tothe hull. This 
could be effected, for instance, by flooding the wing 
engine-rooms, filling the double-bottom tanks on 
the undamaged side, and emptying those on the 
damaged side in the order which best suited the par- 
ticular case ; or by flooding the wing bunkers, Le. 

Generally, recent investigations have shown that 
subdivision by a combination of longitudinal and 
water-tight bulkheads, particularly when designed 
in conjunction with a system of water-tight decks, 
is a very efficient method of keeping a vessel afloat, 
in case of accident, and the general appreciation of 
this has become obvious from the latest develop- 
ments in the design of the highest class of trans- 
Atlantic liners and large warships. 

Regarding the carrying up of the double bottom 
above the turn of the bilge, there is no doubt that 
this precaution may be in some cases advantageous ; 
but if the double bottom is subdivided longitu- 
dinally into four water-tight compartments, and if 
the longitudinal bulkheads are well stayed and 
stiffened and made water-tight, there is no great 
gain to be secured by carrying the double bottom 
any further than a little above the turn of the bilge. 








THE ALKALI WORKS IN 1911. 

Tue forty-eighth Annual Report on Alkali Works 
for the year 1911, presented by the chief inspector, 
Mr. W. S. Curphey, to the Local Government 
Board and to His Majesty’s Secretary for Scotland, 
records on the whole activity and prosperity, and 
also observation of the Alkali Act Regulations of 
1906. The number of works registered under the 
Act in England, Ireland, and Wales was 1296, 
against 1266 in 1910; together with the 167 works 
of Scotland, the number was 1463. Some old works 
had been stopped ; the new works coming on the 
register were chiefly devoted to the utilisation of 
by-preducts, there being 27 new ammonia sulphate 
works and nine tar works. In the ten districts 
under the direct control of the chief inspector— 
that is, not including Scotland—6116 visits were 
paid to works, and 6297 tests were made by the 
inspectors. The districts are numbered I. to VIL., 
but there are additional districts, III.a, IV.a., and 
VI.a. The inspectors are :—Messrs. E. G. Ballard 
(for two districts), E. Morley Fletcher, Herbert 
Porter, H. J. Bailey, R. D. Littlefield, E. Jackson, 
A. C. Fryer, T. L. Bailey, F. Napier Sutton, and 
J. W. Young. : 

The general average amount of acid gases yo 
from the exits of waste gases has again slightly 
decreased, it being 1.192 grains of sulphuric an- 
hydride per cubic foot, as compared with 1.247 
grains in 1910, and 1.602 grains in 1909. The 
decrease is due to a general improvement in most 
districts, and would be still more remarkable 
if it were not for occasional transgressions in some 
works, chiefly in Wales and Monmouth. Four 
cases were noticed in which registrable processes 
were carried on in works which had not been 
registered, the owners of the works pleading 
ignorance ; back fees were accepted by the Board 
without any legal proceedings. So far as we 
remember, legal proceedings have not been taken 
for some years, and the inspectors can certainly not 
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be accused of dealing harshly with contraveners 
of the statute. An acid vitriol tank getting out of 
level, discharged acid on to the hot brickwork ; 
that trouble was stopped. In some other works 
the chamber exit reached the figure of 6 grains of 
SO, per cub. ft., because the works were temporarily 
without chemist and foreman, the latter having 
suddenly died. In some instances apparent nuis- 
ances from chemical works were really caused by 
adjacent works not under the Alkali Act. It is 
pointed out in this connection that from Widnes 
railway station sixty-five works chimneys can be 
counted, of which only 22 belong to chemical 
works ; these discharge less acid vapours than some 
cotton-mills and collieries. These latter chimneys 
also produce a good deal of acid soot, especially 
before the evening shift, it being a point of honour 
that the men leaving work well bank the fires to 
give their successors breathing time. A double 
fatality occurred in one works, when a scrubbing 
tower was being repaired, because a cock in a con- 
necting pipe to the foul gas-main had been left 
open and a water-seal had not been refilled ; the 
man responsible for this neglect lost his life in 
trying to rescue his comrade. The great heat of last 
summer and the autumn gales also caused some 
trouble. Only one works suffered from the wind in 
Scotland ; a set of acid chambers which were to be 
rebuilt this summer were entirely demolished in 
November. A similar case occurred in Lanca- 
shire ; the gale brought down the wind-screen which 
battered over six chambers in oné row; six men 
who were trying to avert a catastrophe were gassed, 
one of them fatally. 

As regards alkali and copper (wet process) works, 
the introduction of continuous mechanical furnaces 
for the calcination of burned cupreous pyrites is 
welcomed because these furnaces give off noxious 
gases continuously, and not only at certain periods, 
and because the periodical withdrawal of a full 
charge of hot material is avoided The novelty is 
the Ramen-Beskow furnace, which embodies in 
one unit the dual effect of an open and a closed 
‘* roaster,” and burns producer-gas in the place of 
coal. In cement works the older forms of kilns 
are steadily disappearing, while the rotary kilns 
seem almost to have reached their maximum size ; 
less fumes and less black smoke are discharged from 
a smaller number of high chimneys. In the Southern 
and South-Eastern District VII., some forty 
chamber kilns have been destroyed and replaced 
by rotary kilns, the biggest being over 200 ft. and 
even 230 ft. in length ; they are each provided with 
a huge chimney up to 200 ft. in height, and in one 
instance an old chamber-kiln chimney of 300 ft. in 
height is being utilised. There are now in that 
district two ‘* bottle ” (open) kilns, 807 chamber 
kilns, 53 vertical, continuous Schneider kilns, and 
62 rotary (horizontal continuous) kilns. 

In smelting works further progress has been 
effected in removing the fumes and dust, and the 
report draws attention to Mr. Linder’s modifi- 
cation of the chromate method for estimating 
lead in chimney gases, and to Mr. Ballard’s other 
method for this purpose. Very important are 
the researches concerning sulphuric acid works. 
The “intensive” chamber working, which makes 
better use of the lead chamber space by the erec- 
tion of towers for mixing the gases and for pro- 
viding increased absorbing power for the recovery 
of the nitrous acid, is gaining ground, and in one 
instance the Opl process has been adopted, which 
has for three years been worked successfully at 
Hruschau, in Austrian Silesia. In this process the 
lead chambers are entirely dispensed with, a series 
of towers, worked in sequence, being substituted, 
in which the gases are rapidly circulated, the sul- 
phuric acid being elevated and atomised by means 
of an emulsion, which is itself produced by com- 
pressed air. The total space of the towers is only 
said to represent one-tenth of the former chamber 
volume, but very large volumes of acid have to be 
raised to the tops of the towers, and the economy 
of working is still doubtful. There is a greater 
demand for mechanical burners for obtaining sul- 
phurous acid from pyrites and spent oxide. 

The manufacture of sulphuric acid by processes 
other than the chamber process (contact method) 
and the distillation and concentration of the acid 
continue to develop. In Kessler concentrating 
plants mechanical blowers are replacing the steam- 
jet blowers, because they do not dilute the acid ; 
vessels of silica ware, or preferably of porcelain, 
and also of tantiron, are coming more into use. 
Kestner cascade plants with silica basins are gaining 





in favour, but the spurting of the boiling acid may 
become objectionable. hemical manure works 
have done well, and the imports of guano (34,124 
tons), mineral phosphates (493,413 tons), and 
nitrate of soda (128,487 tons) have all risen con- 
siderably; they still remain short of the figures of 
1908, however. 

There has also been an egate increase in the 
recovery of ammonia. The total of 1911 was 
384,796 tons of ammonia sulphate, against 367,587 
tons in 1910; gas works supplied, in 1911, 168,783 
tons; iron works, 20,121 tons; shale works, 
60,765 tons; coke-oven works, 105,343 tons; and 
producer-gas and carbonising works (bone and 
coal), 29,964 tons. The ‘‘ direct” binding of the 
ammonia by sulphuric acid (from the crude 
gas, not from ammoniacal liquor) has hardly 
taken the expected development, although the 
loss of ammonia from the liquor was exceptionally 
great owing to the heat of last summer. The 
waste evolved when ammoniacal liquor is 
distilled are dealt with in various ways, as before ; 
they are burned for use in the manufacture of acid, 
or decomposed in the Claus kilns for recovering the 
sulphur, or destroyed by combustion and absorbed 
by limestone, or purified by the formation of 
metallic sulphides, or absorbed in oxide-of-iron 
purifiers. The last method is still the most widel 
used, and it has led to a very interesting researc 
by the chief inspector, who gives particulars in 
this report. Continued experience confirms the 
opinion that the heap form of purifier is preferable 
to the old box or walled purifier, and that the low 
broad-based heap answers better than the high 
conical heap. 

The matter for investigation was the behaviour of 
the iron oxide in these purifiers. The crude gases 
from the saturator are passed through a bed of 
iron oxide before discharge into the atmosphere, in 
order to remove sulphuretted hydrogen. After 
fouling (i.e., absorption of H,S) the oxide is thrown 
out to revivify by exposure to the air, then to be 
returned to the purifier, and this process is repeated 
until the material becomes too inactive. e re- 
actions do not appear ever to have systematically 
been studied in ammonia sulphate works, though a 
great deal has been done in the experimental way. 
The H,S forms with the iron oxide or with its 
hydrate sulphides, namely, (1) either a mixture of 
Fe S, S, and Fe 8S, (this latter is detrimental because 
it will not oxidise afterwards), or (2) Fe, 8,, without 
the intervention of FeS,. According to a long 
research conducted by L. Gedel at Karlsruhe in 
1905, reaction (1) takes place in the presence of a 
little hydrochloric acid, and (2) in the presence of 
ammonia. Gedel thus holds the presence of am- 
monia necessary, while H. E. Stone objects that in 
the presence of both ammonia and cyanogen the 
iron-work of boxes, gas-holders and meter-drums is 
liable to be destroyed. In practice the revivifica- 
tion is generally successful ; in some works, how- 
ever, notably in Scotland, where the practice 
differs from the English practice, the oxide is 
apt to turn acid or ‘‘sour,” but the cause of 
this souring has not been explained yet. The 
present research does not clear up the problem 
either ; but the experiments and discussions of Mr. 
Curphey and his assistant, Mr. Linder, and further, 
the observations and experiments of Mr. John 
Mitchell at the New Southgate Gas Works, and 
of Mr. Alexander Yuill at the Dundee Gas Works, 
form a valuable contribution to the problem. The 
rate of fouling, the temperature, the influences of 
air, carbon dioxide and moisture, and the thermo- 
chemistry of the reactions are among the factors 
which have been studied. The inspector for 
Scotland, Mr. J. W. Young, also refers to the 
question. : 

A few more notes will bring our remarks to a 
conclusion. The chlorine works were busy and did 
not cause any nuisance ; no information is given 
as to the share of electrolytic processes in the pro- 
duction. Great activity continued throughout the 
year in the tin-plate industry ; objectionable fumes 
can always ke overcome by some means or other, 
it is stated. Registered tar works increased by 
9 to 163; objectionable fumes are either burned 
or absorbed in lime and iron-oxide purifiers. Crude 
tar is not much used for road surfacing ; the dis- 
tillation need not go far, but the ammoniacal water | 
and naphtha should be removed, lest the local | 
drainage and the roads themselves be deteriorated. | 
Tar is also wanted for roof-felting. Mr. Morley 
Fletcher, inspector for the North of England, we 





should finally mention, estimates the amount of 





surplus gas and heat continuously available in 
ammonia-sulphate and gas-liquor works at 80,000 
horse-power. A large proportion of this energy is 
actually used by the electric-power companies, 
whose mains extend all over the industrial area of 
North-East England, and, apart from the power 
company, practically no coal is burned on the 
Tyne for power ger except in the chemical 
works. e remainder of the surplus is utilised at 
the coke-oven works for steam-raising or in gas- 
engines. Ina large steel works of the district a 
battery of ovens supplies all the coke for the blast- 
furnaces, and the surplus gas mixed with the blast- 
furnace gas is utilised in gas-engines ; thus the 
whole motive power for the rolling mills is obtained, 
and steam is raised in a Bone surface combustion 
boiler heated by coke-oven gas. Satisfactory pro- 
gress is thus being made in economising the natural 
resources. 





EXPLOSIONS OF COAL-DUST AND THE 
EFFECT OF DILUENTS. 

For several years past experiments have been 
carried out by Messrs. Ozaplinski and Jieinsky in 
the testing gallery of the Rossiter coal dis:rict, 
Austria, upon the propagation of flame by coal-dust. 
A further report on this work has just been issued, 
referring more particularly; to remedial measures, 
a subject dealt with, it will be remembered, on 
page 164 of our last issue. The experiments 
were carried out with coal-dust alone, no pit gas 
being used. The effect of water-sprays, and the 
influence of dry and wet dust-free zones, and of dry 
stone-dust zones were also investigated. The 
explosives were fired in a chamber 51 in. wide, 
67 in, deep, and 74in. high, which communicated 
with a gallery 330 yards long. 

Natural coal-dust from the mines was used, and 
it was not in any way pulverised, as was the case, for 
instance, in the experiments at Altofts Colliery, 
near Normanton. The finest sample used left 
residue of only 4 per cent. ona sieve of 3480 meshes 
to the square centimetre ; the coarsest a residue of 
19} per cent. on a sieve of 1160 meshes to the 
square centimetre. The moisture varied from 
0.58 to 4.5 per cent., ash from 9 to 17 per cent., 
and volatile matter from 19.2 to 22.8 per cent. The 
moisture content of the coal-dust was found to be 
avery important factor. Where from 2 to 44 per 
cent. of moisture was present, very short flames 
resulted, and explosions of only a minor nature 
took place. Water sprays were found to shorten 
the flame length very considerably. Wet zones had 
a similar effect, whilst in a limited number of ex- 
periments the use of stone-dust was not found to be 
efficacious. In other tests, with the coal-dust used, 
explosibility was destroyed by a moisture content 
of 58 per cent., or an ash content of 47 per cent., 
or by an admixture of 57 per cent. of stone-dust. 
The propagation of the explosion was prevented by 
wet zones only when the latter were at least 65 yards 
long. 

After these experiments the galleries were re- 
arranged. The downcast shaft was converted into 
a ventilating shaft, a second explosion-chamber was 
constructed, 52 yards from the first one, at the end 
of the gallery, and the blind branch was driven 
further, and was connected by a new drift with 
the main gallery, so as to make an alternative 
or “shunt” path. In the shunt was built a 
pair of doors, one door opening away from, the 
other towards, the explosion - chamber; and a 
corresponding pair were built near either end of 
the portion of the main gallery between the two 
junctions with the shunt. Three of these were 
wooden doors armoured on one side with sheet 
iron, the fourth was an iron door. A set of 
experiments was conducted with ‘‘ Hermanite,” a 
patented preparation intended to preserve a con- 
stant wet surface. The walls, roof, and floor of a 
zone 65 yards long were dressed with the prepara- 
tion, and coal-dust exploded as in the earlier 
experiments. The ‘‘ Hermanite” proved quite in- 
effective in hindering the passage of the flame ; and 
it was found that dust settling upon it was not 
effectively damped, but hung in a dry outer layer 
upon the thin layer immediately in contact with 
the ‘‘ Hermanite,” whence it was as easily dis- 
turbed as from the uncoated sides of the gallery. 

Much better control was obtained by what the 
authors designate ‘‘concentrated zones.” Open- 
framed gates were built into the gallery, opening 
towards the explosion chamber, and on the bars 
of these gates were suspended fragile or some- 
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what unstable vessels of water, holding about 260, 
400, or 520 cubic inches, or about 1, 14, or 2 ons 
per square foot of cross-section of the explosion- 
chamber. These gates were ordinarily open, but 
not quite fully ; in other words, not quite back 
against the wall. The wave of compression 
set up by an explosion, and preceding the flame, 
slammed these gates against the gate-posts, libe- 
rated the water from the vessels by fracture or 
overturning, and thus gave a thorough local wet- 
ting, just as the flame arrived, which was found to 
arrest the progress of the flame in nearly every 
case. In an explosion, the doors opening towards 
the explosion-chamber, if shut, were usually un- 
injured, but, if open, were hurled inst the 
frames with such force that the wooden doors were 
broken or torn from their hinges, but the iron door 
was not injured. The doors that opened the other 
way, when shut, were flung open, but not injured. 
The pressure, in an explosion of dynamite, reached, 
as a maximum, 27 Ib. per sq. in. in the main 
gallery (330 yards long) ; in a coal-dust explosion, 
21 1b. persq. in. This lasted less than 2.2 seconds, 
and the flame travelled in the time 269 yards, or a 
velocity of 1224 yards (112 m.) per second. 





NOTES. 
Tue Financial ANNUAL OF JAPAN, 


Tue twelfth Financial and Economic Annual, 
which is issued by the Japanese Department of 
Finance, maintains the high standard of its prede- 
cessors, not only as to the manner in which it is 
got up and arranged, but also for its very complete 
information on all important points relating to the 
finance, commerce, and industry of Japan, and it 
formsa valuable book of reference for all who are 
interested in that country, either as students or as 
business men. The present edition is brought up 
to date in all important matters and has information 
on a number of additional subjects. An appendix 
gives a complete copy of the import tariff ; the con- 
ventional tariff with Great Britain, Germany, and 
France ; the explanations made in the course of 
the negotiations for the Anglo-Japanese commercial 
Treaty and the agreement made in the course of the 
negotiations of the Treaty between Japan and 
Germany, all of which will be of great use to 
those who have business dealings with Japan. The 
method of graphical illustration is continued and 
improved, and the more important statistical tables 
are accompanied by diagrams which show at a 
glance the relations of the various sets of figures. 
Graphical methods are freely employed in the 
schools and colleges in Japan, and the Japanese 
never miss an opportunity of applying them to the 
work of daily lite. An interesting introductory 
statement gives a brief account of the general con- 
dition of finance and economy in 1911, and of the 
present economic condition. The British public 
are interested to a considerable extent in Japanese 
investments, and they will learn with satisfaction 
that the p of trade and new enterprises 
| neta that the country has recovered from the 

epression of trade, a fact which is further empha- 
sised by the business conditions of the Imperial 
Railways, the total receipts of which have reached 
the highest figure since the nationalisation of the 
railways. As this prosperous condition promises 
to continue, we may expeci to see still better results 
during the current year. Full details are given of 
the finances of the country, but for these we must 
refer to the book itself, in which they are set forth 
in an orderly and systematic manner. The section 
dealing with agriculture, industry, and commerce 
shows the great development which has taken place 
in every department of industry and commerce. 
Special attention is paid to the oldestindustry of all— 
agriculture, but the figures which are given prove 
that J oo is rapidly becoming an industrial country, 
in the Western sense of that teem. Not only have 
Japanese industries been developed, and in many 
cases reorganised, but almost every Western indus- 
try is represented in Japan with more or less 
success, as is shown by an interesting table, in which 
operatives are classified according to their employ- 
ment. A table showing the average daily wages of 
labourers brings out two facts : first, that during 
the past ten years the wages have increased by fully 
50 per cent., and second, that they are still very 
much lower than the corresponding w in 
Euro Full details of the foreign trade for the 


past fourteen years are given, and they show a 


277,502,157 yen, and in 1911, 513,805,705 yen, 
while the exports in 1898 were 162,796,652 yen, 
and in 1911, 447,433,888 yen, and this increase 
took place in the trade with almost every country 
in the world. The section of communications gives 
full particulars of the railways, shipping, naviga- 
tion, and harbour works, all of great interest to 
engineers. New sections have been added to this 
edition dealing with Korea, Formosa, and Japanese 
Saghalien, while an appendix deals with the finance 
and economy of the Kwantung Province. Altogether 
the volume is a most valuable production. 


Exectrric Furnace ror Non-Frerrous Metrats. 


The use of the electric furnace in iron and steel 
smelting has made such rapid advances during the 
last few years, and has in many cases given such 
excellent results, that any adaptation of it in the 
future will be watched by engineers with interest. 
It has been chiefly heard of in connection with iron 
and steel, but it has recently been employed for 
melting brass, drosses, scrap metals, and other non- 
ferrous metals and alloys, which is a development 
introduced by the Pittsburg Electric Furnace Com- 
pony of Pittsburg, Pa. e furnace in use there 
is the invention of Mr. R. T. Wile, the general 
manager of the company. The original furnace 
used was a stationary one, but a tilting furnace has 
also been constructed, which is similar to the 
stationary one in principle, but in some ways is 
more convenient. There are four carbon elec- 
trodes, two of which enter the furnace through 
the bottom, and two through the top. When 
preparations are made for the heat, the fur- 
nace is partially filled with broken glass and 
the carbon electrodes are arranged so that they 
almost touch each other. When the electric cur- 
rent is turned on, an arc is formed which soon melts 
the glass surrounding it, the glass in the molten state 
becoming a conductor in spite of the fact that pre- 
vious to melting it is a non-conductor. As soon as 
the glass is melted the electrodes are drawn a 
and the current passes through the entire bath of 
molten glass, heating it to a high temperature and 
making it very fluid. After this the electrodes are 
drawn still further apart, the glass remaining in a 
fluid condition. Until the glass is in this state no 
metal is charged into the furnace, but when the 
required temperature is reached the charge is added, 
and the metal, being heavier than the glass, sinks to 
the bottom of the furnace, where it is protected 
from oxidation by the glass which covers it, the metal 
being tapped below the level of the bottom of the 
glass. It is stated that any kind of scrap glass can 
be used ; broken bottles, window-glass, &c., being 
equally effective. Nor is it necessary to make a new 
charge of glass each time a heat is tapped, tests 
having shown that glass can be used for several 
months of continuous work. It has been found neces- 
sary to have a highly refractory lining for this fur- 
nace, owing to the very high temperature attained, and 
also on account of the corrosive action of the molten 
glass and metal. Chrome bricks have been found 
to give the best results. The electric current used 
may be either direct or alternating—110 or 220 
volts. At the latter voltage the charge of glass 
melts more rapidly at the beginning of the heat, 
but, after the melting has begun, the 110-volt 
current gives practically as good results. The sta- 
tionary furnaces are built in sizes up to 20 tons 
capacity, while the tilting types are made in 
various sizes up to 1000 lb. a charge. Two 
furnaces may be connected in series if the volt- 

e is sufficient. The temperature of the molten 
g may be as high as 5500 deg. Fahr. with- 
out injury to the lining. A furnace melting a 
charge of 200 lb. of brass will consume approxim- 
ately 22 kw. of current at 100 volts, but by con- 
necting two furnaces in series a higher voltage may 
be employed or the current may be cut down by a 
rheostat. From a 200-lb. furnace a heat of this 
size may be poured in 30 minutes. A 500-lb. 
furnace requires 32 kw., and a 1000-lb. furnace 
will melt a ton of brass every hour, and if run con- 
tinuously will consume about 68 kw. in melting. 
If the current costs 2 cents per kilowatt, it has 
been found that the current-cost for melting 
1000 lb. of brass amounts to 1.36 dols., which is 
somewhat higher than melting with oil or coke ; 
but it is said that the low melting losses more 
than compensate for the extra cost of fuel. The 
losses due to oxidation are also very small, as the 
metal is constantly covered by the molten glass. 
We are indebted for the above particulars to the 
American Iron Trade Review, 


INDUSTRIAL NOTES. 


Tue monthly report of the National Union of Boot 
and Shoe Operatives for July records a slight decline 
in — compared with a month ago, though it 
is still good, and much better than a year ago. Returns 
from firms employing 65,246 workpeople in the week 
ending June 22 last showed an increase of 0.1 per cent. 
in the number employed, and a decrease of 1.1 per 
cent. in the amount of wages paid compared with a 
month ago. Compared with @ year ago there was an 
increase of 5.9 per cent. in the number employed, 
and of 10.7 per cent. in the amount of wages paid 
The report also contains the half-yearly financial state- 
ment for the six months ending June 30. This state- 
ment shows that the total funds of the union were, at 
that time, 145,659/. 17s., being a gain on the half-year 
of 5825/. 4s. 8d. The total cost of management was 
563/. 15s. 1ld., against 536/. 4s. lld. for the corre- 
sponding half-year of 1911. The total membership at 
the end of June last was 36,399, against 32,928 at the 
end of June last year. 





As a result of meetings of the Conciliation Board, the 
directors of the Maryportand Carlisle Railway Company 
on Saturday, the 27th ult., granted substantial wage 
concessions to their men. Passenger guards, yards- 
men, coal-shippers, and carters have had an advance 
of 2s. per week, while ls. a week has been added to 
the wages of porters, signalmen, goods-workers, and 
platelayers. Engine-cleaners, wagon-greasers, carriage- 
cleaners, carriage-examiners, shed-labourers, brake- 
examiners, coal - fillers, and washers-out have an 
advance of from Is. to 2s. ; firemen and goods — 
2d. a day, with a maximum of 4s. Sd. a day for 
goods firemen and 4s. 10d. a day for passenger fire- 
men, while goods guards will receive 5s. 2d. a day. 
The wages of engine-drivers also are slightly increased. 
At Carlisle the shunters’ hours per day are reduced 
to eight, and to nine at Maryport. 





A propos of the trouble that is now being experienced 
in the United States between the railway companies 
and their locomotive-engine drivers, to which we have 
alluded on several recent occasions, some particulars 
have been published in the New York cvetal 
regarding the pay of drivers in different countries. 
The year 1908 was the latest for which official 
returns are available for the Continent of Europe. 
In that year locomotive drivers received 134/. 16s. 
@ year in Germany and 181/. 5s. in Austria. Fire- 
men in the former country were paid 88/. lls. a 
year, and in the latter 110/. 16s. On the two 
principal railways of France the annual payment 
of drivers rang: from 105/. 8s. to 187/. 18s. a year, 
and of firemen from 67/. 14s. to 124/. 3s. In Italy 
wages and allowances together amounted to from 
121/. 1s. to 169/. 5s. 6d. a year for drivers, and from 
69/. 1s. to 99/. 7s. for firemen. In these countries 
the maximum pay is only received after many years’ 
service. In the same year (1908) the locomotive 
drivers in the United States received on an estimated 
basis of 300 days’ service per annum 278/. a year and 
firemen 164/, 16s. In that country the rate of pay does 
not depend on length of service. In Belgium, the 
statistics for which are given for 1907, the wages 
of drivers ranged from 4/. 16s, to 7/. 19s. 4d. a month, 
and firemen from 3/. 14s. to 4/. 16s. a month. In 
the same year in the United States drivers averaged, 
on the basis of twenty-five days’ service, 22/. 8s. a 
month and firemen 13/. 5s. It is thought probable 
that it costs the average railroad employee in the 
United States 50 per cent. more to live than it does 
his confrére on the Continent; but his pay is more 
than double, and he lives much better. In the United 
States during the years from 1900 to 1910 the railroad 
wages were advanced 28 per cent. 


On sean = last Weve «1 adjourned meeting was 
held at the Westminster Palace Hotel by the Coal 
Conciliation Board to consider the application of the 
miners within the federated area of Great Britain for 
an advance of wages on the standard of 1888—the first 
application for a change for that district for two years. 
e meeting was private, but it was understood that 
an adjournment had been made until some date to be 
arranged by the joint secretaries. Should the owners 
not agree to the application it will be necessary to 
appoint a new independent chairman, to succeed the 
late Lord James of Hereford, and he will be called 
upon to decide between the two sections of the board. 


The question raised by vue Boilermakers’ Society, 
of organising apprentice members was the subject of 4 
conference eld at Carlisle on Lae in last week, 
between the Conference Committee of the Shipbuilding 
Employees’ Federation and the Standing Committee of 
Shipyard Trades. The subject was, it will be remem- 
bered, discussed at the Conference held in Edinburgh 
last June, when no settlement was arrived at. Although 
other unions may not altogether with the ship- 
yard boiler-makers in the attitude they have taken up 








marvellous increase, the imports in 1898 being 
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every society is justified in organising their appren- 
cle, poe AR since the Insurance Act came into 
operation. It is said that there is no objection to 
apprentices remaining at work in the event of a strike 
if they are so di . There is astrong objection on 
the part of the employers to what is —— by them 
as a dangerous innovation. At the close of the con- 
ference it was stated that no agreement had been 
arrived at, and it is feared that this may lead to 
serious trouble. 





On Sunday last a . meeting of all es of 
the Great Northern railway-men was held at Bradford, 
and it was —— reported that the company had 

ranted the signalmen advances averaging 2s. 6d. per 
cas as well tea substantial reduction is their hours 
of labour. It was also reported that a satisfactory settle- 
ment, regarding the demand of the men on the goods 
and passenger staffs, had been made, and that advances 
in wages, combined with reduction in hours of 
work, had been secured. The demand of the goods 

uards and shunters do not appear, however, to have 
Coen settled at present. 

As a protest against the action of the owners over a 
small sectional strike, and against Saturday working, 
about 5000 miners in Lanarkshire struck work last 
week. 





It is officially announced that the new labour 
aper, the Daily Citizen, will start publication on 
Jotober 8, and great hopes are expressed by its sup- 

rters for its career, at any rate, if we are to judge 
y acircular issued by them. To quote the words of 
this circular, referring to its a ce, ** from that 

day onwards working people will be possessed of all the 
ileus and driving power which are to be found in 
a popular and widely-read daily a We gather 
further that the capitalists are-likely to have thin 
no longer all their own way, and that their journa 
will find a foe worthy of their attention. We are 
told that ‘‘ the clarity and fairness of the Daily 
Citizen will provide one of its chief features,” a most 
ratifying statement, which we can only hope will be 
fulfilled, for, speaking with a knowledge of other 
papers which are su to cater for the labouring 
classes, anything of the kind will be refreshing. 
There is plenty of room for a really fair and unpreju- 
diced labour paper, and we can only hope that the 
Daily Citizen will fulfil the promises of its promoters, 
and not lapse, as so many of its predecessors have done, 
into wild, ignorant, and distorted statements regard- 
ing capital and employers. If it does so fall away, it 
can have no lasting influence for good in the country. 





The report of the Special Commission on Hours of 
Labour in Continuous Industries has recently appeared, 
having been published by the International Associa- 
tion of Labour Legislation. The report is an important 
one, not only on account of the amount of statistical 
material that it contains, but also because it indicates 
that there is a genuine desire, both in this country and 
abroad, to reduce the number of hours which are now 
excessive in some of the what are called ‘‘ continuous 
industries,” such, for instance, as some branches of the 
iron trade. The sittings took place on June 11 and 12 
last in London, the general facts concerning the actual 
conditions and experience which the delegates had in 
mind during the discussions, and on which the resclu- 
tions were , being divided into two groups :— 
(1) Facts relating to the actual conditions obtaining 
at present in the industries under consideration, and 
(2) the results obtained in introducing the three-shift 
system and the eight-hour working day in different 
countries and by different firms in various branches of 
industry. The report shows how in the United King- 
dom there has of late been a marked tendency redone 
the eight-hour system, and in the same direction the 
conditions of work in the United States, in the iron and 
steel trades, have lately attracted considerable public 
attention. In Germany, however, the circumstances do 
not appear to be so favourable, and, in the iron and steel 
trades there, the two-shift system is almost entirely the 
custom, and the vast majority of men in these trades 
work twelve-hour shifts, about 191,000 men work ten 
hours a day, and only some 2300 have the three-shift 
system. The condition of things in France, too, is about 
the same as in Germany, where the iron and steel trade 
is considered ; Belgium also being similarly situated. 
In Norway improvement is taking place, the most 
important industry being the manufacture of paper and 
wood-pulp. The hours in these concerns are from 
10 o'clock on Sunday night until 6 p.m. on Satur- 
day, and they are all practically on the two-shift 
system. In those departments, however, where work 
continues through Sunday, the three-shift system 
has, as a rule, been established. In Finland the saw 
mills are mostly worked on the two-shift system, 
though there does not appear to be any technical 
necessity for this arrangement. There can be no 
doubt that excessively long hours and the two- 
shift system have a very demoralising effect on 
the workmen. This has been proved where the 





three-shift system has been tried; and, as for the 
physical advantages of the three-shift system, there 
can also be no question. To anyone interested in 
the subject this report will be found to contain much 
valuable information. The matter is one which bears 
really very closely on the welfare of nations. The 
report may be procured for 6d. from the Pioneer 
Press, Limited, 3, New-road, Woolwich. 





It appears that the scheme for the fusion of the 
three existing organisations—the Labour Party, the 
Trade Union Con , and the General Federation 
of Trade Unions—has not yet come to anything, the 
last-named organisation objectin to it. The idea 
was that the heads of the Labour Party should control 
the trade unions and the labour movement. The 
General Federation does not appear ever to have 
viewed the scheme with much favour, but the leaders 
of this body have not, till now, been strong enough to 
refuse their assent to a scheme which meant the 
obliteration of their association as a separate body. 
Their position has been much strengthened of late by 
the general trade-union revival and the responsibilities 
that have fallen on the Federation by the Insurance 
Act, and they now object to being effaced. 





B.Sc. EXAMINATIONS FOR ENGINEERING 
CANDIDATES. 
To THE Eprror oF ENGINEERING. 

Srr,—I should be pleased if through the columns of 
your paper you would kindly allow me to draw attention 
to the careless pos | in which the examination questions 
areset at the London B.Sc. examination for engineering 
candidates. I have noticed year by year, in this examina- 
tion especially, that there is always a big percentage of 
misprints and ridiculously worded questions. As an 
example of what I mean I will draw attention to one or 
two errors which I have noticed in the examination which 
took place at the commencement of last month. I have 
not read or seen the whole of the B oaypae but I have 
seen quite sufficient to show that the examiners ought 
to be severely censured for their negligence and care- 
lessness in not overlooking and seeing that their ques- 
oe are sensible before putting them before the candi- 

ates. 

Here is one of the choicest blunders I have ever seen 
on any examination-paper :— 

‘‘A material is subjected to two-dimensional stress. 
Show how to obtain from the ellipse of stress the normal 
and tangential stress on any plane mdicular to the 
plane of principal stresses. en the principal stresses 
are alike, find (a) the greatest tangential stress, and 
(b) the greatest obliquity of the resultant stress.” 

_ I sup what is required, and what the examiners 
intended to say, was :— 

‘A material is subjected to two-dimensional stress. 
Show how to obtain from the ellipse of stress the normal 
and tangential stress on any ty inclined to the plane 
of maximum principal stress, &c.” 

It seems very unnecessary to compel students to pass 
a stiff examination in English at matriculation if, when 
they come to their final examination, their greatest diffi- 
culty is that of understanding the unintelligent wording 
of their examiner’s questions. 

Here is another specimen :— . 

‘* A marine engine has a high-pressure cylinder 30 in. 
in diameter, the stroke is 54in., and the connecting- 
is four cranks long. The engine runs at 90 revolutions 
perminute. The velocity of steam through the admission 
and exhaust ports must not exceed ft. and 7000 ft. 
per minute respectively. The cylinder is fitted with a 
piston-valve, 15 in. in diameter, and 15 per cent. of the 
oo area is occupied by ribs. Find the area of port. 

he valve-travel is 7 in., the leads are } in. at the top and 
4 in. at the bottom. Find the top and bottom laps for 
a mean cut-off of 0.7 of the stroke.” 

Whoever heard of the velocity of exhaust being one 
and three-quarter times the velocity of admission? I am 
curious to see what kind of a valve diagram is obtained 
with these numbers. I should not be at all surprised to 
find a maximum port opening greater than the half- 
travel. The numbers 4000 and 7000, I suspect, ought to 
be interchanged. 

Then we have :— p 

“Fig. 1 shows the outline of a steel roof principal. 
The span is 20 ft., the rise 20 ft., the rise of the main tie 
is 5 ft., and the principals are 18 ft. centre to centre, &c.” 


*F mat: 
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It will be noticed that in the reading the candidate is 
told that the span is 20 ft., and on the diagram the span 
is shown as 60 ft. I fail to see how the span can be both 
20 ft. and 60 ft. at the same time. It is interesting to 
note that a similar mistake occurred last year in this 
particular paper. I wonder if this is really part of the 
examination trickery. 

ah hag naga , tial ls 

“The gas in a gas-engine was tested in a Junker 
calorimeter, and the following results were obtained :— 
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Gas burned in calorimeter... 2.13 cub. ft. 
Pressure of gas supplied ... 2.1 in. of water 
Temperature of gas... ... 53 deg. F. (11.7 deg. C.) 
Weight of water heated by 

gas ... on ie Sed 50.3 Ib. 
Temperature of water at 

inlet ... cas we ...47.6 deg. F. (8.7 deg. C.) 
Temperature of water at 

outlet om ins ...72.4 deg. F. (22.4 deg. C.) 
Steam condensed during test 0.116 Ib. 


Temperature of steam con- 
densed during test 77 deg. F. (25 deg. C.) 

Determine the higher and lower calorific values of the 
vas cubic foot at the temperature of 60 deg. Fahr. 
(15.6 deg. Cent.), and barometric pressure 30 in. of mer- 
cury [specific gravity of mercury = 13.6]. 

It will be noti that the only pressure of the gas 
which is given is 2.1 in. of water. If the student is 
intended to take this as the absolute ure, he will, I 
think, find some very remarkable calorific values. Never- 
theless, thisis what he is told in the question. Again, if 
the 2.1 in, of water is the pressure over and above that 
of the atmosphere, it seems very absurd to measure to 
0.1 in. of water, and neglect to take the barometric pres- 
sure on the day of the experiment. It cannot be argued 
that the 30 in. of mercury was the barometric pressure on 
the day of the experiment, as there is no wording to that 
effect in the question ; and also it will be noticed that the 
temperature for which the candidate has to calculate the 
calorific value—viz., 15.6 deg. Cent.—corresponds with 


experiment. 
‘ake also the following question :— 

“From the followi: calculate approximately the 
diameters and the stroke for a triple-expansion marine- 
engine to develop 5000 indicated nag tg a at 90 revo- 
lutions per minute:—Initial pressure, 180; back pressure, 
2 Ib. - sq. in. absolute ; piston speed, 700 ft. per minute ; 
cylinder ratios, 1 : 2.4 : 7.2. safe zs 

“* Choose a suitable diagram factor, indicating what are 
the chief considerations which govern the choice.” 

The candidate is told that the piston speed is 700 ft. 
per minute. Considering that the piston speed varies from 
one end of the stroke to the other, the above statement 
can scarcely be called sensible. The candidate ought to 
have been definitely informed whether it was the mean 
8 or maximum speed he was intended to take. 

in, cylinder ratios 1 : 2.4: 7.2 has no meaning what- 
ever. e candidate ought to have been told what they 
are ratios of, whether of volume or diameter. Which is 
the better guess I do not know. 

In another question on a Porters governor the examiners 
speak of the ball radius as 7 in. Now the radius of the 
ball has nothing whatever to do with the question. If 
the examiners mean the radius of revolution of the ball 
is7 in., why do they not say so? This appears to be an 
annual mistake. 

There are other questions to which one might take 
exception, and ony 4 criticise; but I have pointed out 
sufficient errors to show that the papers would be a dis- 
grace to an examining body far inferior to the London 
University. 

Yours faithfully, 
AN INTERESTED ENGINEERING STUDENT. 





HIGH-CAPACITY RAILWAY WAGONS. 
To THE Eprror oF ENGINEERING. 
S1r,—In his interesting article on the above subject in 
your issue of May 24 Mr. Bamber comes to the conclu- 


rod | Sion that the adoption of 37-in. diameter wheels in place 


of the presentstandard 43-in. diameter wheels would, in ten 
ears’ addition to stock, represent in earnings for 
fully loaded vehicles on Indian broad-gauge railways, of 
from 200,000/. to 300,000/. per annum ; further, that the 
reduction in first cost on a yearly addition of 15,000 
wheels would effect a saving of 20,000/. per annum. 

2. A statement of this nature from a gentleman of Mr. 
Bamber’s experience of Indian rolling-stock is one which, 
I am sure, he will not expect to escape criticism. 

3. The question of reducing the size of wheels, thereby 
increasing the freight-earning capacity of wages, has 
received practical consideration on the Bengal-Nagpur 
Railway, which has placed wagons fitted with 37-in. — +x 
in service. A series of trials were carried out a few years 
ago with a dynamometer car to determine the compara- 
tive resistance of trains of similar ese of 32 tons gross 
loaded wagons fitted with 37-in. diameter and 43-in. 
diameter wheels, running under the same service con- 
ditions. 

4. It was found that wagons fitted with 37-in. diameter 
wheels — more draw-bar pull in the - sptaaee pro- 

t 


portions than wagons fitted with 43-in. wheels :— 
2 Per Cent. 
Atstarting... one en ons oe 8.6 
At rest to 4.5 miles per hour ese os 7.2 
20 to 24 miles per hour ie is oe. Be 


5. The additional effort at 20 to 24 miles per hour, in 
the case of a 1500-ton load running on 37-in. wheels, was 
found to be 0.63 Ib. per ton in excess of that required for 
a train of 1500 tons running on 43-in. wheels, or a total of 
1500 x 0.63 = 954 Ib. 

6. The result, therefore, of the trials on the ef 
tm wl Railway in this respect do not bear out Mr. 
Bamber’s contention that the advantage attending the 
use of 43-in. wheels at ing is only momentary. 
Moreover, this amount of tractive effort—viz., 954 Ib.— 
saved by use of 43-in. wheels on a 1500-ton train, taking 
Mr. Bamber’s own figures of static friction tests, in para- 
graph 15 of his letter for 32-ton gross loads, would enable 
two additional 32-ton to be attached to the train 





running on 43-in. wheels, in order that the draw-bar pull 





none of the measured temperatures on the day of the. 
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of the engine might approximate that of the engine 
working the train on 37-in. wheels. 

A Applying the figures obtained from the dynamometer- 
car trials to a consideration of the CL questions 
involved in running over the Bengal-Nagpur ilway 
1500-ton coal-trains from the Jherria -fields to the 


Port of Calcutta, the results are summarised below, the 
ae Seamer of vehicles, tare of train, and total paying 
load being actual figures. 


WAGONS WITH 


Average tare of one wagon = 
capacity 


‘are 
Total Starting 
Pull in 
Total Draw- 


Ratio of T 
to Load. 
Pounds. 


i 


| for all employees, and plant assembled and worked to 
such efficiency that, shortly after his successor took hold, 
excavation was p ing at a maximum rate. 

The final step which has made ible the great result 
being accomplished under Colonel Goethals was the plac- 
ing in the hands of the latter of absolute authority to 
carry on the work at Panama without the previous divi- 

| sion of authority between Washington and the Isthmus. 

I call the above to your attention, not to detract in any 


43-In. WHEELS. 


an 1on8 } Gross load, 32 tons. 


” 


| 


at 
e | 
ge | 


per 
at 
24.5 Miles per 


Hour. 


Tron of Payin 


fo Ton 
aying 


Load. 


Pull in 


Bar 
Pounds 
‘onof Paying 


n of Pay 
r Hour per | 
Load. 


at 4.5 Miles | 
r Hour 


Pullin Pounds 
on Level 

24.5 Miles per | 
Hour. 

Journal Speed 
in Feet 


Minute 


Miles per Hour. 
Total Draw-Bar 
Draw-Bar Pull 

at 24.5 Miles 


Level at 4.5 


Pull 
of 
Tro 





| tons 
47 | 379.76 


& 
s 
7 


a 
1124.24 | 


is 


1568 1172,08 38,259 


si-3i- 


49 | 305.92 


~ 


= | Total Starting 


ae 


16,589 10,091 


17,295 10,521 32.6 


64 additional tons = gross load of 2 wagons, which is the practicable gain in wagons with 43-in. wheels over the 37-in. wheels 
in a train of a gross load of 1504 tons. 


WAGONS WITH 


Average tare of one wagon = 
capacity 


” ” ” = 


1 
P ” ws | 
C 1564 47 364.25 1139.75 313 | , 


8. It will be noted from this statement that, as regards 
43-in. wheels, given a constant draw-bar pull, a difference 
of 33 tons greater paying load, or nearly 3 per cent., can 
be hauled, compared with 37-in. wheels. The unit of 
draw-bar pull per ton of paying load is in favour of the 
43-in. wheels, and, of course, the less wear and tear on 
axles and tyres, owing to the smaller number of revolu- 
tions per mile. 


e. 
On the other hand, as regards 37-in. wheels, a smaller | 


number of vehicles are required to carry a given load, and 
the convenience of the increased paying load per wagon of 
6.75 ewt., the gross | remaining constant, and the 
haulage of a smaller total tare, are advantages which 
cannot be gainsaid. Any advantages, however, 

by the 37-in. wheels are completely destroyed by their 
greater tendency to run hot, the percentage of hot boxes 
on wagons fitted with 37-in. wheels during the last five 
reuse on the a Railway being 40 per cent. 

igher than those fit with 43-in. wheels. This, I 
think, may be ascribed to the higher esa speed, 
together with the increase in the distance from the centre 
of the axle to the centre of gravity of the loaded wagon, 
which accentuates the rolling or surging of the loaded 
vehicles on their springs, thus causing excessive pressure 
on the journals at times. 

9. The wheels of 33 in. and 34 in. in diameter men- 
tioned in paragraph 26 as being the standard for goods 
stock in North American and South African railways are, 
I think, used under bogie wagons, in which the conditions 
are different, whereas practically all broad-gauge Indian 
wagons are four-wheelers. 

Yours truly, 
A. C. Carr, Chief Mechanical Engineer, 
Bengal-Nagpur Railway. 
Khargpur, July 10, 1912. 





MILITARY AND CIVIL ENGINEERS. 
To tHe Eprror or ENGINEERING. 

Sir,—As one who served for 34 years, from its com- 
mencement, on the Panama Canal construction, under 
both army and civilian chief engineers, I wish to take 
exception to the statement of your correspondent in the 
issue of July 5, asking you to ‘‘remember the woeful 
failure of the latter, and the pronounced success of the 
former.” 

To anyone familiar with the history of the Panama 
Canal organisation, such s. claim is utterly unjust. The 
present chief engineer, who is carrying the work to a 
successful conclusion, has frequently publicly stated his 
indebtedness to his predecessor, under whose direction 
the assembling of the excavation plant and reconstruction 
of the Panama Railroad for that work was carried out. 

There bas never been any question of a strictly military 
—— for carrying on this work, or of employing 
only army engineers on it. The present division engineer 
in charge of the Pedro Miguel locks is a civilian, as was 
the man under whose charge the great excavation records 
at Culebra were made. 

The principal factor which has aided the success of the 

resent organisation, aside from its able personality, has 
Seon the concentration of authority in one head on the 
work. This was not carried out by the administration at 
Washington until the —pomunee of Colonel Goethals. 

Under Mr. Wallace, the first chief engineer, the work 
of sanitary improvements for the proper sanitation of the 
towns of the isthmus was organ and brought to a 

int where, for the first time in its history, the city of 

‘anama was not dependent on a stagnant water suppl 
during the dry season, with resulting conditions we 
allowed proper measures for the stamping out of yellow 
fever by the medical authorities in charge of the work of 
sanitation. 

Under the administration of Mr. Stevens, who suc- 
ceeded him, the municipal improvements, not only in 
Panama, but in all other towns and camps in the canal 
zone, werecompleted. Adequate quarters were provided 


37-IN. WHEELS. 
ois —_ Gross load, 32 tons. 


17,792 10,543 34.9 15.6 9.2 290 


way from the praise which is being accorded to the army 
engineers now in charge of this work, but merely as an 
act of justice to their predecessors. 
Respectfully yours, 
Henry Weis Durnam, 
Formerly Resident Engineer-in-Charge of Muni- 
cipal Improvements in the City of Panama for 
the Isthmian Canal Commission. 
July 23, 1912. 


MONEY FOR VALUE. 
To THE EpiTor or ENGINEERING. 

Srr,—In your current issue, the University of Birming- 
ham invites applications for the post of assistant lecturer 
and demonstrator in civil engineering ; salary 150. per 
annum. 

I would like to ask the Council what sort of a man they 
expect to get for 150/. per annum. 

Yours faithfully, 
WiuiaM S. Saw. 

London Institution, Finsbury Circus, E.C., 

July 29, 1912. 








Prrsonau.—Messrs. W. F. Stanley and Co., Limited, 
286, High Holborn, London, W.C., have opened a branch 
at 68, Queen-street, Glasgow, where their well-known 
surveying, mathematical, and drawing instruments may 

procured. 


Tue Institution or Civi, EnGingers.—The Council 
of the Institution of Civil Engineers have resolved to pro- 
at the next meeting the election of Mr. Thomas 
Bo ltrin Keefer, C.M.G., of Ottawa, mada, as an 
honorary member of the Institution, because of the dis- 
tinguished part he has taken in the engineering enter- 
prises which have aided so largely the = velopment and 
prosperity of the Dominion; and on account of the 
services which he has rendered to civil engineering during 
his long association with it since his entry into the pro- 
fession in the year 1838. 


Lioyp’s Reeister or Suippinc.—Lloyd’s returns for 
vessels lost and condemned during the first quarter of 
this year show that tonnage to the amount of 202,334, 
representing 182 vessels, was removed from the register 
for these causes. This to was made up of 142,951 
of steamships and 59,383 of sailing vesse Of the 
former class of ship 90 were lost, of which 49 were 
wrecked, the number lost by wreckage by the United 
~~ 23, accounting for about half the tonnage lost 
in this manner. The other separate wrecks were small, 
Germany ranking second with two only, of an aggregate 
tonnage of only one-sixth that lost by the United King- 
dom. The cause of loss next in importance, so far as 
steamships were concerned, tof collision. Tonnage 
aggregating 26,272 was lost in this way, representing 17 
vessels, of which the United Kingdom lost 6, amounting 
to 13,349 tons. Steamships reported missing numbered 
14, and aggregated 20, tons. Of this amount the 
United Kingdom represented 12,567 tons in 7 vessels. The 
United Kingdom lost three vessels from burning, a ton- 
nage of 14,426 being thus removed from the register. 
No other age gd lost any vessels from this cause in the 
first quarter of this year. The total losses in steamships 
falling on the United Kingdom were 42 vessels, aggre- 
gating 82,405 tons. Germany ranked second as regards 
rnmage lost, her amount being 16,092 tons in 6 vessels. 
No other country lost more than 10,000 tons. In sailing 
vessels the greatest losses were in vessels wrecked ; 44 were 
thus lost, of a tonnage of 28,696, out of a total of 92, 
representing 59,383 tons. Norway suffered most of the 
individual countries as is tonnage. Her loss was 
16,006 tons, in 17 vessels. The United States lost 15,066 
tons in 20 vessels. The British colonies lost 14 vessels, 
and the United Kingdom 13, but these 27 vessels only 
represented 12,488 tons. 








NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—Last Thursday morning the 
pig-iron market opened with a strong tone, and 11,500 
tons of Cleveland warrants were dealt in at 5%s. 1d. 
cash, 59s. 3d. and 59s. 24d. eight and thirteen days, from 
593. 34d. to 59s. 5d. one month, at 59s. 64d. September 26, 
59s. 84d. October 18, and at 59s. 10d. and 59s. 104d. three 
months. Closing sellers quoted 59s. 2d. cash, 54d. 
one month, and 104d. three months. Hematite was 
quoted at 76s. 14d. three months buyers. Cleveland 
warrants advan further in the afternoon, when 2500 
tons changed hands at 59s. 4d. and 59s. 34d. cash, 
59s. 8d. one month, and 60s. three months, closing 
with sellers at 59s. 4d. cash, 59s. 74d. one month, 
and 60s. 0jd. three months. On Friday morning the 
market was very active, and Cleveland warrants con- 
tinued to rise. e turnover amounted to 16,000 tons at 
from 59s. 5d. to 59s. 74d. cash, from 59s. 9d. to 59s. 104d. 
one month, at 60s. . two months, 60s. October 3, 
60s. 1d. and 60s. 14d. October 16, and 60s. 1d. three 
months; and at the close sellers quoted 59s. 8d. cash, 
59s. 11d. one month, and 60s. 3d. three months. In the 
afternoon the tone was again strong, and 10,500 tons of 
Cleveland warrants were put through at 59s. 74d. cash, 
59s. 114d. one month, 60s. two months and October 24, 
and 60s. 24d. three months. The close was inclined to be 
easier, with sellers at 59s. 64d. cash, 59s. 10d. one 
month, and 60s. 24d. three months. On Monday the 
market was closed, being August Bank Holiday, and 
when business was resumed on Tuesday morning Cleve- 
land warrants were again strong and active. Bie 4 
amounted to 10,000 tons at 59s. 10d. and 59s. 114d. cash, 
60s. eighteen days, and from 60s. 14d. to 60s. 3d. one 
month, with closing sellers over at the. higher values and 
at 60s. 8d. three months. The upward movement continued 
in the afternoon, when 7500 tons of Cleveland warrants 
changed hands at from 59s. 104d. to 60s. cash, 59s. 114d. 
thirteen days, 60s. 4d. one month, and from 60s. 9d. to 
61s. three months. Sellers’ closing rates were called 60s. 14d. 
cash, 60s. 5d. one month, and 61s. 14d. three months. 
When the market opened to-day (Wednesday) the tone 
was strong and Cleveland warrants advanced further. 
The business consisted of 10,000 tons at 60s. 7d. cash, 
60s. 94d. fourteen days, 60s. 10d. five days, from 60s. 114d. 
to 61s. 04d. and 61s. one month, 61s. 1d. October 1, 61s. 3d. 
October 15, and from 61s. 3d. to 61s. 6d. three months. 
At the close sellers quoted 60s. 104d. cash, 61s. 14d. one 
month, and 61s. 44d. three months. In the afternoon 
the market was very active, and close on 17,000 tons of 
Cleveland warrants were put through at from 60s. 10d. to 
60s. 1ld. to 60s. 8d. cash, at 61s. and 60s. 1ld. twenty- 
three days, 61s. 34d. October 10, 61s. 4d. October 24, and 
61s. 6d. three months. Closing quotations were 60s. 84d. 
cash, 60s. 114d. one month, and 61s. 5d. three months 
sellers. 

Sulphate of Ammonia.— A quietly steady tone prevails 
in the sulphate of ammonia market, but the demand is 
somewhat limited at present. The current price is called 
141. 5s. per ton for prompt parcels, Glasgow or Leith. 


Scotch Steel Trade—Prices Advanced.—At a meeting of 
the Scotch Steel-Makers’ Association, held in Glasgow 
on Monday of this week, it was decided to advance prices 
by 5s. per ton. This move was quite expected, and came 
as no surprise, and, if the general demand keeps up and 
raw material continues to rise, further increases in the 
prices of steel material are not improbable. The follow- 
ing are now the current quotations, and it may be noted 
that they are each 20s. per ton above the lowest prices of 
this year :—Ship-plates, 8/. 2s. 6d. per ton; boiler-plates, 
81. 17s. 6d. per ton; and angie, 7. 15s. per ton—all 
less 5 per cent. delivered Clyde or equal. The de- 
mand continues to of a very pressing character, 
and plant at the various establishments is being kept 
running at its utmost capacity. All kinds of material 
are in request, both heavy and light stuff, and speci- 
fications are plentiful. In the case of black sheets 
the demand is urgent, and prices have been raised 
to 8l. 15s. per ton, less 5 per cent., for sizes 7 to12. In- 
quiries keep pouring in, and consumers seem anxious to 
get their forward requirements booked even though 
the prices are so high. For almost all classes of steel 
material the export trade is good, and inquiries amount 
to a large tonnage. 

Malleable-Iron Trade.—Activity is still the keynote of 
the malleable-iron trade of the West of Scotland and the 
army output is heavy. A meeting of the makers was 

eld in ee ate esterday (Tuesday), when it was agreed 
that prices should be advanced by 7s. 6d. per ton, making 
the basis price for ‘‘ Crown” bars 8/. 2s. 6d. per ton, less 
5 per cent. discount. The increased price, however, 18 
not to come into force for a few days ; but already there 
are producers who have refused fresh business except on 
the new terms. 

Scotch Pig-Iron Trade.—The Scotch pig-iron makers 
report a very healthy local demand for prompt delivery, 
and consumers are also getting rather anxious about 
forward supplies, with the result that they are now 
desirous of fixing up their requirements for the next 
few months. ucers, however, are in a very 
strong position at present, and as warrants are sO 
high, they are not quite so keen to book very far 
forward even at sensible increases in prices. The 
export demand is also good, and inquiries are in the market 
for considerable quantities of No. 1 iron. Prices are 
subject to arrangement, but the following may be taken 
as the current quotations for makers’ (No. 1) iron :— 
Clyde, Summerlee, and Langloan, 75s. 6d.; Calder, 75s. ; 
Gartsherrie, 76s. 6d.; and Coltness, 92s. (all shipped at 
Glasgow) ; Glengarnock (at Ardrossan), 77s.; Shotts (at 
Leith), 75s. 6d.; amd Carron (at Grangemouth), 76s. 
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Hematite iron is in good demand, and deliveries are on a 
large scale. The price is called 80s. per ton, but it is 
doubtful if that figure is obtainable for quantities. 
Shipbuilding.—Considering that the t month is 
oonasially the holiday month in Scotland, the following 
vessels 


figures 0 launched are very satisfactory. The 
output was :— 

Vessels. Tons. 
The Clyde is “a “ s< 19 40,367 
The Forth we ea 4 1,730 
The Tay .. : “e «i ae 1 2,400 
The Dee .. = = os ee 4 800 
Total .. ; 28 45,297 


The Clyde total is the highest for the month of July 
since 1907, and bri the seven months’ output up to 
165 vessels, of 329,952 tons. This latter figure is the 
fourth largest output for the corresponding period of any 
year, and thisis the fourth occasion on which 300,000 
tons has been exceeded. New work is scarce owing to 
the high — of raw material, and few contracts have 
recently been placed. 

Blastfurnacemen’s Wages Increased.—Mr. John M. 
MacLeod, C.A., Glasgow, has reported to Messrs. James 
C. Bishop and James Gavin, joint secretaries of the 
Board of Conciliation between the owners of blast- 
furnaces in Scotland and the blastfurnacemen, as to the 

rice of Scotch pig-iron warrants in the Glasgow market 
> the months of May, June, and July, 1912, and as a 
result there is a rise of 24 per cent. in the wages of the 
workmen. 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Hull and Barnsley Railway.—The report of the 
directors of the Hull and Barnsley Railway for the half- 
year ending June 30 shows a gross revenue of 316,484/., 
as compared with 333,220/. last year. The working 
expenses have been 202,452/., being at the rate of 63.97 

r cent. upon the gross revenue, a distinct advance on 
ast year, when the rate was 59.64 per cent. After pay- 
ment of fixed and other charges there remains a balance 
on the half-year of 59,445/., which, with 16,849/. brought 
forward, leaves 76,294/. for division, as compared with 
93,627. in the corresponding half-year of 1911. A divi- 
dend is recommended of 1 per cent. on the ordinary 
stock, carrying forward 24,169/. 15s. 10d. 


Tron and Steel.—Not for many years have the August 
Bank holidays been so seriously curtailed. As a rule, 
the stoppage is a lengthy one, advantage being taken of 
it for stocktaking and repairs. This week in the majority 
of cases orders were given for a resumption on Tuesday, 
and the bulk of the men were again ut work on Wednes- 
day. Practically all the important works are heavily 
booked forward, in many cases to the end of the year. 
In some instances there are heavy arrears due to the dis- 
location of trade during the coal strike, but the influx of 
new business is vee | . The iron market continues 
exceptionally firm, and both hematite irons and billets 
show advances. Special tool steels and high-speed steels 
are in strong demand, and the consumption of the various 
alloys—tungsten, chrome, and vanadium—an ever-in- 
creasing quantity. Business with South Africa and other 
countries using mining tools, rock and twist drills, is ex- 
ceptionally brisk. Local makers have advanced their 
prices for basic billets from 5s. to 7s. 6d. per ton. In the 
Iron market consumers are as a rule buying from hand to 
mouth in the hope of an early reduction. Makers, how- 
ever, maintain their rates firmly. For East Coast hema- 
tites 80s. is being paid, and in some instances 81s. for 
forward delivery. The South Yorkshire Bar Iron Asso- 
ciation have decided to maintain their basis quotation of 
8i. as, and in many cases advances on this are being 
secured. 


South Yorkshire Coal Trade.—The coal market pod 
shows but little change, any alteration being in the direc 
tion of hardening prices. The demand for industrial 
consumption is exceptionally brisk, steam hards having a 
decided upward tendency. The holidays during the week 
have been curtailed as far as possible, and, notwithstand- 
ing the large output, owners firmly maintain the ad- 
vanced rates. Stocks are low. The export trade is of 
unusually large dimensions, and few spot lots are on offer. 
Slacks, owing to the holiday season, have been somewhat 
easier, but there is little surplus, and prices are well 
maintained. For some time gas contracts have been 
hanging fire, but this week several have been fixed up, 
and owners are not inclined to make concessions. The 
house-coal demand is of small proportions, and local 
merchants report slow sales. Stocks are being laid down 
for winter consumption, and prices generally show a 
weaker tendency. 











NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLEsBROUGH, Wednesday. 
The Cleveland Iron Trade.—The market, so far as 
Cleveland pig is concerned, is considerably excited, and 
values have this week touched higher rates than have 
been named for over five years. Buyers are coming for- 
ward freely, notwithstanding the quick upward move- 
ment. The greatest trouble is to obtain Pall supplies. 
Complaints of arrears of delivery are still numerous, 
although the make is being increased, it will still take 
some time fully to satisfy customers. Four firms are 
blowing in additional furnaces. Of the five furnaces 
that are being restarted, two will be run on Cleveland 
pig and three on hematite iron. Very satisfactory 
progress is be made with the erection of the new 
fu-naces at the argo Fleet Iron Works, where the two 
furnaces at present in blast have been found to be very 





inadequate to supply the firm’s steel-making department. 
No. ‘Sgmb. Cleveland pig has this week been sold at 
61s. for prompt f.o.b. delivery—the highest price realised 
since June, 1 the market rate now is 60s. 9d. 
No. 4 foundry is still very scarce. This quality is 
realising as much as No. 3, and, in fact, in more than 
one case No. 3 has been delivered in place of No. 4 
foundry. No. 1 is also very scarce, and is firm at 65s. 9d. ; 
No. ry is steady at 60s. 6d.; and mottled and white 
iron each stand at 60s. All the foregoing prices are for 
early delivery, any inquiry on fi account eliciting 
rather higher quotations. Deliveries of East Coast hema- 
tite pig are heavy, but they fall short of customers’ 
needs. As a rule 74s. is quoted for mixed numbers 
delivered to the end of September, but many makers 
regard that price as too low. A firm of producers report 
a sale at 75s., but donot state for what delivery. Though 
there is nothing doing in foreign ore, values are well 
maintained on the basis of 22s. ex-ship Tees for Rubio 
of 50 per cent. quality. Freights, Bilbao-Middlesbrough, 
are firm at 6s. 104d. 


Stocks and Shipments of Pig Iron.—Practically the 
only stock of pig iron is the 288,000 tons of Cleveland 
in the public warrant stores, and there is every reason 
to believe that that will continue to be drawn upon to 
meet current needs, notwithstanding the increased output. 
Shipments of pig are _—_ v." and promise to im- 
prove. Up to to-night ( nesday) they amount to 
16,945 tons, as com with 21,774 tons to the same date 
last month, and 18,192 tons for the corresponding part 
of August a year ago. 


Manufactured Iron and Steel.—Very excellent accounts 
are a of all branches of the manufactured iron and 
steel industries. Works are going at full re, and 
producers are not keen on entering into further contracts. 
All firms have full order-books, and, in fact, few manu- 
facturers can undertake new work to guarantee delivery 
before 1914. Numerous inquiries are reported. Under 
these very favourable conditions values show a marked 
upward tendency, and further advances may be announced 
at any time. mmon iron bars are 8/. 5s.; best bars, 
81. 12s. 6d.; best best bars, 9/.; packing iron, 6/. 5s.; iron 
ship-plates, 7/. 17s. 6d.; iron girder-piates, 8/. 2s. 6d. ; 
iron boiler-plates, 8/. 12s. 6d.; iron ship-angles, 8/. 5s ; 
iron ship-rivets, 9. 10s. ; steel bars (basic), 71. 15s.; steel 
bars (Siemens), 8/. 5s.; steel ship-plates, 8/.; steel ship- 
angles, 7/. 7s. 6d.; 8 boiler-plates, 8/. 15s. ; steel 
strip, 7/. 12s. 6d.; steel hoops, 7/. 15s.; and steel 
joists, 6/. 17s. 6d.—all less the customary 24 per cent. 
discount. Cast-iron columns are 6/. 15s. ; cast-iron railway 
chairs, 3/. 17s. 6d. ; light iron rails, 6/. 15s. ; heavy steel rails, 
61. 7s. 6d.; and steel railway sleepers, 7/.—all net at works. 
Tron and steel galvanised —— sheets, 24 gauge, in 
bundles, stand at 12/. 5s. f.o.b., 4 per cent. 

Shipyard Employees’ Wages.—The labourers employed 
at the shipyards, — ocks, and repairing works on 
the North-East > are seeking an advance in wages 
of 1s. per week, and the employers have intimated their 
willingness to meet the representatives of the men’s 
union in regard to the request. 





Lance Iron-Ore Deposits In CHILE.—A committee 
of French engineers, which has examined the iron-ore 
deposits in the prevince of Coquimbo, has, according to 
an official report, arrived at the result that the said 
deposits contain over 200,000,000 tons of iron ore. The 
survey will now be extended to other provinces. 





Tue Copper Market.—In their monthly report, dated 
the Ist inst., Messrs. James Lewis and Son state that 
standard had been subject to active ‘‘ bear” attacks, and 


much liquidation by frightened ‘‘ bulls,” followed by the | be 


absorption of large quantities of warrants by leading 
dealers, and considerable covering of previous sales by 


- | the “bears.” The result at the end of the month was a 


rise of 15s. per ton for cash, three months prompt being 
unaltered. From 77/. 6s. 3d. for cash on the let ult. 
standard fell to 71/. 13s. 9d. on the 9th, but rapidly 
recovered next day to 75/. 10s. on receipt of favourable 
American statistics. It again declined to 72/. 12s. 6d., 
and rose to 74/. 1s. 3d. on the 12th, advancing pay 
to 791. 5s. on the 23rd, with a backwardation of 2s. 6d. 
per ton for three months. Values had since fallen 
away to 77/. 8s. 9d. for cash, and 771. 11s. 3d. for three 
months prompt, but recovered to 78/. 12s. 6d. cash 
on the Ist inst. Closing values were 78. cash and 
781. 2s. 6d. three months. The total sales amounted 
to about 67,500 tons. The English warrants available 
amounted to only 27,200 tons, of which 1200 tons were 
in the form of wire bars and ingots. The European 
demand for refined copper had been but moderate, 
manufacturers’ requirements being supplied from pre- 
vious purchases, with a disinclination on their part to 
carry more stock than absolutely necessary. large 
demand was, however, experienced from American 
consumers who, in the last week of July, were reported 
to have purchased over 10,000 tons of electrolytic copper 
at 17} cents, leading producers being well sold for 
October and November delivery. ood orders for 
English manufactured copper had been booked, and the 
electrical industry continued very active both in Euro 

and the United States, early delivery being unobtaimable. 
There was every prospect of the consumption of copper 
continuing =. be very large for some months to come. 
The consumption of foreign conee in Germany for the 
half-year was returned as 109,727 tons, against 85,188 
tons for the same period last year—an increase of 24,539 
tons, making the total increase in European consump- 
tion 31,166 tons, that of the United States being 25, 

tons, or together 56,675 tons. American shipments from 
northern ports for July were advised as 26,561 tons. 





NOTES FROM THE SOUTH-WEST. 


Cardiff.—Business in the steam-coal trade has been 
ay of a holiday character ; most ae had arran 
or loading up ey after the holidays, and they 
were indisposed, accordingly, to go into any later busi- 
ness until after the collieries had resumed work. On the 
other hand, colliery-owners have anticipated short work- 
ing on the part of the miners after a restart had been 
made, and they have shown a disposition to demand 
somewhat higher prices. The best Admiralty large steam- 
coal has made 17s. to 17s. =e ton; qualities, 
15s. 3d. to 16s. 6d.; best ordinary bunker smalls, 10s. 9d. to 
lls. ; and 10s. to 10s. 6d. per ton. 
best household coal has been quoted at 19s. to 20s. food 
household descriptions at 17s. 6d. to 18s, 6d.; No. 
Rhondda large at 16s. to 17s.; and smalls a’ 
12s. 6d. ton. No. 2 Rhondda large has bro 
to 12s. 6d; and No. A A hy Ae 
Good foundry coke has been quoted at 22s. to ; 
furnace ditto at 19s. to 2ls. per ton. As regards iron ore, 
Rubio has made 20s. 6d. to 21s. per ton upon a basis of 
50 per cent. of iron, and charges, including freight, insur- 
ance, &c., to Cardiff or Newport. 

Dowlais.—The whole of the departments have been 
working full time. The Goat Mill and the Big Mill have 
been about equally busy: the former has been working 
on orders for heavy steel rails as well as blooms, sleepers, 
and tin bar; the latter has been e on heavy orders 
for short and light patterns of colliery and —, t, 
curves, props, sole-plates, fish-plates, &c. ‘The holidays 
have, however, checked operations this week. 

The ‘* Marlborough.” —The Marlborough has made on 
fw agg at Devonport during the last few weeks. me 

lelay arose in the delivery of the rudder and stern- 
post castings by the contractors ; but they have now been 
received, and no time has been lost in handling them. 


Great Western Rolling-Stock.—At the close of June the 
Great Western Railway Company owned 2596 locomo- 
tives, 1295 tenders, 80 steam motors, 20 electric motors, 
7765 carriages, vans, trucks, horse-boxes, &c., used in the 
coaching departments, and 71,267 vehicles used for the 
conveyance of merchandise and minerals. The last total 
included 47,935 open os wagons, of which 1667 were 
added during the first half of this year. The whole out- 
lay made by the Great Western Railway Company for 
working stock to the close of June was 14,808,525/. ; to 
this amount the past half-year contributed 128,698/. 


Southampton Docks.—These docks, now owned by the 
London and South-Western Railway Company, acquired 
an increased revenue of 14,1941. in the past half-year. 
The working expenses were, however, larger by 15,793. ; 
this is explained by a considerable increase in the cost of 
labour. revenue for the six months ending June 30 
was 166,440/., the working expenses having been 116, 209/. ; 
the balance carried to net revenue account was 50,2311. 
The total expenditure on capital account upon the docks 
to the close of June, this year, was 5,006,054/. ; of this 
aggregate 142,923/. was paid out in the first half of this 
year. 





Prizk Essay on Brakes FoR HorstTiInc MACHINERY. 
—The Adolf von Ernst Stiftung of the Technical High 
School, Stuttgart, Wiirttemberg, invites essays on recent 
brake appliances for hoisting and lifting machinery. 
The memoir must enter into a critical discussion of the 
construction and of the working of the devices. Higher 
speeds have in recent years become more frequent in 
such machinery, and it should duly be poin out in 
how far the new devices are able to meet the modern 
requirements, and where they fail. Experiments should 
made to justify the suggested calculations. The 
memoirs have to be submit by July 1, 1914. Com- 
petitors must have for at least two periods of six months 
attended the engineering and electrical engineering 
courses of the Technical High Schoo) at Stuttgart ; they 
need not be regular students there. A prize of 1600 
marks is offered. The selected essay has to be published 
within a year of the decision, which rests with the college 
staff. The memoirs are to be written in German. 


Contracts. —The Underfeed Stoker Company, Limited, 
of Coventry House, South-place, London, E.C., send usa 
list of the more important orders recently received for 
stokers. This includes, for the Central Argentine Railway, 
twenty-six of Class E; for the Colonial Sugar Refinery, 
Australia and New Zealand, nine of Class B; for the 
North British Distillery Company, Edinburgh, ten of 
Class B ; and forty-six others in smaller quantities.—We 
understand that Messrs. Pooley and Austin, 25, Victoria- 
street, London, have secured the contract for the supply 
and erection of plant comprising automatic reversible 
booster, switchboard, milking-booster, automatic battery- 
samuintins oe and —, hag the Baltic my one C) 
an ipping nomen, imi t. Mary Axe, London, 
[tle Werf Conrad, Limited. of Haarlem, 
Holland, and Friars House, 39-41, New Bridge-street, 
E.C., have just secured contracts for two bucket-dredgers 
for Nigeria, for the recovery of tin. As these will t be 
the first bucket-d to work tin deposits in Nigeria, 
their performance be watched with interest. Among 
more recent bucket-dredgers that this firm have con- 
structed for the recovery of tin are two for the Tongkah 
Harbour deposits in Siam. They work in a tidal harbour 
with a difference between high and low water of 8 ft. in 
an average depth of 30 ft. Another dredger recently 
delivered by Messrs. Werf Conrad for working in tin 
in Singkep, operates on the beach of the open sea, 
where work is very difficult. The Tronoh Mines have 
also received a 5-cub.-ft. dredger from the company, 
the machine being put to work about two months ago. 
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THE LATE ENGINEER REAR-ADMIRAL 
J. T. CORNER, C.B. 


WE regret to have to record the death, which 
occurred on the 6th inst., at Bad Nauheim, Germany, 
where he was undergoing medical treatment, of 
E 
Portmneuth Dockyard. The late Admiral Corner was 
born in 1849. He was the son of the late Mr. John 
Corner, of Sheerness. In the early sixties he entered 
the works of Messrs. Jackson and Watkins (formerly 
Seaward and Co.), where he was occupied for a part of 
his time on the construction of the engines for the 
celebrated ‘‘cigar ship.” Later on, in 1865, he| 
entered Sheerness Dockyard as a student. Three) 
years later, in 1868, he obtained an Admiralty scholar- | 
ship at the Royal School of Naval Architecture | 
and Marine Engineering, at South Kensington, in| 
which school he remained until 1872, spending his 
summer vacations in the shops of the Devonport | 
Dockyard, working there on the engines for the| 
larger types of warships. In the latter year, 1872, | 
he was commissioned for service afloat, and served 
first in the engine-rooms of troopships, where he 
was able largely to increase his knowledge of naval 
machinery. He then was appointed, in 1877, to 
the flagship of the Mediterranean, the Alexandra, 
in which he remained until 1880. The Russo-Turkish 
War was being waged during the commencement of 
his period of service on board the Alexandra, and 
there occurred the forcing of the Dardanelles, an 
incident which led him to design, in 1878, a White- 
head-to o dropping-gear, for which he received 
commendation from the Admiralty and a gratuity 
of 100/. 

Mr. Corner returned from active service on board the 
Alexandra in 1880, and was appointed the same year to 
the Engineering Department at the Admiralty, a post 
which he filled until 1881, when he was appointed to 
the Portsmouth Dockyard, where he remained until 
1909. He commenced at Portsmouth Dockyard as 
junior assistant to the chief engineer, and became head 
of the engineering department in December, 1888. 
During the twenty-one years he remained at Portsmouth 
the yard largely developed, and Admiral Corner was 
responsible for the design, the construction, and 
the fitting of a large number of warship engines for 
unite of all classes. He was a member of the Admiralty 
Committee of Reference for Machinery Design 
from 1891 to 1904; of Admiral Buller’s Machinery 
Committee, from 1892 to 1893; and of the Europa 
Machinery Committee, from 1900 to 1903. His know- 
ledge of naval engineering, and his vast experience, 
proved most valuable in the investigations which were 
carried out by these bodies in the matter of boiler and 
engine design for naval ships. He became Engineer 
Rear-Admiral in 1902, and was made a C.B. in 1907. 
He retired from the Service on August 16, 1909, and 
his death will be sincerely regretted by his wide circle 
of friends. 








Lioyp’s ReeisteR SCHOLARSHIP EXAMINATION.—The 
examination for the Lloyd’s Register Scholarship of 50/. 

r annum, given under the auspices of the Institute of 

arine Engineers and tenable for two years, was held on 
July 8 and 9, the examination centres being at London, 
Glasgow, and Newcastle-on-Tyne. Through the courtesy 
of the Committee of Lloyd’s Register of es * two 
scholarships have been awarded this year. Full par- 
ticulars of the examinations, which are open to appren- 
tice engmeers, may be obtained from the Secretary, 
Institute of Marine Engineers, 58, Romford-road, Strat- 
ford, London, E. 








Tue AvTomATic TkLKEPHONE INSTALLATION AT THE | months’ service there, 
GENERAL Post OrFick.—An automatic telephone plant | three months over tw 
| to 
;u 


has in the last few days been brought into operation at 
the General Post Office. The plant has been supplied 
by the Automatic Telephone Manufacturing Company, | 
Limited, of Lennox House, Norfolk - street, Strand, | 
London, and of Edge-lane, Liverpool. It will be remem- 
bered that this company also supplied the installation 
which has been at work in the Epsom district since 
May 18 last. The two installations are in the nature of 
trial plants, but in view of the fact that the Post Office 
has p an order with the company for the re-equip- 
ment of the Leeds exchange with automatic gear, it may 
be assumed that the Epsom plant has been found in every 
way satisfactory. The new gear ix the main exchange at 
Leeds will operate 6800 lines, while about 3000 lines in 
branch exchanges will also be changed over. The object 
in installing the new apparatus at the General Post Office 
was to enable it to be brought directly te the notice and 
into use by the various Post Office officials, so that it 
should be subjected to the best expert criticism avail- 
able. The new installation provides intercommunication 
between the various departments of the Post Office as 
well as providing connection with the Central Exch ‘ 
There are 350 lines connected to the new Post Offios 
Exchange, some of which serve private branch exchanges 
in various parts of the city, so that altogether there are 
about 800 telephones operating through the automatic 
board. It is impossible briefly to describe the details of 
the new apparatus, but we may refer our readers to the 
articles dealing with it which appeared in our issues of 





February 11 and 18, 1910. 





of his chief at 


| three months later. 


advantageous gradients possible. 
sprung up between Mr. Oughterson and Mr. Bailey, 


Caucasus Railway from Poti to Tiflis and Baku, he 


THE LATE MR. GEORGE BLAKE 
OUGHTERSON. 


WE greatly regret to record the decease last week 
lake Oughterson, for many years 


of Mr. George 


manager to the late Mr. Peter Brotherhood. Mr. 


ineer Rear-Admiral John Thomas Corner, C.B., of | Oughterson was staying at Folkestone, and had an 


attack of cerebral hemorrhage on Tuesday, the 30th 
ult., and this, after a period of unconsciousness, 
resulted in his death on Friday, the 2nd inst. He was 
| buried at Folkestone on Wednesday last. 

Mr. Oughterson was born at Liverpool, on Nov- 
| ember 22, 1837, his father being in business there as a 
cotton broker. He was left an orphan at a very earl 
age, and was brought up by his paternal fame | 
parents. At the age of seventeen the subject of our 
memoir was taken as an apprentice at the locomo- 
tive and carriage workshops of the Paris and Rouen 
Railway by Mr. William Buddicom, and the last year 
of his indentures was spent in the prime cost and 
estimating department of these works, an experience 
which proved of the greatest value subsequently. 
At the conclusion of his apprenticeship Mr. Oughter- 
son endeavoured to get a post on the East India 








Tue Late Mr. G. B. Ovueuterson. 


Railway under the late Mr. James Meadows Rendel, 
but the latter had adopted the principle of accepting 
no candidate who had not served for at least a year 
under a leading London engineer. Another opening 
had accordingly to be sought, and, at the request 

uen, Mr. Oughterson was appointed, 
in November, 1858, resident engineer hs Sir 
Donald Campbell, on the Lowgill-Ingleton section of 
the Lancaster and Carlisle Railway. After three 
Mr. Oughterson was, though only 
enty-one years of age, appointed 
the post of assistant locomotive superintendent, 
nder the late Mr. Thomas Kitson, on the Great 
Luxemburg Railway, duties which he took up some 
The consulting locomotive engi- 
neer to this railway company was Mr. Robert Sinclair, 
who designed for service on the line a new type of 
locomotive and a variety of rolling-stock. 

The Luxemburg Railway was a line of about 
114 miles long, running from Brussels to Luxemburg, 
and was on a series of rising and fallin gradients of 
about 1 in 62, some of which extended in length to 
14km. The idea of the engineer seems to have been 
that the impetus gained on a falling gradient would 
be sufficient to carry the train up the succeeding 
rising gradient. But before the line had been 
far advanced this engineer was retired, and the 
company engaged the services of the late Mr. Price 
Pritchard iley, M. Inst. C.E., a former pupil of 


offer was declined, and Mr. Oughterson accordingly 
remained with the Grand Luxemburg Railway until 
May of 1863—namely, for 44 years—when he resigned. 
In the course of Mr. Oughterson’s connection with 
the Grand Luxemburg Railway the Belgian Royal 
family, with friends, made a trip to the Abbey of 
Villers, and the two drivers in whom most confidence 
was placed being absent, Mr. Oughterson had to him- 
self take the in. This led to his being responsible 
for the conveyance of a party which included the late 
King Edward (then the Prince of Wales), the late Kin 

of the Belgians, the late King Christian and Queen o' 
Denmark, the late King Frederick of Denmark, the 
present King of Greece, the present Queen Alexandra, 
the Dowager-Empress of Russia, and the Duchess of 
Cumberland, the occasion being a picnic to celebrate 
the betrothal of the then Princess Alexandra of Den- 
mark to the Prince of Wales. 

Mr. Oughterson subsequently took a position on 
the staff of the late Mr. Edward Preston, who was 
| then concessionnaire, with the late Mr. Fred. Power 
and the late Mr. Geo. B. Crawley, for the Belgian 
Railway from Tamines to Landen, taking char 
of the Brussels office. Here he supervised the 
plotting off of the sections, the calculations of the 
quantities of earthworks, embankments, &c., the 
design of the bridges, and afterwards, when the line 
was under construction, he was responsible for getting 
out the quantity certificates for payment. Here 
Mr. Oughterson remained for two years, when in 
1865 he was offered, and accepted, a partnership in 
the old -established firm of illiam Martin, Son 
and Co., at Rouen. Foundry work, however, proved 
unattractive, and accordingly William Martin (him- 
self a pupil of Sir William Fairbairn) decided to take 
over adjoining engineering works, and started the 
manufacture of all stationary railway plant, and also 
of sugar machinery for export to the French colonies. 
Unfortunately, however, as success was being attained 
the Franco-German War broke out, and the firm was 
stranded with large orders, which, owing to the diffi- 
culty of obtaining money, they were unable to carry 
out. They had, therefore, to go into voluntary liqui- 
dation at the end of the war. 

The engineering business of Messrs. Martin, Son 
and Co. was taken over by Messrs. Manlove, Alliott 
and Co., of Nottingham, in 1871, on condition that 
Mr. Oughterson should remain as their manager at 
Rouen. This arrangement lasted up to the end of 1877. 
Meanwhile the late Mr. Peter Brotherhood, in 1873, 
had brought out his well-known three-cylinder engine, 
and Mr. Henry Chapman had arranged for the French 
agency for this and for all Mr. Brotherhood’s speciali- 
ties. On behalf of Messrs. Manlove, Alliott and Co., 
Mr. Oughterson had constructed at Rouen many of the 
Brotherhood three-cylinder engines for various pur- 
poses, as well as air-compressors, for the most part for 
torpedo work in French warships. At the end of 1877 
Mr. Oughterson left Rouen, and on January 1, 1878, 
entered upon the duties of general manager at Mr. 
Peter Brotherhood’s works in London. One of the 
conditions made with Mr. Brotherhood was that Mr. 
Oughterson should have full control of the commercial 
part of the business, and should reorganise the com- 
mercial, and particularly the prime cost, department. 
Here the experience gained during his apprenticeship 
with Mr. Buddicom proved most valuable. For nine- 
teen years the association with Mr. Brotherhood 
continued, and Mr. Oughterson being delegated to 
superintend and carry out trials in connection with 
torpedoes and their accessories, he visited on several 
occasions all the arsenals of the French Government, 
the Italian arsenal at Spezia, the Dutch arsenal at 
Halder, and the Danish arsenal t Copenhagen. The 
outcome of these visits to foreign works led to the deve- 
lopment of important features in connection with the 
steering and working of torpedoes. The association 
with Mr. Brotherhood c on March 31, 1897, and 
immediately afterwards Mr. Oughterson joined the 
late Mr. Harry W. Stanger as manager of the engi- 
neering department of his business, as consulting and 
inspecting engineer to the Crown Agents of the 
Colonies, to two Admiralty departments, and to 
several self-governing colonies. . 

Mr. Oughterson was elected a member of the Société 
des Ingénieurs Civils of France in 1866, and a member 
of the Institution of Mechanical Engineers in 1867. 
He married, in the year 1864, the elder daughter of the 
late Major-General Baron de Dieskau, aide-de-camp to 
his late Majesty Leopold I., King of the Belgians, and 
descendant of Baron de Dieskau, chief inspector of 
artillery under Frederick the Great. She died in 
1898. r. Oughterson leaves behind him a son and 
daughter, the former, Mr. George L. Oughterson, 








Sir I. Brunel, who finished the line on the most 
A warm friendship 


whose head-quarters were then at Namur. When 
the latter engineer in 1860 was selected by the Russian 
sovernment, and engaged to carry out surveys for the 
Moscow and Saratov Railway, and for the Trans- 


being connected with the ordnance department of 
Messrs. Vickers’ works at Barrow. : 

Few engineers have had a larger circle of friends 
than the late Mr. Oughterson. Both at home and 
abroad he was widely known. A man of charming 
personality and exceptional ability, he was universally 
respected by those with whom he was brought in con- 
tact, and his loss will be most deeply felt by all who 





invited Mr. Oughterson to join his staff, but the 





had the privilege of his friendship. 
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WIRE ROPES FOR LIFTING APPLIANCES.* 
Wire Ropes for Lifting Appliances, and Some 
Conditions that Affect their Durability. 

By Danret Apamson, Member, of Hyde. 


Tue question of the durability of the parts of mecha- 
nical structures seems to be strangely neglected by all 
authorities. A designer has generally the choice of several 
formule for calculating the mere strength of a given 
member, but usually he has to depend upon his own 
experience for the correctness of the proportions that 
will ensue for it a reasonable length of life. The dura- 
bility of wire ropes in particular is of great importance 
to all engineers, whether engaged in the design and 
manufacture of lifting appliances, or in their care and 
management. : es 

The two most important conditions appertaining to 
the manufacture and use of steel-wire ropes that affect 
their durability are :— 


(a) Quality of material and size of wire. 
(b) Diameter of pulleys and arrangement of ropes 


(a) Quality of Material and Size of Wire.—The wire 
used for lifting-ropes is of crucible steel having a tensile 
strength varying from 80 to 130 tons per sq, in. Although 
ropes made from material having a high tensile strength 
are of smaller diameter, for a given load and a given 
factor of safety, yet this is not a great advantage to the 
crane-designer, use the stiffer character of the wires 
makes larger drums desirable, if the durability of the 
rope is to be considered, notwithstanding that some rope- 
makers claim as an eae for the stronger material 
that it does enable smaller pulleys to be used with a con- 
sequent lower cost of the working parts of the crane. 

he ratio of the diameter of the individual wires to the 
diameter of the completed rope is an important factor. 
If the wires are too large, they are stressed considerably 
when passing over the pulleys, and accordingly the mate- 
rial is quickly fatigued and the wires break. Smaller 
wires, on the other hand, are more quickly worn through 
by rubbing against the pulleys and against. ele ne - 
bours in the body of the rope. The stress in a wire due 
to bending round a pulley is directly proportional to the 
modulus of elasticity and to the diameter of the wire, and 
inversely proportional to the radius of the pulley ; there- 
fore the radius of the pulley should be increased with an 
increase in the modulus of elasticity, if the same number 
of bends is to be endured by a stronger wire of the same 
diameter. Unfortunately, a theoretical calculation of the 
stresses induced in the wires of a rope by being bent over 
a pulley does not alone afford a reliable guide to the 
length of life to be expected from the rope, for considera- 
tion must also be given to the mutual wear that takes 
place amongst the wires. 

Assuming for the purpose of comparison that two oapee 
are constructed of equal size, one from wires half the dia- 
meter of those in the other, then for equal strength the 
one rope will have four times the number of wires and 
each of the wires will have one-quarter the cross-sectional 
area. According to the usual formula, the stress due to 
bending will be half as severe in the smaller as in the 
larger wires, when the ropes are bent over pulleys of the 
same diameter. If it be allowed that a reasonable figure 
for the estimated stress due to bending an ordinary rope 
over a pulley of a size usually adopted in crane design 
be, say, 30 tons per sq. in., and the stress due to tle sus 
pended load be 10 tons per sq. in., there will be a range 
of stress of 40 tons per sq. in. in the material each time 
the maximum load is lifted and released, and the corre- 
sponding stresses in the rope of finer wires will be 15 tons 
per sq. in. due to bending, and, as before, 10 tons per sq. in. 
due to the suspended load, or a total range of 25 tons 
per sq. in. 

Judging by the discussion that took place on Messrs. 
Eden, Rose and Cunningham’s paper before this institu- 
tion in November last on ‘‘The Endurance of Metals,” 
there is as yet no agreement as to the exact effect upon 
the endurance of variations in the working stresses. It 
seems, however, to be reasonable to assume that a reduc- 
tion in range of stress from 40 tons per sq. in. to 25 tons 
per sq. in. would increase the life of material, such as 
ropes ars composed of, about 500 times. As no such 
improvement in the life of a rope has ever been expe- 
rienced, or is to be reasonably expected, it must be taken 
for granted that abrasion is the principal factor in limiting 
the life of wire ropes, and therefore the effect of abrasion 
upon the suggested rope of finer wires may now be con- 
sidered. 

When the rope of finer wires is passing over the pulley, 
there being four times as many wires in it, the pressure 
at each point of contact between the rope and the pulley 
and between the individual wires of the rope may be 
assumed to be one-quarter of what it is in the rope of 
larger wires, The wires being of half the diameter the 
damage done to them by contact, even under this lower 
pressure, will be at least half as much as occurs to the 
coarser wires in the other rope, and this half damage 
done to a wire of one-quarter the sectional area will 
result in the cutting through of the wire in half the time, 
so that the effect of abrasion upon the rope of finer wires 
will he twice as great. If a smaller pulley be used for 
the rope of finer wires, as suggested by some authorities, 
the pressure at the points of contact and the stress due to 
ncing will be proportionately increased, so that it may 
reasonably be expected that with a pulley diameter 
i ng the same proportion to the diameter of the wires 
ne life of the rope with fine wires will be one-quarter of 
that of the rope of coarser wires working over a pulley of 
correspondingly increased diameter. 


* Paper reid before the Institution of Mechanical 
Engineers at Belfast, July 31, 1912. - 








A German investigator (Ernst Heckel) refers to the; 
very great surface pressures on the wires at the place of , 
contact with the pulley (amounting, in his opinion, to as, 
much as 12 tons per sq. in.) as a vital point in connection 
with the wear of wire ropes. is high pressure, accom- | 
panied, as must be the case, by relative movement even if 
quite small, readily accounts for the wear which takes 
place on the surface of the wires where they touch the 
pulleys or the other wires in the rope. | 

(b) Diameter of Pulleys and Arrangement of Ropes.— | 
The lists issued by makers of wire ro contain recom- 
mendations as to minimum sizes to adopted, but no 


Fig.1 EXPERIMENTS ON DURABILITY 
OF WIRE ROPES AS AFFECTED BY 
DIAMETER OF PULLEY (1890) 
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information is given as to the effect of using pulleys of 
different diameters. The author has felt for many years 
past the want of such information: the experience of 
users afforded no reliable guidance, presumably on account 
of the great difference in the conditions under which ropes 
work in different shops. Reference to a paper read before 
the Manchester Association of Engineers by Mr. Matthews 
in 1902 oe to light one great difference in the working 
of cranes. r. Matthews, in his paper, suggested that 
400 to 1700 lifts per crane per annum was the amount of 
duty required from certain cranes under his control, while 
the present author, in the discussion on Mr. Matthews’ 
paper, mentioned 32,400 to 43,200 lifts per crane per 
annum as representing his own experience in another 
class of work. Other important features that will affect 
the life of a crane rope are the average weight lifted and 
the average height of lift ; cranes are generally occupied 





with loads much below their nominal capacity, but this 


will vary in different workshops as will the proportion 
between the maximum height of lift available and the 
height most frequently attained by the hook. 

Taquiries addressed to the users of cranes elicited very 
various replies ; ropes working upon cranes of the same 
general design were found to last for periods of from two 
years to ten years and upwards, and one correspondent 
suggested that 20 years might be expected from ropes on 
cranes (of from 5 to 20 tons capacity) if damage from 
accidental causes could be eliminated. As might be 
expected, the ropes on foundry cranes have not so long a 
life as in erecting-shops, the relative difference being 
perhaps as three is to five. 

The most reliable and consistent information that the 
author has been able to discover (with the assistance of 
numerous friends and correspondents, and also of the 
library staffs of the Institution of Mechanical Engineers 
in London, and of the Engineering Library in New York, 
to allof whom his sincere thanks are due) is contained in a 
paper by Mr. A. S. Biggart,* published in 1890. The 
experiments to which this paper refers were undertaken 
with the object of selecting the best form of rope to be 
employed in the construction of the Forth Bridge. A full 
description of the apparatus used, and the detnils of the 
investigation, will be found in the original paper, and the 
present author will content himself with a short reference 
to the experiments and an abstract from the conclusions 
arrived *. —y— | — F gm he a made — 
own guidance and for the purpose of this paper. e 
apparatus used by Mr. Biggart contained two pulleys, 
round which the rope under trial was passed, the lower 
pulley being weighted to give the required tension on the 
rope. The experiments consisted in passing the ropes, 
under a normal working load, to and fro over the Aa men} 
until breakage ensued. Experiments were repeated with 
different diameters of pulleys and different makes of 
rope, and the accompanying diagram (Fig. 1, annexed) 
shows the life of different classes of rope as aftec by 
the diameter of the pulleys. 

The effect of oiling the ropes is shown by the diagram 
to be very beneficial, increasing the life of a given ro 
by two or three times. This is obviously due to the 
reduction of the cutting action of the wires upon each 
other. Experiments were also made to ascertain the 
effect on the life of a rope of running it over pulleys so 
arranged that the rope was subjec to reverse stresses 
(Fig. 4, page 206). The results obtained from this series 
of experiments showed that generally the life of a rope 
working under such conditions was only one-half as long 
as a similar rope bent in one direction only. 

nt, 1 is based upon the actual figures tabulated in 
Mr. Biggart’s paper, while Fig. 2 shows the present 
author’s approximations, as obtained by the simple 
method of drawing fair and regular curves through or 
near the points representing the results of Mr. Biggart’s 
experiments over such a range of pulley diameters (mea- 
su in terms of the circumference of the ropes) as 
obtain in general overhead crane practice. Several 
interesting deductions may be drawn from a study of 
these figures. The time of breakage of the first wires of 
a rope in the lowest curve is only recorded for one make 
of rope, but comparing it with the second curve, which 
shows the time of breakage of whole ropes of the same 
make, it will be seen that when the first wire breaks the 
rope may be assumed to have passed through one-half of 
its life, and as no one knowingly works a rope until it 
breaks entirely, then the breakage of even a few wires 
is a sign that a rope should be carefully watched and 
replaced by a new one at an early opportunity. 

he effect of varying the proportions of diameter of 
ulley to diameter of sore is one of the most important 
eatures to be noticed. Speaking generally. Mr. Biggart’s 
cngesmagate show that increasing the diameter of the 
pulleys by an amount ¢qual to two circumferences of the 
rope will double the life of the rope. This is approxi- 
mately correct for all the varieties of ropes and conditions 
experimented with, and may therefore be taken as equally 
correct for all the varying conditions under which cranes 
are worked. It is very remarkable that so simple a rule 
should evolve from such numerous and varied experi- 
ments, and the author hopes that its statement in this 
form will of some value to designers and other 
interested members. That it is sufficiently correct for all 
tical pur’ may be readily seen by referring to 
ig. 3 (page 206), where the ratios of pulley diameters to 
ropes are plotted as abscisse to a linear scale while the 
durability of the — is represented by ordinates drawn 
to a logarithmic e. 

These conclusions enable one to express a definite value 
for the effect upon the durability of ropes, of the various 
arrangements of pulleys that are commonly adopted in 
overhead cranes, some of which are illustrated in Figs. 5 
to 1l. Assuming that Fig. 6 (in which the ropes make 
three bends in working—namely, one at the upper drum 
and one on each side of the lower pulley—i.ec., at enter- 
ing and leaving) is the arrangement most frequently 
adopted in practice and re mting the anticipated life 
of the rope under these conditions by 100, then the relative 
lives of the ro in each of the other arrangements 
indicated, will be shown in Table I. 

If it be desired to design each of the above arrange- 
ments of pulleys so that the ropes shall have equal dura- 
bility, then the ratio of the drum diameters to rope cir- 
cumference (if the law indicated by Figs. 2 and 3 is to 
be — upon) must be increased, as shown in Table IT., 


fs is quite usual for purchasers to specify in their 
inquiries that the diameters of the wales and drums 
must bear a certain relation to the diameter of the ro 
but the author wishes now to emphasise the point that 


* Proceedings of the Institution of Civil Engineers, 
vol. ci., page 231. 
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this stipulation is not sufficient in itself without some 
consideration being also given to the arrangement of the 
~—- and pulleys. : 

f the generally accepted ratio of seven circumferences, 
or twenty-two diameters, of the rope for the diameter of 
the barrel be assumed as suitable for the drum and pulleys 
arranged asin Fig. 6, then the diameters for the other 
figures, to give equal durability, should be as shown in 
Table ITI. F ‘ 

To make the comparisons quite fair between the dif- 
ferent arrangements it must now be pointed out that 
owing to the increased number of falls of rope panes 
in Figs. 8 and 9, the size of the rope may be reduced, as 
— in Table 1V., while retaining the same factor of 
safety. 

Combining the figures 
will give drum and pulley 


Fig.8 DURABILITY AS AFFECTED BY DIAM *®: 
OF ROPE AND PULLEY. 


om in Tables III. and IV. 
iameters as shown in Table V. 
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gearing, and also requires a much larger framework witb 
a correspondingly greatly increased cost of manufacture, 
but if itis capa asa result of Mr. Biggart’s experiments, 
that i ing the diameter of the pulley, over which a 
loaded rope passes, by an amount equal to twice the cir- 
cumference of the rope reduces the evil effects of bendin 
the rope round it to one-half, then a simple means o 
improving the durability of crane ropes is immediately 
at the disposal of the designer—namely, to increase the 
diameter of the pulleys in the blocks, leaving the drums 
of the original size, as indicated by Fig. 12, below. 
This alteration can usually be effected without serious 
alteration of the design, and may even be carried out on 
existing cranes. 

The result of increasing the diameter of the pulleys (as 














ences of the rope, will be that the effect of the double 
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The noticeable feature in the last Table is that whether 
two, four, or six falls are adopted, the diameter of the 
drum and pulleys should remain about the same, if the 
ropes are to have equal durability (compare Figs. 8 and 9 
with Fig. 6). A recent text-book upon the subject of 
crane design states (as an advantage of a large number 
of falls of rope) that the proportionately larger pulleys 
and barrel will ensure long life for the ropes, but the 
author hopes that he has made it clear that very large 
proportions are necessary to ensure a reasonable life for 


ropes 
Figs. 7 and 10 in Table V. shows the increase that should 
be made in the diameter of the drum and pulleys if a 
reverse bend occurs in the run of the rope. 

Another important detail in crane design may now be 
referred to. In Fig. 6, as already mentioned, the ropes 
make two bends at the lower palleys to one at the drum, 
and therefore, if the lower pulleys are made of the same 








on cranes with many falls of rope. Reference to | ing 





diameter as the drum, they will be res ible for two- 
thirds of the wear and tear of the rope. Now it is usually 


difficult to increase the diameter of the working barrel or 
drum ofa crane, 


to do so affects the ratio of the 
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Fig.7 
THREE BENDS. 
ONE REVERSE. 
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SEVEN BENDS. 


ONE REVERSE. 











bend round the lower pulley is 
halved, and the resultant effect of 
the three bends will be equal to 
two only, and the relative life of 
the rope will be increased by 50 
per cent., or the drum diameter 
might be reduced by an amount 
equal to 1.2 times the circumfer- 
ence of the rope with a corre- 
oy reductron in the size of 
the framework of the crab or 
winch, while still retaining a re- 
lative life for the rope equal to 
Fig. 6. In this case the diameter 
of the lower pulleys would only 
require to be about one circum- 
ference of the rope larger than 
the original size of Fig. 6. 

In making the fo ing com- 
parisons ef diameters of drum and 
pulleys with different arrange- 
it has been assumed that the hook is raised 
to the full height available at each lift. This, however, 
is not the case in actual tice, the majority of loads 
not being raised’ one-half this height. ‘ 

This consideration brings to light another great advan- 
a of Fig. 12 as compared with any of the others. 
Where, as is usually the case, the average height of lift 
in a shop does not reach half the maximum available, 
then that portion of the rope which passes under the 
lower pulley does not reach the upper drum, and, : 
ly, 18 only subject to the wearing action of the two 
bends at the lower pulley. If, therefore, the effect of 
the bends at the lower pulley is reduced to one-half by 
the proposed increase in diameter of pulley, then the 
actual life of the rope will be doubled, instead of only 
Rogey ineocanet by 50 per cent., as was first assumed. 

ere there are more than two falls of rope, as in 
Figs. 8 and 9, the effect of increasing the diameter of the 
ys by an amount equal to two circumferences of the 
rope is also very marked, reducing the effect of the seven 
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of those designers who adopt large drums (in order to 
obtain the great length of rope entailed by high lifts) and 
are yet content to make the pulleys of small sizes, when 
they could enormously increase the durability of the rope 
by the adoption of larger pulleys at little extra cost. 

hen the rope makes a reverse bend at the barrel as in 
Figs. 7, 10, and 11, the barrel ought to be increased in 
diameter to counteract the effect of the reverse bend. 
Thus, if in each of these cases the diameter of the drums 
were made larger by an amount equal to two circum- 
ferences of the rope, the durability of the rope would be 








shown by Fig. 12) by an amount equal to two circumfer- | 


equal to Figs. 6, 8, and 10 respectively. 

Some Continental makers point out, very rightly, the 
desirability of making the compensating pulleys of reason- 
able size. The motion over such Pet is apparently 
considered as negligible by some designers (judging by 
the forms of construction adopted), but this point of view 


4 VARIOUS —e IN alien - eel 


ONE BEND. THREE BENDS. 




























M. Fig.12 
ELEVEN BENDS THREE BENDS 
ONE REVERSE LARGE BOTTOM PULLEYS. 

é 
ial al 3 T 

















overlooks the movement of the rope due to the swinging 
of the load, and Ge sigue bending of the rope at the 
same place over a radius has an appreciable effect 
upon the durability of the “~~ 

Although the deductions laid down here appear too 
simple to need elaboration, a glance at the designs of 
many modern cranes shows that neither the designers nor 
the purchasers are aware of the importance of the prin- 
ciples involved, otherwise we should not see modern cranes 
in this country with reverse bends in the ropes, and as 
many as eight plies of rope to carry the load on cranes of 
only 15 tons capacity, while at the recent Brussels 
Exhibition there were cranes exhibited by well-known 
Continental makers showing the same faults. _ 

The author would like to add that, while he is aware 
of many conditions affecting the durability of ropes other 
than those he has referred to, he regrets that want of 
first-hand experience prevents him from dealing with 
them as he would like, and he hopes that other members 


TaBLe I.—Comparison of Anticipated Length of Life 
of Ropes arranged, as Shown in Figs. 5 to 11. 
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* Including one reverse bend which ‘is twice as effective in 
wearing out the rope. 
Taste I1.—Required Increase in Diameters of Rope 
Drums (Measured in Terms of Circumference of Rope) 
Required to give Equal Durability. 
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TABLE III.—Ratio of Diameter of Pulleys and Drums 
to Circumference of Rope to give Equal Durabiltty. 


x Ratio of Pulley and Drum Diameter 
Fig. No. to Rope Circumference. 
5 4tol 
6 7 ” 1 
7 re | 
8 as. 3 
9 ll, 1 
10 10,,1 
ll ee 


TaBLE IV.—Relatire Rope Circumference Allowing for 
Smaller Ropes Due to Increased Number of Falls. 


Number of Falls. _ Relative Rope Circumference. 
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TaBLE V.—Drum and Pulley Diameters Resulting from 
a Combination of Tables III. and 1V., and Still As- 
suming that 100 Represents the Condition in Fig. 6. 

















| 
Ratio of Pulley Relative Cir- |Resultant Pulley 
: . y 
_ . jand — > iameter) cumference of and Drum 
Fig. No. a... Seoneting tol Rope as per |DiameterAssum- 
Table IIL. Table IV. ing Fig. 6= 100. 
5 | _— 4 | 140 4 
6 7 | 100 100 
8 94 - a4 
9 ll | 
10 10 70 7° 
ll 11 | 57 90 





will help to make Sana deficiency. The qualities of wire 
used vary considerably, and this, together with the heat 
treatment in manufacture and the care taken by the 
makers in testing and examination, are questions that 
makers of ropes are in a better position to discuss than 
users. 

The “lay” of the strands and the lubrication of the 
rope when in use have each a considerable effect upon 
durability, and some guidance on these points may be 
obtained from Fig. 3 (page 206), where ‘‘ Lang’s lay” is 
shown to have more than double the life of ropes of 
ordinary ‘‘lay,” and ropes that are oiled last more than 
twice as long as when this precaution is neglected, as 
already mentioned. The superiority shown by ‘* Lang’s 
lay” naturally gives rise to the question as to why it 
is not exclusively used, and the answer the author has 
obtained from rope-makers is that such ropes must be 
very carefully handled to avoid “‘kinks,” and also they 
are found to be more liable to “spin.” 





Lonpon Execrric Rar.way.—The gross revenue of the 
London Electric Railway Company for the six months 
ended June 30, this year, was ,011/., as compared 
with 392,817/. The working expenses were 156,161/., as 
compared with 174,9192. The net profit for the first half 
of this year was, accordingly, 232,850/., as compared with 
217,898/., aud after payment of a dividend on the ordi- 
nary stock at the rate of 1 per cent. per annum, a balance 
of 12,0147, remained to be carried to the credit of the 
current six months. The reduction in the working ex- 
penses was rather more apparent than real, as this year 
the Lot’s-road power-house has been leased jointly to the 
company and the Metropolitan District Railway Com- 
pany by the Unde und Electric Railway Companies 
of. London, Limited While the London Electric Rail- 
way Company was enabled by this arrangement to reduce 
prima facie the cost of electric train working in the six 
months ending June 30 to 54,829/., as compared wit 
72,749/., it had to pay a rent of 15,9361. for the power- 
house ; even then, however, the new arrangement was a 
favourable one for the London Electric Railway under- 
taking. The London Electric Railway Company expended 
14,737/. in the maintenance of way and works in the first 
half of this year, as compared with 14,265/. ; and 12,041/. 
for the repair and renewal of rolling-stock, as compared 
with 10,9682, Lift expenses were, however, reduced to 
13,697/., as compared with 15,961/., and traffic expenses to 
29,701/., as compared with 31,6897. The expenditure on 
capital account to the close of June, 1912, was 16,517,935/., 
of which 76,6271. was paid out in the first half of this year. 

ne expenditure authorised by the Lot’s Road Power- 
House Joint Committee stood, at the close of June, 1912, 
at 2,250,000/. The movement of passengers over the 
London Electric system in the first half of this year 
amounted to 51,691,661 ; this was, of course, a great total, 
but it was exceeded by the corresponding movement in 
the first half of 1911, when 52.548, 384 passengers were 
carried. The falling off in the passenger movement 
during the past six months was due to the great coal 
miners’ and Thames transport-workers’ strikes; in the 
first half of 1911 the traffic was also unusually heavy in 
consequence of the Coronation festivities of that year. 
The half-yearly movement of passengers over the London 

ectric Railway since the creation of the system in the 
second half of 1910 has been as follows :—December, 1910. 
46,66 ,279; June, 1911, 52,548,384; December, 1911, 
48,666,842; and June, 1912, 51,691,661. The aggregate 
distance run by trains in the first half of this year was 
2,688,949 miles, as compared with 2,728,961 miles in the 


first half of 1911. The length of line worked over this 
f-year has been rather more than 22 miles. 
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RECIPROCATING STRAIGHT-BLADE 
SAWING-MACHINES.* 


By Cuartes WIcksTEED, Member, of Kettering. 
Historical.—The saw is one of the very earliest tools 


that has been traced in Egyptian history. It was first 
found in the form of a notched bronze knife in the third 
dynasty, or about 5000 years B.c. (A), Fig. 1,+ below, 
and was followed by larger toothed saws in the fourth to 
| sixth dynasties, which were used by carpenters; but 
there are no dated specimens until the seventh century 
B.c., when the Assyrians used iron saws, as shown at (B). 
| The first knives on record were made out of flint, and 
were, in fact, saws with minute teeth (C). They must 
have been used fur cutting up animals, as the teeth would 
| break away even on soft wood. Rasps, which are but a 
form of saw, were first made of sheets of bronze punched 
and coiled round, as shown in (D), but the Assyrians in 
the seventh century used the straight rasp made of iron, 
|exactly like the modern type (E). Coming down to 
| modern times, the saw is possibly used more than any 
other tool. It has taken three distinct forms, both for 
the working of wood and metal. The straight saw, which 
is simply a development of the first toothed knife, the 
band saw, and the circular saw. 
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Hack-Sawing M: —The author proposes in this 
paper to discuss the merits of the straight-blade recip- 
rocating saw for metal work, and to point out that, 
although | pains have been taken to bring to perfec- 
tion the d and circular type, curiously enough the 
straight-blade reciprocating sawing-machine has been, 
comparatively “aa, neglected. e simple fact that, 
with a few exceptions, the cost of the hack sawing- 
machines has in former years been only from 5/. to 10/., 
against a much higher cost for the other types, fully 
attests the truth of this statement. Primitive blades 
sold at about 3d. each, and primitive machines sold for 
enough for this system. The 
author thinks that it was Millers Fall Company, Mass., 
who first brought out the hack-sawing machine, which is 
known as the ‘* Star” (Fig. 2, page 208). 

This is the crudest and — ible device for 
working a saw backwards and forwards by power instead 
of by hand. It is not curious that a start should be made in 
this way, but the curious part is that this machine, in all 
its essentials and with all its faults, prevails up to the 
present time. The connecting-rod was made of wood, 
the old hand-saw bow has been maintained intact, and 
the guides were of the most elementary character. 

The next hack sawing-machine that was introduced 
was, the author believes, the style known as the ‘‘Sim- 
plex” (Fig. 3). This is more dlaborate and heavier, the 
old hack-saw frame giving way to something stronger. It 
was brought out by Mr. Hoefer, and proved very suc- 
cessful. These two machines were the forerunners of all 
the present hack-sawing machines. , . 

Another very early gee ee of hack sawing-machine was 
the ‘‘ Eureka” (Fig. 4), which was made by Messrs. G. 
Thomson, Son and Co., of New Haven, n. This is 
a far more mechanical and carefully-designed structure ; 
it has a solid base, and a real attempt was made to guide 
the saw straight, the thrust is in direct line, and the 
upper guide being made to extend, so as to admit the 
large variation in the length of the blade being used. 
This was a magazine saw, a | blade like the band 
saw being coiled up and brought out for use as the 


* Paper read before the Institution of Mechanical 
Engineers at Belfast, July 31, 1912. ~ 
+ Encyclopedia Britannica, vol. ix. (eleventh edition), 





page 71, Figs. 17, 45, 46, and 48. 


known to have been used, and is, in fact, the earliest tool | 


| working part became worn out. The coil contained 


One of the latest machines brought out is the ‘‘ Milford ” 
| (Fig. 5), which is a carefully-designed tool, and is in 
great demand. It is fitted with a quick return aud a 
| clutch device for lifting the blade free of the work on the 
idle or return stroke. It has a geared drive of 4 to 1 and 
an automatic stop. In the author’s opinion, these four 
designs fairly illustrate the progress of the original type 
of back sawing-machine up to a recent date, although 
many others might be mentioned — for instance, the 
**Racine,” which is a compact and strong tool, and the 
‘**Marvel,” a strong, complicated machine with a posi- 
tive feed. 

Messrs. Herbert, of Manchester, were one of the first 
firms who seriously tcok this matter in hand, with the 
view of making altogether stronger machines to do the 
work quicker and to take lerger sections. They made 
saws of a capacity hitherto commercially unknown, the 
largest being capable of taking 18 in, by 30 in. They also 
introduced amongst other things an automatic feed for 
the work, but the most important feature of their 
machines was the eccentric motion given to the fulcrum 
of the saw-frame, shown in Fig. 6, where every twenty 
strokes or so the eccentric on which the fulcrum of the 
frame is pivoted moved round slightly, thus putting the 
saw at a different a ~ to its work and bringing it on a 
very obtuse corner. y this means it was always work- 
ing on a comparatively small surface, and it thus became 
much easier to saw heavy sections. The author believes 
that Messrs. Herbert were able to cut bars much quicker 
than formerly. For instance, a 4-in. bar could be cut in 20 
minutes, com with an hour taken by most previous 
machines. e only disadvantage in this method is, in 
the author’s opinion, that when first the eccentric is 
moved the effect on the saw is rather rough, but as quick 
work is often of greater importance than too great 
economy in saw-blades, the merits of the machine were 
rapidly appreciated. The author thinks that this firm 
was the first to use a stronger and better blade, and they 
were backed up by the Sterling Company, who used 
tungsten steel. 

Messrs. Herbert have recently constructed a tool in 
which the blade is set at an angle to the guides. This 
causes further pressure on the blade while cutting, and 
takes the oe of the weight to that extent. 

Messrs. poe and Co., of Milurow, also introduced 
an excellent machine for rapid work with the same object 
in view as Messrs. Herbert had, the difference being 
that in the case of Messrs. Holroyd’s machine the bar 
turned round a little every several strokes, thus repre- 
senting a small surface to the saw, as Messrs. Herberts 
did, with their eccentric motion. The advantage of 
Messrs. Holroyd’s system was that, since the bar was 
continually turning round, it was difficult for the saw to 
run, and the work would be approximately as true as that 
produced in a cutting-off lathe. 

Advantages.—1. The comparatively low cost of the 
machine and blade, and the fact that the blade can be 
made any temper to suit the work. 

2. In comparison with the circular saw it will cut an 
depth that the frame, which holds it, will admit of. 
Extra depth does not necessitate extra cost of blades, and 
it will cut any length within 6 in. of the length of the 

ade. A circular saw, taking the boss in consideration, 
will not make a cut much deeper than one-third of its 
diameter, and for every extra inch in depth the saw must 

inc 2in. and 3in. in diameter. It is a most 
expensive and cumbrous tool, necessarily fairly thick and 
exceedingly difficult, if not impossible, to get quite hard, 
and if made quite hard is, of course, liable to break up. 

3. In many cases the band-saw must be cut in order to 
be threaded through the work, and, like the circular 
saw, is almost impossible to get it quite hard ; moreover, 
it is dangerous to use if it is hard. 

4. Another advantage of the straight blade over the 
circular saw or a lathe cutting-off machine, is the narrow- 
ness of the cut, say -y in., instead of jin. This, so far 
as the circular saw is concerned, at any rate reduces the 
power taken in exact proportion to the width to be cut, 
and in both cases it usually saves material enough to pay 
for the whole operation. That is to say, if the material 
saved by the narrow cut as against the wide one is taken 
into account at the end of the day, sufficient material 
will have been saved to pay for the whole cost of cutting, 
including establishment expenses. 

5. The power taken is about one-fourth of that taken 
by a circular saw. One unit will cut 80 superficial square 
inches, which is equivalent to eleven bars of 3 in. diameter 
or three heavy section girders, 20 in. by 74 in. 

When once convinced that the straight-blade recipro- 
cating machine had great theoretical advantages over its 
competitors—the circular and the band saw—it did not 
take very long to discover the principles on which it must 
be made. 

1. The blade must be kept absolutely firm and per- 
fectly square with the work. 

2. It must be strong enough to stand all the weight 
that the teeth will take without breaking. 

3. The blade must be made of the Sighest possible 
quality of steel, with the best cutting edge that is 
practicable. 

4. The machine must be well designed, and work the 
blade without spring or vibration. 

5. Since the pressure on the blade must be consider- 
able, an absolutely reliable release on the return stroke 

ust be provided. In connection with this, the author 

as found from experiments that, unless the weight was 
heavy, it made little or no difference whether the blade 
was released on the return stroke or not, but with a very 
we Xi weight the blade would be quickly destroyed. 
Taking the points just mentioned seriatim, the blades 








have not been brought to the high quality now described 


























208 





ENGINEERING. 





[AuG. 9, 1912 





without a great deal of pain and trouble on the paré of | 


the makers, who have been kind enough to assist the 
author in this respect. The points which appear to be 
fairly established are :— 

1. For ordinary work the coarse-pitch tooth, not less 
than ten to the inch, is the best. ey cut better, they 
clear themselves better, and there is better opportunity 
to give side clearance, which is specially necessary in the 
deep blades necessary for heavy machines. 

2. To make the blade strong enough to take the weight 
that the teeth will stand, it is not necessary to do any 
special tempering for this purpose. If the temper is 
right for the teeth it is right for the back of the blade. 

3. Extra strength must be obtained, not by extra 
thickness, but by extra depth. Extra thickness does not 
help in any way. If the blade is 20 per cent. extra thick, 
it requires exactly 20 per cent. more weight put on to get 


Fig.2. STAR. 
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Fig.6. ECCENTRIC MOTION FOR . 
o” TILTING THE SAW. eee = 
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Fig.7. FRAME BEARING. 
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Fig.3. SIMPLEX. 


which it is important to get through as quickly as 
possible. 

Design of Machines.—After having said this much about 
the blades, it is hardly necessary to point out that a 
machine very different from those usually employed 
must be designed towork them. Most of the old designs 
were more useful as warnings than examples. In getting 
out a new design, the author’s ambition was to make. 
a reciprocating sawing-machine in the form of a first- | 
class machine-tool, on = and sound mechanical prin- 
ciples that would utilise all the duty that a high quality 
straight blade was capable of taking. One of the greatest 
faults of the machines so far in use is that, following the 
example of the first machine that was made, the guide 
frame if almost universally pivoted on the crank-shaft, 

merally by a narrow bearing, thus ensuring liberty to 
ot with, which daily increases with wear. In this 


Fig.4. EUREKA. 














machines this weight is adjusted by a quick pitch-screw 


Fig. 8. 

edie such a heavy weight to deal with, it was next 
necessary to prevent the breakage of the machine in case 
the blade should break, and so long as the usual small 
boy was to manipulate this machine it also became neces- 
rary to lift the weight by power. A perfectly reliable 
release was also uired on the return stroke of the 
blade. This latter is a difficult or im ible thing to 
provide for satisfactorily by purely mechanical means as 
the plane of the saw varies at every stroke, so thata rack- 
and-catch arrangement is unsuitable. The clutch prin- 
ciple used on some machines is also unsatisfactory, as it 
constantly requires a nice adjustment, which is quite 
beyond the capacity of the boy in attendance. Experi- 
ments have shown that it was essential that the saw 
should be lifted off its work and put down again 


Fig. 5. MILFORD. 
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Fig. 9. PUMP & RAMTOLIFT AND LOWER THE 
{ \SAW ACCURATELY AT THE EXTREMES 
_ OF STROKE. 



























Fig. 8. MOVABLE WEIGHT TO PREVENT VIBRATION. 
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through the work in the same time. Theoretically the 
thinner the blade the better, but in practice the deep 
blades must be made thicker for convenience of manu- 
facture, because ers find it too difficult to harden 
deep thin blades absolutely straight, and it is evident 
that the deeper the blade the more difficult it is to keep 
the clearance. The blades used by the author vary from 
se. to 2in. in depth, and from 19 to 16 wire-gauge 
thick. 

4. The greatest weight that a tooth will take without 
injury must be ascertained, and the blade must then be 
made strong enough to take it. This weight the author 
finds at present to be about 7b. per tooth, or 70 Ib. per 
in. A weight of 210 lb. is therefore put on a 6-in. 
machine, which enables it to use practically the full 
capacity of the blade up to a 4-in. round bar. ae 

As the machine gets larger, the proportion of weight is 
increased. Thus in a 15-in. machine 700 Ib. is put on, so 
that the machine will use the full capacity of the blade 
when sawing a 10-in. surface. The proportion is increased 
in this way bean it is presumed that the 6-in. machine, 
for instance, will principally be doing smaller work, and 





that the larger machines are intended for large work 





way was the first essential of a good machine missin; 
at the outset. With a loose guide the saw woul 
run, make bad work, and break the blades. To avoid 
this fundamental defect, the guide-frame is pivoted on 
perfectly independent bearings, substantial and wide 
apart. These bearings have no other work than to guide 
the frame, and there is practically no wear whatever, 
Fig. 7. It was found necessary to stiffen the machine in 
every direction. The bed was made much wider, a bearing 
being thus given for the bar on both sides of the saw, the 
se ot pom were pen wide apart, all the bearings brass- 

ushed and ample, and in the case of the ~ machines 
@ vice was provided on both sides of the blade. 

Weights were increased until a 6-in. machine weighed 
54 cwt. and a 15-in. machine 25 cwt. These weights 
were found necessary to make the machine eateethy tems 
and free from all vibration. Since the weight used on 
the blade was so heavy, it became necessary to adopt 
a convenient method of applying this from zero up 
This is done by sliding a weight ona bar which runs 
from the extreme of the frame to a point well behind the 
fulcrum of the swing bracket, in which position it balances 
the weight of the guide-bars and frame. In the heavy 

















Fig.10. THREE POSITIONS OF A SAW WITH 
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Fig.71. PUMP&TANK BELOW MACHINE. 
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Suds Pump 
accurately at the extremes of the stroke. If this 
be not done, either the output is seriously interfered 


with or the blade is injured. Ultimately, to deal 
with all these points, a four-function hydraulic ram 
(to be described later) was used on all the larger 
machines, This was first brought out in the form of the 
simple ram, as shown in Fig. 9. Here an eccentric 
set in time with the crank-pin on the crank-shaft 
works a little plunger in connection with the dash-pot. 
This plunger comes down and closes the little port A 
exactly at the end of the stroke, thus gently lifting the 
frame sufficiently off its work on the return stroke and 
letting it gently down again, and, as soon as the working 
stroke begins, leaving the full weight on the blade. 
There are no complications and no wear in this device, 
as both pistons are simply made a good fit and worked in 
oil. A foot-valve is provided to let the oil in when the 
frame is lifted by hand. It was found to perform per- 
fectly the function it was designed for. é 

Modifications very quickly followed to make it useful 
for other The port was made small enough to 
convert the t cylinder into a dash-pot, and thus 
make it impossible for the frame to fall, as it could only 
be lowered as fast as the oil could be pressed through the 
small hole, about x in. in diameter in the case of the 
smaller machines. after this, the ram was made to 
perform four functions by the introduction of a four-way 
cock. 


It is difficult to follow the exact action of this ram, but 
it will perhaps be sufficient to point out that this pump 
is provided with a four-way cock with ports so arran 
that when the handle is in the horizontal or working 
position it relieves the blades on the return stroke. When 
upright it lifts the whole frame right off the work to any 
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required height, the relief-port being provided to prevent | nected therewith. The fact that the swarth made by the | Wing pumps were adopted as being the most satisfactory, 
it lifting too far. When in the third oy gag it holds | saws is exceedingly fine, and that it is very much more | b ¢ the best the author could obtain were of sucha con- 
the frame in the position it happens to be in. When in | difficult to make a pump to wear well with the suds than struction that they would not wear well or long with 
the fourth it lets the frame gently down, whether the it is with oil, necessitates very careful provision to keep | suds. The simple pump ultimately adopted is shown in 
machine is standing or not. This last position is useful, the swarth away frum the pump and to make the pump | Fig. 12. In this pump a by-wash is provided, not witha 
as in its simple form this ram can only let the frame | as durable and as easily to repair as possible. Fig 11 | separate valve, but simply by making the wings of the 
down when the port is uncovered, which it seldom is shows the arrangement of tank and connections. It will| pump taper against the pressure so that, when a full 
when the machine is standing. | : be seen that the suds are first collected by a recess in the | discharge is not required, the pressure of the suds will 

The stroke in the author’s machine is from 5 in. to 8 in. bed, and are drained at the front end which is farthest press these little wings back. The cover, instead of being 
The longer stroke adopted in the larger machines was away from the swarth, which is carried back by the blade screwed in, as is often the case, is simply fastened on 
not found necessary to get rid of the swarth, but simply | which works on the return stroke. The suds are then with screws, so that the barrel can be re-bored. But 
because it was found advisable to reduce the strokes per conveyed through an open trough to a tank placed at the perhaps the most important feature of this design is that 





Fig.12. suDS PUMP. 
OLD PATTERN NEW PATTERN, OLD PATTERN 
WITH SCREW & PLATE.  EASELY RE-BORED. WINGS. 
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Fics. 13 anp 14. Sineite Sawixa-MacuinE snp Simitak MAcHINE 
ror Curtinc Tramway Ralts. 






Fie. 19. SHariIne 
Macutse Saw. 


Fic. 15. 7-In. Muttepte Saw ror Curtine BLaNKs FROM 
3? In. Tutck up To THE Capacity oF THE MACHINE. 






_ MULTIPLE SAW. Fig. 18. RACK ARRANGEMENT 
Fig.16. FOR CUTTING BLANKS FOR CUTTING BLANKS FROM 
FROM %° THICK UP TO THE Me TO Ye" THICK. 
CAPACITY OF THE MACHINE. 
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minute, as the lengths of the frames increased, the back end of the machine. This 
momentum given by the small relief-lift becoming too tank is divided by two weirs 
much. : : | (if they may be so called) into 

he question of the relative length of the blade to the | three compartments. The first 
stroke and diameter of the bar is interesting. A long | weir comes to the top of the 
ae should be avoided, as it entails a correspondingly | tank, leaving a space of about 
ong saw-blade as well as a more cumbrous machine. if |l-in. at the bottom for the 
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~ re daar lift hy Re stare b srg the stroke must be as | suds to pass through into the eae " 

“28 8s the section cut, in order to get rid of the swarth. | next chamber. This is done to , iceniie : ‘ a: 

vie. 10 shows a 12-in. section being cut with a machine | prevent very light swarth on Fic. 17. MULTIPLE Saw Rack ARRANGEMENT FOR Currine 
‘ving only a 6-in. stroke. The middle part of the blade|the top of the suds being Buangs FROM ,) In. To } In. Turck. 


- - = eae agree wy A of getting rid ee washed owe. Lind suds then 
“ oe erefore take the greatest part of it over the top of the second weir into the pump-chamber. | both wi o right through the head of the spindle, and 
_ ee a. forwards. With a sufficient lift on the ™ this way it is seen that the swarth has pe distinct thus get sn ample Lewin. In these wings there are 
_ ae — amoven the swarth is dropped and raked opportunities of being separated from the suds, and that two little slots of such a Senath that one spring put in 
nde =i tl as cutting stroke, and it is thus only | it is almost impossible for any grit finally to enter the the middle will press up the wings on de 5 side. The 
bola ee e wa teeth deep and large enough to| pump. : ; _ | advantage of this is obvious as compared with the old 

The a Aa two strokes. — Pumps.—The first thing that appeared important in | method, where the wings met in the middle, thus leaving 
greet etneaalan ton te or saw-blades is soap-suds, and | connection with the pump was that it must be placed | but # very little bearing. The gradual wearing of this 
g 10n has been paid to the pump and tank con- | under the level of the water to avoid constant priming. | bearing caused friction and the destruction of the pump. 
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The spindle of the author’s pump is case-hardened. 
The new pattern of pump has been found to be very 
efficient. 

Results.—The result of all these improvements is that 
sawing can be done practically true, say to a hundredth 
part of an inch in a 6-in. bar, and mild steel can be cut at 
a speed, roughly nine, varying from 1 in. to 2 in. 
square a minute. The breakage of the blade is ex- 
ceedingly rare, and those of the best quality will often 
last several days. 

The machines are made in several forms. The single saw- 
ing machine, shown in Fig. 13, page 209, is constructed for 
sawing pieces of large dimensions quickly and correctly. 
Fig. 14, page 209, shows another variety—a machine 
for cutting tramway rails in position. his machine 
rests upon two angle-irons, which, in their turn, rest upon 
the two rails. It is only necessary to disturb the pave- 
ment for the frame. The main features of the machine 
are standard. 
rails, no matter how hard, in 


It makes a ~~ clean cut through the 
a 


ut twenty minutes, and 





Fig. 20. SHAPING MACHINE SAW 


and put forward on the bed if necessary. The saw is 
brought on one side of the guides so that it will cut 
runners quite flush to the casting where the saw-holder 
does not foul. In the few cases where it would foul, it 
would cut flush within 4, in. The hard blades that can 
be worked with this machine make this method compare 
favourably in many ways with the circular band sawing- 
machines. 

Another variety which is in course of construction is a 
machine for sawing out webs ef crank-shafts. Here, as 
in the shaping-machine, there are two blades, but the 
table is stationary, the crank-shaft being bolted down on 
blocks to the correct position under the blades. A hori- 
zontal blade is also provided for cutting out the bottom 
of the crank-shaft. This third horizontal blade works 
independently of the two vertical ones ; the frame of this 
is construc to hold a square file as well as the saw- 
blade. The operation is as follows : The crank-shaft must 
first have one hole drilled in it, say 1} in. or 14 in. in 
diameter. It is then bolted down on the blocks in posi- 
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Fie. 21. Saw ror Street Castings. 


one blade will make from about twelve to twenty cuts | 
before it is worn out. The multiple saw, Figs. 15 and 16, | are set to work. The file is threaded through the hole 
blanks for dies and | and attached to the horizontal frame and the hole filed out 


is ne designed to cut o 
similar duplicate work. 

and 18, these blanks can 
the more usual arrangement of adjustable frames, shown 
in Figs. 
capacity of the machine. 


hat is called the shaping-machine, Figs. 19 and 20, | 
I , his machine is provided with a | 
table like a shaping-machine; on which the work is| operation of a few minutes, the file is withdrawn and 
By this means the work can be brought to the | the blade threaded through instead. The horizontal 
les are | 


is another variety. 


placed. 
required position under the blades. Two 
provided which can conveniently be adjusted in align- 
ment from 4 in. apart to the full capacity of the 
machine, usually about 5 in. It is more particularly 
useful for cutting out joints of all sorts, splitting brasses, 
and so on. 

Another variation of 
above. is is speci 
steel castings, which are 


ttern is the runner saw, Fig. 21, 
designed to cut runners off 
ted on the front or the side of 


the table. The whole head is made to traverse a foot 
sidewards so as to reach the runners; it can also be lifted 


By a rack arrangement, Figs. 17 | approximately square at the bottom. 
cvt as thin as 7; in.; with | 


15 and 16, they can be cut from # in. thick to the | 





tion underneath the two vertical blades, and these blades 


To accomplish 
this, the lower frame is attached to a table which can 
be raised and lowered by hand. There is also a hand- 
traverse in the horizontal direction. The table is pro- 
vided with a counterweight so that the filing out of the 
hole can easily be manipulated by the two hand-traverses 
mentioned. After the hole is filed sufficiently square, an 


blade is then put automatically to work. It is provided 
with a four-function automatic ram, like the other, and 
works independently and precisely on the same system. 

ere is usually so much less to saw horizontally than 
there is to saw vertically that the horizontal work will 
probably be finished some time before the vertical. When 
this is the case, the horizontal blade is removed and the 
frame drawn out of the way of the vertical saw before 


be sawn in 60 minutes to an accuracy of 4, using about 
2 horse-power. The outside of the webs can also be sawn 
at another operation, thus saving much valuable time 
afterwards on an expensive lathe. 

In conclusion, the author would like to state that he 
has simply been trying to trace the development of a 
most useful tool so far as it has gone. He is not of 
opinion that anything like finality has yet been ap- 
proached, but he believes that in rapidity of work, in the 
endurance of the blades, and in the size of the machines, 
the reciprocating straight-blade sawing-machine is still 
in its infancy. 








COMMERCIAL UTILISATION OF PEAT 
FOR POWER PURPOSES.* 
By H. V. Pree, of Belfast. 


THE question of the utilisation of peat fuel for power 
purposes has received a large amount of attention from 
engineers for many years past. Efforts in this direction 
have mostly taken the shape of some form of preparation 
of peat fuel in order primarily to get rid of the super- 
abundant moisture in the fuel. ery la sums of 
money have been spent on peat-preparing machinery with 
generally very inadequate results ; hence it has always 
Sppened to the author that, in order to bring the utilisa- 
tion of peat to a commercial level, the first consideration 
would be the utilisation of the peat as far as ible in 
the condition in which it leaves the boglands without any 
preliminary and expensive machine treatment. 

The author had the opportunity about seven years ago 
of experimenting with air-dried hand-cut peat fired into a 
special form of gas-producer. With all gas-producers 
using bituminous fuel the main trouble is to get rid of the 
tarry by-product. In this instance the gas-producer was 
arranged to work intermittently, there being periods of 
‘*blowing” during which the fuel in the producer was 
urged to incandescence, and periods of gas-making during 
which the tarry by-products were passed through the 
incandescent fuel, where they were split up into gas. The 
chief difficulty experienced with this — was the hig 
thermal value of the gas generated, about 330 B.Th.U. 
Owing to the high and varying percentage of hydrogen 
in the gas, it proved unsuitable for use in the works gas- 
engine ; and although the So ae was running more or less 
continuously for ten days driving the whole works, very 
considerable trouble was experienced, not only in the 
engine, but also in the plant, — to the varying 
moisture content of the peat, the producer plant being 
decidedly sensitive in regard to this latter point. 

From the experience then gained it appeared evident 
that it would wiser to extract the tar from the gas, 
rather than to try to utilise the same by converting it 
into gas, and further that the producer must be compara- 
tively non-sensitive to the amount of moisture in the peat 
fuel. Some two years ago the author discussed the 

uestion of the utilisation of air-dried peat fuel with Mr. 
Teaiien Robb, of Portadown, who, having large sup- 
plies of such fuel convenient to his factory at Portadown, 
was strongly of opinion that it should be possible to 
utilise such fuel in order to erate the power required 
in the factory. As the result of various tests run with 
an experimental plant at the works of Messrs. Crossley 
Brothers, Openshaw, a special plant was eventually 
manufactured by them under their designs and _ patents 
and to the author’s specification. This plant, which has 
been running since last September, has been so often 
dealt with in the daily and technical press that there is 
no need for the author to dwell upon the details of the 
plant, but he proposes to make a few remarks in regard 
to the difficulties experienced. 

Air-dried peat is not a very convenient fuel to fire into 
the producer, and as it was uncertain whether it would 
be possible to burn the fuel direct in the form in which it 
came from the boglands, provision was originally made in 
the plant to deal with peat fuel prepared by being reduced 
in size to blocks of about 5 in. cube; but it was found 
possible to dispense with the preliminary treatment, and 
the construction of the plant was thereby considerably 
simplified. 

As s the general running of the plant, last 
October it was subjected to a test run of six hours’ dura- 
tion with a load of 250 brake horse-power, the peat con- 
sumption per brake-horse-power hour averaging 2.55 lb., 
the peat fuel containing 18.98 per cent. of water ; this 
was with both producers running, although the load was 
considerably below the total capacity of the plant. When 
necessary it has been found that the above load can be 
safely carried with either producer working singly, and 
the plant has run under these conditions for several 


days. 
. te will be noted that the percentage of moisture in the 
fuel during the above test was unusually low. This was 
owing to the unusually dry summer of 1911. During 
November, and especially December, last the fuel fed to 
the plant was extremely wet, as the rainfall in those 
months was very heavy and the fuel supply was and is 
entirely exposed to the weather. The plant, however, 
worked just as well with sodden peat as it did with the 
drier peat, the only difference being the amount of fuel 
consumed. The amount of water in this ‘‘sodden peat 
varied considerably from day to day, and the exact per- 
centage was not arrived at ; as near as could be estimated 
it was at least 70 per cent. ; 
The separation of the tar from the gas was the chief 
difficulty to be overcome ; it was found far better to rely 
on an ample water-spray through which the gas passed 
rather than any form of a coke-scrubber, as the coke 
rapidly became clogged with tar. The main portion of the 








they ~~ near enough to foul. It will be thus seen 
that in the manipulation of the horizontal blade there is 
no time lost. A 9-in. by 9-in. crank-shaft web may thus 








* Paper read before the Institution of Mechanical 
Engineers, at Belfast, July 31, 1912. 
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tar was thrown out into a tar-sump by a centrifugal tar- 
extractor; but unless the gases were subjected to a 
thorough washing and cooling by the water-spray above 
referred to, it was found that a certain proportion of tar 
got t the extractor, collected in the gas-mains, and 
finally found its way into the gas-engines. It was a 
matter of experiment as to the precise amount of water 
sprayed into the cooler which was necessary in order to 
ensure that the tar vapour should be sufficiently con- 
densed before reaching the centrifugal extractor, so as to 
enable the extractor to effect the needful separation. As 
now arranged, the proportion of tar in the gas after pass- 
ing the extractor is small, and the engine-valves do not 
want cleaning out more than once a week. 

When first started, the plant generally, and especially 
the producers, required a thorough cleaning once a week ; 
at the present date the plant can be run, if necessary, 
for three weeks without cleaning, though the weekly 
cleaning a See place as a matter of policy. 
This result has m obtained owing to the increased 
amount of washing-water used, which now amounts to 
about 7 gallons per brake horse-power per hour. The 
proportion of tar recovered is about 5 per cent. of the 
weight of fuel consumed, and during the initial stages of 
the running of the plant a certain amount of this tar was 
sold to tar-felt manufacturers at a price of 35s. per ton, 
but sales in this direction ceased owing to an, at present, 
ineradicable pyroligneous odour which persistently clin 
not only to the tar itself, but to all the various oils 
tilled therefrom. , 

Experiments have also been made with the tar in oil- 
burning boilers, but owing to the very high percentage 
of water in the tar—up to 50 per cent.—and the large 
quantity of solid matter also present, a very large amount 
of preliminary treatment is necessary. For a consider 
able period the tar at Portadown was used mixed with 
coal and burnt under a Stirling boiler ; the precise heat- 
ing value of the tar so consumed has not, however, been 
ascertained. At the present time the whole factory at 
Portadown is run entirely on peat-fuel, the consumption 
being about 44 tons per week, of which the producer 
plant takes about 22 tons. The nature of the tt varies 
considerably ; with good black en peat the weekly 
consumption for all purposes po as low as 35 tons, and 
with light top peat from the surface of the boglands the 
consumption rises to 54 tons. It is also interesting to 
note that the quality of the peat is reflected in the carry- 
ing capacity of the barges which bring a load of 35 tons 
with heavy peat and 24 tons light peat. The peat is 
unloaded from the barges and conveyed to the producer 
platform and boiler-house by a transporter. Clinker 
troubles are not often experienced, and only when burn- 
ing the inferior grade of peat, the presence of sand in the 
fuel causing the trouble. 

The author is indebted to Mr. W. A. Mullen, manager 
at the factory of Messrs. Hamilton Robb, Limited, for 
the following figures in regard to the cost of fuel, these 
figures being given on June 12 last :— 


Cost of Running Factory on Coal per Week :— 








£8. d. 
84 tons of anthracite at 35s. 1417 6 
19 tons of steam coal at 17s. 16 3 0 
3L 0 6 

Cost of Running Factory on Peat per Week :— 
Say up to 50 tons of peat at 6s. 1 0 0 
Weekly saving ... 16 0 6 


Allowing for 15s. for extra labour, the net weekly 
saving figures out at 15/. 5s. 6d. 

The author would here refer to the letter in ENGI- 
NEERING of January 26 last, in which the general manager 
of the Power Gas Uorporation, Limited, gives some very 
interesting particulars in regard to peat plants, more 
especially an ammonia-recovery plant working in the 
south of England. It would be of great interest if some 
figures as to the working costs of this plant could be laid 
before this meeting. It will be noted that plant is 
worked with ammonia recovery, which would mean a 
very much larger plant than that at Portadown. The 
amount of the nitrogen in the South of England t is 
apparently high, and would appear to be considerably 
more than in the t used at Portadown, analysis of 


which is appended hereto, together with analysis of the | each d 


refuse tar and gas from the producer. _ 
ANALYSIS OF TAR MADE BY Messrs. ToTToN AND 
HAWTHORNE. 
Sample of Tar No. 


The sample was grey when received, but very quick] 
turned black. On distillation it yielded :— om : 


9 


~ 





—< red in colour. Specific gravity of crude liquid, 
"8. Middle oils (230 deg. to 270 deg. Cent.) became dark 
red. ppeie gray of crude liquid, 0.944. 

4. Hea (above 270 deg. Oent.), on standing, 
crystals of paraffin wax separated out to the extent of 
5.42 io = Kf the pen (= Pe — of the 

> e specific gravit: © liqui rtion 
of this fraction was 0.906. Pat . = 
ANALYSIS OF SAMPLE OF PEaT. 
(Received on September 14 from Mr. Hamilton Robb, 
Portadown. ) 
Proximate Analysis. 








Per Cent. 

Water... on 18.98 
Volatile matter 55.17 
Fixed carbon 24.75 
Ash “ee 1.10 

100.00 

Ultimate Analysis. 
Per Cent. 
Carbon ... 44.60 
mag oa 
itrogen 0. 

Ash A i 1.10 
Moisture... os a 18.98 
Oxygen (by difference) 28.93 

100.00 


ANALYSIS OF AVERAGE SAMPLE OF GAS DURING A 
Ten Hovrs’ TRIAL. 


Moisture in Fuel, 26 per Cent. 
Per Cent. 
CO, 10.6 
Co 21.0 
Be... 13.0 
nae Ma 3.7 
Total combustible __... sia a 37.7 
Calorific value (calculated from 
analysis) << me ao ... 144.0 B.Th. U. 





H.M. Torprepo-Boat Dastroyer ‘‘SHark.”—Messrs. 
Swan, Hunter, and igham Richardson, Limited, 
Wallsend-on-Tyne, have launched the Shark, the first 
of five similar vessels they have in hand for the Navy. 
She is of the Acasta class, and is the first of the class to 
be launched. The construction of the vessel is in an 
advanced stage, the four Yarrow-type boilers, with oil- 
poe | apparatus, being already placed on board. The 
prope ing machinery to drive the ship at 32 knots is 
ing constsucted by the Wallsend Slipway and Engi- 
neering Company, and consists of twin sets of Parsons 
impulse reaction turbines operating two propellers, each 
on a separate shaft. 





SELECTIVE WIRELESS TRANSMISSION AT THE COLISEUM. 
—At the Coliseum in St. Martin’s-lane, W.C., there is 
being shown a system of selective wireless transmission 
invented by Mr. Raymond Phillips. On the stage 
are three pianos, of which each note is operated, as 
required, by means of an armature on its underside, 
situated over an electro-magnet. The circuits through 
the magnets and a battery ure completed, as the music 
requires, by a perforated paper roll, acting like the roll 
of a pianola. One roll suffices for all three pianos, and 
forms part of a selector controlled by wireless telegraphy. 
The operator, standing beside a wireless transmitter at 
a distance. controls all three pianos by radiotelegraphic 
impulses. He can start and stop any or all of the 
—_- increase or decrease the aaa of playing, make it 
oud or soft, and finally wind up the roll when the 
musical piece is completed. The mechanism is too com- 
plicated for complete description without drawi but 
its principle of action can be made quite clear. - the 
transmitter and in the receiver there is a rotating drum, 
and these two drums are driven each by an electric motor. 
They naturally run nearly synchronously, exact synchro- 
nism being attained ——- making contact toa glow-lamp 
at each revolution. These lamps therefore wink about 
once a second, and the ee the transmitter can easily 
keep his drum in synchronism with the drum of the re- 
ceiver by varying the resistance in the motor circuit. Upon 

h drum are a number of projecting pegs arranged in a 
helical line, each peg making contact once-in each revolu- 
tion with a spring or brush, only one peg being in contact 
atatime. There is a peg on each of the two barrels for 
each operation required—that is, for starting the music- 
roll, starting each piano, altering the tempo, the accent, 
&c. On the transmitter there are also keys corresponding 
to these pegs. The agutine presses a key corresponding, 





Per Cent. say, to starting one of the pianos. When the correspond- 
(1) Water a sites aid oii 37.2 ing peg on the rotating drum makes contact, a circuit is 
(2) Light oils ( distilling below completed to two relays, one which closes the circuit to 
230 deg. Cent.)... hed 5.8 the coil, and the-radiotelegraphic This is 
(3) Middle oils (distilling at 230 to picked up by the receiver, passed through the coherer (or 
270 deg. Cent.) .... at i 8.3 its equivalent), and a circuit is completed through the 

(4) Heavy oils (distilling above corresponding peg of the receiverto four relays. One 
. 270 deg.) ... 355 Ma Bs 23.2 all the circuits on the drum tem: ily, while two others 
(5) Coke ... 17.8 close the circuits to the piano it is required to operate. 
(6) Loss ... 7.7 The other relay is provided with a cataract, so that it 
keeps closed for an appreciable time. and while ao closed 
100.0 it operates suppl tary selector switches, which remain 
Much frothi is oF 8 until another radio-impulse is sent to that par- 
off “To — at gs —_ the water ae panies jy na wt Aas the drum rotates about once a second, 
" ward , perature went hig than impulses can low each other, at an average, at half- 
* mercury thermometer will record (360 deg. Cent.). The | second intervals if needed, and thus the three pianos can 


different fractions obtained were as follows :— 


1. Water, faintly aci i 
PAD, ‘aintly acid to litmus. Phenol could not be 


be controlled like an bya er. The deti 


COLONIAL AND FOREIGN ENGINEERING 
PROJE 


We give below a few data concerning several Colonia 
and foreign engineering projects. Further information 
concerning these projects can be obtained from the Com- 
mercial Intelligence Branch, Board of Trade, 73, Basing- 
hall-street, E.C. 

South Africa: With reference to the pro 
and water-supply schemes in the Cape Province, H.M. 
Trade Commissioner for South Africa has forwarded 
copies of draft Ordinances which have been read for the 
first time in the Provincial Council of the Cape of Good 
Hope, and which propose (1) to authorise the Town 
agen of me Elizabeth to — a loan of ye for 
the purpose of carrying out the sewerage and drainage 
scheme already approved by the ratepayers; (2) to 
authorise the Municipal Council of East London to raise 
a loan of 210,000/. for the purpose of providing a sewerage 
and drainage — for the town. 

Australia: With reference to the utilisation of the 
Murray River for navigation and irrigation purposes, the 
Bulletin of June 14 of the South Australian Intelligence 
Bureau at Adelaide states that the engineering expert 
who has been studying the scheme on behalf of the 
Government suggests in his preliminary report that six 
locks and movable weirs, each with a lift of approxi- 
mately 10 ft., should be constructed, inning in the 
lower reaches of the river and working up-stream. The 
completion of the two weirs farthest down stream will 
provide continuous navigable depths over a very con- 
siderable length of the river. He further suggests that 
the ment between the Governments of South 
Australia, Victoria, and New South Wales relative to 
the utilisation of Lake Victoria as a storage basin should 
be amended so as to allow the South Australian Govern- 
ment to construct such weirs and locks above the boundary 
as may be necessary to provide a minimum navigable 
depth of —_ as far as Wentworth. 

Tealy : The issues of the Gazzetta Ufficiale, Rome, 
notify that tenders will be opened on August 24 at the 
offices of the Italian State Railways in Rome for the con- 
struction of two sections of the main line from Ronco to 
Arquata, including the erection of railway stations, the 
laying of telegraph lines, &c. Although the above con- 
tract will probably be awarded to an Italian firm, never- 
theless the carrying out of the work may involve the 
purchase of some material out of Italy. 

Morocco: The British Acting Consul - General at 
Tangier reports that tenders are invited by the Special 
Committee of Public Works for the construction of the 
Rue des Souks and the Rue de la Douane at Rabat, 
having lengths of 281 metres and 53.5 metres respectively. 
The estimated value of the contract is placed at 25,452 
francs (1017/.) A deposit of 300 francs 22.) is required 
with each tender. Tenders will be received by M. le 
Président du Comité Spécial des Travaux Publics, Dar En 
Niaba, Tangier, up to 10 a.m. on September 10. The 
Acting Consul-General further reports that tenders are 
invi by the Moroccan Adjudications Commission for 
the construction of the second section of the road from 
Casablanca to Mediouna, a distance of 11,500 metres. 
Tenders will be received by M. le Président de la 
Commission Générale des Adjudications et des 
Dar En Niaba, Tangier, up to 11 a.m. on Sept- 


drainage 


ia 
ember 10. Note.—The contractor must in each case 
elect domicile in the neighbourhood of the works. 
With reference to the call for tenders by the Special 
Committee of Public Works for the construction of a 
road at Mazagan, between the Custom House and the 
te of the city, the British Acting Consul-General at 
Ta ier reports that the contract for the execution 
of this work has m a ed to Signor Giovanni 
Messa, an Italian subject residing at Ma: , at a 
reduction of 3 per cent. of the upset price. ith refer- 
ence to the calls for tenders by the Special Committee of 
Public Works for the construction of sections of roads 
from Casablanca to Morocco City and to the Boulhau 
Camp, the British Acting Consul-General at Tangier 
reports that no tenders have been accepted in this con- 
nection, as those submitted did not comply with the condi- 
tions stipulated in the respective cahiers des charges. 

Argentina : With reference to the irrigation schemes in 
Argentina, H.M. tion at Buenos Aires reports that 
the irrigation works in course of construction are being 
pushed ahead. The works now being carried out are 
those connected with the River Negro, the dam on the 
River Tercero in Cordoba, the great dam on the River 
Neuquen, the new intake dam in San Juan, the works 
connected with the River Lujan in San Luis, those at 
Perico del Carmen in Jujuy, and those connected with 
the River de Valle in Catamarca. Irrigation works are 
shortly to be un at San Carlos, ta, Maderas in 
Jujuy, and i in Tucuman. The surveys of the 
Rivers Salado in Santiago del Estero, Andalgada and 
Tinogasta in Catam Chilecito and Sauces in La 
Rioja, and Mojotoro in ta, are being made, and the 
— for the irrigation of Patagones, in the province of 

uenos ’ ‘res, are being examined. 

Pe: 4% Peruano (Lima) contains a notice, issued 
by the Directorate of Public Works, authorising the 
Peruvian Corporation, Limited, to draw up definite —- 
for the construction of a railway from Trujillo to po 
and Queruvilca, and allowing 24 months for that purpose. 





University Co.itrcr, Lonpon.—In the Faculty of 
Engineering, at University College, Mr. E. Kilburn 
Scott has been reappointed lecturer in electrical design for 


tails | the Session 1912-13, and Mr. A. H. Barker has been re- 





of the apparatus show great ingenuity in construction, 
the difficul , of course, being to caaie each element 





2. Light oils (below 230 deg. Cent.) became rapidly 


perfectly independent of every other element. 





appointed lecturer in heating and ——e engineering. 
. B. J. Lloyd-Evans has been appointed demonstrator 
| in the department of mechanical engineering. 
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ANCIENT IRON. 


Ar the Iron and Steel Institute meeting of May 9, 
Sir Robert A. Hadfield, F.R.S., read an interesting 

per on ‘Sinhalese Iron and Steel of Ancient 

rigin,” which we reproduced in our last volume, on 
page 745. The author showed at the meeting speci- 
mens from the buried cities of Ceylon, which he ob- 
tained from the Colombo Museum, through the 
kindness of the Governor-General of Ceylon, Sir 
Henry McCallum. These specimens included a steel 
chisel of the fifth century a.p. ; a nail, probably of 
the same date ; and a bill-hook. 

It will be remembered that an analysis of the chisel 
gave the following figures for ite composition :— 


Carbon... So ee “ w .. Traces 
Silicon ... we ae ‘ fis ils 0.12 
Sulphur os ve ws ; es 0.003 
Phosphorus _... m on s a 0.28 
Manganese ... ™ 3 ‘la _ Nil 
oe eee = — 


The difference being slag and oxide. The specific 
gravity was found to be 7.60. 

The Frémont shear test showed 16 tons per sq. in. 
elastic limit, 26 tons per sq. in. breaking load. A 
shock test showed 17 a with 85 deg. bend before 
breaking. A Brinell ball test showed hardness numbers 


144 and 144 on opposite sides. The scleroscopic hard- 











We illustrate in the view annexed five remarkable 
specimens of Egyptian iron which Dr. Flinders Petrie, 
FR. S., one of our most eminent Egyptologists, enabled 
Sir Robert Hadfield to exhibit at the recent conver- 
sazione of the Royal Society, ang oe with his own 
Indian and Ceylon specimens. e hatchet on the left 
of the view has a bright skin over the greater portion 
of its two sides, and is now, apparently, in exactly the 
same state as when it left the forge. There is no trace 
of rust or other evidence of any faults in the material, 
although this hatchet is at least 2500 years old. The 
double axe at the top of the view dates about 400 B.c. ; 
the two hatchets, about 700 B.c.; the small knife about 
700 8.c ; and the large knife at the bottom of the view, 

rovided with a cast bronze handle, about 800 B.c. 

he double axe is 10} in. long, and has a hole 1 in. 
in diameter; the larger hatchet is 4 in. wide at the 
cutting edge, the blade is 4 in. thick at about 1 in. from 
the cutting edge, and { in. thick under the handles ; the 
corresponding dimensions of the smaller hatchet are 
3 in , § in., and 4 in.; the smaller knife is 94 in. long, 
the handle is 4 in. wide, the blade 4in. wide, taper- 
ing down at the end to 4 in.; the larger knife is 14} in. 
long, the handle } in. wide, with a thicker portion 
Zin. wide, the blade being § in. in width, tapering 
down to } in. at the tip. 

The analysis and examination of the physical pro- 
perties of these ancient Egyptian tools to compare 
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ness was found to be 35. A transverse section showed 
the specimen to be somewhat carbonised, with car- 
bonised areas on twosides. The presence of martensite 
and hardenite suggested the important information 
that the chisel was quenched. 

The analysis in the paper probably represented the 
only modern complete determination of the composi- 
tion of an authentic specimen of ancient iron. The 
percentage of phosphorus, though high, did not greatly 
differ from modern bar iron. Sulphur was extremel 
low, showing the employment of a very pure fuel. 
There was very little silicon, while manganese was 
entirely absent, which was somewhat remarkable, 
since nearly all iron contained some manganese. 

From microscopical examination and other tests the 
specimen represented wrought iron rather than steel. 

e material somewhat resembled puddled iron, and 
seemed to have been made from rather impure ore. 
Slag was present in considerable quantity in a lumpy, 
irregular form, indicating that the material was not 
submitted to the amount of forging undergone by 
modern wrought iron. 

Since the paper in question was read, Sir Robert A. 
Hadfield quite recently had been able to obtain speci- 
mens from the actual Delhi pillar. These had Seen 
analysed also, the analysis giving the following figures 
for its composition :— 


Per Cent. 

Carbon ... aed ide os ... 0.08 
Silicon ... “ Fee bs .. 0.046 
Sulphur ... nee = PA. .. 0.006 
Phosphorus __.. Tae » ... 0.114 
Manganese. ; me bs +) 
Iron ~ e. se * a .«- 99.72 

Tots me ... 99.966 


The specific gravity was found to be 7.81. The 
iron percentage was determined, and not taken by 
difference. 

It is interesting to note that this is probably the 
first time that a complete analysis has n given of 
the material forming the Delhi pillar, and Sir Robert 
Hadfield is to be Genguatedanel for having put this 
before the scientific world. 

The analysis pointed to an excellent type of wrought 
iron ; there was no manganese present, and this was 
a somewhat special point, since wrought iron usually 
contained some manganese. 

Sir Robert A. field was asked to show these 
specimens from the Delhi pillar, together with micro- 

5 at the 250th annive conversazione of 
the Roy 


Society, held in Burlington House on July 17. 





with those made by Sir Robert A. Hadfield of the 
Sinhalese tools cull the Delhi pillar would be most 
interesting. 





BraziILiaAN Inpustrigs. — The industry of Brazil, 
according to a recent census, comprises 3258 concerns. 
which employ 151,841 hands. The capital engaged in 
these undertakings amounts to 665,000,000 milreis. In 
Rio de Janeiro there are 670 factories, with a capital of 
about 170,000,000 milreis, and an annual production 
of a value of 233,000,000 milreis. Next comes Sad 
Paulo with 326 factories, with a capital of 128,000,000 
milreis, and an annual production of a value of 118,000,000 
milreis. Rio Grande do Sol is the third largest indus- 
trial centre. The textile industries are the most 


important. 





Tue Brirish Firk-PREVENTION CoMMITTEE’S SUMMER 
Meertine.—The proceedings of the British Fire-Preven- 
tion Committee on the second day of the summer meeting 
were attended by about the same number of visitors as 
on the first day, and the fire tests were with three sets of 
electro-glazing casements of the ‘‘ Luxfer ” type, followed 
by a test of a double-door constructed of reinforced con- 
crete sent from Belgium. The results of the testi 
operations on July 24 and 25 may be briefly cumemeal 
as follow :—A 22 ft. by 15 ft. reinforced-concrete floor, 
with ‘‘ triangular mesh ” reinforcement, submitted by the 
United States Steel Products Company, of London, 
obtained classification as affording “‘ Full Protection” 
(Class B) on a four-hours’ fire test at temperatures 

ing up to and above 1800 deg. Fahr., followed by the 
suetinnion of water from a steam fire-engine (through 
two branches) for 5 minutes, the floor at the time 
being under a load of 24 cwts. per sq. ft. The double 
reinforced concrete doors submitted for test by the 
Belgium Government Fire Committee obtain the 
classification of affording ‘‘ Full Protection” (Class A) on 
a 24-hours fire test at wo a ranging up to and 
above 1800 deg. Fahr., followed by the application of 
water from a steam fire-engine (through one branch) for 
5 minutes. The ‘‘Chadrac” electro-giazing to windows, 
submitted by Messrs. Joseph Chater and Sons, in panels 
of 2 ft. by 2 ft., and similarly in a panel of 4 ft. by 2 ft., 
obtained the classification of affording ‘‘ Temporary 
Protection ” (Class B) on a 1-hour fire test at temperatures 
up to and above 1500 deg. Fahr., followed by the appli- 
cation of water from a steam fire-engine (through one 
branch) for 2 minutes. No panel of electro-glazin, te 
asthisone has obtained this classification before. The results 
obtained on the remaining tests with ‘‘ Chadrac” electro- 
glazing and ‘‘Luxfer” Prism electro-glazing will be 
announced later. Further tests are to be carried out on 
the type of reinforced-concrete floor referred to above, 
and a material described as non-flaming celluloid, and 
known as ‘‘Cellit,” will be tested at a later date. 





CATALOGUES. 


Telegraphic Instruments.—Messrs. Siemens Brothers, 
and Co., Limited, Caxton House, Westminster, S.W., 
have issued a six-page pamphlet illustrating and briefly 
describing the Baudot typewriting telegraph, which they 
are now manufacturing. 

Cranes.—The Brown Hoisting Machinery Company, 
of Cleveland, Ohio, U.S.A., have sent us a copy of a 
catalogue giving parties of Yale and Towne triplex- 
pulley blocks, pillar cranes, railway-breakdown cranes. 
mast jib cranes, bridge cranes, and traversers for railway 
rolling-stock. The illustrations include numerous i 
operated crepe pad by hand or electric power. The lift- 
ing capacities of the cranes range from 4 ton to 30 tons. 


Punching, Shearing, and Cropping-Machines.—We have 
received from Messrs. Arthur Reiner and Co., Limited, 
63, Queen Victoria-street, E.C., a copy of their latest 
catalogue of hand-lever punching, shearing, and 
cropping-machines for steel plates and rolled sections. 
Prices are stated for all these machines, several of which 
are portable. The catalogue also illustrates and describes 
a power-driven combined slitting shears, bar-cropper, 
and punching-machine, which is made in seven sizes for 
shearing sheets up to 1, in. thick. 


Coal, Iron, Steel, Firebricks, d:c.—A booklet giving 
brief particulars of their various productions has been 
issued by the Consett Iron Company, Limited, Consett, 
Co. Durham. The company supply coal and coke for 
all purposes, fireclay and fireclay goods, sulphate of am- 
monia, and other by-products from their coke ovens, pig 
iron, and steel made by the Siemens-Martin acid process. 
The booklet gives dimensions of steel plates, chequered 
plates, and various rolled sections. Several pages of 
useful information and tables are also included. 


Paints, &c.—Messrs. N. C. Szerelmey and Co., Szerel- 
mey Works, Rotherhithe New-road, S.E., have sent 
us a copy of a pamphlet giving prices and particulars 
of Szerelmey iron paint, zinc white, and enamels. The 
paint, which is claimed to exceptionally durable, is 
supplied in all colours, ready for use. Some colours can 
also be supplied in the form of a paste which requires to 
be mixed with boiled oil. It can be 7 to wood, 
iron, cement, plaster, &c., in fact, can employed for 
all purposes for which it is possible to use ordinary oil- 
paint. It is also said to be very effective for the protec- 
tion of corrugated-iron buildings. 


Pumps.—Messrs. A. G. Mumford, Limited, of Culver- 
street Engineering Works, Colchester, have sent us a 
copy of their latest catalogue, Section D, of steam-driven 
and electrically-driven pumps. This catalogue, which is 
a high-class production, gives full particulars of vertical 
direct-acting simplex boiler-feed pumps, ballast-pumps, 
and air-pumps ; horizontal and vertical duplex pumps for 
various duties ; ‘‘ Favorite” and ‘‘ Desideratum ” donkey 
pumps ; and ‘‘ Colchester” type and ‘‘Cameron” type 
pumping-engines. Numerous illustrations of other types 
of pumps are included in the catalogue. Among these we 
noticed a vertical direct-acting pump for liquid fuel, a 
two-duty pump of the same type, arran with one 
circulating pump and two fresh-water pumps, a hori- 
zontal duplex double-ram pump for high pressures, elec- 
trically-driven two-throw and three-throw pumps, and 
steam and electrically-driven centrifugal pumps. 


Electrical Accessories.—A catalogue section dealing 
with electrical accessories has been issued by Messzs. 
Donovan and Co., 47, Cornwall-street, Birmingham. This 
catalogue illustrates and states prices for ceiling roses, 
lamp-holders, clusters, adapters, sockets and plugs, 
tumbler and other switches, wood blocks, screws, fuses 
and cut-outs, fuse-boards, cable couplings and connectors, 
flashers for electric signs, and accessories for decorative 
illumination. A new remote-control switch for corridor- 
lighting and other applications where it is desired to 
control a lamp from several Lie: or from a distance, 
is also illustrated and described. The switch is operated 
by means of push-buttons placed in any convenient posi- 
tion. These push-buttons control a battery circuit con- 
taining a solenoid which operates the switch through a 
lever and ratchet mechanism. The mechanism is so 
arranged that, when the lamp is out, if any one of the 
buttons is pressed, a glass tube containing a little mer- 
cury is tilted, so that the mercury runs down and 
bridges two contacts sealed in the glass, thus completing 
the circuit and lighting the lamp. The next time one 
of the buttons is pressed the mercury tube tilts in the 
opposite direction, and the mercury runs away from the 
contacts, thus breaking the circuit. It is pointed out 
that since the low-tension wires used to connect the push- 
button switches with the lamp-switch can be run in a 
much simpler manner than the high-tension wires em- 
ployed with two-way switches, a considerable saving may 
often be effected in the case of an installation using 
the remote-control system. 








Lecacy TO THE INSTITUTION OF CIVIL ENGINEERS.— 
A legacy of 5000/. has just been received by the Institu- 
tion of Civil Engineers under the will of the late Sir 
James Inglis, a former President of the Institution of 
Civil eager It is to be applied to the Institution's 
new building, which is now in course of erection in Great 
George-street, Westminster, S.W. The interest that Sir 
James Inglis took in the scheme for the rebuilding of the 
Institution was very great, asis testified by this handsome 

ift, though it had previously been shown during his 

time by liberal contributions. The scheme was 
regarded by him as one calculated to promote centralisa- 
tion, and pry any fan) strength of civil engineering interests 
throughout the British Empire. 
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SELECTED ABSTRAOTS OF RECENT PUBLISHED SPEOIFI- 
CATIONS UNDER THE ACT OF 1907. 

The number of views given in the Specification Drawings is stated 
in each case; where none is mentioned the Specification is not 
illustrated. 

Where inventions are communicated from abroad, the Names, &c., 
of the Communicators are given in italics. 

Copies of Specifications may btained at the Patent Office, Sale 
Branch, 25, a Buildings, Chancery-lane, W.C., at 
the uniform — of 8d. 

The date of the advertisement of the mee of a Complete 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may, at any time within two months from the date of 
the advertisement of the t of a Complete Specificati 
give notice at the Patent O of opposition to the grant 
Patent on any of the grounds mentioned in the Act. 


AGRICULTURAL APPLIANCES. 


17,817/11. R. H. Fowler and A. Pepper, Leeds. 
Ploughs. [4 Figs.! August 4, 1911.—In a plough having a 
skife pivoted in its frame, and held up to its normal work by a 
spring which connects it to its frame, and yields and allows the 
skife and the ploughshare carried by it to rise vertically when the 
share meets an obstacle, means are, according to this invention, 
provided whereby the skife is also able to rise vertically to an 
required extent beyond that which the spring allows, and to f 
back into normal working position by its own weight. - To the 
main frame a, which is of the usual type, carrying road-wheels b, 
and adjustable furrow-wheel c, are attached brackets d similar to 
the clevis used on an ordinary horse-plough, and to each of these 
brackets is pivoted a skife frame e, in which is pivoted the skife /. 
The upper part of the skife is connected at its rear by means 
of a spring g with the skife frame, so that when the share h meets 
an obstacle the spring, which is strong enough to keep the share 
up to its normal work, yields, and allows the skife to turn on its 








tion, 
of a 








97817) 


pivot until its upper rear part comes in contact with the piece i of 
the frame, constituting a stop. Instead of the single spring con- 
nection shown in Fig. 1, there may be two onek connections, 
a3 shown in Fig. 2, arranged one on either side of the skife’s 
pivotal connection, the skife being suitably shaped for this 
purpose. Plate springs are illustrated, but helical springs may 
equally well be used, as shown in dotted lines in Fig. 2. To 
allow of this movement, the link & which attaches the skife or its 
frame to the known form of lifting-lever J has a slot provided for 
one of its pivots. Preferably this slot is in the lever, as shown 
at m, so that the skife-frame itself may lift if the yielding of the 
spring does not suffice to enable the share to clear the obstacle. 
A further lift of the frame may occur if, as shown, the link k 
carries a stop n adapted when the skife is lifted to abut against 
the end of a sliding-rod o and to push the rod to release the catch 
or trigger p from its notch in the quadrant q, thus allowing the 
lever / to turn on its fulcrum. (Accepted June 19, 1912.) 


23,897/11. H. M. Butler, Leeds. Thrashing- 
Machines. [4 Figs.) October 28, 1911.—According to this 
invention, a@ fore carriage for thrashing-machines and similar 
road-vehicles comprises an axle carrying at its ends the barrels 
upon which the road-wheels are to be mounted, a frame above and 
at a dis ance from said axle having a horizontal centre part, and 
having its ends downwardly bent and connected to said axle 
adjacent to said barrels, a horizontal bearing-plate fixed on the 
central horizontal part of said frame, and extending forwardly 
and rearwardly, a horizontal cross-tree fixed to the forward edge 
of said plate, and carrying eyes or connections for the shafts, or 


 Fig.t. 9 









































connecting-links for haulage, and stays or struts extending 
on veen the forward edge of said plate and the roots of the 
arrels, Stays connecting said axle and said frame, and a bearing 
formed vertically through said frame and through the centre of 
said axle to receive the pin about which the turns. The 
road-wheels are carried on the barrels 1 of a composite axle, which 
is, preferably, built up of two channel-section girders 3, 4, bent to 
a slight camber, an back to back in such a manner 


that their ends are received in recessed faces against central wings 
© projecting from the axle barrels, rivets being employed to 
Secure the channel-section girders 3, 4 together, passing through 


the 


webs of the girders 3,4 and through the 


central wings 5 of 


the axle barrels. The central wings 5 of the axle barrels are 
formed with an upstanding extension 6, to o te sides of 
such extensions a pair of angle-iron members 7, 8 are riveted with 
their vertical webs towards each other, in the same manper as 
the webs of the channel irons 3, 4 and the angle-iron members 
7, 8 bridge over from one axle barrel to the other axle barrel, 
rising from the point of connection upwardly and then proceed- 
ing horizontally across the central portion. On the horizontal 
portion of this angle-iron bridge a horizontal plate 9 is secured by 
rivets ng through the plate and through the flanges of the 
angle-irons 7, 8, and the forward extension of the plate 9 after 

ing horizontally for some distance is bent downwards at 
10, and taen continued in the form of a further horizontal exten- 
sion at 11 (Fig. 3). This further horizontal extension 11 is 
attached to a horizontal cross-tree 12, which latter is stayed in 
position by means of tie-bars 13, 14 connected to the ends of the 
cross-tree 12 and connected at the outer ends of the axle to the 
upper faces of the angle-irons 7, 8 at the ends thereof. The cross- 
tree 12 carries and is formed with suitable eyes 15, or connections 
for receiving the shafts or connecting links for ha’ The pin 
16, Fig. 2, about which the carriage turns, is located below the fore 
part of the thrashing-machine, passes centrally through the 9 
and Cosa the angle-irons 7, 8 forming the bridge, and also 
between the channel irons 8, 4 forming the axle, the angle-irons 
and channel-irons being bent or swelled out at the point where 
the swivel-pin passes through between them. The axle 3, 4 is 
further stayed to the plate 9 by means of vertical struts 17 
arranged on each side of the bearing of the swivel-pin 16, the 
upper ends of which struts 17 are received between the angle- 
irons 7, 8 and riveted thereto, and the lower ends of which are 
received between the channel-irons 8, 4 and riveted through the 
webs, and further staying is effected by meansof vertical struts 18 
and double brackets 19, 20, the brackets 19, 20 being secured to the 
underside of the plate 9 fore and aft of the centre line, the lower 
portions of the brackets resting upon the upper flanges of the 
channel-irons 3, 4 forming the girders, or alternately they may be 
riveted to the channels through their webs. (Accepted June 19, 
1912.) 


ELECTRICAL APPARATUS. 


19,108/11. The British Thomson-Houston Com ° 
Limit London. (General Electric Company, Schenectady, 
U.S.A. ectric Heating De (2 Figs.) August 25, 


1911-—This invention relates to electric water-heaters and the 
like, and has for its object the provision of a device of this 
character in which the temperature to which the water is raised 
may be regulated in a simple and efficient manner. The inven- 
tion in one of its aspects comprises an electric water-heater in 
which the flow of water is controlled by the temperature to which 
the water is raised. 10 represents a metallic casing through 
which the water to be hea’ flows. This casing is composed of 
two connected by a water-tight joint at 11. The two ends 
of this casing are reduced in diameter to receive the intake-pipe 
12 and the ae ey 13. Mounted in the horizontal portion 
of the casing, which is r than the vertical portion, are a pair 
of electrodes 14. These electrodes are made wedge-sh » and 
are secured in the casing so as to leave a tapered space between 
them. The electrodes are insulated from the casing and secured 
thereto by the screws 15. Terminals 16 pass through the casing 
into electrical contact with the electrodes, and are insulated from 
the casing. In the vertical portion of the there is mounted 
a thermostatic element 17. is thermostatic element is mounted 
in a block of insulating material 18 secured within the casing, the 











block being cut away on four sides as at 19,80 as to permit the 
water to thro it. The thermostatic element is secured to 
this block by clamping member 20, which has a jaw at one end for 
receiving the element, while the other end is inserted in the 
insulating block. Upon the upper end of the thermostatic 
element is an vee pa ag may member 21, which is wedge- 

ped to correspond with the adjacent faces of the electrodes. 
This member partially closes the between the electrodes, 
and by moving the member in and out of the passage, the size of 
the passage for the water between the electrodes may be varied, 
and the effective passage area decreased or increased. This 
member 21 therefore acts as a regulator, and in co-operation with 
the fixed members constitute a valve. When the water, which 
enters through the Pipe 12, passes between the electrodes 14, 
which are connected with a source of current, it is heated. The 
current passes from one terminal 16 to the corresponding elec- 
trode, thence through the water to the member 21, thence again 
through the water to the opposite electrode and terminal 16. The 
water being thus heated passes out through the discharge pipe 13. 
If the water becomes too hot the thermostatic element moves the 
member 21 outwardly, eo as to enlarge the passages between the 
electrode and the member. This, of course, reduces the tempera- 
ture of the water. Likewise, when the water becomes too cold 
the member is moved inward, thereby increasing the temperature 
of the water. (Accepted June 19, 1912.) 


3269/12. Korting and Mathiesen Aktiengesell- 



























































oa. Ge . Arc Lamps. [4 Figs.) December 2, 
1911.—The feed mechanism of an arc lamp comprises. mechanism 
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to permit the carbon feed or ones to occur, which mechanism 
the applicants d be as “release mechanism,” and mechanism 


which affects the formation of the arc, or “strike mechanism,” 








and mechanism which affects the floating regulation of the arc 





prior to carbon feed, or “regulating mechanism ;’ these three 
together forming the “feed mechanism” of an arc lamp. The 
invention relates to the release mechanism and to the method 
of controlling the operation of this mechanism by the regulating 
and strike mechanism, and consists in forming the release mecha- 
nism as an electromagnetic clutch. Such a clutch consists of two 
members, one free to move relatively to the other unless the 





clutch is excited to become a et, in which event the moving 
and fixed bers are att together, and can only jointly 
move as one te. The fixed member is an E-shaped electro- 


grega 
magnet attached to the supporting bracket 8 and can be elec- 
trically excited through coil 3 wound on the same; the moving 
member of the clutch, or armature to the magnet 2, is the disc 4, 
of magnetic material, which is shown fixed on the shaft 1 with 
chain-wheel 5. The shaft 1 is longitudinally movable in the sup- 
porting brackets 7 and 8, and the movement is controlled by 
a spring 9. When current flows coil 3 the electrc- 
magnet 2 is excited and attracts the armature 4, which is fixed to 
the chain-wheel 5, on which the carbons hang, through the chain 6, 
the magnetic attraction between 2 and 4 clutchi 
together. As the magnet 2 is secured to the bracket 8, the arma- 
ture 4 cannot turn under the effect of the carbon weight until the 
current in coil 3 is so weakened or cut off that the me 9 can 
force the shaft 1, and with it the armature 4, sufficiently away 
from the magnetic effect of the magnet 2 to admit of the release 
of the clutch action between the n et 2 and armature 4 when 
the carbon feed occurs. The current coil 3 is switched on or 
off or modified through contacts operated by the regulating or 
strike mechanism of the lamp. (Accepted June 19, 1912.) 


RAILWAYS AND TRAMWAYS. 


1043/12. W. Gatwood, Manchester. Sp -Bu: 
(8 Figs.) January 18, 1912.—The invention relates to self-contained 
ring-buffers, in which a combined pressed steel sleeve and rod- 
plunger are fitted within a pressed steel case made in two or more 
parts, and the pean improvements have special reference to the 
construction of the sleeve, its position on the p!unger, and the mode 
of securing it to the plunger. The sleeve c? is secured to the buffer- 
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shank by forming a projecting flange d' round the hole at the 
frontend of the sleeve c®, and securing the projecting flange d! 
to the shank a of the buffer-plunger at some distance from the 
back of the buffer-head by woe. This construction prevents 
the loose parts of the buffer becoming detached in the event of 
the breakage of the plunger inside the case, and prevents the rod 
plunger from turning round on its axis. (Accepted June 6, 1912.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


27,082/11. Schaffer and Dodenhere, Limited, Man- 
chester. (Schofer and Budenberg, G.m.b.H., ~—— 
Buckau, Germany). Vacuum Gauges. [2 Figs ) rember 
4, 1912.—This invention relates to improvements in a vacuum or 
pressure-gauge of that type which affords a direct reading of 
absolute pressure under varying conditi tmospheric pres- 
sure. Forms of gauge to give such a direct reading have already 
been suggested with pressure -indicating scales which were 
movable directly from or by a barometer, or instrument equiva- 
lent to a barometer, as barometric variations in pressure occurred, 
and as a consequence of such barometric variations. The present 
improvements consist in dispensing with the barometer or equiva- 
lent for moving the pressure-indicating scale in a pressure-gauge 
for giving an absolute reading, and in so mounting, arranging, or 
disposing such scale that it is movable manually in relation to a 
barometric scale carried by the instrument, so that it may be set 

















according to the barometric re obtaining at the time and 
png yt by WK. 4 ~--¥ 4 — er. os the p— of the 

, B the an ly movable finger or nter shown at rest 
a its stop-pin, and C the shaft on which the finger is 
mounted. This t has lar movement given to it in the 
usual manner from a tube wh 


h is not shown. Dis a scale on 
which the usual variations of ne pressure are marked. 
E is a scale to indicate the pressure in the condenser. This scale 
is movable, so that its zero can be set against any reading on the 
barometric scale. In the form shown, the pressure-scale is on a 
dial F suitably mounted to rotate wT the fixed dial G which 
carries the barometric scale. The dial F carries centrally a bevel. 
wheel H, which with a bevel-pinion J secured on to the one 
end of a rod K, the other end of which through the casing 
A, and is provided at such end, externa! ly to the casing, with a 
knob L. By turning this knob by hand, any desired degree of 
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angular motion can be given to the pressure scale. 
instrument the barometric pressure has, of course, to be known, 







2000/12. D. Cockburn and D. 





relates to stop-valves of the type commonly known as self-closing 
and emergency stop-valves, and consists primarily in P a pareme | 
an auxiliary pilot-valve which is inter-connected with the means | 
for permitting the main valve to be closed in the case of emer- | 
gency, and is adapted to be operated on actuation of the | 
means for controlling the lift of the main valve. The valve-| 
casing A is provided with inlet and outlet branches a, ) respec 
tively, and is fitted with a seating W. Concentric with this | 
seating W is fitted a main valve-member B, on one side of which 
is a spindle E, which passes through the end of a cylindrical | 
chamber F, within which is a piston G having packing-rings 
arranged to permit fluid pressure to leak past the pisto’ 
The spindle passes outwardly through a stuffing-box 
cover R of the valve-casing and through a regulating screw I, | 
and terminates in a T-shaped handle N. The regulating screw I | 
has a collar T, and is operable in a nut J connected to the 
cover R by means of a cross-head K and pillars L, a hand- 
wheel M being fitted to the outer end of the regulating screw I. 
On the outside of the cover R is fitted a casing d in which are 
located spring-loaded pilot-valves k!1, k2 of the non-return 
type, the ng d also including chambers ¢, f, g, and h. 
e chamber e communicates with the inlet branch a of the valve- 
casing A, and the chamber f with the chamber F between the 
cover R and the piston G. The chamber A communicates with 
the atmosphere, and the chamber g with a between the end 
of the chamber F and that side of the piston G adjacent the 
indle of the pilot-valve k! is connected to a lever t, 
and the valve is loaded through a spring mé to prevent fluid pres- 
sure in the chamber ¢ lifting the valve until the fluid has reached 
a predetermined peer. The apindle of the valve k2 is also 
connected to the levert. A boss ¢° is provided on the lever , and 
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on the boss is a lever (4, movable with the lever ¢ on a fulcrum- 
pin y. At the end of the lever ¢4 isa — wl, having an 
lined face so disposed that on the ulating screw I being 
rotated towards the handle N, the collar T co-operates with the 
inclined face on the projection z!, and causes the lever t to be 
actuated, and, in turn, to the pilot-valve k! from its seat. 
Further movement of the lever ¢ would move the pilot-valve k, 
and cause a correspondingly increased movement of the valve k!. 
After one rotation of the regulating-screw I has been effected, no 
further movement of the projection 2! takes place, the projection 
being merely maintained in its predetermined tion in the event 
of the screw I being moved to permit the valve B to be opened 
further to any desired extent. On the screw I being rotated to close 
the valve B, the weight of the lever ¢ causes the said lever, and 
the parts attached thereto, to be -eturned to normal position. 
The spring m* then closes the valve k!. When the valve is op 
under normal conditions, the action is as follows :—F! pres- 
sure is nt in the inlet brancha and the chambere. On the 
hand-wheel M being rotated to the extent of one revolution so as 
to permit the valve B to be opened, the collar T of screw I moves 
the lever ¢ to permit the valve kl to be opened by the fluid pres- 
sure. The fluid pressure then passes through the valve &!, into 
the chamber /, and thence to the chamber F. The fluid pressure 
then actson the piston G so as momentarily to close the valve B, 
and leaking past the piston rings to the opposite side of the piston 
G, thence to the chamber g, wy produces an increasing 
pressurein the space between t end of the piston G, and that 
end of the chamber F, adjacent the valve This pressure 
increases until it produces a force tending to open the valve B, 
which valve, however, is prevented from =z suddenly by | 
reason that the fluid pressure within the chamber F, between the | thro’ 
iston G and the cover R, will be compressed. On the valve B | slide 
ing permitted to n, fluid re from the inlet 





hold 








For using the a _ hand-wheel M, the lever ¢ is returned to normal 
n 


and the attendant sets the zero of the pressure scale to the proper | to close the pilot-valve k1, thus shutting off communication 
mark on the barometric scale ~ “1 pmaaae the then barometric | between the inlet branch a and the outlet branch b of the valve- 
pressure. (Accepted June 19, 1912.) ng A. When the valve is to act in its emergency capacity 


g 
. Mach’ Glasgow. | the action is as follows :—Assuming that the valve 
; a ~y | position inte 
Stop-Valves. [4 Figs.) January 26, 1912.—This invention | under these conditions, fluid 
| branch a, the outlet branch b, 
the piston G and the chamber g. On the lever ¢t being moved to 
lift the valve k2, fluid pressure escapes 
the piston G at that side adjacent to the valve B and the end of 
the chamber F, and thence to theatmosphere. The fluid pressure, 
acting on the piston G at that side remote from the valve B, then 
closes the valve. 
certain 
rings from the s; 
space between the piston G adjacent the valve 
of the chamber F, so that in the event of the rate of movement 
in the 0! the valve being excessive during the closing movement, the 
fluid-pressure which has leaked past the piston-rin 
compressed in the space 
the chamber F adjacent the valve B, thus reducing the rate of 
movement of the valve during the closing operation. (Accepted 
June 5, 1912.) 


856/12. J. Ashton, 
(4 Figs,) January 11, 1912.—This improvement in the reaction 
turbine is effected either by fitting a baffle extending round the 
circumference of the turbine easing, on the exit side of each row 
of fixed blades, or by fitting a baffie round the circumference of 
the rotor on the exit side of each row of movin 
these constructions may be used in combination. 
directs the current of steam or other workin 
blades of the succeeding 
ances, the dimensions of which may remain the same as usual. 
Leakage through the clearances, and consequent waste, is thus 
revented. Fig. 1 represents a section of a portion of a turbine, 
he baffles b being shown at the roots of the rotor-blades a and 
casing blades c, the arrow representing the direction of fluid flow. 
Fig. 2 is a section thro 
representing a bladed portion, and part e an unbladed portion of 


casing, the latter portion showin 
position for continuation of blad ng 
could conveniently be carried out 
rings in segments of the shape shown at b, Fig. 2, extending round 
the circumferences of the rotor and turbine casing, and secu! 

in grooves cut to receive them. 
be undercut, as shown at 0), Fig. 


is turning the recess for the blades and 

| baffle-rings should be 

| the process of blading. 

| baffles in —— locking the rin 
ieces. e 


e and the next succeeding row of b 
be sufficient to allow for the maximum difference in lateral move- 
ment of the rotor and casing. (Accepted June 5, 1912.) 


19,489/11. E. Jardine and E. Watchorn, 


—This sents refers to what are known as dropper Jacq 
used in connection with twist-lace machines. The object of this 
invention is to provide means whereby a 
movement of the thread guide-bars can 
increasing the size of the heads of the droppers, and comprises 
the combination with a ee or slide of a supplementary 
slide, and means for connec 

linear movement of one relatively to that of the other. 
ing out this invention, the thread guide-bars A (see Fig. 1) are 
not directly connected to the dropper-boxes or slides B as is 
usual, but are connected to a series of supplementary slides C, 





which are carried above the ordinary dropper-boxes or slides B, 
in fixed guides D, D}. 
the slides C may each 


The supplementary slides C d 
tion to and 
xes B, by mechanism that will am: 


ment im) roppers. 
It therefore follows that each supplementary slide C is moved 


pressure passes | boxes B are each 
branch a to the outlet branch). On the valve B being closed by the upper part of 


the action of gravity and permits the spring m* 


B occupies a 
rmediate the shut and full open position, then, 
a is present in the inlet 

e chamber F, on both sides of 
between 


from the 


During the closing movement of the valve a 
leakage of fluid-pressure es place past the piston- 
between the cover R and the piston G to the 
and the end 


is at once 


between the G and the end of 


H.M.S. “Berwick.” Turbines. 


blades, or both 
The baffie 
fluid on to the 


row, and away from the blade tip clear- 


h the blade groove of casing, part d 


eee 


“A 
Fig.2. . 
Fig = 























+ a b of baffle-rings in 
The fitting of the baffle 


v the introduction of brass 


In each case the groove should 
. 1, to prevent the ring working 
These grooves should be cut at the same time as the machine 
king pieces, and the 
ea in position immediately before 

is process will then firmly secure the 

to the blades and packing- 

e projecting surface of the 
es should, in each case, 


clearance between 
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Notting- 

per Jacquards. [4 Figs.) September 1, 1911. 
r Jacquards 
aged amplitude of 
obtained without 
ng them that will amplify the recti- 
In carry- 











In order to provide additional support, 
be formed with a slot C!, and a fixed 
hrough the slots. This bar S also serves to 
down the inner ends of the dropper-boxes or slides B. 

escribed, correspond in number and 
are connected to the ding dropper- 
plify the rectilinear move- 
to the dropper-boxes or slides B by the di 


a greater distance than the correspo ry ere or 
In the arrangement shown, the inner ends of dropper, 
vided with a longitudinal opening E, and 


thea 





This rack F of each dropper-box B engages with a t 
G, and the whole of these pinions are mounted loosely on 
shaft or axle H, carried in in 





pinion 
a fixed 
provided in brackets secured 


to the fixed Jacquard framing. In connection with each of the 
toothed pinions G described is a toothed wheel L of greater dia- 
meter, and this wheel L en with a toothed rack M on the 
unde: of the co! 


ng eer slide C. The recti- 
linear movement of dropper-box B rotates the corresponding 
pinions G and wheel L, and the latter being in with the rack M 
on the corresponding supplementary slide C, the latter receives a 
rectilinear movement any greater than that of the 
dropper-box B, the said proportion being determined by the 
difference between the pinion G and wheel L, which are employed 
for connecting the two. (Accepted June 5, 1912.) 


17,928/11. G. W. ves, R. Hargreav and 
A. Hargreaves, Blackburn. Conditioning Warp. 
(5 Figs.) August 8, 1911.—In the moistening or oon nage J of 
warps in looms for weaving, according to this invention, air is 
directed under pressure from a suitable compressor through a 
main air-supply pipe, conveniently arranged overhead, and con- 
nected at intervals with a number of flexible or other pendent 
pipes, each of which is connected or provided with a device for 
moistening the air preparatory to its delivery through a stationary 
mouth-piece in the form of a spray. The compressor may be of 
the rotary or reciprocating type, and is connected to the branch 
pi D is the moistening device, and comprises an induction 
tube d connected with the pipe OC, and containing a nozzle d! 
which terminates in proximity to a contracted portion or nozzle 
d2 of the induction tube. The nozzle d? is arranged in valved 
communication with the upper end of a liquid -containing 
receptacle d* through the intervention of a re ting an 
ance E. The latter comprises a pivoted plate situa at 























the junction of a branch pipe d+, to which is connected a 
pipe f leading to the mouth-piece F, which is conveniently 
situated between the warps G. The plate E is carried by a 
spindle, on which is fixed a handle for regulating the position 
of the plate, and with a pointer which indicates, by means of a 
scale, the degree or quantity of moisture that is oy | supplied to 
the warpsG. The nozzle d! is connected with the lower end of 
the receptacle d3 by a pipe d5. The mouth-piece F comprises a 
number of nipples secured in a pipe which extends across the 
whole width of the warps. Each of the ——— is formed with 
radial perforations arranged to spread out the moisture in a fine 
spray of fan-like formation. Oompressed air cae through the 
contracted portion d? induces liquid in the form of a very fine 
spray through the nozzle d! and the air becomes moistened by such 
liquid and is deflected by the regulating appliance E through the 
mouth-piece F on to the warps. Any moisture that is not deflected 
through the pipe d4 to the mouth-piece F returns to the liquid- 
containing receptacle d3 and is again circulated from the latter 
through the nozzle d!. (Accepted May 30, 1912.) 


MISCELLANEOUS. 
3 di and the British 
577/12. D. Weer. Mandore, eS 


pany, d, 
Socket Pipe-Couplings. [4 Figs.) January 8, 1912.—In 
socket pipe-couplings with bayonet joints, according to this in- 
vention, projections provided on the inner surface of the outer 
pipe are arranged to engage in bayonet grooves provided in the 
Siherwise smooth outer surface of the spigot of the inserted 
pipe, which, besides being guided at the end, is also guided for a 
distance equal to more than half its diameter in the socket, and 
extending from the bayonet joint towards the end of the socket. 








($77) 


As shown, the outer surface of the inserted pipe a is formed at its 
end with right-angled bayonet-joint grooves b which are adapted 
to engage proj ¢ formed on the inner surface of the socket 
of the outer pire. conveniently by bulging the socket inwards. 
This form of bayonet joint allows of giving to the inserted pipe 
which has a perfectly smooth outside surface, a long guidance 
in the socket which will prevent all relative bending of the 
coupled pipes, and will also relieve the packing to be filled in ate 
in tee en outer end of the socket from any pressure due to 





e opening is cut so as to form a toothed rack F. 








bending of pipe-line. (Accepted June 5, 1912.) 
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THE FRIED. KRUPP ESTABLISH- 
MENTS, ESSEN. 
(Concluded from page 190.) 

One of the specialities which has very largely 
contributed to the renown of the Essen Works is 
the manufacture of armour-plates, in the production 
of which the firm have from time to time introduced 
very important improvements. This branch of 
their manufactures was first started-in the early 
‘nineties, when the firm put — the market their 
hard-face steel plate, which has since superseded 
all other types, and is characterised by a hard, 
amorphous front surface, combined with a com- 
paratively soft backing having a fibrous texture. 
Alfred Krupp had entertained the idea of taking up 
the manufacture of steel armour-plates as early as 
1864, using for his experiments a very powerful 
mill—i.e., a three-high plate-mill, having rolls 7 ft. 
in length, and analle of rolling plates 8 in. thick. 
The mill was driven by a 1000-horse-power steam- 





for example, the iron plates could not compete at 
all with those of Gruson chilled cast iron. Krupp 
then attempted the manufacture of compound plates 
on the lines followed in this country, and a few 
years later, in 1879, he cast a plate consisting of 
both mild and hard steel; he also made one of 
crucible steel. Neither of these gave any very 
satisfactory results. The firing tests, in 1884, of 
two steel plates 180 mm. (7 in.) thick, made of the 
mildest possible open-hearth steel, one of which 
was annealed, and the second water-hardened, 
showed great resistance, the latter being the more 
satisfactory. Friedrich-Alfred Krupp had followed 
very closely all the more modern armour-plate 
experiments in their various phases. These experi- 
ments were numerous ; they covered the manufac- 
ture of the steel, the selection of different steel 
alloys, and the various methods of carburising, 
quenching, and heat-treating the rolled plates. The 
experiments were crowned with success in the year 
1893, when a 260-mm. (10.23-in.) face-hardened 





Fie. 47. 4000-Ton Hypravutic Forermnc-Press, 


engine. In the meantime forged steel plates 
were made at Essen and tested, but these did not 
stand the test, a fact which ever afterwards preju- 
diced Alfred Krupp against the adoption of hard 
steel for armour purposes, and led him to advocate 
the use of wrought iron. He renewed his attempts 
at steel armour-plate manufacture, however, in 
1867, but still without satisfactory results ; he there- 
upon abandoned for a time the armour-plate scheme. 
_ Later on, in the period from 1875 to 1877, Alfred 
Krupp made several wrought-iron plates 8 in. thick, 
which showed a remarkable resistance. This was 
followed by the manufacture of extremely mild 
open-hearth steel—practically pure iron—charging 
the furnace with different mixtures, and carrying 
on the process in various ways, the ingots being 
rolled into plates and the latter fired at. 

At this period Alfred Krupp repeatedly recom- 
mended the exclusive use, for protection purposes, 
of the softest and purest iron obtainable. But the 
rapid progress that was being made in artillery ren- 
dered it necessary, on the other hand, to use armour 
that was not only tough but also had a high degree 
of hardness to resist impact. For land defences, 





plate, the first manufactured on the Krupp process, 
was fired at with satisfactory results. 

The Krupp plate was immediately adopted by 
the German Navy, whilst other navies adhered for 
several years to the Harvey armour, owing mainly 
to the wording of their specifications for the supply 
of armour. These specifications stipulated for 
many years that a plate was reckoned a good one 
when under the firing tests no portion of it fell in 
front of the target, thus uncovering the latter ; 
cracks which went through the whole plate thick- 
ness were, however, permissible. The Harvey 
plate—a cheaper plate to manufacture—met this 
stipulation fully, and, as a consequence, the various 
navies retained it for some time for the protection 
of their ships. Later, however, they all adopted 
the Krupp plate, and the steel works in the diffe- 
rent countries have concluded agreements with 
Messrs. Krupp for its manufacture. 

The steel used for the manufacture of Krupp 
plates is a nickel-chrome steel, made at Essen, in 
the open-hearth furnaces attached to the armour- 
plate factory, and cast upright in flat ingot moulds, 
the weight of the ingots being between 80 and 100 





per cent. heavier than the plate itself in its finished 
state. The ingots are cast in a pit atthe rear of the 
furnaces, the contents of two or more furnaces being 
tapped together into ladles for filling each ingot 
mould, according to the weight required. The ingots 
are top cast, and are not subjected to fluid com- 
pression. When they have cooled down toa tem- 

rature of about 500 deg. Cent., the ingot mould is 
ifted off each ingot and the latter is then removed 
from the pit and placed on the movable hearth of 
a reheating furnace, which is then rolled back into 
the furnace, the massive firebrick-lined door of 
which is let down. When the ingot has been re- 
heated to a temperature of approximately 1200 deg. 
Cent., the movable hearth carrying the reheated 
ingot is rolled out of the furnace, the ingot is lifted 
off and placed on live rollers which take it to the 
rolls. It is then rolled down, at one heat, to the re- 
quired thickness (see Figs. 35 to 38, Plate XX VIII , 
published last week). The rolling operation proper 
lasts about one hour, and when completed the plate 
has a temperature which averages 500 deg. Cent. 
In the course of rolling the plate is turned over 
by an 80-ton hydraulically-operated device, several 
of which we have described on former occasions 
(see ENGINEERING, vol. xci., page 788). At Essen, 
the actual work of rolling an armour-plate occupies 
about ten men, including the men operating the 
reversing steam - engine, the live rollers, the 
hydraulic pivots between the live-roll sets for shift- 
ing the plate, the turning-over device, and the 
head-man. 

When the plate leaves the rolls it is allowed to 
cool down, when any imperfection in the surface 
and any oxide which might have remained on the 
faces are carefully removed by pneumatic ham- 
mering. The plate, after having been sawn to the 
required dimensions, is then ready for carburising 
the outer face. For this operation, a number of 
plates are placed, in pairs, a few inches apart, one 
over the other, on the movable hearth of the 
furnace, the faces to be carburised being turned 
one towards the other and separated by distance- 
pieces at the sides and ends. The other face of the 
plates—the rear face when fitted on board ship—is 
covered by a firebrick lining. The movable hearth 
thus charged with two or four plates, according to 
their size, is rolled back into the furnace, the fire- 
brick-lined door is let down, and the temperature 
of the furnace is raised to about 900deg. Cent. At 
the same time, a constant flow of lighting gas is 
maintained between the two opposed faces of each 
pair of plates, entering first on one side, then on the 
other side of the furnace, to allow the complete 
distribution of the gas over the whole of the sur- 
faces, the operation lasting from one to three weeks, 
when the faces of the plates under treatment have 
become carburised to a depth of about lin. This 
operation is carried out at Essen with a marked 
degree of precision, the flow of carburising gas is 
under complete control the whole time the opera- 
tion lasts, and temperature readings and records are 
obtained at regular intervals during both day and 
night whilst carburising is in progress, an elaborate 
system of pyrometers having been put down for 
the purpose. We may here state that the carbu- 
rising furnaces at Essen can all be used as simple 
reheating furnaces, or simple annealing furnaces, 
according to the various phases of the work on 
hand. 

On removing the plates from the carburising fur- 
nace, they are quenched, at a temperature of about 
850 deg. Cent. \ plunging them ily into an oil- 
tank, the object being to annul the crystallisation 
of the steel in the rear part of the plate thickness, 
crystallisation due to the lengthy heating in the 
carburising furnace, and to promote the formation 
in this rear portion of a fibrous texture instead. 
This quenching is a positive, regenerative quench- 
ing. The formation of the fibrous texture is further 
promoted by reheating the plate again—i.e., after 
oil-quenching— to a temperature of about 600 deg. 
Cent., and quenching it bodily in water. This is a 
negative quenching, for which water is used, the 
metal being then better able to withstand water- 

uenching. The next operation is destined to give 
the front, carburised, amorphous face the required 
degree of hardness, without in any way altering 
the fibrous texture of the rear portion of the plate, 
which forms by far the greater portion of the total 
plate-thickness. For this purpose the plate is laid 
on the movable hearth + a furnace, on a thick 
layer of fire-proof sand, and is carefully protected 
all round with fire-bricks, the outer, carburised 
face alone being uncovered. The hearth is placed 
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Fie. 48. 5000-Ton Hypravutic Foreinc-PRress. 
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back in the furnace, this is heated up, and 
temperature records taken at Essen show that 
while the lower protected face had a temperature 
of barely 600 deg., the outer, carburised face had a 
temperature of 850 deg. Cent. and over. When this 
condition is reached, as shown by pyrometric 
records, the plate is removed, and its outer, car- 
burised face is placed under a number of thin 
water-jets, which impinge upon it until the plate is 
quite cold. This is called the differential quenching : 
the front face, being at a temperature above the 
critical point, quenches hard, positively ; whilst the 
rear face, having a temperature below the critical 
point, quenches much less hard, and the rear por- 
tion of the plate-thickness down to the rear face 
maintains its fibrous texture. 

The plate is then milled on the sides, and the 
bolt-hoies are drilled and tapped in the rear face. 
Curved plates have to be bent and given their 
required shape under hydraulic presses before the 
heat treatment is carried out. For this latter 
treatment, the hearths of the carburising and 
tempering furnaces are made with convex supports 
of firebrick and sand to protect the inner face 
of the plates during the heat processes. 

The first Krupp plates were manufactured 
in Essen in 1893; the process has since been 
adopted, as above stated, by all the navies in the 
world, and remains unrivalled. The best, un 
capped, steel projectiles splash up on impact 
against the front face, and no crack runs through 
the thickness. We have repeatedly illustrated the 
admirable manner in which a Krupp plate with- 
stands the firing tests of guns of a calibre equal to 
the plate-thickness, fired, as is done in the Essen 
proving-yard, under conditions, as regards impact, 
which correspond to an actual range of 3000 yards. 

The Essen armour-plate works were installed in 
1889 to 1891 ; they were enlarged to their present 
size in the year 1908, and now cover an area of 
58,780 sq. m. (630,000 sq. ft.). The main building 
is divided into fourteen bays, which vary in length 
from 90 m. to 195 m. (295 ft. to 640 ft.), and from 
16 m. to 26 m. (52 ft. to 85 ft.) in width. Two side 
bays, 150 m. (490 ft.) in length and 10 m. (33 ft.) 
in width, complete the building. It covers the 
open-hearth furnaces, the rolling-mills and their 
reversing steam-engines, the furnaces and tanks for 
the heat treatment, the bending presses, and the 
machine-tools for finishing the plates ready for 
titting on board ship. lt contains, besides, forging 
presses, which are used generally for the manu- 
tacture of different kinds of forgings, including 
heavy armour-piercing projectiles, hydraulic shears 
for cutting heavy boiler-plates, hydraulic pumps, 
the boilers for supplying steam to the reversing- 
mill engines, and a self-contained electric generating 
station. 

The open-hearth furnaces are basic furnaces, five 
in number, three of which have each a capacity of 
30 tons and two a capacity of 40 tons ; the ingots are 
cast by means of ladles, as above stated, in ingot 
moulds placed in the pits which are provided in the 
rear of the furnaces. ‘There are two reversing rolling- 
mills used both for the manufacture of armour-plates 
and for that of heavy ship and boiler-plates. The 
older mill, put down in 1890, and which acts as a 
stand-by, has rolls 1200 mm. (47.25 in.) in diameter 
and 4 m. (13 ft. 14 in.) in length ; it is driven by a 
twin compound condensing 400U-horse-power engine. 
The newer mill, which was started working in 1910, 
and has continued running ever since, has rolls 
1250 mm. (49.20 in.) in diameter and 4.5 m. 
(14 ft. 9 in.) in length, and is driven by a steam- 
engine of similar type to the former, and capable of 
developing a total of about 10,000 horse-power. 
The boiler plant contains thirty-two coal-fired 
boilers, each having 80 sq. m. (860 sq. ft.) of heat- 
ing surface. Sets of live rollers are provided on 
each side of the mill, for feeding the plate to 
the rolls in the process of rolling, the installation 
being completed by a system of hydraulic pivots 
between the roller sets for correcting the position 
of the plate whilst it is being rolled, and, in the 
case of the newer mill, by an 80-ton turning-over 
device of the type alreaay alluded to. The live 
rollers are operated by a separate steam-engine, 
which, for the newer mill, can develop up to 500 
horse- power. The lower roll in both mills is 
supported on hydraulic plungers ; the position of 
the upper roll, in the smaller mill, is governed by 
a separate steam-engine, and in the larger one by 
two electric motors of 40 horse-power each. The 
newer mill can roll down ingots weighing up to 
150 tons, and can roll also ship and boiler-plates of 
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Fig. 52. Ovursrpze View or Macuine-Suop No. IX. 


practically any length and up to a width of 
4400 mm. (14 ft. 5 in.). 

The ingots previous to rolling are reheated, as 
above stated, and there are for this purpose four 
reheating furnaces, fired with generator gas, and 
provided with a movable hearth which runs in and 
out the furnace on electrically-driven live-rollers. 
For the heat treatment of the armour-plates there 
are nineteen gas-heated furnaces, which vary in 
length from 9m. to 22 m. (29 ft. to 72 ft.), and 
in width from 4 m. to 4.4 m. (13 ft. to 14 ft. 5 in.); 
they are each provided with a movable hearth, 
which can run in and out the furnace, also on 
electrically-operated live rollers. These furnaces 
can all be used both for carburising the outer face 
of the armour-plates and for the differential heating 
of separate plates in the course of the treatment 
above referred to. The Siemens producer plant, in 
which the gas required for the open-hearth fur- 
naces, for the reheating and other furnaces, is pro- 
duced, is in two sets, one of which, called the Kast 
set, consists of nine producers, the other, the West 
set, having 21 producers, making a total of 30 
producers, each having four fires, giving a total 
of 120 fires. The gas production for the armour- 
plate factory alone requires an annual supply of 
about 100,000 tons of coal. The gas is led to the 
various furnaces by a system of wrought-iron pipes. 
The producers are fed ty hand, and the ashes are 
removed by steam-driven hoists which tip direct 
into railway-cars. There are three oil-tanks, which 
are partly under the floor-level of the armour-plate 
shop and in close proximity to the carburising fur- 
naces ; the plates are plunged edgewise in the oil- 
tanks. The latter measure from 10 m. to 22 m. 
(32 ft. to 72 ft.) in length, 2 m. to2.5 m. (6 ft. 6 in. 
to over 8 ft.) in width, and 4 m. to 8 m. (13 ft. to 
25 ft.) in depth. The water-tanks are two in 
number, 11 m. (36 ft.) in length, 5 m. (16 ft.) in 
width, and 2 m. (6 ft. 6 in.) deep, and in connec- 
tion with them there are four electrically-driven 
centrifugal circulating pumps. The plates are 
plunged, face downwards, in the water-tanks. The 
two oe connected to the jet-quenching tank 
for the differential quenching of the plates are 
able to deliver each 25 cub. m. (5500 gallons) of 
water per minute into a receiver placed 25 m. 
(82 ft.) above the floor level, from which the jet- 
quenching device is supplied. 

There are in the armour-plate shop three armour- 
plate hydraulic bending and straightening presses ; 
the two older ones have each one hydraulic cylinder 
and are able to give a maximum pressure of from 


5000 to 7000 tons. The newer one, which was started 
in 1909, is a 10,000-ton machine (see Fig. 41, Plate 
XXIX., published last week). The water under pres- 
sure is supplied by two steam-driven pumps. The 
armour-plate machine-tool shop, a view of which is 
given in Fig. 42, Plate XXIX., is fully equipped 
with the necessary machinery for cutting the plates 
to size, milling the edges, planing the rear face, 
and making in the latter the bolt-holes for fixing 
the plates to the ship’s sides. In some instances 
the plates are cut and port-holes are made by means 
of the oxy-hydrogen blow-pipe. The curved plates 
forming the ship’s turrets and casemates are provi- 
sionally fitted together on three special floors set 
apart for the purpose. The plates are carried from 
one bay to the other in the course of their manu- 
facture and completion on electrically-driven plat- 
form wagons, of which there are three available. 
The lifting gear throughout the armour-plate shops 
consists of forty-one electrical overhead travelling 
cranes of from 5 to 150 tons, two electrical revolv- 
ing cranes, and five electrical winches, there being 
in all 141 electric motors for lifting and traversing. 
There are, further, six hydraulic rotating cranes 
and two steam portable cranes for lighter loads. 
The large ship and boiler-plates are trimmed cold 
in two hydraulic shearing machines. The older 
one, put down in 1891, is capable of shearing steel 
lates up to 70 mm. (2.75 in.) in thickness; the 
arger one, put down in 1909, can shear up to a 
thickness of 100 mm. (3.94 in.), and it has a blade- 
length of 5.250 m. (17 ft. 2in.). A very complete 
series of steam-driven pumps working in conjunc- 
tion with accumulators in the usual way, supply the 
water under pressure for operating the shears, the 
presses, the 80-ton plate-turning device, and so forth, 
and for balancing the lower roll of the plate-mills. 
The older portion of the armour-plate works 
has a self-contained electric station. This gene- 
rates continuous current at a pressure of 110 volts 
for driving the machine-tools, cranes, hearth 
operating motors and for lighting. It contains 
five 300-horse- power and one 150-horse -power 
compound-condensing steam-engines, each direct 
coupled to a dynamo. For operating the machinery 
which was put down in 1908, when the armour- 
plate works were enlarged to their present size, the 
necessary current is taken from the generating 
station II., illustrated in Fig. 44, on Plate XXX., 





published last week. This is three-phase current at a 
| pressure of 5000 volts, which is led by underground 
' mains to the armour-plate works, where it is trans- 
iformed down to 550 volts, at which pressure it is 





supplied to the various newer motors. The two 
230-horse-power motors operating the pumps used 
for pumping up the water for the jet-quenching 
process are, however, supplied with three-phase 
current at the primary pressure of 5000 volts. The 
annual current consumption amounts to approxi- 
mately 4,500,000 kilowatt-hours of continuous cur- 
rent at 110 volts, and to about 2,200,000 kilowatt- 
hours of three-phase current at both 550 and 5000 
volts. 

The armour-plate works have a total annual capa- 
city of about 20,000 tons of finished armour-plates, 
plus about 30,000 tons of ship and boiler-plates. 

A special press-shop was put down in 1908, and 
enlarged three years later. It is shown in the 

lan, Fig. 7, on page 179 ante, and is still capable of 
ing increased on a very large scale. It now 
covers 8800 sq. m. (94,000 sq. ft.), and contains 
four steam-hydraulic presses, two of 4000 tons 
each, one of 3000, and one of 2000 tons. The two 
4000-ton presses, one of which is shown in the 
view, Fig. 47, page 215, are each fitted with a sliding 
anvil-head, movable backwards and forwards ; the 
anvil-head is shifted more or less from its normal 
position directly beneath the hammer-head for 
pressing out the material required for the manufac- 
ture of cranks in crank-shafts and for other similar 
work. There are in the shop sixteen gas-fired re- 
heating furnaces, of which six, in two sets of three, 
serve the two smaller presses. These latter furnaces 
do not open out normally to the presses they serve, 
but are built obliquely to them in order to save 
space. The other furnaces open out normally to the 
presses, the pieces being removed from them per- 
pendicularly to the longitudinal axis of the shop for 
carrying them under the presses. The steam re- 
quired is produced in boilers which utilise the waste 
heat from the reheating furnaces. The lifting gear 
consists of eight overhead electric travellers, four 
being for 100-ton loads, the other four being able 
to lift 80 tons each. All the cranes are forge- 
cranes, provided with the usual turning device for 
handling the pieces whilst they are being forged. 
This equipment is most complete and most accu- 
rate in its action ; in conjunction with the shifting 
anvil-head, it enables the manufacture, in a com- 
tively short time, of forgings of the most 
intricate shape. The two smaller presses serve for 
the manufacture of less intricate solid forgings and 
for that of hollow forgings, such as turbine-rotors, 
gun-rings, and other pieces. Smaller presses are 
distributed in a number of other shops throughout 
the works for the forging of all the various pieces 
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which enter into the construction of engines 
and artillery material, including the pressing out 
of shrapnel. There are, further, a number of 


smithies thoroughly equipped with steam-hammers | 
for work of a similar nature and for the same| 


purposes, 
The armour-plate shops also contain, among other 
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furnace and an open fire. There 
are, further, three vertical and seven horizontal 
presses of from 120 to 1020 tons, for the manufac- 
ture, which was started in 1892, of all classes of 
hollow pieces, such as to 0 compressed-air 
receivers, high-explosive shells, shrapnel, hollow 
axles, and so forth, which are heated in six fur- 


hydraulic forging presses, a 5000-ton one, shown in| naces of various sizes. All these pieces are ma- 
Fig. 48, on page 216, which was put down in 1893, | chined in the adjoining machine-tool shop, which 


for the manufacture of large forgings, such as gun- 
tubes and jackets, axles, crank-shafts, and hollow 
forgings of all classes. This press can deal with 
pleces weighing up to 140 tons. It is also illus- 
trated in Fig. 49, on page 216, the view showing the 
rudder-post. for the Imperator in course of com- 
pletion under it. It is served by two reheating 
furnaces having movable hearths, another double- 





contains, among other tools, six large double- 
lathes, capable of taking pieces up to 12 m. 
(39 ft. 4 in.) in length, and from 500 mm. to 
1000 mm. (194 in. to 39 in.) height of centres, and 
29 smaller lathes. All the necessary cutting tools 
are made in this same department, the tool- 
hardening plant consisting of five furnaces, three 
oil and water-tanks, and a compressed-air hardening 


apparatus. The tools are forged under three small 
16 to 20-cwt. steam-hammers. 

We have referred above to the armour-plate and 
ship and boiler-plate mills, also to the tyre-mills. 
The Essen rail-mill plant now serves for the rolling 
of steel billets, the annual output of which amounts 
to about 150,000 tons. The other rolling mills 
manufacture spring bars, small sections, and disc- 
wheels, the disc-wheel mill being used also for the 
rolling out of turbine discs, pistons, and other cir- 
cular pieces. Fig. 50, on page 217, shows the disc- 
wheel press for the manufacture of blanks previous 
to rolling, and Fig. 51, on the same page, is a side 
view of the disc-wheel mill. All the latter pieces are 
turned and machined inthe various mechanical shops. 

The spring bars are made chiefly into laminated 
springs, in a shop consisting of four bays 45 m. to 
120 m. (147 ft. to 393 ft.) in length and from 15 m. 
to 18 m. (49 ft. to 59 ft.) in width, equipped with 
a number of horizontal hydraulic presses for shaping 
hot each spring-plate, which when thus shaped is 
allowed to fall automatically into an oil-tank below. 
Each spring-plate is then tested for elasticity under 
horizontal hydraulic presses. The shop also contains 
the necessary hammers and presses for making the 
eyes in the spring-plates, the spring-shackles and 
brackets, and for mounting the springs complete. 

The sheet and plate-mills consist of a series 
of three three-high mills, two for plates and one 
for sheets, served by six heating and welding 
furnaces and four annealing furnaces. All the fur- 
naces are supplied by a battery of Siemens pro- 
ducers, having a total of 24 fires. The mills and 
their accessory machinery are operated by a total 
of 22 steam-engines ranging in power from 3 to 
1600 horse-power, and by 12 electric motors having 
a total of 90 horse-power. The cranes are also 12 
in number, having a lifting power of from 1 to 30 
tons ; part of them are electrically driven. The 
annual output of plates and sheets amounts to 
about 38,000 tons. 

The supply of iron castings was obtained until 
1854 from a number of outside works, which, from 
the ‘thirties, were supplied with wood patterns 
manufactured at the Essen Works pattern-shop. 
A small iron foundry was put down by Alfred 
Krupp in 1854, and this was increased in the 
following years ; a cast-iron projectile foundry was 
added later. The present cast-iron foundry for 





various castings and projectiles is illustrated in 
Figs. 53 and 54, on Plate XX XI. ; it covers an area 
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of about 9700 sq. m. (104,000 sq. ft.). The main 
building has a length of 115 m. (377 ft.), a width 
of 33 m. (108 ft.), and a height of over 16 m. 
(52 ft.). It contains 170 machine-tools, both steam 
and electrically driven. The annual output averages 
32,800 tons of castings, including 3900 tons of pro- 
jectiles. The pattern-shop covers an area of about 
9600 sq. m. (103,000 sq. ft.) ; in this are manu- 
factured all the patterns for the cast-iron, the brass 
and the steel foundries. The first brass foundry 
was put down in the ’thirties ; it was repeatedly 
enlarged, and now covers an area of about 3300 
sq. m. (35,000 sq. ft.). It is equipped with four- 
teen pot-furnaces taking pots containing from 
300 lb. to over 1000 lb. of metal and fired with 
coke and crude oil. There is also a 5-ton melting- 
furnace. The mechanical shop contains fifteen 
different machine-tools. The annual output of the 
brass foundry amounts to about 775 tons. 

For several years past the ordnance construction 
department has been one of the busiest in the Essen 
establishments. This is not to be wondered at, con- 
sidering that Messrs. Krupp’s works form practically 
the only German arsenal for the construction of guns 
exceeding 3 in. calibre. Messrs. Krupp certainly 
supply the whole of the medium and Gon calibre 
ordnance for arming the German fleet; in these, 
as well as in the building of all classes of artillery 
material, they have acquired a large experience and a 
world-wide reputation. From the foregoing histori- 
cal description of the works it will have been seen 
that at a time—in the’sixties of last century—when 
we in this country were making our ordnance—v 
satisfactorily for the conditions then ruling—bo' 
of cast and wrought iron, when France was manu- 
facturing her own—very satisfactorily also—of 
hoo cast iron, both countries using bronze for 
their light artillery for land purposes, Messrs. 
Krupp were actively engaged in introducing the 





general use of steel for guns. They manufactured 
their first cast-steel gun, a 3-pounder, as early as 
1847, and a 6-pounder in 1851; both had a cast- 
steel inner tube, with a cast-iron jacket, which had 
the trunnions cast in one piece with it. Their first 
gun, a 6-pounder, entirely made of forged cast steel, 
was manufactured in 1855 ; this was not jacketed, 
but had the trunnions cast and forged with the gun. 
They showed at the London Exhibition of 1862 
several guns so built, ranging in calibre from 
3.425 in. to 9in. At the Vienna Exhibition of 1873 
the largest gun in their pavilion was a 12-in. 
22-calibre coast-defence gun ; whilst at the Phila- 
delphia Exhibition of 1876 their largest gun shown 
was 4 13.976-in. gun, also 22 calibres in length. The 
gradual development in the power of production 
of the Essen Works in the matter of gun con- 
struction is further illustrated by the displays made 
at the most recent exhibitions. Thus, as reported 
in our columns at the time, they showed at the 
Columbian Exhibition, Chicago, in 1893, a 16.535- 
in. 33-calibre coast-defence gun, and at the Diissel- 
dorf Exhibition of 1902, a 12-in. 40-calibre gun, 
also for coast defence. 

Whilst engaged, in the early period of gun-build- 
ing, in designing the heavier ordnance for naval 
and coast-defence purposes, the Essen Works also 
gave their unremitting attention to the manufac- 
ture of the various types for the army. 

As a consequence of the gun display made by 
Alfred Krupp at the London Exhibition of 1862, 
several foreign Powers ordered from him, for test 
purposes, cast-steel guns of calibres ranging from 
6 in. to 11 in. 

From the very commencement the Krupp Works 
adopted the single-wedge breech-block, a type of 
breech-closing device to which they have adhered 
ever since, after improving it concurrently with 
their other processes of gun construction. We have 





dealt repeatedly with this question of breech 
mechanisms and do not propose to enlarge upon it 
in the present instance. 

We understand that from the commencement, 
also, Messrs. Krupp have exclusively used crucible 
steel in the construction of both their large and 
small-calibre guns. The steel is manufactured in the 
crucible-steel foundry referred to on page 188 ante. 
The ingots for both the smaller and the larger calibre 
tubes are cast cylindrical in shape, and are not com- 
pressed in the fluid state, soundness being ensured by 
keeping the head of the mould hot by a system of 
gas-pipes surrounding it. The ingot is then forged 
down under a press, and the cylindrical forging thus 
obtained is rough-turned and then rough-bored out, 
or ‘‘trepanned.” The jackets and rings are manu- 
factured on the same principle in the case of those 
for small-calibre guns; the hoops for the large- 
calibre guns are forged hollow under a press on a 
mandrel, starting from a bored-out ingot. Then 
follow the various operations comprised in the heat 
treatment of the steel, further machining, the 
shrinking on of the jackets and rings, final machin- 
ing, fitting the breech-block seating, rifling, and 
final adjustment. All these various operations are 
carried out in a large number of shops, several of 
which are marked on the plan (Fig. 7, on page 179, 
ante) and are illustrated in the views (Fig. 52, on 

ge 218, and Figs. 55 to 57, on Plates XXXII. to 

XXIV.). The machining shops are known at 
Essen both as gun-shops and machine-shops, a few 
of which we shall now describe. 

The gun-shop No. I. gives on, and is parallel to, 
the “Altendorfer-strasse, the main street through 
the Essen Works. It is shown in the plan (Fig. 7, 
and in the views Figs. 55 and 56, on Plates XXXII. 
and XXXIII.), and is over 147 m. (482 ft.) in lengta 
and over 72m. (236 ft.) in width, divided into a 
central and two side bays, served by fifteen overhead 
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electric travellers having a total lifting power of 
198 tons. This shop is set apart for machining 
heavy and medium-calibre naval and coast-defence 
ordnance, and contains a variety of electrically- 
driven heavy machine-tools, such as lathes and 
boring-machines for cutting out the cores of large 
gun-tubes. In this shop the various gun elements 
are also machined ready for shrinking on, and a 
number of machine-tools driven in sets are pro- 
vided for the manufacture of the breech-block com- 
ponent parts. 

Another naval ordnance shop is gun - shop 
No. XI. This is chiefly set apart for the machining 
of large-calibre guns and their several component 
parts. It is now being extended, and when com- 
pleted it will have two transversal bays 100 m. 
(328 ft.) long, adjoining four longitudinal bays of 
lengths varying from 130 m. to 200 m. (426 ft. to 
656 ft.), all the bays having curved glazed roofs. 
The shop is served by 20 overhead electric 
travelling cranes, representing a total lifting capa- 
city of 1530 tons. It contains a number of lathes 
and boring: machines of the very largest dimensions, 
for cutting out the cores of large gun forgings ; it 
is, however, set apart primarily for the rifling of 
large-calibre naval guns, for chambering them, and 
for finishing them complete ready for delivery. 

Gun-shop No. IX. is a four-storey building con- 
structed at the foot of an embankment. It is 
served at one end by two hydraulic lifts and by 
a stairway connecting the various floors together. 
The building is 98 m. (320 ft.) long and 22 m. 
(72 ft.) wide, and forms one of the shops for the 
construction of field-guns and howitzers. Machin- 
ing commences on the ground floor, and is con- 
tinued on the floors above, each floor being 
equipped with the requisite electrically - driven 
machine-tools and fitting-benches. The field-gun 
carriage-shops are situated to the north of! gun- 
shop No. XI., above referred to. 

Among the machine-shops we may mention that 
known as No. VI. This measures 105 m. (344 ft.) 
in length and 34 m (111 ft.) in width, divided into 
two bays, served by five overhead electric travelling 
cranes. It contains a number of erecting-pits for 
the complete erection of ship-turrets helove their 


delivery to Messrs. a Germania shipbuilding 
i 


yard at Kiel. The machine-tool equipment con- 
tains a large number of heavy units, such as hori- 
zontal and vertical turning and boring-mills, for 
machining all the heavy castings, forgings, and 
plate-work which enter into the construction of 
turrets, and for other work. 

Machine-shop No. VIII. is one of the older 
shops of its class. It is 104 m. (340 ft.) in length 
and 47 m, (154 ft.) in width, divided into a central 
and two side bays, which are as full as they 
possibly can be of heavy machine-tools for the 
turning and machining of heavy crank-shafts, pro- 
peller-shafts, connecting-rods, pistons, and other 
parts which enter into the construction of steam and 
gas-engines. The shop is served by eight overhead 
electric travelling-cranes, including two of 40 tons 
each and two of 20 tons. 

The latest machine-shop is the one known as 
No, IX. This is a magnificent building. As shown 
in the plan, Fig. 7, it is L-shape, and consists of 
three smaller bays which give into two larger ones, 
252 m. (826 ft.) in monet and 31 m. (101 ft.) in 
width. All the bays are covered by curved glazed 
roofs, The lifting gear in the shop consists of a 
total number of twenty-three overhead electric 
travelling-cranes, aggregating a total lifting capacity 
of 995 tons. It covers, like shop No. VI., a number 
of pits for the complete erection of ship turrets, 
the component parts for which are machined in 
adjoining machine-tools. These total about 150 
horizontal and vertical boring mills, planing and 
slotting machines which are used for machining 
artillery material and, occasionally also, heavy 
castings, such as heavy hydraulic press cross-beams, 
or large forgings, large hollow forged cylinders 
for turbine-rotors, and so forth, according to the 
work on hand. Fig. 52, on 218, is an outside 
view of machine-shop No. IX. ; inside views are 
given in Figs. 57 and 58, on Plate XXXIV. 

The time and percussion fuse manufacture is 
carried out ina series of shops situated to the 
north of machine-shop No. IX. and to the west of 

“the colliery and coke-oven plant. The machines 
_ in this department, used for making the different 
patie my parts of the fuses, for measuring the 
wder-charge for their priming, graduating the 
ead of the time-fuses, and so forth, are all auto- 
matic in their action. 
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The projectile machining department contains a 
number of turning-shops for shells and projectiles, 
one of which is shown in Fig. 59, on Plate XXXV.; 
Fig. 60, on the same*Plate, shows the gauging-room 
for projectiles of all classes. The projectiles are 
forged and cast in the various press-shops, in the 
armour-plate department and in the foundries. 
The turning-shop we illustrate measures 90 m. 
(295 ft.) in length and 23 m. (75 ft.) in width. The 
projectile machining department forms three shops 
—one mainly for heavy-calibre projectiles, one for 
medium, and the third for small-calibre projectiles. 
They are equipped with the necessary machine- 
tools for machining the projectiles of all calibres. 
The machine-tools, 850 in number, are served by a 
very complete system of overhead runways. In 
this shop the rifling-bands are also fitted to the 
— 

he ordnance department is completed by a 
proving - ground to the north of the works and 
quite close to them. It is 300 m. (984 ft.) in 
width, 175 m. (575 ft.) in length, and is bounded 
on all sides by an embankment 16 m. (52 ft.) high. 
It is used for measuring velocities, for testing the 
rapid firing of guns, for testing armour-plates, and 
so forth. It has a complete crane equipment, and 
is provided with Le Boulenger chronograph stations. 
On the north embankment is built a strong set of 
armoured vaults for the firing tests of guns at their 
extreme elevation and depression. An adjoining 
space, laid with a circular track, serves for the road 
tests of field material. The charges are made up 
and are stored in protected dépéts, which form part 
of the proving-ground establishment. The long- 
distance firing tests take place at the Meppen 
proving-ground above referred to. This is also 
thoroughly equipped for the road tests of artillery 
material. There is also a proving- ground at 
Tangerhiitte in connection with the Gruson Works, 
now owned by Messrs. Krupp. We illustrate in 
Figs. 61 to 63, on Plate XXXVI., the Essen and 
Meppen proving-grounds ; Figs. 64 and 65, on 
Plate XX XVII., show the armoured vaults at the 
Essen proving-ground, above referred to ; and Figs. 
66 and 67, on page 219, illustrate the road testing 
of field-artillery material both at Essen and Meppen. 

Among the other shops, we may mention that 
for the manufacture of mounted wheels for loco- 
motives, carriages and wagons. Messrs. Krupp 
do a very large trade in this speciality ; the 
wheel-centres are steel castings. The boiler shop 
covers an area of 14,000 sq. m. (150,000 sq. ft.), 
and is fully occupied in the manufacture of 
steam-boilers, boiler accessories, receivers and 





tanks, of stamped and hammered work. Special 
shops are set apart for making all the numerous 
firebricks and furnace linings used in the different 
metallurgical departments ; the plant contains im- 
proved machinery for grinding and mixing the 
various sands and earths, and for moulding the 
bricks. The crucibles are manufactured in a shop 
close to the crucible-steel foundry. 

In the matter of works tests, the Essen Works 
are admirably equipped. Every single department, 
the open-hearth furnaces, the armour-plate works, 
for instance, have their own ‘‘ private” testing 

lant, in order to enable the engineers and metal- 
favsists in charge to ascertain at any moment, for 
their own private guidance, the way in which the 
various processes are being carried out. But, as is 
well known, the men in charge: acquire such a 
coup d’eil in their various specialities that a single 
glance suffices to show them what is needed in 
any phase of any process. The plants which we 
have styled ‘‘ private” testing plants are used 
mostly for taking records from day to day for check- 
ing purposes, e buyers’ tests are carried out in 
a long narrow building, which consists of a central 
longitudinal passage, on each side of which are 
separate rooms completely isolated one from the 
other, and containing all the necessary testing 
machines. These are in large variety, and include 
ten tensile-testing machines, provided with the 
necessary devices for bending and compression 
tests ; an Amsler press, capable of giving a max!- 
mum stress of 100 tons, for folding and bending 
tests, and another 50-ton bending press. These 
machines are worked by oil under a 150 -atm. 
(2200 Ib. per sq. in.) pressure. There are further 
three Charpy pendulum testing - machines for 
notched-bar tests, Brinell apparatus, torsion-test- 
ing machines, &c., all arranged in their different 
rooms. One of them contains an English tensile- 
testing machine, which was purchased by Alfred 
Krupp at the London Exhibition of 1862; it has 
undergone several modifications to enable it to 
meet present - day requirements, and is still in 
regular use. One of the rooms also contains seve- 
ral small muffle-ovens for the thermal testing of 
steel specimens. 

In this connection we may state that Messrs. 
Krupp have a chemical and physical laboratory 
which, to our knowledge, has not its equal in any 
part of the world. This is a five-storey building, 
which covers an area of 3655 sq. m. (39,000 sq. ft. ). 
The roomy staircase in the centre of the building 
separates the chemical research department from 


that for physical tests and research work. ‘Lhe 
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underground rooms contain the hot and cold water, 

the air, steam, gas and electric- current mains, | 
together with the necessary connections for distri- | 
bution throughout the different rooms above. They 
also contain the engines and apparatus for venti- 
lating the building ; electric transformers and 
batteries, together with the machinery required 
for operating the different testing-machines used in 
physical research, and shown in the view, Fig. 68, 
on page 220. The chemical laboratories are most 
completely equipped for the analysis of steel, other 
metals and alloys, ores, gases, water, and so forth, 
for testingyjoils,, gunpowders, and all products 
mae and used throughout the establishments. A 
nunber of rooms on the lower floor are set apart 
for manufacturing all the different glass bottles, 
tubes’and connections_used in the chemical labora- | 
tory for analytical purposes, the plant containing 


| 





View IN Bakery. 


the necessary compressed-air piping, and the glass- 
annealing stoves. All the small fire-proof cups and 
crucibles are also made on the spot. The physical 
research department is most admirably equipped 
for metallographical research work and all classes 
of physical tests, as will be seen by reference to 
the views, Figs. 69 to 72, on page 221. 

All the machine-tools throughout the works are 
now electrically driven, either separately, as in the 
case of all the newer heavy machine-tools, or in 
sets. Very few of the shops now contain belt- 
drives from an overhead electrically-driven shaft. 
Experiments for lighting the works electrically 
were started in 1876, first with arc lamps, then with 
incandescent lamps. The necessary current for 
this was generated in separate installations, but 
the development in the use of electric light led to 
the putting down, in 1888, of the first current- 





generating station. In 1890 the use of current for 
power purposes was introduced and gradually ex- 
tended, and now it is general over the whole 
establishments. The second current - generating 
station, called generating station II., was put down 
in 1900, at first for the supply of continuous current 
at 550 volts. In 1902 several of the shops were 
equipped with three-phase motors, which were sup- 
olied. i continuous current, driven by three-phase 
generator sets. The use of three-phase current 
developed rapidly with the introduction of the 
steam-turbine ; the first Zoelly turbine, a 1000- 
horse-power machine, was put down in May, 1905, 
in the second station, for the supply of a 5000-volt 
three-phase current, which was transformed down 
in the different shops. The starting of the electric 
steel foundry, in 1907, rendered necessary the 
supply of an adequate alternating current at a 
5000-volt pressure, and led to a further extension 
in the current-supply stations. These, at the 
present time, are six in number, connected to six 
converting and twelve transforming substations, 
and containing 42 current-generating sets for a 
total of 35,000 horse-power, of which fourteen are 
steam-turbine sets for a total of 21,000 horse- 
power. The mains have a total length of 110 
miles, laid partly underground and partly over- 
head. The current-generating station, No. 2, be- 
ing located in close proximity to the Essen coal- 
mines, the steam-boilers are fitted with grates and 
mechanical stokers for burning slack coal. The 
other coal-fired boilers throughout the works are 
stoked by hand. 

All the gun-shops and machine-shops are care- 
fully heated during the winter months by systems 
of gilled or plain steam-pipes, laid horizontally and 
fitted to the columns which support the different 
bays. 

In the description of a metallurgical and engineer- 
ing establishment, the general course adopted is to 
give first an account of the coal and iron-mines, 
blast-furnaces, and so forth, and then to follow up 
the narration by showing the various processes used 
for converting the raw material into finished pro- 
ducts ready for delivery. We have not adopted this 
course in the present instance, since the Essen 
Works developed differently from other works, as 
shown in the historical account. The first step 
made by Alfred Krupp in the direction of holding an 
independent coal supply was to lease, in 1864, for a 
period of twenty years, the ‘‘ Graf Beust” colliery. 
Later on, in 1872, he purchased the ‘‘ Hannover” 
colliery, near Bochum, and in 1899 he acquired 
the ‘‘ Hannibal” colliery, in the same neighbour- 
hood. In 1889 Friedrich - Alfred Krupp had 
become the owner of most of the shares of the 
‘* Silzer-Neuack” collieries, Essen; he completed 
the purchase in 1901. These latter collieries are 
now situated in the midst of the Essen establish- 
nents. In 1911 the output from the three col- 
lieries, ‘* Silzer-Neuack,” ‘‘ Hannover,” and ‘* Han- 
nibal,” amounted to 2,600,293 tons. The coke 
production amounted to 947,000 tons, the by- 
products consisting of 12,600 tons of sulphate of 
ammonia and 30,000 tons of tar. There was pro- 
duced also 22,062,000 cubic metres of lighting gas, 
and 8,398,000 cubic metres of power gas. The 
iron-ore supply is covered by numerous iron-ore 
mines distributed throughout Germany ; the works 
also own a share in iron-mines at Bilbao. The iron 
works are on the Rhine; these comprise the 
Miilhofener-hiitte, near Engers, with three blast- 
furnaces ; the Hermannshiitte, near Neuwied, with 
four blast-furnaces ; and the Saynerhiitte foundry 
and engineering works at Sayn. There are, further, 
several branch establishments, with which we pro- 
pose to deal in subsequent issues. 

As will be seen by reference to the plan, Fig. 7, 
on page 179 ante, the Essen Works are connected 
by sidings with the Prussian State Railways. The 
plan also shows the main lines which run through 
the various sections of the works and to the proving- 
ground, These latter lines are completed by a 
series of normal-gauge branch lines which enter the 
main bays of all the principal shops, for supplying 
the material to be treated or machined and for the 
delivery of the finished products. 

A description of the Essen establishments would 
be incomplete without a reference to the numerous 
institutions, funds and so forth, which Messrs, 
Krupp and their family have organised at different 
times to facilitate matters for their men and the 
members of their staff. A somewhat detailed 
account of? these would require as much space 





as we have given to the description of the works 
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themselves. We shall therefore make only a 
passing reference to some of the most striking 
institutions in question. The first in point of 
date was a sick fund, which was founded as far back 
as 1853, to award relief in cases of sickness and 
death; this was reorganised in 1856, and at 
several later intervals, and to it was annexed 
a workmen’s pension fund. Boarding-houses were 
put down at different periods, also co-operative 
supply stores, hospitals, convalescent homes, homes 
for superannuated workmen, schools, and so forth. 
The erection of workmen’s dwellings on a large 
scale was started as far back as 1870, and now 
Essen is studded with a large number of these, 
which form small townships in themselves. .We 
may mention in this respect the colonies of Oronen- 
berg, Schederhof, Baumhof, Alfredshof, Friedrichs- 
hof, among others, several of which are illustrated 
in the views, Figs. 73to 78, on Plate XXXVIII. 
All the departments throughout the works are 
»srovided with lavatories, equipped with separate 
ae for the men’s clothes, with washstands, 
baths, and so forth, of the type shown in Fig. 79, 
on page 222 ; there are, further, comfortable dining- 
rooms, in which the men take their mid-day meals. 
These are brought to them from their homes in 
covered vans specially designed for the service. A 
bakery was started in 1858; this has been repeatedly 
enlarged, and at the present time it uses 220 sacks, 
equal to 22 tons, of flour per day, for manufacturing 
bread for sale to the staff. It is illustrated in 
Figs. 80 and 81, on page 223. The funds for 
the provision of pensions, for augmenting the 
amounts available for medical aid and in aid of the 
other benevolent institutions, have been repeatedly 
increased by donations from the various members 
of the Krupp family, who, it may be truly said, 
have solved that most difficult of all problems, 
which consists in acting as the father of one’s 
workmen while being their master. 

After the death of the late sole proprietor, 
Friedrich Alfred Krupp, on November 22, 1902, 
the Krupp works passed undivided into the posses- 
sion of his elder daughter, Miss Bertha Krupp. 
In further accordance with the last wishes of 
her father, they were formed into a joint stock 
company on July 1, 1903, the shares remaining 
exclusively in the possession of Miss Bertha Krupp. 
On October 15, 1906, the latter was married to Herr 
Krupp von Bohlen und Halbach, who has joined 
the Council of Trustees as President. The share 
stock amounts to 180,000,000 marks (9,000,000/.). 

The company is now worked by a board of 
managing directors. On July 1, 1912, there were 
eleven members, ten of whom resided at Essen, 
and one at Magdeburg. The latter presides at 
the same time over the board of directors of the 
Grusonwerk at Magdeburg-Buckau. The Council of 
Trustees at the same date numbered six members. 








INDUSTRIAL NOTES. 

THE monthly report of the United Society of Boiler- 
Makers and Iron and Steel Shipbuilders for August 
contains statistics relating to the affairs of the Society 
in July last, and from these we gather that at the end 
of the month the total membership was 58,203. 
The number of members admitted was 375, run out 
and deceased 244, or an increase of 131. The expenses 
for July amounted to 5644/. 16s. 7d., as against 
6135/. 16s. Id. in June, a decrease for July of 
490/. 193. 6d. 

The report contains rticulars sent by the 
Secretary of the Federated Society of Boiler-Makers 
and Iron Shipbuilders in Australia regarding appren- 
tices in that country. They are as follow:—All 
apprentices are to be indentured. (1) The weekly 
wages payable to apprentices to be 12s. during the 
first year of service ; during the second year of ser- 
vice, 18s. ; during the third year of service, 25s. ; 
during the fourth year of service, 32s. ; and durin 
the fifth year, 40s. (2) Apprentices shall be employ 
in the department under such conditions as may be in 


force from time to time, at the rates of pay stated., 


The term of all apprenticeships entered into with 
any trade or trades to which this award applies, and 
during the currency thereof, shall be for a period 
of five years. Apprentices, on completing their term, 
if further employed by the department, shall be paid 
the minimum rate hereinbefore prescribed. (3) Every 
apprentice shall be bound to submit himself to exami- 
nation as hereinafter provided at the end of each 
twelve-monthly period. (4) The first examination 
shall take place during the month of November, 1912, 
and every subsequent examination annually there- 
after, on such date as may be arranged by the Com- 
missioner and the Union. (5) The examination shall 
take place at the Technical School, Perth, or such 


| other convenient place as may be decided upon, and 
| shall include theory and practice as appli in the 
| science and art of the calling to which the apprentice 
is indentured. (6) The examination shall be conducted 
| by the officers of the Technical School, or other 
| approved persons, who shall issue a certificate to each 
pupil indicating his degree of proficiency, taking into 
consideration the term of apprenticeship served. A 
duplicate of such certificate shall be filed by each 
apprentice with the secretary of the union. (7) It 
shall be lawful for the Commissioner te withhold the 
increase in wages accruing to the apprentice in accord- 
ance with the scale set forth in sub-clause (1) of this 
clause fpom any apprentice who fails to satisfy the 
examiners. (8) The Commissioner shall be deemed to 
have committed a breach of the award if he fails to 
give his apprentice a reasonable opportunity to learn. 
(9) The number of apprentices shall not exceed the 
proportion of one to every four journeymen employed. 

The monthly report of the Steam-Engine Makers’ 
Society for August shows that owing to the lull in labour 
disturbances trade has begun to improve, a change 
which it is ho will continue to the end of the 
year. A large majority of the reports from branches 
showed clear vacant-books at the end of July, and 
there was a good general demand for skilled men all 
over the country. There were at the end of July 
127 members unemployed, less than 1 per cent. of the 
total membership, a figure which it is thought might 
be considerably reduced if more activity were shown 
in some of the branches, and more effort was made to 
secure employment. During July nearly 500 new 
members were admitted. 


Friday in last week saw the end of the Birkenhead 
dock strike, which had lasted about four weeks. The 
cause of the trouble was, it will be remembered, that 
the men objected to take out the tallies for the work- 
ing of the scheme for decasualising labour at the docks. 
They have now thought better of their action, and 
have agreed to take out their tallies, while, on the 
employers’ side, it is agreed that the conditions of 
work and rates of pay usual at Birkenhead shall 
continue. Work was resumed on Monday last. 


The miners’ demands for a 6} per cent. increase in 
the standard rate of wages was conceded by the 
masters at a meeting of the South Wales Coal Con- 
ciliation Board, at Cardiff, on Friday last. The per- 
centage of wages above the standard of 1879 is by this 
advance brought up to 574 per cent., or 24 per cent. 
less than the maximum percentage above the standard 
fixed by the coalfield agreement. 


The lamp-men at Marine Colliery who caused the 
recent dispute at Ebbw Vale, involving 10,000 colliers, 
and who seceded from the Miners’ Federation, have 
consented to rejoin that organisation. It is feared, 
however, that there may be a lock-out, though it is 
hoped that this may be averted. 


The returns from the different mining districts 
being now complete regarding the working of the 
Minimum Wage Act, a special conference of the Miners’ 
Federation of Great Britain was held at Blackpool on 
Wednesday last to consider the reports. This con- 
ference was, however, only preliminary, and further 
meetings will be held. It appears that in no dis- 
tricts have the hewers obtained the rates which they 
demanded, while only in some cases have the datallers 
received the 5s. a day which was so prominently 
brought before the House of Commons. The boys 
have in every case obtained their minimum of 2s. a 
day. Another strike is threatened by some of the 
advanced leaders unless more satisfactory rates are 
obtained, but it is not thought likely that matters 
will come to such a pass. It seems, however, that 
some eniployers are trying to get the men to contract 
out of the Act, which is a more serious matter, and in 
Yorkshire this is reported to have been done on a large 
scale. 

It was announced last week that the National 
Union of Masters and Mates were going to start a 
strike in the shipping trade on the north-east coast, 
but the threat does not appear to be viewed with 
apprehension by the shipowners. It is doubted very 
much by north-country masters whether the union 
named has any power at all, or any real influence over 
the men. The Merchant Shipping Guild is the union 
to which half of the masters and officers of the 
British mercantile marine belong, and this union 
speaks with some authority for the shipmasters and 
officers as a class. According to the Newcastle Daily 
Chronicle, this guild is now negotiating with the ship- 
owners of the United Kingdom to raise the wages 
of masters and officers, but to a large extent these 
| negotiations will not affect north-country owners, for 
| the reason that some months ago individual firms, on 
| their own initiative, raised the wages of their captains 
| and officers, 








Mr. Philip Snowden, M.P., does not appear to view 
strikes as a means of obtaining for the workmen those 
concessions they desire with much favour. Speaking at 
the Fabian Summer School at Barrow House, near 
Keswick, last week, he said that there was hardly a 
record during the last fifteen years where by a strike 
any success had been gained by labour against capital. 
In the few cases where success had been gained the 
circumstances were exceptional. More faith was to be 
placed in political action, and in the immediate future 
@ great revival of political action was probable. 
Recent strikes, including the railway strike and the 
coal strike, were really great failures, although they 
appeared to be successes. Had it not been for the 
action of Parliament in the railway strike last year 
the men would have suffered a great disaster. This 
appears to us rather a curious admission, because, if 
we remember right, the men on that occasion claimed 
that they were victorious, or something very much like 
that. Mr. Snowden does not consider that there is 
much likelihood that the idea of the general strike will 
take much hold in this country. He says the idea is 
not English. 


On Monday last several hundred lads employed in 
Dalmuir shipyard struck work in order to protest 
against deductions from wages to cover insurance 
payments. The apprentices at one of the locomotive 
works also decided to remain out, while later in the 
day other apprentices joined them. The trouble spread, 
and at the time of going to press several thousands, 
chiefly in Glasgow, are idle. The apprentices demand 
an increase of ls. per week to recoup them for the 
insurance payments, which in some cases range from 
64d. to 7d. per week, as they have to contribute to 
unemployment, health, and sanatorium benefits. An 
advance of Is. was offered in one establishment, but 
this was refused, and the demand now seems to be a 
starting wage of 6s. 


The Council of the London Chamber of Commerce 
have forwarded a report to the President of the Board 
of Trade referring to the desirability of forming 
District Conciliation Boards in different parts of the 
Kingdom, and it is suggested that these should be on 
a cohuataney basis, and on similar lines to those which 
the London Board adopted. When forwarding the 
report to the President of the Board of Trade, the 
Council expressed the opinion that ‘the direct inter- 
vention of the Government in labour disputes, where 
voluntary Conciliation Boards exist, is most undesirable, 
except in cases of national emergency.” 


A proposal is being considered by the railway com- 
panies with the object of satisfying the claims of their 
employees for higher wages to meet the increased cost 
of living in industrial centres. It appears, on investi- 

ation, that the increase in the cost of living is largely 

ue to high rents, and as the higher-grade railway 
men have for many years been provided by the com- 
panies with houses at low rentals, it is now suggested 
that an extension shall be given to this system. The 
trade unions, however, appear to object to the pro- 
posal on the ground that the system will increase the 
companies’ power over the men in the event of a 
strike. 


Messrs. Wilson’s bobbin works at Garston, near 
Liverpool, have for some time been the scene of a 
strike. About 700 workers, however, refused to come 
out, which caused great resentment among those on 
strike, so much so, in fact, that the workers who 
remained in have had to be escorted to and from their 
work by the police. On Tuesday last, in order to 
escape a threatening crowd, the police placed a party 
of girls on a tram-car for Liverpool, but as the car 
passed through the crowd volleys of stones were hurled 
at it; this is another instance of the want of chivalry 
of the striker, examples of which were common 
during the cotton strike last year in Lancashire. 
Baton charges had to be made, and reinforcements 
sent for, before order was restored. 

The ridiculous pitch to which professionalism in 
games has grown is indicated by the fact that intima- 
tion has been sent to the chairman of the Scottish 
Football Association by the National Insurance Com- 
mission to the effect that football playing comes 
under the category of manual labour, and that foot- 
ball players must be insured, whatever their wages 
may be. The absurdity of the thing would suggest 
that it is a hoax were it not that it has been legally 
decided that a football player is a workman. 





MANUFACTURING Sires OFFERED BY THE Barry Ral'- 
way Company.—The Barry Railway Company have sites 
available in the South Wales district for the establish- 
ment of new works, which, it is claimed, possess excep- 
tional facilities for economy in working cost. The com- 
pany also offer cheap and expeditious transit. Full 
particulars may be obtained from Mr. T. H. Rendell, the 
= manager of the Barry Railway Company, Barry 

ks. 
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CURRENT RAILWAY CONSTRUCTION. 


Tue recent course of railway affairs has not been 
calculated to encourage ——s constructive activity, 
but the extension of the British railway network is by 
no means wholly arrested, although it is proceeding at 
a slackened rate. A fair amount of work is being 
carried out in London, and the Central London Railway 
Company has completed its important extension to 
Liverpool-street. Arrangements for the construction of 
a short extension from Wood-lane to connect with the 
Great Western system are being actively proceeded 
with, and the extension of the main line of the Central 
London to ing, where communication will be 
secured with the Great Western, has been commenced. 
A subway connecting the City and South London 
Railway with the Metropolitan Railway and the 
Great Northern and City Railway at Moorgate-street, 
is approaching completion. 

The London, Brighton, and South Coast Railway 
Company has introduced electrical working on the 
line to London — through Tulse Hill; an im- 
proved service has thus become available between the 
City and Balham, Norwood, and Streatham. Work- 
shops at Lancing, Peckham Rye, and Norwood Junc- 
tion involved an outlay during the past half-year of 
23,012/. The London Electric Railway Company made 
a capital account expenditure in the past half-year of 
24,2901. upon its Charing Cross extension. The Pad- 
dington extension also involved a capital account 
expenditure of 39,427/. Alterations projected by the 
Metropolitan Railway y woe oe at its Baker-street 
station have reached a forward stage. The work of 
electrifying the East London Railway by the lessee 
companies is well in hand. The widening of the Metro- 
politan Railway between Finchley-road and Wembley 
Park has been commenced. Alterations at the 
Liverpool-street station have involved the Metro- 
politan Railway in an outlay of 28,058/. during the 
past six months. 

The Great Central Railway Say has taken a 
lease for 999 years of the new dock at Immingham, 
owned by the Humber Railway and Dock Company. 
Granary buildings still remain to be finished, but the 
work is being vigorously proceeded with, and is 
approaching completion. A graving dock has been 
completed, and business operations have been com- 
menced. As regards other works which are being 
carried out by the Great Central Railway, a deviation 
at Keadby is proceeding satisfactorily, and a contract 
has been let for the construction of a new railway and 
highway bridge over the Trent. The widening of 
the Great Central Railway at Darnall, including 
the opening out of a tunnel, has been commenced. 
Arrangements are now in hand for widening the Great 
Central Railway lines between Doncaster and Thorne 
Junction, and between Wrawby Junction and Brock- 
lesby, as well as at Frodingham. Progress has been 
made with the construction of a new line between 
Clipstone and Kirkby-in-Ashfield, and permanent-way 
materials for a section between Mansfield and Clip- 
stone Junction will shortly be received. The con- 
tractors for the Hull and Barnsley and Great Central 
joint railway between Gowdall and Braithwell are 
pressing on the works. 

The Great Eastern Railway Company has no very 
important new works in hand. Progress has n 
made, however, with the construction of a light line 
between Elsenham and Thaxted. Some additional 
works have also been carried out at Parkeston Quay, 
Blackwall, Stratford, and Southend. Widening works 
have been proceeded with between Lea Bridge and 
Pickett’s Lock and between North Walsham and 
Cromer. The Great Northern Railway Company has 
now completed works which it has had in hand at 
Finsbury Park Station. A contract for the construction 
of a slow line on the up side between Corby and Little 
Bytham is making good progress. Another contract 
has been let for a slow line on the down side between 
Little Bytham and Stoke. Work on the southern 
section between Little Bytham and Corby is being 
vigorously prosecuted. A light line between Bawtry 
and Haxey has been completed. An up slow line is 
being provided between Nostell and Hemsworth South 
Junction, on the West Riding and Grimsby joint line. 
The construction of an overbridge in lieu of an 
existing level crossing at the south end of Peter- 
borough station is well in hand. A line between 
Kirkstead and Little Steeping, a distance of 15 miles, 
has been contracted for, and some rogress has been 
mace with its construction. Lines pal works involving 
an estimated outlay of 2,115,708. remain in abeyance. 

The Great Western Railway Company has made 
good progress with its Swansea District lines, the 
improvement of Paddington station, and widening 
and other works in the Birmingham district. The 
Reten extension into the china-clay district in Corn- 
wall, near St. Austell, has been brought into use. Pre- 
parations are being made for letting a contract for the 
construction of the portion of the- Wolverhampton 
and Bridgnorth Railway between Wolverhampton 
and Kingswinford. It is pro to expend 60,0001. 
for additional jetty and siding accommodation at 


Fowey. During the past half-year an expenditure of 
33,638/. was mon upon a Birmingham =tdining. includ- 
ing the enlargement of Snow Hill station, Birmingham. 
The Hull and Barnsley Railway Company reports 
that the greater part of the works of the Hull joint 
dock is approaching completion. The cateeneteah, 
with the exception of the gates, which are now being 
erected, has been finished, and the construction of the 
north-east arm and two graving docks is in progress. 
It is expected that the dock will be ready for opening 
in the next twelve months. The Lancashire and 
Yorkshire Railway Company has nearly completed a 
carriage-repairing shop, offices, &c., at Meols Cop, 
Southport. Enlargement of stations and works upon 
lines open for traffic involved an outlay during the past 
half-year of 50,929/. 

The London and North-Western Railway Company 
is making preparations with the view of commencing 
additional tunnels between Camden and Loudoun-road, 
authorised by the company’s Act of this year, and for 
new lines from the latter point to the north end of 
Kensal Green tunnel at Willesden. A new line 
between Willesden and Harrow has been opened for 
traffic, and the works on asection between Harrow and 
Watford are in such a forward state that it is expected 
that the section will be ready for traffic during the 
current half-year. The widening of the portion of 
the Rickmansworth branch at Watford, and a new 
line to Croxley Green have been opened for local traffic. 
On a new loop line at Coventry, 34 miles in length, 
about one-sixth of the excavation has been effected, 
and twelve out of fifteen bridges are in hand. Short 
loop-lines to facilitate the working of goods and coal 
traffic are about to be constructed at Cheddington, 
Weedon, Welton, Coventry, Foleshill, Stafford, and 
other points. On the widening of the Trent Valle 
line between Armitage and Rugeley, more than half 
the earthwork has been completed, and progress is 
being made with ten bridges, and with a viaduct over 
the Trent. New stations have been opened for motor- 
train service at Dobcross and Moorgate crossing, on 
the Delph branch, and at Grasscroft, on the Oldham 
branch, as well as at Six Bells, on the Abersychan 
branch. The company is also proceeding with an 
extensive coal dépét and sidings at Hinderton Field, 
Birkenhead. The London and South-Western Railway 
Company is making active progress with reconstruction 
works at Waterloo terminus. A newopen dock at South- 
ampton is practically completed and has been in use 
for some time. Two of four large sheds to be erected 
alongside this dock are finished, and a third is in hand. 
The steamboat service maintained by the company 
between Southampton and Havre has been lately im- 
proved by the introduction of two new steamers built 
on the geared-turbine principle. 

The North-Eastern Railway Company has opened its 
Goole and Selby branch. Enlargements and altera- 
tions at Bridlington and Northallerton stations are 
approaching completion. The Great Southern and 
Western Railway Company of Ireland expended 
during the past half-year 51537. upon new carriage 
and wagon-shops at Inchicore. During the current 
half-year a further outlay of 11,171/., and in subse- 
quent half-years a further outlay of 49,552/., is pro- 

to be made at Inchicore. The Midland Great 
estern Railway Company of Ireland is doubling its 
Attymon and Athenry line. 

The Taff Vale Railway Company has heen providing 
additional siding and other accommodation at Ponty- 
pridd and upon its Roath and Rhondda branches. The 
Barry, the Great Northern of Ireland, the Midland, 
the Metropolitan District, the North London, and the 
North Staffordshire Railway Companies have had few 
new works in hand of late. 





REINFORCED-ConcRETE Fitoor Texsts.—The British 
Fire-Prevention Committee on the 14th inst. undertook 
some supplementary loading tests with a reinforced-con- 
crete floor (submitted + | the United States Steel Pro- 
ducts Company), which had been under fire and water 
test of four hours duration on July 24 last, when the 
standard of ‘full protection,” class B, was obtained. 
‘*Triangle mesh” was used as reinforcing material. The 
centre bay of the floor, measuring about 15 ft. by 7 ft., 
and being 5 in. thick, was to be loaded to 5 cwt. 2= 
foot super, and records were to be taken of the deflec- 
tion at certain intervals, the object of the test being to 
show that a floor of this type is still serviceable after a 
severe fire. 





Conrracts.—An artesian-bored tube well has recentl 
been completed by Messrs. C. Isler and Co., Limited, 
Bear-lane, Southwark-street, London, 8.E., for the 


NOTES FROM THE UNITED STATES. 
PHILADELPHIA, August 7, 

THE upward tendency in prices is still manifest ; all 
mills are overcrowded with business, some with suffi- 
cient business to keep them busy for two or three 
months, and some much longer. A large number of 
blast-furnaces are now out of the market. Very few 
mills are able to take short-time contracts. The Carnegie 
Steel Company has orders enough to keep them busy 
until next July. Pittsburg is enjoying its greatest 
eas. The labour situation has not improved. 

here isa demand for skilled and unskilled labour such 
as has never before been experienced. The Pressed- 
Steel Car Company and the Standard Steel Car Com- 
pany have orders for the delivery of 10,000,000 dols. 
worth of cars before early winter. Advances have 
taken place in all material except steel rails. Sales 
of basic pig for the past week at Pittsburg amounted to 
35,000 tons ; at St. Louis, 20,000 tons. Inquiries are 
in hand for 50,000 tons. The independent mills are 
heading in the advance in prices. There is an 
urgent call for boat, locomotive, structural plates, 
sheets, and steel billets. The inquiries for steel 
rails for next year’s delivery figure up 300,000 
tons, and numerous other inquiries are expected. 
The rail mills have more orders booked than at 
any time for a year or two. Railroad building is 
receiving an impetus. The oversold condition is 
stimulating demand for probable instead of actual 
requirements. The railmakers expect to have orders 
on their books within a few weeks calling for delivery 
as late as June next year. The volume of cereal and 
cotton freight that will soon be ready for the railroads 
exceeds in volume that of any previous year. The 
United Fruit Company bas placed an order with 
Scotch shipbuilders for three steamers, and for five 
vessels with American shipyards. These ships call for 
21,000 tons of shapes, en shipyards have just 
closed orders for 25,000 tons of plates and shapes. 
The Brooklyn Rapid Transit Company has issued 
inquiries for 90,000 tons of structural material, and 
has options on 60,000 tons additional. Besides this, 
the company has asked prices on 20,000 tons of steel 
rails for delivery over the next three-and-a-half years. 
The Interborough Company of New York is asking 
for prices on 90,000 tons of structural material to 
supply the requirements for the subway system now 
under construction. 





SuBMARINE GRoUND-BELL aT THE LizaRD.—We are 
informed by the Submarine Signal Company, Friars 
House, New Broad-street, London, E.C., that on and 
after August 17 a submarine und-bell will be estab- 
lished in position 1 mile 24 cables South, or 180 deg. true 
= 16 deg. W. magnetic) from the Lizard Lighthouse. 
n thick or foggy weather the bell will give four strokes 
in quick succession, followed by a silent interval of 
30 seconds. 





Mininc Macuinery.—Our exports of mining machinery 
do not make a very good showing this year, their value to 
July 31 having been only 609,436/., as compared with 
580,743/. in the first seven months of 1911, and 762,785/. 
in the first seven months of 1910. The value of the 
ged to British South Africa declined to July 31 to 

.912/., as compared with 291,351/. and 372,5401, respec- 
tively. Australia has also imported less British mining 
machinery this year. 





PrrsonaLt.—The temporary office of the Royal Com- 
mission on Oil Fuel for the Navy is, for the present, at 
47, Victoria-street, Westminster, S.W., to which address 
all correspondence should be forwarded.—What was until 
recently known as the Sandycroft Foundry gg 2 
Limited, Sandycroft, near Chester, will in future 
called Sandycroft Limited, Sandycroft, near Chester, on 
account of the confusion that has arisen from the use of 
the title Sandycroft Foundry Company, many people 
having thought that the firm were makers of iron castings 
and heavy engineering material only, whereas for many 
years they have been making electrical machinery, starters, 
motors, and generators, both direct current and alternating 
current.—We are informed that Mr. G. D. Seaton has 
joined the staff of Messrs. Richardsons, Westgarth and 
Co., Limited, and will represent the Manchester district, 
where he will act as sales agent for their land specialities. 





Tue Frre- Resistance or Doors anpD SHUTTERS.— 
No. 7 of the Journal of the British Fire-Prevention 
Committee for 1912 has recently appeared, and contains 
the tabulated results of tests on the fire-resistance of 
doors and shutters. The results of tests on fifty-eight 
doors made in the last ten years are contained in the 
number of the journal to which we have alluded, and 





Amersham Water Company, at Amersham, Bucks, under 
the supervision of Mr. A. F, Phillips, Caxton House, 
Westminster. This is the third well of the kind bored 
by the firm for this company. It has a bore-hole 30 in. 
in diameter, lined some distance with steel-socketed 
tubes, the remainder being bored without lining into the 
chalk to a depth of 260 ft., full size throughout. Inaddi- | 
tion to this, eum. Isler and Co. have received an order 
to supply and fix Diesel engines and air-lift pumpin 
lants, with surface pumps, for the Limpsfield and Oxt 








ater Company, Limited. | 


| the facts arrived at are presented 


appear in the form of four tabulated summaries, in which 
in a concise form. The 
summaries have been jointly pre by Mr. Edwin O. 
Sachs, F.R.S. Ed., and Mr. Ellis Marsland, respective 
chairman and hon. secretary of the British Fire-Preven- 
tion Committee, and from the fact that the International 
Fire-Service Council are shortly issuing French and 
German translations of this journal, the value of the work 
may be estimated. The publication may be procured from 
the British Fire-Prevention Committee, 8, Waterloo- 
place, Pall Mall, the price being 2/. 2s, net, 
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10-HORSE-POWER “MONOBLOC” MARINE OIL-ENGINE 


CONSTRUCTED BY MESSRS. BOULTON AND PAUL, LIMITED, ENGINEERS, NORWICH. 
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Tue engine which we illustrate on this and the! an end elevation, while in Fig. 5 may be seena perspec- it. To ensure getting the cores cleanly away 4 
opposite has been constructed for marine purposes tive view of the engine, reproduced from a photograph. long inspection-door is provided in the water jacket 
by Messrs. Boulton and Paul, Limited, Norwich. Our The cylinders, which have a diameter of 3 in. of the exhaust-pipe, which is clearly shown in the 
illustrations show, in Figs. 1, 3, and 4 respectively, a | and a stroke of 5 in., are cast en bloc, the exhaust- illustrations. e water jackets round the cylinders 
longitudinal vertical section, a transverse section, and | pipe also being en b/oc with the water jacket round are large, to ensure perfect cooling under heavy 
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loads. The carburettor is placed on the starboard 
side of the engine, and there is a passage cast across 
the cylinder heads through the water space. By this 
arrangement it is possible to place the carburettor in 
a very accessible position. The arrangement of the 
valves has been well thought out, as may be seen from 
the sections, Figs. 1 and 3, the inlet-valves being placed 
immediately over the exhaust-valves and operated by 
push-rods and rocking-levers worked from the cam- 
shaft. The rocking-levers are fitted in a separate 
dome, which completely encloses the inlet-valve gearing 
and also serves as a support for the rocking-levers, the 
arrangement being very neat. The valves can be taken 
out by simply revolving the inlet-valve dome and the 
dog-clamps which are provided for holding down each 
pair of inlet-valves. The exhaust-valves and tappets 
are entirely enclosed by an inspection-door, secured 
by two wing-nuts, so that it can be easily taken off. 
A further convenient arrangement is that any one 
of the tappets can be taken out by withdrawing its 
corresponding valve and push-rod, as the tappets 
themselves are of larger diameter than the rollers. The 
cam-shaft is cut from solid steel, and has a tangential 
form of cams, to ensure an easy lift of the valves, and 
consequently quiet running. It is driven by silent 
chain and has a separate chain for the magneto. The 
shaft runs on two bearings of cast iron, splash lubri- 
cation being provided, and on the bearings there are 
little oil-wells to catch the oil. 

The water-pump is of the rotary type, driven directly 
from the forward end of the crank-shaft by a special 
coupling, which is arranged to take up any lateral 
play there may be in the crank-shaft, as is shown in 

ig. 1. The crank-shaft is carried on two bearings, 
which are drilled through to allow for lubrication, the 
lubricant being forced under pressué supplied by an 
oil-pump driven from the ma; eto-spindle (Fig. 2), the 
oil being drawn from the crank-case sump and delivered 
tothe main bearings, and thence through the oilways 
to the big-end bearings. Special attention has 
paid to making the crank-case oil-tight, and a neat 
arrangement is provided to prevent any oil escap- 
ing trom the fly-wheel bearing by a special form 
of vil-thrower and catcher, which may be seen in 
Fig. 1. The method by which the oil is strained 
is also shown, the whole of the bottom of the 
crank-case above the oil-well being covered with a 
fine mesh of gauze, through which the oil has to strain 
before it is re-pumped. is also serves the pu 
of preventing the oil in the sump being splashed up 
in & Seaway. 

The starting bracket is carried off the cylinder cast- 


been | p 





Fig. 5, 


ing, as shown in Fig. 1. The magneto-coupling is a 
flexible leather joint, which has been designed with 
the view of silent running. It is shown in section in 
Fig. 2. 








THE ‘‘DOUST” EXPANSION JOINT. 

WE illustrate below a very simple and effective 
type of expansion joint for steam and hot-water 
ipes, which is now being manufactured by Doust’s 
atent Expansion Joint Company, 67, New Oxford- 
street, London, W.C. Though it has been on the 
market for some little time and has been adopted by 
some of the leading steamship companies, it does not 
appear to be as widely known as it deserves. 
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It will be seen that it consists of what we may call 
two outer shells A and B, which are respectively 
bolted to two flanges of the line of Pipe. and inside 
these two shells are two liners C and D, which are 
secured in A and B, as shown in the illustration ; 
they, however, slide a steam-tight fit one within 
the other, C being also a steam-tight fit in B, and 
B within A. The bolts E and F are merely to pre- 
vent undue motion. The cock is available for the 

urpose of ascertaining whether the inner sleeves 
are tight and, if required, for drainage purposes. As 
will be seen, the features of the joint are that it has 
no packing, which is a considerable item in the cost of 
upkeep. There is also no gland. It is claimed to be 
ahectenely tight under all conditions, and is specially 
suitable for pipes that are subjected to great variations 
of temperature. Moreover, it is very sensitive in 
action, and is omens easily fitted to any existing 

ipe arrangement. When once fitted up it requires no 
farther attention. 

This joint has now been 
over four years, and has 


ut to practical test for 
n approved by the 


Board of Trade and by Lloyd’s. In addition to being 
used with steam and water it has been tested with gas- 
oil at 75 lb. pressure per sq. in. With regard to its 
life, the extent of this is not at present known, but 
those joints that have been in use for the time above- 
mentioned have, we understand, given no trouble 
whatever, and continue to give complete satisfaction. 
Ry reason of its construction the cost of manufacture 
is necessarily greater than that of other types, but as 
the first cost is the only cost, a considerable saving is 
effected in repairs and renewals, apart from the ques- 
tion of coal consumption due to the absence of leak 
joints ; for it is astonishing how much steam at hig 
pressure may be wasted through leaky expansion 
joints. 

These joints have, we understand, been supplied to 
the General Post Office, the Metropolitan Water 
Board, the Peninsular and Oriental Steam Navigation 
Company, the Federal Line, the General Steam Navi- 
gation Company, the Shaw, Savill, and Albion Steam- 
ship Company, &c. A use to which this joint has 
been found specially to lend itself is for telescoping 
the steam-pipe of steam steering-engines when it is 
necessary to disconnect the engine and work the 
steering-gear by hand. As an instance of the great 
flexibility of the joint, a 4-in. joint, supplied to one of 
the Government departments in 1910, is used for 
hot and cold water feed to boilers with a daily 
variation of temperature of 125 deg. Fahr. Durin 
the past eighteen months the Peninsular and Orienta 
Steamship Company have fitted these joints on 
seven new vessels, 








Tue German Mortor-Driven Suir ‘“* Monts Penepo.” 
—The Howaldswerke, Kiel, have recently completed for 
the Hamburg-South America Steamship Company, Ham- 
burg, the trans-Atlantic twin-screw cargo-boat Monte 
Penedo, which is propelled by two-cycle crude-oil engines. 
Her principal dimensions are :— , 350 ft. ; breadth, 
50 ft. ; and depth, 27 ft. Her gross registered tonnage 
is about 4000 tons; she has a carrying capacity for 6500 
tons, and her s fully loaded is about 10} knota, The 
propelling machinery consists of two reversible, four- 
cylinder, two-cycle, Diesel-Sulzer crude-oil engines of, 
together, about 2000 indicated horse-power. The auxi- 
liary machinery includes a 50-horse-power Diesel-engine- 
driven dynamo ; an air-compressor driven by a similar 
engine; an accessory steam-driven air-com r; a 
condensing and water-cooling plant. The auxiliary 
machinery is steam-driven, with the exception of the 
steering-gear, — in the open sea ay") by ny 
an or oma © necessary steam is rai in an oil- 
fired boiler. 
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THE CANADIAN FLOATING SHIP DOCK 
‘** DUKE OF CONNAUGHT.” 


Messrs. Vickers, LIMITED, have this week started 
on her voyage to Canada, the floating ship dry-dock 
built at their Naval Construction Works at Barrow-in- 
Furness for their new establishment at Montreal. This 
dock is one of the largest yet built, and is illustrated 
in Figs. 1 and 2, page 230. It is capable of docking 
the, ~ existing vessel in the British Navy. It is 
of the double-sided self-docking type, on the principle 
known as the “‘bolted sectional.” It consists of a 
pontoon or lifting portion of the dock, and two parallel 
side walls, built on to and forming part of the same, and 
the whole length is divided into three complete and 
separate sections, which, when bolted together, form 
the complete dock. These sections are so arranged that 
when the dock is separated into its three parts, any 
two of them can dock the remaining third between 
them. For this purpose each section is fitted with its 
own independent pumping machinery, so that it can 
also act as an independent unit. 

The general dimensions of the dock are as follow :— 


. In. 
Length over platforms... vad ae 0 
6 


99 ntoons 
Width over all Si ae 
Depth of | a pee at centre 
Length of side walls 


Height of side walls above pontoon 


17 6 
12 6 
100 

a 27 6 

.. 25,000 tons 
The construction of the dock is such as to make it 
suitable for lifting a modern British battleship, the 
pontoon deck being specially stiffened to allow it to 
os a large portion of the weight of the vessel on 
side or bilge, as well as central, keels. 

The pontoon consists of a rectangular structure 
plated in all round with the exception of the portion of 
the deck which comes directly under the walls, and 
stiffened internally by longitudinal and transverse 
girders. It is divided into three sections by joint 
chambers. The two end sections have their outer 
extremities built in the form of a point or bow termi- 
nating in a working platform carried on plate and 
braced girders. The bottom plating, except under 
the walls, is arranged to run transversely, and is con- 
nected to the plating of the sides and points by chine 
angles; the top or deck plating, pred tore arranged, 
is connected to the face of the side wall by chine 
angles. The pontoon is divided into four compart- 
ments by three longitudinal intercostal water-tight 
plate-bulkheads. Transversely the pontoon is divided 
into 54 bays, 20 in the central section and 17 in each 
end section, by transverse girders, consisting of 
plate-bulkheads. In the compartments under the 
walls the plate-girders are replaced by special lattice- 
girders. 

In addition to the bulkheads, the deck and bottom 
platings are stiffened by means of a series of longi- 
tudinal frames which run fore and aft over the length 
of the pontoon, intercostal between the transverse 
girders. In addition to the transverse lattice-girder 
under the wall, intermediate transverse ordinary 
frames are fitted 2 ft. 6 in. apart, and are prolonged 
upwards, forming the ordinary frames of the walls. 

he central bulkhead between the transverse girders 
is stiffened by vertical ‘‘ breathing” plates, which are 
well stiffened and connected to a longitudinal curtain- 

late. Outside this framing of breathing plates and 
ongitudinal curtain - plate, the pontoon deck and 
bottom are stiffened by longitudinal framings consist- 
ing of angles, connected to the transverse bulkhead 
stiffeners by gussets and diagonals. These framings 
extend to the line of the face of the wall. In the 
centre section several of these frames are provided 
with plates riveted to them, to take the load trom the 
side keel-blocks. The intermediate longitudinal bulk- 
heads are formed of vertical plates, intercostal 
between the transverse girders, to which they are 
attached, as they are also to the top and bottom plat- 
ing. To facilitate the complete withdrawal of all 
water in the pontoon, shal’ow troughs are fitted, 
which form a gutter. 

The walls of the dock are plated horizontally and 
have a batter on the face or inside wall. The top 
deck of the walls is plated longitudinally, and is con- 
nected to the side plating by double-chine angles. An 
engine-deck, on which is placed all the machinery of 
the dock, is fitted about 16 ft. below the top deck, 
and is arranged water-tight. Each wall is divided, in 
addition to the joint chambers, into ten water-tight 
divisions by plate bulkheads, coming in line with the 
bulkheads in the pontoon, of which they are a con- 
tinuation. At each end of the wall a docking land is 
formed, on which the central portion can rest when 
being self-docked. The framing of the walls is of 
two types, braced and ordinary. In line with the 
transverse girders of the pontoons, of which they form 


deck aw ae aon 

Width of side wall at base 
” ” to 

Clear width between oe 


Draught of vessel ... va 
Lifting capacity 


fenders 





a continuation, the frames consist of single angles 
stiffened by vertical web-plates, the front and back 
frames being cross-connected by a series of diagonals 
and gussets. The ordinary frames of the walls 
consist of single angles back and front, cross-con- 
nected by a series of horizontal struts. Special 
stiffening is fitted in way of the machinery. bout 
1 ft. below the top deck a running deck is pro- 
vided for enabling ropes to be easily handled and run 
from one end of the dock to the other outside the 
stanchions. Timber-heads and such fittings required 
in berthing vessels are fitted on this deck. At a 
distance of about 15 ft. and 29 ft. respectively below 
the running deck, two further stages, known — 
tively as painting and shoring stages, are provided. 

Each end of the central section and each square 
end of the terminal sections is provided with a joint 
chamber, by means of which the sections can be joined 
together or parted. For the purpose of dealing with 
commercial vessels, which ordinarily will not have 
the weight or dimensions of the Dreadnoughts, the 
dock has been designed so that it can work when 
required in two independent units of unequal size, 
and to facilitate the rapid connection of the two por- 
tions, cast-steel rocking joints, in the form of knuckles, 
are fitted at the level of the keel-blocks. The pumpin 
installation of the dock is driven by steam genera’ 
in boilers carried on the dock itself. Each section of 
the dock has its own complete pumping installation, 
and each installation consists of two boilers and two 
engines aud pumps installed in specially constructed 
chambers on one of the walls. The pumps, which are 
of the centrifugal type, 17 in. in diameter, are seated 
on a main drain at the bottom of the dock, which is 
continued over practically the whole length of each 
section. From the main-drain compartment pipes are led 
to each separate water-tight division of the dock. Each 
compartment is governed by its own separate valve, 
and the main inlet pipe and pump discharge pipe are 
| sper by separate screw-down valves, and in addition 

ave each a non-return flap-valve on the outside. The 
compartment valves of each section of the dock are all 
operated from a valve-house placed on the top deck of 
each section, by means’ of the Westinghouse electro- 
pneumatic system, which is based on the principle of 
—— presses by compressed air and controllin 
the same from # distance by means of valves opera 
by an electro-magnet. Each valve-house is in tele- 
phonic communication with its respective engine-room 
and also with the others when the dock is working as 
a single unit. 

Each section of the dock is also provided with a 
direct-acting steam-pump, arranged to draw from the 
sea, and capable of providing a full stream of water 
for fire service or washing down vessels. These pumps 
are also connected to the main drain, so that they may 
be used as a drainage service for completely emptying 
the compartments. Two similar steam-pumps are also 
fitted on the opposite wall of the dock. 

Steam heating is provided to prevent water in the 
compartments from freezing, and also for the mecha- 
nism that could be affected by frost. Each water-tight 
compartment is provided with the Gardner and Fer- 
guson indicating system, to show, in the valve-house, 
the level of the water inside it. This system is described 
on page 238 of this issue. Similar gear is also provided 
for indicating the draught of water over the keel- 
blocks. The dock is provided with eight steam cap- 
stans, four on each wall. The spindles of the cap- 
stans are carried down sinha to the level of 
the pontoon deck, where, in a small chamber in the 
wall at this level, cable-lifters are fitted, so that the 
mooring cables may be hauled in or paid out when 
the dock is being moved about. nkey boilers 
are provided on the wall remote from that in which 
the main boilers are fitted, to provide steam for the 
capstans and fire-pumps fitted on that wall. On the 
top deck of this wall a 3-ton electric travelling gantry 
crane is fitted and arranged to traverse the whole 
length of the wall. At both ends of the combined 
dock a pair of flying gangways or swinging bridges are 
fitted, affording access from one wall to the other. 

The dock will be lighted throughout the machinery 
compartments by means of electric lamps. The out- 
side lighting consists of bracket standards, each 
supporting a cluster of lamps. Box terminals are also 
fitted on the walls, from which lamp clusters can be 
taken by flexible leads for lighting any particular 
agen of the ship on the dock. Electric current will 

supplied through cables from the shore. 

The dock is vided with the usual bollards and 
timber heads. Roller fenders are also fitted to pro- 
tect the walls of the dock from an entering steamer. 
Eight mechanical side shores, four on each wall, are 
provided. These can be screwed in or out by a 
standard fitted on the sa deck. Keel-blocks, side 
or docking keel-blocks, and bilge-blocks are provided ; 


the latter are arranged to be pulled in or out to suit } 


the shape of the ship when she has taken the keel- 
blocks. The keel-blocks are strongly made and closely 
spaced, to enable them to take the weight of the 
heaviest and most modern ironclads. Ladders are 
fitted leading from the upper deck of the dock to the 





pontoon-deck, and also into the various compartments 
of the dock. Suitable hand-rails are fitted all round 
the top deck. 

Ventilation by means of cowls and downcast pipes 
is arranged to each boiler and engine-room, and also 
to the interior of the walls. A valve-house large 
enough to contain the valve-control table and the 
recording instruments is fitted on the top deck of 
each of the three sections ; each valve-house contains 
the apparatus necessary for controlling the valves of 
its own particular section. 








NOTES FROM THE NORTH. 
3 Grascow, Wednesday. 
Glasgow Pig-Iron Market.—Last Thursday morning the 
ig-iron market was quiet, and an easier tone prevailed. 
he turnover consisted of 7000 tons of Cleveland war- 
rants at 60s. 7d. cash and 60s. 104d. one month, and 
closing sellers quoted 60s. 74d. cash, 60s. 11d. one month, 
and 61s. 2d. three months. Buyers of hematite offered 
76s. cash, and 77s. three months, with sellers at 77s. 6d. 
three months. In the afternoon dealings consisted of 
1000 tons of Cleveland warrants at 60s. six days, and owing 
rofit realising the closing prices fell away to 59s. 104d. 
pak ag 13d. one month, and 60s. 44d. three months sellers. 
On Friday morning the market was more active, and 
business amounting to 10,500 tons of Cleveland warrants 
was put through at from 60s. 04d. to 60s. 44d. cash, 60s. 
ten days, from 60s. 6d. to 60s. 74d. one month, at 60s. 44d. 
September 25, and at 60s. 10d. three months. At the 
close sellers quoted 60s. 44d. cash, 60s. 8d. one month, and 
61s. three months. In the afternoon Cleveland warrants 
became stronger, and 3000 tons were done at 60s. 6d. 
cash and five days, 60s. 8$d. one month, and 60s. 94d. 
October 11, and closing sellers quoted 60s. 6d. cash, 
60s. 94d. one month, and 61s. 3d. three months. A further 
advance took place on Monday morning, when Cleveland 
warrants amounting to 12,500 tons changed hands at 
60s. 9d. and 60s. 94d. cash, 60s. 74d. four days, 61s. 14d. one 
month, and 61s. 44d. three months. The session closed with 
sellers at 60s. 11d. cash, 61s. 2d. one month, and 61s. 7d. 
three months. The afternoon market was quieter, and 
the dealings consisted of 5000 tons of Cleveland warrants 
at 61s. cash and eleven days, 61s. 43d. and 61s. 5d. twenty- 
seven days, and 61s. 3d. one month. There were sellers 
over at 61s. cash, 61s. 3d. one month, and 61s. 74d. three 
months. On Tuesday morning the market was quietly 
steady, and 3000 tons of Cleveland warrants were done 
at 61s. cash, 61s. Od. ten days, 61s. 3d. one month, 
61s. 3d. and 61s. 44d. September 30, and 61s. 7d. Nov- 
ember 1. Closing sellers quoted 60s. 114d. cash, 61s. 3d. 
one month, and 61s. 74d. three months. In the afternoon 
4000 tons of Cleveland warrants were done at 60s. 10}d. 
cash, 61s. 0}d. twenty days, and 61s. 2}d. one month. The 
close was firm, with sellers at 61s. cash, 61s. 3d. one month, 
and 61s. $d. three months. When the market opened to-day 
(Wednesday) Cleveland warrants were firm and advanced 
steadily. Sellers were stiff, and after business was done 
at from 61s. 3d. to 61s. 44d. cash, from 61s. 6d. to 
61s. 94d. one month, and 62s. three months, the session 
closed firm at 61s. 7d. cash, 61s. 10d. one month, and 
62s. 1d. three months sellers. The turnover was 4500 
tons. In the afternoon the market kept firm, and 7000 
tons of Cleveland warrants were put through at 61s. 8d. 
and 61s. 9d. cash, from 61s. 7d. to 61s. 11d. ten days, and 
from 61s. 11d. to 61s. 10d. one month. The close came 
with prices the turn under the best, sellers quoting 
61s. 7. cash, 61s. 10d. one month, and 62s. 1d. three 
months. 


Scotch Steel Trade.—In the Scotch steel trade much 
activity still prevails, and there is a great demand for all 
kinds of material. Makers of the heavier classes of stuff, 
plates, &c., have been booking freely, and order-books 
are in many cases full up until the end of this year at least. 
Inquiries are also roe at present, and some respectable 
lines amounting to a large tonnage are now in the market, 
and if many of these are fixed up locally then the amount 
on order for export will be very considerable. Producers 
of light material are well employed and have recently 
secured a large amount of additional business, while 
makers of reinforced-concrete bars report that the present 
demand is much greater than has ever been experienced 
before. The demand for black and galvanised sheets is 
again on the increase, and a number of fresh orders have 
been booked. In all the latter connections the export 
inquiry bulks largely. Prices for all kinds of steel 
material are very firm. 


Malleable-Iron Trade.—The state of affairs in the 
malleable-iron trade of the West of Scotland shows no 
change, and the output is on a large scale. Makers are 
kept fully employed, and even at the advanced prices 4 
considerable amount of new business has resulted during 
the past week. 


Scotch Pig-Iron Trade.—In the Scotch pig-iron trade 
the makers are in an exceedingly firm position at the 
resent time, and very high prices are being obtained 
or the ordinary qualities of iron. Home consumers 
have again become fairly prominent buyers, while 
from the export market there is a _ demand for 
No. 1 qualities. Prices continue to rise, and the 
following are now the market quotations for makers 
No. 1 iron:—Clyde, Calder, Summerlee and Lang- 
oan, 76s. 6d.; Gartsherrie, 77s.; and Coltness, 
92s. 6d. (all shipped at G w) ; Glengarnock (at Ard- 
rossan), 778. ; Shotts (at Leith), 76s. 6d.; and Carron (at 
Grangemouth), 77s. Hematite iron is also strong, and 
80s. per ton is being commanded, while some makers wil! 
not take under 82s. 6d., and even at that high figure 
dealing has taken place. 
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NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Hull Coal Traffic.—The monthly returns of the coal 
traffic through the port of Hull during July show the 
substantial increase of over 298,000 tons com with 
the corresponding month of last year. The actual figures 
are 771,363 tons received at the port in July of this year, 
and 472,624 tons in July 1911. For the first time the 
total for the year exceeds that of the corresponding 
period of 1911. During the miners’ strike in the 
spring heavy deficits were shown, but since the resump- 
tion of work strenuous efforts have been made to 
make up the loss, and now the total for the first seven 
months is ahead of that of last year by no less than 
208,528 tons. The total tonnage received from January 
to July, this year, is 3,769,184 tons, against 3,560,656 tons 
up to July, last year. The coastwise exports for the 
month were 76,930 tons, bringing up the total sent to 
London and other home ports during the year to 500,692 
tons. Exports abroad for the month were 427,636 tons, 
an increase of 187,241 tons on July, 1911. The tonnage 
sent abroad during the seven months now reaches 
1,732,383 tons, com with 1,803,012 tons in the 
corresponding period of 1911. Denaby and Cadeby Main 
still head the list with a tonnage of 78,539 tons for July 
and 377,510 tons for the seven months. 


Increased Cost of Production.—An important statement 
was made by the chairman at the annual meeting of 
Samuel Fox and Co., Limited, the well-known steel 
manufacturers of Stocksbridge. The board had, he said, 
for some time been considering a scheme for developing 
the collieries and producing coke, for which the com- 
pany’s coal was reported to be specially adapted, but 
nothing had been done owing to the unrest in the 
labour market and the uncertainty of the effect of the 
Minimum Wage Act and the Mines Regulation Act on 
the cost of D 
again considering this scheme. With regard to the 
Insurance Act, the chairman stated that the directors 
had decided to pay the dividends in future less income- 
tax, a course which, he understood, was being generally 
adopted. 


Reports and Dividends.—The Sheffield and District Rail- 
way Company have declared a dividend on their ordinary 
shares for the half-year ending June 30 at the rate of 14 per 
cent. perannum. The net profits of the Sheffield forge and 
rolling-mills for the past twelve months has been 15,9697. 
A dividend of 10 per cent., equal to 10,000/., is recom- 
mended, 59697. being carried forward. Burys and Co., 
with smaller profits than the previous year, recommend 
the payment of a dividend of 64 per cent., similar to that 
of last year. The Brightside Engineering Company shows 
profits of 5817/., and a dividend of 6} per cent. is recom- 
mended on the ordinary shares, placiag 1000/. to reserve, 
and carrying forward 1238/. 


Steel and Iron.—The iron market continues firm. The 
holidays and existing high prices are factors militating 
against the placing of contracts, but there is a huge 
volume of work on hand, and a large tonnage is moving. 
Quotations for forge irons are from 61s. 6d. to 62s., 
and foundry from 63s. to 63s. 6d. Hematites are still 
strong, 80s. being readily paid for immediate neces- 
sities, while for forward deliveries 81s. is demanded. 
Bar iron is in strong demand, and supplies are short, 
though full time is being worked. Prices are advancing. 
Steel-makers, especially those who deal in high-speed 
and tool qualities, are experiencing a record year. The 
consumption of tungsten, chrome, vanadium, and other 
alloys, is far above the average of many past years. 
Agricultural machine and implement makers are finding 
a brisk market. Scythes, sickles, spades, shovels, and 
forks have a ready sale. 


South Yorkshire Coal Trade.—Business in coal, espe- 
cially steam and manufacturing qualities, bids fair to 
establish a record for the summer months. All the great 
Sheffield works are on full time and taking large supplies, 
while in the export trade owners are endeavouring to 
make up the leeway lost during the strike, and are push- 
ing consignments to the Humber ports as fast as the rail- 
ways can take them. There is some little co tion of 
traffic owing to the enormous tonnage on rail ; but, as a 
rule, the companies are coping well with the demand 
made upon them. Values are very firm, and there is little 
probability of any weakening before the winter months. 
Gas contracts still hang fire. The Sheffield Gas Com- 
pany’s tender for 300,000 tons has not yet been placed. 
There is only a limited demand for house fuels, and slight 
reductions are noted in best qualities. With the close of 
the holiday season, however, the demand for winter stock- 
ing will set in, and there is practically no forced selling, 
ate being compelled to pay full rates for forward 

elivery. 








Tue IrattaN TuRBINE-DaiveN Destroyer ‘INDO- 
‘1T0.”—The final trials of the 680-ton destroyer Indomito 
have recently been completed. The Indomito was built 
by the Societa Pattison, Naples, and she is the first of six 
Posi turbine-driven destroyers which have been orde 
from the Pattison Company for the Italian Navy. Her 
principal dimensions are the following :—Length, 73 m. 
(239 ft. 6 in.); breadth, 7.32 m. (24 ft.) ; depth, 4.82 m. 
(15 ft. 10in.). There are two Tosi steam-turbines, mounted 
in two separate compartments, each driving a propeller. 
They develop together 15,000 shaft horse-power, and are 
designed to give the destroyer a speed of 30 knots. 
During a three-hours’ trial run the s reached 35.09 
knots; & most satisfactory result, which reflects great 
credit upon the Italian teleaten. We gave on page 555 


r 


of our last volume an illustrated description of the Tosi 
turbines, 





roduction. The directors, however, were | ¢ 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—There is not a t deal 
of business passing in pig iron, but the lull was not 
unexpected after the recent activity. Producers are still 
behind with deliveries, and are being pressed by customers 
to make upshortages. The increased, and still increasing, 
output may fully meet current needs over the autumn, 
but shipments and home consumption promise to be very 
heavy, and practically the only stock to draw upon is the 
Cleveland iron in the public warrant stores. Values of 
Cleveland iron are higher than they have been for over 
five years. The upward movement is due chiefly to the 
fact that supply, as yet, is not quite adequate, and a 
rather sharp advance in warrants caused by specula- 
tive operations has assisted materially to strengthen the 
situation. Sales of No. 3 g.m.b. Cleveland pig have 
occurred at 61s. 9d. f.o.b., and that price is generally 
quoted, whilst No. 1 is 66s. 9d.; No. 4 foundry, 61s. 6d.; 
and mottled and white iron each 61s., all for early deli- 
very, rather higher rates being named on forward account. 
Fairly good inquiries for East Coast hematite pig are 
cenee, Mg but so far as can be ascertained they lead to 
little business. Prospects, however, are ed as 
bright, and values show an up tendency. The 
general market quotation for Nos. 1, 2, and 3, delivered 
to the end of next month, is 74s. 6d. Buyers are rather 
anxious to place orders at that figure for delivery to the 
end of the year, but sellers, as a rule, will not quote 
below 75s. for the last quarter of the year. Foreign ore 
is inactive, but sellers are well placed and are not parti- 
cularly ques business. Market rates are based on 22s. 
ex-ship Tees for best Rubio, and a contract is understood 
to have been made at that price for delivery over the first 
half of next year. Coke is in request for local con- 
sumption, and 21s. has now to be paid for average blast- 
urnace qualities delivered at Tees-side works. 


Stocks and Shipments of Pig Iron.—Stocks of pig iron 
are still being drawn upon, but on only a small scale now. 
To-night (Wednesday) the ay of Cleveland pig in 
the public warrant stores at Middlesbrough stands at 
288,743 tons, the decrease to date this month being 
1696 tons. Shipments of pig iron from the Tees to date, 
this month, average 3415 tons per working dey the total 
despatches being returned at 37,535 tons. To the same 
date, last month, the clearances of pig reached 46,797 
tons, or a daily aver: of 3900 tons, and for the 
corresponding part of August, last year, the loadings 
amounted to 49,823 tons, or an average of 4150 tons per 
working day. 


Manufactured Iron and Steel.—Very satisfactory and 
encouraging accounts are given of the manufactu iron 
and steel industries. All branches are in a most healthy 
state, and prospects are excellent. Productionis at its high- 
est, some firms reporting record outputs. Manufacturers 
are so busy that they are not seeking further orders, and 
many of them will not entertain suggestions to make 
contracts for delivery before 1914. Nearly all the 
establishments on Tees-side will be closed next week for 
the local race helidays. Quotations for all descriptions 
of finished iron and steel show an upward tendency, 
and further advances may be announced at any time. 
Common iron bars are 8. 5s.; best bars, 8/. 12s. 6d.; 
best best bars, 9/.; packing iron, 6/. 5s.; iron ship- 

lates, 7/. 15s. to 8l.; iron girder-plates, 8/. 5s.; iron 

iler-plates, 8/. 12s. 6d.; iron ship-angles, 8/. 5s; iron 
ship-rivets, 9/. 10s.; steel bars (basic), 7/. 15s.; steel 
bars (Siemens), 8/. 5s.; steel ship-plates, 8/.; steel ship- 
angles, 7/. 7s. 6d.; steel boiler- plates, 8/. 15s.; steel 
strip, 7/. 12s. 6d.; steel hoops, 7/. 15s. ; and steel joists, 
6l. 17s. 6d.—all less the customary 24 per cent. dis- 
count. Cast-iron columns are 6/. 15s.; cast-iron railway 
chairs, 3/. 17s. 6d.; light iron rails, 6/. 15s.; heavy steel 
rails, 6/. 7s. 6d.; and steel railway sleepers, 7/.—all net. 
Iron and steel vanised co ted sheets, 24 gauge, 
in bundles, stand at 12/. 10s. f.o.b.—less the usual 4 per 
cent. 

Ovr Locomotive Exports.—July was a good month 
for our locomotive exports, largely increased deliveries of 
engines yy | been made to the Argentine Republic. 
The value of the locomotives shipped to that quarter for 
the month was 73,602/., as compared with 31,171/. in 
July, 1911, and 41,6802. in July, 1910. Locomotives were 
also ship to other South American countries in July 
to the value of 32,491/., as compared with 10,797/. and 
16,2277. The total value of the locomotives exported in 
July was 164,073/., as compared with 139,000/. in July, 
1911, and 99,2601. in July, 1910. In the seven mon 
ending July 31, this year, locomotives were ex from 
the United Kingdom to the te value of 1, 209,934/., 
as compared with 1,381,944/. in the corresponding period 
of 1911, and 1,014,959/. in the corresponding period of 
1910. Shipments to Argentina to July 31, this year, 
figured for a value of 28 ., a3 compared with 231, 185/. 
and 407,730/. ; and to other South American countries for 
a value of 124,692/., as com with 140,466/. and 
89,0937. tively. The colonial demand for British 
locomotives has moved on as follows during the first seven 
months of the last three years :— 








Colonial Group. 1912. —_ _ 
£ 
British South Africa 140,854 25,952 181,334 
British India .. - .. 234,787 402,030 163,298 
Australia + on . 201,162 49,866 11,295 


The business done with Indian railways by British 
locomotive builders will be seen to have been somewhat 


unsatisfactory this year; on the other hand, there has 





been a gratifying improvement in the Australian demand. 





NOTES FROM THE SOUTH-WEST. 


Cardiff.—Tonnage arrivals for the week-end were upon 
a larger scale, and there appears to be a prospect of a 
continuance of more than average activity in shipping 
business. During the past week the exports were ver 
heavy, and this helped to reduce standing stocks of > 
For prompt loading quotations have m decidedly 
steadier, and advanced quotations have been occasionally 
established. The best Admiralty large steam-coal has 
made 17s. 3d. to 17s. 6d. ; secondary — 15s. 6d. to 
16s, 9d. ; best bunker smalls, 11s. to 11s. 6d. ; and ores 
smalls, 9s. 6d. to 10s. 3d. per ton. The best household 
coal has made 19s. to 20s. ; good qualities, 17s. 6d. to 
18s. 6d.; No. 3 Rhondda large, 17s. to 17s. 6d.; and 
smalls, 12s. to 12s. 6d. per ton. No. 2 Rhondda large 
has realised 12s. 3d. to 12s. 9d. ; and No. 2 smalls, 9s. 
to 9s. 6d. perton. As regards iron ore, Rubio has realised 
20s. 6d. to 21s. per ton, upon a basis of 50 per cent. of 
iron, and charges, including freight, insurance, &c., to 
Cardiff or Newport. 


Rhondda and Swansea Bay Ratlway.—At the sixtieth 
half-yearly meeting of this company, Mr. G. Deer, the 
chairman, stated that the new Swansea District Railway 
was well in hand, and that a connection with it would 
soon be effected. It was proposed to widen the line 
between Neath River bridge and Jersey marine station, 
and to connect it with the Swansea and Neath line. 


South Wales Coal.—The shipments of coal, foreign and 
coastwise, from the six principal Welsh ports— iff, 
Newport, Swansea, Port Talbot, Neath, and Llanelly— 
in July showed a great increase, coming out at 3,223,651 
tons, as compa: with 2,014,238 tons in July, 1911. 
Last year’s strikes and difficulties account, of course, for 
the exceptional advance of 1,209,413 tons. The ship- 
ments, foreign and coastwise, from the six ports in the 
first seven months of this year were :— iff—foreign, 
8,857,938 tons ; coastwise, 1,621,854 tons; total, 10,479,792 
tons. Newport—foreign, 2,132,656 tons; coastwise, 
382,543 tons; total, 2,515,199 tons. Swansea—foreign, 
1,523,974 tons; coastwise, 166,006 tons; total, 1,689,980 
tons. Port Talbot—foreign, 824,648 tons; coastwise, 
68,486 tons; total, 893,134 tons. Neath—foreign, 63,317 
tons ; coastwise, 77,115 tons ; total, 140,432 tons. Llanell 
—foreign, 77,150 tons; coastwise, 31,534 tens; total, 
108,684 tons. 


New Water Supply for Exmouth.—On the 6th inst., 
additional water-works for the town of Exmouth were 
formally opened. The town has hitherto been dependent 
on a gravitationsupply from the Squabmoor reservoir and 
intakes, draining about 700 acres on the pebbles and 
sandstones of the hills which form the watershed between 
the Exe and the Otter valleys. Owing to the nature of 
the formation, it was decided by the engineers, Messrs. 
G. H. Hill and Sons, of Westminster and Manchester, 
that no further gravitational supply was ible, and 
a pumping scheme was settled on, A trial borehole was 
accordingly sunk in 1908, at a point in the Otter Valley 
about 8 miles from Exmouth as the crow flies. It pene- 
trated the upper sandstones of the Trias formation, and 
ata depth of about 308 ft. entered the pebble is, whose 
outcrop is on the ridge of hills already mentioned. The 
total depth of the borehole is 338 ft., and it is lined with 
steel tubes, varying from 25 in. to 16. in diameter. An 
ample supply at a very satisfactory level was obtained 
during a prolonged pumping test in the summer of 
1909, and the borehole now forms part of the 
final scheme. The selection of the site was due to the 
advice of Dr. Boyd Dawkins, F.R.S. The pumping 
machinery now installed consists of two similar units of 
a combined capacity of 37,200 gallons an hour. Each 
unit comprises a ‘‘ National” suction gas-producer, 
supplying a 56-brake-horse-power “‘National” gas-engine, 
driving on one side an air-compressor, and on the other 
a set of three-throw ram-pum The water is raised 
from a depth of about 36 ft. in the borehole by means of 
air-lifts, passes through a subsidence tank, and is forced 
by the ram-pumps against a head of about 280 ft. The 
rising main is about 5 miles in length, and discharges 
into Squabmoor reservoir, whence the water gravitates 
to Exmouth. The contractors both for the trial bore- 
hole and for the pumping machinery were Messrs. A. C. 
Potter and Co., of Lant-street, Borough. The total cost 
of the scheme has been about 15,000/., and has been carried 
out under Messrs. G. H. Hill and Sons as engineers. 








CoNTEMPLATED HARBOUR CONSTRUCTYON AT THE FAROE 
Istanps.—The Danish Government is contemplating the 
construction of a number of harbour works at various 

laces ~ 4h. the Firée Islands—viz., ~& and a at 
te) vn; quay at Trangisvaag ; ur at Sko: ; 
harbour at Midvang, &c. It is proposed to extend the 
expenditure over a period of five years, and that the har- 
bour at Thorshavn shall be worked as a State harbour. 





O11-Burnine STEAMERS.—Some 250 steamers have been 
recent] — for burning oil-fuel, the largest being 
Toyo Kisen Kaisha liners Tenyo Maru and Chiyo Maru, 
of 13,454 tons and 13,431 tons respectively. The new 
Cunard liner Aquitania, of 50,000 tons, in course of con- 
struction on the Clyde, is to be similarly equipped, while 
a White Star boat, of 18,000 tons, which is now bei 
built at Belfast for the Cape and Australia route, an 
which is to be named the Ceramic, is also to use oil. 
Quite a large number of oil-burners are now employed in 
the Pacific; two of them, the Ventura and Sonoma, 
recently inaugurated a service for the Ocean Steamship 
Com: ny between San Francisco and Sydney, New 
South V ales. Another line of steamers burning oil-fuel, 


the Crown Line, will soon be running between Pacific 





Coast ports and Australia. 
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THE CANADIAN FLOATING SHIP DOCK “DUKE OF CONNAUGHT.” 
CONSTRUCTED BY MESSRS. VICKERS, LIMITED, SHIPBUILDERS AND ENGINEERS, BARROW-IN-FURNESS. 
(For Description, see Page 228.) 
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Fie. 2. 


ExaminaTIon ror Smoke Inspectors,—For some time | knowledge of the laws, by-laws, and regulations affecting used, and the main outlines of the epglication of gas, oil, 


pee Council of the Royal Sanitary Institute have the emission or prevention of smoke, and methods of pro- and electricity for the production of power in various 
urged to arrange an examination for smoke in- cedure in dealing with offenders ; a knowledge of elemen- industries. The fee for the examination in Great Britain 
spectors, and after careful consideration of the matter they _ tary chemistry and combustion ; a knowledge of furnaces, and Ireland is 3/. 3s. The dates of the examination: 
have decided to comply with the pro The syllabus | fuels, chimneys, stoking, smoke prevention in boiler and proposed for 1913 are: Manchester, April 18 and «4 
drawn up includes those subjects which it is necessary that | other furnaces, and in domestic fires ; smoke charts and | mdon, May 2 and 3. Further particulars may be 
smoke inspectors should be conversant with, both theoreti- | instruments, density and colour of smoke; a general | obtained from the secretary, Royal Sanitary Institute, 
cally and practically, among these being the following: a knowledge of the various industries in which furnacesare 90, Buckingham Palace-road, London, 8, W. 
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THE HEATING OF BUILDINGS. 

Ir is somewhat curious that the art which makes 
it its business to deal with such an apparently 
simple and such an old matter as that of the 
heating of buildings should have to rely on what is 
really an unsatisfactory basis for its practice. 
Artificial heating in this respect forms a singular 
contrast to its sister art of artificial lighting, in 
which the basis and data of procedure bear a close 
relation to the results which are actually obtained. 
To arrange the artificial lighting of a room in such 
a way that each or any part of it shall receive a 
minimum amount of light is a comparatively simple 
matter. The reason for this lies not so much 
in the simplicity of the rules which have to be 
observed, as, in fact, that the immeasurable factors 
which enter into the problem, and interfere with 
the results which the rules should give, are of com- 
parative unimportance, Artificial heating is in a 
different case trom this. The rules which have to 
be observed are probably simpler than those which 
apply to lighting, but the number and magnitude 
of the factors which enter and interfere with the 
calculated result are so great that in many cases 
the recognised rules are quite useless as a guide to 
the heating effect of a particular heating apparatus 
in a particular room. 

The reason for the inadequacy of the existing 
rules, from which is usually determined the size of 
plant necessary for the heating of a room or 
building, will be clear on a little consideration of 
the problem involved. This consideration, indeed, 
will show that the construction of any such rules 
of a simple and workable nature, and of anything 
like general application, is practically an impos- 
sibility. The common method of determining the 
heat losses from a room, and from this the size of 
radiator or other heating apparatus required to 
warm it, is to calculate the amount of heat which 
passes, by conduction, through the walls, windows, 
&c., and to add a further amount to represent the 
heat carried away owing to the air circulation. 
Another method, anda simpler one, is to proportion 
the heating apparatus in terms merely of the cubic 
contents of the room. The second of these methods 
is obviously less scientific than the first, and is, 
indeed, so rough as to have little or no physical 
justification at all. None the less, it is probable 
that in the hands of a competent user it is likely to 
give results equally accurate with those of the 
more scientific method. This, however, is only 
when the rule is used in a competent way, and 
the obvious elimination of all local and special con- 
ditions of which it is guilty is allowed for by the 
trained judgment of the user. 

The method of determining the heat loss from 
a room by calculating the amount of conduction 
through the walls, &c., and by allowing for the 
heat carried away by interchange of air, is 
obviously scientific enough in its intention. Its 
inadequacy lies in the fact that it does not, and 
cannot, allow for the many local conditions which 
can and do crop up to confound the results of cal- 
culation. The rule in itself is but little guide, and 
true results can only be obtained from it when it is 
used by one competent enough to make an allow- 
tit. An 
obvious and very important factor, which tends to 
vitiate the results which are given by calculations 
made on the method, lies in the fact that the 


233 | method does not, and cannot, take any account of 


the adequacy, or otherwise, of the actual work 
which is put into the building of the room to 
If a room has many 
windows or doors, and those windows or doors are 
so badly made and fitted that an enormous air 
leakage takes place through them, even when they 
are closed, it is obvious that the effect may be 
a heat loss so great as to quite upset any calcula- 
tion which may have been made to determine the 
size of heating apparatus necessary for the room. 
It is also obvious that the effect of such leaky 
windows cannot be taken account of in any general 
formula for the calculation of the heat losses from 
rooms, especially as in, perhaps, the majority of 
cases the size of the heating plant has to be deter- 
mined before the room is built. 

Again, apart from the indefinite nature of an 
interchange due to leakage, it is clear that the 


actual air interchange due to doors, chimney, &c., 
will vary enormously, depending on the climatic 
conditions, and particularly on the duration and 
strength of the wind, so that, quite apart from 
bad workmanship, the air interchange which is 
assumed in calculating the size of the heating 
apparatus can be but a very rough approximation 
and can have no scientific exactness. Another 
factor tending to vitiate the results of calculations 
on heat losses lies in the actual construction of the 
walls and other boundaries of a room. When 
calculating the amount of conduction of heat 
through walls, it is no doubt easy to take account 
of, and to allow special coefficients for, different 
thicknesses and different materials, but it is not 
easy —indeed, it is impossible—to take account of 
the way the walls are actually built, the quality, 
for instance, of the mortar actually used, the close- 
ness of the bricks, the quality of the bricks, and 
other matter over which the engineer, who is 
responsible for the heating apparatus, usually has 
no control, and of which he frequently has no 
knowledge. 

It may be suggested here that, although from a 
strictly scientitic point of view the points we are 
advancing may be valid, yet that it is easy, by the 
use of suitable coefficients, to make a calculation 
for heat loss which will be of quite practical accu- 
racy. We doubt, however, if this is ‘really the 
case, and are inclined to suggest that although 
calculation may be a rough guide, it is rather the 
trained judgment of the users of the caleulations 
which leads to practical accuracy than the validity 
of the calculations themselves. This point of view 
indirectly receives support from an able and ex- 
haustive review of this subject, which was contained 
in a paper recently read by Mr. A. H. Barker 
before the Institution of Heating and Ventilating 
Engineers, at Southport. The object of Mr. 
Barker's paper was to show that the guarantees 
which are commonly given by heating engineers, to 
the effect that their plants will maintain a room or 
building at a certain temperature above the outer 
air, are quite unjustifiable, in view of the fact that 
the calculations on which such guarantees are neces- 
sarily based do not give results even of rough 
practical accuracy. From this state of affairs Mr. 
Barker argued that heating guarantees should be 
given only in terms of the amount of heat to be 
provided by the heating apparatus, leaving it to 
the architect to determine if this amount of heat 
would be sufficient to raise the temperature of the 
room or building to the required amount above 
that of the outer air. 

Mr. Barker’s analysis took account of the incal- 
culable factors in the heating of rooms which we 
have already mentioned—that is, the effects of 
the quality of the builders’ work, over which the 
heating engineer normally has no control, on the 
heat loss. He, however, went much further, and 
suggested that, assuming the coefficients for con- 
duction, &c., which are usually adopted, to be prac- 
tically accurate, even then they could give no 
results which had any relation to accuracy. In- 
cidentally Mr. Barker expressed the opinion that 
the usual coefficients, which are based on the 
work of Peclet, are not in themselves accurate, but 
did not make this point one of the bases of his argu- 
ment. He, as an example, considered the case of 
the transmission of heat, by contact of air only, 
from air to walls. The coefticients which are given 
by Valerius and Grashof for this transmission are 
4 in c.g.s. units for still air, 5 for air moving with 
slow velocity, and 6 for air moving with com- 
paratively high velocity. He suggested that these 
figures would not have been given as round num- 
bers if any considerable accuracy was claimed for 
them, and that it was obvious that no such accuracy 
was intended to be conveyed by them. It might 
be fairly assumed then that the figure 4 would 
actually in practice vary from 3.5 to 4.5; similarly 
the figure 5 might vary from 4.5 to 5.5, and so on. 

Turning then to the actual conductivity of heat 
through the walls, Mr. Barker pointed out that 
such a figure as that of 0.47, which was the one 
usually assigned for a 14-in. brick wall, could not 
have extreme accuracy, owing to local differences 
in material and construction. It was well known, 
for instance, that differences of conductivity of 30 
per cent. were frequently found between different 
samples of the same stone. The conductivity of 
a 14-in. brick wall might easily vary 50 per cent., 
but in order to render the argument thoroughly 
safe this variation might be taken at 15 per cent. 





If the coefficient for the over-all conductivity of a 





232 


ENGINEERING. 


[Auc. 16, 1912. 





wall were now considered, that was, the conductivity 
taking into account, the heat interchange with the 
air on both sides, together with the actual con- 
ductivity of the material, it would be found that, 
by using the figures which had been considered. 
a difference as great as 27 per cent. might be 
found for a 14 in. wall, even on the assumption 
that the external weather conditions were the same 
in all cases. 

Mr. Barker then dealt with the heat lost in the 
ventilating air, and pointed out that the number of 
complete interchanges of air per hour in a room, 
which were allowed for by different engineers when 
estimating the size of heating plants, varied in the 
widest way. Some engineers allowed three-quarters 
of one interchange, some one interchange, others 
two or three. This state of affairs was explained 
by the fact that no authoritative rule could possibly 
be laid down owing to the great variation which 
took place in any room, according to the force and 
direction of the wind. In some experiments by 
Haldane the air interchange varied from 0.155 to 
0.77, about 500 per cent., under conditions which 
had to be carefully analysed: in order to see any 
difference between them. A further difference of 
600 per cent. was caused merely by opening the 
flap of a fireplace, making a total variation of 1100 
per cent. In order still to keep his argument on 
the safe side, however, Mr. Barker assumed a 
variation of only 100 per cent. in the ventilating 
air, and from this showed that even with his 
very moderate assumptions a variation of 50 per 
cent. was possible in the calculated heat necessary 
to warm a room even with the effect of weather 
conditions neglected. 

The 50 per cent. variation obtained above was, 
of course, in itself sufticient to vitiate the value of 
any calculations on the size of heating apparatus ; 
but the matter was interfered with by yet another 
factor, which it was almost impossible to take 
account of in calculations. This was the combined 
effect of the heat-retaining power of the walls of a 
room and the change in external weather conditions. 
The heat capacity of the walls of an ordinary room 
was auch that it would commonly take several days 
at the full power of the heating apparatus to 
warm up the walls toa steady temperature. Mr. 
Barker’s paper contained some curves embodying 
experiments he had made in connection with the 
matter. These showed that the change in the 
temperature of the room so lagged behind the out- 
side temperature, due to the heat capacity of the 
walls, that a heating apparatus correctly designed 
according to calculation might at onetime be much 
too small for a room, and at another much too large. 
As an extreme case, a room was considered in which 
there was little ventilation, and which contained a 
fairly normal heating apparatus. It was supposed 
that in one case the outside temperature, which had 
been 0 deg. for a fortnight, suddenly jumped to 
30 deg., and that in a second case the outer tempera- 
ture, which for a fortnight had been 50 deg., suddenly 
dropped to 30 deg. In these two cases, after the 
change, although the external temperature would 
be the same, the room temperature might be in the 
first instance 40 deg. and in the second 70 deg. 
Although this case was an extreme one, it repre- 
sented the difficulties which had to be met. 
Matters would, of course, be better in a room with 
very free ventilation, and with from seven to ten 
complete interchanges per hour the internal tem- 
perature would follow the changes in the external 
temperature fairly closely. 

The conclusion that Mr. Barker drew from his 
examination and argument was not that any revi- 
sion should be made in the method of calculating 
the size of heating apparatus, but that, the problem 
being so indeterminate and difficult, the practice of 
giving guarantees of heating apparatus in terms of 
results on the temperature cf rooms should be dis- 
continued, and that guarantees in terms only of 
the actual heat produced by the apparatus should 
be entered into. At the present time many dis- 
putes arose with customers in regard to the effi- 
ciency of heating apparatus, and it is difficult or 
impossible for the engineer to demonstrate that the 
apparatus was adequate in view of the indeterminate 
and unsatisfactory nature of tests whose result 
would probably depend on uncontrollable weather 
conditions. Further, in many cases, apparatus 
would actually be inadequate in view of the unsatis- | 
factory nature of the building in which they were | 
placed, although they would be quite satisfactory if 
situated in a better built or fitted room or building. 


no control over the actual work put into a building, 
although the work if bad may so prejudicially affect 
the result given by his apparatus. 





THE WAR OFFICE AEROPLANE 
COMPETITION. 

Last week we reviewed the progress of the War 
Office competition for aeroplanes up to Wednesday, 
the 7th inst. On Thursday, Friday, and Saturday 
little competition work was done, though a good 
deal of flying of various sorts took place on those 
days. One would think that having got their ma- 
chines on the ground, competitors would be anxious 
to get all their tests completed promptly, but 
this does not appear to be the case, and instead of 
pushing through them as quickly as possible, they 
appear to make every excuse for delay. Certainly 
the weather during the last week has not been of 
the best, but the flag indicating that, in the judges’ 
opinion, the weather was fit for flying has been up 
38} hours during the week, and yet no attempt has 
been made to get some of the machines through 
their qualifying tests. In some cases this is because 
the machines are not ready, and are really being 
built on the ground ; in a few others accident or 
breakdown has prevented them. But in the case of 
the eighteen which were assembled complete on the 
4th inst., no such excuse can be made for the majority, 
and it appears that the makers are either doubtful 
of getting through, except under specially favourable 
weather conditions, or want to see what their com- 
petitors do first in the hope of bettering it. 
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A brilliant exception to this policy of procrasti- 
nation is seen in the case of the French Deperdus- 
sin machine, piloted by M. Prevost, which com- 
pleted all its tests by Saturday, the 9th inst., on 
which day it was dismantled for transport, taken a 
run on the road, and reassembled, after which M. 
Prevost gave several exhibition flights to demon- 
strate the fact of its proper assembling, said good- 
bye to the officials, and went home. As one of the 
most important points in a military machine is that 
it shall fly when wanted, this promptitude will 
doubtless count in the judging. 

Incidentally, the first week of the competition 
has furnished proof of the efficiency of our present 
Flying Corps and of the existing Royal Aircraft 
Factory, for on several days the military men have 
done more flying with the few machines they have 
at Larkhill os all the competitors put together. 
The Army Farman machine has been out a great 
deal with various officers piloting it, and Captain 
Hamilton, in his British Deperdussin, has. been 
out many times, making fine flights. The Royal 
Aircraft Factory aeroplanes BE1, BE2, BE3, 
and BE4 were also over at the ground on 
Friday, the 8th inst., having flown over from 
Farnborough, and they made several excellent 
flights. In fact, BE2 did one of the prettiest 
pieces of. flying that has been seen. Major Sykes, 
one of the judges’ secretaries, desiring to inspect 
the ploughed field used for the landing test, flew 
from the sheds, alighted on a grass field near, rose 





And the heating engineer, as such, had, of course, 


TABLE GIVING RESULTS OF TRIALS OF MILITARY AEROPLANES. 


| | 
— a7, | . 
CONSUMPTION CONSUMPTION | Capacity oF i$. 
| ‘TANKS. 


“0 | 11.35 


Note.—The machines which are not named in 


from there, and alighted on the plough. Then, 
as a trial machine was seen approaching, rose from 
the plough and went back to the adjacent grass, 
the start from both grass and plough being made 
without any external assistance, with two pas- 
sengers and with petrol and oil for 44 hours on 
board. The ease with which this was done was 
| really as impressive as anything in the competition. 
This efficiency of the Flying Corps and of 
their machines was also well illustrated on 
Monday, the 12th inst., when biplane B E 2, 
| piloted by Mr. de Haviland, and carrying Major 
| Sykes as a mger, with fuel and oil for 4} 
hours, as well as a bomb-dropping apparatus and 
several special instruments, made a flight of 3 
| hours, during which a height of 9600 ft. above the 
'ground was reached, being quite 10,000 ft. above 
sea level. The first 1000 ft. was attained under 
3 minutes. The height is, of course, a long way 
‘short of being a ‘‘ record,” but considering that 
|the aeroplane is of moderate size and only 70 
| horse-power, and carried a great amount of fuel, 
it is an excellent performance, especially as the 
engine has run for some time without overhaul. 
| The competition has already demonstrated that 
| the engine problem is still not by any means solved. 
| The ‘‘Gnome ” motor has had the greater share of 
success, and has, as usual, run very well. The 
great objection to this type, from a military point 
of view, is the very large consumption of lubri- 
|cating oil, and the fact that this requires to be 
‘of a special kind to get the best results. 
‘This is a matter of very great importance. Petrol 
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the table are understood to have been retired. 


can be obtained at most places, and, there- 
fore, on very long flights, the tanks can be 
replenished, while if the oil consumption is reason- 
able, enough for a long period can be carried. Pure 
castor-oil in quantities of 10 gallons is, however, 
not to be had everywhere, and the radius of action 
of an engine requiring it is therefore limited to the 
distance possible with amount carried in the tank. 

Apart from the ‘*‘ Gnome,” the Austrian-Daimler 
on the Cody machine, and the Renault on the 
Farman, are the only engines which appear to have 
given really good ‘results up to date. The former 
is a vertical six-cylinder engine, generally much 
of the ordinary motor-car type, but with separate 
cylinders, copper jackets, and the valves in the 
cylinder-heads at an angle. This engine appears to 
pull well and consistently and has a very low oil 
consumption. A further advantage of this engine 
is that the oil need not be of special quality, as 
any good motor oil can be used, the brand actually 
employed in the trials being ‘‘ Vacuum A.” The 
Renault is an eight-cylinder diagonal engine, having 
the valves one over the other, the peculiarity of the 
arrangement being that the exhaust-valves are at 
the top worked by a rocking-lever. The propeller 
is placed on the cam-shaft, and therefore runs at half 
the speed of the engine. A large fan draws air 
round the cylinders to coolthem. This engine also 
appears to do its work excellently on the Farman 
aeroplane, as it does on the army machine B E 2, 
the flight of which is mentioned above. 
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A very promising aeroplane which has been 
quite prevented from going through the tests by 
engine trouble is the Martin Handasyde. This is 
a very large monoplane, whose outlines much suggest 
the ‘‘ Antoinette.” It has made a capital flight in 
the strongest wind braved by any competitor, and 
appeared to fly extremely steadily, as also did 
another machine of the same make, not in the trials, 
which was flown here. The design of this mono- 
plane looks very workmanlike and substantial, and 
with a good engine it should have had no difficulty 
in going through all the tests satisfactorily. 

So far none of the machines tried have been 
fitted with any form of silencer. This is some- 
what remarkable, especially as the Royal Aircraft 
Factory machines have small silencers, which very 
greatly reduce the noise without apparently reduc- 
ing their flying power in any way. 

A point on which it is understood that great 
stress will be laid is the ability of the machines to 
vary their speed. In this respect the Cody, fitted 
with the Austrian-Daimler engine, made a very good 

erformance, the fast speed being 72.4 miles per 
on while its slow speed was 48.5, a difference of 
23.9 miles per hour. The Farman with the Renault 
engine also did well, the speeds being 55 2 and 37.4 
respectively, a difference of 17.8 miles per hour. 
The monoplanes so far tried can, however, vary 
their speed very little, as will be seen from the 
table of results on the opposite page, either because 
the surface is too small to permit them to fly slowly 
or because the ‘‘Gnome” engine cannot be materially 
varied in speed. 

The speeds in the trials are taken in the same 
manner as the trial trip speed of a ship, the fast 
and slow speeds being each the mean of four 
straight runs on a measured distance, two each 
way. Two such measured distances have been 
laid out at right angles to each other, so that a 
course can always be chosen with the wind blow- 
ing approximately lengthwise, and not across. 
These speeds are therefore for all practical pur- 
poses accurate, which is not the case when they are 
taken on a circular course, as has often been done. 
They are taken with full load—i.e., two passengers 
and petrol and oil for 44 hours. The sliding angles 
are measured by a most ingenious recording instru- 
ment, which makes a continuous record both of the 
height and speed, from which the gliding angle is 
easily calculated. Observations are taken from a 
height of about 1400 ft. to the ground level. 

On Monday morning last some progress was made 
before breakfast, and the Hanriot No. 1 made a 
wind test in the afternoon. The Blériot No. 4 
also underwent the dissembling and road tests, 
showing extremely good results. The time taken to 
completely dismantle the machine, attach it to a 
car, and reach a point about half a mile distant, 
was 35 minutes ; the time taken for reassembling, 
from the time work was commenced to the time the 
machine rose in the air on a flight, was 27 minutes. 
Our representative had good evidence of the ease 
of transport of this type, for as Messrs. Blériot had 
not a suitable car for the purpose on the ground, 
he offered his own, an ordinary 30-horse-power 
Thornycroft five-seater, for the purpose. The tail 
of the monoplane was placed on the back of the 
car, and lashed there, the front running on 
the landing wheels. It ran perfectly well at 15 
miles an hour, a speed which could probably have 
been doubled on a good road if necessary, steered 
quite well round awkward corners, and was turned 
round for the return journey at a narrow cross-road 
without difficulty and without detachment from 
the oar. 

The state of the competition on Wednesday after- 
noon, the 14th inst., is given in the table on the 
Opposite page. On Tuesday an unfortunate acci- 
dent occurred to the Mersey aeroplane, which 
resulted in the death of the pilot and inventor, 
Mr. R.C. Fenwick. At the inquest on Wednesday, 
a verdict was returned of ‘accidental death,” the 
evidence going to prove that the fatality was due to 
sudden gustiness of the wind. The weather had 
been squally all day, but it fell calm in the after- 
noon, and several machines then went out. The 
Mersey was one of the last, and either just as it 
started, or directly after, the wind rose in a sudden 
slight squall. When the machine had risen some 
400 ft. it reached a place where the wind is often 
gusty. It then plunged and recovered too far, and 
tinally went head foremost down to the ground. 

The feature of Wednesday’s work was a fine 
flight in a high wind by No. 4 (Blériot). Generally 
speaking, the conditions on Wednesday were un- 





favourable to good performance. As regards the 
other machines, where there are blanks in the 
table the machine has not passed that test. The 
test for ploughed land consisted in landing on a 
ploughed field, and rising from it without external 
assistance, full load being carried. The plough 
was not quite new, and as the land is light, was not 
so sticky as it would be in clay soil, but was quite 
representative of ordinary English plough. 

It may be remarked that the slow progress of the 
trials is solely due to the weather, unreadiness of the 
competitors, &c., and in no way'to any action of 
the military authorities. Judges and observers are 
on the ground practically the whole time from 
4a.m. to 8 p.M., unless the weather is absolutely 
impossible. Further, the officials are practical 
flyers, and the whole competition appears to be 
managed on excellent lines. 








THE HEBDEN BRIDGE RAILWAY 
ACCIDENT. 

Tue Hebden Bridge railway accident, which 
happened on June 21, has atforded the Board 
of Trade’s inspecting officer the opportunity for 
again questioning the suitability of tank engines 
for certain classes of service. The official dislike of 
engines of this type is well known and of old stand- 
ing. In the past, however, the Board has never 
succeeded in making out even a reasonably strong 
case in favour of its views, and in the present 
instance the arguments are no more convincing than 
those used on former occasions have been. 

The accident occurred to a Manchester to Brad- 
ford express on the Lancashire and Yorkshire 
Railway. The road was good before the accident, 
and the curve at the spot where it happened was only 
one of 30 chains. The carriage pew seems to have 
been of a quality satisfactory to the Board of Trade 
inspector, Lieut.-Colonel E. Druitt, who arrives at 
the conclusion that the only cause to which he can 
attribute this accident was that the train was hauled 
by a four-coupled tank engine having leading and 
trailing radial wheels. The speed at which the train 
was travelling is a matter of some uncertainty. 
The engine men and several permanent-way men 
are convinced that it was no greater than usual, but 
Colonel Druitt inclines to the belief that it must 
have been in the neighbourhood of sixty miles per 
hour. Whether this was the speed or not does not 
seem very material, since similar speeds had been 
run with similar engines on that section regularly, 
and without any unsatisfactory results. 

Colonel Druitt appears to have convinced himself 
that the type of engine was at fault, but railway 
engineers of experience will not be so easily per- 
suaded. Mr. George Hughes, the chief mechanical 
engineer of the Lancashire and Yorkshire Railway, 
explained at the inquiry that there was super- 
elevation sufficient at the point of derailment to 
require a speed of about 120 miles per hour before 
the mounting of the rails by the engine could take 
place. Nothing approaching this speed, of course, 
was attained. Except for the fact that the engine 
was one fitted with a superheater, it was identicai 
with no less than 330 others belonging to the 
company. These engines handle 80 per cent. of 
the passenger workings and run 61 per cent. of 
the passenger train-mileage of the Lancashire and 
Yorkshire Railway, and strong reasons must there- 
fore be put forward before they can be condemned. 
In lieu of these, however, Colonel Druitt has little to 
offer. He has had to fall back upon reference to 
the history of the Board of Trade’s connection with 
the tank-engine question, and has further gone to 
the trouble of looking into previous accidents on 
this particular railway. The result has not been 
enlightening. 

Over a period of twenty-seven years Colonel 
Druitt has found that there have been five 
derailments of passenger engines of the Lanca- 
shire and Yorkshire Railway. Of these, one is 
at once eliminated, since it was the case of an 
engine setting back at runaway catch-points. This 
leaves four, of which two were derailments 
to tender engines and two to tank engines. 
In view of the fact that tender engines only 
handle 20 per cent. of the nger workings, 
it might fairly bo argued from this that such engines 
are more liable to derailment than tank engines, 
which, running 80 per cent. of the workings, have 
only an equal number of derailments to their 
account. ‘This view, however, does not seem to 
strike Colonel Druitt, who, apparently obsessed 
with the old Board of Trade prejudice, relies on 


the existence of a certain amount of doubt as to 
the cause in the two tank-engine derailments to 
bolster up his weak case. The probable cause in 
each case was reported as the loss of a spring 
of one of the coupled wheels. This, in the inspec- 
tor’s opinion, is sufficient to show that the class of 
engine is unsuitable. 

t did not apparently occur to Colonel Druitt 
that it would have been advantageous if he had 
extended the scope of his inquiries. We know no 
valid reason why accidents on the Lancashire and 
Yorkshire lines should alone be considered. There 
are innumerable engines of an almost identical 
pattern in use on the London and North Western 
and other railways of this country, and there are 
lessons to be learnt from their performances just as 
there are from those of the Lancashire and York- 
shire. The inspector has taken upon himself to 
condemn this class of engine, partly because it is a 
tank engine and partly because it has a radial 
leading axle. If he condemns the latter as unsuit- 
able, practically the whole of the express-engine 
stock of the London and North Western Railway 
of some years ago ought to have been prohibited 
from running fast trains. Yet those engines did not 
prove to be so extraordinarily liable to failure, and 
certainly not to derailment on 30-chain curves. The 
evidence is, in fact, altogether inadequate to form 
the basis of any sweeping condemnation of this type 
of locomotive. 

So far as the evidence enables a judgment to be 
formed, the accident would appear to us to be more 
probably due to what railway men would consider 
as an engine failure pure and simple. Absolute 
reliability is unfortunately unattainable in human 
products, and, considering the rough usage to 
which a locomotive is put, it is not improbable 
that we shall always have a certain proportion of 
engine failures of a more or less unexpected 
nature. A ible solution of this accident 
would seem to be in the fact that the control- 
spring of the leading radial axle, and part of 
the bolt going through it, were never found 
after the accident. It is true that these parts 
may have been lost as a result of the accident ; 
but supposing the bolt to have failed for some 
reason some distance before, and the spring to 
have become displaced and finally lost, the control 
of the front end would cease. Unchecked by this 
means, with a large amount of side play at the 
leading end, an engine would exhibit all the charac- 
teristics which this one showed on entering the 
curve. The driver spoke of the engine making what 
he described as ‘‘two or three very severe longitu- 
dinal swerves from the leading to the trailing end,” 
and an examination of the track subsequentlyshowed 
displacements at four separate places, with inter- 
vening stretches to the proper alignment. It is 
possible that these displacements were caused by 
the violent shocks of the engine, lacking proper 
control at the front end, against the outer rail. 
After each blow the engine would glance off towards 
the inner, and then return to the outer rail. The 
possibility of this being the cause of the accident is 
passed over by the inspector in his endeavour to 

rove the type of engine to be unsafe, though he 

- gone to the length of noting what effect the 
failure of the control-spring would have in per- 
mitting side motion. 

Such a failure, though, of course, regrettable, is 
one which might easily tind a parallel in the failure 
of an essential part in a bogie, or any other, engine. 
There is greater reason, we think, to attribute the 
probable cause to something of this kind relating 
to this particular engine, than to condemn, in so 
sweeping a manner and on an argument so weak 
constructively as that - forward in this report, 
a type of engine which has been used successfully 
to a very large extent, and over a long period, in 
this country. 

Within a few days of this report above dealt with 
being sent in, one by Major J. W. Pringle was sub- 
mitted on the cause of the derailment between Roslin 
and Loanhead, on the North British Railway on 
July 2. In this case also a tank engine was on 
the train derailed, but it was a 4-4-0 type running 
bunker first, which meant that the driving-wheels, 
5 ft. in diameter, became the leading. wheels. 
Again, the inspector has very unsatisfactory 
evidence to go upon, and, failing anything 
more obvious, has come to the conclusion that 
the running of this engine bunker first over the 
22-chain curve was the cause of the accident. No 





estimate is ventured of the speed by the inspector, 
though he declines to accept the evidence of the 
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men in charge of the train. He concludes that it 
must have been higher than they thought it to be. 
This is a very essential item in such a connection, 
and without anything to go by we are certainly not 
inclined to place implicit faith in Major Pringle’s 
explanation or to offer a solution ourselves. We 
agree, however, that the derailment does not appear 
to have been due to the bogie becoming detached 
from the engine. This seems to have occurred as 
the result of the accident. 








THE CARTEL MOVEMENT IN 
GERMANY. 

We have on several occasions dealt with the 
question of German cartels, which are of such vast 
importance to the industrial life of the Germany of 
to-day. Such cartels at the present time are 
attracting special attention owing to the cartel law 
which is understood to be in course of preparation, 
and which -will establish a supervision over the 
cartels, and keep a complete register of them. 
Although the German cartel movement is prin- 
cipally centred in the large industries, including 
mining, it has also made itself felt within the realm 
of transport, especially as regards shipping. German 
shipping concerns have to no small extent co- 
operated with those of other countries and formed 
pools. The ten largest German shipping companies 
are interested in the American steamer trust, 
although maintaining their individual independence. 

The number of industrial cartels in Germany is 
very great, and, according to statistics worked out 
at the instance of the Sauna Ministry of the 
Interior, there is an aggregate of 385 unions 
or combines, which come under the following 
heads :— 


Coal-mining 

Tron industry 

Metal industry 

Textile industry ... 
Chemical industry Pa 
Leather and rubber industry 


Wood industry 

Paper industry 

Glass industry... ad 
Brick-making industry ... 
Stone industry oes 
Earthenware industry ... 
Food, &c., industries 
Electric industry ... 
Other industries ... 


These statistics, however, are by no means ex- 
haustive, and according to a recently-published 
statement the chemical industries more especially 
have formed a much larger number of cartels than 
would appear from the above. Within this branch 
over a hundred products have been made the sub- 
ject of cartel or similar arrangements, and many 
Jarge chemical concerns are members of more than 
a dozen cartels. These cartels, it should be borne 
in mind, are often short-lived ; they are concluded, 
tumble to pieces, and are again formed as a result 
of fluctuating markets and competition. Also within 
the iron rm ern the number of articles which 
come under the influences of the cartel movement 
amounts to some hundreds. The cartels for finished 
goods are often only a natural result of combines 
affecting the raw material or half-finished goods. 
The cartel formation within the iron industry is 
continually extending. The steel union may be 
considered the first attempt to unite a large 
number of different products within a common 
cartel. 

The cartels within the coal-mining industry, and 
more especially, of course, that constituted by the 
Rhenish- Westphalian Coal Syndicate, are also of 
great importance to the iron industry as they are to 
the general public. The cartels within the brick- 
making industry are generally of a more local nature; 
but those within the stone, lime, and cement 
industries are more comprehensive, and are also, to 
a varying degree, working in conjunction with each 
other. The cartels within the paper and wood 
industries, in the zinc, copper, brass, and nickel in- 
dustries, are also very important. In the metal 
industries just referred to almost all the concerns 
have joined the cartels. 

Within the textile industries the cartel movement 
is of comparatively small magnitude, principally 
owing to the great variety of the goods manufac- 
tured and the large number of concerns. The 
most frequent forms for combine agreements are 
restrictions as to production, arrangements as to 
prices being of rarer occurrence. The so-called 
‘condition cartels” have of late attained to some 





importance; they do not purport any monopolising 
influence upon the prices, but have for their atm 
the making of the economic and financial condi- 
tions within the branch as favourable as possible. 
Although the circumstances under which agricul- 
ture operates do not particularly favour the forma- 
tion of cartels—rather the reverse, in fact—there 
has been no lack of attempts at cartels also 
within this field, and the numerous societies which 
exist amongst farmers have not infrequently 
resulted in the formation of organisations of a 
monopolising nature, sales unions, &c., and the 
outcome has in certain instances been the bringing 
about of an actual monopoly. 

The monopolising tendency prevailing amongst 
many producers must, on the whole, be said to have 
hampered the free development of trade, and to 
have reduced the profits of the trading fraternity. 
The latter, in its turn, has often responded by 
cartel-forming movements, common interest versus 
the producers having for a time, at least, over- 
shadowed the existing mutual competition, but 
experience shows that commerce hardly lends 
itself so well to cartel-working as does production. 
The number of cartels which have been formed 
in Germany far exceeds 500, and, including purely 
local concerns, the existing combines will not fall 
far short of this figure. The number of articles 
which have been cartelised exceeds 400. 

Of paramount importance for the future is the 
rapid growth within the last decade of international 
cartels. These came into existence in the eighties, 
within the chemical industry, which still is the prin- 
cipal field for this kind of international combine. 
The forms these attempts at creating a monopoly 
have assumed are manifold, although they may be 
divided into three chief groups. The most natural 
form for competing concerns may be said to be a 
division of the market, so that each concern within 
its own area secures a complete monopoly. More 
especially international cartels often take this 
form. The cartels, however, without such local 
limitations, make it possible for the members to 
obtain a monopolising position through agreements 
as to prices or arrangements about the production 
of the different members. The price system is par- 
ticularly suited to circumstances where the main 
object is to raise prices which, through competi- 
tion, have been unduly lowered. ence price 
cartels are the most frequent. Competition, how- 
ever, has also frequently led to over-production, 
the trade and the consumers are stocked fora 
considerable time to come, and price agreements 
are then difficult to arrange. A limitation as to 
the production of each member is then the first 
move, and this is done in various ways, through 
the so-called production cartels. 

Among these three distinct forms of cartels there 
is again a distinction between those of a higher and 
those of a lower grade. The latter consist of a 
simple limitation of the different concerns as regards 
sale, prices, or production. In the higher grade 
of cartels an actual division of the market or of the 
aggregate profit of the members takes place. These 
are what are called distribution cartels. As compared 
with the lower grade, which only finds its expression 
in an agreement between the members, the higher 
grades, as a rule, are complex organisations, with a 
special common board-——the so-called syndicate— 
which looks after the distribution. This organisation, 
which now often takes the shape of a limited com- 
pany, or is vested in a single person, a commercial 
firm, or a bank, requires a more complicated 
management, and is therefore based upon a more 
stable connection. As a rule these cartels of the 
higher grade therefore by degrees develop from 
those of the lower grade. 

Corresponding with the district cartels of the 
lower grade are those cartels of the higher grade, 
where all orders must go to a central board, the sale 
syndicate, which then again, according to fixed rules, 
proportions and distributes the orders amongst the 
different members. Prominent within this class of 
cartel is the Rhenish- Westphalian Coal Syndicate, 
of Essen, and the Steel Union, of Diisseldorf. In 
several other industries cartels of this type have 
been arranged, as it has proved the most convenient 
for the more stable combines. Both the actual 
Coal Syndicate and the Steel Union are limited 


companies. 

The“ offer distribution ” amongst the higher-grade 
cartels represents in a way the production cartels of 
the lower grade. The former fixes for each member 
how much of the aggregate output he may offer on 
the market. 





The price cartels of the lower grade _ 


develop to the higher grade cartels, where a dis- 
tribution of the profits takes place. In these all 
the profits go to a common fund, and are divided 
amongst the members according to their participa- 
tion, or each member is bound to pay into the 
common fund the difference between an amount 
which about represents the cost of production and 
a fixed minimum sale price. In many of ‘this kind 
of cartels, which of late seem to gain in favour, 
the production of the members is influenced by 
the fact that each member must pay a higher 
amount to the joint fund on all that he sells beyond 
a fixed portion of the aggregate sale, or that he 
receives a smaller amount in the final distribution. 
This arrangement makes the fixing of a common 
sale price unnecessary, it being in everybody’s 
interest not to sell beneath the minimum price, 
and, on the other hand, such higher prices as a 
ipemt may obtain on account of better quality of 
is goods benefits himself alone. 

Another form for profit-distributing cartels is 
that of a trading company (generally a limited 
company), which buys the production of the mem- 
bers, and sells it at prices previously agreed upon, 
and distributes the profit between the members. 
This may be looked upon as the highest develop- 
ment of the cartel, inasmuch as it, more than any 
other, limits the independence of the members, 
fully depriving them of one side of the work—the 
selling—only letting them retain independence in 
ey and their possession of the concern. 

hould these prerogatives also vanish, then com- 
plete amalgamation is the outcome, and a new inde- 
—- concern replaces the different firms. This 
atter form of combine may be said to be almost 
unknown in Germany, and has so far only mate- 
rialised in the large American trusts. 








THE LONDON DOCK STRIKE. 

Now that the great strike at the London Docks 
is at an end and things have practically resumed 
their normal aspect, it may be a fitting time to 
glance back over the nine weeks during which it 
lasted, in order to see what its history teaches us. 
Most of the events of the strike are fresh in our 
memory. It did not come altogether without 
warning, or at any rate, it was known that there 
was unrest among the workers at the docks, 
and ominous mutterings had been heard through 
the early part of May and on through the middle 
of the month. It was not, however, until May 20 
that matters came to a head, and the lightermen 
of the port suddenly went out on strike, ostensibly 
because there was a certain man who was working 
as a watchman and who would not join the Lighter- 
men’s Society. Although this was the reason 
given, it is now pretty clear that it was not the 
only reason, nor, indeed, the chief reason. The 
man already belonged to a trade union—the 
Foremen’s Society—but as this union was not 
within the circle of the Transport Workers’ Fede- 
ration, and the man could not show the Federa- 
tion ticket, the union leaders decided to call out 
the men with the object of forcing their tyranny on 
the free labourers, for the employers of the man 
in question would not dismiss him. Then an 
attempt was made to withdraw all other workers in 
the Port of London in sympathy with the lighter- 
men. The idea seems to have been that by holding 
up the port the Government would be forced to in- 
tervene, anda demand was made that the employers 
should be compelled to organise, so that there 
might be some guarantee as to the keeping of agree- 
ments signed by them. 

There is probably no set of workers that can dis- 
organise the working of the Port of London as can 
the lightermen, for on their work depends largely 
the work of other men. They are at present a 
privileged class, holding a license from the Water- 
men’s Company, whose duties now belong to the 
Port of London Authority, and under an Act of 
Parliament unlicensed men cannot be employed so 
long as men whoare licensed can be procured. The 
lightermen were therefore in a very strong position, 
for they had no fear, as other workers had, that 
they would not be reinstated when the strike was 
over. 

The case on which the men relied when they de- 
manded that all employers in the port should 
be compelled to organise was in connection with 
a firm of cartage contractors. An agreement was 
signed about a year ago between the Master 
Carters’ Association and the Transport Workers’ 
Federation, by which the carters had gained sub- 
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stantial concessions. The terms were agreed to by 
a certain firm, who joined the Masters’ Association 
directly after the negotiations had taken place. 
This firm, however, had some trouble with the 
men’s union, for they were charged with not keep- 
ing the agreement. As a reply to this the firm 
dismissed the men who remained members of the 
union, and rather than give an explanation of this 
to the Masters’ Association, they withdrew from 
that body, and could therefore not be brought to 
book by them. Although a sympathetic strike was 
declared, it is doubtful if the carters were ever keen 
about it. 

A few other cases against individual masters were 
got up by some of the transport workers, and 
in this the men appear to have had the sympathy of 
the other masters. Had the strike been directed 
solely against those employers who had not kept 
their agreements, the men would have succeeded 
better. They, however, preferred to strike against 
the whole port, and so turned their sympathisers 
against them. This was the great mistake made by 
the men’s leaders. Government action followed 
quickly on the sympathetic strike, and Sir Edward 
Clarke was appointed to hold an inquiry with the 
object of suspending a general strike that was 
threatened by the men’s leaders ; suspending it, at 
any rate, until the inquiry had taken place. No 
time was lost in carrying out this inquiry, but it 
had not the effect of putting an end to the strike, 
and the general strike took place on May 24, the 
day on which the inquiry opened. The general 
strike failed, however, to elicit that enthusiasm in 
other parts of the country that the leaders had hoped 
for. Sir Edward Clarke’s report, which was issued 
on May 28, did not end the strike, but it made it 
very clear that what the men had said about the 
award of August last, implying that it enabled them 
to compel all men to join the Federation, was wrong. 

The next move was a meeting between the men’s 
leaders and a committee of the Cabinet, which took 
place three days after Sir Edward Clarke’s report 
appeared, and it was then proposed to form a Joint 
Conciliation Board. But this was opposed by the 
masters, who stated that they could not under any 
circumstances agree to a Wages Board on which 
their side would be represented by members of con- 
flicting trades. The men acknowledged that they had 
broken agreements, and it was proposed to them by 
the Government that they should deposit a sum of 
money, to be forfeited in case of breach of agree- 
ment, on condition that the employers would do 
the same. This pro 1 was, however, declined 
by the Port Authority, although it appears that 
some of the masters’ associations were not averse to 
it. The result of this was that the men’s leaders 
then attempted to create a general strike of trans- 
port workers in all the ports of the country. This, 
however, met with little response, though in some 
places a few men came out. This was really the 
crisis of the strike, for, after that, the end was in 
sight ; and although another attempt was made to 
obtain legislation, nothing came of it. The masters 
had naturally become heartily tired of meeting the 
men and arranging terms with them which they had 
no guarantee would be kept, and unconditional 
surrender of the men was the only ending that 
they would agree to. After much suffering and a 
good deal of rioting and disorder this end came, 
and the men gave way nine weeks after the strike 
began. 

Looking back on all the varying events of the 
strike, this ending was the only one that could, 
under the circumstances, have been really satis- 
factory. Had the men won, their success would only 
have acted as a further incentive to the violation of 
agreements when such suited the convenience or 
the whim of the men’s leaders. Had they had any 
just cause of complaint the case would have been 
different. They had none. The strike was engi- 
neered entirely by the men’s leaders in order, as 
they thought, to strengthen the position of their 
Federation, and to compel free workmen to join 
the unions against their will. Under these condi- 
tions the movement deserved to fail, as fail it did. 

One particular feature of the pitiful affair was 
that the interference of the Government only 
prolonged the struggle, and in so doing added 
to the sufferings of thousands of innocent people. 
Hopes were held out to the men that were never 
realised, and it is much to be desired that the result 
will prove a valuable lesson to the men in the 
future not to place too much reliance on leaders 
who have only their own ends to serve, and to be 
more conscientious in keeping agreements. 





NOTES. 
Porous Metals. 

Proressor H. T. Hannover, Copenhagen, read 
on June 10 last, before the Danish Society for the 
Study of Natural Science, a paper dealing with 
the production of porous metals. In this he 
explained a number of researches he had made, 
in the course of which he mixed together two 
metals, lead and antimony among others, which 
had not one and the same odibee int. He 
showed several devices he had designed for expel- 
ling the metal having the lower melting-point from 
the plate containing the two metals together, the 
resulting plate being much lighter than originally 
and in a porous condition. Porous plates, having 
varying degrees of porosity, could be made by 
varying the metals selected, the temperature at which 
the plates were heated, and the mechanical action for 
furthering the expulsion of the easier-melted metal. 
The devices which he experimented with for driving 
out the latter metal included one in which pressure 
was generated by heating paraffin oil contained in 
a gas-pipe bend, the plate being soldered into the 
top of the vertical portion of the bend. He showed 
an illustration of this. Another device was one in 
which he utilised the pressure of a non-oxidising 
gas generated in a small apparatus, which he illus- 
trated also. Both these devices had the dis- 
advantage that the plate had to be fitted tight in 
the pipe socket by tin solder ; the “joint” thus 
eel | melted comparatively easily, and became 
porous before the plate itself, making it difficult to 
determine with sufficient accuracy when the lead- 
antimony alloy became porous. Moreover, the 
plate itself was frequently driven out of the socket. 
Asbestos packing saturated with red lead was 
resorted to, but this gave also very indifferent 
results. Professor Hannover then designed an 
apparatus for expelling the melted metal by centri- 
fugal force in a heated chamber, using an alloy of 
lead and bismuth, then lead and cadmium, and also 
lead and antimony. In this apparatus, however, 
the plates at first cracked under the centrifugal 
force, but this difficulty was set aside later on 
by clamping the plate in a frame. The porous 
= Pon thus obtained would, it was surmised, be of 
great advantage for numerous pur , including 
the manufacture of electric accumulators for motor- 
cars and submarines; judging from the experi- 
ments hitherto made, they were able to withstand 
an overload very easily. Porous metal made to 
imbibe oil might find also application in the manu- 
facture of ‘‘ brasses ” for bearings. Various brands 
could also be impregnated with resin for soldering 


purposes. 


THe Save or AGRICULTURAL MACHINERY AND 
IMPLEMENTS IN SIBERIA. 


The sale of agricultural machinery and imple- 
ments in Siberia has become an important one, and 
that it is steadily growing appears also from the 
fact that the dépéts in West and Eastern Siberia 
of the Colonisation Department have increased 
from 61 in 1908 to 104 in 1910. During these 
three years the aggregate sale from these dépéts 
amounted to 14,751,010 roubles, and the list of 
articles is. very long and varied. The number 
of portable engines sold only amounts to 31 and 
that of petrol-motors to 12, but of self-binders 
1056 were sold, and of other harvesting-machines, 
reapers, and mowers, no less than 34,440; the 
number of screens and fans was 15,739, and the 
aggregate of diverse kinds of ploughs, 101,321. 
Prices on the whole do not range very high, and 
the terms of payment, as far as the official dépéts 
are concerned, are very lenient—generally, one- 
third cash and up to two years’ credit for the 
balance, but the article in question, according to a 
special Act, remains the property of the vendor 
till fully paid for. Some private firms sell atsome- 
what lower prices than the dépéts, but only against 
cash payments. The Colonial Board, as a return 
for the sundry privileges it enjoys, is supposed to 
favour so far as se articles of Russian manu- 
facture, when such are able to compete with foreign- 
made ones, and in consequence Russian and Polish 
makes dominate, wherever ible. Of harvest- 
ing-machines the Colonial d holds the sole 
agency for the American Deering make, and in 
addition reapers are sold from three Russian makers 
and mowers from John Greeves and Co. Of cream- 
separators the sale is confined to the ‘‘ Alpha” sepa- 
rators, and other dairy machines are mostly of 





| German or Russian make. For the advancement , 








of the Russian industry in agricultural machin 
some new regulations have been published, whic 
are to remain in force until the end of 1917. 
Machines, apparatus and parts of same, intended 
for the manufacture of cultural portable engines 
and certain steam thrashers, binders, reapers, and 
mowers, can be imported free of duty, according to 
rules fixed by the authorities concerned. ree 
from duty are likewise a number of steel parts for 
ploughs, horse-rakes, harvesting-machines, &c., and 
the authorities can further extend the list if they 
see fit. So as further to assist the home industry 
in these branches, a system of premiums is coming 
into force on January 1, 1913, for a period of ten 
years, amounting to a rouble for each pood of the 
weight of complicated steam thrashers, reapers, 
and mowers, and to 1 rouble 25 kopec for portable 
engines. These premiums are subject,to the articles 
in question not exceeding a certain specified weight. 


SHIPPING IN THE Far East. 


In the course of a recent report the United States 
Consul-General at Hong Kong expresses the opinion 
that the developments of the shipping world of the 
Far East are altogether in the direction of im- 
provement. Freight rates were raised along the 
coast during the year, and with the United States, 
Europe, and the rest of the world, at the season’s 
close ; but the service was increased and improved 
as well, and in spite of a 10 per cent. advance in 
freights, shippers seem to be well satisfied with the 
situation. e agitation fer improved pay and 
better conditions for officers and men employed 
in the shipping of the Far East was expected 
to increase the cost of freights, and the 
low margin of profits under the t conditions 
also demanded consideration. That the advance 
has been no greater under the circumstances is 
taken as a careful balancing of interests, which 
indicates permanence and is satisfactory. The 
improved services to be noted consist not only of 
more regular steamship lines, but in the greater 
size, speed, and general effectiveness of the vessels 
employed. During the past year, or at the be- 
ginning of the present year, new services have 
been established between Hong Kong and various 

rtions of the Far East on the one hand, and the 

nited States, Denmark and the other North 
European countries, Austria and other South 
European countries, India, the East Indies, Aus- 
tralia, and South Seas and South Africa. This 
extension has naturally affected service to and from 
the United States, in that it has afforded increased 
distributing power to Hong Kong in its rela- 
tions to American trade. Along the coast condi- 
tions have so improved that some of the coast- 
ing companies have paid dividends for the first time 
in several years. ere is an increasing tranship- 
ment of cargoes from Europe and the United States 
at Manila for Japan and North China, which is also 
significant, and the island authorities are giving 
attention to the matter of facilities for this tranship- 
ment business. The overshadowing fact in the entire 
situation is the a opening of the Panama 
Canal. All steamship lines Solien to or in the Pacific 
Ocean are improving their service, are building more 
and faster steamers, and are arranging their agencies 
and supply dépéts with the canal in mind. Some 
of the Indian papers are complaining of what they 
consider the unfair competition of the Japanese, 
whose ships may enter Indian ports as freely as 
the ships of other nations, and may carry goods 
from one Indian port to another upon the same 
conditions as British vessels. But British ships 
cannot compete with Japanese ships in the Japanese 
coasting trade, and the opinion is expressed that 
it is doubtful whether Japan herself reaps any 
solid advantage from the subsidies it pays to the 
shipping companies. 


Removine ScaLe FROM Evaporator TuBEs. 


Mr. L. W. Thurlow, in the International Sugar 
Journal for 1912, points out that at present there 
is a lack of system in the selection of suitable sub- 
stances to be used in removing the scale from the 
evaporator tubes of multiple-effect apparatus used 
in cane-sugar factories. In the case of scale con- 
sisting chiefly of calcium oxalate, sulphate, and 
carbonate, caustic soda proved of little or no help, 
the incrusted surface remaining quite hard ; and 
apparently hydrochloric acid alone had but a slight 
effect, only the outer part being somewhat dis- 
integrated. The best result was obtained by 
using first a boiling sodium carbonate solution 
of 3 per cent. strength, and then dilute hydro- 
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chloric acid of 1 per cent. strength. The evapo- 
rator should be filled with the former and 
the temperature raised to boiling point. Every 
half - hour a sample of the contents of the 
evaporator is titrated against standard acid, and 
boiling must be continued until the figures are 
constant, at which stage the conversion from oxalate 
and sulphate into carbonate is complete. Iteis to 
be noted that this boiling, and the subsequent one 
hereinafter mentioned, need not be under vacuum, 
and are, indeed, more effective under ordinary 
atmospheric pressure, whereby a higher temperature 
is attained in the boiling liquids. At this stage in the 
process the liquid in the evaporator is run off, the 
evaporator filled with clean water, and then charged 
with the 1 per cent. solution of hydrochloric acid. 
After again heating to boiling for an hour, titrations 
are made with standard alkali until constancy is 
attained. In general the reaction is found to be 
cumplete within one hour. As _ bearing _inti- 
mately upon this subject it may be desirable 
to draw attention to the investigations made a 
short time ago by Mr. Stromeyer, of the Man- 
chester Steam-Users’ Association, into the influence 
of caustic soda on mild steel. In alkali works 
trouble is experienced with the iron tubes of 
evaporators if the density of the caustic liquor 
is allowed to exceed 90 deg. by Twaddell’s 
hydrometer—say, 1.45 specific gravity. In a case 
of using evaporators for concentrating waste 
liquors, where the above precaution was not known, 
the top and bottom ends of the evaporator tubes 
cracked and even fractured, and large numbers of 
rivet-heads snapped off. A careful examination of 
the tubes showed that the cracks were confined to 
those parts of the ends which had been stretched 
by the expanders, but the cracks did not extend 
across that part of the tubes which had been com- 
pressed by the rollers pressing against the tube- 
plate. It was also found that the central portions 
of the tubes were not in the least affected. The 
idea presented itself that caustic liquor affects 
mild steel only when in a state of tension. Several 
pairs of rings of about 6 in. diameter were there- 
fore prepared. Of each pair the outer ring was 
tightly driven on to the inner one, so that the 
latter would be in compression and the former in 
tension. Some of these rings were placed in the 
above-mentioned evaporator, in which, however, 
the density was now regulated so as not to exceed 
80 deg. Tw., whereas it may have been over 100 
deg. Tw. when the tubes cracked; and three 
months later, on removing the rings, cutting them 
up, and bending these short pieces, it was found 
that the outer rings, which were in tension when 
exposed to the caustic soda, were quite brittle, 
whereas the compression rings, and the compression 
and tension rings which had not been exposed, were 
perfectly ductile. These facts, for which there is 
as yet no scientific explanation, suggest that closed 
boilers working under pressure should not be used 
for the concentration of caustic liquors unless these 
are very weak, for the shell-plates of these boilers 
are in tension, and are likely to become brittle. 
These facts also suggest that caustic evaporators 
might be improved 4 the tubes were bell-mouthed 
at one end, and both ends turned or ground taper, 
and driven into their respective holes. Then no 
part of a tube would be in tension, and the caustic 
would produce no brittleness. Of course, this 
modification would not relieve the rivets of the 
tension stresses, and their heads would still snap off. 
Mr. Stromeyer goes on to say that confirmation of 
these views had been afforded by the cracking of 
some steel vessels for holding caustic whose seams 
were welded without being annealed. 








WEST RIDING RIVERS AND TRADE 
EFFLUENTS.—No. VIII. 
Views of MANUFACTURERS AND THEIR Experts. 

Here it will be best to take the representatives 
of each of the different polluting trades, who 
appeared before the Royal Commission, grouped, 
for clearer reference, in the following order :— 
Woollens, dyeing, woollen and cottons, bleach 
works, and paper-makers. 

Woollens.— With regard to woollens, evidence was 
given by witnesses representing the West Riding of 
Yorkshire Mill-Owners’ Association, &c. 

Mr. J. Hanson, M. Inst. C.E., engineer to the 
Mill-Owners, said the members of the association 
were of opinion that standards should be established 
tor each trade, and should be applied to all trades 





in each particular business without regard to the 
class of stream on which their industry might be 
situated. This would get rid of unequal treatment, 
possible confusion, and misunderstanding, and 
would establish uniform liability upon all traders 
in the same class of trades. Standards should not 
be placed too high in the first place, and there 
should be power to raise them at periods of not 
less than seven to ten years. Mr. Chas. Mills, 
solicitor to the Mill-Owners’ Association, said thata 
mill-owner should have the right to apply to the 
proposed central authority either to dispense with 
or to vary the standard, which authority should 
also have power to fix the period within which the 
standard, as varied, should be observed. Penalties 
should be imposed for non-observance of standards, 
and these should be fixed, not at the excessive rate 
of 501. a day, as by the Act of 1876, Section 10, and 
1894, Section 12 (3), but at those fixed by the Act 
of 1894, Section 12(1), which were reasonable. Mr. 
Hanson further explained that the standard must 
be reasonably attainable by all traders, so as to 
stop friction, disputes, and litigation. Then, as 
scientific knowledge increased, improvement would 
follow, and the standard would be raised from time 
to time. This view seems dictated by a wise 
appreciation of the expression ‘‘ reculer pour mieux 
sauter,” even though the result should be a falling- 
off in the quality of some of the best results of 
well-managed works. It needs but one safeguard 
—a sine qud non—namely, that to the ‘‘ reasonable 
attainment by all” should be appended the words, 
‘* working under the normal conditions of the trade 
with regard to room and position as may be finally 
decided by a central authority in case of dispute.” 

As representing another powerful company—the 
Associated Woolcombers under the title of ‘* Wool- 
combers, Limited,” Mr. Walter Leach, F.C.S., con- 
sulting chemist and engineer to the company, said 
that fixed standards would be preferable, particu- 
larly where the effluent was discharged into a stream ; 
but that to be practicable the standard must be 
fixed in each class of industry on the basis of the 
resultant effluent, after approved treatment, con- 
taining the maximum ingredients in its class. This 
he further explained as the effluent produced by 
the treatment of the worst class of material to be 
dealt with in the particular works. That was to be 
the standard. The authority might be empowered 
to vary or dispense with a standard from time to 
time as improved methods of treatment came into 
use, or @ proper case was made out. A standard 
should not betend upon the character of a stream, 
but on that of an industry. Asked why it would be 
impracticable to comply with a standard on the 
basis of the character of the stream, Mr. Leach 
answered: ‘“‘If you fix a standard in proportion 
to the stream you place one manufacturer at a 
disadvantage compared with another. A manu- 
facturer situated on a large stream would have to 
do a small amount of purification compared with 
one on asmall stream.” To this the ready retort 
came from Dr. McGowan that *‘ if you buy a house 
in London you pay more for it than you would pay 
in the country.” The witness admitted there was 
something in that, but somewhat hastily, we think. 
Mill sites are sometimes cheapest near large rivers, 
and, moreover, the small stream often gives fewer 
facilities for treatment. After all, equality of stan- 
dard for all is the root of the matter not only in 
theory, but in practice. Simplicity is the key to 
efficiency. 

Messrs. Kelsall and Hemp, Limited, near Roch- 
dale, were represented by their managing directors, 
Mr. James N. Tod and Mr. Francis W. Toyne, 
F.C.S. Mr. Tod, being asked whether he preferred 
a fixed standard to working under the present Act, 
said that in some cases the standard might hit a 
particular manufacturer rather hard. ‘‘On the 
other hand,” he said, ‘‘ you know you have some- 
thing to work for ; you know you are right, whereas 
at present no one is safe—you never know.” Here 
Mr. Tod touched the point from the trader’s position. 
Asked by Sir Wm. Ramsay, from the chair, if he 
would have a standard applying to the effluent, or to 
the stream plus the effluent, he said : ‘‘ We are only 
concerned with our own effluent,” which seems the 
right answer. Further, he added a new point so 
far as concerns this summary—viz., that he would 
prefer the standard either on the effluent, or on 
the effluent plus the company’s water supply. From 
this it must be concluded that the effluent from 
their polluting discharges is reinforced by their 
own clear-water supply—purification, in fact, is 


undertaken by removing dirty, and putting in clean, ' 


| water. 





This, as a matter of fact then, is a case of 
the dilution of effluent of which Mr. Stowell com- 
plains. Finally, Mr. Tod said that one standard over 
the whole of each trade seemed to them the easiest 
way out of the difficulty—one fixed standard. 

The long experience of this old-established firm, 
in striving to deal effectively with their wool-washing 
and dyeing effluents, has enabled them, through 
Mr. Tod, to make a real contribution to the solution 
of this question. 

The Tweed woollen manufacturers were repre- 
sented informally by Mr. T. J. S. Roberts, of 
Messrs. George Roberts and Co., Limited, Selkirk. 
Mr. Roberts had evidently not considered the ques- 
tion of standards, and at first doubted their prac- 
ticability, asking what sort of standards were sug- 
gested. Some of these were explained, which he 
thought quite reasonable, if some provision for 
latitude were arranged. It would never do to 

rohibit alkalinity or acidity, except within limits. 

f limits were fixed, standards would be reason- 
able. He knew of nothing to prevent them being 
adopted, except want of room in some cases for the 
necessary plant. If his own results were fixed as 
the standard, he would not think it too hard upon 
other manufacturers in the same conditions. For 
himself, Mr. Roberts felt that his firm were doing 
rather more than others, and they would like those 
others to go at least as far as his firm did now 
that they had shown them the way. Where want 
of room stood in the way, the sewers might be 
available, as at Galashiels. 

Duers.—Mr. Thorp Whitaker, as representing the 
greatest body of dyers in the kingdom, the Bradford 
Dyers’ Association, Limited, stated that their com- 
pany was formed in 1898 and consisted of forty 
different works in Yorkshire (West Riding), Lanca- 
shire, and Scotland, employing about 9000 men, with 
a capital of six and a-half million sterling, and using 
annually three thousand million gallons of water : 
say, in round figures, ten million gallons daily. Of 
this enormous volume, nearly two-thirds, from 
twenty-five works, are returned to the streams from 
which they are taken. These figures demonstrate 
the extent of the Association’s interest, and the 
importance to them of just legislation. Their 
business is chiefly piece-scouring, dyeing, and 
finishing. 

As to standards, the Association considered these 
should be fixed with conditions reasonable and 
identical for each trade. They should be for a 
term of years, and then modified in accordance 
with the results attained. If definite standards 
were adopted, as against the indefinite character in 
the present Acts in this respect, the suggestions 
and experience of the Rivers Boards would doubt- 
less be more serviceable to traders in future than 
they had been in the past. Speaking of cotton 
dye-works and woollen dye-works, Mr. Whitaker 
said each would have to be put under its own stan- 
dard. He did not say there should be a standard 
for each class of material, but for each class of 
trade. He thought that there was a little dis- 
satisfaction on the question of purification. ‘‘The 
smaller men seemed to think they were more 
hardly dealt with than the greater.” ‘‘If we had 
something to work up to, we should know what 
we had to do or to attain, and I think an effort 
would then be made. At present you may spend 
any money you wish if you take any notice of the 
Rivers Board as it is constituted, and you get no 
further.” He thought the fixing of a standard 
was essential, and the wisest thing that could be 
done. 

This, coming from the greatest producers of 
polluting effluents in the West Riding, is important 
evidence, and must carry weight. 

Mr. Robert Clay, Cheadle, Lancashire, put in a 
statement and then gave evidence. Though his 
trade is not specifically mentioned, it is evident he 
is a dyer. In his statement Mr. Clay says: 
‘*It certainly would be desirable to fix a standard 
for the various trades so that competitors would 
work under similar conditions. The character of the 
stream, the nature of the business, and the posi- 
tion of the works, should be taken into account in 
all cases.” Here two qualifications are inserted 
which would complicate the fixing and administra- 
tion of standards—namely, the character of the 
stream and the position of the works. A further 
suggestion practically nullifies what little remains 
in favour of the simplest type of standard, which 
is, unmistakably, a uniform one for all separate 
trades, independent of position, stream, character, 
and other inequalities of rivals in trade. Proximity 
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of coalfield, or of canals, railways, or motor roads, 
&c., might easily become the gauge of any standard 
if the object were to create doubt, difficulty, 
friction, and legal strife, instead of the reverse. 
Mr. Clay says :—-‘‘Speaking of the watershed in 
which my works are situated, I do not see that it 
would be any advantage to alter the law further 
than each manufacturer being required to adopt 
every reasonable means of purification both before 
and after using the water.” The words in italics are 
uncommon, and imply the use and further pollu- 
tion of fouled river waters from above. It is clear 
that Mr. Clay must be regarded as neutral on this 
question. 

Bleaching Works.—Mr. A. J. King, who is a 
director of the Bleachers’ Association, Limited, 
and also managing director of three extensive 
bleach works in Lancashire and Cheshire, said in 
his statement that any evidence he might give, 
and opinions he might express, were to be taken 
as his personal evidence and opinions, and not in 
any way as committing the firms he represented. 
He thought it would be fair to set up a common 
standard for all bleach works, but liberty should 
be given to the authority to exercise diseretion as 
to how far and within what period of time it 
should be enforced in the case of an important 
stream on which there are many works. As to 
uniformity of standard, he pointed out that the 
main difficulty would not arise from the general 
conditions of the stream. It arises in dealing with 
bleachers’ effluent mainly from :— 

1. The relatively large volume of the effluent. 

2. The nature of the pollution, which is largely 
the result of boiling grey cloth strongly impregnated 
with size and organic matter added in the process 
of weaving, with alkalis—sometimes lime, and often 
caustic soda or carbonate of soda. These latter 
cannot be precipitated, and are too dilute for prac- 
tical evaporation. Settling and filtration appear to 
be the best methods of dealing with them, but some- 
times there is no room for these. In any case, 
the sludge disposal is both costly and difficult. It 
has been suggested that this should be done at the 
cost of the sanitary authority, but, supposing this 
idea were adopted, the further question would arise 


as to the standard of dryness which should be|*}? 


worked to. The sludge is often very wet, and to 
dry it to a standard might be as expensive to the 
manufacturer as its removal. With large — 
tanks most of the. suspended solids might 

removed, as well as a good deal of the solids in 
solution. At Bollington Works they had, in addi- 
tion to settling-tanks, cinder beds with rotating 
sprinklers. He was not sure this was really an 
improvement, because fermentation set up, accom- 


panied, of course, by a stench, and a great deve- | m, 


lopment of animal life, small red worms and 
innumerable small flies, which led to frequent 
complaints of nuisance. Such methods might 
improve the Ship Canal, but certainly not the con- 
ditions of those who lived near. Land filtration 
with more tanks, he thought, would improve the 
effluent, but they themselves had no land for such 
purposes, 

Some years ago they turned their effluent into 
some old coal-workings, and after a few weeks it 
reappeared a little lower down the stream in the 
form of a strongly impregnated solution of sul- 
phuretted hydrogen, and the method had to be 
abandoned. 

In his verbal evidence Mr. King explained that 
by the words “Liberty should be given to the 
authority ” to exercise discretion as to the stan- 
dards and how far they should be enforced, he 
had in his mind, not the proposed central authority, 
but the local authority; in his own case, the 
Mersey and Irwell Joint Committee. In a river 
like the Croal, at Bolton, he suggested that the 
proper way was to commence at the top and purify 
downwards, so as to not have to ask any polluters 
to produce an effluent cleaner than the river into 
which it flowed. There would be great resistance, 
but if all were asked to conform to the same standard, 
he thought that difficulty would be gotover. In the 
old days it was very hard to be told their effluent 
was in default, but to be given no advice as to 
what to do to improve it. He would prefer some 
definite chemical standard of suspended matter, 
and so on, with some elasticity. If works were 
so situated that they could not carry out the 
process, some allowance would have to be made. 
It would be fair to set up a common standard 


for all bleach works, not for the river, but for the 
effluent. 








RECORDING CURVES OPTICALLY. 
To THE Eprror oF ENGINEERING. 

Srr,—In Enoineerine for June 7, page 781, Professor 
W. E. Dalby’s valuable paper on an ‘Optical Load- 
Extension Indicator” is reprinted. Therein it is shown 
how two motions are combined and automatically recorded 
as acurve bya - of light traversing a photographi- 
cally sensitive surface. ; 

In the paper the particular purpose is the correlation 
of load and extension in tests of materials, But know- 
ledge of a third factor—time—may also be desired. 
Then, it is explained, the experiments are duplicated, 
one of the series being non-automatic, ‘‘time” being 
derived from marks made by a pencil as the motion of 
the light spot is followed by hand over a non-sensitive 
surface of ground glass. 

It may be worthy of note, as a matter of quite general 
application, that it is possible and simple to photo- 
graph synchronously any three quantities, one of which 
may time. 

Let time be the third factor. Then it suffices to occult, 
arbitrarily or periodically, the recording beam of light ; 
then the position of the “bars,” or the length of the 
**dots” measures time. Amongst the devices which the 
writer has used for parallel purposes, the following may 
be cited :— 

For long or arbit riods: A telegraphic key in 
series with a shutter and chronograph. 

For periods of the order of seconds: An aperture in an 
occulting plate carried by a vibrating pendulum or 
balance. 

For short periods: Holes in a rotating eclipsing plate ; 
or eclipsing plate attached to the prongs of a vibrating 
tuning-fork ; or deviation of the light beam by reflection 
from a mirror similarly attached to the fork. The latter 
mode may also, in certain cases, be arranged to give a 
 —_rrae waved or sinusoidal record instead of a broken 
ine. 

Nore 1 :—When the time intervals are so short that suc- 
cessive images of a circular spot of light would overlap, 
the narrow image of the wire of an incandescent lamp 
remains effective. 

Nors 2:—The principle is applicable to cyclic, large- 
scale demonstration images projected upon a screen. 

Yours very truly, 

Melbourne, July 10, 1912. Jas. ALEx. SMITH. 


MOTION STUDY: THE MAN. 
To THE EpitTor OF ENGINEERING. 

Srr,—The study of ‘‘motion of parts” of machines, 
the ramifications of which will interest the student as long 
as the world lasts, is not a whit more interesting than, 
nor will it survive longer than, the study of ‘‘ motion as 
ard toman.” Vast improvements are being made in 
all classes of labour-saving machinery—millions of pounds 
are being expended in the improvement of the transporting 
and berthing machinery of our most important docks. 
For instance, somewhere about two-and-a-half millions of 
pounds’ worth of work has recently been contracted for by 
well-known men in connection with the Albert Docks of 
the Port of London Authority, and it should be seriously 
noted that such contract has been signed at a time when 
all the men who normally work these docks were out on 
strike. This should give opportunity for serious considera- 
tion, and on such a particularly national, and even inter- 
national, subject a good deal may be said and thought. 
e study of the human runs parallel in interest with 
machines. 

It may be a question of temperament, a psychological 
problem too deep for an ordinary engineer successfully to 
explore, but it is, notwithstanding, a fact that men, 
youths, and boys, however alert, bright, and active they 
may be respectively in all that does not pertain to their 
daily avocation, are too slow for funeral obsequies when 
at work. Whether they be draughtsmen, designers, 
clerks, tool-makers, fitters, machinists, or any others that 
go towards the aggregate of a works equipment, many are 
supremely guilty of *‘lost motion” between the con- 
secutive succession of the various operations of their work. 
In fact, a considerable percentage appear to tax their 
intelligence in an endeavour to discover how much time 
can really be expended ere they attempt the next opera- 
tion on a particular job. It is common knowledge that 
the persistent and pernicious teaching of certain sections 
of our industrial units is responsible for an intentional 
restriction of output, and which tells the worker to ‘‘ go 
slow,” and, in many cases, he who may be naturally quick 
and honest to his employer has not the courage to go 
faster than the aubauhen with whom he may choose 
to work. It is hard to understand such a bone-less, pluck- 
less class ; for, though with such keen competition as now 
exists in all trades, and though foremen and men alike 
are ‘“‘kept with their noses to the grindstone ” closer than 
ever in the endeavour, by their employers, to oust their 
competitors, what have we that is any material good if 
we sacrifice our manhood, our manliness, and our inde- 
pendence ? 

From a long experience in charge of shops, I have 
found that where there is one man who dare be peculiar, 
who has the pluck and the manliness to ostentatiously 
evince a deep interest in his job, as evidenced by his 
general manner, his punctuality at starting time, his 
“lack of precision” at leaving-off time, his alertness, and 
his anxiety, there are at least ten who have not the back- 
bone to carry out the unwritten contract between them- 
selves and their employers. The latter class would 
do very little indeed if not oupeees by feed - and- 
8 trotting round at timely intervals, while the 
former could be trusted to execute to the full such un- 
written contract were no employer or bossclose by. Who 
is the best man, who is the hero? He who goes like a dead 
fish down with the tide, or he who stems (and even dams) 











the flowing tide so eagerly sought by the shirker, the clock- 
watcher, and the work-shy ? eve me, Sir, it is my 
firm conviction that half the labour unrest—a greater part 
of the inconsequent moaning—a considerable percen 

of the orying for better conditions, comes from a class who 
are, more than others, responsible for such conditions. 
Can anyone with a fair amount of impartiality expect 
that employers can bundle the whole mass of workers into 
one conglomerate whole and guarantee a wage to suit them? 
It is, I suggest, an outrage on common-sense to believe it. 
Employers know the immense diversity between the 
services of their employees, and are shy of awarding a 
comfortable wage to a man who requires two others to 
watch him. 

It is just here also, Sir, that I respectfully arraign 
the employers, and suggest that they should not in- 
discriminately administer their shops, as if all men 
were equally deserving, or the reverse. I would rather 
invite their attention to the attractive method of close 
discrimination as regards their men, and payment only 
according to merit—and, analogous to that plan—if men 
required as much pay as the more deserving and better-paid 
ones, let them oud , let them work, let them improve 
themselves, so that, according to the law of supply and 
demand, and the exigencies a international competition, 
they may deserve it. The boy who wins at school gets the 

rize, and if the other boy wants it he must win it also. 

he workshop is not the place for philanthropy, but for 
justice. Good men should have what they are worth, 
and, instead of having drastic rules thrust upon them— 
such rules being a creation of the less deserving—each 
set of men should be legislated for in separate classes, as 
far as is reasonably possible. This way lies economy, and 
one does not need to look deep to find that the method 
indicted brings the reverse. 

Yours truly, 
J. T. Towson. 
50, Newland-street, Silvertown, London, E 





THE TELEMOTOR. 
To THe Epiror oF ENGINEERING. 

Srr,—In the issues of the Zimes, Daily Mail, and other 
papers of July 8 last there appeared a cable despatch 
dated New York, July 7, describing a mishap to the 
R.M.S. Olympic, White Star Line, in which it was 
stated that the ‘‘by-pass of the telemotor became de- 
ranged, thus interfering with the steering-gear.” 

After correspondence, we are now in a position to 
state, under official sanction, that the telemotor was not at 
fault, and that the Press reports in that respect were 
without foundation. The steering-gear was not of our 
design or manufacture, but the telemotor installation was 
made and supplied by us. 

e have not sent any communication to the daily 
Press on this matter, and we trust that you will allow us 
the privilege of your columns to make this statement, so 
as to reach our clients, and prospective clients, whom we 
wish to know that this allegation against the telemotor 
was false. 

Yours faithfully, 
For Brown Broruers AND Co., Lrp., 
W. G. Gresons, Director. 
Rosebank Iron Works, Edinburgh, August 9, 1912. 





INSTITUTION OF NAVAL ARCHITECTS’ SCHOLARSHIP, 
1912.—The Institution of Naval Architects’ Scholarshi 
in Naval Architecture has been awarded by the Counci 
of the Institution to Mr. Walter J. Drummond, of the 
Royal Naval College, Greenwich. The scholarship is of 
the value of 50/. per annum, and, subject to the regula- 
tions, is tenable for three years. 





Tuk JOURNAL OF THE Monicipat Scuoo. or Tron- 
NOLOGY, MANCHESTER.—The Municipal School of Tech- 
nology, Manchester, has adopted the excellent system of 
collecting ther, and reprinting in its journal, papers 
read before the different technical societies by members 
of its staff and by students. The fifth volume, just 
published, contains papers having a direct ring on 
industrial chemistry, electricity, the textile trades, and 
mechanical engineering, as well as some of a purely 
scientific character. Most of these papers have Baw 
been read before one or other of the leading tech- 
nical societies, but a number are published here for 
the first time. It would appear that the responsible 
heads of the great cotton industry which centres round 
Manchester are now availing themselves of the aid of the 
school in elucidating many practical problems. This 
should prove beneficial, both to the trade and to the 
—_ and staff of the municipal techuical schocls. Un- 

oubtedly in most trades large firms have data, acquired 
often at considerable cost, for which they have not at their 
disposal the time, or in some cases sufficient scientific 
knowledge, adequately to work out. Generally, however, 
they show themselves any of letting outsiders have 
access to such results, which, as a consequence, remain 
sterile. It would be a great ———— | to the national 
industries if in such cases they would hand over the 
problem with the whole of their accumulated data to 
properly staffed and equipped schools. Of course, judg- 
ment would be necessary, as at too many of our technical 
colleges chairs are filled on the strength of the applicant’s 
teaching experience rather than of his powers of original 
thought. The most important of the engineering con- 
tributions in the volume under discussion is a reprint of 
Dr. Nicolson’s paper on ‘‘ Boiler Economies and the Use 
of High Gas 8 ” read before the Institution of Engi- 
neers and a uilders of Scotland. The comprehensive 
ae on ‘‘ Electricity Meters,” read by Messrs. H. A. 

tcliffe and A. E. Moore before the Institution of 
Electrical Engineers, is also reprinted. 
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THE GARDNER-FERGUSON ELECTRICAL IMPULSE TRANSMITTER. 


CONSTRUCTED BY MESSRS. CHADBURN’S (SHIP) TELEGRAPH COMPANY, LIMITED, ENGINEERS, BOOTLE, LIVERPOOL. 
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Tue Gardner-Ferguson electrical impulse trans- 
mitter is an instrument which has been devised with 
a view to obtaining regular and incremental electrical 
impulses from any motion in any position, and trans- 
mitting these impulses to any distance and there 
reproducing them synchronously, thus forming a 
history of a motion no matter what it is. In essence 
the apparatus consists of a spindle which is rotated, or 
oscillated, by the motion of which a record or ohserva- 
tion at a distance is required. On this spindle are 
diametrically mounted one or more straight glass tubes 
which have a platinum wire fused into each of their 
closed ends, the tubes deing partially filled with a 
special mixture, of which mercury is the principal 
component. On the requisite movement of the spindle 
the tube, or tubes, alternately pass through the hori- 
zontal plane, thereby causing the mercurial mixture 
to flow in the tube and make a momentary electrical 
connection between the end platinum wires and allow- 
ing an electrical impulse to flow. Collecting-rings are 
fixed on the spindle, and by means of these the im- 
pulse current is conducted through the external cir- 
cuit to any distance which may be uired. A 
simple mechanical device is attached to the spindle 
which prevents the tubes from stopping in the hori- 
zontal plane and thus causing a short-circuit. 

The instrument as described above is in its most 
simple form, and is suitable for a motion in one direc- 
tion only, as, for example, from the index or counter 
of any form of meter, or for the transmission of time 
from a master-clock to any number of synchronising 
dials. If, on the other hand, the motion is recipro- 
cating, regular or irregular, sometimes in one direction 
and sometimes in another, a simple commutator is 
fitted, which is operated by the same spindle which 
carries the glass tu An instrument with four glass 
tubes, and fitted with such a commutator for recipro- 
cating motion, is illustrated in Figs, 1 to 3 on this 
page. The arrangement of the commutator will be 
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clearly understood from these figures. It is in essence 
a change-over switch, the moving part of which is 
carried by an arm which rides on the spindle, and the 
fixed part of which consists of two contacts carried by 
brackets from the bottom of the case, as shown. The 
moving arm is spring-controlled, so that as the spindle 
begins to move in the direction different from its 
previous motion, the arm springs across and makes 
contact with the opposite pair of contacts from that 
it was previously in connection with. The two con- 
tacts are connected up so that each sends the impulses 
in the transmission circuit in an opposite direction 
from the other. It is usual to make the transmission 
circuit with a single wire and an earth return, but a 
three-wire arrangement can be used if desired. It is 
obvious that the glass tubes form the only part of this 
—— which can be looked upon as of a special 
and more or less untried nature, but exhaustive tests 
have been made of its reliability. Tubes have been 
selected at random, and individually subjected to 5000 
electrical flashes at a pressure of 220 volts, coming 
through the ordeal absolutely unimpaired, the usual 
electrical pressure employed in working rarely exceed- 
ing 12 volts, so that the tests indicate an endless 
life to the tube under normal conditions. 

The receiver employed to manifest the impulses is 
of a very simple nature. For short distance trans- 
mission the impulse current energises an electro- 
magnet, thereby pulling down an armature, this 
armature, acting through a lever, rotating a toothed 
wheel, one tooth at a time, either from left to right, 
or vice verad, as the case may be. Animportant point 
in connection with this arrangement is that the 
toothed wheel is locked on the succeeding tooth as 
soon as the armature starts from rest, and before the 
wheel even moves. It is simply a matter of suitable 

ing thereafter to obtain the desired indications. 
Ser long-distance work, where the impulse is too 
much attenuated to operate magnets, the impulse is 





caused to temporarily bias the balance of a oo, 
relay ; this connects in a local battery which simply 
does the work of operating the magnets, so causing 
the receiver to move one way or the other synchron- 
ously with the orignal motion. The receivers are 
designed to work either with or without a recording 
arrangement, as may be desired, such records not in 
any way affecting the precision of the instrument. 
The records will be found to be an exact history of 
the motion as regards time. 

The possible applications of the transmitter are 
many. It may be used, for instance, for timekeeping, 
a master prom A operating a number of dials, or it 
may be used for the transmission of meter read- 
ings, and the reading of counters of all kinds. It 
may also be used to indicate liquid levels, as, for 
instance, reservoir or water-tank levels, oil-tank or 
chemical-tank levels, river-water levels, tide-levels, 
&c. It is also suitable for the transmission of pressure 
indications. As mentioned in ENGINEERING of May 24 
last, this apparatus was utilised for indicating on the 
launching platform of the Japanese battle-cruiser 
Kongo at the Vickers Works, Barrow-in-Furness, the 
depth of water on the end of the launchways, and the 
8 of the rise of the tide in the channel into which 
e vessel was launched. As a reliable transmitter 
of depths of liquid levels the Gardner-Ferguson inven- 
tion supplies a long-felt want, which owners of floating 
docks, wet docks, oil-storage tanks, oil-carrying 
steamers, &c., have not been slow in appreciating, and 
a large number of instruments for these purposes are 
now being supplied. An application of the apparatus 
to a floating dock for indicating the depth of water 
in the tanks is illustrated in Figs. 4 and 5 on 
this page. 

The manufacturing rights of the transmitter have 
been acquired by the well-known firm of Chadburn’s 
(Ship) ‘Telegrap! Company, Limited, Cyprus-road, 
Bootle, Liverpool. 
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NEW GRAVING DOCK, BELFAST: MECHA- 
NICAL PLANT AND GENERAL APPLI- 
ANCES.* 

By W. Reprern KE tty, ineer-in-Chief to the 

, Belfast Harbour a= 
(Concluded from page 157.) 

Hydraulic Capstans.—There are in the dock equip- 
ment five capstans which are worked by hydraulic power, 
three of them being of 30 tons capacity, Fig. R and 
two of 11 tons ew each, Fig. 9, respectively, 
the water-power by which they are actuated being 
supplied at a pressure of 750 lb. per sq. in. The delivery 
or pressure pipes vary between 6 in. and 3 in. in diameter, 


Fé 


30 TON 


uw 
HYDRAULIC 


stress of 11 tons direct from the capstan barrel at a 
speed of 30 ft. per minute, and a speed of about 50 ft. per 
minute when exerting the lower hauling stress of 7 tons. 

The capstan heads are fitted with pawls for use when it 
shall be found necessary to operate the capstans by hand, 
and for the latter purpose eight hand-spikes of ash have 
been provided, with proper recesses in the head of each 
| capstan to suit same. All those parts of the capstans 
| which are subject to working pressure were tested to a 
a agg of 2500 lb. per sq. in. before leaving the makers’ 
wor 

The capstan contract was entrusted to Messrs. Sir W. 
G. Armstrong, Whitworth and Co., Limited, of New- 
castle-on-Tyne, and cost 34541. 16s. 3d. 

Caisson Gate.—The gate at the entrance to the dock, 
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SECTION ON LINE A.B. 


























SECTION ON \|LINE G.H. 


|to counteract its tendency to rise as the tidal rise in- 
creases, it may be necessary to open the valves on the 
| seaward side, so that the tide may ebb and flow in the 
water: ballast chamber, or to close those valves to retain 
any constant desired quantity of water in the latter 
chamber for steadying purposes. A water-tight deck 
divides the above two compartments, and the valves 
referred to are placed at this deck level, bends being led 
from them on both sides of the caisson below the level of 
the dock and communicating with the tideway. These 
bends are fitted with proper rose - heads im order to 
prevent floating matter from being carried into the 
chamber. The valves and their seats are of gun-metal, 
and the former are controlled from a partial deck about 
5 ft. below the upper surface of the roadway bridge 
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Fig. 10, page 240, is of the 





SECTION ON LINE C.D. | 


travelling - caisson type, com- 


ae me mainly of steel, and 
ving at its top an automatic 

















folding bridge, which, by a 
parallel-bar arrangement, is 





vx 


lowered as it enters the caisson 


























and the return pipes to the accumulator-house vary 
between 4in. and 7 in. in diameter. The three t of 
these capstans, Fig. 8, are the most powerful which have 
ever yet been employed as graving-dock accessories at 
“ny port in the world, the next largest size in use in dock- 
yards being those adopted by the Admiralty, which are 
only of 16 tons capacity each. 

- he capstans are all double-powered, the three largest 
eng each capable of giving a hauling stress of 30 tons 
Cirect from the capstan barrel with a single rope at a 
speed of about 30 ft. per minute, while their g is 80 
arranged as to give a lower hauling stress of 7} tons ata 
speed of about 120ft. per minute. The two smaller- 
power capstans, Fig. 9, are capable of exerting a hauling 


.” Paper read before the Institution of Mechanical 
Engineers at Belfast, J uly 30, 1912. 











recess, and raised when it clears 
the recess. When lowered, the 
caisson can be travelled upon 
rollers into a caisson recess, 
which latter is roofed over, and 
is formed into a way for 
vehicular traffic. The caisson is rectangular 
in , one of its sides being longer than 
the other. The shorter side is intended to 

inst the south granite meeting-faces 
of the inner sill of the entrance. The longer 
side is intended to bear against the north 
meeting-faces of the latter sill, and, as well, 
against the ite meeting -faces of the 
outer sill of the entrance ; so that when the 
caisson is in its normal or inner track, the 
length of the dock on the floor is 850 ft., and 
when it is placed against the meeting-faces of the outer 
sill the length is 886 ft. 7in. This interchangeability has 
been found to be of the utmost value in the docking of 
the s.s. Olympic and Titanic. ‘ , 

The caisson is in length on one side 103 ft. 4 in., and on 
the other side 98 ft. 4m. It is in clear width over the 
greenheart meeting-faces 18 ft. 4 in., and in height from 
the bottom of the keelsons, which bear upon the rollers, 
to the roadway surface of the folding bridge 42 ft. 4 in., 
which latter is level with the coping of the side walls of 
the dock entrance. The caisson 1s divided into two com- 
partments, the lower of the two won Dy air-chamber, 
and the upper a water-ballast chamber; the latter is 

rovided with valves, two on either side of the caisson, 

the manipulation of which the tidal water may be 
admitted or excluded as may be desired and as may be 





found necessary. When the caisson is in place, in order 





In order to gain admission to the 
ber of the caisson, two vertical 


of the caisson. 
lower or air -cham 
water-tight tubes or trun 30 in. in diameter, are 

rovided, and are fitted with a man-hole and cover, 

lted on, and so placed as to clear the folding- 
bridge platform when down. Ladders are fixed, one in 
each trunk, leading to the bottom of the caisson. Two 
similar ladders are provided for giving access to the water- 
tight deck. At the bottom of the air-chamber are stowed 
the portable ballast-blocks, which are of concrete, 12 in. 
by 12 in. by 6 in., and weighing each about 70 lb. Below 
this portable ballast there is the permanent ballast, consist- 
ing of concrete, laid in situ in the ordinary way. total 
weight of concrete st found necessary amounts to 
986 tons, of which the weight of the permanent ballast is 
288 tons, and that of the portable t 698 tons. With 
this quantity of ballast the caisson will float when the 
water-ballast chamber is empty, the draught being 30 ft., 
and with a depth of water on the entrance sill of 35 ft. 3 in. 
The structural pn pe of the caisson is about 455 tons, 
which, together with all ballast, amounts to a total weight 
of 1441 tons. The caisson, when in its normal track, 
rests, by its two yy steel keelsons of 8 in, by 
4 in. section, upon fifty-two cast-iron rollers p) in 
cast-iron roller-boxes, which latter are built into the floor 
of the caisson track. The roller spindles are of mild 
steel lined with gun-metal. 

When the lengthening of the dry-dock space, beyond 
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850 ft. on its floor, becomes necessary, the hauling yoke 
of the caisson is temporarily disconnected, the seve’ 
valves of the water-chamber are closed, and as the water 
rises and the displacement of the caisson becomes equal 
te its floating weight, the vessel will float and can be 
removed, as a ship or pontoon, to the outer meeting-face 
of the dock entrance above the apron. The valves are 
then opened and the caisson is sunk in the outer track. 
The caisson framing is composed of steel angle-bars and 
plates, as follows :— , : : 
The frames are of angle-bars 4 in. by 3in. by 4 in., 
spaced 18 in. apart, and vertical and bottom corner angles 
4in. by 4in. by4in. The frames are cut at the water- 
tight deck, and are connected to same by plate brackets 
22 in. by 18 in. by 7 in. above and below. The upper 
brackets are connected to the deck by an angle 3 in. by 3 in. 
by J in., one on every frame. The alternate frames at 
the bottom are connected to the floor-plates, and the 
outer frames are connected to plate brackets 18 in. by 
18 in. by 4 in., and 3-in. by 3-in. by 4-in. angles on bottom. 
All frames extend from the top of the bottom corner 
angles to the underside of the water-tight deck, and from 
the top of the water-tight deck stringer angle to the 
underside of the rail angle. The vertical corner angles 


a a | 





extend, in one length, from the bottom of the caisson to 
about 12 in. above the water-tight deck, and a short 
ae from thence to the rail angle. 

The bottom floors are 30 in. deep by 4 in. thick, spaced 
3 ft. og the bottom angle peng in. by 3 in. by in., 
and the top angle 3 in. by 3in. by 4 in. The bottom 
angle extends from the inner edge to the inner edge of 
the bottom corner angles, the top angles extending from 
heel to heel of frames. 

The plating of the water-tight deck floor is yy in., with 
all butts and seams overlapped, seams single and butts 
double-riveted, ?-in. diameter rivets throughout, spaced 
28 in. in butts, 5} in. in beam, and 3 in. in seams. The 
stringer angle on the upper side of the deck is 3 in. by 
3in. by 4 in., riveted to the shell with ?-in. rivets, spaced 
3in apart. The beams carrying the deck are 5-in. by 
3-in. by 4-in. angles, spaced 18 in. apart, and secured to 
the frames with ,j-in. plate-knees. The cross-beams 
under the water-tight deck are 4-in. by 4-in. by ba 
angles, and those above the water-tight deck are 3 in 
by 3 in. by 4 in., spaced 3 ft, apart, and secured to the 
frames by plate-knees, 7; in. in thickness. The vertical 
supports below and above the water-tight deck are 
34 in. by 34 by 4in., and 3 in. by 3 in. by 4 in. respectively, 
secured to the beams with one rivet ineach. The stringers 
below the water-tight deck are of plates, 18 in. by 4 in., 
and angles 34 in. by 34 in. by 7 in., and those above that 
deck are 15 in. by 7% in. and 21 in. by ¥ in., the angles 
being 34 in. by 34 in. by 4 in. All butts are overlapped, 
and are single riveted, }-in. rivets throughout, spaced 
34 in. apart in butts, and 44 in. in angles. 

The shell-plating of the caisson is as follows :— 


+4 in. thick. 


lst strake of sides and ends 
2nd 
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ral | 5th and 6th 








}¢ in. thick. | 
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8rd and 4th strake of sides and ends 
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9th pas mt os cer ° 

The bottom plates are 4} in. in thickness. 

All plates are lapped, the seams being single and the 
lap-butts double-riveted throughout. The spacing of the 
rivets in the butts is 2§ in., in the frames 5} in., and 3 in. 
in the seams. The bottom plating in the way of the 
keelsons have flush butts with double-riveted straps in- 
side, and all bottom riveting is knocked down from the | 
inside. Four adjusting boxes, with screw and links of | 
steel, are fitted to the ends of the caisson, two at either 
end. They are worked from the upper stringer by means 
of a key. These are for bearing the caisson up against 
the granite meeting-faces. ‘ 

The two endless hauling-chains, which are supported 
by twenty cast-iron rollers aliens each side of the caisson 
recess, are 14 in. short link. The driving-shafts are 8} in. 
and 8 in. in diameter respectively, each having a boss for | 
a chain-pulley, and cast-iron couplings are turned and | 
keyed on the shafts, and are fitted with turned bolts and 
nuts. 


” ” 


Fig.10. CAISSON 


gun-metal. The spur-gear is provided with two sets of 
ae ge to give the two powers above referred to, 
a clutch being fitted for putting either set of gear into or 
out of gear; the clutch is actuated by a portable hand- 
lever from above the quay level. The -gear consists 
of a head with sockets for hand-spikes and bevel gearing 
driving on to the intermediate shaft. All the gearing is 
of steel, with machine-cut teeth, and moun on steel 
shafts, working in bearings having adjustable gun-metal 
brasses. A brass-lined stuffing-box and gland are placed 
at the connection between the hauling plant and the main 
shaft in the caisson recess, for the pu of preventing 
the entry of the tidal water from the latter into the 
machinery chamber. The motion of the hydraulic engine 
is controlled by a gun-metal valve operated by a portable 
hand-lever from above the quay level, the reversing 
cylinder being operated by means of the same valve 
and lever. 

This contract was entrusted to Sir W. G. Armstrong, 
Whitworth and Co., Limited, of Newcastle-on-Tyne, and 
cost 921/. 19s. 2d. 

Penstock Doors for Culverts.—There are nine penstock 
sluice-doors on the various dock culverts—namely, four 


.9 ft. by 9 ft., one 7 ft. 6 in. by 6 ft., and four 7 ft. 6 in. 
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The contract for the caisson was entrusted to Messrs. 
Hanna, Donald and Wilson, of Paisley, the total cost 
amounting to 15,454/. 12s. 7d. 

Caisson-Hauling Plant.—The hydraulic plant, Fig. 10, 
above, which has been provided for the hauling of the 
caisson gate, either into or out of the recess in the process 
of opening or closing the dock, is housed in an under- 
ground chamber, on the eastward side of the dock en- 
trance. It is capable of being actuated either by hydraulic 
power or, in case of ae by manual power. The 
machinery is coupled up to a driving-shaft in the caisson 
recess, which shaft is eat ee with two sprocket-wheels 
engaging a pair of endless chains that are attached to the 
hauling yoke fitted on the end of the caisson ; the chains 
are supported on a series of rollers placed along both 
sides of the caisson recess 5 ft. and 6 ft. 9 in. respec- 
tively below the surface of the quay. When this 
machinery is being worked by hydraulic power under 
the accumulator pressure before referred to, it is capable 


in. | of exerting a hauling force of 24 tons on the caisson at a 


speed of 144 ft. per minute, or 12 tons at a speed of 29 ft. 
per minute. 

The hydraulic engine is of the horizontal type, mounted 
on a cast-iron bed-plate, and has three cylinders fitted 
with rams, and connecting-rods acting directly 
on the crank-shaft. The cylinders and rams are of gun- 
metal, and the crossheads are of steel with gun-metal faces, 
working in guides on the bed-plate. The connecting- 
rods are of steel with adjustable gun-metal brasses at bo 
ends. The fo -steel crank-shaft works in bearings 
carried by the -plate, and fitted with adjustable gun- 
metal brasses. The working valves are of gun-metal, of 
the slide pattern, actuated by eccentrics on the crank- 
shaft, and fitted with reversing slides which actuate, 
through a shaft and levers, by an hydraulic cylinder of 




















by 5 ft., clear openings, Fig. 11, page 241. These doors 
are operated by hydraulic power supplied at a pressure 
of 750 lb. per sq. in., and are arran so that in case of a 
failure of the water pressure the sluices can be opened 
and closed by hand-power. The doors are double-faced, 
and are constructed of greenheart beams. For the 9-ft. 
by 9-ft. doors there are ten beams, each 10 ft. 8 in. long 
by 13 in. deep and 18 in. wide. Each door has a massive 
cast-iron beam at the top, having eyes to receive the pin 
which connects the sluice-rods to the door. 

The greenheart and cast-iron beams are all carefully 
dressed and fitted to each other, and are secured by 
seven 2?-in. bolts passing right through the full depth of 
the door, and are fitted with cast-iron countersunk 
washers at the bottom end, the whole being made per- 
oy water-tight. The hydraulic cylinder for operating 
the door is of cast-iron, 20% in. inside diameter, bored out 
through its entire length ; the thickness of the metal of 
the cylinder is 38 in., and strong brackets are cast on and 
rest on two mild-steel box-girders 18 in. by 21 in., built 
into the wall of the chamber; the cylinder is securely 
fixed to the ome by four 34-in. bolts. It is also pro- 
vided with the necessary inlets, air, and frost cocks. 

The piston is of gun-metal, in three pieces, having two 
leather cups, and is secured to the piston-rod by a gun- 
metal nut. The piston-rod is fitted with a strong cast- 
iron erosshead, having eyes for the sluiee-rods, which 
extend from the c ead to the door and which are 
secured by pins at each end. The sluices are operated 
by a 1-in. double-ported slide-valve carried on a cast-iron 
bracket, which is bolted to the masonry at the top of the 

r, this being fitted with a 1-in. stop-valve, 
T-piece bend, and a connection for hand-power ; and all 
the necessary piping between valve and cylinder is 


supplied, 
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THE EVOLUTION OF THE FLAX- 
SPINNING SPINDLE.* 


By Joun Horner, of Belfast. 


Tue author need make no apology to the members of 
going back to a past which, os 

tis 
from no purely archologica] standpoint that he resurrects 


this institution for 
minds of the unpractical, should be long forgotten. 


the spindle of the ancients. A desire to better any me- 


Amongst some primitive people to-day fibres are twisted 
together merely by the action of the index fingers and the 
thumbs, and then plaited to form a cloth, or used as bow- 
strings or fishing tackle by again twisting the yarn pro- 
du into several plies. When a knowledge of the 
length, combined with strength, that short fibres could be 
made to assume when thus united together became known 
to man, he probably used such naturally provided means 
to spin his yarn. hen and how the spindle came we 
have no means of ascertaining ; it may have been evolved 














Indian Empire, in Persia and over the European Con- 
tinent. The spindle is usually com of two parts— 
the actual spindle itself and the whirl, or whorl, which 
adds to its momentum. The former is of wood, com- 
monly notched at the top to receive the end of the spun 
yarn. The latter is of wood, stone, bone, clay, or other 
convenient substance having sufficient weight to maintain 
the desired momentum. The word ‘ whirl” is sufficiently 
expressive. ‘*Whorl,” simply another form of “whirl,” 
is derived from the Old English word ‘‘ whorvil,” meaning 
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Woopen SPINDLE, AND WHorL Maper From a Corn; Inpia. 








a, Peru. 

b. Egypt. 

e. 8. Italy. 
def. Russia. 








g. Germany. 
h. Congo. 
i. Nigeria, 
k. Maderia. 
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chanical device should be accompanied with a knowledge 
of what led up to its present state, and to trace by such 
knowledge the reasonings employed in its development. 
The inventive faculty is greatly stimulated by an under- 
standing of all the motives which influenced men’s minds 
in the past. Often the very principles which underlie 
some mechanical construction are forgotten, simply 
because the problem has long since been solved; but 
before this solution the difficulties and failures caused a 
thoughtful study into their origin, and thus of necessity 
the fundamental laws which govern a process are brought 
to the front. 





* Paper read before the Institution of Mechanical 
Engineers at Belfast, July 30, 1912. 





WoopEN SPINDLES AND WHorILs. 


Fig 6 SIMPLE SPINDLE DRIVEN BY A BAND. 
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from something cruder still—a twirling stone for example; 
but if it jumped into existence at once, it might be 
considered perhaps the greatest forward bound in the 
whole realm of spinning invention. We have intimate 
knowledge of its use a long while before authentic history 
began. It is found amongst the remains of neolithic 
man, and the lake- dwellers of Switzerland It was 
handed down to Egypt, for it is found in the tombs at 
Thebes, also amongst the ruins of Babylon, and in the 
Inca groves of Lima (a), Fig. 1. ‘ey 
Simple in construction and decidedly effective in use, 
the spindle in its primitive form has descended from 
remote prehistoric times to the present day, and is found 
in actual practi use amongst the various tribes in 
Africa, the Mongols in the Far East, throughout our 





4. China. 


3 to 5. Sprnninc- WHEELS. 


the whirl of the spindle, and from this the botanical name 
is derived. When the spindle was afterwards fixed in 
bearings and driven by a band, a sheave or small groové 
pulley was fastened about where the whorl was originzlly 
placed. This has since received the name of ‘‘wharve, 
rhaps from the association of sound, or it may come 
rom an older Anglo-Saxon derivation. The word 
‘“‘wharve,” although always used to designate this 
grooved pulley in modern spinning frames, does not 
appear in this sense as a dictionary word. The spindle 
with the whirl or whorl attached is given rotation by 
briskly rolling it with the palm of the hand against the 
thigh, a practice universal in Southern Italy, or, more genet 
ally, by spinning it between the thumb and index finger. 
The fibres are then evenly drawn from the distaff and 
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and flax to the other, and may be used by two or more 
women together. A similar arrangement of stand distaff 
is shown at g, with the hand-spindle used to-day in Ger- 
many, particularly in Posen. It isa curious fact that, 
in Prussian Silesia, the chief linen-producing centre of 
what is now the German Empire, this ancient method 
of spinning continued generally until after the introduc- 
tion of spinning machinery ; ing over and ignoring 
the intermediate stage of the spinning-wheel, a less 


twisted into yarn by the revolving and descending spindle, 
which, when it reaches the ground, may still continue to 
perform its function. When at rest the spun yarn is 
wound on the spindle, the last spun portion inserted in 
the notch, and the operation continu It requires very 
accurate and precise manipulation to determine the 
diminution in fon to suit the seeing spees of the 
spindle, and only by early training can this be accom- 
plished. It is generally believed that the art of spinning 





portion of a cocoa-nut, in the concave side of which the 
spindle was sometimes revolved as in a bearing. An 
illustration is given of this, along with descriptive matter, 
in a volume written in 1867 by J. Forbes Watson on the 
textile manufactures and the costumes of the people of 
India. The extraordinary fineness of the yarn produced 
for the Decca fabrics is almost beyond belief. The yarn 
spun was so delicate that it could not bear the strain of a 
tiny wooden spindle weighted with a minute piece of clay 
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Fie. 9. 


Parts of an Irish Spinning-Wheel. 
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Translation. 

(a) The pins (Fig. 7) are put in for tightening the belt. (b) The wheel or ratchet S must not 
give more than one-sixth of a turn, thus using one-sixth of its circumference, which has 
4 cogs; the wheel AG must have the teeth placed 4 x 4—that is, as much space between 
the wheel for 4 teeth asin the space between 4and 4. (c) The part of the spindle M A is 
round and turns in a round tube, and the part of the said spindle A N is square, and the 
tube covering it must also be square, thus it is always necessary that the male and the female 
be of like dimensions so that they will turn together. 


Fies. 7 anp 8. SKketoH oF a SPINNING-WHEEL BY LEONARDO DA VINCI; 
Diep 1519. PresenrepD To THE AMBROSIAN LipRARY IN Mian, 1639. 








is one that is only suited to the sensitive touch of the 
female hand. In the reign of Frederick the Great all 
male farm-hands in Silesia were required to learn spinning, 
so that they might utilise the otherwise qupeotitehio dark 
winter evenings, and at this they became very adept. 

An ancient Peruvian spindle is shown in a, Fig. 1, 
page 242. The following illustrate some types in use to-day, | as are used in South France, North 
photographed from actual specimens in the Belfast City | Italy, Switzerland, Spain, Portugal, 
Museum. One from Egypt is shown at b, and does not | &c., are unnecessary ; they are very 
vary from many of those used in that country centuries | similar to the German type. 


twisted, and consequently a softer, 
yarn was produced, which gave 
character to the Silesian woven 
linen, and made it more accessible 
to bleaching agencies. Other illus- 
trations of European spindles such 














ago. ¢ is South Italian; hemp is the fibre universally} A spindle from the Congo is 
spun there. South of Rome spinning-wheels do not|shown at h, Fig. 1, the whorl 
exist ; some fifty years ago they were introduced, but the being made from cassava root ; and 
sedentary occupation did not appeal to the lively nature|i shows one from Nigeria; the 
the Southern Italian. Ev where one sees in South | whorl is of pottery ornamented ina 
| the ——— of yarns by this primitive method. | manner closely resembling that from Peru (a, Fig. 1). 

ith the distaff stuck in the breast or girdle, the women | One from Madeire (k) has a ve in the top, in which 
spin as they walk along or stand in the markets, or chat| the spun yarn is fastened ; this spindle has no separate 
a each other in the house or outside. Within the whee, the body of the spindle itself being thickened to 
shadow of the most modern and up-to-date spinning con- | serve the same purpose. 
. erns this ancient method is quite alive. A Russian| Fig. 2, J49, shows one from India, and has a small 
ree spindle is shown at f, and d is one of smaller build | copper coin in use as a whorl. In the illustration, besides | 
or flax; the distaff ¢ has often hemp bound to one side | the small distaff on which the cotton is wound, is seen a 


Fie. 10. Tyrol. 
Fires. 9 To 11. 











Fie. 11. Bohemia. 
SpInDLE aND Frers ATTACHED TO BEARINGS. 


for a whorl, and consequently, to relieve the strain, the 
spindle was required to revolve in the hollow of a cocoa- 
nut or the concave side of a shell. In the authorit 

above mentioned there appears a quotation from a wor 

descriptive of the manufactures of Decca, written by 
James Taylor in 1851, in which the following appears :— 
** Askein, which a native weaver measured in my presence 
in 1846, and which was afterwards carefully weighed, 
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proved to be in the proportion of upwards of 250 miles to 
1 Ib. of cotton.” 

Passing from the primitive spindle revolved as described, 
we arrive at the first-known spinning-wheel, that of 
India, Fig. 3, page 242. This wheel has been in use in 
that country, according to the vague phrase so commonly 
used, from time immemorial. This indicates a very great 
antiquity. ‘The evolution was a simple one ; it consisted 
in placing the spindle horizontally in bearings and revolv- 
ing it by means of a cord or band over a driven wheel to 
a grooved pulley or wharve on the spindle. This wheel, 
it will be seen, is ———— by legs, and is thus suited 
to the attitude of the Oriental spinner, who sits or kneels 
on the ground while at work. Although a more con- 
tinuous spindle speed is arrived at, still there is a disad- 
vantage. One hand is ema hye in revolving 
the driving-wheel, which can maintained at even 
Fong this leaves but the fingers of the other hand for 
the delicate operation of attenuating the fibres, which 
can be done with much ter accuracy and precision 
when the fingers of both hands are employed ; and no 





doubt for this reason the fine Decca muslin yarn continued 


Fig.12. COTTON-SPINNING FRAME (RICHARD ARKWRIGHT. 1769) 
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This class of wheel, as will be seen later, survived in 
England for cotton-spinni until the introduction of 
mechanical frames for that fibre. It isin use to-day in 
many parts of Scotland and Ireland for spinning wool, 
and until very recently—perhaps still is—in Holland for 
producing hemp yarns. In all these wheels, as in the 
simple spindle, the two operations necessary—namely, 
the actual spinning and the winding of the spun yarn on 
the spindle body, were performed at different times— 
namely, the yarn was spun ahout two yards or so in 
— and was then allowed to wind on the revolving 
spindle. 

The next step in advance was not one of simple evolu- 
tion, but one which entailed considerable thought and 
constructive ability. The problem to be solved was how 
to spin and wind conjointly. To a woodcarver called 


Johann Jiirgen, of Wattenbiittel, in Branswick, has been | p) 


ascribed the honour of inventing an ingenious and 
altogether novel device for producing this effect, and the 
author thinks in all justice it may be said that his inven- 
tion was independent; but a great master mind had 
solved the problem before him. Leonardo da Vinci, who 





tightening the latter give a harder twist to the yarn; one 
or more of these could dpm | be inserted at pleasure. 

To turn to Leonardo’s own descriptive matter, where 
he begins ‘‘The wheel S,” we have a motion for auto. 
matically building or winding the yarn on the bobbin 
evenly. This idea never occurred to anyone during 
the long period of wheel-spinning, and was intro- 
duced, evidently quite independently, into modern cotton 
machinery some 250 years later. This arrangement of 
Leonardo’s for building the yarn on the bobbin evenly as 
it is spun gete.jts first motion by a worm 6 on the extended 
driving-shaft-7 gearing into a worm-wheel AG. On the 
surface of the latter are a series of teeth 8 working into 
two incomplete lantern-wheels 9 at top and bottom of S; 
this is shown more distinctly in the detail, Fig. 8, 
page 243. Each of these lantern-wheels has four teeth 
laced in opposite directions ; between these two wheels 
is @ forked lever 10, not fully extended in the detail, 
Fig. 8, which traverses by the motion of the gearing the 
square shaft’ of the spindle 2 to and fro, and thus builds 
the spun yarn upon the bobbin. It is not probable that 
these original ideas were ever put into actual practice. 
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FIRST AUTHENTIC ACCOUNT 
OF THE DRAG WEIGHT 
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MODERN SPINDLE FOR WET SPINNING FRAME 
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il 


died in 1519, some years 
before Jiirgen brought 
out his invention, left 


behind him a vast| 1530, 


number of sketches 
which probably were 
never in any way made 
public until they were 
ee to the Am- 
rosian i in 
Milan in 1639. One of 
these sketches, Figs. 7 
and 8, page 243, is of a 
spinning - wheel, and 
embodies principles of 
absolute _ originality. 
The explanatory mat- 
ter attached to this 
sketch, written with 
the left hand, i 
Leonardo’s usual man- 
ner, —— ri - to 4 
1s tly abbreviated, 
ona not easily under- 


#0 15. 





to be spun by the older method. In China they attempted 
to get over this difficulty by Pats a wheel with a 
treadle motion, Fig. 4, page 242. This mode of converting 
@ reciprocating into a rotary motion is one which, the 
author ventures to say, may possibly be unknown to the 
members of this institution, and therefore unrecognised 
in modern mechanical practice: It will be better under- 
stood from the actual wheel which will be on exhibition 
at the meeting ; a is the driven wheel revolving three 
spindles, } ; c is a lever with fulcrum at d, and enterin 
one of the spokes of the wheel at ¢. The wheel is inclin 
at an angle so that the lever remains in position whether 
directed up or down ; with a foot on either side of the 
fulcrum the lever is swayed upwards and downwards and 
round with the wheel. This ingenious device requires 
one gee +. = wheel, thus placing three 
spindles at the dis: of as many spinne: with 
both hands at liberty. ee 

China and Japan, as well as India, use in the spinning- 
wheels a simple spindle driven by a band. The earliest 
intimation we have of this type of wheel in Europe is 
contained in illuminations in a fourteenth-century manu- 
script in the British Museum Library. One of theseisrepro- 
duced in Fig. 6, page 242. The wheel in its movements is 
the same as that of India, but is mounted on legs to suit the 
Operator, who, in the illumination, is depicted standing. 


, wins 

stood except 
savant. Through the medium of a friend in 
the author has this matter put into modern Italian 
by one of the Ambrosian monks who can read Leonardo’s 
¢ ters, and it is now attached to the drawing con- 
verted into English. 
. Before dealing with Leonardo’s description of his draw- 
ing, the principle of the spindle, flyer, and bobbin involved 
in it needs some brief explanation. The indications in 
letters on the drawing are Leonardo’s ; those in res 
have been inserted by the present author. In the original 
method the actual spinning was carried out from the 
point of the spindle. In o’s, which combines 
spinning and win jing at the same time, the spinning is 
effected by means of the flyer 1 attached to spindle 2, 
the unspun material being passed through a hole in the 
spindle and conducted along one of the fiyer-legs ; when 
spun, it is automatically and immediately wound on the 
bobbin 3. In order to effect this winding the flyer and 
the bobbin must run at different speeds ; otherwise there 
would be no take-up. If the flyer runs quicker, we have 
flyer lead ; if the bobbin, we have bobbin lead. In either 
case, the effect, so far as winding the yarn on the bobbin 
is concerned, is the same. The larger wheel 4 drives the 
spindle 2, to which the fiyer 1 is fastened, at a quicker 
speed than the smaller wheel 5 drives the bobbin 3. The 
pegs placed between the larger wheel and the band for 


by a 
Milan, 
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After the problem was solved on paper it was put away 
along with many hundreds of other mechanical devices. 
The spindle, flyer, and bobbin introduced by Jiirgen in 
, and, what is more to the point, made of practical 
utility, embodied the spindle, flyer, and bobbin substan- 
tially as Leonardo had them. Some authorities state that 
these were introduced first on what is known as the Saxon 
wheel, and that Jiirgen was only responsible for a treadle 
motion. The authority in support of Jiirgen is Professer 
Hugo von Rettich, in his ‘‘Spinnrad-Typen.” Jiirgen 
had no building motion, from which fact one would draw 
the evident conclusion that he had not seen Leonardo’s 
sketch. To arrive, however, at this a series of wire hooks 
were inserted in each leg of the flyer, Fig. 9, page 243 
(parts of an Irish spinning-wheel) ; when a certain por- 
tion of yarn was wound, it was permitted to run through 
the neighbouring hook, and so on until the bobbin was 
fully, but by no means evenly, wound. Fig. 10 shows 
another method : the flyer-legs are pierced with a series 
of holes, into which a piece of naturally bent wood, or 
piece of bent wire, is inserted and moved from hole to 
hole as occasion requires. 

Fig. 11 is an iron flyer in which slots are cut at angles 
to serve the same purpose; the angular direction of the 
slots prevents the yarn flying out. The wheels of 
Leonardo had two se te bands, one driving the spindle 
and flyer, the other driving the bobbin at different but 
constant speeds. In wheels of the Pesos day (for 
wheel-spinning is by no means extinct), driven in a similar 
manner, we have but one band and one wheel, going twice 
round the wheel, once round the wharve of the spindle, 
and once round that of the bobbin. Fig. 9 shows the 
type. France, Belgium, Helland, Germany, and Russia 
have wheels so constructed. The fact of having but one 
band causes equal strain, and consequently maintains 
equal relative speed to both driven parts. In Fig. 9, and, 
indeed, in most types of wheels, there is bobbin lead, the 
bobbin revolving on the spindle, while it may be desir- 
able to maintain equal relative speeds, and not occasion 
any undue difference which — occur to either driven 
part by one band becoming ker or tighter than the 
other ; the system is not correct either in theory or 
practice. The relation in the speeds should be gradually 
and deliberately altered as the bobbin-filling becomes 
pec ed in diameter. In the case of spindle-lead, the 
bobbin should be slowly decreased or the spindle increased 
in velocity. In bobbin-lead the reverse should take place. 

As this paper is not intended to deal with antiquarian 
lore, but ra’ with the principles of spinning, 1t 15 % 
matter of little importance which system, that of regu- 
larly maintained speeds or that of adjustable speeds, wa= 
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first introduced in actual work ; it would in any case be a 
question of speculation, but both modes can be distinctly 
traced back oe over 300 years and have continued until 
to-day. Where an adjustable speed is employed, and 
where there is spindle-lead, the spindle alone is driven, 
the bobbin being carried round simply by the pull of the 
spun yarn ; poy he bobbin gradually fills and increases in 
diameter, 8o its velocity increases in proportion, while the 
driven spindle runs at an ever constant speed. To bring 
both into proper relation, therefore, the most convenient 
way is to diminish the bobbin velocity. This is effected, 
Fig. 11, by means of a brake or drag, which is a short 
string @ fastened at b or at any suitable place on the 
framework ; the string is brought over the half circle of 
the groove in the bobbin and terminates ona Peg ¢, round 
which it is wound and by which it may be tightened as 
a violin string is. The ca the string is wound the 
more it presses on the bobbin and occasions a brake or 
drag which is adjustable at the will of the operator. In 
the case of bobbin-lead, where the bobbin is driven and 
the flyer and spindle carried round by the pull of the yarn, 
the drag is put on the flyer. In Fig. 10, a is the string 
passing over the flyer ; 6 1s the peg. 

This latter system is mostly used where adjustable 
speeds are in operation ; the author has only seen two 
types of wheels with flyer-lead. Fig. 11 belongs to a 
Bohemian wheel, and the other was used in France. The 
majority of wheels, however, yg | those formerly used 
in these kingdoms, had both flyer and bobbin driven, and 
although incorrect, they perhaps produced better results, 
taking all circumstances into consideration. If the relative 
speeds were so adjusted that correct working would take 
effect when the bobbin was half full, there would be very 
little variety in the yarn. When the bobbin is empty there 
would be too little tension, and hence slack winding ; 
when full the tension would be too great, causing an extra 
drawing, and consequent greater attenuation of yarn ; such 
would the case in a modern spinning-frame. But a 
spinning-wheel has an adjustment which no modern frame 
attempts—namely, the adjustment of feed in relation to 
these matters; the spinstress has the flax under her 
absolute control and can guide to the flyer more or less as 
occasion deman Where, however, a delicate drag is 
placed in the hands of one unacquainted with its workin 
or unwilling to trouble with it, it may prove harmful an 
form itself an impediment to equally spun yarn. 

These suppositions the author knows to be facts from 

rsonal observations. He has visited many cottages in 

ifferent countries of Europe where wheels of this type 
were in work; and although he always inquired and 
often adjusted the wheels, he only met one spinstress 
who understood the meaning of this drag. Asa rule the 
drag was loose and inoperative ; sometimes it was broken 


off; in some p as in Lom y and Tuscany 
especially, they never attempted to put it on. A test 
recently made for the author at the Municipal Technical 


Institute, Belfast, on a dry spinning-frame, with a dragged 
bobbin and with a bobbin not d , Showed no variety 
in the twist, either at the beginning or finish of the 
bobbin. With the drag a somewhat stronger yarn was 
produced, and certainly the building of one could not be 
compared with that of the other. The test, however 
interesting, is not comparable with a similar test on a 
spinning-wheel, for, although the drag-weight was 
removed, there was still the friction of the bobbin base 
retarding its motion, which in the horizontal spindle of 
the wheel could not take place. The tension on the 
yarn was slight, and although it ballooned freely, there 
were no bi ages. 
_ In a spinning-wheel without drag the yarn would 
incline to curl and have an appearance of overtwist. 
Here, too, the spinstress, if she is clever, can adjust the 
tension as she feeds the flax to the flyer. We have noted 
that in Leonardo’s spinning-w he inserted pegs 
between the ye my be eel and the band for the pur 
of tightening the band. These pegs were semevel oF 
inserted at pleasure ; if the band was tight, thespindle 
ran quicker, and naturally gave a greater twist to the 
yarn. In later spinning-wheels this is arrived at by 
means of whatis called the temper-pin. Fig. 5, page 242, 
contains one example of this; a is a screw, called the 
temper-pin, passing through a hole in the upright b large 
enough to take the outside diameter of the screw easily ; 
this upright has a slot a few inches long, into which the 
framework-c, which carries the spindle, bobbin, and flyer, 
1s inserted. The screw or temper-pin engages with 
& nut on the part of the framework thus inserted, 
and the whole framework with its working parté can thus 
be raised or lowered, making the band slack or tight at 
pleasure ; d is an adjustable support for the framework, 
which by means of a sorew is raised or lowered to suit. 
We now come to mechanical spinning. As already 
noted, all cotton yarn was spun on a wh 
or bobbin, in its working parts similar to Fig. 6, 
page 242. None of the yarn thus spun was strong 
enough for warps, hence linen yarn was always used for 
that purpose. The calicoes of a century and a quarter 
ago were in reality unions, the weft being cotton; in 
unions of to-day, however, the weft is linen. The mode 
of —amag was of necessity extremely slow and could 


not keep pace with the ever-increasing requirements of 
- looms ; @ more rapid mode of yarn production there- 
ore became n . As the author in this paper does 


not deal with any of a spinning-frame 

spindle and its attachments, he will refer onl 
moment to the » problem that immediately presented 
itself—namely, ow to produce in an inanimate machine 
me delicate and exquisite touch of the human fingers in 
‘rawing out with precise larity the material to be 
spun. It looks simple now when one is accustomed to it, 
2"t many @ brain was worried and many a scheme aban- 
‘oned before the way was made clear. Once overcome, 
however, the details in mechani 


ut the 
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ical spinning followed. 
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In 1769 Richard Arkwright brought out his cotton- 
spinning frame ; the spindle he adopted was that of the 
spinning-wheel with fiyer-lead and d bobbin set 
upright. Fig. 12 is from the original specification, and the 
following is the a pe matter :—*' P the bobbins and 
spindles ; Q flyers made of wood with small wires on the 
side, which lead the thread to the bobbins; R small 
worsted bands put about the whirl of the bobbins to wind 
up the thread faster or slower ; S the four whirls of the 
spindles ; T the four spindles which run in iron plates.” 

material parts of Arkwright’s invention were, of 
course, the principles of drawing. When this spinning- 
frame was set to work, yarns strong enough for war 
were produced. This was due — to spinning the 
cotton by means of a spindle and fiyer. argreave’s 
system, which embodied the principle of gies with a 
bare spindle, as in the cotton-spinning wheel, ~——— 
like that wheel, weft yarns. It seems a wonder, hardly 
capable of explanation, that the wheel without the flyer 
and bobbin was used up to the very last for spinning cotton 
yarns. Not only was the process slow, involving first the 
spinning, then a sto of that o 
wind, but the yarn turned out was suitable for wefts. 
In Ireland and Scotland at that period there were thousands 
of wheels spinning linen yarns by means of the flyer and 
bobbin, such as Arkwright introduced into his frame. 
Even in Lancashire, then as now the seat of cotton-spin- 
ning, there were many flax wheels at work. These were 
— of spinning cotton quicker and better than by the 
older process. In Ireland spinners were very dexterous, 
wages were low and work often scarce, and yet no advan- 
tage was taken of these wheels. It would seem that 
custom had established the one mode for flax and the 
other for cotton, and not till Arkwright’s experiments 
proved it was it known that the flax system was capable 
of spinning cotton. 

ntil 1775 yarns continued to be spun mechanically by 
this wheel system introduced by Arkwright into his frame. 
There was no building motion such as mardo da Vinci 
exhibited in his drawing ; the ——- had to be 
stopped at intervals in order to place the yarn in another 
hook and thus build upthe bobbin ; the system of dragging 
was of the violin peg type already mentioned. At some 
later intermediate od, cloth or leather washers were 
introduced, upon which the vertical bobbin was placed ; 
as in worsted spinning at the present time, the greater the 
drag required the larger in diameter is the washer. The 
friction of the bobbin base against these materials retarded 
its velocity and thus constituted a more or less perfect drag. 

The first intimation we have of the present-day drag- 
weight is indicated in Fig. 15,* when a band, at that time 
of leather, was fastened at the back of the spindle rail, 
and brought round a groove in the bobbin base, terminat- 
ing at the other end in the drag-weight I. The adjustment 
of this weight to the left or right diminished or in 
the drag by bringing the leather band with lesser or 
head pressure against the groove in the bobbin base. 

otion to the spindles was given by means of the belt 
MN, which turned the rollers K K attached to the 
spindles ; P P were iron rollers, so placed as to keep the 
belt in touch with the rollers K K and adjustable, so as 
to tighten or slacken the belt, and thus permit the spindles 
to revolve quickly or slowly, as was found necessary. 
Neither in this drawing nor in the descriptive matter 
attached to it is there any appearance of a buildi 
motion. The drag in a modern frame is constitatel 
practically in the same manner as that in Fig. 13. This 
will be seen with reference to the last diagram (Fig. 14, 
page 244). A is the drag-band fastened at B, brought 
over @ groove in the bobbin base, and having a drag- 
weight C attached to the other end; at D there is a 
serrated strip attached to the builder, in the notches of 
which the drag-band is moved to give pressure more or less 
on the bobbin, and thus regulate its ve. 

It has been noted that in Arkwright’s 1769 specification 
there was no building motion. In 1775 Arkwright again 
applied for and received a patent, No. 1111, for various 
movements in connection with the treatment of fibres. 
In order to lessen the possibility of any rival secretly 
making use of his designs, he purposely drew up the 
specification in a manner so obsc ‘ 
penetrate it. The drawings attached are quite as unin- 
telligible, being placed at random on the sheet and un- 
connected with neighbouring parts. As the Patent 
Laws require a clear and lucid interpretation, so that one 
with a fair knowledge of the subject may understand it, 
Arkwright defeated his own ends. is patent was 
conaneit the Courts decided against him, and his ideas 
became the property of anyone. Attached to the speci- 
fication there is a very involved drawing showing what 
purports to bea method of raising and lowering the bobbin 
on the spindle, evidently for the purpose of building the 
arn equally. In the numerous specifications taken out 
after this date for the treatment of flax fibres in spinning, 
the claims have reference primarily to the very difficult task 
of drawing that stubborn tibre to produce an equal yarn. 
Many details of the frames not distinctly relevant to that 
process are therefore absent in the specification drawings, 
the object being not to complicate the main idea with 
unnecessary detail. As in every instance the flyers are 
shown without hooks or other such means of regulating the 
winding, and the spindle blade left long enough to accom- 
modate the rise and fall of the bobbin, it may be assumed 
that some building attachment on the principle intro- 
duced by Arkwright was in use. From the above state- 
ment, Fig. 13 is an exception. This is not, however, 


from a patent specification, but from a text-book on 


flax-spinning published in 1819, the explanatory matter | .¢ 


in which is given in a very detailed manner ; it is possible 
that the railon which the bobbins rest may have had an 
up-and-down movement, 





* Gray on Spinning Machinery, 1819, Fig. 5, Plate VII. 


ration in order to | ; 


ure that one can hardly | }, 


In conclusion, the author again refers to Fig. 14 for a 
modern building motion, pinion E, revolving at a fixed 
point, e ing with the teeth of segment F, and following 
the curve changes from the upper to the lower side of the 
quadrant teeth, and vice 1 producing a regular back 
and forward movement of the quadrant which is centred 
at G, and having on its base a segment H attached to a 
chain J, actuating at its other end a cam K ona shaft 
L. Around a pulley on this shaft another chain M works, 
fastened to a small bracket on a round rod N fitted to a 
hole in the builder O, on which latter the bobbins rest, 
and which is thus traversed up and down to build the 
yarn evenly upon the bobbins. 





**Royat Navy List anp Nava RecorpDEr.”—A use- 
ful addition has been made to the information contained 
in the ‘‘ Royal Navy List and Naval Recorder,” published 
by Messrs. Witherby and Co., of 326, High Holborn, and 
4, Newman’s-court, Cornhill, E.C., as there is ied to 
the review of the current history of the Royal Navy a 
corresponding chronicle of all foreign navies. It is as 
important that the British reader should know what is 
being done abroad as that he should be conversant with 
the progress of the British Navy, and all interested in the 
subject will therefore welcome this quarterly résumé of 
the procedure in building up the navies of other countries. 
We would su t that the ‘‘ Naval Chronicler” should 
give his authority in all cases, as in such event the reader 
will be the better able to appraise the true value of the 
information given. The List itself, which is published 
quarterly, contains all the tabular matter which consti- 
tutes the feature of the publication, and also the record 
of service, honours, and qualifications of the various 
officers, so that it is a most serviceable desk companion to 
all interested in the Navy. It is indicative of recent 
activity that the changes in personnel just made occupy 
seven pages of the book. 





Tue Errect or CARBON Monoxitpk ON WORKMEN.— 
Mr. A. 8. Munroe, in the School of Mines Quarterly for 
1912, discusses the physiological effects of carbon mon- 
oxide, and as this has a bearing upon the collection and 
use of blast-furnace gases, as well as upon the work of 
miners, its conclusions are here set forth. One of the 
most serious ey is the effect upon the health of 
workmen who are daily exposed to the inhalation of small 
amounts of this gas. The blood, when partly saturated, 
is thereby rendered less able to perform its proper func- 
tions, so that the man suffers from anemia and all the 
complications resulting from this weakened condition. 


~y | to Edsall, miners’ phthisis has been shown to 
be due chiefly to carbon monoxide poisoning. Recent 
observations have shown that for some hours after a 


blast, under ordinary mining conditions, carbon monoxide 
may be present in the air in, dangerous amounts, 
pone | enhochtediy men in sinking, drifting, and 
stoping, where the circulation of air is deficient, have 
their blood partially saturated with carbon monoxide the 
ter part of the time. It is quite certain that 
issociation of carbon monoxide from the blood is 
slow, and that those whose blood is partly saturated 
will sooner fall victims, where larger quantities of the gas 
are breathed, than those whose blood is free from it. 
Men who have repeatedly suffered become very sensitive 
to the gas, and in most cases are compelled to abandon 
work where they must inhale air containing it. The 
fact that the affinity of carbon monoxide for hemoglobin 
is over 200 times that of oxygen will give an idea of the 
slowness of its dissociation from bl containing it, and 
the liability to accumulation. Upon this last-named 
factor Drs. C. G. Douglas, J. 8. Haldane, and J. B. 8. 
Haldane state in the Journal of Physiology, 1912, that 
when one ee free or in corpuscles, is saturated with 
a mixture cf oxygen and carbon monoxide, the ratio of 
oxy- and carboxy-hemoglobin is pee to the 
tensions of the two gases, and is not altered by the pre- 
sence of carbon dioxide, or reduced hemoglobin, by slight 
ce in reaction, or by dilution, but is appreciably 
altered by temperature and by light, and varies in the 
hemoglobin of different individuals and species. In human 
lood, the dissociation curves agree closely with Barcroft’s, 
but in mouse’s blood there are t differences, a fact to be 
noted, as mice are often used in testing the respirability 
of a suspected air. When the pressures of oxygen and 
carbon monoxide are so low that reduced hemoglobin 
is present, the proportions of oxy-, carboxy-, and reduced 
hemoglobin can be calculated if the dissociation curves 
of the two former are known; in consequence of the 
form of these curves, it follows that a small proportion 
of oxygen may increase the formation of carboxy-hemo- 
globin. This last-named conclusion, which is in accord 
with Mr. Munroe’s views, would need to be*borne in 
mind inany application of the English Patent No. 28,075, 
of 1911, taken out by Mr. J. H , of Gateacre, Lanca- 
shire. That invention consists in ventilating mines and 
like places, such as buildings, ships, &c., with air contain- 
ing an amount of oxygen sufficient to support human life, 
but insufficient to produce explosions, and also for extin- 
guishing fires therein. For this purpose effluent gases 
may be purified and mixed with fresh air to maintain the 
oxygen content at the desired amount. The gas may be 
tested by means of a series of lamps burning different 
hydro-carbons and fitted with acetylene by- It 
is stated that lamps with wicks are eqtinguiched by air 
containing from 18 to 15.5 per cent. of oxygen, according 
to the volatility of the hydro-carbon , that acety- 
lene may be extinguished by air containing 9.5 cent. 
oxygen, and that air containing 10 per cent. of oxygen 
can be breathed with safety. In cases where fire has 
broken out, air or other gas from which the oxygen has 
been almost entirely exhausted would be supplied at firs 
and gas such as referred to above would be suppli 





afterwards, when the seat of the fire has to be visi 
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COLONIAL AND FOREIGN ENGINEERING 
PROJECTS. 


Wks give below a few data concerning several colonial 
and foreign engineering projects. Further information 
concerning these projects can be obtained from the Com- 
mercial Intelligence Branch, Board of Trade, 73, Basing- 
hall-street, London, E.C. 

India: According to the Times of India, Bombay, a 

roject for the construction of the Nira Right Bank 
Banal, in the Sholapur district of the Bombay Presidency, 
as a protective irrigation work has been officially sanc- 
tioned. The total cost is estimated at 2,57,72,000 Rs. 
(about 1,718,000/.). The proposed canal will off-take from 
the Nira River at the southern end of the Vir weir. The 
capacity of the storage reservoir known as Lake Whiting, 
in connection with the Left Bank Canal, will be inc 
from 5300 to 24,300 million cub. ft. The new canal on 
the Right Bank will have a total length of 1094 miles, 
with a head capacity of 1500 cub. ft. per second. It will 
deliver water to four branch canals and to sixty-three 
distributaries. The capacity of the existing Left Bank 
Canal will be increased in order that it may utilise a 
share of the additional supply to be sto in Lake 
Whiting. The two canals will command on either bank 
a gross area of 874,500 acres, or 1366 square miles, of 
which it is proposed to irrigate annually 231,000 acres, 
including an area of 41,000 acres already irrigated by the 
existing canal. The works will probably take about 
eleven years to complete. 

South Africa : With reference to the estimated expen- 
diture on public works in the Union of South Africa, it 
is notified that an extraordinary issue of the Union of 
South Africa Government Gazette publishes the text of 
Acts recently passed by the Legislature authorising, inter 
alia, the following expenditure :—2,000,000/. for the com- 
pletion of railways under construction; 2,160,000/. for 
new railway works; 450,000/. for rolling-stock, and 
365,0002. for harbour works; also 628,601/. for public 
works and buildings ; 370,339/. for telegraph and tele- 
phone works ; and 500/. for irrigation works. 

Spain. The Gaceta de Madrid publishes a law authoris- 
ing the Ministerio de Fomento, Madrid, to invite public 
tenders during a period of twelve months for the con- 
struction and working of a railway from Puertollano to 
Cérdoba. The State will assist in the construction of 
the line by ting a subsidy of 60,000 pesetas and an 
advance, to refunded, of 15,000 pesetas per kilometre 
of line. If no result is arrived at on the above basis, 
then the Government engineers are empowered to draw 
up the necessary plans and ——— for carrying out 
the work departmentally. The Gaceta also publishes a 
decree, issued az the Spanish Treasury, earmarking, in 
faveur of the Ministry of War, a supplementary credit 
of 5,200,000 pesetas for the purchase of artillery material 
during the present financial year. The Gaceta further 

ublishes a notice, issued by the Director-General of 

ublic Works, relative to a competition of plans for the 
construction of a ‘‘strategic” railway from Orense to the 
Portuguese frontier, passing by way of Giuzo de Lima 
and Verin. The line must be suitable for the carriage 
of pieces of artillery weighing 6} tons each. The line 
may be worked by electric or steam traction. Although 
this contract will probably be awarded to a Spanish firm, 
nevertheless the carrying out of the work may lead to 
the purchase of material outof Spain. (27 pesetas = 11. 
(about). Kilometre = 0.621 mile.) 


Italy: The Gazzetta Ufficiale, Rome, notifies that | ¢ 


tenders will be opened on August 31 at the Ministry of 
Public Works, Rome, for the construction in Padua of a 
building intended for the new technical school. The 
school will be used more particularly for instruction in 
hydraulic and electro-technical engineering. The upset 
price is put at 290,000 lire (11,600/.). The Gazzetta also 
notifies that the Italian State Railway authorities have 
invited tenders for the construction of a section, 6 miles 
in length, of the Lercara-Bivona-Cianciana-Bivio-Greci 
Railway—viz., from Contuberna to Bivona. The upset 
rice is put at 2,200,000 lire (88,000/.). Although the 
oregoing two contracts will doubtless be awarded to 
Italian firms, nevertheless the carrying out of the work 
may involve the purchase of some materials out of Italy. 
The Gaczetta further publishes a law earmarking, in 
favour of the Ministry of Public Works, a sum of 
32,000,000 lire (1,280,000/.) for the purpose of carrying out 
an extensive scheme of land-drainage and pare foe 
in various parts of Italy and Sardinia. The expenditure 
of the above amount will be spread over a period of five 


years. 

Italy satin : Le Canal de Suez, Paris, states that the 
Italian Government have oa a Bill sanctioning the 
expenditure of 1,700,000 lire (68,000/.) for the purpose of 
bringing the harbour of Massowah up to date and making 
it accessible to large vessels passing through the Suez 
Canal. A period of tweny-six months is allowed for 
carrying out the work. The improvements will inelude 
connecting the docks with the railway which runs to 

Austria-Hungary : The Zentral Anzeiger fiir das Ofent- 
liche Lieferungswesen, Vienna, notifies that the Laibach 
communal authorities have invited tenders, from both 
Austro-Hungarian and foreign firms, for the construction 
of two sewers. The cost of the work is estimated at 
740,000 kronen (about 31,0002. ). 

Russia ;: The Commercial and Industrial Gazette, St. 


Petersburg, states that a concession has been granted to 
the Troitskoi Railway Cenqany for the construction and 
working of a railway from tsk to Kustanai. Three 


ears are allowed for the building of the line, which will 
about 110 miles lo The Official Messenger, St. 
Petersburg, states that the Russian Ministry for Home 
Affairs have agreed to the application of the St. Peters- 
burg Municipal Council to expend a sum of 591,000 








roubles (about 62,000/.) for the purchase of rails, sleepers, 
and other accessories required in connection with the 
construction of tramways in St. Petersburg. 

Mexico: H.M. Legation at Mexico City report that 


the Ministry of Communications and Public Works invite | W.C 


tenders for a preliminary survey of the river and coast at 
Tuxpam, in the State of Vera Cruz, at which port the 
construction of an artificial harbour is contemplated. 
The contractor whose plans are accepted will be a 
a preference for the construction of the works. Tenders 
will be received by the Secretaria de Comunicaciones 

Obras Piblicas, Mexico City, up to 2 p.m. on 
Reutember 30. H.M tion also report the pub- 
lication in the Diario Oficial of a contract between the 
Ministry of Communications and Public Works and 
the Teziutlan-Nautla Railwa 
for the construction of a line from Teziutlan, in the State 
of Puebla, to the Gulf port of Nautla, in the State of Vera 
Cruz, about 55 miles. The Diario Oficial notifies that a 
concession has been ted to Sefier Antonio Rodriguez 
and others for the utilisation of 5000 litres of water per 
second from the River Atoyac, in the State of Puebla, 
for irrigation purposes. Five years are allowed for carry- 
ing out the work. The Diario also publishes the grant of 
a similar concession to Sefior Eduardo Dondé for using 
500 litres of water per second from the River Pixquiac, 
in the State of Vera Cruz. Six months are allowed for 
earrying out the work. In each of the foregoing cases 
exemption from Customs duty is granted in respect of 
any material which it may be necessary to import for 
re out the enterprise. 

Chi: H.M. Legation at Santiago report that at the 
eo of the Chilian Congress on June 1, the President 
of the Republic stated that definite plans for irrigation 
in the basin of the River Copiapo have been com- 
pleted, and that work has Pree satisfactorily on 
the plans for the Huasco and Coquimbo schemes. Work 
will shortly be begun upon a canal to supply the fertile 
valley of Nilahue from the Mataquito River and the 
district of Linares from the Maule. The projected plan 
for a canal below the town of Temuco proved too 
restricted in view of the number of landowners who 
made een, and new plans providing for a larger 
supply have been prepared. 





REINFORCED-CONCRETE INTERLOCKING PILES AND 
Siass,—A new form of reinforced-concrete piling has 
recently been put on the market by the Patent Inter- 
locking Slab Company, Oakley House, Bloomsbury-street, 
London, E.C., which embraces some novel features. It 
is intended for the protection of foreshores, canal and 
river banks, for training-walls and camp a dams 
and dykes, breakwaters, &c., and is claimed to very 
economical and durable, its economy, it issaid, amounting 
to 50 cent. compared with any other form of construc- 
tion. It consists of circular reinforced-concrete piles, which 
are driven at certain intervals apart, and between which 
are driven reinforced-concrete slabs. These slabs have 
paren go J or aeameening lugs, which have tongued and 
grooved connection with the abutting slab, the whole of 
the interlocking joints or lugs having large circular ver- 
tical holes through them. When all the slabs are 
assembled in their proper position these circular holes 
are all in vertical line, so that a circular reinforced- 
concrete pile can be passed through them and driven into 
the ground, making all secure. The slabs may be rein- 
orced in any suitable manner to meet the requirements 
of any special case. The slabs may be of any length, 
size, or shape. The chief advantages claimed for this 
system, in addition to its economy, are that it produces 
a form of construction which does not decay, is not 
attacked by marine worms, &c., is easily made, and has 
a greater strength (volume for volume) than ordinary 
construction. 





RuoprEsian Raitways.—Rhodesia is united to the 
external world by three locally-important railways. In 
1897 Bulawayo was reached by a line which runs from 
the Cape Colony northwards into the interior of the 
African continent, and the extension of which was one of 


the first objects of the great South African Chartered |}, 


pane gent This line formed a considerable section of the 
trunk railway to unite Sy ew with Cairo, according to 
the dreams of Mr. Cecil Rhodes. In May, 1899, another 
line was inaugurated between Salisbury and Umtali, near 
the frontier of the Portuguese settlements in Eastern 
Africa ; this line was a continuation of a line from Beira 
on the Indian Ocean. In October, 1902, Salisbury and 
Bulawayo were finally united by a line 301} miles in 
] , traversing the mining districts of Hartley, 
Selukwe, Gwelo, and Bembesi. ese various lines taken 
together represent upwards of 2000 miles of railway. 
Another line, which is connected with the main Bulawayo 
railway and which runs northwards, crosses the Zambesi 
near ti - at Victoria Falls by a bridge 733 ft. in 
length 466 ft. above the level of the river. This line, 
which passes via Broken Hill, extends as far as the 
frontier of the —_— . Altogether the railways 
of Rhodesia, including the Beira line and sundry 
branches, make up a total of 2347 miles. They belong to 
three companies, organised under the pa’ of the 
South African Chartered Company—viz., the Rhodesian 
Railway Company, the Mashonaland Railway Company, 
and the Rhodesia and Katanga Junction Railway and 
Mineral Company. Thecompany which built the section 
from Broken ito the Belgian Congo als om wered 
to lay out farms and work mines in Northern Rhodesia. 
The working of the railway network to the north of 
Bulawayo has been entrusted to the Mashonaland Com- 

y, which thus controls the line from Beira to the 





Company, of Teziutlan, | gi 


CATALOGUES. 


Tyres for Motor Vehicles.—We have received from 
Thoma Tyres, 26, Portugal-street Buildings, Kingsway, 

.C., a catalogue of Thoma solid-rubber tyres for heavy 
commercial motor vehicles. These tyres, which are 
British made, are guaranteed for 10,000 miles. They are 
made in eight sizes, which vary from 24 in. to 6} in. wide. 
The smallest size is suitable for a maximum gross load of 
8 cwt. per single tyre, while the largest size will carry a 
load of 2 tons on each tyre. Prices are stated for several 
diameters in each size. 


Non-Conducting Covering.—Messrs. 8S. Grauer and Co., 
133-141, Rosebery-avenue, E.C., have sent us a circular 

iving particulars of ‘‘Silkinsulit,” a non-conducting 
covering for boilers, steam-pipes, refrigerating plant, &c. 
This material, which, as its name implies, is composed 
of silk fibres, is supplied in the form of ropes for winding 
round pipes, or in the form of blankets for covering 
boilers and flat surfaces. Among other advantages 
claimed for this material, it is mentioned that it has a 
very high efficiency, and is also very light. 


Preservation of Masonry.—From Messrs. N. C. Szerel- 
mey and Co., Szerelmey Works, Rotherhithe New-road, 
8.E., we have received a pamphlet dealing with Szerelmey 
stone liquid for preventing and arresting the decay of 
masonry and for curing damp walls. The liquid, which 
is quite transparent, is applied with a stiff brush, three 
coats usually being sufficient. It is stated that when so 
applied, the liquid penetrates beneath the surface of the 
stone, where it forms an impervious diaphragm, which 
completely excludes water and moisture. A tinting paste 
is made for use in cases where it is desired to modify the 
colour of the masonry. The pamphlet illustrates a 
number of buildings treated, among them being the 
Houses of Parliament, which were treated over fifty 
years ago. 


Time-Recorders.—The Gledhill-Brook Time-Recorders, 
Market-street, Huddersfield, having purchased the busi- 
ness of the Stockall-Brook Time-Recorders, Limited, 
have combined the Gledhill and Stockall-Brook patents 
in the machines they are now manufacturing, known as 
the ““S.B. Empire” time-recorders. According to their 
system, which is described in a little booklet recently 
received, each workman has a time-card, which is kept in 
one of two numbered racks placed near the recorder. On 
entering the works the man takes his card from the 
** out ” rack, inserts it in the machine which stamps the 
time, and returns the card to the “‘in” rack. The proce- 
dure on leaving the works is similar, except that the man 
replaces the card in the -‘‘ out” rack after it has been 
stamped. It is thus possible, by glancing at the racks, 
to see which men are at work and which areabsent. The 
booklet illustrates the recorder, and shows several 
examples of time-cards. It also describes an improved 
model arranged to print punctual and late times in dif- 
ferent colours, the change of colour being effected auto- 
matically. The application of the system to cost-keeping, 
as well as to time-keeping, is also dealt with. The 
booklet also gives particulars of ‘‘S.B.” watchmen’s tell- 
tale clocks, wages cups and trays, inking ribbons, and 
other supplies for time-recorders. 

Switchboards.—The Electric Construction Com uy 
Limited, Dashwood House, 9, New Broad-street, E.C., 
have sent us a copy of a booklet illustrating and describ- 
ing switchboards for use with alternating currents at all 
pressures. The special feature of these switchboards is 
that each panel is separately removable, being mounted 
on wheels which stand on rails in the base of the fixed 
framework. When it is necessary to clean, examine, or 
repair a panel, a length of light portable track is placed 
on the ground in front of the board, so that the rails form 
a continuation of the fixed rails, and the panel is then 
drawn forward on the rails. When in their normal posi- 
tions the panels are held in place by latches, the handles 
of which are padlocked, so that they cannot be removed 
without first having been unlecked. The connections with 
the bus- &c., are made by means of plug-and-socket 
joints, and the arrangements are such that it is impos- 
sible for any part of a panel to remain “alive” after it 
as been drawn forward. Another advantage mentioned 
in connection with these boards is that no special founda 
tions are required, so that they are very convenient for 
temporary use. It is also stated that they are quite fire- 
proof, being constructed entirely of metal and porcelain. 


The Book of the Steam-Turbine.—Under this title the 
Brush Electrical Engineering Company, Limited, of 
Loughborough, have issued a capitally-written pamphlet 
descriptive of the different types of steam-turbines con- 
structed by their firm. Though issued for trade pur- 
poses, much of the matter is of general interest, the dis- 
tinction between impulse and reaction turbines being very 


besi | clearly set a a comparison made as to the relative 


advantages of the two systems. Of course, other turbine- 
builders might estimate differently the merits of the two 
types, since the Brush Company naturally, and quite 
legitimately, insist on the claims of the reaction machine, 
which are set forth with great ability. Considerable 
space is given to a description of the disc and drum 
Company. These 


machine now constructed by the Brush ) 4 
have the advan of a very short and stiff rotor, 0 
are well adap to the use of high superheats. e 


successful design of the velocity-compounded stage, 50 8 
to secure a reasonable degree of economy, 18, ower, 
a difficult problem, which many have failed to solve, 20 

to this the Brush Company have devoted much attention 
and have conducted many careful experiments. A “ee 
worthy feature of the Brush turbine is the method © 
supporting the casing, so as to eliminate entirely any 





possibility of distortional strains. 
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“ENGINEERING” ILLUSTRATED PATENT | 
RECORD. 

SELECTED ABSTRAOTS OF RECENT PUBLISHED SPEOIFTI- | 
CATIONS UNDER THE ACT OF 1907. | 

he number of views given in the Specification Drawings is stated | 

: in oath =, where none is mentioned the Specification is not | 
illustrated, 

Where inventions are communicated from abroad, the Names, &c., | 
of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent Office, Sale | 
Branch, 25, aa Buildings, Chancery-lane, W.C., at | 
the uniform age of 8d. 

The date of the advertisement of the ee ge of a Complete 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may, at any time within two months from the date of | 
the advertisement of the t of a Complete Specification, | 
give notice at the Patent O, of opposition to the grant of a 

Patent on any of the grounds mentioned in the Act. 


ELECTRICAL APPARATUS. 


4792/12. W. Schroeder, Charlottenburg, Germany. 
Circuit-Breakers. [2 Figs.) February 26, 1912.—The 
present invention relates to electric circuit-breakers of the kind 
comprising a body of mercury enclosed in a glass vessel, the level 
of the mercury being arranged tc be raised or lowered by electro- 
magnetic means so as to effect the closing or opening of the 
electric circuit to be controlled. According to this invention, 
the completion and interruption of the circuit is effected in one 
arm of a double-armed vessel between a fixed solid contact and 
the mercury contained in the vessel, the variation in the level of 
the mercury being effected by means of an electromagnetically 
actuated piston located in the other arm of the vessel. The circuit- 
breaker comprises a U-sha glass tube, the two arms c and d 
of which are partly filled with mercury. An iron piston b is 
adapted to move within the arm c, and is actuated by the sole- 























noid a. The interruption of the circuit takes place at the solid 
contact e, which is located within the other arm d of the vessel, 
as soon as the solenoid a raises the iron piston bout of the mercury. 
The other contact f is located in the lower part of the glass vessel 
in such a position as to be continuously below the level of the 
mercury, but this contact can obviously be placed in any other 
suitable position ; for instance, both the contacts can be arran 

in the same arm d at different levels if desired. In the modifica- 
tion shown in Fig. 2, the arm d is provided at the point at which 
the circuit is interrupted with a sleeve or bushing g of refractory 
material, such as porcelain, steatite or the like. As shown in 
this figure, the sleeve g consists of a small tube, which is located 
within a portion of increased diameter of the arm d of the glass 
vessel, 80 as to surround the end of the contact ¢, at which the 
circuit is interrupted and completed. (Accepted June 12, 1912.) 


22,281/11. J. H. May and the Electrical Power 
Storage Company, London. Accumulators. 
{5 Figs.) October 10, 1911.—This invention relates to electric 
batteries having cells which dischar; in series, and, more 
especially, to batteries of eompaseiivaly small size and of the 
electric storage or accumulator type, and has for its object to 
enable the charging with electrolyte to be effected in a very con- 
venient manner and so that the proper introduction of electrolyte 
to each or every cell of the battery is ensured. The elements or 
es 1, 2 of the cells are separated by absorbent material at 3. 

he bottom of each cell has openings in it. When electrolyte is 
to be charged into the absorbent material in the cells, the battery 
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is placed over a vessel 5 containing the electrolyte, and the cells 
are simultaneously lowered, so that they are immersed in the 
electrolyte to a sufficient extent to allow of the electrolyte enter- 
ing all the cells of the battery by the openi in the bott and 
saturating the absorbent material between the elements or plates 
of the cells, and when the battery of cells is withdrawn from the 
\essel 5 surplus electrolyte will run back into the vessel through 
the openings in the bottom of the cells. The lowering of the 
cells into the vessel 5 and their withdrawal therefrom may be 
elfected in any suitable way, the contacts bet the cells being 
broken when the cells are withdrawn from the electrolyte. 
(Accepted June 19, 1912.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 
i781. Daimler Motoren Stutt- 


4 ’ . es Com! 
@ Pigs.) ts 30, tof igvition invention relates to a new 
arrangement o apparatus, and, preferabl 

also, of the cooling-water pump and oil-pump in eannnetien with 
internal-combustion engines, more especially intended for flying- 
machines, According to this invention, the cooling-water pump 
bis covanged in front of, or to the rear of, the engine, and co- 
axially with the engine shaft c, so that the pump spindle isa 
prolongation of the engine shaft a. The magneto d is arranged 
— the pump }, with its spindle / vertical. The oil-pump or 
ubricator g isarranged below the cooling-water pump }, and its 
spindle h also is vertical; but the oil-pump might, of course, be 
arran above, and the magneto below, the pump b. The 
spindle c of the pump b has a bevel-wheel which meshes with 
the bevel-wheels on the ends of the of the magneto d 
and theoil-pump g. In consequence of the nt of the 
magneto a spindles at right angles to the engine 











shaft a, and also of the transmission of motion by means 


of bevel-wheels, these spindles are carried in step or thrust 
i The arrangement offers the advan that the 
reliability of operation of the engine is increased by the reduc- 
tion in the number of d@ gears, and by doing away with 
the side supports for the pieces of aj us in question a 
diminution in the weight is effected. ith such an arrangement 


fig.2. 





Fig. 
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as described, the pieces of apparatus do not cause any increase 
in the surface area presented by the engine in the direction of 
travel, and therefore do not increase the resistance offered to 
movement through the air, because such pieces of ap is do 
not extend outside of a figure representing an end elevation of the 
engine. (Accepted June 12, 1912.) 


MINING, METALLURGY, & METAL WORKING. 


6248/12, Gebruder, Siemens and Co, Berlin, Ger- 
. Electric Furnaces, (3 Figs.) March 28, 1911.— 
Electrodes required for working electric furnaces are, in many 
cases, provided with screw-thread and nipples for connecting 
together a number of electrodes for the _——— of enabling them 
to be consumed to the end and of working the furnace without 
interruption. Since it is very difficult to form accurare screw- 


tube 1 into the position shown by the dotted lines 5, if during 
this operation the mandrel be steadily fed forward, carrying with 
it, of course, the tube 1, and it will be possible to continue to 
deform the metal between the end of the mandrel and the point 3 
into the position shown by the dotted lines 6 without in any way 
weakening it or making it thinner. (Accepted June 19, 1912.) 


MOTOR ROAD VEHICLES. 


8614/12. L. P. C, J. Jacquet, London. Sp Sus- 
pension. [7 Figs.) April 11, 1912,—This invention relates to 
the spring ion of aut biles, whereby the small shocks 
are taken up by what are known as shock-absorbers fitted to the 
main vehicle springs, and consists in the combination with a 
shock-absorber, co-operating with the vehicle spring, of an adapter 
comprising a link or links connected at one end with the shock- 
absorber and at the other end to one t of the vehicle sprin, 
or to the usual dumb.-iron or frame of the vehicle. A and B ind 








cate the upper and lower parts respectively of an elliptic vehicle 
spring. A shock-absorber constructed as shown in Figs. l and 2 
of the vrior specification, No. 23,075, of 1910, with two spring 
elements C, O, is secured by the U-shaped rods C! to the bolt B! 
passing through the end of the part B of the vehicle spring. The 
adapter D, which consists of a curved piece forked at its upper 
end, is ted at its lower end to the heads C® of the spring 





threads in such carbon or graphite electrodes, the screw nippl 

are made, as a rule, slightly smaller in diameter than the corre- 
sponding internal screw-threads of the electrodes. Consequently, 
a certain amount of play occurs between the nipple and the elec- 





trodes, with the result that the electrodes are frequently out of 
centre, The present invention has for its object to obviate this 
drawback, and it consists in providing the ends of the electrodes 
with cylindrical, conical, or other centering devices—for instance, 
projections or recesses. The projection f on one electrode b fits 
the a recess g of the next electrode a, as shown in 
Fig. 1, or both electrodes a, b may be formed with recesses g, in 
which a’separate fitting-piece fon the nipple c is inserted (Fig. 2). 
By this invention the several electrodes can be connected together 
and accurately centred to one another. This accurate centerin; 
is ensured even when the screw-threads are inaccurate. (Accept 
June 19, 1912.) 


19,968/11. V. H. Pankhurst, Bexhill-on-Sea. Corru- 
gated Metal Tubes. (2 Figs.] September 9, 1911.—This 
invention has reference to the manufacture of corrugated tubular 
members, and is more particularly adapted for use in the manu- 
facture of corrugated water-jackets for internal -combustion 
engines, although it is obvious that the c ted member pro- 
duced in accordance with the invention may be used for other 
purposes, The invention consists in the method whereby the 
metal of the tube to be corrugated is fed forward as the corruga- 


Fug. 
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tion is formed by the spinning tools in such a manner that the 
corrugation is of the same kness throughout. As shown in 
Fig. 1, each side a of each a is approximately at es 
angles to the longitudinal axis of the member, while the side } of 
eac ion is at an acute angle to the side a. Referrin 
now to Fig. 2, it will be seen that if a copper or other tube 1 
ly se dtoa drel 2 and ly supported inter- 
nally atthe point 3, and the end 3! prevented from a 
nally, and the mandrel and tube rotated, the a of a 
spinning tool to the portion 4 will first deform the metal of the 





elements by the bolt Dl, The upper forked end of the adapter 
embraces the end of the upper part A of the vehicle spring, to 
which it is connected by the bolt Al. (Accepted June 12, 1912.) 


PUMPS. 


2677/12. J. McLaren and H. McLaren, Leeds, 
Lubricant Pumps. (2 Figs.) February 1, 1912.—This 
invention relates to oil-pumping apparatus, such, for example, as 
apparatus used for pumping lubricating oil to the cylinders of 
engines. The plunger of the pump must be an absolutely true fit 
in the bore or cylinder in which it works, as otherwise the oil, 
instead of passing into the engine cylinder, will leak past the 
“lunger, even if the fit be but very slightly imperfect. It has 

itherto been very difficult and costly to make the plunger and 
the bore or cylinder in which it works of the required good fit, 
and this invention is designed to overcome this difficulty. Ac- 
cording to this invention, metal is run in or otherwise inserted 
between the plunger and the bore or cylinder in which it worke, 
and then pressure is applied to the metal so as to prevent leakage 
of the oil. This is conveniently effected as follows :-—Holes1, 1 
are made transversely to the bore or cylinder 2 in which the 
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plunger 3 works, and, after the plunger is put in place, molten 
white metal or the like is run into the transverse holes 1, so that 
the white metal or the like runs round the plunger 3, and some of 
the white metal or the like remains in the holes 1. The white metal 
is shown at 4. On cooling it contracts round the plunger 3, and 
makes an absolutely close fit round it, but at the same time it con- 
tracts away from the sides of the holes 1. This contraction would 
allow oil to leak out, and to prevent this, pressure is applied to the 
white metal or the like, so t it is forced against the sides of the 
holes 1, and a tight closure is effected. This compression of the 
white metal or the like can be effected by inserting a plug 5 into 
each of the holes 1, and applying pressure to these plugs, such 
pressure compressing the white metal or the like in such a way 
that it not only makes a good fitting round the plunger 8, but 
also closes the holes 1 against the 1 of oil past the white 
metal in any direction. (dccepted June 19, 1912.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


a neko H. W. Ridsdale, London, and 8. 8. Cook, 
Wi me ee Turbines. (2 Figs.) June 8, 1911.— 
In combined ah and astern turbines the exhaust steam is 
usually admitted to a low-pressure stage cf the ahead turbine, and 
it has been necessary to provide special pipe connections and 
valves therein by which the su iy of auxi steam can be 
by-passed when the astern turbine is in action. e object of the 
present invention is to overcome such a disadvantage, and to pro- 
vide an arrangement of turbines according to the prior patent, 
No. 4100, of 1910, in which the existing pipe means can be used for 
the admission of such exhaust steam. e invention consists for 
this purpose in a combined ahead and astern turbine of the type 
described in the specification of the above-mentioned patent, 
in which a branch connection from the external pipe means, con- 
trolled by a three-way valve, is adapted to place one side of the 
single-balancing or dummy piston in communication with a lower 
pressure stage of either the astern or the ahead turbine, low- 
pressure steam from the auxiliary engine being admitted to said 
external pipe means ata point therein between the three-way valve 
and dummy piston, whereby steam is supplied to either the ahead 
or astern turbine. In the torm of turbine illustrated, the ahead 
turbine a comprises an impulse-wheel }, followed by reaction sec- 





tions c and d, preferably separated by a stepped part at ¢ on the 
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conibined turbine rotor, while the astern turbine f has an 
impulse wheel g, followed by a reaction turbine section h, both 
the ahead and the astern turbines exhausting into a common 
eduction-pipe j. At the ahead turbine end of the rotor there 
is a single dummy, or balancing, piston k, placed in front of 

wheel }, and separated from the chamber containing 
the latter by a king placed between the piston and the turbine 
casing. Since for the purpose of the present invention the com- 
bined ahead and astern turbine rotor is closed at both ends, the 
side of the piston k remote from the astern turbine is placed in 
communication with a low-pressure stage of the astern turbine /, 
by means of an external pipe connection n, while a communication 
of this dummy piston with a lower pressure stage of the ahead 
turbine is established through the pipe connection Ss 
from the pipe n. The adjustments necessary for establishing a com- 
munication between the space behind the piston k and the stages of 
the astern turbine or ahead turbine are effected by means of the 
three-way valve y. By this means the piston k can be subjected 











to the pressure either in the chamber s of the astern turbine or to 
that in the chamber e of the ahead turbine. The operation of 
the three-way valve ¢ is preferably effected simultaneously with 
the operation of the manwuvring-valve serving for making the 
necessary adjustments for astern movement, that is to say, as 
long as this valve is closed a communication with the —— of 
the ahead turbine is established through the three-way valve q. 
When opening the astern valve the three-way valve gis adjusted 
simultaneously or with a lead, so that in that case a communica- 
tion of the space behind the piston k with the astern turbine is 
established. If the exhaust steam from the auxiliary engine is 
admitted into the main turbine, then this is done by means of a 
pipe connection for this steam, preferably connected to the 
connecting-pipe n, for example at ¢. This arrangement ensures 
that in no case is it necessary to specially regulate this exhaust 
steam, as the same, in consequence of the adjustment of the 
three-way valve q, is always admitted to a working turbine stage. 
(Accepted June 12, 1912.) 
Ww. J. a. Dukinfield, and T. D. 
Nuttall, . Steam- bines. {1 Fig.) January 26, 
1912.—This invention relates to a steam-turbine of the type in 
which steam is simultaneously utilised for driving prime movers, 
and for other perpeces, such as heating and so forth, and com- 
rises the combination and arrangement of valve-gear or regulat- 
ng mechanism in which the main throttle-valve can be opened b: 
the governor without necessarily affecting the by-pass valve whic! 
controls the supply of steam from the heaters or drying cylinders 
to the low-pressure turbine, but the act of bc meg J the main valve 
will close the by-pass valve also, The turbine is divided in the 
known manner into two parts A and B | a blank pa ape Cc, 
which is provided with suitable ports and channels which convey 
the steam from the high-pressure A of the turbine to the 
chamber K which supplies the heaters or drying cylinders. From 
the heaters the steam passes to the low-pressure part B through 
the by-pass valve G (actuated by an oil relay in the usual way) and 
then to the condenser D. The valve G is controlled by a lever O 
which is loose at one end, and can be lifted separately either 
by the piston H of a pressure regulator or the high-pressure 
throttle-valve F through the lever L. The piston H is controlled 
by the steam, flowing from the chamber K to the heaters, passing 
through the pipe J on to one side of the piston and acting 





(2094) 


against the resistance of the spring M adjusted to the tension 
required to balance the initial pressure in the heaters. The high- 
pressure throttle-valve F is controlled by the speed-governor N, 
either directly or through an oil relay in the way. In 
operation, high-pressure steam ix admitted through the throttle- 
valve F —— inet governcr N to rw —— B and —_ 
passes throug e pressure part A o' turbine to the 
chamber K which supplies the heaters. When the required 
pressure in the heaters is obtained, the steam-pressure forces 
down the piston H nst the resistance of the spring M and 
frees the lever O, wi in turn allows the by-pass valve G to open 
and steam to pass from the heaters to the low-pressure part B to 
the condenser D, thus utilising any steam not required in the 
heaters. This, however, can only take when the governor N 
is running slow, the lever L w holds up the lever 0 
when the governor is in its 

and so allow the lever O to f 

gear is so arranged that when the governor N is in its top position 
and running at its quickest speed, the valve G cannot be opened. 
It will further be observed that in the valve- ig mechanism 
the low- re or by- valve G is not 

fluence of the governor, but that the governor ony acts upon the 
said valve in case of a runaway of the turbine, in which case the 
governor closes both the main throttle-valve L and the by-pass 





valve G, in order to prevent steam being by- from the 
chamber K (supplying the heaters or drying cylinders) into the 
low-pressure portion D of the turbine. (Accepted June 19, 1912.) 


18,948/11. The Warwick Company 
(1908), Limi London, and £E. Rugby. 
Governing M ' (2 Figs.) August 23, 1911.—In 
mechanism for prime movers of the type in which the 


governi: 
ly of fluid to the prime mover is 


valve controlling the su 
ope by means of a piston — in a cylinder supplied 
with fluid through a pilot valve controlled by a speed-responsive 
device, a floating lever is, according to this invention, connected 
to the - nsive device, the pilot- valve stem, and the 
relay a. and a connection between the piston and floating 
lever is adavted to permit of relative independent movement 
between the two. Referring to the drawing, it will be seen that 
two re are provided, one or both of which may be adjustable, 
adap’ to enyage the end of a floating lever d and to limit its 
travel. Theconnection between a piston / in the relay cylinder g 
and the lever d is so arranged that the piston / is capable 
of movement independently of the lever d. One method of 
obtaining this independent movement is to divide the connect- 
ing rod in two portions » and o which are frictionally con- 
nected in such a manner that the two portions move as one 
rod so long as the end of the lever d is not held against move- 
ment by one of the stops m, but that, when the lever is so 
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held, the two parts are capable of relative movement. With 
this arrangement, if from any cause the speed of the machine has 
fallen, the lever } connec to the movable sleeve of the 
Pte a4 a and the lever d, will take up the positions shown in 

jotted lines. If the movement of the lever has only been slight, 
there will be room between the two stops m for the lever d to be 
lowered by the relay piston sufficiently to open the fluid-con- 
trolling valve k to the required extent without the end of the 
lever d coming in contact with the lower stop, and the 
two portions of the connecting-rod will move together as one rod. 
If, however, the movement of the lever d has been considerable, 
the end of the lever will move downwards until it comes in con- 
tact with the lower stop m, when it will be brought to rest. The 
distance moved, however, will not have been enough to cause a 
valve f to close the ports leading to the relay-cylinder g. Now, 
as the two parts of the connecting-rod are only frictionally con- 
nected, the relay-piston will continne its downward movement 
independently of the lever d, thereby opening the valve & still 
further and admitting more to the prime mover. This will con- 
tinue until the speed of the prime mover has increased sufficiently 
to bring the governor back to its original, or ay its 
original, position when the end of the lever d will have been 
lowered sufficiently to cause the pilot-valve to cut off the supply 
of fluid to the relay-cylinder. (Accepted June 12, 1912.) 


TEXTILE MACHINERY. 


22,364/11. W. Ball, Blackburn. Looms. [3 Figs.) 
October 11, 1911.—According to this invention, a weft-hammer 
guard for weaving-looms comprises a shield or cover that is 
cli; into the weft-fork holder or lever in such manner and 

tion as to prevent the operative’s hand becoming accidentally 
nterposed between the weft-hammer and the front rail of the 
loom. A indicates the weft-hammer guard, B the weft - fork 
holder or spindle, and C the lever to which such holder or spindle 
is attached. In the example shown, the weft-hammer guard com- 
prises an inverted (J-shaped casing open at each end and termi- 


Fig. 2. 
8 








nating at one side in two clipsa,a. Theseclips are adapted to be 
bent round, or to engage with, the rod of the weft-fork holder B, 
as shown in Fig. 2, at —— sides of a boss c that is situated on 
the end of the weft fork-holder C, and through which bose the 
aforesaid rod passes. This boss enters or projects through a slot a! 
formed in the adjacent side of the guard between the aforesaid 
clips and prevents endwise movement of the guard relatively to 
the e lower e a2 of the opposite side of the guard 
rests upon a portion of the top of the front or breast-rail D of the 
loom and prevents an displacement of the guard relatively 
tothe rod. (Acce; June 12, 1912.) 


Us. 


Britis’ Com- 


536/12. The ih Thomson - Houston 
London, (General Electric Company, 


pany, Limited, 


ady, U.S.A.) Wire-Drawing. [4 Figs.) January 


6, 1912.—This invention relates to the manufacture of small dies | be read 
| June 19, 1912.) 


of hard material, such as diamonds, for use in wire-drawing, and 


the method of making such drawing or squirting dies consists in 
forming smooth o) ing faces on a pair of bodies, forming a 
groove across the smooth face of one body, mounting the pair c/ 
bodies in their setting with the smooth faces in contact, and 
forming a ve across the smooth face of the other body oppo- 
site to and in alignment with the first groove. In carrying oui 
the invention, the die is formed from a pair of stones which have 
opposite faces smoothed off and brought into contact with eaci; 
other. This is indicated matically in Fig. 1, in which 
A.Al represent a pair of small di ds with opposite faces cut 
and polished so as to yield flat surfaces. These two stones ma\ 
be put in a temporary setting with the flat surfaces together. 
For purposes of alignment, the ends of the two stones may le 
ground off fiat. The stones are then taken out of their 
temporary setting and grooves of semi-circular cross-section 
formed across their opposite flattened faces. The two halves are 
then put in their final metal setting, the faces being firmly pressed 
together during the act of setting, and the alignment maintaine:| 
during this process by means of a fine wire of suitable material. 
This. is indicated in Fig. 2, in which the wire used for preserving 
alignment is indicated at B. Instead of cutting the grooves in 
both stones before they are assembled in the final setting, a groove 
may be cut in one stone and the two halves then put in their 
final metal setting, no aligning wire being in this case required, 
and then the groove may be formed in the other stone by means of 
a wire carrying diamond powder or other abrasive passed con- 
tinuously through the die in one direction or given a reciprocating 
motion. (Accepted June 5, 1912.) 


1816/12. F. M. Procktor, Brooklands. Pi up- 
{1 Fig.] January 23, 1912.—This invention relates to 

unions or couplings for pipe joints of the kind which are assembled 
without brazing or without the use of solder. According to this 
invention, the sleeves or bushes and the ends of the union are 
made to a special — of 1 in. in six, which ensures of an abso- 
lutely tight joint being obtained, whilst also allowing of the 
parts being readily separated when requiring to disconnect them. 
a, b, c are the ends of the union or T-piece, whilst d, e, f are the 
ends of pipes connected thereto according to this invention, 
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g, h, i are the respective collars, sleeves, or bushes which connect 
the pipes d, e, f to the ends of the unions a, b,c. As shown ata, 
the pipe d is secured directly to the union by the sleeve or bush g, 
the union and sleeve being of corresponding taper. At } the 
union is formed with circumferential grooves }!, 1, which, prior 
to the application of the pipe ¢, are filled with a soft metal or 
other filling, whilst at ¢ the union is formed with similar 
grooves cl, cl, the soft metal being run therein and around the 
wit) to form a covering or sleeve as shown. (Accepted June 19, 
1912. 


399/12. Siemens Brothers and Co., Limited, London. 
omens and Halske Aktiengesellschaft, Berlin, Germany). 
Indicators. [2 Figs.) January 5, 1912.—This invention 

relates to apparatus which indicates the s of a primary shaft 
or the like at a distance, and wherein one revolution of the trans- 
mitter of the speed-indicating apparatus covers the whole range 
of the indications. The invention consists in applying to a known 
kind of transmitter a magnetic coupling of the well-known eddy 
current type, either directly or through an intermediate gearing, 
the transmitter spindle being restrained by a series of springs. 
The shaft a is driven by a cord and pulley b from the primary 
shaft or the like, of which the speeds are to be indicated. On the 
a the permanent magnets m are mounted between the poles 

of which the metal drum ¢ is placed in manner well known. This 
drum t is connected to the shaft a! of the transmitter, which may 
be of the kind referred to in Specification No. 16,450/03, or of any 
other kind of transmitter, the motion of which is indicated ata 
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distant receiver. The eddy current drum ¢ of the magnetic 
coupling is shown in the drawing, for example, connected to the 
transmitter through the gearing r, whereby one revolution of 
the transmitter nds to several of the drum ¢t. With this 
gearing a greater torque or turning moment is exerted upon the 
transmitter than with direct coupling, and it is therefore possible 
to reduce the size of the magnetic coupling for the same torque 
exerted upon the itter. The shaft a) of the transmitter 9 
is restrained by a series of springs f, which tend to force the 
apparatus back to zero against the turning moment exerted 
thereon. At a certain of the shaft a the armature, for 
instance, of the transmitter g will be set to a certain angle, and 
the armatures of any number of receivers of the same copstruc- 
tion inserted into the transmitter’s circuit will set themselves to 
similar angles in the known manner, thus enabling the spe — 





off at any number of places at a distance. (Ac 
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THE STRENGTH OF STRUTS. 


By R. V. Sournwett, B.A., Trinity College, 
Cambridge. 

Tue exhaustive experiments on the failure of 
struts, which have been conducted during the last 
few years by Dr. Lilly and other investigators, have 
revived interest in the Rankine-Gordon formula, 
and many attempts have been made to give it a 
rational basis. Convenient as the formula is for 
practical calculations, it cannot be said that these 
attempts have been very successful, and it seems 

referable to relinquish the idea of a rational basis, 
and to admit that the chief claims of the formula 
are its simplicity, its agreement with Euler's 
formula in the case of struts of great length, and 
the fact that in the case of shorter lengths it errs 
on the side of safety. 

It is generally admitted that the formula of Euler 
is sufficiently supported by experimental results 
when the assumptions upon which it is based are 
approximately realised. These assumptions are, 
that the strut is initially straight, that the thrust is 
uniformly distributed over the cross-section, and 
that the length is so great that the thrust is not 
sufficient to produce elastic breakdown of the 
material so long as the strut remains straight. 








the form which the stress-strain curve would 
robably have taken if the load on the material 
been steadily increased. From it we see that, 
in the case of a material already loaded toa stress 
corresponding to a point such as B, the effect upon 
the extension of a change in the stress will be very 
much greater if this change is an increase of stress 
than if it-is a decrease of equal amount. For a 
decrease, the stress-strain relation is given by the 
line BC, which is very nearly parallel to AO. The 
ratio 
decrease of stress 
decrease of strain 


is thus practically equivalent to E, the elastic 
modulus of the material. If, however, we increase 
the load, the ratio 

increase of stress 

increase of strain 
is given by the slope of the stress-strain curve of 
B, and this varies for different points. We shall 
therefore assume in our theory that when the 
material has been uniformly stressed beyond the 
elastic limit it has two moduli of elasticity, the first, 
corresponding to a decrease of stress, equal to E, the 
original modulus of the material ; and the second, 
corresponding to an incr:ase of stress, having a 


increase the stress on the side of Q. Thus the 
‘*apparent modulus of elasticity” of the material 
| has the value E on the side of P, whereas on the 
side of Q its amount is E’. 

Asa first approximation we may say that cross- 
sections remain plane, but we cannot now assert 
that there is no dunn in the length of the centre 
line GG. On the contrary, the strain diagram for 
the section PG Q after distortion will be as shown 
in Fig. 3, and the stress diagram as shown in Fig. 4. 
The horizontal lines fg and 1m show the uniform 





strain and stress which obtained just before the 
| strut was distorted. At any point K the change in 
strain is 


e =).2 


(when A is some constant, to be determined subse- 
| quently), and the change of stress is 


px = E’.X. z if z is positive, 
= E.\X.z if z is negative. 


In what follows we shall consider for simplicity a 
| strut of rectangular cross-section. Then the position 
of the point F in Fig. 4 is given by the condition 
|that the total action over the cross-section is 
| unchanged. Hence the triangles 1mk and nmq 

must be equal in area, or 
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When the length is short, however, the last | 
assumption is not realised. The strut does not 
collapse until the load has become more than suffi- 
cient to impair the elasticity of the material. This 1 
fact invalidates the formula of Euler, but is " 
equally an objection to any attempt to derive the V ’ 
Rankine-Gordon formula from the ordinary theory % je 
of flexure. — 

Such attempts are generally based upon the fact FQ E 

that in practice the assumptions of initial straight- PFi-~ f° (1) 


ness and centrality of loading are never realised 
exactly, and they aim at expressing the value of 
the collapsing thrust in terms of an initial distor- 
tion or eccentricity. It is true that imperfections 
must occur in sa way: but such expressions are 
not of much utility for practical purposes, since we 
cannot predict the degree of inaccuracy in any 
definite example. Dr. Lilly has shown that the 
formula may be derived by taking the collapsing load 
as sufficient to hold the strut in such a position that 
its ** proof deflection” is reached. The main objec- 
tion to such reasoning is, that this value of the 
load is not of itself sufficient to bring the strut to 
its proof deflection from a position of smaller 
distortion, and no accidental causes which are 
likely to occur in practice would deflect the strut 
by this amount. n the other hand, the theory of 
Euler, when it is not vitiated by elastic break- 
down, is in very fair agreement with the results of 
experiments on practical struts, and we should not 
expect that practical imperfections will become 
more serious as the dimensions of the strut become 
more nearly comparable. Thus the first and second 
of Euler's assumptions (as stated above) would not 
seem to involve serious errors, if his theory could 
be amended to take account of the new factors 
introduced by elastic yield. 

The present paper suggests a method by which 
this may be done. It may be explained by refer- 
ence to the typical form of stress-strain curve for a 
material which is first stressed beyond the yield- 
point, then relieved of stress, then loaded again, 
and so on. Such a curve, for a bar of Bessemer 
steel, is shown in Fig. 1.* The dotted line shows 


“The data for this figure have been taken from 








Morley’s “Strength of Materials. 
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much lower value E’, which may be obtained from 
the stress-strain curve. 

Let us now consider strut failure in the light of 
this discussion. We must be precise as to the 
assumed conditions of loading, because the 
behaviour of a material when strained beyond its 
elastic limit depends in great measure upon its 
previous history.* We will therefore assume that 
the strut is initially straight, and that the load is 
centrally applied and steadily increased from a zero 
value until collapse occurs. If the strut is very 
long, instability will occur before the elastic limit 
is exceeded, and in such a case the collapsing 
thrust is given by Euler’s formula. If, on the 
other hand, the strut is short, elastic failure will 
occur first. Euler’s formula will no longer apply, 
but if the above assumptions are realised, there 
will still be a critical 1 at which the equilibrium 
becomes unstable, and for any load less than this 
the strut remains straight. 

Let us assume that instability occurs when the 
intensity of stress has reached a value corres- 
tag to the point B on the stress-strain curve of 

ig. 1. Then the end thrust is able to maintain 
some slight accidental distortion, such as is shown 
in Fig. 2. We see that the effect of the distortion 
is to relieve the fibres on the side of P, and to 


* Even a short pause in the process of loading will lead 
to a discontinuity in the stress-strain diagram (of. Ewing, 
Roy. Soc., 1880). 


, 


Proc. 


We must now consider the resultant couple due 
to the variation in stress over the cross-section. 


The moment M about G is 
b+t 
fe arz(z — b)dz + frerse -—b)de 
0 b-¢ 
(when 2¢ stands for the breadth P Q, a for the 
other dimension of the cross-section, and b for the 
distance F G) ; this gives the expression 
M = 20 Ef + §aX(E-E) (8-30-28). (2) 
In order that the distortion may be maintained 
by the end thrust, this expression must be equal to 
the moment of the thrust about G. If y is the 
deflection of the point G from its original position 
(see Fig. 2), we shall then have 
2atpy=M=sar.E#@+4aA(E-E’) (h-3 2-2 8) 
where p is the intensity of compressive stress on the 
section just before collapse. Moreover, as in the 
ordinary theory of bending, 


A=- 
é dx? 
where x denotes the distance of the section from 
one end. Thus our differential equation for y 
becomes 
2 U 
p.y +oY x sEe(1+3(1-F)(5- 


which is the new form, amended to take account of 
elastic yield, of Euler’s equation 


Py 


3 -2) =0 (3) 


- (4) 
It is easy to see that if | be the length, as 


dy al 
Pp. ¥ + 7 * AE#=0 








calculated from equation (4), of the strut which 
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can just support the stress p, and I’ the length as 
calculated for the same stress from equation (3), 


then a : 
2 _ Fd 2 
Bersa(t-E) (4-38 - 2) 


But from equation (1) 
Vi: 
K’ * 


e+ b re 
Hence equation (5) may be reduced to 
y 


(5) 


t-b- 
9 


i = | z ° - (6) 
1+ /¥y 

The simple form of this result enables us, when 
we have obtained the compressive stress-strain 
curve for a given material, to predict without diffi- 
culty the strength of a square section strut 
composed of that material. For any value of the | 
compressive stress p we can determine / from | 
Euler’s formula, and obtain the value of E’ from | 
the stress-strain curve. Hence l’ is known, and a) 
point of the required curve is determined. It| 
should be noticed, however, that the simple rela- | 
tion (6) does not obtain except in the case of a| 
square cross-section. Thus the form of the strut | 
curve is shown by our theory to depend in some | 
degree upon the form of the cross-section. This | 
result is in agreement with the observations of | 
Dr. Lilly*: he states that for struts of medium | 
length ‘‘the shape or figure of the cross-section | 
influences the strength of a column, and the values | 
obtained are somewhat less than those obtained 
for the circular column.” | 


The extent to which the value of ' depends upon | 
the shape of the cross-section is illustrated by) 
— is| 
EK 
shown graphically for solid circular, thin tubular | 
and square sections.+ 

It may be seen from this diagram that the em- 
ployment of equation (6) for any of these types of 
section will not introduce any great inaccuracy ; 
but there is a sensible difference in the case of short 
struts, and it is clear that any new type of section 
ought to receive separate treatment. 

To illustrate the above theory, curves have 
been drawn for solid circular struts of cast 
iron and wrought iron, for comparison with the 
curves obtained experimentally by Dr. Lilly. 
These were chosen as being the only materials 
for which compressive stress-strain curves were 
obtainable. It should be noticed that the latter 
are, in general, very different from the curves 
obtained in tension tests, and, according to the 
theory of this paper, afford a much truer indication 
of the strength of the material to resist strut 
failure. 

Unfortunately, they are very much more difficult 
to obtain, owing to the complication of the strut | 
failure which we are hereexamining. The diagrams | 
shown in Fig. 6 have been taken from Morley’s | 
‘* Strength of Materials,” since compressive stress- | 
strain curves for the materials of his struts were 
not published by Dr. Lilly. From them the curves 
were constructed, which in Fig. 7 are compared 
with Dr. Lilly’s experimental curves,} with the 
curves obtained from Euler’s formula, and with 
curves plotted from the Rankine-Gordon formula. 


Fig. 5, in which the relation between ; and 





* “The Design of Columns and Struts,” page 13. 

+ In most cases the relation which corresponds to 

equation (6) cannot easily be obtained ; we can, however, | 
connect — and K with some third variable, and thus 

obtain the required curves without difficulty. For | 
example, in the case of the solid circular section we have 

vat. ? sin 49 | 

32 


b’\ (/r-@ 
a T ( E ) ( 8 * 
+ cos ¢ = *), 
where : 
(F —1) (“Pyare +n 2e_ t) a8 | 
EF’ 3 4 oe OhUS 
These relations correspond to equations (5) and (1) 
above, and are easily obtained by a similar method. 
Similarly, for the thin tubular section we have 


v= 1 = (1-F) (*-e+} sin 20), 
where | 
(F ~ 1) (tan ¢ — 9) = ™. 


} ‘The Design of Columns and Struts,” page 6. 





|advantages over any formula which is based upon 
the ordinary theory of flexure, which must lead to 
|strut curves of similar form for all materials. 


The upper limits of the latter have been so chosen 
by Dr. Lilly as to give the best possible agreement 
with the experimental results,* but in each case 


Fig.6. 


predict strut curves for any required material, from 
a single compression test. 
In conclusion, the author desires to thank [); 
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they are inferior in this respect to the curves 
obtained by the above theory, which reproduce the 
distinctive shapes of the curves with an accuracy 
which is especially noticeable, when we remember 
that the diagrams of Fig. 6 do not refer to the iden- 
tical materials of Dr. Lilly’s experiments. 

One point requires notice in connection with the 
curves for wrought iron. From Fig. 6 it will be 


seen that the curve for 7 , as plotted, falls to a 


minimum at a stress near the yield-point, and rises 
to a maximum point at a somewhat greater stress. 
In the light of the above theory, this clearly means 
that struts which become unstable under the stress 
at the yield-point recover their stability in a posi- 
tion of slight distortion, which distortion, however, 
is permanent when the load is removed. In such 
cases our theory will still predict the load which 
- instability, but this will no longer be the 
wreaking load ; hence the part AB of the curve 
for wrought iron in Fig. 7 has to be sketched in. 
Since A and B are very nearly at the same level, 
and the strut curve will obviously be nearly hori- 
zontal for the greater part of this length, this is 
easily done. The dotted line in Fig. 6 shows the 


equivalent curve of : in this case. 


This reappearance of stability in the neighbour- 
hood of the yield-point, in conjunction with perma- 
nent distortion, was clearly shown in Dr. Lilly’s 
experiments. By its ment with practice in 
this respect, in its consideration of the cross-sec- 
tional form, and in its resulting estimates of strength, 
the above discussion seems to present distinct 


Obviously, its results cannot be summed up in any 
single formula, but it enables the designer to 











* “The Design of Columns and Struts,” page 19. 


by Radius of Gyration. 






Lilly for his kindness in permitting the reproduc- 
tion of his curves in this paper. 
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An Introduction to the Study of Fuel: A Text-Book for 
Those Entering the Engineering, Chemical, and Tech- 
nical Industries. By F. J. Bristez, D.Sc. London: 
Constable and Co. (Pri 8s. 6d. net. ] 
THis volume introduces a series of hand-books 
arranged to provide the technical student witha 
collection of treatises bearing on industrial chemis- 
try, and it is eminently fitting that the subject first 
considered should be fuel and its combustion, since 
this is the primary source of energy in almost 
every industry. We have not yet succeeded in 
tapping the sources of heat deep down in the 
interior of the earth, nor have we discovered a 
catalytic agent that will accelerate the loss of 
energy by certain forms of matter, supposing such 
change would be exthermic, and not endothermic. 
Consequently, as Dr. Brislee reminds us, we must 
still make use of the means we have, and depend 
upon fuel, either natural solid fuels, or on petroleum, 
or on natural gas, with such other derivatives as 
convenience or necessity suggest. As in this 
country the two latter sources do not occur in 
abundance, we are driven to solid fuel—to ccal— 
for our economic power production. We have 
drawn on this source for many years, and fortu- 
nately our stocks are not yet exhausted ; but the 
ease with which this source has met our demands 
has not been an unmixed advantage. We have been 
wasteful and have not developed the energy in the 
most economic manner. It is not sufficient to have 
coal, but to have cheap coal, if our pre-eminence 1s 
to be maintained ; and that is a commodity many 
causes may render limited. We have taught our- 
selves to be extravagant rather than prudent, but 
it behoves us now to forsake our spendthrift habit 8 
and to derive from the use of our fuel its full value. 
It is a topic that has frequently attracted attention 
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without much effect. The small fraction of total 
heat, evolved in the furnace, that is converted into 
effective work has become a commonplace. We 
need to be startled out of our indifference. There 
ate plenty of treatises on fuel combustion and 
pyrometry, as excellent as is this book of 
Dr. Brislee, which convey these truths with 
emphasis, but their warnings fall apparently on 
deaf ears. It is of little use to discuss calorimetric 
tests of coal furnaces, efticient measurement of 
draught, quality of ash, and many other factors 
influencing the expenditure of fuel, if such dis- 
cussions are to be regarded simply as academical 
exercises. We are anxious to impress upon 
engineers and manufacturers that the results 
arrived at in this book and similar works are 
practical, valuable truths that cannot be neglected 
without loss. 

Dr. Brislee’s formule are well arranged and 
admirably adapted for the determination of positive 
temperatures and elementary inquiries ; but this is 
of little practical use if the truths underlying these 
formule are not appreciated ; and whatever may 
be the case in large shops, employing a scientifi- 
cally-trained staff, with the smaller we are afraid 
they too often remain a dead letter. It is true that 
certain fuels are well r ised as unsuitable for 
many metallurgical operations, that it is desirable 
in certain processes, for example, to exclude sulphur 
and arsenic as far as possible. But that is a dif- 
ferent question ; it is not the presence of injurious 
impurities whose evil effects are readily patent that 
we are considering, or with which Dr. Brislee deals, 
but the employment of fuel in such a simple way 
asa steam-raising agent of definite calorific power. 
Possibly manufacturers do not trust scientific con- 
clusions. The author states that great objection 
is shown to purchasing coal on the basis of its heat 
value. It is frequently urged as an excuse that 
tests are made from too small a sample to afford a 
trustworthy guide over a large quantity ; that suit- 
ability depends upon other qualities than heating 
power; and other objections are raised which are 
equivalent to saying that the purchaser prefers to 
trust his experience and unaided guidance to the 
more certain tests of science and rigorous measure- 
ment. 

If we understand Dr. Brislee’s pu , or one of 
his purposes, in putting this book before the public, 
it is to spread more correct notions by exhibiting 
the amount and direction in which confidence can 
be placed upon scientific investigations. For that 
reason the principles of fuel analysis are insisted 
upon with lucidity and decision; the degree of 
accuracy that can be attained in determining calorific 
power at any temperature is exhibited ; and the 
reasons for non-attainment of equilibrium in tech- 
nical practice are explained. e examination of 
such problems necessarily includes pyrometry. Here, 
again, we have an instance of the gulf that separates 
the so-called ‘‘ practical man” from the mere 
scientist. In kiln work, as employed in pottery 
and china production, the former trusts to his skill 
and experience, and prefers to rely on the behaviour 
of the Seger cone, the latter chooses the nicer 
methods of temperature measurement. There are 
signs, however, that the Féry radiation pyrometer, 
or some other instrument of the same character, 
well described here, and which is easy in use and 
accurate in indication, will supplant the more 
uncertain methods still in favour. Some of the 
discredit attaching to certain forms of pyrometer 
has arisen from the selection of an unsuitable 
instrument for a particular purpose. The choice 
of instrument is not immaterial, and this is a point 
upon which the author might have enlarged. 

‘Gaseous fuel has been treated at some length,” 
says the author, and we could have wished that 
the section had been extended. Perhaps we use 
the words ‘‘ gaseous fuel’’ in a wider sense than 
the author. Blast-furnace gas has a great future 
before it, and any gas suitable for internal-combus- 
tion engines is attracting much attention. German 
engineers have developed possibilities undreamt of 
here, not only in the wider and more economical 
use of gas, but in the application of petroleum to 
engines of the Diesel type of large dimensions. 
The difficulties of removing tar or dust and other 
impurities seem to have been effectually over- 
come, and with great ease, or the combustion 
engine is indifferent to the origin of the mate- 
rial with which it is fed, for the gas-produc- 
ing apparatus is a part of the plant of every 
ee engineering concern. The cheap- 
ness with which gaseous fuel can be provided 





enables various industries to be prosecuted that 
would otherwise be commercially impossible. We 
must not forget, however, that the author’s work 
adheres rather to the chemical than the mecha- 
nical side, and from that point of view it will be 
found thorough and comprehensive. Dr. Brislee’s 
object, among others, was to bridge the gap between 
the ordinary elementary chemistry text-book and 
the purely technical works of an elaborate character. 
We can congratulate him on having fulfilled this 
task. As one who has taught ina university labora- 
tory, he knows the requirements of the students ; 
and as the chemical director of a large engineering 
firm, he is well acquainted with commercial require- 
ments, and on both grounds is admirably fitted to 
guide those who are quitting the one to enter on 
the larger scale of industrial enterprise. 





BOOKS RECEIVED. 
rtment of the Interior. Bureau of Mines. 
o. 10. The Use of Permissible jves. 4 

RuTLEDGE and CiareNce Hau. Bulletin No. 23. 

Steaming Tests of Coals and Related Investigations, 

‘ » 1904, to December 31, 1968. By L. P. 

BRECKENRIDGE, HENRY KREISINGER, and WALTER T. 

Ray. Bulletin No. 36. Alaskan Coal Problems. By 

Watter L. Fisher. Washington : Government Print- 

ing Office. 

Department of Commerce and Labour: Technologic Papers 
of the Burcau of Standards. No.3. Tests of the Absorp- 
tive and Permeable Properties of Portland Cement, 
Mortars, and Concretes, together with Tests of Damp- 
Proofing and Water-Proofing Compounds and Materials. 
By Rupotrx J. Wic and P. H. Bates. Washington: 
Government Printing Office. 

University of Illinois Bulletins. No. 55. Starting Cur- 
rents of Transformers, with Special Reference to Trans- 
formers with Silicon-Steel Cores. By Trycve D. YEn- 
SEN. [Price 20 cents.] No. 56. Tests of Columns: An 
Investigation of the Value of Concrete as Reinforcement 
for Structwral Steel Columns. By Artuur N. Tabor 
and ArTHUR R. Lorp. [Price 25 cents.] Illinois: 
University Engineering  smnamee Station ; London : 
Chapman and Hall, Limited. 

The National Insurance Act, 1911. Summary, with Ex- 
planatory Chapters and Full Index. By L. Wortn- 
INGTON Evans, M.P. London: The National Con- 
servative Union, St. Stephen’s House, Westminster. 
[Price 6d. ] 

The Directory of Gas Undertakings, 1912. Edited by 
C. W. Hastines. Birmingham: J. G. Hammond and 
Co., Limited. | Price 2s. 6d.] 

Report of the Progress and Condition of the United States 
National Musewm for the Year ending June 30, 1911, 
Washington : Government Printing Office. 

The Journal of the Iron and Steel Institute. Vol. 

c ited by Grorcr C. Liorp. London: 
E. and F. N. Spon, Limited, and the Iron and Steel 
Institute, 28, Victoria-street, S.W. ; New York: Spon 
and Chamberlain. 

The Journal of Institute of Metals. Vol. VII. Edited 
by G. SHaw Scort, M.Sc. London: Institute of 

etals, Caxton House, 8.W. [Price 21s. net. ] 

Les Nomogrammes de V Ingénieur. Par Ricarpo Srco ne 
ta Garza, Avec une Préface de Maurice D’OCAGNE, 
Paris: Gauthier-Villars. [Price 12 francs. ]} 

Die Zentrifugalpwmpen, mit besonderer Berucksichtigung 
der Schaufelschnitte. Von Dopl.-Ing. Frrrz NEuMANN. 
Zweite, verbesserte und vermehrte Auflage. Berlin: 
Julius Springer. [Price 10 marks. ] 

Problems in Physical Chemistry, with Practical Applica- 
tions. By Epmunp B. R. Pripgavx, M.A., D.Se. 
London: Constable and Co. [Price 7s. 6d. net. ] 

The Steam-Engine and Turbine : A Text- Book for Engincer- 


D Bulletin 


ing Colleges. By Rosert C. H. Heck, M.E. London: 
Constable and Co. [Price 20s. net. 

Sewage Disposal. By Grorce W. Futter. New York 
and London : The McGraw-Hill Book Company. 


A History of the Frozen-Meat Trade: An Account of the 
Development and Present-Day Methods of ration, 
Transport, and Marketing of Frozen and Chilled Meats. 
By James Trovusripcre Crircuet.t and Josep Ray- 
a London: Constable and Co. [Price 10s. 6d. 
net. 

Lubrication and Lubricants: A Treatise on the Theory 
and Practice of Lubricants, and on the Nature, Pro- 
perties, and Testing of Lubrication. By Lronarp Arcu- 
Butt, F.1.0., F.C.S., and R. Mountrorp Dre ey, 
M. Inst. C.E., M.I. Mech. E., F.G.S. Third Edition, 
thoroughly revised and enlarged. London: Charles 
Griffin and Co., Limited. [Price 25s. net. } 

The Design of Mine Structures. By Mito 8S. Keronum, 
M. Am. Soc. C.E. New York: McGraw-Hill Book 
Company ; London: Hill Publishing Company, Limi- 

Pan [Price ia rm in Per L. 3 
inématique Appliquée et Mecanismes. Par ACOB. 
Paris: Octave Doin et Fils. [Price 5 francs. ] 

Théorie du Navirt. Par M. Bovunpette. Tome I. 

tude Geometrique et Statique du Navire, Methodes 
Pratiques de Calcul des Carénes. TomelIl. Du Navire 
en Mouvement. Paris: Octave Doin et Fils. [Price, 
two volumes, 10 francs. ] Ts 

Metallurgy of Cast Iron: A Practical Compilation og 
Original Research. By Tuomas D. West. Cleveland, 
Ohio: The Penton Publishing Company. [Price 3dols., 


post 

The Pol mic Engineer. Vol. XII. as mite N.Y.3 
Published annually by the Undergraduates of the Poly- 
technic Institute of Brooklyn. 


Black’s Modern Guide to Harrogate. Edited by Gorpon 
Horne. London: A. and C. Black. 

A Short Course in the Testing of Electrical Machinery 
for Non-Electrical Students. y J. W. Morecrort, 
E.E., B.S., and F. W. Henre, E.E. London: Con- 
stable and Co., Limited. [Price 6s. net. ] 

Investigations and Experimental Researches for the Con- 
struction of My Large Oil-Engine. Translated from 
the ‘“‘Jahrbuch der Schiffbautechnishchen Gesell- 
schaft,” 1912. By Dr.-Ing. Paut H. R. Nerrmann, 
London: Verlag fiir Fachliteratur G.m.b.H., 4, Broad- 
street-place. [Price 2s.] 

An Introduction to the Intinitesimal Calculus. Notes for 
the Use of Sctence and Enginecring Students. By H.S. 
Carstaw, Sc.D. Second Edition. London, New 
York, Bombay, and Calcutta: Longmans, Green and 

. [Price 5s. net. } 

Reference-Book for Statical Calculations (Rapid Statics). 
By Francts Rurr. Vol. I. London: Constable and 
Co., Limited. [Price 4s. net.] 

An Introduction to Practical Physics for Colleges and 


Schools. By E. H. Bartoy, D.Sc., F.R.S.E., and 
T. P. Buack. M.Sc., Ph.D. London: Edward Arnold. 
[Price 3s. 6d.] 


Problems in Engineering, with Solutions. First Series, 
1909-10. Edited by "Browsy G. Turner, Assoc. A 
Inst. C.E. London: St. Bride’s Press. [Price 5s. net. } 





THE IMPERIAL COLLEGE OF SCIENCE 
AND TECHNOLOGY.—No. 1V.* 


Tue Roya. CoLiecr or Scrence. 


In the previous article, dealing with the Royal 
School of Mines, a brief account was given of the 
past history of the technical school founded in 
1839 in connection with the Geological Museum, 
and from which the two sister schools, the Royal 
School of Mines and Royal College of Science, were 
finally evolved. After passing through various 
changes in title and organisation, the original school 
was reconstructed in 1881, under the dual title of 
the ‘‘ Normal School of Science and Royal School 
of Mines,” but though these two schools were 
officially regarded as separate institutions, the 
various departments continued to work in close 
association. 

The former school, which was subsequently given 
its present title in 1890, comprised the various 
departments devoted to pure science which had 
become attached to the original school and, as in 
the case of the Royal School of Mines, on its incor- 
poration in the Imperial Coll in 1907, it was 
allowed to retain the title by which it had become 
so well known. Although these titles still remain, 
however, the various departments in each case are 
to be regarded as departments of the Imperial 
College, but the incorporation of the original 
schools in this college will ensure for the future 
that the intimate connection which has hitherto 
existed will be maintained. Accommodation for 
the various departments of the Royal College of 
Science is provided in the several buildings at South 
Kensington, the more important of which is that 
devoted to the physics and chemistry section, and 
situated in the Imperial Institute-road. As men- 
tioned in our previous article, the department of 

logy is housed in the Royal School of Mines 

uilding, whilst the remaining departments— 
mathematics, botany, and zoology—are in the old 
college buildings in Exhibition-road. A new build- 
ing for the Department of Botany (including Plant 
Physiology and Pathology) is, however, in course 
of erection, and will be ready for occupation in 
session 1912-13. Reference to the key plan given 
in a previous article (see Fig. 1, page é35 of our 
last volume) will show the relative positions of 
these buildings, and also the further accommodation 
in course of construction, and contemplated, for 
the science departments. 

Courses of Instruction.—The training given at 
the Royal College of Science consists of a series of 
complete courses in each of the various branches, 
whilst for those wishing to qualify as teachers or 
technical experts in the various departments ample 
opportunity is afforded for advanced training and 
research work. Candidates for admission to the 
college, in addition to giving evidence of a good 
general education, are required to show that they 
have a good knowledge of a foreign age, and 
to this latter point the authorities attach especial 
importance. In the ordinary courses, which extend 
over a period of three years, the first year’s instruc- 
tion is common to all students of the college, but 
the two following years are chiefly devoted to the 
special —— in which the student wishes to 
qualify. e general scheme of the various courses 


* Article No. I. appeared on May 24, No. ZL on 





June 7, and No. III. on June 28, 





ENGINEERING. (Aus. 23, 19r2. 





THE IMPERIAL COLLEGE OF SCIENCE AND TECHNOLOGY. 


THE ROYAL COLLEGE OF SCIENCE. 





Fig. 25. Etevation To ImperiaL Institute-Roan. 





Fie. 26. Maryn Entrance 1s Imperiat Institotre-Roap. 











Aus. 23, 1912.] 


ENGINEERING. 





253 








— 


THE IMPERIAL COLLEGE OF 


THE ROYAL COLLEGE 





Fig. 31. 





Fic. 32. 


is indicated in the annexed tables, which give the 
hours per week devoted to the several subjects. 

The fee for the associateship courses is 361. per 
session, and special terms are arranged for post- 
graduate and research work. 

For students engaged in biological research work 
at the college there is also available the ‘‘ Marshall ” 
scholarship, having an annual value of about 301. 

Diplomas, &c.—In each of the various depart- 
ments the diploma of Associateship of the Royal 
College of Science (A.R.C.S.) is granted to students 
who have successfully passed through the ordinary 
courses of study, whilst the diploma of the Impe- 
rial Coliege is available for those who have com- 
plete:| a year’s course of advanced work beyond 
what is required for the A.R.C.S. Several medals 
and prizes are open for students in the various 
departments, of whichthe ‘‘ Frank Hatton” prize is 
= tor advanced chemistry, the ‘‘ Tyndall ” prize 
or physics, and the ‘‘ Edward Forbes” prize and 
medal for biology. There is also the “ Huxley” 
medal, which is annually awarded to a research 
student in natural science, and which also carries 
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with it a grant for the assistance of the student in 
his work. 


Tue DEPARTMENT OF GEOLOGY. 


This department, as has already been mentioned, 
is allotted a portion of the Royal School of Mines 
building in Prince Consort-road, where, pending 
the completion of the buildings, the work is tem- 
porarily carried out in rooms of the western wing. 
In addition to the ordinary three years’ course a 
special course is arranged for mining students, and 
those chiefly interested in the economic aspects of 
geology, dealing more particularly with building 
and road-making materials and the useful metals, 
&c. The work of the department is under the 
control of Professor W. W. Watts, F.R.S., and in 
all cases the practical work, both in the laboratory 
and in the field, is supplemented by lectures expla- 
natory of the subjects in hand. There is also a 
special course which deals with the geology of 
petroleum, given during the fourth year, for 
students who are duly qualified by previous study, 
whilst during this year alternative special courses 





Schedule of First Year's Course for all Departments, 
Showing Weekly Division of Time to Various Subjects, 





First Term. Second Term. 

| Labora- Labora- 

(eneeeee tory, &. Lectures. tory, &c. 
Chemistry on ool 5 21 — —_ 
Physics .. os oe os 4 17 
Mathematics .. o4 2 2 8 6 


Schedules of Second and Third Year's Courses in. 
the Various Departments. 
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Year. Year., Year. | Year.) Year- | Year. 
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are arranged, or research work may be carried out. 
Although considerable attention is given to the 
industrial aspects of the science, the training of 
teachers and professional geologists forms a by no 
means unimportant section of the work of this 
department. In this connection it is of interest to 
record that the professorships at several of the more 
important universities are held by old students, 
whilst important posts on Government geological 
surveys are also similarly filled. 


Tue Buripines oF THE CHemMIsTRY AND Paysics 
DEPARTMENTS, 


The departments of Chemistry and Physics 
occupy the spacious buildings in the Imperial Insti- 
tute-road, now known as the ‘‘ New Building” of 
the Royal College of Science. A good idea of the 
general appearance of these buildings will be 
gathered from the view given in Fig. 25, page 252, 
which shows the main elevation, while the further 
view of the main entrance given in Fig. 26 indicates 
in more detail the handsome proportions adopted by 
Sir Aston Webb, who was responsible for the design 
and execution of the buildings. The extent of these 
buildings and the accommodation provided will be 
seen from the four plans given in Figs. 27 and 28, on 
Plate XXXIX., and Figs. 29 and 30, on Plate XL., 
included in this issue. From these plans it will be 
seen that the Science Museum galleries adjoin the 
College buildings, and direct access is given on the 
ground floor at the west end, and also on the first floor 
at the centre of the building, by means of a covered 
gallery. At the centre of the building, and occupy- 
ing the first and second floors, immediately over the 
main entrance, is a Science Reference Library, 
which is available for the public, to whom tickets 
of admission are issued, as well as for the College 
students. The main building is divided into two 
sections by the main entrance. hall and staircase, 
the whole of the eastern portion being devoted to 
the Chemistry Department, and the western to the 
Department of Physics. In each section, as will be 
described later in more detail, a full provision of 
main and research laboratories, lecture theatres, 
staff-rooms, and stores, &c., is made for the two 





departments, whilst the administrative offices of 
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the Imperial College are situated on the ground 
floor, at the eastern end of the buildings. The 
heating and ventilating of the buildings is carried 
out by means of two sets of plant situated in the 
basement at the extremity of each wing, whilst 
the lighting is provided from the electric supply 
company’s mains. 


Tue DEPARTMENT OF CHEMISTRY. 


As previously mentioned, this department occu- 
pies the eastern portion of the buildings, and in 
respect to the laboratories provided, it is claimed 
that the accommodation is not to be equalled in 
this country. A point that has been fully recog- 
nised with regard to the teaching of chemistry is 
that the student must have ample opportunity for 
practical laboratory work, and before dealing with 
the work carried out in this department it will be 
in place to give some account of the laboratories. 

‘he main laboratory, which is chiefly intended 
for the use of first-year students, is situated in the 
basement, and, extending to the full height of the 
ground floor, is exceptionally lofty. This room, 
which measures 95 ft. by 75 ft., provides accom- 
modation for about 150 students at a series of 
work-benches, and from the general view given in 
Fig. 31, page 253, a very good idea of its propor- 
tions may be obtained. As will be seen from the 
basement plan, Fig. 27, a series of balance-rooms 
are ranged on two sides, whilst separate rooms are 
also provided for special experiments and for the 
use of sulphuretted hydrogen. In Fig. 32, page 253, 
is given a view in the chemical lecture theatre, 
which also has accommodation for about 150 
students, and which, together with the laboratory 
already referred to, forms one section of the 
department. 

he second division of the department is devoted 
to physical chemistry, for which separate labora- 
tory and lecture-room accommodation is provided. 
The former comprises three rooms in the base- 
ment, as shown in Fig. 27, whilst the latter is 
on the ground-floor, and has seats for about 
fifty students. A third section deals with organic 
chemistry, and also has separate accommodation. 
The laboratories are on the first floor, as shown 
in the plan,- Fig. 29, immediately above the 
elementary laboratory. The main laboratory, as 
will be seen, is about half the size of the one 
below, the remaining space being divided up into 
balance-rooms, dark-rooms, and special labora- 
tories for combustion experiments and for the 
private use of the demonstrators. On the same 
floor, and near to the laboratories, is a small lec- 
ture-room for the use of this section. The final 
section of this department is devoted to advanced 
analytical work, for which purpose a commodious 
laboratory is provided on the second floor. This 
room, as will be seen from the plan, Fig. 30, 
extends practically the whole length of the main 
wing of the building, and some idea of the accom- 
modation given will be gathered from the general 
view given in Fig. 33, annexed. Various kinds 
of special apparatus for advanced work are provided, 
included in which may be mentioned a liquid-air 
plant having a capacity of 1 litre per hour. 

In addition to the laboratories already men- 
tioned there are several others specially equipped 
for different classes of research work, and also those 
for the private use of the professors and demon- 
strators. On the ground floor there is a special 
library of chemical works for the use of the students, 
whilst a convenient work-room is also provided for 
them on the first floor, As will be seen from the 
plans, there is also ample provision of stores for 
apparatus and reagents, &c. 

The work of the whole department is directed 
by the professor, Sir Edward Thorpe, who also 
lectures on general principles, and supervises all 
experimental work. Sir Edward Thorpe will retire 
in September, 1912, an! Professor H. Brereton 
Baker, M.A., D.Sc., F.R.S., Lee’s Reader in 
Chemistry in the University of Oxford, will succeed 
him. There are also three assistant professors 
and several demonstrators, who assist generally in 
the work of instruction under the direction of the 
professor. During the earlier part of the course the 
student carries out ee Ree merges of a simple nature, 
having for their chief object his training in the 
accurate observation and recording of the results 
obtained. Later he proceeds to qualitative and 
quantitative analyses of a practical nature, both of 
organic and inorganic materials, and on reaching a 
certain degree of proficiency he is encouraged to 
attempt work of an original nature. 





In order to keep the student in touch with 
modern progress in chemical science occasional 
lectures are given, dealing with recent discoveries 
and matters of current interest. It is also worthy 
of notice that considerable attention has been given 
to the subject of photography, in connection with 
which special lectures are delivered. 

Advanced courses of lectures are arranged on 
special branches of chemical technology, compris- 
ing: The Chemistry of Gases and Combustion 
(including Gas Analysis) ; the Technology of Fuel ; 
the Design and Erection of Chemical Plant and 
Carbonisation ; provision is also made for instruc- 
tion in laboratory and drawing-office work in 
connection with these courses. 

The Department of Chemical Technology is 
under the direction of Professor William A. Bone, 
D.Sc., Ph.D., F.R.S., late Professor of Fuel and 
Refractory Materials in the University of Leeds, 
while Dr. M. G. Christie, manager of the British 
Otto-Hilgenstock Coke-Oven Company, Limited, 
has been appointed an Associated Professor of 
Chemical Technology in the Imperial College. 

It is contemplated greatly to extend the branches 
of chemical technology detailed above, and to 


ee 


tion of the Analytical Chemistry Investigation Com- 
mittee of the Society of Public Analysts. 

Engineers will be interested to note that one 
research had a distinct bearing upon the ‘ white 
metals,” since the quantitative estimation of the 
components of these materials is of great practical 
importance. Consequently, a comparative study 
of the methods of estimating tin and antimony 
was undertaken, the results being communicated 
to the Society of Public Analysts.* Messrs, 
Cahen and Little have also recently examined the 
processes for separating lead and bismuth. Other 
analytical researches at present in progress concern 
the estimation of antimony and its organic com- 
pounds, and the volumetric estimation of manganese 
in ferro-manganese. 

An examination of the various methods of esti- 
mating nitrates by reduction to ammonia has been 
completed. Dr. Morgan and Mr. Taylor Cook 
devised an apparatus in which many operations 
— distillation could be conveniently carried 
out. 

Organic Colouring Matters.—Dr. Morgan and 
Miss Micklethwait have pursued their researches in 





this subject, and have discovered a new class of 


Fic. 33. ADVANCED CHEMISTRY LABORATORY. 


transfer this section of the deparimcnt of chemistry 
to a specially-designed and equipped building to be 
erected in Prince Consort-road, to which further 
reference will be made later. 

In the laboratory the students all work sepa- 
rately, and all the usual reagents, &c., are pro- 
vided by the College; in the case of more advanced 
work, however, requiring special substances not 
usually employed, the student has to provide 
for himself the materials required, though this 
regulation is waived in certain cases where the 
work is of an important nature. Reference has 
already been made to the insistence on a knowledge 
of a foreign language by students before entering 
the College, and it is further expected that all 
students should be able to readily read both French 
and German works of reference before they reach 
the end of their third year. A point to which 
reference may be made is that all students in this 
department are instructed in mechanical drawing 
to scale, this being the result of a suggestion made 
by Sir W. H. Tilden, the previous professor of the 
department. 

ResEaRCcH Work. 


We may classify the work of a technological 
character, which has been recently accomplished 
in the chemistry department, under three distinct 
headings :—{a) Analytical research. (b) The study 
of — colouring matters. (c) The investiga- 
tion of chemical products likely to be of thera- 
peutic interest, and it will be of interest to give 
some account of the progress made in these various 
directions. 

Analytical Research.—Several of the problems 
under this heading have been taken up at the sugges- 


substances cap ble of yieiJing an interesting sesics 
of diazo-colouring matters. The results were com- 
municated to the Society of Dyers and Colourists 
in 1909, whilst a further extension of the work 
was described at the Congress of Applied Chemistry 
in the same year. These investigators have also 
continued their researches on colouring matters 
derived from coal-tar produ<ts with satisfactory 
results. Mr. Dreaper, the well-known expert in 
colloids and artificial silk, has now joined Dr. 
Morgan in the prosecution of this work. The pro- 
duction of raw materials employed in the preparation 
of colouring matters has also been investigated in 
conjunction with a firm of manufacturers. In 1908, 
Dr. Morgan described to the Society of Chemical 
Industry the results of his works and laboratory 
experiments on the manufacture of sodium nitrite. 

Chemical Products of Therapeutic Interest.— 
These investigations were instituted on the sugges- 
tion of Dr. Lowell Drage in 1902, and have led to 
some interesting and important results. A con- 
venient medium for the treatment of tuberculosis 
was introduced by the agency of salts of cinnamic 
acid. So favourable were the results obtained for 
this drug that commercial preparations have been 
made and placed on the market. 

In 1909 the Congress of Applied Chemistry was 
held at the Imperial College, when a discussion on 
the estimation of arsenic in organic compounds took 
place, during which it appeared that there was no 
really satisfactory method in existence. The matter 
was most important and urgent, owing to the in- 
creased use in therapeutics of organic compounds 





* Cahen and Morgan, the Analyst, 1909. 
+ Analyst, 1909, 
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which contain arsenic, and the subject was taken 
up and solved in the advanced analytical labora- 
tory.* The substances analysed in this work were 
samples of the various organic arsenical drugs 
actually at the time on the market. Dr. 8S. H. A. 
Clowes, of the Gratwick Cancer Research Labora- 
tory, U.S.A., and a former student of the Royal 
College of Science, has carried the work further, 
in collaboration with these workers at the Imperial 
College, and he is investigating the effect of the 
compounds on the cancerous growths in mice. It 
is noticeable that British manufacturing chemists 
have consulted the workers in the chemical labora- 
tories concerning the manufacture of various thera- 
peutic agents which had previously been the mono- 
poly of foreign chemical firms. 


CuEMIcaL TECHNOLOGY. 


The undoubted lead attained in certain branches 
of chemical industry both by Germany and America 
is practically universally admitted to be due to the 
more general application of scientific control in 
their works, and, in face of international competi- 
tion, has led manufacturers in this country to 
realise the importance of obtaining highly-trained 
chemists to assist in the organisation of their 
processes. 

In order to meet the increased demand for such 

men, the governing body of the Imperial College 
have under consideration a comprehensive scheme 
which embraces the training of both the organising 
staff and the higher grade of employee required in 
the chemical and allied industries. The scheme, 
which was drawn up by a special sub-committee of 
fully competent advisers, is based on the complete 
scientific organisation of the factory, which prin- 
ciple applies even where neither the size of the 
factory nor the complexity of the processes call for 
a numerous scientific staff. From the general out- 
line of the proposed scheme, which is given below, 
it will be seen that it is proposed to divide the 
training into six branches, corresponding to the 
various duties to be performed in the different 
departments of a completely organised factory, 
each branch following the same general training, 
but each having a special course of instruction 
added to suit the individual requirements. The 
training given is designed to prepare students not 
only for purely chemical work but also for positions 
in manufactories producing paper, sugar, starch, 
glass, coke, gas or oil, &c., where chemical pro- 
cesses are involved ; and although the courses are, 
toa certain extent, specialised, it is to be clearly 
understood that the work of the department is 
intended to be preparatory only. No attempt will 
be made to teach the actual practice in various 
industries, which practical knowledge can only be 
acquired in the factory itself, though the principles 
involved will be, to a certain extent, illustrated 
from practical examples. 
_ Although a certain proportion of the instruction 
in this department would be given in the existing 
buildings, it will be necessary to provide certain 
new laboratories, which it is estimated will involve 
an expenditure of some 30,0001. The = 
buildings, which will be erected on the site shown 
on the key plan (see Fig. 1, page 685 of our last 
volume), in Prince Consort-road, will ultimately 
comprise the following departments:—Fuel and 
heat laboratories ; chemical process work and factory 
apparatus; chemical plant eden handicraft work- 
shops; statistics and economics, and library ; and it 
is suggested that eventually each of the five sections 
would be under the charge of its own professor. 
The whole department would be controlled by the 
director of chemical technology, who would take 
charge of one section ; for the remaining four sec- 
tions it is proposed to appoint practical men of 
eminence in their particular branches of work who 
would give a portion of their time only. The 
following is a general survey of the proposed courses 
adapted to the several branches :— 

1. Direction and Organisation.—The duties of 
this class would be the general organisation and 
control of the whole business. The training given 
will be in practical mathematics, chemistry, physics, 
mechanics, and drawing ; also the use of tools and 
technological chemistry. Special training will be 
hecessary in factory economics, organisation, and 
the use of statistics. 

2. Construetion and Design.—This class would be 
concerned with the design and erection of plant in 
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the factory, and would co-operate with the Research 
Department in designing apparatus for new pro- 
cesses. Their training will be as Class 1, supple- 
mented by special instruction in machine design 
and the design and construction of chemical 
apparatus. 

ms Process Control.—These men would control 
the process foremen and workmen ; organise the 

rocess worl*and control its efficiency. They will 
ollow the general training, and will have special 
instruction in large-scale process methods and 
apparatus, factory economics and statistics, and the 
organisation of work. 

4. Heat and Power Production.—These men will 
control the use of fuel in the factory, in furnaces, 
and gas-producers. They will advise on questions 
of the application of fuel in connection with new 
processes. In addition to the general course, they 
will have special training in connection with fuels, 
solid, liquid, and gaseous ; construction and work- 
ing of gas-producers ; construction of heating ovens 
and furnaces; calorimetry, pyrometry, and gas 
analysis ; statistics and organisation. 

5. Analysis and Testing.—These men will be 
responsible for the analysis and testing of raw 
materials and products. They will also be respon- 
sible for the standardisation of apparatus used in 
tests. They will receive the same general training 
as the other classes. Their special training will be 
in chemical analysis and physical measurements. 

6. Experimental and Research.—These men will in- 
vestigateany problems which mayariseinthe ordinary 
work of the factory. They will examine critically 
new processes which may be brought up, and search 
for improvements in existing processes. They will 
search for new products and processes, and gener- 
ally keep in touch with current scientific literature 
in certain specified directions. Their special train- 
ing will be, alternatively, (a) research in some 
special branch of organic chemistry ; (b) research 
in some special branch of general and physical 
chemistry ; (c) research in electro-chemistry and in 
electric-furnace work ; (d) research in the utilisa- 
tion of the by-products of some special industry ; 
(e) the design of apparatus to meet special process 
requirements. 
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THe preparation of the materials used in mould- 
ing has entailed the development of a now rather 
large group of machines. These include sand 
driers, grinders, mixers, and sieves ; pug mills for 
dealing with clay, loam mills for mixing plastic 
loam, grinders for coal, coke, and charcoal, with 
some auxiliary aids. In large foundries several 
machines are also combined in a system with 
conveyors. 

The soundness of a casting is very largely con- 
trolled by the characteristics of the material into 
which it is poured, a matter of equal importance 
with that of the selection of metal. Suitable metal 
can be spoiled in a mould improperly prepared. 
Sand preparations must obviously be refractory to 
resist the intense heat of the molten metal, and 
graded in regard to coarseness or fineness to suit 
the character of the castings poured into them. 
But the terms ‘‘ weak,” ‘‘strong,” ‘‘core,” *‘ green,” 
“dry,” applied to sand mixtures and loam, only 
denote broadly the radical differences in physical 
characteristics. In each one there are grades of 
finer or coarser, of stronger or weaker, and these 
are generally obtained by mixtures, since sands 
are employed far less in their natural condition as 
quartied than when mixed with others. If they 
could be employed generally in their natural con- 
dition, less machinery would be required. But 
the sand-mixers alone form a rather large group. 

Moulding-sands are thus a peculiar group of sub- 
stances, peculiar in that they differ almost in- 
finitely in their raw or natural characteristics, and 
they vary almost equally so when mixed in the 
foundry. In every country certain districts are 
famed for their raw sands, each possessing some 
well-marked characteristics, while comparatively 
few are suitable for use in their raw state. Most 
sands are either deficient in clay, or have it in 
excess. Many do not possess sufficient silica to 
render them refractory enough for casting into. 
There can scarcely be too much silica in a raw sand, 
but there is often too much clay. The latter is the 
bond which is necessary to render the silica in sand 


cohesive ; but an excess of it will cause scabbing 
and blow-holes unless the tendency is counteracted 
by very free venting, which, however, has its 
limitations. Some sands are self-venting for small, 
light moulds ; but these would not be ‘‘strong” 
enoug!i—i.e., sufficiently coherent—to retain their 
shape in large moulds and for heavy casts. Dried 
moulds, and loam moulds again, must possess 
more cohesion than those made in green sand, and 
for these very strong mixtures are necessary, re- 
quiring more clay, the close texture of which is 
counteracted by additions of a foreign material— 
horse manure—which becomes burnt out in the 
baking, leaving the mass so porous that venting 
with the wire is seldom necessary. The red sands 
of Belfast, Worcester, Snaith, and some other 
localities, are fine and open, so that they do not 
require venting for very light work ; but they must 
be intermixed with strong sands for heavy work, 
such as rock sands and dried loam and fireclay. 
Erith and Doncaster and Mansfield sands are useful 
for general purposes, with suitable admixtures for 
woh of varying character. In districts where 
the roads are metalled with silica the road-scrapings 
are used, mixed freely with all sands, weak or 
strong. 

With regard to the coherence or toughness of a 
sand or sand mixture the moulder has a rough, but 
reliable, test. He takes a handful and squeezes it 
tightly, then loosening his grip is able to estimate 
the capacity or otherwise of the sand to retain any 
shape imposed upon it. If it does not fracture and 
fall apart readily it is sufficiently coherent and 
tough to retain the shape of the pattern moulded 
in it. If it does not cohere, more bond—i.e., more 
clayey sand—must be incorporated. This aspect 
is sometimes tested by pushing test-bars of sand 
over the edge of a table, and noting the amount of 
overhang—which seldom exceeds 2 in.—at which 
they fracture ; but the squeezing method indicates 
all that a moulder wants to know. The porosity 
of a sand cannot be tested experimentally, nor is 
the attempt necessary. If a sand is suitably graded, 
and other ingredients properly selected, and all 
suitably mixed, the porosity will result in a degree 
corresponding therewith. After that the vent-wire 
must relied on to do the rest. A very great 
deal depends on the way in which the grinding, 
riddling, and mixing, are done, of which more 
anon. Here it is sufficient to consider how the 
aspects of coherence, porosity, and grade are 
obtained in sand mixtures having very diverse 
physical characteristics. 

The essentials from the chemical aspects are, as 
stated : the proportions of silica and clay, silica 
being the refractory material, and clay, alumina, 
loam, the bond by which the necessary coherence 
of the sand is controlled. In fact, silica has been 
aptly likened to the silicon in iron, since the function 
of each is that of a variable by which grading is 
done. In this way a sharp sand, consisting mostly 
of silica, can be rendered coherentand workable by 
amalgamation with a measured amount of a sand 
rich in clay—a fat sand. Neither alone would be 
suitable for a foundry mould, but by judiciously pro- 
portioned mixtures moulds of all required grades 
can be obtained. Clay is a hydrated silicate of 
alumina, containing 46.4 per cent. of silica, 39.7 
per cent. of alumina, and 13.9 per cent. of com- 
bined water, the last supplying the plastic property 
to the clay. The free silica is usually estimated 
distinct from that in the clay. The purer the clay 
the better, but it is usually contaminated with 
foreign alkaline matters, which are liable to flux, 
and so lessen the refractory power of the sand. 
The colour of sands, red or yellow, is due to oxide 
of iron, the presence of which also is objectionable. 
A good moulding sand should contain :— 

Per Cent. 


Total silica oa vo 75 to 85 
Alumina ... ‘ , tos 3 7» 0 
Lime, below... = -_ ‘a 2.0 
Alkalies, below... sg sas “ 0.5 
Iron oxide, below - si ” 6.5 

The total percentage of iron oxide, lime, and 


alkalies, or fluxing agencies, should not exceed 
from 5 to 7 per cent. 

But the degree of fineness of a sand is more 
important than even considerable variations in its 
chemical analysis. Much that has been written in 
relation to the latter bears out this fact. No 
unanimity of opinion exists, or is possible on the 
subject. Professor Heinrich Reis, who has made 
an extensive study of the subject of moulding 





sands, has stated as one result of his researches 
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that ‘‘ chemical analysis gives little or no informa- 
tion regarding the bonding power, texture, permea- 
bility, or use of the sand, the only case in which it 
is of value being in the selection of a highly siliceous 
sand for certain work, such as steel casting ;” also 
that brass sands do not show any chemical composi- 
tion which distinguishes them from sands to be 
used for iron castings. Hesays that ‘‘ the physical 
tests are far more important.” 

Hence the size of the grains of sand is of more 
importance than analysis. Size corresponds with 
‘*grade.” It may be accepted that a sand should 
be used as coarse as is consistent with a fine skin 
on the surface of the casting. The fine class of 
castings naturally require fine sands for good 
appearance ; but coarse sands should leave larger 
interspaces, and should therefore possess more 
porosity, and these, therefore, are better from the 
aspect of free venting ; but, on the other hand, the 
coarseness of a sand may be masked by the presence 
of finer sand grains, and by that of clayey mate- 
rial, and by agglomeration in lumps, so that the 
composition of sands is that of several variables. 
The object of mechanical treatment is to avoid 
undesirable results ; and there can be no question 
that the mechanical analysis which deals with the 
size of grains and their cohesiveness is more reliable 
than chemical analysis, which takes no account of 
these. The microscope is a valuable aid, but the 
sieve is the best grader. Five sieves are used in a 
series of 20, 40, 60, 80, and 100 mesh. 

Uniformity in size of grain is very desirable. 
Whether grains are coarse or fine, they should be 
nearly uniform. Fine grains intermixed with coarse 
will choke the porosity of the latter ; also the sepa- 
ration of the grains, leaving air-spaces between, is 
important, as producing better venting than grains 
in close contact. Here the method of mechanical 
treatment selected, and its degree of thoroughness, 
greatly influences the character of the resulting 
product. But fine and coarse sands, either of 
which alone would be unsuitable for a given class of 
work, can be blended mechanically to give an 
average fineness, proportions of each being varied 
as required. The degree of fineness of any sand or 
sand mixture is determined by passing the mate- 
rial through sieves of different mesh. The per- 
centage which passes through each mesh is noted, 
the total added, and divided by the number of 
sieves of different mesh used. The product is the 
average passing through all the sieves. The proper 
— of sands is therefore an art to be acquired 
only by considerable experience. Not only do 
sands from different localities show broad varia- 
tions, but those from the same pits or pockets are 
not uniform when quarried at different times. 
Moreover, they are contaminated with hetero- 
geneous foreign matters, often with pebbles. And 
so it follows that grading and mixing is the only 
way by which the preparation of suitable qualities 
of sand for given purposes can be effected. In 
fact, it is not improbable that one of the develop- 
ments of the near future will be the supply of 
preparations of sands for various duties, instead of 
raw sands to be selected and mixed by the 
foundries. This would be a kind of standardisation 
of sands in which chemical analysis and grading by 
mesh would be combined. 

Before illustrating the machines used in the 
preparation of moulding materials it may be well 
tw give a brief account of the character of the 
various mixtures used in moulding, the appearances 
and properties of which are extremely diverse. The 
terms by which different sand mixtures are denoted 
in the foundry require some explanation, since they 
have no obvious relation to the chemical constitu- 
tion of sands, or of the sizes of the grains. The 
common designations are ‘‘green sands,” which 
are either ‘‘ weak” or ‘‘strong;” ‘‘dry sands,” 
‘* core sands,’’ also weaker or stronger ; and ‘‘ loam.” 
Or, again, green sands may be the “‘ facing” sand 
mixtures, or the *‘ floor sand,” also termed ‘‘ box 
filling,” ‘* black sand,” or * old sand,” terms that 
signify the sand forming the foundry floor; whieh 
has been used repeatedly, and from which most of 
its useful properties have been exhausted by heat. 
Before any of these can be used they must be con- 
solidated by moisture. Only one kind is employed 
in the state of powder or dust, and that is ‘‘ part- 
ing sand,” which simply separates the joints 
between moulds. 

The m-sand mixtures are by far the most 
generally employed for moulds. The metal is 
poured into these without any preliminary driving 
off of the moisture, by which the sand grains are 





rendered coherent, unless, as is sometimes done in 
heavy moulds, the surface is smoothed with ‘‘ wet 
blacking” and ‘‘skin-dried.” All green-sand 
mixtures are ‘‘ weak” by comparison with dried 
sands and loam, but those used for large and heavy 
moulds, which are subject to prolonged heat and 
great pressure, are very much stronger than those 
for light castings. The moulds for rain-water 
pipes and thin plates would stand for one extreme, 
those for engine-beds, machine-framings, or anvil- 
blocks, for the other. . For the first a natural free 
or open sand may be used, a sand sometimes which 
is self-venting ; but for the latter the sand com- 
monly requires to be prepared from various raw 
ingredients to get the required amount of clay to 
bond it, along with a large admixture of coal-dust 
to prevent, by the formation of gas, the burning of 
the casting by fusion of the sand, and to render it 
more porous, consequent on the burning out of the 
coal-dust. Except in the most open sands and 
the lightest moulds, all these green-sand moulds 
must be vented with the wire, and the stronger and 
closer the sand, the more freely must the venting 
be done. In the same mould also the grades of 
sand mixtures and the amount of venting will often 
be varied with advantage in different localities, 
since the action of the heat is more prolonged on 
areas where the metal is in the greatest mass, and 
the longest in cooling. 

But mixtures consisting wholly of new sand are 
not used except for very small moulds. Instead, a 
layer of new sand is rammed next the pattern, or 
more often a layer of new, mixed with a proportion 
of old or floor sand, and the remainder of the space 
in the boxes is then filled with old sand taken from 
the floor. This is the distinction between the 
‘* facing sand,” which seldom exceeds 1} in. to 
24 in. in thickness, and the ‘‘ box filling,” which 
occupies the remainder of the space. Hence by 
far the larger quantity of sand used in iron foun- 
dries is the old sand or floor sand. To render it 
suitable for service for the time being, it is simply 
moistened with water and turned over a few times 
with the shovel or in a mixer. New sand mixtures 
have, as a matter of economy, some of this old 
sand included, often as much as one half, which 
then goes through the processes of mixing and sift- 
ing along with the rest. But in some kinds of 
work the facing sand is better if wholly composed 
of new sand. 

From the old sand the coal dust has been 
oxidised, and fresh coal has to be added before it is 
used to mix with new sand for facings. Professor 
Reis, making chemical and mechanical tests of the 
sands next the casting—the burnt or old sand—has 
shown that it undergoes two changes. One is due 
to dehydration of the clay particles, the water 
having been driven off, resulting in the destruction 
of their plastic qualities. The other is the agglo- 
meration of the particles by fusion, rendering the 
sand coarser. his exactly bears out what the 
moulder knows—that burnt sand is only suitable 
for partings, and that when used again in facing 
sands new sands must be added to impart ‘‘ bond,” 
and both be thoroughly amalgamated and tem- 
pered. Buteven then the surface sand scraped off 
in the fettling-shop is not used again, except for 
partings. 

The terms ‘‘ facing sands” and ‘‘ facings” signify 
two distinct preparations. Facing sands are the 
mixtures which lie to the thickness of from 14 in. 
to 24 in. next the pattern, the object of which is 
to prevent the fusion of the sand by the heat of the 
metal, with resulting sand-burning of the casting, 
and which further renders the sand porous by the 
gasification of the coal-dust which forms an essen- 
tial ingredient and a large proportion of all facing 
sands. The proportion of coal to sand may range 
from 1 ind to 1 in 20 parts of sand. The larger 
and heavier the casting, and therefore the more 
prolonged the intensity of the heat, the larger must 
the proportion of coal-dust be, and the thicker the 
layer of facing against the casting. As the efficiency 
of a facing depends on the generation of gas, the 
ordinary gas coals are best, and not anthracite nor 
coke, though these are occasionally used. Wood 
charcoal may be employed, but it is not nearly so 
good as cual. The coal must be ground finely, 
separately, and then intermixed with the sand and 
sitted. 

A ‘* facing ” is a thin layer of refractory material 
or mixture applied to the face of the mould, to 
which it forms a covering of inappreciable thick- 
ness. Its function is to prevent sand-burning, so 
permitting the casting to ‘‘ peel” with a smooth 





skin instead of showing a rough, coarse replica of 
the surface of the sand grain in the mould. The 
facing fills over the surface of the sand, and is un- 
affected by the contact of the metal. This fact is 
best seen in a loam or dry-sand mould faced with 
wet blacking, in which the marks of the brush with 
which the blacking is applied show on the surface 
of the casting. 

There are two kinds of ‘‘ facings,” the dry and 
the wet, the first being dusted on the face of the 
mould in the form of fine powder from a muslin bag; 
the second is applied with a camel-hair brush. For 
— facings ground wood-charcoal was formerly 
argely used, but for many years its place has been 
taken with plumbago or graphite, which, when 
dusted on the face of a mould and sleeked with a 
trowel or other tool, imparts a beautifully glossy 
surface, and leaves a good, smooth skin on the 
casting. The plumbago is supplied in barrels, 
ready ground. In its purified state it is practi- 
cally pure carbon, but it is not so in its natural con- 
dition, and adulterants are also used, as anthracite 
and coke. Other substances used dry are lycopo- 
dium, and pease-meal flour for brass. Wet facings 
are ge ye of charcoal or plumbago, and some- 
times other materials, mixed with water, beer, or 
molasses- water, and applied with a soft brush 
to the surface of moulds, and afterwards dried. 
These are sometimes used on heavy green-sand 
moulds, with the object of imparting a mere surface 
hardness, with skin-drying. But their proper 
sphere is on dry-sand moulds, dried cores, and loam 
moulds, for which dry facings are never employed, 
as they would not adhere properly. 

Parting-sand hardly comes under either of the 
heads just noticed. Strictly it is a facing, being a 
thin layer interposed between other sands to pre- 
vent them from sticking, otherwise the moulder 
would not be able to part the joints cleanly. It is 
perfectly dry, and that is the only condition neces- 
sary. Hence ordinary red sands are dried and used, 
or the burnt sand scraped from the surfaces of 
castings in the fettling-shop, or red-brick dust. 
The layer strewn on the mould-joints is not of 
sensible thickness. It is dusted over, and a portion 
adheres to each joint-face, and each parts from the 
other. 

Dry sand isa strong sand, tempered and ramrr<d 
like green, but dried or baked throughout after- 
wards. It is of similar composition to the core 
sands; but the latter are varied more widely in 
their composition to suit the lighter and heavier 
classes of cores. The core sands also differ from 
the dry sands in being mixed with cementing 
materials, as clay-water, pease-meal, and other 
agents, many of which are now artificially-prepared 
mixtures. All the dry and the core sands contain 
more clay than any of the green sands do, and 
they have in addition considerable but variable pro- 
portions of horse-manure, which, on drying, render 
the sand in some degree self-venting. Not wholly 
so, except in small, thin masses. But no dry-sand 
mould or core requires so much venting with the 
wire as a corresponding mass in green sand would 
need. Core sands cover all the range from ordi- 
nary strong green-sand mixtures to the strongest 
sands, in which loam bears a large proportion. 
The grade depends on the character of the cast- 
ing. The sand must be open, both for good and 
rapid venting, and to permit the cores to yield to 
shrinkage. In large heavy castings the cores 
must still be open, but harder and stronger to resist 
the prolonged heat and pressure. The ‘strong 
element in such cores is for convenience provided 
by the economical employment of old loam, and 
the horse-manure. This is broken up and crushed 
in a roller-mill, and intermingled to form a very 
strong core sand, suitable for the heaviest work. 
It is tempered just sufficiently to make it workable 
under the rammer, but excess of moisture hampers 
both its working and subsequent drying. The last 
must be very thorough, or the cores will blow. 

Loam, which is a strong sand mixed with water, 
is applied in a plastic state upon a suitable skeleton 
of bricks or iron. It only differs in its composi- 
tion from the dry sands in having a larger pro- 
portion of clayey sand and horse-manure, and 10 
coal-dust. It is mostly self-venting when dried, 
the wire only being in thick sections. 

In all these sand mixtures, prepared in many 

es, two things stand out as paramount, the 
essential infusibility of the materials, and the bond 
of union, since the venting can be assisted by 
artificial means. Chemical analysis is helpful im 
the selection and judicious intermingling of sands. 
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But their mechanical preparation, which is of greater 
importance, lies in the hands of the foundryman. 
He, if a man of experience, knows how much coal- 
dust to add, how much of old sand he may mix 
with new, and what kinds of sand mixtures to 
adopt for different classes of castings. Further, 
he knows how absolutely essential is suitable 
mechanical treatment. Formerly most of this 
was done by hand. The coarser parts of the 
raw sand, the lumps, were crushed with a punner 
or flat rammer, and the final sifting done in 
hand -sieves. Sands, coal-dust, manure, were 
intermixed with the shovel and moistened with 
buckets of water, and then sieved in over 
the patterns. That is the practice still in most 
small foundries. But machines do the same kinds 
of work much more rapidly, often more thoroughly. 
The skill, experience, and knowledge of the 
moulder must, as of old, and ever, control the work 
of the machines, and the handling, the ean 
of the sand so treated is still his responsibility. It 
(oes not lie within the scope of these articles to 
give selections of sand mixtures for different work. 
Moreover, they vary with the products of different 
quarries in different districts. Each foundry fore- 
man has to make up suitable mixtures from the 





























| materials at his disposal in the locality, so that these 


vary in London, the Midlands, the West, and the 
North of England. 





TUBE AND ANGLE-IRON BENDING- 
MACHINE. 

Wr illustrate above a machine for a tubes, 
which has been designed and constructed by Mr. 
Charles Taylor, Bartholomew-street, Birmingham. It 
has been made specially strong so as to bend angle- 
iron 24 in. by 24 in. by fin. and tubes up to 3in. out- 
side diameter to circles from 30 in. to 48 in. in dia- 
meter. Figs. 1 and 2 show the machine in perspec- 
tive. Fig. 3 isa plan, Figs. 4 and 5 side elevations, 
Fig. 6 is a detail of the driving-worm, and Fig. 7 an 
enlarged section tae | the method of connecting 
the bending bracket to the body of the machine. 

The body consists of a semi-circular iron casting, well 
ribbed to withstand the strains to which it is subjected. 
The bending bracket is secured to the body with two 
strong eye-bolts ing steel rollers which work round 
a steel path on the inside of the body, thus enabling the 
bracket to work easily and with as little friction as 
— a detail of the method being shown in Fig. 7. 

he er is obtained t ha large pair of cut bevel 
wheels, which actuate a iened-steel worm er 
in the cut teeth cut round the main body, the 


Fie. 2. 


power being transmitted through a four-lever pilot 
wheel, as shown in the illustrations. The formers are 
secured to the body 2 oy of hexagon screws, the 
spacing of which can varied so as to give a good 
range for the formers, and enable them to be readily 
changed in and out of position. Fig. 1 shows the 
machine prepared for bending tubing, while in Fig. 2 
it is shown ready to work on angle-iron. 





Tuer GEoLoGIsts’ ASSOCIATION.—This association has 
arranged for an excursion to the Kast Coast of Scotland, 
to take place from September 12 to 19. Full data can be 
obtained from Mr. Alfred C. Young, F.C.8., secretary, 
17, Vicar’s Hill, Lewisham, S.E. 





Tue InstiruTIOoN OF MiIntne EncingEers.—The twenty- 
third annual general meeting of the Institution of Mining 
Engineers will be held at Birmingham on Wednesday, 
September 11, 1912, at 10.30 a.m., in the Leoture Theatre 
of the University of Birmingham, Edmund-street, Bir- 
mingham, when the following papers will be read, or 
taken as read :—(1) *‘ Recent islation in Relation to 
Land and Mines,” by Mr. Alexander Smith, M. Inst. C. E. 
@) ** An Account of a Series of Explosions in the Bellevue 

ine, Alberta, Canada,” by Mr. John T. Stirling, Chief 
Inspector of Mines, Alberta, and Mr. John Cadman, 
D. go. The following papers, which have already appeared 
in the Transactions, will be open for discussion :—(a “te 
leave Shaft-Pillars?” by Messrs. W. H. and B. H. 
Pickering, vol. xliii., page 428. (b) “‘Safety Devices in 
Connection with Electrical Machinery and Appliances 
for Coal-Mines,” by Messrs. David Bowen and W. E. 
French, vol. xliii., 459. (c) ‘* A Rope-Driven Coal- 
Cutter,” by Mr. Wilfrid L. Spence, vol. xliii., 516. 
Excursions have been arrai to the Mining Depart- 
ment of the Birmingham University, Bournbrook ; the 
Earl of Dudley’s Round Oak Iron and Steel Works and 
Baggeridge Colliery ; the Cocoa and Chocolate Works of 
Messrs. Cadbury Brothers, Limited, and to other places 
of interest. 





Tue Copper Market.—In their report dated the 16th 
inst., Messrs. James Lewis and Son state that Standard 
copper advanced from 78, for cash on the 1st inst. to 
781. 10s. on the 6th, but declined to 77/. for both cash and 
three months prompt on the 9th, the American statistics 
received that day being considered unfavourable in view 
of the increase of 6628 tons shown in the production for 
the month of July, the increase in the stocks being 2655 
tons. Values unexpectedly recovered on the 12th to 
781. 10s. for cash and three months, advancing further to 
79. on the 13th and 14th, 79/. 2s. 6d. being paid for 
September dates. A temporary fall to 78/. on the 15th 
was caused by the news of an increase of 2000 tons in the 
stocks at Havre and Swansea, but the market 
firmer at 78l. 11s. 3d. cash and 78/. 10s. three months. 
Sales for the fortnight amounted to about 24,000 tons. 
‘The demand for refined copper had not been at all active, 
but American electrolytic was held by the ehief refiners 
for 17? cents per lb.—which was above the parity at which 
it had been obtainable from second hands and from the 
stocks held in Liverpool—as they were well sold for 
delivery over the next two or three months. Messrs. 
Lewis’ statistics showed an increase in the imports into 
Europe from the United States of 26,308 tons, but a de- 
crease from other countries of 10,266 tons, imports into 
the United States having increased 17,300 tons. The con- 
sumption of Europe was 26,610 tons larger; but the 
— from Europe had fallen off 9428 tons, of which 

were due to reduced exports to the United States. 
American consumption increased 31,809 tons and 
American exports tons. 
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THE WAR OFFICE AEROPLANE 
COMPETITION. 
Ow1nG to the unfortunate state of the weather 
very little progress has been made during the past few 
days in the War Office Aeroplane Competition now 


TABLE OF RESULTS OF TRIALS OF MILITARY AEROPLANES. 


| | 
H.P. | Weight. 
| 


| Tank 
} | Capa- 
| City. 


NAME OF MACHINE. Motor. 


| Official Number. 


| PRTROL. 


being conducted on Salisbury Plain. There is little 
therefore to add to the information given in our 
account of the trials last week, but certain further 
figures have in the meantime become available, and 
we therefore give in the accompanying table the 
results to date. The official weights for some of 
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Distance Taken to 


the machines are now given for the first time. 
Hitherto, the weights given have been those supplied 
ty makers, based on estimates and calculations 
he official weights include petrol and oil for 4) 
hours, and two men, with Palast, bringing their 
weight up to 350 lb. 
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THE EXPORT BUSINESS OF THE GERMAN | 
STEEL UNION, &c. 


In all branches of German industries attention is | 
being paid, on an increasing scale, to the export | 
business. This is the case with the German Steel 
Union, the new Union agreement which came into 
force on July 1 containing special clauses in this 
connection. Senssube arrangements have been arrived 
at for works which, on account of their geogra- 
phical position, are particularly well suited for this 
trade. This arrangement has been applied to the 
Deutscher Kaiser Works, the Gutehoffnungshiitte, the 
Rhenish Steel Works, and the Fried. Krupp Com- 
pany, with which special f.o.b. agreements have been 
made. According to this arrangement the largest 
possible number of export orders, and not less than 
the theoretical share of the exports of half-finished 
goods and structural sections must be placed with these 
works, for water transport via their own harbours. 
For these shipments the respective works will act as 
forwarding agents for transport from the works to 
the ship as far as f.o.b, ocean vessel at Rotterdam, 
Amsterdam, Antwerp, Ghent, and Terneuzen for half- 
finished goods, railway material, and rolled. shapes at 
special rates of shipments, of not less than 50 tons for 
an ocean-going vessel. For goods sent by rail the 
Steel Union undertakes the transport f.o.r. from the 
works’ railway station. The Rhenish Steel Works are 
not bound to take over more than their theoretical 
allotment in each of the three groups of goods, for 
water transport at the fixed rates. The works cover 
the insurance on transport for their own account. Lots 
of from 10 to 50 tons, which the works may send by 
water or rail, will also be despatched at rates fixed in 
the agreement. Lots of not less than 10 tons, which, 
at the instance of the Steel Union, are sent by rail, 
will be taken over by the Steel Union at the respec- 
tive works station. 

As regards other special agreements, it may be 
mentioned that the Phénix Company, with respect to 
its wire works at Hamm, has secured the right to buy 
up to 30,000 tons of half-finished goods, principally 
130-mm. bars, from the Steel Union. The base price 
at Hamm is not to exceed the base price granted 
to half-a-dozen other wire works, subject to certain 
differences in freight. Should the Steel Union grant 
an export allowance, the Phiénix Works at Hamm are 
to be considered as standing alone. 

A number of separate arrangements have again been 
made between the Upper Silesian works and the Steel 
Union. These agreements refer on the one side to the 
Laurahiitte, and on the other to the four works of the 
Upper Silesian Railway Maverial Company, Fried- 
richshiitte, the Kattowitz Company, the Cem Silesian 
Iron Industry, Gleiwitz, and the Bismarckhiitte, the 
latter having again joined the Union. With regard to 
the freight allowance which is granted to the Silesian 
works, it is arranged that the eggregate freight allow- 
ance for the year shall be pooled and distributed accord- 
ing to the number of tons of Steel Union products 
delivered. As to the sale of railway material and 
rolled shapes, it is arranged that at the distribution of 
these among the Silesian works, the allotment figures 
of the works shall, in the first instance, be considered 





as the guiding feature. The distribution of structural 
msterial in lighter and heavier sections shall, as far 


as possible, be arranged in accordance with the wishes 
of the works. The entire production of the four works 
of rolled shapes must only be sold to the groups of 
Caro-Lindner and Gaszmann and Co. The prices at 
which these firms are again to sell these goods have to 
be regulated with the Steel Union. As far as Silesia and 
Posen sre concerned, 75 per cent. of the trade shall be 
offered to the above firms. Special agreements have 
also been made as to prices for sha for Silesia 
and Posen, and with regard to the United Kénigs 
and Laurahiitte there are additional agreements of a 
somewhat circumstantial nature. All this goes to 
show what an immense amount of labour a concern 
like the German Steel Union entails and with what 
thoroughness and circumspeciion it is conducted. 








PERSONAL.—Messrs. Lloyd Wise and Co. have removed 
from 46, Lincoln’s Inn Fields, to 10, New Court, Lincoln’s 
Inn, W.C.—Messrs. W. H. Willcox and Co. state that 
through expansion of their business they have found it 
a to acquire increased accommodation, and have 
taken a building adjoining their main warehouses, 32, 34, 
and 36, Southwark-street—viz, 38—-and are removing 
there on the 27th inst. Their registered offices will in 
future be at No. 38.—Messrs. E. G. Wrigley and Co., 
Limited, makers of gear-boxes, back axles, and motor 

ring, of Foundry-Lane Works, Soho, a 
ave opened a London office at 28, Victoria-street, West- 
minster, under the charge of Mr. W. T. Day. 


SixtH INTERNATIONAL ConGress ror TESTING Mars- 
RIALS. — The International Association for Testing 
Materials will hold its sixth con at New York on 
the days September 2to7. The President is Professor 
Henry M. Howe, of Columbia University, New York ; 
the Congress Secretary is Mr. H. F. J. Porter, of 
1, Madison-avenue, New York. The meetings will be 
held in the Engineering Societies’ Building, 29, West 
39th-street, New York, and that will be the general 
address for members, also for their letters, &c. The 
International Congress of Applied Chemistry is to meet 
at New York in the same week, but there will be actual 
overlapping only on September 6 and 7, because the 
chemists will first go to Washington, whilst the engineers 
will pay a visit to Washington at the end of their meet- 
ing. The President of the United States is the patron 
of both the congresses. The Testing Congress will 
be opened on the evening of Monday, September 2, 
when the American Society for Testing Materials 
will receive members, joined by the American Societies 
of Mechanical Engineers’ and of Electrical Engineers, 
and by the Institute of Mining Engineers. Sectional 
meetings will be held on Tuesday, September 3, to 
Saturday, September 7. Minor excursions will be made 
during that week, and special facilities will, e.g., be given 
to those anxious to study the construction of very high 
buildings. On Sunday the week’s excursion-train will 
start for Washington, Pittsburg, Buffalo, Niagara Falls, 
Lehigh Valley, and the Bethlehem Steel Company. Insti- 
tutions, coal-mines, and iron and steel works will be 
inspected, and the Bureau for Mining Explosives will 
give a demonstration at Pittsburg. Those who have time 
will proceed further west to the United States Steel 
Corporation Works at Gary, Illinois; the others will 
return to New York by September 14. The Congress 
membership fee is 1/. (5 dols.); the excursion-train fee 
for the week, 10/.; the minimum members’ yearly sub- 
scription is 8s. Mr.i E. Reitler, of Nordbahnstr. 50, 
Wien IL., Austria, is the permanent secretary-general of 
the Association. 





RADIAL TANK LOCOMOTIVES. 
To THE Eprror oF ENGINEERING. 


Str,—The article in last week’s issue on the Hebden 
Bridge accident will be welcomed as again directing 
attention to the tendency of the Board of Trade inspectors 
to have “‘official dislikes,” and hence to derive conclu- 
sions other than might be produced by a closer acquaint- 
ance with actual railway working. At the same time, the 
case for the 2-4-2 type of tank engine which the article 
puts forward cannot be considered as rigidly proved. It 
would a as though both the inspector and the 
writer of the article had been led astray by too much 
generalising. It is to the unsuitability of the 2-4-2 type 
that I propose to refer, and it is first necessary to dis- 
inter it from the various extraneous matters with which 
it has been confused. 

In the first place, the only railways at present building 
this ye the pean Fa and Yorkshire and the 
Great tern; and if the fact that it does 80 per cent. 
of the passenger work on the former is to be taken into 
account, equal weight should be given to the fact that 
after trial its construction has been abandoned on the 
North-Eastern since 1892, on the Great Central since 
1898, on the Great Western since 1903, and on the London 
and North-Western for ane rem while other leading 
“ee have never employed it. 

The article then refers to the return showing that 
accidents on the Lancashire and Yorkshire Railway have 
been equal in number with tank and tender engines, and 
argues that, in view of the relative work done, tender 
engines might be considered the more prone to disaster. 
This surely is valueless, since the type of tender engines 
concerned is not given. They may, for instance, have 
been 0-6-0 goods engines, which are used for passenger 
work by the Lancashire and Yorkshire and some other 
railway companies, though eminently unsuited for fast 
running on curves. Probably even the Board of Trade 
would not advocate the replacing of 2-4-2 tank by 0-6-0 
goods engines, albeit with tenders. Condemning tank 
engines as such is, indeed, erroneous generalisation, as it 
is possible to build a suitable tank engine or an unsuitable 
tender engine for fast passenger work. 

As regards radial axles, large numbers of the 2-4-0 
type of locomotive, with some form of radial axle, are to 
be found on most railways, in addition to the London 
and North-Western, but their case is not parallel. 
The wheel-base of one of the longest examples of the 
type, the Great Northern, is only 17 ft. 9in., while 
that of the Lancashire and Yorkshire tank engines 15 
about 40 per cent. greater, and that brings us to the class 
under notice. Po is 

It cannot be conceded that they appear on examination 
to be a desirable type. In the first place, the wheel-base 
is equally divided fiom either end, and it has been found, 
in the case of electric locomotives in America, that even 
on a straight track such a symmetrical arrangement 
caused such excessive ‘‘ nosing,” or forcing of the end 
wheels alternately against the rails from side to side, 
that remedial measures were necessary. This effect 
would be less extreme in a steam locomotive, since the 
weight location is less symmetrical; but there can be 
little doubt that a very much steadier engine is obtained 
by the replacement of one radial axle by a bogie, thus 
producing the 4-4-2 type now extensively used on high- 
class work. In addition to giving a desirable asymmetry, 
the bogie has other advantages over the radial axle-box. 

Consider the effect on each of a sudden want of 
alignment of the track occurring almost at right angles 
to the direction of motion, as may happen at points. 
With the radial box the transverse thrust produ 
comes at once on the control-spring. and is transmitted 
directly to the main frames, causing a partial rotation ot 
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engine about some point probably in the line of the 
nas pce axle, the trailing radial box giving in the 
opposite direction. The inertia to be overcome ina given 
time and consequent shock is very much greater than with 
a bogie. Here the want of alignment is felt first by 
the leading bogie-axle, and the effect is to rotate the 
bogie, not the whole engine, and also, if of the swing-link 
type now usual in the best practice, to cause it to move 


slight, and, if the deviation be but short, the engine as a 
whole will pursue an approximately steady course without 

ock. 
ooevaiiure of a radial axle to overcome the inertia of the 
engine in the required time must result either in derail- 
ment or in a broken control-spring, leading directly to 
the same disaster. The article in last week’s issue, in 
fact, supposes failure of this pom to have been the 
cause of the recent a2cident, and appears to give its case 
away very thoroughly by explaining in accurate detail 
what must happen in that event. The next sentence is, 
however, at fault in a that such a failure might 
easily find a parallel in the failure of an essential part in 
a bogie engine, since, in the construction of the ordinar 
bogie, there is no parallel essential part known to fail, 
a mishap to which must inevitably produce disaster. 

These points are confirmed by practice. The radial axle, 
as we know it, is but little used out of England, where 
our excellent track construction renders it possible, and, 
undoubtedly, as with all railway working in this country, 
generally safe. In America, where they have a wider 
experience of bad tracks, if es are not employed the 
two-wheeled Bissell truck is used, which is practically half 
a fixed pivot bogie, the bearings being carried in an A- 
frame pivoted some distance behind the axle. This truck 
is coming into increasing use in this country for both tank 
and tender engines. For a locomotive to run either end 
first in fast work it would therefore appear that far prefer- 
able to the 2-4-2 is an engine with a leading ie and 
radial axle or, preferably, Bissell truck at the rear; the only 
compensating disadvantage being the slight additional 
expense, itself probably partly repaid in the lessened 
"repairs attendant on smoother running. This also would 
seem to be the conclusion reached by those of our rail- 
ways nearer the front in locomotive development. 

Yours faithfully, 
August 20, 1912. L. A. F. 





FUEL FOR DIESEL ENGINES. 
To THE Eprtor oF ENGINEERING. 

Sir,—My object in writing what follows is not to deal 
with the Diesel engine from the point of view of an engi- 
neer or chemist, but to deal with it from the point of 
view of showing the extent to which the question of the fuel 
necessary to its use—namely, oil—bears upon the develop- 
ment and utilisation of the engine and its commercial 
success, particularly for the propulsion vf ocean-going 
vessels. 

When some four years ago, in consequence of my asso- 
ciation with the oil suppliers of the world, I to 
study the question of the adoption of the Diesel engine 
for marine purposes, and came into close contact with 
this enterprise, I found that while engineers were much 
taken up with the engine itself, little, if any, attention 
was given to the nature and extent of the supply of the 
fuel with which it was to be driven. It seemed to be 
taken for granted that fuel of the particular quality 
they required must be available in unlimited quantity 
atasuitable price, no matter what might be the expan- 
sion in the use of the engine. The fact also seemed 
to be ignored, that if the fuel required for its use was not 
commercially available, then the Diesel engine might be 
a clever invention, but it could be nothing else. ardly 
an engineer seemed to know exactly what petroleum 
oil was, or was capable of giving any accurate descrip- 
tion of it. Therefore I impressed upon every engineer 
I met that the first thing to do was to study the question 
of the fuel commercially available, and the engine itself 
from the point of view of making it capable of consuming 
the cheapest fuel available, and I am glad to say that 
recently much study has been given to this question, par- 
ticularly by engineers on the Continent. 

The solution of the fuel problem in the case of coal is 
& very much simpler matter. The results obtained may 
be more or less good or bad, depending on the quality of 
the coal used, but in no case is it altogether impossible 
to use any of the various qualities available. But if it 
could be supposed that in the case of coal 60 per cent. of 
the supply available were unusable on account of its being 
impossible to invent a furnace that would consume it, one 
would have an idea of the relation existing, until recently, 
between the Diesel engine for marine purposes and the 
available oil-fuel supply. 

he vast quantity of oil which is at present being used 
as a substitute for coal for steam-raising pur: is the 
oil upon which the Diesel engine must re y if it is to be 
developed to any extensive use. This oil, in competition 
with coal for steam-raising pu seeing that the 
equivalent values are only about 14 of coal to 1 of oii, 
has, generally speaking, a comparatively small value, and 
it is this cupply which must be made available to the 
engine, if oil for the Diesel engine is to be obtained at a 
price at which it can be used with advantage. 
etroleum crude oils vary greatly both in specific gravity 
4nd viscosity, as well as in chemical composition, so that 
when they are broken up into fractions by the of 
distillation, these fractions, and also the residue which is 
left in the still, vary considerably in character, as well as 
im percentage of the crude oil treated. 
Generally speaking, it may be stated that the bulk of the 


crude oils are split up into the following fractions— 
namely :— 


transversely. The side control of a bogie is usually very | 360 d 


perature of about 150 deg. Cent. These may be described 
as “* ne.” 

2. Fractions passing over from the still between the 
temperatures of about 150 deg. Cent. and about 300 deg. 
Cent. These are classed as “Jamp oils.” 

The balance remaining may be called ‘‘ residue.” 

In a limited number of cases the fractions passing over 
from the still, from about 300 deg. Cent. up to about 
eg. Cent., are removed. They are generally called 
“solar” or “‘gas oil,” as they are largely used in the 
manufacture of gas. 

Of course, it is possible, by continuing further the 
process of distillation, to take off further distillates. 
This depends upon the character of the residue dealt 
with. But in every case those fractions which have 
passed over by distillation from the still, having passed 
over in a vaporous form, condense into what may, for 
practical pur be described as ‘“‘pure oils”—the 
points of evaporation of which are known. 

As s the first fractions, which are called 
“benzene,” they are too costly and of too light a character 
for practical use in the Diesel engine. 

As is the second fractions called ‘lamp oil,’ 
they are, of course, readily utilisable in the Diesel engine ; 
butas the existing demand upon supplies for illuminating 
and other purposes may be said to be equal to the exist- 
ing production, any further great demand would be likely 
to drive up the price to a point at which they would 
become unusable. 

The set of fractions called ‘‘solar oil” form an oil 
which is extremely convenient for use in Diesel engines ; 
but, on the other hand, from the manufacturing and 
commercial point of view, they are in many instances, 
owing to the character of the crude, not convenient! 
produced in large quantities. Naturally, in dealing wit 
the question of the utilisation of crude oil, the problem 
to be solved is to realise the 100 per cent. of crude oil 
to the greatest advan from a monetary point of 
view, and if therefore by producing a large quantity 
of a certain fraction the value of the remaining fractions 
is considerably reduced, compensation for this must be 
sought in the additional value upon the other fraction. 
It is for this reason that the solar oil mentioned, and 
which is the most perfect of ali oils for the Diesel 
engine, can only be obtained in small quantity. Of 
course it could be obtained in a larger ee, but 
at a price that would make it commercially unusable, 
as it must always be borne in mind that, — under 
special circumstances, for the success of the Diesel engine 
there must be some relation between the cost of ucin 
power by the Diesel engine as compared with the cost o 
producing power by the steam-engine. 

If petroleum oil is to be found for the Diesel engine 
in large quantity at a reasonable price, the engine must 
be capable of utilising those qualities of oil which are 
available in the largest quantities—namely, the residues 
from distillation after removal of the light products. 

It may be roughly stated that such residues form about 
65 per cent. of the world’s total production of petroleum 
oil. or say about 29,000,000 tons. 

This enormous percentage will show at once how 
vastly important it is to the question of the use of the 
Diesel engine whether the engine can utilise the whole 
of these residues or not. 

As previously stated, these residues vary considerably 
in quality, that is in specific gravity, in viscosity, and in 
chemical constitution ; but to obtain a cheap, permanent, 
and unlimited supply of oil for the Diesel engine, it is 
necessary that the engine shall be capable of consuming 
any and every one of these residues. This is particularly 
the case when we consider the question of Diesel engines 
for marine pur . The points of supply of oil for the 
engine are fairly distributed over the world, supposing 
the engine to be capable of using oil produced at every 
point, but if it can only use oil produced at one icu 
point, then itis only within the area of the supply of that 
oil that the engine can be used. If the engine can use 
every oil produced at every point, then a world-wide 
supply is available. I have, therefore, since taking up 
the question of utilising the Diesel engine for marine 
purposes, sought to solve the question of how it would be 
possible to utilise in the engine every kind of petroleum 
residue that is available. 

The utilisation of reSidue as fuel for Diesel engines is 
not so ve a matter “n the case of stationary engines, 
as in & am of a marine engine. In the case of a 
stationary engine it is possible to utilise many residues 
which it has been hitherto found impossible to utilise 
in a marine engine ; because, in the case of a stationary 
engine, while there may be some inconvenience, it is not 
difficult to cleanse the cylinder repeatedly from the accu- 
mulation of unconsumed oil that has hitherto taken place 
when heavy residues have been handled. But in the case 
of a marine engine, frequent cleansing of the cylinder 
becomes impracticable ; and unless the marine engine can 
consume the oil in such a perfect manner that the engine 
can be run for a very lengthened period without interrup- 
tion, the adoption of the Diesel engine for marine pur- 
poses is not practicable. 

Experiments which I have recently made prove con- 
clusively that residues of even the heaviest description 
can be consumed in the Diesel engine in such a perfect 
manner that the engine can continue working for a long 
period without interruption ; and that so long as the 
residue is free from extraneous matter, and by extraneous | 
matter I do not mean those heavy particles which are | 
usually called ‘“‘asphalt,” there is no difficulty in con- | 
suming it. I have successfully burnt the heaviest residue | 
of Roumanian oil, as well as the liquid pitch derivable 

from the Trinidad asphalt oil which is used for road- 

making purposes, and which has a specific gravity of over 

0.980, and will hardly flow at an ordinary temperature. 





1. Fractions passing over from the still up to a tem- 





This has been accomplished without requiring priming 


of any sort, and in an engine of only 100 horse-power. 
Further, this result has been obtained with a compression 
of only 30 to apy agen The weight of fuel used 
per horse-power was also practically the same as in the 
case of solar oil. 

Perhaps there is one further point I ought to refer to in 
dedling with this question of the consumption of residues, 
and that is the question of the percentage of sulphur 
contained in them. The percentage of sulphur varies 
considerably in each residue ; but experience shows that, 
so far as the Diesel engine is concerned, sulphur is no 
great disadvantage. So long as the water-vapour in the 
exhaust-gas is not condensed, the sulphur fumes can do 
no harm. Of course, if the exhaust-pipe be so long that 
the gases become cool before escaping, and water be pre- 
cipitated in consequence, the exhaust-pipe will be attacked ; 
but the danger from this can be readily avoided. 

Tam, Sir, yours faithfully, 
J. LANE. 

26, Great St. Helens, London, E.C., August 21, 1912. 








**HIGH-CAPACITY RAILWAY WAGONS.” 
To THe Eprror or ENGINgERING. 

Srr,—Four-wheeled wagons having a gross load of 14 
tons per axle are running with a resistance of about 
tite per ton, and bogie wagons with a resistance of 

Ib. per ton. The 4% resistance of the Indian 
wagons, amounting to 6.7 lb. and 7 lb. per gross ton, as 
repor by Mr. A. C. Carr in your issue of August 9, 
su ts that the haulage of these trains must have been 
rendered abnormally heavy by the frictional contact of 
widely-spaced buffers under the action of tightly-screwed 
couplings. If Mr. Carr could give the result of compar- 
able tests made with tight and with slack couplings, the 
information would be widely appreciated. 

Other features tending to increase the resistance may 
be present, such as structural deflection tending to spread 
the axle-guards, twisting of the brasses on the journals 
owing to the plane of the application of the driving force 
to the bosses lying some inches away from the middle of 
the length of the bearing, springing of the axle-guards 
under impact, unequal distribution of the bearing pres- 
sures owing to the absence of rocking key-plates, &c. 

If the smaller wheels were tried under similar frames 
and with axle-guards of the same proportions as those 
used for the larger wheels, it is evident that a like amount 
of lateral pressure exerted on the flange would increase 
the bending stress in the guards by about 17 per cent., 
with nearly 60 per cent. greater deflection, which may be 
a cause of abnormal heating. 

There appears to be a margin for possible reduction of 
the tractive resistance to an extent which would be not 
without influence on the congestion of traffic on Indian 
railways. 

Yours truly, 
J. D. Twinperrow. 








Our Raits Aproap.—Some improvement appears to 
have taken place of late in the external demand for 
British rails, the shipments for July having been 39,718 
tons, as compared with 30,945 tons in July, 1911, and 
43,779 tons in July, 1910. The deliveries to Argentina did 
not show much activity in July, having only amounted 
to 4125 tons, as compared with 10,397 tons in July, 
1911, and 9385 tons in July, 1910. There was, however, 
a better demand for rails in July from South Africa, 
British India, and Australia. The regate shipments 
of rails from the United Kingdom to July 31, this year, 
were 230,720 tons, as compared with 216,033 tons in the 
corresponding period of 1911, and 266,787 tons in the cor- 
responding period of 1910. The deliveries to Argentina 
were 27,122 tons in the first seven months of this year, as 


compared with 41,848 tons and 62,778 tons respectively. 
The Colonial demand was as follows in the first seven 
months of the last three years :— 
Colonial Group. 1912. 1911, 1910. 
Tons. Tons. Tons. 
British South Africa 27,024 9,129 7,971 
British India 64,190 52,085 77,594 
Australasia 79,055 89,531 80,880 
Canada 346 1,003 2,864 


The value of the rails exported to July 31, this year, was 
1,374,516/., as compared with 1,290,578/. and 1,523,9472. 





Tar AND Its Ors For Use in Dieset Enoinges.—The 
manager of the Lens Collieries, Pas-de-Calais, writes to 
the Génie Civil upon the present methods of preparin 
tar-oils for, and their use in, Diesel motors. The — 
distillers, as far back as the year 1905, were the first in 
the field with suitable tar-oils, which work quite satisfac- 
torily, although they do not quite conform to the ideals 
of 10 per cent. hydrogen content, and the heating value 

r ened suggested by Professor B. Constam, of Gurich, 
‘ umeaux, the writer, gives it as his opinion that 
these minima are not attainable with coal-tar oils, and that 
they are probably more applicable to petroleums. The 
French tar-oils, however, meet the requirements of the 
Essen group, although only 45 per cent. comes off in dis- 
tillation at a temperature below 300 deg. Cent., asaguinst 
60 per cent. sometimes asked for. The last- con- 





| dition would, however, be an unwise one to insist upon, 


because it would mean the retention in the tar-oil of 
more of the components wipe | boiling points below 
300 deg. Cent., and these have a higher market value as 
disinfectants, wood preservatives, &c. Such tar-oils as 


are here referred to are in regular use, but experiments 
have been made with crude tar, and these have in many 
cases succeeded. Although nct in general use, crude tar 
has been found possible, and under certain economic and 
industrial conditions may be found advantageous. 
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16-HORSE-POWER 4CYLINDER MOTORCAR WITH SELF-STARTER. 


CONSTRUCTED BY THE ADAMS MANUFACTURING COMPANY, LIMITED, ENGINEERS, LONDON AND BEDFORD. 
(For Description, see opposite Page.) 
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16-HORSE-POWER 4-CYLINDER MOTOR-CAR WITH 
ADAMS MANUFACTURING 


CONSTRUCTED BY 


WEZEE™_ 
fy), 


BO 











2073.¢) / 











SSIS 
Yihth 


Li 

Y 
"Yy Y jz | ay Z 
if : PWS . ~ 








Ss 


ttt, 


SSH 








rl 
| 
N 8 
yt +a 
N 
N 
6) 
* da 
a» 
WOROHN 


SS Steel 


AN 








Tie motor-cars which are constructed by the Adams 
Manufacturing Company, Limited, of Balfour House, 
Finsbury-pavement, E.C., and Bedford, are doubtless 
well known to the majority of our readers. None the 
the following description of | 
‘results of experience and further thought. The car 


less, however, we think 
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the firm’s new 16-horse-power four-cylinder car will 


COMPANY, LIMITED, 


Fig.8. 
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SELF-STARTER. 
LONDON AND BEDFORD. 






















































































prove of value and interest, in view of the many detail 
changes and improvements it contains as compared 
with earlier types. The company, in common with 
others, naturally finds it necessary to modify its 
desi from time to time, in order to embody the 





















































differs conn Foo pesos Arp me in the market in 
that it contains the com -air self-starting arrange- 
ment which the Adams Com now fit as - in 

part of all their cars. To the best of our knowledge 
the firm was the first to adopt this form of self-starter 
in this country, and, in view of its convenience and 
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success, it is not surprising to find that they have 
embodied it as a permanent feature of their practice. 
In describing the car it will be convenient to deal, 
in the first instance, with the frame, and from that to 
to the gearing, transmission and axles, conclud- 
ing with an account of the engine. We accordingly 
direct attention, in the first instance, to Figs. 1 and 2, 
on page 260, which show a photographic side view of 
the car and a detail plan. It will seen that the 
frame is of the usual channel section, and that it is 


strengthened at the in-sweep between the body and | 


the engine by widening the ae The frame is 
up-swept at the rear end in order to permit the 
use of low side-entrance doors. The gear-box and 
engine are supported on special fore-and-aft runners, 
which arecarried b 
The engine we will refer to later, but we may here, 


in connection with Fig. 2, trace through the drive 


from the engine to the back axle. Immediately 
behind the engine there is the usual clutch, which is 
of the cone type, and between it and the gear-box is a 
double universal joint, which can be seen in Fig. 2. 


the cross-members of the frame. | 


adjusted for wear by the screwing-up of a single nut. 
Fig. 7 clearly shows the method of taking the weight 
of the car on the axle-sleeves, the drive only being 
taken by the axle-shafts. The figure also shows one 
of the internal expanding rear brakes. These brakes 
are operated from a side lever through the coupling 
arrangement shown in Figs. 2 and 14. Semi-elliptical 
springs are used for both the rear and front axles, 
those for the rear axle being 52 in. long from eye to 
eye. The lubrication of the rear axle is looked after 
by self-contained oil-baths. 

| The arrangement of the front axle and the steering 
| gear will be seen in Figs. 1 and 2, and in Figs. 11 
| to 13, below. The axle is a drop-forging of I-seetion, 
}and the wheels run in conical roller-bearings. The 
| steering gear is of the irreversible worm and segment 
type, as can be seen from Figs. 12 and 13. All steer- 
ing joints are fitted with grease-caps, which are made 
of such size that there is little likelihood of any of 
them being overlooked when the ear is being greased 





Behind the gear-box there is a foot-brake of the drum | 
type, with internal expanding shoes, and behind this | 


again the main universal joint coupling to the Cardan 
shaft. At the back end of the Cardan shaft there is 
a further universal joint which connects up with the 
differential 
back axle will be clear from Fig. 2, but we will refer 
to it in detail in connection with some of the later 
figures. 

The gear-box is illustrated in Figs. 3 and 4 on 

ge 260, but before dealing with it attention should 
oe directed to the clutch, which is shown in Fig. 5 on 
page 261. This figure clearly shows the construction, 
while the operating pedal mechanism can be seen in 
Figs. 2 and 14, on page 264. The pedal top, as can 
best be seen in Fig. 2, is arran to be adjustable 
for tall or short drivers. Fig. 5, in conjunction with 
Fig. 3, shows the double universal joint which lies 
between the engine and gear-box. It will be clear 
that the provision of this double joint must eliminate 
any wear which might take place owing to the engine 
and gear-box being slightly out of line. The lubrica- 
tion of the clutch and double universal joints is 
arranged for by self-contained grease-cups. 

The gear-box is of the sliding type, with four 
speeds and a direct drive on top speed It is 
shown in cross-section in. Fig. 3. Before referring 
further to the eqn as shown in this figure, 
however, it should be pointed out that the clutch 
operating mechanism, as shown at the left-hand 
side of this figure, is now obsolete, and that a 
different arrangement is fitted to the car we are de- 
scribing. The new arrangement is not well shown in 
any of the drawings we reproduce, but it may be said 
that it consists of a simple finger, which is attached 
to the cross-shaft carrying the pedal, and which acts 
direct on the ball-bearing collar shown at the right- 
hand side of Fig. 5. We specially mention this detail 
as it is illustrative of the great attention which has 
been paid to the simplification of this car, and the 
skill with which any unnecessary pins and joints 
have been eliminated. It is only is @ process of 
evolution that such a complex mechanism as a motor- 
car can reach its ideal simplicity, and this clutch- 
operating gear ‘llustrates one of the 


oe. The general arrangement of the | 





drives the distributing-valve of the self-starter arrange- 
ment. (We refer to this distributing-valve in the 
next paragraph.) The pump draws, through a filter, 
from a sump in the bottom of the crank-chamber, and 
delivers to the main bearings and also to the gear- 
wheels which drive the magneto, &c. It also delivers 
to shallow troughs placed below the big ends of the 
connecting-rods, and into which scoops carried by the 
big ends dip. There is a mechanical indicator, carried 
on the dashboard from which the driver can tell when 
the pump is working. 

The self-starting gear consists of a small single- 
cylinder air-compressor, which is situated at the front 
end of the engine, and can be seen in Figs. 8 and 17. 
This compressor delivers air to a cylindrical receiver, 
which is carried at the rear part of the chassis, as 
shown in Figs. 2 and 15. The maximum pressure is 
about 300 lb. per sq. in., the compressor running 
idle after this pressure is reached. The supply of the 
air to the various engine-cylinders for starting up is 
controlled by a distributing-valve, which is shown in 
section in Fig 9, and plan in Fig. 10. When it is 
desired to start the engine air is admitted to the top 
side of this distributing-valve by means of the pedal- 
operated ball-stop valve shown. The distributing- 
valve consists merely of a circular plate, which rotates 
continually, and in so doing makes connection, by 
means of a port carried through it, between the air- 


AG 


Je) 


———— ——— 
. a 

















further advances | 


which this design makes as compared with earlier | 


models. 

Little need be said in detail about the gear-box, as it 
is well shown inthe cross-section and plan in Figs. 3 
and 4, on page 260. It is of the four-speed sliding 
type, and gives a direct drive on top speed. The 
various speeds are controlled by a side lever working 
in a gate, as can be seen in Figs. 2 and 14. In addi- 
tion to the gear-box, Figs. 3 and4 show the Cardan 
shaft brake, which is of the metal-to-metal internal 
expanding type. The shoes, which are adjustable for 
wear, are operated by a foot-pedal through a lever and 
link mechanism, which can partly seen in Figs. 2 
and 14. Details of the main universal joint coupling 
the gear to the Cardan shaft are not shown in any of 
our illustrations, but it should be said that this joint 


is completely enclosed in an aluminium case, which is | 


stationary, and which contains oil, into which the joint 
dips. This oil-case, which is well shown in Fig. 15, 
on page 264, can be refilled from outside without it 
being necessary to take up a.ty floor-boards. 

The differential gear and the centre part of the back 
axle are shown in Fig. 6, on 261, while one end 
of the back axle is shown in Fig. 7, on the same page. 
The axle can also be seen in the view of the rear end 
of the chassis given in Fig. 15, on page 264. The dif- 
ferential gear casing is arranged with a door big enough 
to permit of the withdrawal of the differential gear 
and bevel, if necessary, although the axle is not split 
across the centre. The axle can be dismantled without 
removing the wheels or jacking up the car. It will 
be seen from Fig. 6 that conical roller bearings are 
fitted to the differential. These bearings are of the 
Timkin type. It will also be seen, from Fig. 7, 
that simi 
The use of these bearings allows the rear wheels to be 


bearings are fitted to the rear wheels, | 


,up. All joints are fitted with leather covers to keep 
|out dust. The steering column and its parts are 
| neatly worked out, as will be seen from Figs. 11 to 
13, which clearly show the details of the spark advance 
and throttle control. The foot-pedal which is shown 
in Fig. 12 is for the rapid control of the throttle, and 
acts as an alternative to the hand-lever. 

The engine is shown in cross-section in Fig. 8, on 
page 261, while Figs. 9 and 10, on the same page, 
show details of the self-starting gear. Views of the 
right and left-hand sides of the engine, fitted in place 
in the chassis, are given in Figs. 16 and 17, on page 264. 
No great reference need be made to Fig. 8, as the 
various details of the engine are there well shown, and 
except in the self-starting gear, which we will refer 
to in a moment, the engine differs but little from that 
which was fitted to Messrs. Adams’ 1911 car, which 
we described fully on page 152 of our ninety-first 
volume. 

Attention should, however, be drawn to the accessi- 
bility of the various parts, particularly the magneto 
and carburettor, akon can be seen from Figs. 16 
and 17, are so placed that they may be attended to, 
or adjusted, at any time with ease and without 
dismantling anything. The engine is of désaxé con- 
struction, and has low cylinders 88 mm. bore by 
120mm. stroke, cast in pairs. Thermo-syphon cooling 
is adopted, while the radiator is of the gilled-tube 
type, and is assisted by a fan, as shown in Figs. 16 
and 17. Lubrication is by forced feed from a dis- 

Jacement pump, which can be seen in Fig. 8, and 
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supply side and four lower ports which are connected 
up to pipes running to the four cylinders of the engine. 
These pipes can be seen in Figs. 10 and 16. The pipes 
terminate in spring-controlled valves, which-admit the 
compressed air to the cylinders, but which, when the 
air supply is cut off and the engine is running nor- 
mally, are held closed by their springs, and the internal 
pressure. The arrangement will be quite clear from 
Fig. 10. When starting up air is supplied to the 
cylinders for a few revolutions until explosion starts, 
when the air is cut off and the engine runs on petrol. 
In addition to its service in starting the engine, the 
compressed-air system is also employed, when required, 
for inflating the tyres or lifting the car by means of 4 
jack, when it is desired to remove a tyre or carry out 
other work. For these purposes a valve and connec- 
tion are fitted to the dotheesd, up to which a rubber- 
tube connection is made. We can from personal experi- 
ence speak of the extreme convenience of having the 
air- re available for these extra services, the 
saving in time and trouble which results being very 
considerable. The convenience of the air system from 
the starting point of view is obvious, but it should, 
perhaps, be pointed out that its use is likely to 
result in a considerable saving in petrol, since there 
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| which is driven by the same vertical spindle which | will never be any hesitation in cutting off the fuel 
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supply for short standing periods, as there well may 
be when such an action involves dismounting from the 
car to re-start again. In conclusion, we s ould say 
that the engine has an R.A.C. rating of 19.2 horse- 
power, and that the makers guarantee it to develop 
30 brake horse-power at 2000 revolutions per minute. 





INDUSTRIAL NOTES. 

Tue forty-fifth annual Trade Union Congress is to 
open on September 2 at.Newport, Mon , and various 
societies have given notices of motions. The London 
S ciety of Compositors will ask the Congress, in view 
of the  catinnal tuineeie in the cost of living, and the 
consequent reduction in real wages, ‘‘to declare in 
favour of the trade unions taking early and simul- 
taneous action to obtain an increase of 5s. per week 
for all grades of time and piece-workers in both public 
and private employ, and, with a view to decreasing 
unemployment, a reduction of the hours to forty-eight 
per week, also the strict limitation of overtime.” The 
Typographical Association will propose ‘‘ That rates 
of wages, the regulation of hours, and other conditions 
embodied in agreements entered into between trade 
unions as representing the workers and the representa- 
tives of employers in a given industry should be legally 
enforceable on all persons employing labour in that 
industry, and the Parliamentary Committee is hereb 
instructed to take action accordingly.” The Agricul- 
tural Labourers pro to ask the Congress to instruct 
the Parliamentary Committee to take immediate steps 
to secure the introduction and passing into law of a 
Bill to reduce the working hours of agricultural 
labourers, and secure one half-holiday per week. The 
London Carmen propose to move: ‘‘That in the 
interests of trade unionism, and with a view to 
receiving the full benefits of awards and agreements 
fought for and obtained by trade unionists, this Con- 
gress is of opinion that the time has arrived when trade 
unionists should refuse to work with non-unionists.” 
The working of the Insurance Act forms the subject 
of several motions sent in by a number of societies. 





In their monthly trade report for July the United 
Pattern-Makers’ Association state that trade still 
keeps good with them, their unemployed members 
being about the same as last month, when 181 
pevee. Hin signed the vacant-books. At the end of 
July there were 161 members out of work, or just 
over 2 per cent. of their total membership. They had 
just received word that their representations to the 
dockyard authorities at Portsmouth and Chatham for 
the differential wage recognised in every contract 
shop throughout the kingdom as being due to the 
pattern-making trade, had been of no avail. The 
Association had no intention of allowing the matter 
to drop, and when an opportune time arose, they 
would make direct representation to the Admiralty. 
The report adds that an ey | experiment in 
co-partnership is contemplated at the Thames Iron 
Works. The local branch of the Federation of Engi- 
neering and Shipbuilding Trades had the matter in 
hand, and the executive committee of the Association 
had suggested that it be made a condition of accept- 
ance that the present rate of wages and workin 
conditions be guaranteed, and that the scheme, i 
accepted, be limited to a fixed term. The report 
gives a draft of the scheme proposed. 





At a sitting of the Committee appointed at the 
general meeting of representative contractors, which 
was held on July 9, the following notes were drafted 
concerning the working of the Insurance Act, for dis- 
cussion with the Commissioners of the Government :— 

1. In the case of a large railway contract involving 
a considerable amount of tunnel work, bridge construc- 
tion and erection, and of earthworks, a proportion of 
quite two-thirds is sub-let to responsible men in the 
various trades, who are respectively responsible for 
the work done under their respective trades, and who 
engage, dismiss, pay, and control their respective 
employees without being influenced by the principal 
contractor. Who is responsible in this case for the 
administration of the Act ? 

2. A portion of public work construction is fre- 
quently carried on by means of ‘“ butty gangs,” each 
© msisting of about a dozen men who take the work 
on a co-partnership system at a fixed price per unit of 
work. On the completion of the work the value is 
equally divided. These men are employers who employ 
themselves to do the work instead of hiring others to 
do it, and in the opinion of the Committee do not come 
under either part of the Act. 

3. The work is of an extremely casual and inter- 
mittent nature, and the weekly fluctuation in the iden- 
tties of the men will affect, on an average, 50. per 
cent. of those weekly employed, and the annual fluc- 
tuation will affect 75 per cent. In other words, out 
ot every 1000 men on the books on any particular day, 
not more than 250 of these may be on the Aen i 


twelve months afterwards, although the total employ- 
went throughout has remained at 1000. The identitics 
of the 750 will have frequently changed in the course of 








the year. This migration of labour is a consequence 
of the geographical nature, the diverse conditions, 
and relatively short duration of the constructional 
period of public works. There occurs, further, a move- 
ment at the different seasons of the year, a flowing 
towards the town in the winter months and into the 
money A in the summer. In some cases, works are 
even shut down altogether during the winter months ; 
so that, apart from any vol y mov t of labour, 
much of it—the greater part, according to the Com- 
mittee—is of necessity migratory. SThis class of 
labour, under these conditions, should be exempted 
until a working scheme be devised for bringing it into 
line with other classes of labour of a more fixed 
character and of less abnormal conditions. 

4. To simplify the application of the Act, it is 
suggested that the woot in Part I. and Part II. of 
the Act shall be identical, and that the week in both 
cases shall terminate at midnight on Thursday. The 
making up of the wage-sheets to Thursday night is 
customary amongst contractors, and is necessary to 
enable the time-keeper to prepare his time-sheets in 
readiness to pay on Saturday. It should not be 
forgotten that the workmen are scattered over several 
miles of country, and have to be visited by the time- 
keeper two or three times a day, and that the clerical 
work, which is now very considerable, will be made 
less complicated by the suggested alteration. 

5. Because of the migratory nature of the labour, 
explained in Note 3, both men and employers under 
Part II. of the Act may have to make the full con- 
tribution several times over in the same week, and, 
according to the Committee, this does not seem to be 
either reasonable or the intention of the Act. 








The pu engineers employed in the works on 
the Clyde continue to raise objections to the National 
Insurance Act. They state that since every firm 
assures constant employment to its apprentices, they 
cannot believe that the Government wishes them to 
pay ‘‘for an insurance to guard against somethin 
which does not occur.” The apprentices have lodg 
several protests with the Government against deduc- 
tions from their wages under the Act. In the first 
place, their scale of wages is a small one, seeing that 
each apprentice receives 4s., 5s., 6s., 8s., and 10s. per 
week for his first, second, third, fourth, and fifth 
years. On the other hand, each firm always employs 
its apprentices for the full term—i.e., five years. The 
unemployed clause in the Act cannot therefore, the 
apprentices contend, apply to them; they cannot 
derive any benefit from it during their apprentice- 
ship, and they claim that they have every reason to 
object to deductions being made from their small 
wages to contribute to a scheme which is perfectly 
useless to them. 





In regard to the difficulty with the apprentices 
referred to in the last paragraph, an interesting letter 
signed ‘*G. B. S.,” has a red in a Glasgow journal, 
from which we take the Shostas :—** G. B. 8.” points 
out that the Act is divisible into two sections. 

Health, Part I., Section 2 (1) b, states :— 

‘* Where any person employed within the meaning 
of this part of this Act proves that he is ordinarily 
and mainly dependent fur his livelihood upon some 
other person, he shall be entitled to a certificate 
exempting him from the liability to become or to con- 
tinue to be insured under this part of the Act.” ~ 

It seems fairly clear that the great majority of 
apprentices can get relief from the ‘‘ health” tax by 
simply filling up the requisite form and afterwards 
presenting the exemption card to their employers. In 
this way the apprentice would have nothing deducted 
from his wage, although the ae would have to 
continue his own contribution of 3d. per head. 

Unemployment, Part II., Section 85 (2) :— 

‘* Subject to the provisions of this part of the Act, 
every workman employed within the United Kingdom 
in an insured trade shall be liable to pay contributions at 
the rates specified in the Eighth 8chedule to this Act.” 

The whole question hinges on the meaning of the 
word ‘‘ workman,” and Section 107 (1) states :-— 

‘*For the purposes of this part of this Act, the 
expression ‘ workman’ means any person of the age of 
sixteen or upwards employed wholly or mainly by way 
of manual labour,” the only limitation to this general 
application being ‘‘ indentured apprentices.” 

hile, therefore, the majority of apprentices may 
receive relief from the 4d. per week imposed upon them 
under the ‘‘ Health” Section, only a revision of the Act 
itself can relieve them of the obligation to pay their 
24d. per week under the ‘‘ Unemployment ” Section. 
It is one of the many anomalies of the Act that those 
apprentices who live in lodgings, who are dependent 
on their wages, and therefore least able to afford the 
deductions, cannot have any relief under either sec- 
tion, whilst the Jad living in his family, and therefore 
not so requiring, may benefit under Section 2 of the 
health part of the Act. 


The Board of Trade Labour Gazette, issued on the 
16th inst., states that employment in July continued 








, and showed some improvement on a year ago. 

e percentage of trade union members unemployed, 
so far as reported to the department, was the lowest in 
any July since 1900, a year of exceptionally good em- 
ployment. The upward movement in wages continued. 

Compared with a month ago there was an im- 
provement in the pig-iron, tinplate, and shipbuilding 
trades. Employment in the engineering trade con- 
tinued very good, with much overtime. On the other 
hand, some decline was @ mt in nearly all the 
textile industries, and in the boot and shoe, iron and 
steel, and glass trades. The coal-mining and building 
industries remained about the same as in June. 

Compared with a year ago, the principal industries 
showed an improvement, whieh was most marked in the 
pig-iron, tinplate, iron and steel, and boot and shoe 
trades. 

In the 390 trade unions, with a net membership of 
863,546, making returns, 22,222 (or 2.6 per cent.) were 
returned as unemployed at the end of July, 1912, com- 

red with 2.5 per cent. at the end of June, 1912, and 

.9 per cent. at the end of July, 1911. 

Returns from firms employing 421,839 workpeople 
in the week ended July 27, 1912, showed a decrease of 
0.3 per cent. in the number unemployed, and of 0.8 
per cent. in the amount of wages paid as compared 
with amonth ago. Compared with a year there was 
an increase of 2.1 per cent. in the number employed, 
and of 6.1 per cent, in the amount of wages paid. 

The changes in rates of wages spotted tee Jul 
were all increases, and amounted to 13,000/. per wee 
on the wages of the 290,000 workpeople affected. 
Included in this number were 234,000 cotton weavers, 
winders, reelers, and beamers in North and North-East 
Lancashire, 17,000 ironstone miners, limestone quarry- 
men, and blastfurnacemen in Cleveland and Durham, 
3400 iron puddlers and iron and steel millmen in the 
North of England, 5750 workpeople in steel works in 
West Scotland, 6250 blastfurnacemen and iron and 
steel workers in South Wales and Monmouth, and 
4000 lock, latch, and key makers in the South Stafford- 
shire district. 

The most important dispute in progress during July 
was the London dock strike, which, however, came to 
an end early in August. The number of workpeople 
involved in all disputes in progress during the month 
was 117,333, as compared a 135,929 in June, 1912, 
and 189,108 in July, 1911. The estimated number of 
working days lost > disputes was 1,323,200, as com- 
pared with 1,505,700 in the previous month and 
1,273,200 in July, 1911. 

Cases reported for the month include shipwrights and 
joiners, Southampton; tube workers, Landore; boot and 
shoe operatives, Ringswood and Northamptonshire. 





Following the conference of the Miners’ Federation 
of Great Britain, held in Blackpool on the 15th and 16th 
inst., the following resolution was unanimously carried 
on the recommendation of the Business Committee :- 

‘** That this conference, after considering the reports 
from the districts on the Minimum Wage Act and the 
rates and rules in connection therewith, expresses its 
strong dissatisfaction with the working of the said 
Act, especially in regard to the following points :— 
(1) With few exceptions no award has provided for 
paying 5s. per day to low-paid adult workmen, and 
that in many instances the independent chairmen 
have not had reasonable regard to the average wages 
of piece-workers in fixing the minimum wage ; (2) those 
awards which uire 100 per cent. of attendances at 
work to ualify for the minimum wage; and (3) the 
serious Silay of many owners to pay arrears of wages 
due under the awards. 

‘*Further, it strongly condemns the action of those 
owners who are coercing or bribing workmen to con- 
tract out of the provisions of the Act either by dis- 
missing or refusing them work or by offering to increase 
tonnage rates or percentages. he Business Com- 
mittee therefore instruct the districts to keep the 
general secretary fully informed of the further working 
of the Act in their respective areas, such information 
to be supplied by him to the districts, after which the 
executive committee shall be empowered to convene 
another conference to deal with any difficulties that 
may then exist. In the meantime, it shall render all 

ible assistance to any district that may be resist- 
ing any attempt on the part of the owners to violate 
or evade the provisions of the Act.” 





A meeting of the Miners’ Conciliation Board for 
Great Britain was held at the Westminster Palace Hotel 
on Tuesday, the 20th inst., to discuss a proposal from 
the Miners’ Federation for a general 5 per cent. in- 
crease in wages. Lord Coleridge, who is a Judge of 
the High Court, and who has accepted the position of 
independent chairman of the Board in succession to 
the late Lord James of Hereford, presided, and the 
proceedings were private. After discussion, it was 
resolved that the meeting be adjourned until some day 
to be fixed by the joint secretaries and approved by the 
chairman, and that in the meantime there should be a 
conference between both sections of the Board. 
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NOTICES OF MEETINGS. 


Tue Lysrirotion oF ExecrricaL Enemvegas: YorksHiR® Loca. 
Secrion.—Saturday, August 31, at 3.30 p.m., visit to the Bradford 
Corporation Electricity Works 

THe InstrruTe OF SANITARY ENGINSRRS : NORTHAMPTON. CRNTRE. 
—Saturday, August 31, visit to inspect Linslade Urban District 
uncil Sewage Pumping Station, leaving Euston at 12.20 p.m. 
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THE RAILWAY SITUATION. 

Tue half-year which ended on June 30 last is 
noteworthy in more than one regard. In the first 
place, the practice of holding half-yearly meetings 
of the companies, which has been customary prac- 


:| tically ever since the inauguration of our rai 


system. is now to be brought to a close, and hence- 
forward railway meetings are only to be held 
annually. At the same time the companies will be 
required by the Board of Trade to publish much 
more complete operational statistics than have 
been called for in the past. This demand has met 
with strenuous resistance on the part of the officials 
of most of the companies, but we shal] be greatly 
surprised if it does not turn out to be a blessing in 
disguise. We believe few will question that thetables 
of cost of electrical power production, which have 
been systematically published for many years past, 
have had no inconsiderable influence in increasing 
the economv with which central power-stations are 
operated. No man likes being surpassed by his 
neighbour, the spirit of emulation being one of the 
greatest incentives to efficiency. Of course, in the 
instance cited, the figures published are not in all 
cases free from suspicion, but, human nature being 
what it is, the average power-station engineer will do 
his utmost to get his results by fair means before he 
descends to more questionable methods. Hence the 
publication, in spite of the drawback in question, 
undoubtedly tends to the promotion of efficiency ; 
and similar results will, we believe, follow the pub- 
lication of ampler data as to railway costs than have 
been provided in the past. 

Whilst the half-year just concluded is, as stated 
above, notable in marking the new departure re- 
ferred to above, it has also the unenviable distinction 
of being that in which railway operations have been 
maintained under unprecedentedly unfavourable 
conditions. The coal strike was, of course, respon- 
sible for most of the decreases in net revenue which 
have been registered ; but in the North there was 
also abnormally bad weather in the earlier months 
of the year, and this was followed by a cotton 
lock-out lasting three weeks. In the South these 
particular disturbing factors were absent ; but, on 
the other hand, railways serving the metropolitan 
area suffered from the dock strike. One satis- 
factory feature of the situation is, however, to be 
found in the fact that the diminution of revenue 
shown in the reports has been solely due to} 
the labour unrest, as, until the outbreak of 
the coal strike, most of the lines were showing 
a considerable increase in their receipts. This, how- 
ever, was badly needed in view of the large 
additions to wages which have been made by 
practically every company. When the railway 
directors agreed last year to make substantial con- 
cessions to their employees they received in return | 
the assurance of the Government that a Bill would 
be passed through Parliament enabling them to raise | 
rates to meet the increased charges. This promise 
has not yet been fulfilled, and many of the railway 
chairmen seem to entertain some serious doubts as | 
to whether or no faith with them is to be broken. 


clauses relating to other matters which make it 
wholly unacceptable to the companies. inion 
amongst the directors of the latter seems divided 


introduced by inadverteuce or design. Political 
standards of honour unfortunately do not always 
rank very high, and some party politicians would 
undoubtedly consider it a smart but legitimate 
device to maintain the pledge technically by intro- 
ducing a Bill with the promised provision, but to 
ensure its rejection, at the instance of the companies 


supremely distasteful to them. 
tis worthy of record that most of the railway 





OF SCIENCK AND TECHNOLUGY ; THE RJ 4L COL- companies at the termination of the coal strike had 


LEGE OF SCIENCE, 


| sufficient fuel still in hand to have permitted them | 





|to maintain their reduced services for some weeks 


longer. In deciding what services were to be 
maintained, and what abandoned, primary atten- 
tion was devoted to the supply of food and 
especially of milk, as interruption in the supply of 
the latter would have probably led to a pheno- 
menal increase in infantile mortality. So far as 
possible, the companies endeavoured, moreover, 
to maintain their engineering works in operation, 
but this desire was largely frustrated by the im- 
possibility of securing ~—— of material. 

The London and North-Western Railway Com- 

ny lost through the coal strike revenue amount- 
ing to 193,141/., and at the same time expenses 
increased by 213,478/. Though two million fewer 
train-miles were run, locomotive expenses rose by 
51,0001 , the saving effected by the mileage reduc- 
tion being more than offset by the increased cost 
of coal, both direct and indirect. As indicating 
the importance of the loss last named, the chair- 
man stated at the company’s meeting that the 
additional cost of coaling engines from the stocks 
on ground level, as compared with coaling them 
direct from wagons, amounted to 80001. Up to the 
beginning of the coal strike, the aggregate 
increase of traffic had been 65,0001., as com- 
—- with the corresponding months in 1911, 

ut at the end of the strike there was a net 
diminution of 56,6001. The prospects for the 
immediate future are, however, good, since the 
receipts for the first week in August amounted to 
430,0001., which constitutes a record. Hence, in 
spite of the rise in wages and the charges incurred 
under the National Insurance Act, which will be 
about 64,0001. per annum, the shareholders have 
reason to anticipate a more satisfactory report next 
Christmas. 

In the case of the Midland Railway Company, 
the receipts up to the middle of the coal strike 
aggregated 560,0001. less than for the correspond- 
ing period in1911. The mineral traffic fell off from 
70,0001. per week to 30001. Much of this deficit 
was, however, made good before the conclusion of 
the half-year, the net diminution being then 
235,5801. In this case the Insurance Act will, it is 
stated, impose a burden of about 55,000/. per annum. 
The company are reconstructing their old benefit 
society, so as to make it an ‘‘approved” society 
under the Act, and will pay 4d. in place of the legal 
3d. per week for each of their employees that join. 

The Lancashire and Yorkshire Railway, which 
forms a third partner in the combine of the Midland 
and London and North-Western Railways, had 
gross receipts lower by 63,2891. Passengers con- 
tributed 17,338]. less, merchandise 25,3791. more, 
and minerals 73,9041. less, whilst expenses rose by 
44,5711., mainly due to wages. The Insurance Act 
is expected to cost the company 24,0001. per annum. 
This company has made a practice of keeping large 
stocks of coal, and at the conclusion of the strike 
had still 73,000 tons left. 

The policy of the railways in the matter of 
coal stocks varies greatly, depending much upon 
the field from which their supplies are drawn. 


|The London and South Western Railway Com- 


pany, for example, have made it their practice 
to keep small stocks only, since Welsh coal de- 
teriorates considerably when stored. When the 
outbreak of the strike was threatened, steps were 
taken to increase stocks, but as the Admiralty 
were in the market at the same time the con- 
tractors were unable to meet the demands of the 
company. The latter have accordingly decided to 
carry heavier stocks in future, and believe that it 
will be possible to check the deterioration of the 
coal with time by surrounding it with a wall of hard 
northern steam coal, which is less affected by 
weathering. 

To meet the exigencies of the strike the com- 
pany discontinued 25 om cent. of the local trains 
and 50 per cent. of their main line services, thus 
reducing the Te of coal from 1700 tons 
per day to about 1000. The receipts for the 
half-year were down by 72, -» of which 37,0001. 
were due to the loss of mineral traffic, and 24,0001. 
to the reduced Easter holiday traffic, which was 
greatly affected by the strike. A London suburban 
traffic the loss was 14,000/., but this was in part 
due to motor-omnibus competition, and the condi- 
tions will be further vated if the suggested 
extension of the Central London Railway to Rich- 
mond and oes is proceeded with. To meet this 
threat the London and South-Western Railway 
Company have decided to electrify a number of 
their Thames Valley lines, and have sought on this 


oe 





266 


ENGINEERING. 


[Auc. 23, 1912. 





subject the advice of Sir Alexander Kennedy. It 
is of interest to note that the geared-turbine boats 
which this company have adopted for their cross- 
Channel service to France are stated to have proved 
most satisfactory. The National Insurance Act will 
cost in this case 20,0001. per annum, and the con- 
cessions already made to their employees will absorb 
another 30,000/. per annum. On the other hand, 
considerable economies are apparently being effected 
by securing a better user of the rolling-stock. The 
merchandise mileage run was reduced by 256,980 
miles, but the receipts were 8s. Od. per train- 
mile, as compared with 7s. 24d. 

The Great Western Rail way Company lost 108, 1241. 
in third-class traffic through the coal strike, but both 
before and after this the returns from the goods 
services were excellent. In minerals the los3 was 
151,3891. The train-mileage run was reduced by 
over 2? millions. Owing tw the difficulty of oltain- 
ing supplies, the Swindon works had to be put on 
short time, and the alterations at Paddington and 
Birmingham stations have also been delayed. The 
National Insurance Act will cost the company 
60,0001. per annum, whilst wages have been in- 
creased during the half-year by nearly an equal 
amount. 

The strike was a particularly unfortunate incident 
for the Great Central Railway Company, the pro- 
prietors of which have so far benefited little by 
their enterprise in endowing the community with 
another great artery for traffic. The decrease in 
the receipts was 145,901/., or 7 per cent. of the 
previous total. The concessions to the men will 
absorb 100,000/. per annum, and the charges under 
the Insurance Act another 20,0001. High hopes 
are, however, entertained for the future, since 
at Immingham the company have what is claimed 
to be the finest dock on the East Coast. The 
Great Northern Railway Company also suffered 
seriously by the strike. The receipts fell 93,631I., 
and the train-mileage was reduced by 1,250,000 
miles. In spite of this, the coal bill was 60001. 
more, the high prices paid for fuel more than 
offsetting the great reduction in mileage. At the 
conclusion of the dispute, however, the company 
had still several weeks’ supply in hand. The chair- 
man announced that a new station, in keeping with 
its surroundings, is to be built at Letchworth, the 
expenditure being justified by the growth of this 
as a manufacturing centre. Work on the Enfield- 
Stevenage line is making steady progress, but the 
great tunnel now in hand here will take two or 
three years to complete. When this extension is 
finished, the company will have an alternative route 
to London which may prove of great value in the 
future. The National Insurance Act will involve 
a payment by the company of 30,0001. per annum. 

The Great Eastern Railway Company had the dis- 
tinction of main‘ aining its passenger services intact 
throughout the strike. which, however, occasioned a 
loss in mineral traffic of nearly 40,0001. Most of the 
great lines are now abolishing their second.class 
accommodation, and, it is stated, with very satis- 
factory results. On the Great Eastern Railway, 
however, the s:cond.class receipts show a slight 
increase, due to the growing popularity of their 
Continental services. The receipts from this 
source constituted a record, being 17,4641. more 
than in the corresponding period of 1911. Wages 
were 22,8141. more during the half-year, and coal 
cost 20,6481. more. More was also spent on main- 
tenance, old rails being replaced with heavy metals. 
The company is also gradually replacing its present 
coaches with bogie carriages. These cost twice as 
much, but have more than twice the accommoda- 
tion. The cost of the National Insurance Act will, 
it is stated, be about 24,0001. per annum. 

The South Eastern and Chatham Railway Compa- 
nies were amongst those which do not normally keep 
a large stock of coal in hand. | When the strike was 
threatened, however, stocks were largely increased, 
and a considerable reserve was available at the 
commencement of the year. Unfortunately, how- 
ever, contractors were unable, owing to the demand, 
to continue their normal rate of supply during the 
period intervening between that date and the com- 
mencement of the strike, and thus a considerable 
reduction in train services became necessary, and, 
notwithstanding this, additional coal had to be 
bought at strike prices. Receipts fell by 50,000/., 
and coal, in spite of the reduced services run, cost 
37,0001. more. 

The interesting announcement was made that a 
train load of coal had been obtained from the Shakes- 





The Chatham Company is nowspending considerable 
sums in bridge replacements. Some of these bridges 
are 75 years old, and the fact that they have con- 
tinued to carry the traffic of the company in spite 
of its much heavier character, is an eloquent testi- 
mony to the capacity of our early railway engineers 
The capital account of the company is in deficit by 
nearly half a million, but under existing conditions 
the directors find it more advisable to borrow from 
the .bank than to issue new debentures. This 
condition of affairs shows strikingly that in a grow- 
ing industry capital must in the very. nature of 
things constitute a first charge on the revenue. 
Emotional declamations that a decent wage for the 
workmen, whatever the p may mean, shall 
take priority will never be able to alter this. Every 
great industry requires for its progressive develop- 
ment a continuous supply of fresh capital, and 
it is this supply which used to improve equipment, 
increases the efficiency of operation, and ulti- 
mately make possible a rise in the standard of wages. 
If the investor sees no prospect of a reasonable 
return for his enterprise this capital will not be 
forthcoming, and a rise in the general standard of 
living becomes impossible. This remains true even 
when railways are Stateoperated, though as theState 
takes all the risk the investor may then be content 
with a lower rate of interest. In such a case, 
however, the development of the nationalised 
industry is invariably retarded, and is commonly 
parasitic in character, no very material improvement 
in transport having been effected by any of the 
many State railway administrations. 

The London, Tilbury, and Southend Railway 
Company held its last meeting as an independent 
undertaking, and will in future form part of the 
Midland system. When the railway was taken 
over by the company in 1875, the capital account 
stood at 800,000/., and the line was 45 miles 
long. It is now 87 miles long, and the capital is 
54 millions. In the first half-year of the com- 
pany’s operations 855,049 passengers were carried, 
the corresponding figure for the past half-year 
being over 17 millions. The line in 1876 had no 
rolling-stock of its own and no block system, the 
trains running by time-table. 

The London, Brighton, and South Coast line 
would have. had an excellent half-year had it not 
been for the coal strike, but actually there was a 
diminution in the receipts of 80,000/., whilst ex- 
penses were reduced by 14,562/. The clectrical 
services continue to prove highly satisfactory, and 
the gain in passengers since their inauguration in 
December, 1909, is estimated at 14 millions. The 
abolition of the second-class, it was stated, had 
lightened trains and rendered possible an accelera- 
tion of some of the services. 

The North-Eastern Railway Company, which 
serves such an important manufacturing area, 
was naturally a severe sufferer by the strike. The 
reduction in revenue was 400,000/. Train services 
were, of course, curtailed, and at the termination 
of the dispute the company had coal in hand 
sufficient to maintain these reduced services some 
weeks longer. Passenger receipts fell off by 
40,0001. and mineral receipts by 328,000/. So far 
as possible, the company’s shops and other works 
were kept going, the directors holding that there 
would be no real economy in postponing necessary 
repairs, whilst short time would have meant hard- 
ship for the men. The National Insurance Act 
will cost the company 40,000/. per annum. 

The London Electrical Railway Companies seem 
to have, on the whole, suffered Jess from the strike 
than did the main line undertakings. The Great 
Northern and City Railway Company has now a 
balance after payment of fixed charges. The pas- 
senger traffic increased by half a million. The success 
of this line was retarded by the electrification of 
the tramways, but the prosperity of these is now 
threatened by the more efficient service rendered 
age by the introduction of the motor-omnibus. 

e Metropolitan Railway Company took 90001. 
less, and spent 4000/. less. Train services were re- 
duced at the onset of the strike, and there was accord- 
ingly still several weeks’ supply of coal in stock at 
the end. The three reconstructed turbo-units at 
Neasden are stated to be proving very satisfactory 
in service, reducing materially the cost of electric 
power. 
expected to be sufficiently forward before the end 


| of the year to permit of a largely increased service 


direct to the City. The electrification of the East 
London line will also be completed within the same 





The improvements at Baker-street are | 
| under-davits accommodation for all on board in 345 


again through to New Cross. The District Railway 
Company’s receipts increased by 98001. The car 
mileage was 640,000 more, but the receipts per 
car-mile were, nevertheless, 9.59d., which is about 
~ more than in the corresponding period of 1911. 

e number of passengers carried was 42,910,000, 
constituting a record for the line. 

The Central London Railway Company was less 
fortunate, carrying 2? millions fewer passengers, 
and taking 18,8751. less. This loss is attributed 
mainly to the motor-omnibus competition. Ex- 
penses were reduced by 12,239/., and much is 
expected from the completion of the extension to 
Liverpool-street. 





LIFESAVING APPLIANCES AT SEA. 

A CATASTROPHE on the scale of that of the Titanic 
quite naturally gives rise to an insistent cry on the 
part of the public that ‘‘ something must be done,” 
a phrase which, according to Palmerston, if our 
recollection is co:rect, generally means something 
foolish. He is but a poor journalist, out of his 
element on a popular paper, who has to wait to 
assimilate highly technical evidence before pro- 
nouncing his verdict on the causes of such a 
disaster, and who is not prepared off-hand to lay 
down in detail rules for future guidance. The 
Review of Reviews, for example, devoted some 
pages of discussion to the Titanic disaster, ter- 
minated by the following conclusions, every one 
of which has been itively disproved by the 
evidence: — ‘‘The disaster was due to three 
causes—the faulty system of regulation of ocean 
travel, for which the Governments of the United 
States, Great Britain, France, and Germany must, 
toa degree, be held responsible ; the ever-increasing 
competition of most of the larger steamship lines 
to provide larger and faster vessels in which, of 
late years, the luxuries and elegances of travel 
have crowded out the appliances for safety, and 
the craze for speed and luxury demanded by the 
public and supplied by the steamships in response 
to the demand.” In one sense of the word, the 
judgment above promulgated is certainly ‘‘ sound,” 
but as the classical poet says of the supposititious 
nymph Echo, it is sound and nothing more, having 
been shown by the evidence of the experts examined 
to be absolutely devoid of any basis of fact. 

Fortunately the subject of the safety of the sea- 
farer has not yet become a question of party 

litics, and thus the Marine Department of the 

rd of Trade is still permitted to seek guidance 
from specialists, and may for the present, at any 
rate, to some extent, ignore the demands of those 
whose sole qualifications for the expression of 
an authoritative opinion consist of fluency and 
enthusiasm. Unfortunately it is not possible to 
wholly disregard popular clamour, and in some 
respects the recommendations of the Advisory Com- 
mittee on Safety Appliances at Sea appear to go 
farther than is warranted by the evidence which 
they have collected, and which constitutes a most 
valuable and informing appendix to their report 
as published last Friday. This report is moles by 
all members of the Committee, but there are 
numerous reservations by individual members. In 
the past, passenger and emigrant ships have been 
surveyed by the Board of Trade and cargo ships 
by Lloyd’s or kindred societies. The Board of 
Trade has, however, the power to detain cargo 
ships, if for any reason it believes them unsea- 
worthy, and is responsible for fixing the boating 
accommodation provided and the load-line. 

The total shipping registered in the United 
Kingdom numbers 14,388 ships, aggregating 
11,299,368 tons, of which 890,172 tons are sailing 
vessels, the rest being steam. Of the total number 
registered 4191 are fishing-boats of 150 tons and 
under, and there are in addition 2160 other boats 
registered of under 50 tons. This leaves a total of 
6450 cargo-boats engaged in home or foreign trade, 
in addition to 1587 ships holding passenger certiti- 
cates. 

All the cargo-boats are required to carry on each 
side a sufticient number of boats to serve all on 
board, but the boating accommodation of passenger 
vessels has been based ona tonnage scale, the limit 
of which was 10,000 and over. Of the 518 foreign- 
going passenger steamers, this scale provided 


‘eases. Of the remainder, forty-nine actually did 
‘carry under davits enough bvats in excess of the 
scale to provide for all on board, and in twenty-six 


peare Cliff Colliery, and had proved of good quality. limit, and the Metropolitan trains will then run more the accommodation was sufficient when the 
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‘* additional” boats and life-rafts were included. 
Hence in only 103 was the accommodation insuffi- 
cient for all on board. 

Naturally the question as to the utility of boats 
isa matter to be settled by experience rather than 
by a priori reasoning, and some very instructive 
figures are set forth in the report. he statistics 
show that, so far ‘* from appliances for safety being 
crowded out by the eraze for speed and luxury,” 
there has been a progressive diminution, not 
merely in the percentage of casualties from year to 
year, but in their total number, in spite of the 
enormous increase in the total ships at sea. For the 
nine years ending June 30, 1885, 1370 lives were lost 
in sailing vessels, and 680 in steamers, the per- 
centage to the total carried being 1.12 for the 
former and 0.61 for the latter. For the correspond- 
ing period ended June 30, 1911, the total loss 
was 306 in sailing vessels, and 398 in steamers, 
the respective percentages being 0.88 and 0.14. The 
diminution has been due to the prevention of casual- 
ties necessitating the use of safety appliances and 
not to the succour afforded afterwards by these 
devices. In the periods considered there is, with 
one possible exception, no evidence of lives being 
lost through a lack of boating accommodation, and 
the proportion of cases in which ships’ boats have 
proved of avail has steadily diminished. 

During the twenty years ending June, 1911, 
there were 171 casualties to shipping in the North 
Atlantic, resulting in a loss of 1097 lives, of which 
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118*were on passenger vessels, 848 on cargo bvats, 
and 131 on sailing-ships. The passenger vessels 
on this route are believed to have made, in the 
period covered, about 24,000 voyages, carrying 
9,000,000 passengers. 

_ The Titanic disaster, of course, mars these statis- 
tics, but an earthquake in London might equally 
give rise to an abnormal increase in the Thee. 
politan death-rate, and is nearly as likely as 
another calamity like that of last April. The catas- 
trophe was also exceptional as being one in which 
further boating accommodation might well have 
proved of service in spite of the fact that, as 
matters actually turned out, the boats left the ship 
only partially filled. In general however, serious 
sea accidents will occur in rough weather, and it then 
becomes extremely problematical whether in the 
case of a ship carrying many passengers it will be 
possible to utilise more than a fraction of the boats 
and rafts available. 

The existing davits certainly constitute a far 
from satisfactory device for lowering boats into a 
rough sea, and it has been suggested that a long- 
jibbed power-operated crane should be utilised for 
the purpose, but the sight of a boat swinging freely 
from a rope 60 to 70 ft. long is hardly likely 
to reassure engers, who, as experience has 
proved, are difficult to persuade to embark even 
under existing circumstances. There is, moreover, 
very great danger of the boat being smashed 
against the ship’s side during the operation of 
lowering, unless the jib of the proposed crane be 
of excessive length of reach. It might be possible 
to lower the boats on cradles running in guides 
riveted to the sides of the vessel, but such a proposal 
would need to be very carefully examined before an 
assured opinion could be expressed as to its prac- 
ticability. 
methods for the lowering of boats is now being 
studied by a special committee, under the chairman- 
ship of Professor Biles, but in view of the extreme 
rarity of the occasions on which boats can ever 





prove of service, it may not unfairly be argued that 
more attention is being devoted to the subject of 
boats than the circumstances warrant 
The Committee have advised that foreign-going 
vessels shall carry sufficient accommodation for all, 
but not under davits. Vessels of 2000 to 3000 tons, 
they remark, are certified to carry from 775 up 
to 1024 persons, which at 50 per boat would require 
15 to boats under davits, and these it would be 
physically impossible to fit on ships of the sizes in 
question. The same difficulties arise, they state, 
with ships of 10,000 tons, carrying perhaps 2200 
a Even with 60 persons per boat 35 
ts would be required, and for such a total it is 
not ible to find room under davits. Had a 
requirement to this effect been in existence in the 
past, the Committee report that the existing types 
of emigrant ship would never have been produced, 
and it is on this type of vessel that life is shown 
by the statistics to be the safest. The Committee 
accordingly adhere to their scale as recommended 
on July 4, 1911, with the addition that in the case 
of vessels of more than 640 ft. long, there should be 
an additional pair of davits on each side for every 
extra 80 ft. in length. Otherwise, their scale of 
1911 remains unaltered. This required, in the case 
of ships of between 10,000 and 12,000 tons, 16 boats 
under davits, with a capacity of 5500 cub. ft., whilst 
| for vessels of 50,000 tons and upwards the accom- 
modation was fixed at 16 boats under davits, plus 8 
readily attachable thereto, with an aggregate capa- 








city of 8300 cub. ft. The Committee, it will be seen, 
adhere to the tonnage scale as a basis of fixing the 
boat capacity ; but they recommend that, for the 
present at any rate, additional accommodation in 
the shape of rafts, inboard boats, &c., should be 
carried, so as to provide a place for every soul on 
board. They do not, however, endorse the reac- 
tionary recommendation of Lord Mersey that Rule 12 
should be definitely abandoned. This rule pro- 
vided that where vessels are divided into efficient 
water-tight compartments some of the additional 
accommodation ordinarily required should be dis- 

nsed with. In practice the rule has been 
argely a dead letter, owing to the difficulty of 
satisfying the Board’s requirements, the officials of 
the Marine Department being naturally very averse 
to assuming any responsibility they can conveni- 
ently avoid. The Committee hold, however, that 
it is of the utmost importance that such develop- 
ments in shipbuilding should be encour: as will 
render ships unsinkable ; but until the Bulkheads 
Committee now sitting report they advise that 
Rule 12 be suspended. 

In the case of passenger-hoats plying in home 
waters, excursion-boats, and the like, the sub- 
committee, charged to investigate the question, 
point out that both in the case of the disasters 
to the Stella in 1899, to the Hilda in 1905, and 
to the Berlin in 1997, the boat accommodation 
provided was in excess of the number actually 
on board at the time. In the case of the Berlin 
every boat was smashed or carried away within 





This matter of providing improved | 


a few minutes of the stranding, and in the case 
| of the Hilda some could not Jaunched owing 
|to the nearness of the rocks, whilst one wa: 
| smashed as it was lowered. The return of casual- 
| ties over a period of years shows, nevertheless, a 
remarkable immunity from accident, and the Com- 
mittee advises that there is no ground for drastic 
| iene so far as this class of vessel is concerned. 
|The boats now carried will not accommodate alj 
carried in times of heavy traffic, and it is not prac- 





ticable in most cases to increase them, and it would, 
moreover, be impossible in the case of a disaster to 
a crowded vessel to get more than a few away what- 
ever the number supplied. The number of buoyant 
seats and rafts could, however, be increased in 
many cases, and the Committee recommended that, 
in cross-Channel services, accommodation should 
thus be provided to make the total equal to 50 per 
cent. of the number for which the craft is licensed. 
In the case of excursion steamers navigating in 
smooth waters, the Committee consider that the 
above figure might be reduced to 25 per cent. The 
past record of this class of vessel is, it is stated, 
very good. As they never go far from land, it 
would have to be a very exceptional accident in 
which the shore could not be reached before the 
vessel foundered. 

Wireless telegraphy, the Committee report, 
should be fitted on board all ocean-going steamers 
carrying more than fifty passengers, provided that 
a free market can be established in the apparatus 
required. Assuming this condition, it is advised 
that a continuous watch should be maintained in 
the Marconi room of each vessel, though only one 
skilled operator need be carrieJ, it being sufficient 
for the ‘‘ reliefs” to be able to recognise a distress 
signal. The refusal of the Post Office to maintain 
wireless stations at the Channel Islands is adversely 
commented on, and the opinion is expressed that the 
installations there should be regarded rather as a 
national contribution to the safety of life at sea 
than as stations to be justified wholly on com- 
mercial considerations. The range of the system 
fitted to ships should, it is stated, be 100 miles by 
day. A majority of the Committee also hold that 
wireless plant should also be fitted to home-trade 
passenger ships, but cargo ships as a class ought 
not, it is stated, to be compelled to instal radio- 
telegraphic apparatus, unless Parliament bears the 
cost. 

An interesting history is included in the report 
of the establishment of the recognised Atlantic 
steamship routes. Like every other advance in 
the security of travel, this important reform was 
due to the initiative of private traders. The first 
attempt to establish an agreement for fixing definite 
routes was made in 1876 by Mr. T. H. Ismay, but 

eneral consent could not at that time be secured. 

his was not arrived at till 1891, when definite 
southern and northern routes weré established, the 
latter being used from the middle of July to the 
middle of January, and the other during the re- 
mainder of the year. In 1898 the routes were recon- 
sidered, and independent east and west-bound tracks 
laid down on each route, the southern one of which 
was, moreover, carried further south, and some 
alteration made to the periods of the year during 
which each was to be followed. The southern routes 
as now established are laid down in the chart repro- 
duced herewith. The Committee report that they 
are in normal seasons safe and prudent, but on four 
occasions since 1898, the companies who are parties 
to the agreement have carried the southern route 
further to the south owing to the discovery that 
ice was travelling in these years to unusually low 
latitudes. This course has also been taken this 
year, but the news of the unusuil southern exten- 
sion of ice only reached those responsible after the 
sailing of the Titanic. The Committee advise that 
the standard tracks as laid down in 1898 be main- 
tained, and that the alterations called for by an 
abnormal travel of ice be left as heretofore in 
the hands of the companies who have perforce 
the earliest information on the subject. Any 
changes must of necessity be made at short 
notice. It is, however, suggested that the Govern- 
ment might station, early in March each year, obser- 
vation vessels to the north of the routes to collect 
data on which some estimate might be formed as 
to the probable southern extension of the ice in 
the following season. 

The Committee draw attention to the fact that 
the popular impression that sea speeds in general 
have in abnormally during the past few 
years is erroneous. From 1895 to 1911 the average 

ross tonnage of ships in the Atlantic trade rose 
rom 5784 to 11,722 tons, but the average speed 
increased from 13.81 to 15.16 knots only. In 
1895, moreover, there were six vessels with speeds 
of over 20 knots, and there were but nine in 
1911. 

The Committee also make some recommenda- 
tions as to the construction of lifeboats, their most 
important recommendation being that the depth 
used in calculating the capacity of such boats shall 
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in no case exoeed 3.60 ft., and if equal to or less 
than this quantity, it shall not exceed 45 per cent. 
of the breadth. 





AIR IN SURFACE-CON DENSERS. 

In a valuable paper published in a recent issue 
of the Journal o the unior Institution of Engi- 
neers, Mr. J. M. Newton, B.Sc., discusses in a 
highly instructive fashion the question of air leakage 
into a condenser, and its effect upon steam-turbine 
economy. He remarks that if the volumetric 
capacity of the air-pumps be known (as it generally 
is to a sufticient degree of approximation), it is 
possible to determine the weight of air extracted 
per hour by comparing the temperature of the 
steam entering the condenser with the tempera- 
ture at the air-pump suction. Thus, in one case 
the weight of steam condensed per hour was 8200 Ib. 
Its temperature as it entered the condenser was 
92 deg. Fahr., the corresponding vapour pressure 
being 0.741 lb. absolute. The proportion of air 
present here is very small, and thus the total pres- 
sure is practically that of the steam alone. The 
temperature observed at the air-pump suction, 


of Mercury 


(2970) 


on the other hand, was 85 deg. Fahr., the corre- 
sponding vapour pressure being 0.594 lb. per 
sq. in. The difference between this pressure and 
the former must be due to the partial pressure 
of the air at the air-pump suction, which was 
accordingly 0.147 lb. per sq. in. The effective 
volumetric capacity of the air-pump was estimated 
at 138 cub. ft. per minute at a pressure of 0.147 lb. 
per, 8 in. and a temperature of 85 deg. Fahr. 

uced to atmospheric pressure and a tempera- 
ture of 32 deg. Fahr., this figure corresponds to 
about 1 cub. ft. per minute of air measured under 
standard conditions, so that the weight of air 
abstracted from the condenser per hour was 4.851b. 
In another case mentioned in Mr. Newton's paper 
the weight of steam condensed was 6500 lb. per 
hour. Its temperature on entering the condenser 
was 102 deg. Fahr., whilst the temperature of the 
air-pump suction was 65 deg. Fahr. Here the 
partial pressure of the air was no less than 0.70 lb. 
per sq. in., and the weight of air abstracted by the 
pumps per hour amounted to 20 lb. The power 
taken to operate the condenser was 13.8 kw. A 
careful search discovered a few pin-hole leaks in 
the copper bellows-pipe between the turbine and 
the condenser. On stopping these the exhaust- 
steam temperature fell to 84 deg. Fahr., and the 
temperature at the air- pump suction rose to 
77 deg. Fahr., so that the partial pressure of the 
air was 0.11 lb. per sq. in., which was equivalent 
to a weight per hour of but 2.1 Ib. The power 
absorbed by the condenser plant fell simulta- 
neously to 6.6 kw. The quantity of cooling water 
was reduced by asmen and the vacuum in- 
creased by } in., correspcnding to a reduction 
of 44 per cent. in the consumption of the turbine 
per kw.-hour. Atthe same time the feed tempera- 
ture was raised about 13 deg. Fahr. The net result 
of these various improvements was to increase the 
all-round efficiency of the plant by 7 per cent. Mr. 
Newton adds that in ordinary high-class work air- 
leakage should not exceed 4 Ib. for each 10,000 Ib. of 
steam condensed. To secure this result, however, 
air-leakage must be effectively stopped. The main 
joints, Mr. Newton states, are generally carefully 
made ; but a badly-made pressure-gauge connec- 


tion will admit sufficient air to reduce the efficiency | 


of the whole plant by several per cerit. To detect 





these small leaks a candle-flame is, he states, use- 
less, ard he recommends that the air-pump dis- 
charge branch should be closed by a blank flange, 
aad the whole system which is subject to vacuum— 
viz., the air-pumps, condenser, and exhaust pipe 
—filled up with water to as high a level as possible. 
It is not necessary, he says, to apply pressure. 
The water drops from every leak, however small, 
and the place is then marked with chalk. 

In his paper he gave the annexed diagram, show- 
ing the vacua attainable in air-free condensers when 
the cooling water is supplied at different tempe- 
ratures, and the ratio of Q, the cooling water sup- 
plied, to W, the steam condensed, has the values set 
off on the vertical scale. He draws attention to the 
fact,shown by the curves, that for the highest vacua 
a low temperature of cooling water is more im- 
portant than a copious supply, and that for ratios of 


above 70 the rate of improvement in the vacua 
Generally, he states, that 





is in all cases very slow. 


in turbine practice the most economical ratio of 
. lies between 60 and 70. 





LEGAL INCIDENTS OF A CONTRACT 
WITH A LOCAL AUTHORITY. 

Every person who enters into a contract with a 
local authority must pay special attention to the 
forms and requirements of the law. Whether the 
party concerned be an engineer in his capacity as 
such, or a contractor who is undertaking the 
execution of some large works, it is equally im- 
portant to make sure that the law is observed. 
Indeed, so vital are the interests at stake that it 
should be made a rule never to enter into any con 
tract with a local authority without consulting a 
solicitor. The following notes may serve to draw 
attention to the importance of this matter. 

It is an ancient principle of English law that, as 
a general rule, a corporation is not bound by con- 
tract unless that contract is under the seal of the 
corporation. The reason for this is said to be that, 
if contracts could be made indiscriminately in 
other ways, there might be no limit to the liability 
of the corporation, which would become bound by 
the acts and deeds of irresponsible members. 
Further, it is said that in the case of a municipal 
authority or local council the strictest formality is 
necessary in the interests of ratepayers. 

There are certain exceptions to the rule that the 
contract of a corporation must be under seal. In 
the first place, if the acts done are such as .the 
corporation is appointed to do, the seal need not 

u Thus a trading corporation may draw 
bills without affixing their seal. Similarly, if the 
acts are of a trivial nature, or of frequent occur- 
rence, or require to be done on the spot by one of 
the corporation’s servants, the seal may be dis- 
pensed with. For instance, a company incorpo- 
rated under the Companies Act, 1862, for the 
working of collieries, contracted with an engineer 
for the erection of a pumping-engine and machinery 
for that purpose, and paid him part of the price. 
In an action by the company against the engineer 
for a breach of contract in refusing to deliver the 
engine and machinery it was decided that the 
action was maintainable, although the contract was 
not under the seal of the company. Again, when 
the contract falls within the purposes for which the 
corporation was created, and has been executed, if 
the corporation have received the goods or accepted 
the benefit of the contract, it has been held that 
the objection that the contract is not under seal is 
then no longer tenable. Thus the guardians of a 
union gave a verbal order for iron gates for the union 
workhouse. The gates were supplied and used for the 
purpose. It was decided that the contract for the 
gates was incident to the purposes for which the 
guardians were incorporated, and was, therefore, 
within the exception to the general rule requiring 
the contracts of corporations to be under seal. In 
Clarke v. Cuckfield Union (21 L.J., Q.B. 349), Mr. 
Justice Wightman said :-—‘‘ Wherever the pur- 
poses for which a corporation is created render it 
necessary that work should be done, or goods sup- 
plied to carry such purposes into effect, as in the 
case of the guardians of a poor-law union, and 
orders are given at a board regularly constituted 
having general authority to make contracts for 
goods or work necessary for the purpose for which 
the corporation was created, and the work is done 
and (or) goods supplied and accepted by the 
corporation, and the whole consideration for pay- 





ment executed, the corporation cannot keep the 
goods, or the benefit, and refuse to pay on the 
ground that though the members of the corporation 
who ordered the goods or work were competent 
to make a contract and bind the rest, the formality 
of a deed or of affixing a seal was wanting, and 
then say no action lies, we are not competent to 
make a parole contract, and we avail ourselves of 
our own disability.” 

All appointments of municipal officers should be 
made under seal. In view of the foregoing remarks 
in regard to ‘‘executed consideration ” and other 
matters which may prevent the corporation stand- 
ing on its strict rights, the importance of this rule 
may not seem apparent at first sight, but cases 
show that a local authority is not above raising a 
technical defence when the opportunity arises. 

Section 174 (I) of the Public Health Act, 1875, 
provides that every contract made by an urban 
authority whereof the value or amount exceeds 50). 
shall be in writing and sealed with the common 
seal of such authority. On this ground an engineer 
employed by the surveyor to a local board, in pur- 
suance of verbal directions of the board, to prepare 
plans for offices, was held by the Court of Appeal 
not to be entitled to recover the cost of the making 
of the plans. 

Another case arose in July, 1899, when a plaintiff 
was retained by an agreement under seal to act as 
engineer for the Billericay Rural District Council 
in connection with certain sewerage works, 
During the progress of the work it was found that 
certain other works were required, and the plaintiff 
was virtually instructed by a Committee of the 
Council to act as engineer in respect of the exten- 
sion work, and to render services similar to those 
rendered by him under the former agreement. It 
was also agreed, but not in any document bearing 
the seal of the Council, that the extension work 
should be carried out upon terms similar to 
those upon which the other work had been exe- 
cuted. The plaintiff had full instructions for, and 
actually executed, work under the second contract, 
but when the time came for payment for his ser- 
vices the Council refused to discharge their liability 
on the ground that the contract was not under seal. 
It was held in the first instance that the defence 
was good, and that although the defendants had 
had the benefit of the plaintiff's advice and work, 
they were under no liability, as he had not been 
employed under any agreement bearing the seal of 
the Council. The Court of Appeal, however, re- 
versed this decision, and have decided that as the 
work and services were accepted by the Council, 
the law implied a contract to pay for them, and 
that the absence of the seal was no answer to 
the claim. 

One of the most recent cases dealing with the 
liabilities of a contractor upon a contract entered 
into with a local authority is Bell v. Bridlington 
Corporation, which was reported in the Times of 
July 18, 1910. There the plaintiffs were contractors 
who had been employed in connection with the 
relaying of a drain for Bridlington across the sea- 
shore with an outlet to the sea, the work to be 
done for 7001. They were to be paid for extra 
work as ordered by the borough engineer. At the 
end of the work the plaintiffs sought to recover a 
large sum in addition to the 700l. on the ground 
that alterations had been made to such an extent 
as seriously to increase the cost of the works. The 
defendants resisted this claim on the legal ground 
that no new contract for the alterations had been 
sealed, and on the practical ground that any altera- 
tions which had been ordered tended to simplify 
the work rather than to make it more difficult. 
The official referee who tried the case held that, 
assuming such altered work were ordered by the 
borough engineer, the corporation were not liable 
to pay for it, on the grounds that :—(1) That the 
174 Section of the Public Health Act precluded the 
contractor from maintaining any claim on such 
contract, it not being under seal; and (2) that the 
borough engineer had no authority to order such a 
deviation from the work. : 

It may not be superfluous to draw attention to 
another point which should be observed, especially 
in relation to contracts between engineers an 
local authorities. Thisis that there must be nothing 
in the nature of a secret commission paid to the 
engineer. This matter is regulated by the civil law, 
and is apart altogether from the Prevention of 
Corruption Act, which imposes upon those who 
receive secret commissions certain heavy penalties. 
Thus no person employed by a local authority 1s per- 
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mitted to be in anywise concerned or interested in 
any bargain or contract made with that authority. 
Further, if he be so concerned or interested, or if, 
under colour of his office or employment, he accepts 
any fee or reward whatsoever other than his proper 
salary and allowances, he becomes not only liable 
to penalties, but incapable of holding or continuing 
in any office or employment under the Act. 

This enactment prevents an engineer receiving 
gratuities from contractors or extra remuneratic a 
for services rendered to the local authority which 
employs him. Thus, in a comparatively recent case 
it appeared that by the terms of contracts entered 
into with a local authority for the purpose of the 
Public Health Act, the surveyor to the local 
authority was to receive from the contractors, in 
respect of bills of quantities to be prepared by them, 
percentages on the amounts which he should 
certify to be due to such contractors respectively 
from the local authority. It was decided that in 
respect of each contract the surveyor was liable 
to a penalty as having been concerned or interested 
therein within the meaning of the section. In 
another case the local authority employed their 
surveyor, apart from his ordinary duties, to super- 
intend the construction of certain drainage works 
as their engineer, and agreed to remunerate him by 
a percentage on the outlay. It was decided that 
he was liable to the penalty imposed by the above 
section. Cases of secret commissions are, of course, 
of another class from these examples, and even 
apart from Statute, the common law of England 
would set aside any contract, which had been 
polluted by the receipt of or payment of such a 
secret commission. 








NOTES. 
CoaL IN JAPAN. 

Tue Financial and Economic Annual of Japan, 
to which we recently referred (ENGINEERING, 
page 200 ante), gives very complete statistics of 
the mining industry, and shows its very varied 
character, all the more important minerals being 
represented to a greater or less extent. Those who 
are interested in coal-mining will find a good deal 
of interesting information in a consular report 
recently issued by the Foreign Office on the 
Coal-Mining Industry in the Hokkaido (formerly 
called Yezo). In this report there are some 
features worthy of general publicity, and of the 
attention of all those who are interested in 
coal-mining, no matter in what country the 
work is being done. The report is No. 682 in 
the Miscellaneous Series, and may be obtained 
through any bookseller (price 2}d.). From a sketch 
of the history of coal-mining in the island, it 
appears that the presence of coal was made known 
about sixty years ago. In 1874, Mr. B. S. Lyman, 
an American geologist in the service of the Imperial 
Government, visited the locality and made a report 
on its resources, but it was not till 1888 that the 
work was taken up in earnest, and one of the most 
valuable and extensive seams was exploited. The 
coal-fields in the Kokkaido are very extensive, and 
various estimates have been made of their contents. 
In 1891, a report was made by the engineer in the 
Hokkaido administration that the quantity of coal 
contained in the fields examined up to date was 
estimated at 600,000,000 tons. It has since been 
discovered that that estimate was singularly low. 
When, therefore, it is remembered that the total 
output of coal from the whole of the Hokkaido 
barely exceeds 1,500,000 tons per annum, and the 
estimated resources of the rest of Japan are under 
800,000,000 tons, the prospects of a successful 
development of the industry in the Hokkaido are, 
as far as latent resources go, exceptionally favour- 
able. The output of coal from the Hokkaido is as yet 
of no very great value, but still it is by far the most 
important production in the island, and it has been 
steadily on the increase. Compared with the out- 
put of the whole of Japan, the Hokkaido coal pro- 
duction averages about one-tenth, growing consis- 
tently with the national production. The figures 
in 1910 were 1,591,699 tons for the Hokkaido, and 
15,681,324 tons for the rest of Japan. It is a 
curious fact that, in spite of the gradual increase of 
coal production in the Hokkaido and the rest of 
Japan, there has been no increase in value for 
the last five years. In 1906, when the output 
of Japan was 12,000,000 tons, the value was 
63,000,000 yen. The value was the same in 
1908, though the output had increased 2,000,000 
tons ; and in 1909 it went down to 58,000,000 yen, 





though there was a slight increase in the produc- 
tion. In the Hokkaido the same circumstances 
are met with. During the years 1908-10 the pro- 
duction has been fairly steadily maintained, but 
the value has gone down 2,000,000 yen. ‘This state 
of affairs is accounted for by :—(1) The intro- 
duction of labour-saving devices and improved 
machinery has enabled the coal produced to be 
sold at a reduced rate, hence causing a reduction 
in value per ton; and (2) the output has been 
ter than the demand, and the coal-mines have 
ad a large quantity of accumulated coal in their 
hands, thus forcing them to reduce their prices. 
This cause, moreover, explains the slight reduction 
in output during the past year, and must not, as 
the companies assert, be taken as a sign of the 
exhaustion of the mines. The individual product 
of the Japanese miner works out to about 158 tons, 
while his average daily wage-earning capacity is 
only Is. 5$d., but the cost of living in Japan is 
much smaller than in this country. The report 
contains a great deal of information about the 
conditions of the workers and the methods of 
working, which will be read with interest by all 
engaged in the mining industry, but for which we 
must refer to the report. 


Tue Toxictty or Paints. 


Painters complain that white-lead paints possess 
a characteristic smell different from that of any 
other paint. This characteristic smell is said to be 
due to a volatile lead compound, and many cases 
of so-called lead poisoning have occurred amongst 
persons who have inhabited rooms freshly painted 
with white lead. The matter was brought to the 
notice of Professor E. C. C. Baly, F.R.S., of Liver- 
pool, who has investigated the cause. During a 
discussion of the relative merits of the basic car- 
bonate and the basic sulphate of lead as pigments, 
he at once detected by smell a most decided differ- 
ence between the two substances when ground in 
linseed oil. Proceeding to test this emanation 
spectroscopically, he found that the white-lead-oil 
mixture contains a volatile material which effects an 
absorption of ultra-violet light, and which ingredient 
may be driven off at a gentle heat, 60 deg. to 65 deg. 
Cent. Some tests with dry white lead in the same 
apparatus gave entirely negative results. To test 
whether at lower temperatures the same substance 
would be evolved, only more slowly, two wooden 
boxes were made, one coated internally with a cream 
of white lead and oil, and the other with a cream of 
basic sulphate and oil. After standing in a warm 
room for twelve hours, positive evidence was obtained 
from the white-lead box, but none with the other ; 
thus showing the liberation of the vapour under 
ordinary painting conditions. The smell from the 
glass tubes used in the various experiments—after 
they had been heated—was singularly nauseating, 
and in the case of the tubes containing the white 
lead the vapours produced certain specific symptoms, 
such as lassitude and severe localised headache fol- 
lowed by diarrhoea. Experiments made to determine 
whether the volatile substance was a compound of 
lead showed that a mixture of lead hydroxide and 
raw linseed oil evolved the vapour more readily than 
the white-lead mixture iteclf After a short time 
it turns yellow, apparently due to the oil depriving 
the hydroxide of its combined water with the forma- 
tion of lead oxide. Other substances mixed with 
oil were also tried—e.g., red lead, lead peroxide, 
and manganese dioxide. In each case the same 
volatile product was obtained also at a low 
temperature, about 50 deg. Cent. Similarly, 
also, it was found that a litharge oil mixture 
gave the volatile compound, though at not so 
low a temperature as the lead-hydroxide-oil mix- 
ture. No special care was taken to dry these last 
four substances, but it would seem a reasonable 
conclusion that, in order to guard against the for- 
mation of the poisonous volatile product, it is 
advisable to use neither a pigment that is hydrated, 
such as white lead, nor one that is an oxidisi 

ent, such as red lead. For this reason it woul 
a appear dangerous to employ driers that act by 
oxidation. The poisonous volatile compound ap 
to be an aldehyde, of great reducing power. Test- 
ing from this standpoint, the following were all 
mixed with raw linseed-oil : silica, zinc white, basic 
lead sulphate, white lead, lead hydroxide, and man- 
ganese dioxide ; and it was found that reduction of 





the silver test solution was first observed at the 
same temperatures as those at which the light | 
absorption had been noticed spectroscopically ; | 
that is to say, manganese dioxide, lead hydroxide, | 


and white lead caused reduction when warmed 
to 50 deg. to 60 deg. Cent., whilst basic lead 
sulphate, silica, and zinc white did not cause 
the reduction until 90 deg. Cent. had been reached. 
The effect of mixing the stiff ~~ as previously 
used, with more raw linseed oil, until they had the 
consistency of thick cream, caused the reduction to 
make its appearance at lower temperatures, but the 
same ratio hetween the various substances was still 
maintained. The effect of mixing the paints with 
turpentine, in the usual proportions, was that the 
volatile substance was more easily produced than 
when the raw oil was used alone, without tur- 
pentine, whilst the ratio between the activity of 
the several solids was retained. As an instance of 
the readiness with which the product was obtained, 
white lead mixed with oil and turpentine gave at 
ordinary temperatures, to the air passed over it, 
the reducing power in two hours, while no trace of 
reduction was obtained with basic lead sulphate 
under the same conditions. The relative ease with 
which the volatile compound was liberated was :— 


Zinc white or basic lead sulphate ... ast 10 
White lead __... ve i od .. 150 
Lead hydroxide ms y ... 20 


The experiments show that the cases of poisoning 
which have been noticed amongst people inhabiting 
rooms freshly painted with white lead are probably 
due to unsaturated aldehydes, and not to be true 
lead poisoning. It is possible to minimise the 
nN ag a using basic lead sulphate or zinc white, 
and by using as little drier as possible ; avoiding 
white lead and the even worse red lead. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, August 14. 

Tue activity in pig iron will result in the blowing- 
in of a few furnaces. July output was 77,738 tons 

r day from 247 furnaces, against 81,258 tons in June 
soto of hot weather. The greatest activity in pig 
is in basic, in which large transactions are reported. 
July production fell off 3600 tons per day. August 
production will be heavy. Buying for 1913 delivery 
will soon set in. Prices are c ing up all around, 
and the upward tendency will be stimulated by 1913 
contracts. Western steel centres are exceptionally 
active. Rail orders for the past week count up 
225,000 tons, of which 15,000 tons are on export 
account. There are at present under negotiation 
125,000 tons for early 1913 delivery ; 20,000 tons for 
fourth quarter, 1912; and 10,000 tons for export. It 
is apparently the intention of the railroad people to 
contract this year for all the rails they will need 
for the first half of next year. Several roads are 
placing supplemental orders of a few thousand 
tons each for the completion of track-laying now 
under way. Export* inquiries constitute quite an 
encouraging feature of business at present. Of the 
225,000 tons above named, four roads ordered 180,000 
tons, but the roads are not named. The lots were 
80,000, 50,000, 30,000, and 20,000 tons respectively. 
Nearly all the rail-mills have enough business to keep 
them going until January. The business in sight, 
when placed, will fill them up to May 1 at least. 
Usually a Presidential year restricts demand, but this 
time the rule does not work, which is rather surprising, 
as the supremacy of the long dominant party is so 
seriously jeopardised that fair, impartial, and well- 
informed people expect it to win out in November. 
Political unrest was never deeper and as portentous. 
The Press does not represent the popular feeling, and 
therefore the opinions based in newspapers lack the 
element of correct diagnosis. The enormous crops 
call for more rolling-stock and motive power than 
most roads , and transportation authorities are 
viewing the situation with not a little apprehension. 





HAWTHORN, LESLIE AND Co.—The accounts of Messrs. 
R. W. Hawthorn, Leslie and Co., Limited, for the past 
financial year show that after allowing 19,861/. for deprecia- 
tion and leasehold redemption, there is a divisible balance 
of 76,201/. Dividends amounting to 10 per cent. are recom- 
mended for the past year, 12,000/. is added to the reserve, 
and 20,6301. is carned forward. In 1911 the divisible 
balance was 91,675/. ; in 1910, 35,972; in 1909, 29,2462. ; 
and in 1908, 38,687/. 





“*SANDPLANE” FOR TRAVELLING IN THE DEsEKT.—We 
are informed that a group of French army officers 
stationed in Algeria have been lately carrying out a series 
of interesting experiments with a vehicle built like a 
sledge mounted on wheels and equipped with an air- 
propeller driven by a 50-horse-power engi The vehicle 
carries three passengers, including the driver, and is able 
to travel easily over the desert sand at a speed of from 
12 to 18 miles per hour. It can also ascend gradients of 
lin5. The vehicle is expected to greatly facilitate com- 
munications in the desert. The experiments are being 
continued, and one of the schemes. consists in fitting the 
vehicle with wings to enable it to leap over mounds and 
other impedimenta. 
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NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Market.—Last Thursday morning the 

ig-iron market opened with a steady tone, but prices of 
Pieveland warrants subsequently eased off. The dealin 
amonnted to 10,000 tons at from 61s, 5d. to 61s. 6d., 
61s. ., and 61s. 4d. cash, from 61s. 9d. to 61s. 10d. to 
61s. 7d. one month, at 61s. 9d. October 30, and 62s. O4d. 
three months, and closing sellers quoted 61s. 44d. cash, 
61s. 7d. one month, 62s. three months. In the 
afternoon Cleveland warrants again fell away, and 7000 
tons were done at from 61s. 3d. to 61s. 4d., and then at 
61s. cash, and from 61s. 5d. to 61s. 44d. one month. At 
the close sellers quoted 61s. 1d. cash, 61s. 4d. one month, 
and 61a. 7d. three months. Hematite was strong, and 
2500 tons changed hands at 77. cashjand eight days, 77s. 3d. 
one month, and 77s. 6d. three months. On Friday morn- 
ing the tone of the market was better, and 7500 tons of 
Cleveland warrants were dealt in at 61s. 2d. and 61s. A 
cash, 61s. . and 61s. 3d. seven days, and at 61s. 5d. 
and 61s. 64d. one month. Sellers’ closing quotations were 
61s. 3d. cash, 61s. 64d. one month, and 61s. 10d. three 
months. The afternoon session was quiet, but Cleveland 
warrants gained in strength, and the business of 3500 tons 
was at 61s. 5d. and 61s. 6d. seven days, 61s. 84d. October 3, 
and 61s. 11d. three months. Closing prices were called 
61s. 6d. cash, 61s. 9d. one month, and 62s. three 
months sellers. On Monday morning Cleveland war- 
rants were inclined to be irregular, and changed 
hands at 61s. 74d., 61s. 8d., and 61s. 74d. cash, 
61s. 8}d. four days, from 61s. 114d. to 61s. 94d. one 
month, and at 62s. 1d. October 11. The turnover was 
7500 tons, and the session closed with sellers at 61s. 7d. 
cash, 61s. 10d. one month, and 62s. 3d. three months 
In the afternoon Cleveland warrants were barely steady, 
and the business consisted of 4500 tons at 61s. oe 
and 61s. 6d. cash, 61s. 9d. one month, and 62s. 14d. 
three months. At the close sellers quoted 61s. . cash, 
61s. 10d. one month, and 62s, 24d. three mont On 
Tuesday morning the market was quiet, and Cleveland 
warrants were steady. The turnover was limi to 
3000 tons of Cleveland warrants at 61s. 6d. and 61s. 64d. 
cash, 61s. 9d. and 61s. 9}d. one month, and 62s. 14d. 
three months, and sellers’ closing prices were 61s. 7d 
cash, 61s. 10d. one month, and 62s. 2d. three months. 
Cash sellers of hematite quoted 77s. 6d., but buyers were 
absent. A firmer tone prevailed in the afternoon, and 
3000 tons of Cleveland warrants were put through at 
61s, 7d. and 61s. 74d. cash, 61s. 8d. six days, 61s, 11d. one 
month, and 62s. . three months. The session closed 
firm, with sellers quoting 61s. 8d. cash, 61s. 114d. one month, 
and 62s. 4d. three months. When the market opened 
to-day (Wednesday) Cleveland warrants were strong, and 
4000 tons changed hands at 61s. 114d. cash, 62s. nine 
days, 62s. 14d. one month, 62s, 44d. November 12, and 
62s. 6d. three months. Closing sellers quoted 61s. 114d. 
cash, 623. 3d. one month, and 62s. 64d. three months. In 
the afternoon the market was very quiet, and Cleveland 
warrants showed little change. The dealings were limited 
to 2000 tons at 61s. 11d. cash and 62s. 24d. one month, 
and the session closed with sellers at 61s. 114d. cash, 
62s. 24d. one month, and 62s. 64d. three months. 


Scotch Steel Trade.—In the Scotch steel trade the feature 
of the moment is the very heavy pressure which exists 
for deliveries of material on order. Steady employment 
is assured for many months to come, and buyers still 
seem anxious to add to their engagements, with the 
result that quite a lot of fresh business has lately gone 
through. Not only is this the case with regard to home 
consumption, but export orders are also large, and inquiries 
for considerable quantities are again under consideration. 
Makers of angles and structural sections are perhaps not 
quite so busy, but black-sheet makers report no falling off 
in the demand. For galvanised sheets, however, the 
supply is ahead of the present demand, and prices in this 
department are a little easier. , 


Malleable-Iron Trade.—The malleable-iron makers in 
the West of Scotland are in a very satisfactory position 
at present. Their order books are exceedingly full, and 
it will take a long time to clear off existing contracts, and 
even if little more should ked in the near future a 
pee 2 run is assured for several months. Specifications 
are plentiful, but one or two firms are said to be just a 
trifle short of them at the moment. 


Scotch Pig-Iron Trade.--The demand for Scotch pig 
iron still continues, and buyers are desirous of fixing up 
their uirements many months ahead. Indeed, some 
seem willing enough to contract well into next spring, 
but producers are not desirous of booking so far on at the 
present. Deliveries are so heavy that stocks are dis- 
appearing, and makers find themselves in an exceedingly 
strong position. Prices are again firmer, and the follow- 
ing. are the market me for makers’ (No. 1) iron: 
—COlyde, Calder, Summerlee, and re 77s. ; 
Gartsherrie, 77s. 6d. ; and Coltness, 93s. (all ship) at 
Glasgow) ; Glengarnock (at Ardrossan), 77s. 6d. ; Shotts 
- Leith), 77s. ; and Carron (at Grangemouth), 77s. The 

ematite position is unchanged, and a good demand still 
exists. The price named is from 80s. to 81s. per ton for 
prompt delivery. 





Our Coat ABRoaD.—The exports of coal from the 
United Kingdom showed a decided rally in July, havi 
amounted in that month to 7,041,866 tons, as com 
with 4.879,558 tons in July, 1911, and 5,458,390 tons in 
July, 1910. When coke and patent fuel are included, the 
three totals are carried to 7,319,789 tons, 5,091,486 tons, 
and 5,647,253 tons respectively. In the seven months 
ending July 31 this year, coal left the United Kingdom 
t) the aggregate extent of 33,215.18 tons, as compared 
with 36,373,517 tons and 35,281,787 tons respectively. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Cadeby Disaster.—There is never a mine disaster 
without its attendant tale of heroism, and this has been 
remarkably the case in the dreadful series of events at 
Cadeby, which cast such a black shadow over the whole 
of South Yorkshire. On Monday last the district was 
startled by rumours of another explosion. Fortunately 
this was quite unfounded, but the fact that one life was 
lost in the work of recovering dead bodies from the 
sealed portion of the mine is sufficiently serious. Several 
men were actually in peril, and the story of one of them 
testified eloquently to the heroism of his companions, 
who did their utmost to render each other assistance 
when overcome by gas, and made strenuous efforts to 
save the man who eventually succumbed. The manage- 
ment do not consider that the accident points to any 
new dangers of which they are unaware. The work of 
penetrating the sealed portion of the mine is attended, 
of course, by danger from gas, but it is a danger of which 
they are forewarned. 


South Yorkshire Coal Trade.—There is a fair amount of 
business in the house-coal trade, and things are not so 
quiet as is usual at this time of the year. The collieries 
are, for the most part, working full time, and are not expe- 
riencing any difficulty in disposing of their output. Surplus 
quantities are being taken by the gas companies, and there 
are practically nostocks accumulating. The gas-coal con- 
sumers, after holding off for a ey time, have, most of 
then, found it advisable to come forward and arrange 
new contracts, and in every case they have been com- 
pelled to pay advances ranging from 2s. to 2s. 6d. There | 
18 a very active demand for hard steams; shipments are 
on a large scale, and the industrial consumption is a big 
one. Slacks are scarce, although there is such a big out- 

ut of coal. Present substantial prices all round are 
rmly held. Quotations (at pits) :—Best branch hand- 
picked, 14s. to 15s.; Barnsley best Silkstone, 12s. to 
13s.; Silkstone, 12s. to 13s.; Derbyshire best brights, 
lls. 6d. to 12s. 6d. ; Derbyshire large nuts, 10s. 6d. to 
11s. ; small nuts, 9s. to 10s. ; Yorkshire hards, 11s. 6d. to 
12s. 6d. ; Derbyshire hards, 11s. to 12s. ; rough slacks, 
7s. oh seconds, 4s. 6d. to 5s. 6d.; smalls, 3s. 6d. 
to 4s. 6d. 


Tron and Steel.—The aloofness of buyers is accountin, 
for quiet conditions in the iron market. The majority o 
consumers still have quantities to be delivered under old 
contracts and are delaying entering into new agreements 
in the hope of prices becoming easier. So far quotations 
are firm at the recent high figures. The output of iron is 
a big one and more hematite furnaces are being started. 
‘The general condition of the local trades remains excellent. 
Various factors are responsible for present develop- 
ments. In the heavy trades, for example, an exceptional 
amount of work has come into Sheffield by reason of the 
fact that shipbuilding, armament, and railway demands 
are of such huge proportions. The local railway-steel 
manufacturers os recently received a share of 
large orders for India. The home railwaysalso have been, 
and still are, buying largely. Exterior influences are 
favourable, and there is a general revival of confidence 
which promises to place —— on a surer footing. 
The cautious buying for immediate requirements 1s 
giving place to contracts on a larger scale. A little 

alling-off in new business during the present holiday 
season has been actually an advantage to many manu- 
facturers, whose works were in a state of congestion. 
Notable amongst these are the rolling-mill proprietors, 
who have for months had the utmost difficulty in kee 
ing pace with orders. A good trade is being done by the 
makers of special steels and tools, both on home an 
export account. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
Mipp.LessRouGH, Wednesday. 

The Cleveland Iron Trade.—As 1s usual during the 
third week in August business on Tees-side is altogether 
disorganised by the principal local race meeting of the 
ear, and according to custom holiday making is general. 
ery few ’Change habitués have attended the markets, the 
tone of which, however, has been most cheerful. Though 
so little business has been done this week, values of Cleve- 
land pig iron haveshown a marked upward movement, and 
small sales have been recorded at higher prices than have 
ruled for over five years past. No.3 = Cleveland pig 
has changed hands at 62s. for prompt f.o.b. delivery. That 
price is now generally named for the ruling quality, but, 
if anything, it is more a buyers’ than a sellers’ quotation. 
No. 1 continues scarce, as does also No. 4 foundry. The 
former has become 67s., and the latter 61s, 74d., whilst 
No. 4 forge has been put up to 61s. 3d., and mottled and 
white iron have each risen to 61s. Sellers will not éom- 
mit themselves ahead at the foregoing quotations, as they 
look for still further advances in the near future. As 
was to be ex with the consuming industries unpre- 
cedentedly full of orders, and with increased cost of 
make, East Coast =~ a is decidedly stronger, and 
fee prices are anticipated. Nos. 1, 2, and 3 are now 
fully 74s. 6d. for delivery to the end of next month, and 
for delivering further ahead nothing ander 75s. is named. 
Sellers of foreign ore have further advanced prices, and 
now quote on the basis of 23s ex-ship Tees for Rubio 
of 50 per cent. quality, contending that they cannot sell 
at less with freights Bilbao-Middlesbrough at 7s. 6d. 


d | avenue, 





Coke keeps firm. Average blast-furnace qualities realise 
21s. and upward delivered at Tees-side works. 

Stocks and Shipments of Pig Iron.—Stocks of pig alter 
very little just now. Practically the only stock is the | 
Cleveland pig in the public warrant stores, where 289,762 | 


tons are now held. Slight increases have recently been 
recorded, but since the beginning of the month the stock 
has been reduced by 677 tons. Shipments of pig iron 
from the Tees are on an excellent scale. To date this 
month they average 5366 tons per working day, the total 
despatches reaching 91,223 tons, as compared with 68,321 
tons, or a daily average of 3800 tons to the same date 
last month ; and 67,732 tons, or an average of 3984 tons, 
for the corresponding part of August last year. 


Manufactured Iron and Steel.—Very satisfactory and 
encouraging accounts continue to be given of the manu- 
factured iron and steel industries. This week nearly all 
the works on Tees-side are closed for the local race 
holidays, but many firms are so busy, and so pushed for 
deliveries, that they would have preferred to continue 
open, and would have done so if they had been able to 
induce their employees to remain at work. Substantial 
inquiries are still in the market, and large contracts 
might be made if anything like early delivery could be 
guaranteed, but several firms are too busy to undertake 
execution of orders before 1914. Values show a decided 
upward tendency, and further advances may be announced 
at any time. Common iron bars are 8. 5s.; best bars, 
8/. 12s. 6d.; best best bars, 9/. ; packing iron, 6. 5s. ; iron 
ship-plates, 8. ; iron a 81. 5s; iron ship-rivets, 
91. 10s.; iron gage tes, 8/. 2s. 6d.; iron boiler- 
~ 81. 12s. 6d.; steel bars (basic), 7/. 15s.; steel 

(Siemens), 81. 5s.; steel ship-plates, 8/.; steel ship- 
angles, 7/. 7s. 6d.; steel boiler- plates, 8/. 15s.; steel 
strip, 7/. 12s. 6d.; steel hoops, 7/. 15s. ; and steel joists, 
7l. 2s. 6d.—all less the customary 24 per cent. dis- 
count. Cast-iron columns are 6/. 15s.; cast-iron railway 
chairs, 3/. 17s. 6d.; light iron rails, 62. 15s.; heavy steel 
rails, 6/. 7s. 6d.; and steel railway sleepers, 7/.—all net 
at works. Iron and steel galvanised corrugated sheets, 
24 gauge, in bundles, stand at 12/. 10s. f.0.b.—less the 
usual 4 per cent. 





THe INTERNATIONAL ENGINEERING AND MACHINERY 
ExuHisiTion, OtymMpta.—This exhibition is to open at 
Olympia on October 4. It is being organised the 
Machine-Tool and Engineering Association, Limited, and 
pa to be very largely attended. The management 

as devoted all possible attention to the arrangement of 
the stands, so as to carry out in every way possible the 
idea of a large engineering workshop. A distinctive 
feature of the exhibition will be the comparative absence 
of noise, demonstrating the great progress that has been 
made in recent years in the appliances for power trans- 
mission. 


THE ENGINEERS OF THE ‘‘ TiTANIO.”—The committee 
charged with the organising of a memorial in Liverpool to 
the engineers lost in the Titanic have received substantial 
contributions from Lord Pirrie, Messrs. Harland and 
Wolff, and Messrs. T. and J. Harrison. The engineers on 
most trans-Atlantic liners and cross-Channel services have 
also sent in contributions, and further sums have been 
received from the Royal Navy. The funds now in hand 
amount to about 3500/., and it is hoped that this will 
ultimately be increased to 4000/. The proposal is to erect 
a fine monument in a prominent position on the banks of 
the Mersey, on which will be recorded the names of the 
lost, and blank spaces reserved for the names of future 
heroes of the engine-room. Contributions may be sent 
to Mr. C. Nelson, 10, Drury-lane, Liverpool. 


**THe UNIVERSAL Directory oF Raiway OFFICIALS, 
1912.” Edited by S. R. Blundstone. London: The 
mano | Publishing Company, Limited, 15, Farringdon- 

.C. [Price 10s. net. |—There is little new to be 
said about this well-known directory of railway officials, 
except that several additions have Looe made in this last 
issue, so that practically all the power-operated tramways 
of the United Kingdom are included in it. The main 
portion of the book is devoted to the directory proper, 
giving under the various railways, arranged csemaling to 
countries, particulars of the railways themselves and the 
names of officials and the positions held by them. By 
means of complementary indexes giving the names of 
officials, of railways, countries, &c., information may be 
obtained starting from several bases. 


THE LATE Mr. JoHN W. Howarp. —News was received 
in Gloucester on Friday in last week of the death of Mr. 
John W. Howard, formerly general manager of the Glou- 
cester Railway Carriage and Wagon Company, Limited, 
which occurred in New Zealand on Wednesday, the 14th 
inst., following on an attack of influenza. The news was 
received in a cablegram from Mrs. Howard, stating that 
Mr. Howard passed peacefully away, and that the inter- 
ment would take place in England. Mr. Howard was a 
native of Hamps . and was educated at the University 
College School and King’s College, London. He received 
his early training in the locomotive and carriage shops 
of the Great Eastern Railway at Stratfoid, and was 
afterwards engaged in the steel business of Messrs. John 
Spencer and Son, Newcastle-on-Tyne. For twelve years 
prior to going to Gloucester he was chief assistant in the 
office of Mr. Josiah r, naval architect and con- 
tractor, who was formerly chief constructor at Calcutta 
under the Government of India. Mr. Howard was 
appointed assistant manager to the Gloucester Wagon 

wry | in 1894, and ten years later succeeded Mr. 
Alfred Slater as —— manager on the latter’s retire- 
ment owing to ill-health. In the early part of 1911 Mr. 
Howard the appointment upon medical advice, 
roceeded to New Zealand in 


and ete aye ee P 
order to recuperate. Mr. Howard, who was a member 
of the Institution of Mechanical Engineers and also of 
the Iron and Steel Institute, was for five years President 
of the Gloucester Chamber of Commerce. 
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ELECTRIC PROPULSION OF THE US COLLIER “JUPITER” 
CONSTRUCTED BY THE GENERAL ELECTRIC COMPANY, SCHENECTADY, N.Y. 
(For Description, see Page 273.) 


Fig.1. 








Fig.2. 








ELEVATION LOOKING FORWARD-FROM FRAME /73 TO FRAME /63. 





26e4, PLAN 
Fics. 1 anp 2. ARRANGEMENTS OF MACHINERY IN THE SHIP. 


NOTES FROM THE SOUTH-WEST. 


Jardiff.—Business in steam coal has been quiet, the 
volume of new business having been comparatively small. 
Quotations for Admiralty and Monmouthshire steam 
have not shown any appreciable =e. House coal 
has exhibited rather a quiet tone. The t Admiralty 
large steam coal has made 17s. 3d. to 17s. 9d. per ton; 
secondary qualities, 15s. 9d. to 178; bunker smalls, 
10s. 6d. to 11s. 6d. ; and cargo smalls, 9s. 9d. to 10s. 3d. 
per ton. Household coal has gy between 17s. and 
18s. 3d. per ton; No. 3 Rhond has brought 
Vs. to 17s. 6d.; and smalls, 12s. to 12s. 6d. per ton. 
No. 2 Rhondda large has realised 13s. 3d. to 13s. 6d.; 
and No. 2 smalls, 9s. to 9s. 6d. per ton. Foundry coke 
aaa been quoted Sas and Sareass “hay saliged 

21s. per ton. iron ore, Rubio e 
20s. 6d. to 21s. per ton, upon a basis of 50 per cent. of 
iron, and charges, including freight, insurance, &., to 
Cardiff or Newport. 

Lydbrook.—The Lydbrook colliery rty, situate at 
Lydbrook, in the , leona of Dean, mew owned by 
Mesers. Richard Thomas and Oo., Limited, has been 
Purchased by the British Red Ash Collieries, cf Newport. 





The property thus taken over produces both steam and 
house coal. The pits have not been working for some 
time, but they are about to be reopened. 


The South Wales Coalfield.—The South- Wales Coalfield 
Joint District Board met at Cardiff on Monday, Viscount 
St. Aléwyn pees. One matter discussed was the 
desirability of extending to the less profitable pits of the 
Monmouthshire eastern valleys, the southern outcrop of 
the coalfield, and the Barryport district, exemptions under 
the Minimum Wage Act similar to those granted to 
Pembrokeshire collieries. The workmen’s representatives 
contended that it was a perilous ent and involved 
the question of raising the minima of the best-paying 
concerns, as all were on one basis under the — scale 
of the Conciliation Board. Lord St. Aldwyn deferred 
his decision. 

Gloucester Wagon Company.—The directors of the 
Gloucester Railway Carriage and Wagon Company, 
Limited, recommend a dividend at the rate of 10 per cent. 
per annum for the half-year to June 30. The usual 
interim dividend of 5 per cent. for the half-year ending 
December 31 was paid in March, making, with the 10 per 
cent. distribution now proposed, 74 per cent. for the year. 





The company was unable to give its Seen ay 
dividend for the second half of 1910-11. There has, . 
ingly, been an important improvement in its affairs. 

Brecon and Merthyr Railway.—The revenue of the 
Brecon and Merthyr Railway for the first half of this 
year was reduced by the great coal strike to 55,533/., as 
compared with 61,5902. received in the first half of 1911. 
A reduction of 40571. was effected in the working expenses, 
but the net revenue to June 30 this year only admitted 
of interest being paid in full upon the A and B deben- 
ture stocks. 


Portsmouth.—The new floating-dock is to be moored at 
the entrance of Fountain Lake, as a berth, further up the 
lake, which is being prepared for it, is not quite ready. 
A ferro-concrete viaduct, which will connect the floatin; 
dock with the dockyard, has been completed. The d 
is to be placed at the end of this viaduct between 
dolphins. The length of the dock overall is 700 ft., or 
680 ft. over the blocks, while the width at the entrance 
is 150 ft., and the depth of water on the sill 40 ft. The 
dock will have a lifting capacity of 40,000 tons. 


Dowlais.—The works have been well employed, and 
the blast, Siemens, and Bessemer furnaces have turned 
out a large tonnage. The Goat Mill has continued to 
produce steel sleepers, tin bar, and steel rails of a heavy 
type. The Big Mill has m occupied with colliery 
material and fish and sole-plates. 








SouTHAMPTON.—Since Southampton docks were trans- 
ferred to the London and South-Western Railway Com- 
y their business has greatly increased. In 1892 the 
ocks accommodated 2,369,000 tons of shipping ; in 1911, 
the corresponding aggregate was 7,884, tons. The 
number of ngers passing through the docks also rose 
from 119, in 1894 to 304,045 in 1910. Southampton 
will soon have a deep-water channel from 500 ft. to 600 ft. 
wide and 35 ft. deep. 





Propuction or Exvecrric-FurNnacre SteeL.— According 
to Robert Pinot, Secretary-General of the Comités des 
Forges de France, the production of steel in electric 
furnaces during the last t years was, in tons :— 





1909. 1910. 1911. 

Germany .. re 17,773 36,188 66,654 
United States ‘ 13,762 52,141 29,105 
Austria-Hungary .. 9,046 20,028 22,867 
France... 6,456 11,769 13,850 
Total .. - 47,039 120,116 126,476 


The United Kingdom had hardly commenced to produce 
for the general market. The predominating lead of 
Germany and the drop in the electric steel production 
of the United States are notable features of last year’s 
- Activity in France lies more in the field of ferro- 

loys. Of these, France made altogether, in 1904, 34,200 
tons, which amount had increased to 60,200 tons by 1910; 
the figures for ferro-alloys made in electric furnaces were 
respectively 5756 amd 23,800 tons; the electrically-pro- 
duced alloys amounted in 1909 to 14,900 tons, and varied 
little in the years 1906 to 1909. 





Tue Iron anp Steet Instrrure.—The arrangements 
for the autumn meeting of the Iron and Steel Institute, 
to be held at Leeds, on Monday, Tuesday, Wednesday, 
Thursday, and Friday, September 30, and October 1 to 4, 
are being completed, and a Reception Committee has 
been formed with Lord Airdale as chairman, the Hon. 
Rupert Beckett, D.L., as treasurer, and Mr. J. F. Walker 
(Lord Magers secretary), as honorary secretary. The 

rovisional list of a expected to be submitted is as 
ollows :—1. ‘*On "¢ and Iron,” by Mr. J. H. 
Andrew (Manchester). 2. ‘“‘ On the Solubility of Cemen- 
tite in Hardenite,” by Dr. J. O. Arnold (Sheffield) and 
Mr. L. Aitchison (Sheffield). 3. ‘*On the Solubility or 
Diffusion of Hardenite in Ferrite,” by Dr. J. O. Arnold 
a and Mr. C. Chappell (Sheffield). 4. ‘* On the 

ases Evolved on Heating Steel to its Melting-Point in a 
Vacuum,” by Mr. G. Wesley Austin (Birmingham).’ 5. 
** On Allotropy in General and that of Iron in Particular,” 
by Dr. C. Benedicks (Stockholm). 6. *‘ On a New Type 
and Method of Construction of Large Gas-Engines,” by 
Mr. A. E. L. Chorlton (Manchester). 7. ‘‘ On the 
Thermal- Magnetic Transformations of 25 per Cent. 
Nickel Steel,” by Dr. E. Colver-Glauvert (Sheffield) and 
Dr. 8. Hilpert (Charlottenbu: 8. **On a New Method 
for the Improvement of the Soundness of Steel Ingots 
by the Aid of Thermit,” by Dr. Hans Goldschmidt 
m/Rubr). 9. ‘On a Method of Producing Sound 

ngots,” by Sir Robert A. Hadfield, F.R.S. (Sheffield). 
10. **On a New Method of Revealing Segregation in 
Steel Ingots,” by Sir Robert A. Hadfield, F.R.S. 
(Sheffield), 11. ‘‘On the Magnetic Properties of Man- 

nese and Nickel Steels,” by Dr. 8. Hilpert (Charlotten- 

urg) and Dr. W. Mathesius (Worcester, Maes., U.S.A.). 
12. “On the Question of the Existence of Commercial 
Hyper-Eutectic White Iron Free from Manganese,” by 
Dr. H. M. Howe (New York). 13. ‘‘ On Steel Works 
Yields,” by Mr. P. Longmuir (Sheffield) and Mr. W. H. 
Robinson (Sheffield). 14. ‘‘On Some Aspects of Wire- 
Drawing,” by Mr. P. Longmuir (Sheffield). 15. ‘* On the 
Manufacture of Open-Hearth Steel, with Reference to 
Improvement in Yield,” by Mr. F. W. Paul (Glasgow). 
16. “On Rolling-Mill Practice in the United States,” b 
Mr. J. Puppe, D.-Ing. (Breslau). 17. ‘‘On the Growt 
of Cast Irons after Repeated Heatings, Parts V. and VI.,” 
by Professor H. F. Ru (New Orleans, U.S.A.). 18. 
‘** On the Iron Ores and Mineral urces of Chili,” by 
Mr. Charles Vattier (Santiago, Chili). Visits to works 
and to places of interest in the neighbourhood of Leeds 
are being provided for. 
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CURTIS TURBINE FOR THE ELECTRICALLY-DRIVEN U.S. COLLIER “JUPITER.” 
CONSTRUCTED BY THE GENERAL ELECTRIC COMPANY, ENGINEERS, SCHENECTADY, N.Y. 
(For Description, see opposite Page.) 
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Fie. 9. GenexaL View or Turso-GenEeRATor Set. 


ELECTRIC PROPULSION OF THE UNITED 
STATES COLLIER ‘‘ JUPITER.” 
By W. L. R. Emmet. 

TuE Jupiter is one of the new United States Govern- 
ment colliers, and is a sister-ship to the Neptune and 
Cyclops. The Cyclops is cqnepes with reciprocating 
engines and the Neptune with a turbine-drive connected 
to the propellers by fearing. These ships have a dis- 
ge of about 20,000 tons and ~— something like 

2,000 tons cargo. They are desi to operate at 
14 knots. The Cyclops in her 48 hours’ trial averaged 
14.6 knots, with a coal consumption for the main engines 
only of 1.485 lb. per indicated horse-power per hour, the 
total indicated horse-power of both engines in this run 
being 6705. The average speed of the propellers was 
92 revolutions per minute. The results of trials of the 
Neptune cannot be given here, but the fact has been 
published that her performance was not as good as antici- 
pated, the difference being attributed to less efficient 
propellers and to the economy expected in the turbine 
not being fully realised. It is reported that the gearing 
worked in an entirely satisfactory manner. 

The following table shows comparisons of the known 
data concerning the equipments of these three vassels :— 





add adaa. 
| Ms | . 





—_— **Oyclops.” “ Jupiter.” ‘* Neptune. 











Displacements -. tons 20,000 20,000 20,000 
L.H.P. at 14 knots .. a 5,600 
Engine or turbine speed at 

14 knots . .| 88R.P.M. 2000 R.P.M. 1250 R. P.M. 


Propeller, R.P.M. at 14 
nots an oe es 
Weight of driving machi- 

nery es -. tons 280 156 
Character of driving machi- Two triple--One turbo-Two tur- 
nery ° oe -| expansion) generator bines each 
engines and two, with gear- 


88 110 135 


motors ing 
Steam consumption in Ibs.) 14 (esti- | 12 (tested) -- 
per 8.H.P. hour .. --| mated) 
Speed maintained in 48 





hours’ trial Be ..| 14.6 knots oe 13.9 knots 
| 





The ‘* Jupiter.”—The collier Jupiter, which is bein 
built at the Mare Island Navy Yard, is to be vieged 
with electric propelling machi , built by the General 
Electric Company of America. © generating unit con- 
sists of a six-stage Ourtis turbine connected to a bipolar 
threa-phase alternator, the speed at 14 knots being about 
2000 revolutions per minute and the voltage about 2200. 
This generating unit delivers electricity for two motors, 
one mounted directly upon each propeller-shaft. These 
motors have 36 poles, therefore the ratio of synchronous 
speed reduction is 18 to 1, the propellers at 14 knots being 
designed to operate at 110 revolutions per minute, In 











Fie. 10. View or Stern Env or Set, SHowinc Nozziz-Contron VaLves, 
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addition to this apparatus there is a switchboard equip- 
ment which provides oil-switches for connecting the 
motors for either direction of rotation, and instruments 
which show and record the electric power delivered to the 
motors. There are also two water-cooled resistance 
devices which are put in circuit with the revolving part 
of the motors in the process of reversing. Connections 
for the insertion of these resistanees are made by sliders 
on the motor shafts operated by levers attached to the 
motor frames. 

The generating unit and motors are self-lubricatin 
and self-ventilating. Sheet-metal ducts will be connec 
to their air outlets in such a manner that the heated air 
will be led to the suction of the fire-room blowers so that 
it will not be released in the engine-room. The general 
lay-out of the machinery in the ship is shown in Figs. 1 
and 2, on page 271. 

Safety Interlocks.—Since in such an equipment it is only 
necessary to generate such electricity as is required for 
the actual driving of the ship, it is possible so to desi 
the equipment that the maximum power which can 
delivered by the generator is not greatly in excess of that 
of the regular requirements, and this fact practically 
overcomes the possibility of destructive trouble throu h 
wrong connections. It has, however, been thought de- 
sirable to arrange interlocks in such a manner that wron 
connections cannot be made, the conditions being suc 
that these interlocks involve no complication or un- 
certainty. Provision is thus made by which the go-ahead 
switch and reversing-switch cannot be cl at the 
same time, and by which neither switch can be closed 
unless the resistance is in circuit with the motor secon- 
dary. To the levers, which operate the connection and 
disconnection of the resistance, magnetic locks are 
attached, which are energised by the field-circuits of the 

merator. These locks prevent the movement of these 
evers until the generator has lost its field, and thus 
prevent any possibility of burning of contacts through 
movements at the wrong time or in an improper manner, 
and of sudden heavy current rushes, which are sometimes 
a source of trouble. , . 

Speed Control.—The speed of the motors in this vessel Fic, 12. View or Tursine with Upper Part or Castine Removen. 
will be changed by variations o° the speed of the gene- 
rating unit, the ratio of 5 reduction remaining | present page, while details of the generator and motors | nature is such that in the event of trouble it could be 
fixed. The changes of i, however, are not made by | are given in Figs. 13 and 14, on page 275, and Figs. 16 very easily and quickly repaired. The switching appa- 
throttling, as is usual with ship turbines, but by a specially | and 17, on e 276. ratus is of an entirely reliable standard type; it can be 
designed arrangement by which the operating engineer, Electri onditions.—The electrical methods used on | easily replaced or repaired if it should get out of order ; 
without ch ng his position, can hold the vessel at any | this ship constitute the simplest known form of electric|and if it were all removed the ship could be easily 
desired s ahead or astern, can stop and start, and | power transmission, and apparatus of similar character | operated with temporary connections. 
from his instruments can see the s and amount of |1s used for a great variety of purposes on shore under| Turhine.—The turbine is so designed that all of its 
power delivered to each propeller. en the apparatus | conditions far more complicated and difficult, and with | parts are accessible and replaceable, and extra parts are 
1s installed in the ship, arrangements will also be made|an immunity from trouble which is practically com- | carried on the vessel, so that it seems impossible that the 
by which in the same position he can open and close the | plete. machine could be subject to any serious interruption of 
main throttle-valve by hand or can trip it so that it) In mene pet production of alternating apparatus of | service. While it is normally operated on the governor 
closes instantly. The generating unit is also ya this general character and vol there has hardly been | as described, it is in no way dependent upon it, since, by 
with a simple automatic device entirely separate from | a case of insulation failure recorded, and an investigation | a simple disconnection, it can be operated by the throttle 
the speed control which trips the main throttle in case | of this fact will convince anyone that the electrical part | from a point near the switchboard and motor levers. The 
the speed of turbine ex: & certain predetermined | of this equipment is particularly reliable, and that in this] turbine has six separate s and, in the event of loss 
limit. Various general views and details of the turbine | respect it is far superior to other t of apparatus which | of blades in one or more of these stages, it could quickly 
are given in Figs. 3 to 12, on pages 272 and 273 and the have been used for ship propulsion. Furthermore, its | be arranged to operate on the remaining stages without 
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TWO-POLE THREE-PHASE GENERATOR 


CONSTRUCTED BY THE GENERAL ELECTRIC COMPANY, ENGINEERS, SCHENECTADY, N.Y. 























SOOOKW.6 STAGE TURBINE FOR U.S.S. JUPITER ” PERFORMANCE CURVE S. PIPE 
PRESSURE 190 LB.GAUGE.NO SUPERHEAT, VACUUM 28-5 INS. MERCURY.R.P Mt VARIED. 


Water Fate. Lb. per Hour 





Fig. 14. View or Rotor. 


From Test of Generating Unit Run under proper conditions of 


Lo “4 


(2968 a) Enots 
Fic. 15. Tzst Perrormance Curves or Prove ting Macuinery. 





of Motors. 








any renewals. Any one stage of the turbine would propel 
the ship above half speed. 

Turbines similar to this have practically replaced re- 
ciprocating engines for most uses on shore, and much 
experience has shown that in the matter of reliability and 
low maintenance cost they are superior to any other form 
of prime mover which has been used. 

_ Tests Made in Schenectady.—The apparatus was set up 
in the General Electric Company’s power-station, the 
turbine being connected to a condenser, and one motor 
being installed in the same position which it will ocoupy 
on board ship with relation to the switchboard and con- 
trolling mechanism. The other motor was arranged as a 
generator, and was coupled to the first motor, so that it 
afforded load for it. ith this generating motor as a 
load, the conditions of service can approximated, 
although they are more difficult than the driving of a 
— since the load falls off only slightly with 

iminution of s , unless its exciting current is 
reduced, With the apparatus so installed the processes 
of starting, stopping, speed variation, and reversal, could 
be accomplished very much as they would be on board 
ship, and the time and difficulty involved could be 
correctly judged. The motor was operated at its full 
load, or any desired proportion of this load, and at any 
desired speed, the controlling mechanism being arranged 
just as it will be on board ship. The arrangement of the 
motors on test is shown in Fig. 18, on page 277, while 
Figs. 19 and 20, on the same page, show the detail 
arrangements of one of the motors. The water-cooled 
starting resistance is shown in Figs. 21 to 24, on page 278. 

This arrangement affords means of experimenting with 
the operating conditions, but does not afford means of 
testing water rates, since only one motor can be loaded. 
The water rates of the generating unit have been tested 
under all loads and conditions by delivering its power to 
a water rheostat in the usual manner, and the record of 
these tests is shown in Fig. 15, annexed. In these 
tests the effects of speed, voltage, vacuum, and super- 
heat, were all thoroughly investigated and a series of 
tests run under almost exactly the conditions of load, 
speed, and voltage, which will be characteristic of the 
ship’s operation. The tests were made under almost the 
exact conditions of steam pressure and vacuum specified 
for the ship. 

Since the turbine for this vessel was designed new 
developments have been made, which indicate that certain 
changes of design would accomplish a material improve- 
ment in the water rates shown by the tests above 
mentioned. Since it is desired to make this installation 
representative of the best practice, a reconstruction of 
this turbine has been decided upon. The data indicate 
that by such rebuilding the water rate at 14 knots will be 
reduced from 12 lb. per shaft-horse-power hour to about 
11.25 lb. per shaft-horse-power hour. 








CATALOGUES. 

Locomotives.—We have received from the Hannoversche 
Maschinenbau Actien - Gesellschaft, formerly Georg 
Kgestorff, of Hannover-Linden, Germany, a pamphlet 
containing illustrations and principal dimensions of 
locomotives they have built for Chinese and Japanese 
railways. 


Electric Cable Accessorics.—We have received from 
Messrs. Siemens Brothers and Co., Limited, of Wool- 
wich, Kent, a om < their catalogue, No. 510, in which 
prices and particulars are given of jointing materials and 
all kinds of tools and accessories for laying and erecting 
electric cables. 


Steam - Turbines. — Messrs. Willans and Robinson, 
Limited, Victoria Works, Rugby, have lately issued a 
catalogue illustrating and fully describing the construc- 
tion of the Willans combined impulse and reaction type 
steam-turbines. These turbines consist of a velocity- 
compounded impulse section having two rows of moving 
blades and one row of stationary blades. After leaving 
this section the steam passes through a reaction section 
of the ome Sa type. It is ee oe that, 
among many other vantages — y this design, 
the hers of the turbine is uced considerably, and 
also, since only low-pressure steam is employed in the 
reaction section, fine clearances are not required. The 
catalogue also deals with back-pressure, exhaust, and 
mixed-pressure turbines, illustrating examples of these, as 
well as several high-pressure installations. The boo! 
which contains 50 pages, is strongly bound in 
covers, and, being also well printed and illustrated, forms 
a very creditable production. 


Steam and Water-Fittings.—We have received from the 
United Brass Founders and Engineers, Limited, Empress 
Foundry, Manchester, a copy of their catalogue of steam, 
water, and other fittings in gun-metal, brass, and iron. 
The catalogue, which contains 170 pages, bound in strong 
cloth-covered boards, is divided into four sections, dealing 
respectively with —— a beer- 
fittings, i | coppersmiths’ work. Among the steam-fittings 
are included stop-valves, safety-valves, check-valves, plug- 
cocks, radiator-valves and fittings, pressure and vacuum- 
gauges, water-level indicators, test-cocks, whistles and 
syrens, pipe-fittings, fire-fitty lubricatora, engine- 

vernors, condenser-ferrules, The next section, 

ealing with plumbers’ goods, gives particulars of bib- 
cocks, stop-cocks, lavatory and bath-fittings, safety-valves 
for kitchen boilers, ball-valves, pipe-fittings, water-waste 
preventers, hand-pumps, garden-hose fittings, and other 
articles of a similar nature; while the two remaining 
sections include beer-cocks, bottling-cocks, spirit-cocks, 
racking-taps, tapping-cocks, copper boilers and cylinders, 
and other examples of coppersmiths’ work. Prices are 


— and full particulars given of all the goods dealt 
with. 
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Fig. 19, 
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THE STRENGTH OF ROTATING DISCS. 


As is generally known, all attempts at finding 
accurately the stresses which arise in a thin flat 
disc when it is set in rotation have uniformly 
resulted in failure. In practical construction, how- 
ever, absolute accuracy in stress determinations is 
quite unnecessary, and by making certain assump- 
tions, which are known to be fairly correct, there is 
no doubt but that the designer of a high-speed | 
turbine wheel can get a very good idea as to the 
stresses he is imposing on his material. 

Even with the approximate theory, however, the | 





whilst ¢, the tangential stress, is given by the 
relation 


dq 
= 4 2 m2 
t 16 2 n2 + *2 +(1 n) q. 


If y = 0, we get the case of a disc of constant 
thickness, and for which 


q=A- a — 1.69 r2n2 


and 


t= A+B _ oo rem, 
r 


With » = 1 the dise has a hyperbolic outline, 


























































































































































































































































































































Fig.1. STRESSES IN ROTATING STEEL DISC OF UNIFORM THICKNESS. 
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equations giving the stresses are very complicated. | and the stresses then depend on fractional powers 
This is true even when the wheel is a disc of uni- | of r. In the small De Laval turbines y = 2, and here, 
form thickness, and matters are aggravated greatly | again, the stresses depend upon fractional powers 
when this thickness is a variable one. of r, a fact which makes the stresses exceedingly 
If, for instance, the thickness a of the disc at| troublesome to compute. The lengthiness of the 
radius r is given by the relation a = °, where c calculation, moreover, increases the danger of 
rv numerical errors. a ; 
is a constant, then the approximate theory* shows| Im all cases, however, the stresses on similar discs 
that the radial stress q in such a disc (if of a substance | V@ry directly as the square of the peri heral speed. 
having the density of steel) revolving at the rate of | In this circumstance lies the possibility of avoid- 
« revolutions per second is given by the relation ing lengthy arithmetical work by the use of curves 


—2+y+ J/44 7472 ~2+y- J/44+7+7 | 
2 





q = A r -Br 2 
53.42 r2 n2 
13 y — 32 





* The equations here given were deduced by making a 
minimum the work done by the radial and tangential 
Stresses, taking the latter to be functions of the radius | 
only. Other assumptions lead to equivalent results. | 





drawn out once and for all, and in Figs. 1, 2, and 
3 we give curves of this kind for three different 
forms of disc—viz., the disc of constant thickness, 
the hyperbolic disc, and the disc in which the 
thickness varies inversely as the square of the 


radius. 

If a thin ring of steel d in. in diameter makes N 
revolutions per minute, the tangential stress T deve- 
loped is given by the very simple equation 








d\2 N ¥ 
10 ) : ( sas) , 

Thus a thin ring of steel 40 in. in diameter, run- 
ning at 3000 revolutions per minute, would be 
subject to a stress of no less than 28,800 lb. per 
sq. in. 

Now, in Fig. 1, the curves on the right show the 
ratios (A or 1) which the stresses in a disc of any dia- 
meter and of constant thickness bear to the stresses 
in a thin ring of the same diameter and running at 
the same speed. Thus, for the case of a disc with a 
hole in it equal to one-tenth the external diameter, 
the tangential stress at the inner diameter will be 
0.815 T; or if the speed is 3000 revolutions per 
minute, and the diameter 40 in., the stress at the 
inner periphery will be 0.815 x 28,800 = 23,470 lb. 
per sq. in. 

At the outer periphery of the same disc the 
stress will be 0.197 t, or 5670 lb. per sq. in. At 
intermediate points of the disc the ratio that the 
tangential stress bears to T is given by the length 
of the ordinates to the curve marked m = 0.1. 

The ratio which the radial stresses bear to T are 
given by the ordinates to the dotted curve marked 
m =0.1. This stress is zero at each periphery, 
and attains its maximum value (for the case in 
which m = 0.1) at the radius r = 0.28 R, nearly 
(Ry being the external radius), and in this region it 
amounts to about 0.33 T, or 9504 lb. per sq. in. 

If the hole in the disc is half the outer diameter, 
then the curves to be used are those marked 
m = 0.5. In that case, for instance, the tangential 
stress at the inner periphery is about 0.86 T, and 
at the outer about 0.4 T. The maximum radial 
stress occurs at a radius of about 0.7 R,, and is 
equal to about 0.10 T. 

The curves on the right of Figs. 2 and 3 are 
exactly similar in meaning and use. In the case of 
a hyperbolic disc, with a hole in it equal to 4 the 
outer diameter, the tangential stress at the inner 
periphery is, it will be seen, about 0.3 T, or less 
than # as much as it is in the case of a disc of con- 
stant thickness. 

For the case in which the thickness varies 
inversely as r*, the stress at the inner periphery is 
still further reduced, being less than 0.12 T, and 
here, as_ will seen, we are, with small holes, 
approximating to the condition of: equal tangential 
stress throughout. With a 40-in, disc of this type, 
for instance, having in ita hole 8 in. in diameter 
and running at 3000 revolutions per minute, the 
calculated tangential stress at the inner periphery 
is 0.271 x 28,800 = 7800 lb. per sq. in., and at the 
outer periphery 0.132 x 28,800=3800 lb. per sq. in. 

The curves on the left of each figure show the 
stresses caused in each disc by the application of a 
load of plb. per sq. in. to the outer periphery. 
Thus, if a stress of 10,000 lb. per sq. in. be applied 
to the outer circumference of a flat disc 40 in. in 
diameter, having in it a hole of 8 in. diameter, the 
tangential stress at the inner periphery is about 
2.1 x 10,000 = 21,000 lb. per sq. in., and similarly 
for other ratios of internal to external diameter. 

The problem which generally meets a turbine 
designer is to find the disc proportions necessary 
to support a given rim carrying one, two, or three 
rows of blades. 

Thus, take such a rim as that represented in Fig. 4, 
page 280. The area of the rim, deducting that of 
the slots in which the blades are fitted, is 3.65 sq. in. 
Of this, say, 0.4 sq. in. may be taken as being 
merely an extension of the wheel centre, and 
directly supported. This leaves 3.25 sq. in. as 
partly supported by its own strength, and in part 
by the assistance it gets from the disc centre. If 
the mean outer diameter of the rim is 40 in., the 
total weight thus carried will be about 112 |b. 

If the revolutions are 3000 _ minute, the rim, 
if entirely unsupported, would be subject to a 
stress of about 

ay (N\_. 
2x (5) x (00) = 28,800 lb. per sq. in. 
due to its own weight alone. The De Laval Com- 
ny have probably had more experience with 
eavily strained rotating discs than anybody else, 
and, according to Mr. Konrad Anderssen, they 
permit, in the body of their wheels, stresses of 
about 11.2 tons per sq. in., whilst in the thinned 
‘*safety ” section, just under the rim, the stress 
rises to over 16 tons per sq. in., which must be a 
large fraction of the elastic limit, even with the 
high-quality steels used. 

Assuming the use of a less h 

such as ordinary mild steel, we 


T= 2/( 


ae anti of steel, 
shall adopt in what 
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follows a working stress of 16,000 Ib. per sq. in. on 
the disc section of the wheel ; but in the rim it must 
be less than this. In short, the rim and the disc must 
have the same strain, not the same stress. In the 
rim the axial stress is negligible, so that the increase 
of radius due to a tangential stress ¢ is equal to 
Ry xt 
E’ 
where E denotes Young’s modulus. In the case 
of the disc, on the other hand, there is a heavy 
radial stress in addition to the tangential. If these 
two are nearly equal, and Poisson’s ratio is taken 
at its theoretical value of one-quarter, the extension 
of the radius under a fausaniiel stress, ¢, will be 
Ry xt; 
4E- 
3 

Hence, therefore, if the working stress on the rim 
be taken as equal to three-quarters the working 
stress on. the disc, or, say, 12,000 lb. per sq. in., the 
rim and the disc will have practically equal strains. 

, . 12,000 

Hence, of the total weight of the rim 38,800 
112 = 43 6 lb., will be carried without assistance, 
whilst the remainder, or 112 -43.6=68.4 lb., will 
be transferred to the disc centre. In addition the 
buckets, aes and shrouding will add a 
weight of, say, 64 1b. more. Hence the total weight, 
W, carried by the disc will be 132.4 lb. When the 
wheel is in rotation, this weight will develop centri- 
fugal forces, the intensity of which, reckoned in 
pounds per inch run of the disc circumference, is 
given by the relation - 

é : N 
Load in pounds per inch run 5 ° (so 

If we allow 16,000 lb. per sq. in. as the working 
stress, the thickness of the disc at the edge will be 
0.338 in. 

Suppose the effective inner diameter is 6 in., 
then a reference to Fig. 1 shows that if a disc of 
constant thickness be used, the tangential stress at 
the inner periphery, due to the above edge loading, 
will be about 2.1 x 16,000 = 33,600 Ib. per sq. in., 
so that the use of such a disc is out of the question. 

Next assume the disc to be of the hyperbolic 
type. From Fig. 2 it appears that the tangential 
stress at the inner periphery, due to a radial stress 
of 16,000 lb. per sq. in. at the outer, amounts to 
about 0.65 x 16,000 = 10,400 lb. per sq. in. 

At the same time, however, a reference to the 
right-hand side of the same figure shows that the 
tangential stress due to the mass of the disc itself 
amounts at the inner periphery to about 0.4 T, 


where " 
ae : d\2 Pi. ° 
T=2x (5) (joy ) = 28,800 Ib. per sq. in. 


Hence 0.4 T = 11,520, so that the total stress 
at the inner circumference will be 11,520 + 10,400 
= 21,920, which is too great. Thirdly, let the disc 
be of the De Laval type. Here the tangential stress 
at the inner periphery due to the radial load is, 
from Fig. 3, about 0.17 x 16,000 = 2720 lb. per 
sq. in., and the stress due to the mass of the } ond 
itself will be 28,800 x 0.19 = 5470, making a total 
of 8190 1b. per sq. in. Here the factor of safety is 
more than ample, but the thickness of the wheel at 
the inner periphery is very great, being 44} times 
the thickness at the rim, or 214 in. We may, how- 
ever, by interpolation find the exact value of p 
which will give a maximum stress of 16,000 lb. per 
sq. in. at the inner periphery. 

Let the thickness of the wheel be denoted by 

C 
DY 

We can tabulate the following stresses for dif- 

ferent values of y :— 


\= 5410. 


@ =z 


Stress Due to Mass of 
Disc itself. 


Total 
Stress. 


67,200 
21,920 
8,190 


Stress Due to Rim 
Load, 





33,600 
10,400 
2,720 


23,600 

11,520 

5,470 
If we plot these (see Fig. 5), we find that the 

required stress at the inner circumference will be 

attained if 

Cc 


6= 
D)-30 


In this equation the constant C can be calculated 


once the rim thickness is known, and this thickness, | 


as calculated above, was 0.338 in. 





a = 3.981 in.; when D = 20, a = 0.8328 in.; and find by plotting that the 18,800 lb. per sq. in. total 


when D = 30, a = 0.491 in. 


dimensions, a profile of the disc can be sketched in. is made up 


Having now these stress, found a 


ve to exist at the 36 in. diameter, 


of two elements — viz., 13,300 lb. 


So far as the stresses at the inner periphery are due to the edge-loading, and about 5500 lb. 


concerned, a disc having the above dimensions|as due to the mass of the disc itself, 
An examination of Figs. 1, 2, and 3/ latter will be unaltered if we increase through- 


would suffice. 


The 


shows, however, a possible danger point at the out the disc thickness in the same proportion, 
diameter D = 0.9 x 40 = 36 in. Tabulating values | whilst the former stress is directly proportional to 


for this region we get the following table :— 

| Tangential Stress Total 

Due to Disc’s Own | Tangential 
Mass. Stress. 


Tangential Stress Due 
to a Radial Stress of 
16,000 Lb. at Rim. | 


Y 





tons 

| square 
0 16,800 

1 14,400 

9,975 


20,450 
14,155 


Stresses due to a Load of p Lb.per Sq.In. 

at the Periphery. 

a age Stress Lb.per $q.In.=pxo 
Stress. Lb.pear SqIn.=px@ 

Curves for a 


na- 


| 


| 


| 


24,000 | 40 in. 


| 
| 


Fig.3. STRESSES IN ROTATING STEEL DISC;DE LAVALTYPE: THICKNESS ook: WHERE r=RADIUS. 


the disc thickness. Since the total stress is not to 
exceed 16,000 lb., the stress due to the edge-loading 
must not exceed 16,000 — 5500 = 10,500. ence the 
thickness of the disc must be increased throughout 


=| im the ratio of 22:30 We thus get thickness at 
Inch. | 10,500 


= 0.428; at 30 in. = 0.621; at 20 in. 
1.056 ; at6 in. = 5.18 in. 
Having obtained a theoretical disc profile as above, 


Stress due to Mass of Disc ttselr: 
Tangential Stress..Lb. per &q. In.=2*(fg)" 
Radial Stress; Lb. per $q.In. ~ 2>() 

d= Oater dia. of Dise in Inches. 
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sess) Values of p. 
Plotting these values, it appears that the stress 


at 36 in. radius, taking p as 1.3, is about 18,800 Ib. | designer’s judgment. : 
We can reduce it either by making | dure makes it absurd to use great refinements in the 
Thus when /|the disc thicker throughout, or by increasing the calculation of the strength of such wheels. The 


per sq. in. 





2B % 4 ~¢ . “s to 


THEORETICAL AND PRACTICAL PROFILES. 
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Figé. Ftg.7. 
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a practical form may be drawn to include it, as 
indicated in Figs. 6 and 7, where the theoretical 
profiles are represented by the dotted lines, and 
outside them a practical form by the solid lines. — 
Obviously the thin portions of the theoretic profile 
near the shaft can be of very little assistance in 
practice, however effective they may be on the 
a pe ree theory necessarily adopted as a basis 
of calculation. Hence practical profiles, such 45 
those shown, must be put in by the exercise of the 
e necessity for this proce- 


D = 40 we have a = 0.338 in., whence C = 40.89. | value of p to, say, 1.75. If we adopt the former extra metal added, being near the hub, adds little, 
Using this value of C, we find that when D = 6, | course, and maintain the value of p as 1.30, we! it may be noted, to the total weight of the wheel. 
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Turbine wheels must be made a tight fit on their 
seats, so as to avoid any risk of them getting loose 
when in work. This, of course, implies that the 
inner periphery of the wheel is strained when the 
wheel is forced into place, and the question arises 
as to how far it is necessary to take such straining 
actions into account. The answer given is largely a 
matter of individual judgment. In the writer’s view 
provision for seat stress is unnecessary, for several 
reasons. In the first place stresses due to defor- 
mations are materially different in character from 
those due to applied loads. A load ‘‘is always at 
it,” but an excessive stress caused by a surface 
deformation is relieved by the plastic yield of the 
material. Thus it is not easy to burst a mild-steel 
disc by drifting out a small hole in the centre of it; 
whereas were an internal pressure applied giving 
the same calculated stresses, the disc would fly in 
pieces. Further, when a wheel is run up to speed, 
the inner periphery expands, under the stresses 
induced by the centrifugal forces, thus relieving to 
a large extent those due to the forcing of the wheel 
on to its seat. Finally, the necessity for adopting 
a practical profile greatly strengthens the hub of 
the wheel. 

Those who hold a contrary view as to the im- 


portance of stresses arising from forced fits can, | 


however, deduce the stresses arising from loads 
applied to the inner periphery of a wheel by using 
the same curves as are employed in finding the 
stresses due to loads applied at the outer periphery. 
Thus, if the stress at any radius due to a stress p 
applied at the outer periphery is o p, then, if the 
stress p be applied instead to the inner periphery, 
the corresponding stress at the same radius will be 
(1 — o) p. 

The curves given apply solely to wheels having 
central holes. Where solid wheels are used, the 
most economical section is that of Dr. de Laval. 
If p be the radial stress permitted at the outer 
periphery of the disc of diameter D, then ¢ the 
thickness of the disc at this point can be calculated. 
The thickness at any other diameter d of the solid 
disc is then given by the relation 

1/N)\?/((D,\?_ (@\2 
wat. « B Ait) ((3) (i) ) 
Here D and d are both taken in inches, and 
« = 2.718. 

The stress throughout the disc has then every- 

where the same value p. 








FORMULA CONNECTING THE PRES- 
SURE AND TEMPERATURE OF 
SATURATED STEAM. 

By S. GopBEEr. 

In the issue of ENGINEERING dated August 6, 
1909, a formula was given which showed the rela- 
tion between the pressure and temperature of 
saturated steam throughout the whole range. This 
was based on the experimental data then available, 
and it was clearly seen at the time that the con- 
stants adopted would require correction as more 
accurate and extensive data accumulated. 

_ Two very important series of experiments have 
since been made. The first is by Scheel and Heuse, 
and the results are given in the Annalen der Physik, 
dated March 21, 1910. The range of these obser- 
vations is from 0 deg. to 50 deg. Cent. The 
second series is by Holborn and Baumann, and 
extends from 200 deg. Cent. to the critical tem- 
perature, which they find to be 374 deg. Cent. 
(the same temperature as found by Traube and 
Teichner by a different method), and the results are 
given in the Annalen der Physik, dated April 5, 1910. 
These experiments coupled with those of Holborn 
and Henning, between 50 deg. and 200 deg. 
Cent., reported in the Annalen der Physik, dated 
August 25, 1908, appear to furnish complete and 
accurate information for the determination of new 
constants for the formula previously published. 

In all cases the observers have tabulated figures 
for every degree within their range of temperatures, 
these figures being read from a fair curve drawn 
through the plotted results of their experiments, 
and in this connection it is interesting to note how 
much such a fair curve depends on the draughtsman. 
For example, Marvin made a series of observa- 
tions between 32 deg. and 80 deg. Fahr., and from 
these he deduces the results in column 1, Table I., 
while Ekholm deduces the figures in column 2, and 









































April4, 1907, contains numerous othersuch examples. | where p is the pressure in millimetres of mercury 
It is consequently not to be expected that any/and ¢ the temperature in degrees Centigrade. 
formula will exactly give the tabulated figures above | Table II. shows how well this formula applies. 
referred to or, perhaps, any closer approximation} For the whole na the formula previously 
than that furnished by the formule given below. | published becomes modified to the following one. 
As theconstants selected would vary to some extent log p = 20.21690513 — 7% (88730 — 434) (46,526 + 59 ¢)? 
with the requirements laid down for the construc- | '°8 ? = <9.<10: ~ 2,488,620 x (10,390 — ¢) (2659 + 102) 
tion of any formula, these must first be decided on. : — ih 
reper . where p is again in millimetres of mercury and ¢ 
For example, it might be desired that the formula af ad 7 
should be of the greatest possible accuracy between Tasix III. 
those temperatures where steam is industrially ] 
employed. i t p P q t p q 
est RM ores pp ation aaeeer Ay wagner | db- | Calou- db-  Calou- 
observed an cu pressure might be requir served. | lated. corved.| tated, 
to be small at all temperatures. The formula |———- — |—— —_. —-—— 
should be convenient for logarithmic calculation.| ° {57% 4586 | -0.165° 95 | 684.01 684.0 
. > 1 | 4.926 , 4.930 | -0.089' 100 | 760.0! 760.0 
These have been the governing requirements here| 6 7.014 7.017 | -v.041 125 | 1740.5) 1740.7 
a al : : 10 | 9210 | 9.212 150 | 3568.7, 3569.2 
| kept in view. It might be required that the os | anes | Shaan as | ano] Gua 
Tair I 20 | 17.589 17.640 200 | 11,647, 11,646 
nines 25 | 23.763 23 764 225 | 19,093 19,085 
30 | 81.884 41.833 250 | 20,768 29,748 
Pressure in Millimetres of Mercu~y. 35 42.188 42.187 275 44,485 44,484 
Temperature. 40 | 55.341 55.840 300 64,275, 64,271 
50 | 92.4 92.54 330 | 96,247 96,305 | - 0.060 
1 » 3 60 |149.19 149.43 350 | 128,624 | 123,785" -0.180 
=< 70 |283.53 238.64 355 | 131,830 | 181,588 | - 0.159 
| Deg. Cent. 20 (355.1 355.2 360 189,441 | 139,673 | - 0.165 
i 0 4.5683 4.571 4.58 85 |433.5 433 5 365 148,037 | 148,206  - 0.114 
| 10 9.218 9.216 9.21 90 |525.8 625 8 374 | 164,890 | 164,618 +0. 165 
| 20 17.549 17.533 17.54 
= 486 Bt. 761 , ~ 100 (observed pressure — calculated pressure) 
: calculated pressure. 
TABLE IL. 
P P d P p d P P d 
Observed. Calculated. Observed. Calculated. Observed. | Calculated. 
0 46579 4.582 -3 | 7 14.533 14.534 -1 || 3 $911 | 30911, 
1 4.926 4 926 18 15.480 15.481 -t 35 42.188 42.188 
2 5.204 5.293 +1 19 16.481 16.482 -1 36 44.577 44.577 
8 5.685 5.684 +1 20 17.539 17.539 7 47.082 47.081 +1 
4 6.101 6.100 +1 21 18.655 18.655 38 49.708 49.707 +1 
5 6.543 6.543 22 19.832 19.633 -1 39 52.459 52.459 
6 7.014 7.014 23 21.074 21.075 -1 40 55.341 | 65.841 
7 7.614 7.514 24 22. 383 22.384 -1 41 58.36 | 658.36 
8 8.046 8.046 25 23.763 23.7 -1 42 61.52 61.52 
9 8.610 8.610 26 25.217 25.217 43 64.82 | 64.82 
10 9.210 9.210 27 26.747 26.748 -1 44 68.28 68.28 
11 9.845 9.845 28 28.368 28.858 45 71.90 | 71,90 
12 10.5.9 10.519 29 30.052 30.052 46 75.67 75.67 
13 11.288 11.238 30 31.834 $1.834 47 79.62 79.62 
14 11.989 11.990 -1 31 33.706 33.707 -1 48 83.74 83.74 
15 12.790 12.790 32 35.674 35.674 49 88.05 88.05 
16 13.637 13.638 -1 83 87.741 87.741 50 92.54 92.54 
60 149.19 149.43 | 70 233.58 233.75 80 355.1 355.2 
85 433.5 433.6 90 525.8 525.9 95 634.0 634.0 
100 760 760.0 110 1074.5 1074.3 120 1488.9 1488.2 
d = 1000 (observed pressure - calculated pressure). 
observed and calculated temperatures for any| measured on the Centigrade scale. Table III. 


given pressure should agree as closely as possible, 
or not exceed a given difference. Various other 
requirements might be laid down which, with 
further experimental data, may lead to some 
future modification of the constants now adopted ; 
but it seems probable that, except possibly at 
very high temperatures, no serious correction will 
again be found necessary. 

Special results, which are probably very accurate, 

may be noted. At 0 deg. Cent., the independent 
experiments of Thiesen and Scheel, and of Scheel 
and Heuse, fix the pressure definitely at 4.579 mm., 
but no simple formula accurately giving pressures 
at higher temperatures will give this. At about 
26 deg. Cent. Scheel and Heuse find the same 
pressure as Marvin, and also as Lincoln and Klein. 
At 50 deg. Cent. Scheel and Heuse made ten 
special observations to fix the pressures accurately, 
thus showing that Holborn po Henning’s value at 
that temperature is slightly too small as, in conse- 
quence, all their results == about 80 deg. Cent. 
| would probably also be. Further work might here 
| be done with advantage. From 80 deg. to 100 deg. 
| Cent. Holborn and Henning arrive at the same 
pressures as Wiillner and Grotrian. At 140 deg. 
jand 180 deg. Cent. Holborn and Henning agree 
|with Knoblauch, Linde and Klebe. At 200 deg. 
Cent. Holborn and Henning find the same pressure 
as Holborn and Baumann. At 230 deg. and 260 deg. 
Cent. Ramsay and Young are in close agreement with 
Holborn and Baumann. Above this temperature 
it is very desirable to have further experimental 
results. 

For many purposes a simple formula of special 
accuracy applying to temperatures between 0 deg. 
and 100 deg. Cent. is very useful. The following 
is an example :— 


log p= 8.83770304— 





27 ¢ _ 201,872.95 
22391 «=: 24,689 + 992 
or, as it may also be written, 





Henning those in column 3, while Table IT. of 
Henning’s paper in the Annalen der Physik, dated | 


log log p = log (7099 — t) + log (1637 + 85%) - 
log (24,689 + 99 ¢) — 2.8524965, 








| pany Extended. The International Nickel Com 


shows how far this represents experimental results. 
In some cases it may be useful to note that 
2,488,620 = 19 x 37 x 59 x 60, 
also that 


= 5.5508605470 


2,488,620 
log - 


For pressures in lbs. per square inch and tem- 
— on the Fahrenheit scale the general 
ormula becomes 


log p=18.50340887 — 
and 


7 x (161,090 — 43 ¢) (409,294 + 295 2)? 
22,397,580 x (18,734 —¢) (22,331 + 50 ¢) 


log = 6.5051030564 
For the calculation of the formule it is advisable 
to use Vega’s 10 decimal tables, a modern edition 
of which is now available under the title 
‘*Thesaurus Logarithmorum Completus . 
Riproduzione fotozincografica dell’ 
Geografico Militare.” Firenze, 1889. 


22,397,580 
7 


Instituto 





Tue Unirep States Navy.—The cruiser New York, 
which has been for some time in course of construction in 
New York arsenal, is to be lauched on October 30. She is 
a sister ship of the Texas, which was recently completed. 
She will have a displacement of 27,000 tons, and will 
carry ten heavy guns. 





INTERNATIONAL NickEL Trust.—The erally very 
well-informed Kélnische Zettung states that the object 
of the frequent visits to Europe made by the former steel 
trust president, Mr. William E. Corey, is the formation 
of an international nickel trust, with himself at its head. 
Several eminent American financiers and business men 
are understood to be assisting Mr. Corey. First of all an 
amalgamation of the International Nickel Company and 
the Colonial Nickel Company is contempla’ and on 
September 5 both companies are to hold a meeting 
to sanction the amalgamation. It is to increase 
the capital of the former company to 50,000,000 dols. and 
12,000,000 dols. six per cent. erence shares, and the 
new firm will be named the International Nickel Com- 
y owns 
many important works and a large number of shares in 
the Nickel Corporation of Great Britain. The dividend 


| of the company of late years has been 20 per cent, 
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COAST EROSION AND PROTECTION. 
No. | I. 


By Ernest R. Marruews, A.M. Inst. C.E., 
F.R.S. (Ed.), F.R.G.8., F.G.S., Borough 
Engineer of Bridlington. 

Wave-AcTIon. 

(a) Laws Relating to Wave-Action.—Waves are | 
of two main classes : tidal and wind waves. It is 
not the intention of the author to describe the laws 
which govern wave-action, as the subject is too 
large a one to be dealt with in this article. The 
nature and action of waves have been from time 
to time the subject of much investigation and ex- 
periment, the most important experiments carried 
out being undoubtedly those of the late Astronomer 

Royal, Sir G. B. Airy; and those of Messrs. Weber, 

Robertson, and Scott Russell. The results of the 

Weber Brothers’ researches were published at 

Leipzic in 1825, and at the meeting of the British 


with springs or plungers, and is therefore an elastic 


The force of impact of a wave will depend upon 
five things :— 

1. The nature of the wave (whether a tidal or a 
wind wave). 

2. Its length and height. 

3. Its velocity. 

4. The nature of the body against which the 
wave strikes—whether elastic or rigid. 

5. The shape and position of such a body— 
whether it has a vertical or sloping face. 

The greatest recorded force of impact of a wave 
was obtained at Dunbar, in the county of East 
Lothian, when a force of 34 tons per sq. ft. on the 
surface was registered. A force of 3 tons per 
sq. ft. has been registered frequently. There can 
be no doubt that higher results than these may be 
obtained. The displacement of heavy bodies, aud 
the height to which a wave rises after striking a 


portion of the breakwater at the Bilbao harbour, 
estimated to weigh 1700 tons, was overturned, due 
entirely to wave action. The old Beaconstield sea- 
wall at Bridlington was entirely demolished by a 
storm, or series of storms, which occurred about 
eighteen years ago, and huge pieces of the wall! of 
concrete and brick, weighing 20 tons or more, are 
now to be seen upon the foreshore. During the 
storm which occurred in November, 1911, much 
damage was done by the sea at Heysham, large 
pieces of the sea-wall being washed away. 

Other examples might be given, but these will 
doubtless suttice to show that the force indicated 
by dynamometers is really less than the force 
actually exerted. It should also be noted that 
when a wave strikes a body, its action is con- 
tinuous as long as the wave lasts, and not 
momentary, as when a solid strikes a solid. It is 
this continuity of impact that causes the damage.* 
Mr. Thomas Stevenson puts it in a simple way 
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Spurr, Bridlington, Photographer. 


Fie. 3. Breaktna Wave at BRIDLINGTON. 





Spurr, Bridlington, Photographer. 


Fig. 4. 


Association at York in 1844 Mr. Scott Russell 
reported on his researches, the title of his paper 
being ‘‘ On Varieties, Phenomena, and Laws of 
Waves, and the Conditions which Effect their 
Genesis and Propagation.” Sir G. B. Airy’s ex- 
periments are set cut in his treatise on ‘* Tides 
and Waves.” 

The velocity and height of waves, and the laws 
generally which govern wave-action, may be passed 
over. There are two matters, however, which must 
be considered in designing sea-walls or break- 
waters—e.q. :— 

1. The force of impact of a wave. 

2. Height to which a breaking wave will rise. 

(b) Impact of Waves.—Some of the forces of 
Nature can be measured, such, for example, as the | 
velocity of the wind, the pressure of water due to a 
given head, and the rate of erosion on a coast line ; 
but Smeaton was correct when, in referring to 
certain other powers of Nature, he said: ** They 
are subject to no calculation.” Thus it is that the 
marine engineer's task is often a difficult one. The 
force with which a wave strikes a plane surface, 
while it may be gauged approximately, cannot be 
accurately measured ; for while a marine dynamo- 
meter will record a certain blow, this really does 
not represent the force of impact of the wave, 
against, say, the upright face of the sea-wall to 
which the instrument is fixed, for the wall is non- | 
elastic, while the dynamometer is usually fitted 





Wave Breakine AGainst Sea-Watt at Bripineton. 


vertical face, would indicate that the record given by 
the dynamometer is lessthan the actual force exerted. 
Let these two points be considered for a moment. 

The Displacement of Heavy Bodies by a Wave.— 
This is well illustrated during every severe storm 
by the washing away of a portion of a sea-wall and 
promenade on some part of our coast, or by other 
damage done. During the construction by the 
author of the Parade Extension Works at Bridling- 
ton, for example, a number of blocks of stone, each 
weighing from 3 to 4 tons, were washed out of 
position and carried several yards away. This 
occurred during a severe north-westerly gale, and 
a view of the structure so damaged is given in 
Fig. 1, above. 


**At Cherbourg breakwater upwards of 200) 


Spurr, Bridlington, Photegrapher. 


Fie. 5. Back-WasH Meetine Incomine Wave. 


when he likens it to ‘‘a continuous succession of 
canuon-balls falling on the body.” 

‘“*The Ymuiden breakwaters (Holland)t are 
vertical, or nearly vertical, structures, with mounds 
of concrete blocks, termed ‘ wave-breakers,’ on the 
| seaward side. These mounds are composed of blocks 
| weighing from 5 to 10 tons each, thrown pell-mell 
| into the sea. The mound has a slope of about 1} hori- 
| zontal to 1 vertical, and is surmounted by a row of 20- 
ton blocks. During a gale one of these 20-ton blocks 
was lifted by a wave to a height of 12 ft. (vertically 
up the face of the pier) and landed upon the top of 
the pier, which was 4 ft. 10 in. above high water. 

The most destructive seas usually occur during an 


BREAKER ADVANCING AGAINST 
OFF-SHORE GALE. 





blocks of concrete, each weighing 4 tons, were lifted | 
by the waves during a north-easterly gale and | 


taken over the top of the mound and deposited 
inside. Blocks of 12 tons were moved from their 
place and turned upside down.”’* 

During a storm at Wick huge blocks of concrete, 
weighing 1350 and 2500 tons respectively, were 


displaced. This seems scarcely credible, and doubt | 


has been raised as to whether this movement was 
due entirely to wave action; it would seem to be 
within the bounds of possibility, however, when 
we eonsider that in 1894, during a storm, a large 


* Tides and Waves,” by W. H. Wheeler, M.Inst. C.E. 





\ 


| off-shore gale, a heavy groun I 
gated; this is illustrated in the diagram, Fig.2, above, 


d swell is then propa 


* “The Design and Construction of Harbours, by 
Thomas Stevenson, F.R.S.E. _* 
‘* Principles and Prictice of Harbour Construction, 

by William Shield, F.R.S.E. 
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and in the view, Fig. 3, page 282, the latter showing 
such a wave on the point of breaking. In this case 
the wind has dropped somewhat, but the ground 
swell remains. Fig. 4 illustrates the effect after 
such a wave has broken, and represents a rough 
sea at Bridlington, while Fig. 5 shows the back- 
wash of such a wave meeting the incoming wave. 
While waves usually assume their greatest force 


(Member), borough engineer of Bridlington, writes | height of 20 ft. above the top of the wall.’”” In 
as follows with reference to the inquiry which |Shield’s ‘‘ Harbour Construction,” page 81, we 
appeared in our last issue :— read :—‘* It is no uncommon occurrence for storm 

* It is quite a common thing for wave action to| waves, striking a vertical breakwater face, to 
take effect to a height of 30 ft. or 40 ft. above mean | throw heavy masses of water to a height of at least 
sea-level. In the case of a vertical cliff it would | 100 ft., often very much higher. Such water in 
very seldom take effect at such a height, but where | its descent, on reaching the roadway of the break- 
the face of the cliff slopes, through landslips or| water upon which it falls, will have attained a 





during an off-shore gale, it nevertheless is a fact | other causes, action does frequently take place to | velocity of about 80 ft. 
that in such a gale beaches invariably heap up, while | the height named. I have observed that on the| the velocity and four times the force of the water 


during an on-shore gale the foreshore is depleted. | Holderness coast of Yorkshire, on cliffs 30 ft. to | striking the face of the breakwater.”* 


The author’s experience, however, has taught | 35ft. in height, seaweed has been washed on to the 

him that serious damage to a sea-wall, or other | top of the cliff. In this case high water of ordinary 

form of sea-defence running parallel to the coast- spring tides would be about 7 ft. above the base of | information on this subject. 
t 





line, seldom occurs during an on-shore gale, there 


Thomas Stevenson, in ‘‘The Design and Con- 
struction of Harbours,” also gives some interesting 
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Spurr, Bridlington, Photographer. 
Fic. 7. Type or Wave From On-SHore GALE. 


Spurr, Bridlington, Photographer. 
Fic. 8. Type or Wave rrom On-SHore Gate. 











Foster, Hastings, Photographer. 
Fic. 10. Wave at Hastines. 


Spurr, Bridlington, Photographer. 
Fie. 9. Wave at BripLineTton, 


.is too much broken water during such a gale for is more pronounced, and where there is no projecting 


much damage to be done. The type of wave pro- | cornice to throw back the wave I have frequently 
pronted at such a time is shown in the diagram, | observed that waves striking a sea-wall, which is, 
ig. 6, below, and in the views, Figs. 7 and 8. say, 35 ft. in height, are carried almost as high again 
|as the height of the wall (see Fig. 9) before they 
fall on to the promenade at the back of such wall. 
‘The best example that I know of where this 
action frequently takes place is the Marine Drive 
| Sea-Wall at Scarborough. The height of this wall 
|is about 35 ft. above the level of the foreshore, and 
| high water of ordinary spring tides reaches, I should 
|say, about 15 ft. up the wall. Waves striking this 
wall frequently rise to a height of about 30 ft. 
. above the promenade level. The new sea-wall 
Che Height to which a Wave Rises After Impact.—| recently erected by me at Bridlington, in connec- 
his is a very interesting matter. The following|tion with the extension of the Royal Prince’s 
reply was recently given by the author to a query | Parade, is 28 ft. in height above the level of the 
on the subject raised by one of the members of | foreshore, and has a stepped face (stone), the depth 
the Society of Engineers (see Transactions of the | of water at ordinary spring tides being about 10 ft., 
Society for November, 1911) :— and I have frequently observed that, in spite of the 


Fig.6.539 WAVE ACTION RESULTING FROM 
TT TTR ON-SHORE GALE. 
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‘Mr. E. R. Matthews, A.M. Inst. C.E., F.G.S. projecting cornice, a wave will occasionally rise to a | 














Cromack, Scarborough, Photographer, 
Fie. 11. Wave at ScaRBOROUGH. 


such wave rises after impact, are well illustrated 
in Fig. 10, which represents a wave striking the 
Baths sea-wall at Hastings during a storm on 
October 22, 1911, and in Fig. 11, which is a view of 
a huge wave rising after impact with the sea-wall 
on the north shore at Scarborough. 








Tue Lack or Surrictent Roiune-Stock.—In many 
Furopean countries complaints are loud about the in- 
adequacy of the rolling-stock of the railways. This, for 
instance, is the case in Sweden, Denmark, and Germany. 
In the latter country the grievance is of old standing, and 
as a particularly heavy traffic is anticipated this autumn, 
the railway authorities have been preparing for it, but 
they also urge the users to aid them in their efforte by 
distributing the despatch of certain important commodities 
—coal, amongst others—over a longer period, and to begin 
as early as possible. They also ask that the capacity of 
the wagons shall be fully taxed. 


* ** Principles and Practice of Harbour Construction,” 
by William Shield, F.R.S.E, 


r second, or nearly double 


The force with which 
e cliff. In the case of a sea-wall the wave action ‘a wave strikes a sea-wall, and the height to which 
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Caisson Sickness and the Physiology of Work in Com- 
pressed Air. By Leonagp Hitt. M.B., F.R.S. 
London: Edward Arnold. [Price 10s. 6d.] 

Tuere is a large and increasing class of engineering 
work which is greatly facilitated and, perhaps, 
rendered commercially possible only by the use of 
compressed air. Without sufficient precautions 
such work can be a source of danger to the work- 
man, and at times, unfortunately, is attended with 
loss of life. To understand the causes of such mis- 
fortunes is the first step in providing against their 
occurrence, and we regard it as fortunate that an 
authority of the acknowledged competence of Dr. 
Hill has discussed this subject in an eminently 
practical manner. The economic importance of 
those operations in which compressed air is used 
is very great, and doubtless the possibility of 
caisson work is not yet exhausted. The author 
looks forward confidently to a time when it will be 
possible to carry out important work at a pressure 
of even + 60 lb. But for such extension it is 
necessary that scientific investigation should dis- 
cover the means of reducing the risks to life ; con- 
tinued experience must teach safer and quicker 
methods of decompression. To obtain the full 
value of this powerful medium in tunnelling, in 
shaft-sinking, salvage works, &c., it is necessary 
to spread the knowledge of what has been done 
to render the effects of air pressure innocuous, to 
make engineers acquainted with the best means of 
securing the comfort and safety of workers, and 
to train the intelligence of both foremen and a. 
tives. Such a book as this is admirably calculated 
to accomplish these ends, for, though a technical 
treatise, it is a very human document. The his- 
torical references tracing the growth of knowledge 
of both physical and pathological conditions supply 
a posed of profound interest that the layman will 
appreciate. Experiments arranged to determine 
definite points are described with great clearness, 
and will appeal to experts, who will perceive that 
pathological effects are ascribed to legitimate 
causes. The literature of the subject has been 
thoroughly sifted, and the digested results are 
presented in such a ‘‘ balanced, concise, and accu- 
rate form” that the specialist will find his task 
much lightened. 

It would be interesting, though it is not neces- 
sary here, to dwell upon the ineffectual attempts 
and erroneous conclusions that marked the early 
efforts to construct a diving-dress or to supply air 
to submarine workers by diving-bells, the mecha- 
nism from which was evolved the modern caisson. 
In these days it seems strange that the mechanics 
of the problem were not better understood. The 
early inventors did not apprehend the evident 
rule, that if air was to be conveyed to the diver 
with good effect, he must be supplied with air at 
the pressure of the water surrounding him. This 
fundamental law may be expressed differently, by 
saying that whatever pressure a diver is under, he 
requires the same volume of air measured by that 
pressure. At 35 fathoms, for example, approxi- 
mately the greatest depth at which work is pussible 
at ~— the absolute pressure is 7.4 atmospheres, 
and a little calculation will show that the work of 
pumping is very considerable, especially when 
adequate provision is made for leakage. 

The great pressure sustained by the human body 
at depths and in caisson workings has given rise to 
fallacies quite as untenable as those that marked 
the early mechanical stage. Medical writers in the 
last century, supported by the enormous figures 
that prove that a man’s body may be, and occa- 
sionally is, under a total pressure of 60 tons, 
attempted to explain caisson sickness by supposing 
that exposure to compr air mechanically 
altered the distribution vf the blood, forcing it 
inwards and causing a congestion, which is suddenly 
and dangerously altered on decompression. The 
author has no difficulty in disposing of this theory, 
for whether it be air or water that uniformly 
presses on the body, the pressure is transmitted 
equally, and no mechanical effect is produced 
Dr. Hill has submitted a delicate animal tissue 
to a pressure of 20 and even 50 atmospheres, 
and found that the circulation remains uninjured. 
A frog’s heart or muscle contracts normally when 
under these high pressures. A more complete 
refutation of the mechanical theory could scarcely 
be imagined ; but though his case may not be quite 
as evident, it is really as strong without the experi- 





Another fallacy—or at least a suggestion— 
unsupported by exact physiological inquiry, is that 
an increase of carbon dioxide may be the cause of 
caisson sickness, and that the toxic effect of decom- 

ression is due to this gas being set free in the 

lood. Dr. Hill stoutly maintaius that there is no 
evidence in favour of this view, and that the evil 
effects of CO, have been much exaggerated. In 
support of his contention he points out that divers 
frequently work with as much as 3 per cent. of an 
atmosphere of CO, in their helmets ; that he himself 
and his assistants have repeatedly exposed them- 
selves to a higher percentage without untoward 
results supervening ; that experiments carried out in 
ar air-tight chamber show that it is heat, moisture, 
and stillness of the air which predispose to discom- 
fort and fatigue, not the excessive CO, or deficiency 
of oxygen in the air breathed. In the last-mentioned 
case, on which the author seems to rely most con- 
fidently, when electric fans were put in motion 
in the unventilated chamber, cooling the body by 
circulating the air, relief was experienced, though 
the percentage of carbon dioxide remained un- 
changed, and the temperature actually rose. It 
is urged that no ill-effects were produced by this 
severe test, carried on for three-quarters of an 
hour. The evidence does not seem so conclusive 
as in the case of mechanical pressure, though we 
may be prejudiced by preconceived notions as to 
the amount of CO, which is supposed to be detri- 
mental to health. The time factor seems to have 
been neglected. What is proved is that adults can 
remain in an unventilated room for 44 minutes, in 
an atmosphere highly charged with CO,, without 
exhibiting any signs of distress. But we do not 
know what tests were applied with the view of 
proving absolute immunity from the effects of this 
gas. The evil effects may be cumulative, and what 
was undetected after 44 minutes may be very 
serious in repeated doses of three-hour shifts. The 
influence of CO, on the bodily health and capacity 
for work is a point of extreme cotaied and 
economic importance. Ventilation under pressure 
is a very expensive item, and if the expenditure 
could be reduced without any loss of efficiency, the 
plan would be readily welcomed. The author 
cites the case of the Thames Tunnel at Greenwich 
as an instance in which great expenditure was 
incurred for no sufficient reason. The London 
County Council insisted on the maintenance of a 
huge air supply in order to keep the CO, percentage 
at a normal level. We are not so certain as the 
author that this expense was unjustified, though 
possibly the amount of caisson sickness, as gene- 
rally recognised, was not immediately affected by 
the precaution. 

The real cause of the peculiar illness is now 
accepted as due to the presence in the blood of 
nitrogen absorbed in proportion to the pressure 
employed. On sudden decompression the gas 
forms bubbles which block up the capillaries, cut 
off the blood supply, and obstruct the circulation. 
The cause of the trouble suggests its own remedy 
—namely, to make the period of decompression 
sufticiently slow and allow time for the dissolved 
nitrogen to escape from the lungs, &c. 

The gradual saturation of the tissues in the body 
with nitrogen is a work of time, and if desaturation 
is to go on as slowly, the loss of time would be 

rohibitive. ‘‘ Uniform decompression,” says Dr. 

aldane, who is responsible for the schedule time 
sanctioned by the Admiralty Committee, ‘‘ to be 
safe, is so oe slow that it is altogether 
an irrational proceeding.” Hence the necessity of 
the stage method of decompression, by which the 
worker is submitted to different and suddenly 
reduced pressures in stages of several minutes. It 
should be understood that the desaturation of the 
blood presents no difficulty, that is readily and 
quickly effected ; but the blood acts as a carrier of 
nitrogen to the tissues, and herein lies the com- 

lexity of the situation. It is quite uncertain what 
ength of time is required to saturate the slower- 
absorbing tissues, and the time varies in different 
individuals. But Haldane and Boycott have gone 
on the principle that ‘‘the absolute air pressure 
can always be reduced to half the absolute pressure 
at which the tissues are saturated without risk.” 
Since the volume of a bubble is doubled on halving 
the pressure, this is equivalent to saying that the 
escaping bubbles may be doubled at any pressure 
without risk. Admitting the reasonableness of the 
rule, however, it does not carry us very far, for it 
is still necessary to determine how long the work- 
man must rest at each half pressure. Experiment 


ment. 





on animals, goats and pigs, has been the main gui’e 
in deciding the length of time devoted to each 
stage. These experiments do not speak with a 
certain sound, and do not completely support the 
contentions of the Admiralty advisers. . Hill 
decides that there is evidence in favour of stage 
decompression after short exposures, but no decisive 
evidence of its superiority after long ; and, finally, 
that there is no evidence to substantiate Dy. 
Haldane’s dictum, quoted above, that uniform de- 
compression is so slow a process as to be irrational. 
For caisson workers, Haldane suggests as a proper 
time occupied in decompression 90 minutes for 
a three hours’ immersion, and 115 minutes for one 
of six hours. Some authorities ask, Are such 
periods of rest practical? To cramp men in a small 
air-lock for 14 or 2 hours is, on various grounds, 
injurious and objectionable, while the increase in 
cost on any contract is a very serious item. Hence 
rapidity of decompression with safety is a matter 
of great practical importance, and if higher pressures 
and greater depths are to be worked in the future, 
devices for shortening the period are distinctly 
necessary. It might be possible to maintain gangs 
of workmen continuously under a high pressure, 
for it is admitted both in Europe and in America 
that there is no risk or pain in going into or re- 
maining in the caisson under high pressure if a 
few simple rules are observed. ‘‘On ne puie 
qwen sortant” is a maxim that is universally 
recognised. Pending the operation of such arrange- 
ments, the author considers practical devices for 
shortening the stages of decompression. Moderate 
exercise during the process is recommended. It 
is also possible to desaturate the body by breathing 
oxygen for a few minutes before and after decom- 
pression ; but this needs care, since oxygen may 
prove a virulent tissue poison. 

The forms in which the disease will manifest 
itself are most extraordinary —in severe cases 
usually assuming some form of paralysis, whose 
history is more interesting to the medical than 
the engineering profession. It is, however, im- 
portant to note the percentage of injuries which 
are likely to occur in this class of work. The 
largest undertaking effected by compressed air was 
that of the East River Tunnel, and fortunately the 
statistics have been carefully compiled and discussed. 
More than 10,000 men were medically examined for 
the work, 1000 men a day being occupied in the 
headings. These numbers are large enough to 
furnish trustworthy averages. During the course 
of the work 3692 cases were reported to the 
surgical staff as needing attention, and 20 cases 
proved fatal. The largest number of cases comes 
under the denomination of ‘‘ bends and screws’ — 
that is, pains in various parts of the body—of 
these there are 3278. Forms of vertigo (staggers), 
amounting to 197, were another frequent class of 
incapacity ; but none of the cases in these two 
classes was fatal. Nervous disorders accounted 
for 80, with five deaths, and difficulties of breath- 
ing (dyspnoea) were experienced in 60 cases. The 
number of man shifts was 557,000, and the per- 
centage of illness was 0.66, of death 0.0035 ; that is 
to say,in every three shifts of 100 men there would be 
two complaints of discomfort and two men incapa- 
citated for work. These large numbers demonstrate 
the necessity for very complete supervision, accu- 
rate scientific diagnosis, and strict obedience on 
the part of the operatives to medical control. 
Recompression, fortunately, removes the greater 
part of the smaller inconveniences, and, as a rule, 
the men submit to the treatment voluntarily, so 
marked is the improvement. But there still’ 
remain many questions of importance, and the 
removal of many uncertainties before complete 
control can be established. Dr. Hill’s original 
investigations have contributed in a large measure 
to make the onerous work in caissons safer and 
more healthy: this valuable digest of what has 
been accomplished elsewhere has hardly less merit, 
and will earn for him the thanks of all interested 
in the economic development of this particular 
branch of industry. 


Cast Iron in the Light of Recent Research. By W. H. 
Hatrigip, B.Met., A.M.I. Mech. E. London, 1912: 
Charles Griffin and Co., Limited. [Price 10s. 6d. net. | 

Since the large-scale development of steel manu- 

facture some forty or fifty years ago, cast iron sees 

to have been treated as the poor relative of the 
metallurgical family. It has been neglected alike 
by the commercial man and by the technic»! 
man, and it has been somewhat disdainfully cvuld- 
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shouldered at the congresses and meetings of the 
metallurgically learned. As a natural consequence 
there was a long period during which little progress 
was made and little fresh knowledge gained, and it 
is only within the last ten years or so that cast iron, 
with its rapidly growing use of moulding-machines, 
improved cupolas and scientific mixing, has n 
once more to hold up its head and to look that 
prosperous metal steel in the face. 

Not the least unhappy result of the period of 
neglect is the lack of a capable and vigorous litera- 
ture. There have, it is true, been numerous books 
and articles published dealing with iron-founding ; 
but these have been chiefly text books on moulding, 
to which one or two inadequate chapters on cupola- 
melting and the metallurgy of cast iron have n 
added. And thus reliable and full information 
about the composition, properties, and treatment 
of the metal cast iron itself has been obtainable only 
by a diligent and discriminating search in many 
scattered places. Hence the appearance of Mr. | 
Hatfield’s book will arouse interest and hope among | 
foundrymen. 

It may be said at once that the interest will be | 
justified, and that a good deal of the hope will be | 
fulfilled. There is but little of its matter that has 
previously appeared in text-books, although there 
is equally little that has not already been published 
in one or other of the journals and periodicals 
printing occasional papers on the metallurgy of 
cast iron. In fact, one is inclined, after reading 
a few chapters, to feel that Mr. Hatfield has con- 
fined himself too closely to ‘‘recent research,” and 
has not given the subjects of his various chapters 
sufficient breadth of treatment. Although the 
summaries and abstracts of published research 
which make up the chief part of the book are 
usually well done, yet the piling of summary upon 
summary and quotation upon quotation leaves the 
impression that the author has been so interested 
in the trees that he has not seen the wood. One 
reads much of the properties of iron-carbon-phos- 
phorus alloys, of iron-carbon-manganese alloys, and 
-he like, each separately, but little of the iron-carbon- 
silicon-manganese-sulphur-phosphorus alloys which 
form the cast irons which the foundryman has to 
handle. To the metallurgist who keeps in touch 
with his periodical literature this collection of 
abstracts will be of convenience and value, but for 
the engineer and the works manager considerably 
more is needed. At least the addition of a chapter 
(preferably a big one) co-ordinating the contents 
of the first six chapters is required. 

The scope of the book is best gathered from the 
chapter headings. These contain: Cast Iron and 
the Iron Carbon Equilibrium Diagram; the In- 
fluences of Silicon, Manganese, Sulphur, Phos- 
phorus, and the Minor Elements upon the Pro- 
perties of Cast Iron; the Influence of Casting 
Temperature; Shrinkage and Contraction; the 
“Growth” of Cast Iron; Malleable Cast Iron ; 
the Heat Treatment of Cast Iron ; the Mechanical 
Properties of Cast Iron ; and Furnaces and Slags. 

As has already been indicated, the main portion 
of the book consists chiefly of abstracts of published 
researches describing the influence of this or that 
constituent or treatment on the properties of cast 
iron. The works of Stead, Wiist, Goerens, Arnold, 
and, of course, of Mr. Hatfield himself supply the 
author with most of his subject-matter. To the 
abstracts Mr. Hatfield adds occasional comments | 
and criticisms expressing views in accordance with 
those of his frequent contributions to the discussions 
of papers presented to the Iron and Steel Institute 
and other ies. 

In discussing the effects of the various elements | 
and conditions whose influences have been investi- 
gated, the author has attached perhaps the most | 
importance to the changes of structure and con- 
stitution, and has accordingly given a large number | 
of photo-micrographs. Although in a few cases the | 
magnifications used are rather too low, the micro- 
graphs are, on the whole, quite good, and are well 
reproduced. Butan enumeration of the magnifica- | 
tions used—5, 6, 15, 45, 50, 52, 60, 70, 90, 100, 120, | 
130, 150, 200, 250, 350, 600, 1000, and 1200—will | 
show how urgent is the need for a standardisation | 
of photo-micrography. Mr. Hatfield himself appears 
to be responsible for the use of seven different | 





Mathesius, Zulkowski, &c., being ignored. 


| industry. 


sile test alone receives treatment of any value. 
The most common and very important test, the 
transverse test, is dismissed in half a page. includ- 
ing the quotation, as containing ‘‘ typical’ results, 
of a table of results from Adamson’s 1909 paper, in 
which the errors (in breaking loads of 28 cwt. to 
38 cwt.) vary between 2.3 cwt. and 8.6 cwt., owing 
to neglect to make the necessary corrections for 
varying cross-sections of test-bar. A two-and-a- 
half page section is devoted to hardness tests, but 
|of the immense amount of recent research on the 
ball hardness test, by Ludwik, Meyer, and in- 
numerable others, there is no mention; in its 
place is the assertion that the Brinell test is ‘‘ of 
such a nature as to need no discussion.” 

The chapter on ‘* Furnaces and Slags ” is equally 
scrappy. The short sections on the different fur- 
naces would need considerable expansion to give 
them much value, while the discussion of slags is 
based entirely on Swinden’s u8eful paper in the 
Proceedings of the British Foundrymen’s Associa- 
tion, 1909-10, the work of such investigators as 





Appendix I. consists of the 1902 report of the 
Nomenclature Committee of the Iron and Steel 
Institute, and would be improved by more revision 
and extension than Mr. Hatfield has made; a 
glossary which omits such terms as ‘‘ eutectoid,” 
**heat tinting,” and ‘ yield-point,” for an 
cannot be considered complete. Appendix II., a 
table of typical analyses of pig irons, first published 
by Adamson in 1903, similarly needs revision to 
bring it into accordance with current practice. 

The book is reasonably free from minor errors 
and misprints, but the use of strain (pages 198 and 
200) instead of stress, and heat (page 53) instead 
of temperature, is unfortunate. And probably both 
Brinell and Shore would object to the entry in 
the index, ‘‘Scleroscope, Brinell’s ” (pege 249). 

A point to which more attention should have been 

id is the adequacy of the references to papers and 

ks quoted. Often they are missing, in most cases 
they are incomplete, and sometimes (e.g., pages 
206 and 224) they are inaccurate. Moreover, Mr. 
Hatfield has a very reprehensible habit of calling a 
single journal by more than one name; one instance 
out of several is that of the American journal The 
Foundry, which is called The American Foundry, The 
Foundry, and The Foundry Magazine at random, 





Wissenschaftliche Automobil-  Wertwng, Berichte I.—V. des 
Laboratoriums fiir Kraftfahrzeuge an der Koniglichen 
Technischen Hochschule zu Berlin. By A. RIEDLER. 
Berlin and Munich: R. Oldenbourg. [Price unbound, 
6 marks net, ] 

Tuts book, written by one of Germany’s most 

noteworthy engineer-professors, represents what is 

probably the first attempt at a scientific analysis 
of motor-car efficiencies. In his preface—a part 
of a book usually read by a reviewer—the author 
states his problem :—‘‘ The purely objective valua- 
tion of automobiles, apart from subjective and 
accidental influences.” Hitherto motor-cars have 
been judged only subjectively; races and com- 

titions where the genius, pluck, resource, and 
uck of the driver, or the chance of the weather, | 
are weighty factors, have been almost the only 
criteria used, and the reputations of cars have been 
often largely due to the showmanlike dexterity of 
salesmen in booming the results of such com- 
petitions. A very small fraction of the money 
expended in these ways would (the author points 
out) have sufficed to promote scientific investiga- 
tion and a more economical progress of the 


The method and apparatus of investigation 
employed are briefly as follow :— The petrol- 
motor is tested separately on an electro-dynamo- 
meter similar to that used in connection with the 
Alexander aeromotor competition at Teddington ; 
thus the performance of the petrol-motor may be 
determined. In addition to this, what may be 
called a ‘‘car-dynamometer” is used similar in 
principle to that shown in the St. Louis Exhibi- 
tion of 1904, and now in the Altoona shops of the 
Pennsylvania Railroad. This car dynamometer 
consists essentially of a motor-dynamo, on the 
shaft of which are mounted two drums about 4 ft. 
in diameter, the whole arrangement being built 


magnifications between 45 and 250. The value of | into a pit, so that the upper surfaces of the drums 
some of the photo-micrographs is lessened by the | are level with the floor of the laboratory. The car 
absence of figures showing the magnifications used. | is placed with the driving-wheels resting on the 

"he least satisfactory parts of the book are the drums and secured to a standard through a hori- 


meter driven through the car-wheels. Thus the 
tractive effort and the power at the road are easily 
deduced from the spring balance and dynamometer 
readings. The process may be reversed, and the 
car mechanism in whole or in part may be driven 
by the dynamometer. Thus the friction in any 
of the transmission may be determined, and 
in this way air resistance of wheels, t losses, 
gear-box losses, transmission and motor friction are 
measured, and the results represented very com- 
pletely in curves. The maximum speed attainable 
is calculated from these curves, and remarkable 
agreement with actual running is obtained. 

The book consists of five Berichte or reports. 
The first describes the method and apparatus ; the 
second, third, and fourth deal respectively with a 
20-30-horse- power Renault car, a 100-horse- 
power Benz racing car, and a 75-horse-power Adler 
racing car; and the fifth gives a retrospective dis- 
cussion and a summing up of the conclusions 
drawn. 

Most striking is the result that all other losses 
are small compared with the heat losses of the 
motor and the frictional losses between the tyres 
and the road. Transmission mechanisms are in 
general comparatively efficient. With this fact as 
weapon, the author inveighs with some justice and 
indiscretion against the inventors of so-called silent 
Ty including electrical and — drives. 

t is true that inventors cannot hope to improve 
very much the efficiency of transmission, whereas 
energy might be economised at the tyres or cylin- 
der jackets. But energy is not the only thing to 
be spared; where there is noise there is usuall 
wear and often breakage, and this applies wit 
especial force to the motor-bus. By using an 
electrical transmission, such as Messrs, Tillings 
have recently introduced in London, repairs, 
repairing staff and shops, and idle hours of the car 
may be lessened, and with reduced starting shocks 
a longer life may be given to the car in general. 
These may easily counterbalance an increased con- 
sumption of petrol. 

An interesting feature is the absence of the term 
‘*indicated horse-power.” The author says the 
indication of petrol-motors, even with optical 
devices, is at best inaccurate. He introduces a 
term ‘‘Nennleistung’’ = brake horse-power + 
friction horse-power, the latter being determined 
separately. e term ‘‘ Nennleistung” (nominal 
horse-power) is not well chosen; ‘‘ Kolbenleis- 
tung,” or piston horse-power, as distinct from brake 
or shaft horse-power, would be a much better 
name. 

The book contains about 180 pages, and repre- 
sents a great deal of labour on the part of the 
author and his assistants. The task undertaken is 
not a small one—in fact, it may reasonably be 
wondered if a motor-car, with all its elements of 
comfort, artistic appearance and convenience, is 
really susceptible to the author’s objective attack— 
and many may be able or inclined to find faults 
with the way in which it has been done. But 
for method and matter the book may be in general 
warmly recommended ; even to an interested man 
ignorant of German, the 106 illustrations and 
diagrams should be of value. 





Investigation of Ex ives Used in Coal-Mines. By 
CLARENCE Haut, WALTER O. SNELLING, and Spencer 
P. Howett. With a chapter on the Natural Gas used 
at Pittsburg, by G. A. BuRReLL, and an Introduction 
by Cuargs E. Monro. Bulletin 15, Bureau of Mines. 

ashington : Government Printing Office. 

Tue United States had no official cognizance of 

the conditions existing in their mines before 1904, 

and the experimental researches on explosions in 

mines, which had been carried on in Europe for 
several decades, had no parallel in America until 
an organisation was created in the Geological Survey 
to investigate the mineral resources of the —. 

This organisation became the Technologic Branch, 

which in 1907 appointed experts to deal with 

accidents in mines. Four ve mine disasters, 
which killed more than people, in the last 

months of 1907 induced Congress to vide for a 

special investigation of mine explosions. As a 

result the Pittsburg testing gallery was opened in 

December, 1908. We have on another occasion 

described this gallery and part of the work done 

in it. 

The octavo volume of 196 pages before us con- 
cerns the testing of explosives intended for use in 
coal-mines, and sets forth the results obtained 





last two chapters and the appendices. In the | zontal spring balance or manometer and membrane. 
chapter on mechanical tests and properties, the ten-| The petrol-motor is started up and the dynamo- 


in testing twenty-three different American explo- 
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sives. Comparative tests were also made with four 
foreign explosives, which are indicated by letters 
only, whilst in the case of the American products 
the names of the manufacturers are given. The 
tests comprise analyses of the explosive and of its 
gases, calories lpia oe compression measured in 
small lead blocks, and expansion of bore-hole mea- 
sured on Tranzl lead blocks, Bichel pressure-gauge 
tests, ballistic pendulum tests, impact-machine 
tests, flame tests, ignition by influence, and gas 
and dust gallery tests. In the latter the gallery 
was charged with the natural gas from the Pitts- 
burg city gas supply ; the gas varies very little in 
composition throughout the year. 

There is a statement in the introduction that 
‘*the subsequent more searching inquiry made on 
behalf of the Technologic Branch of Axel Larsen 
disclosed the fact that the foreign testing- 
galleries differed in form, dimensions, material, 
&c.”’ It is rather surprixing, and does not seem 
arpag that ‘‘experts” only discovered this 
act in 1907. The information given in the bulletin 
is certainly instructive and practical, however. To 
correlate the behaviour of explosives a standard 
of reference had to be selected, and the authors 
decided on a ‘‘ detonating” rather than a ‘‘ burn 
ing” explosive of the following composition :— 
Nitroglycerine, 40 per cent.; sodium nitrate, 44; 
wood-pulp, 15; calcium carbonate, 1 per cent. 
theta it was quite recognised that this explosive 
is wholly unsuitable for mines ; its advantages ar 
simple composition and easy preparation. The 
manufacturers of explosives in the United States 
readily responded to the invitation of the Geolo- 
gical Survey to submit samples for testing. By 
January, 1910, 134 explosives were sent in ; less 
than half of those tested were placed on the list of 
permissive explosives. The term ‘‘ permissive” 
must not be misunderstood. The United States 
Government does not compel nor prevent the use of 
any explosive nor seemed the conditions of use. 
It only advises. 

We may also call attention to two technica 
papers, Nos. 6 and 7, on cognate subjects, and by 
some of the above authors, issued by the U.S 
Bureau of Mines: ‘‘ The Rate of Burning of Fuse 
as Influenced by Temperature and Pressure,” by 
W. O. Snelling and W. C. Cope, and ‘‘ The Investi 
gations of Fuse and Miners’ Squibs,”’ by C. Hall 
and 8S. P. Howell. 
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D.Se. London, New York, Bombay, and Calcutta : 
Longmans, Green and Co. [Price 2s. 6d. net. ] 

Studies in Radioactivity. By W. H. Braae, M.A., 
F.R.S. London: Macmillan and Co., Limited. [Price 
5s. net. ] 

The Dynamics of Mechanical Flight. By Sir G. GREEn- 
HILL. London: Constable and Co., Limited. [Price 
8s. 6d. net. ] 

The Theory of Structures. By ARTHUR Mor.ey, M.Sc., 
University College, Nottingham. London, New York, 
Bombay, and Calcutta: Longmans, Green and Co. 
[Price 7s. 6d.] 

Department of Mines: Annual Report of the Mineral 
Production of Canada, 1910. By Joun McLeisu, B.A. 
Ottawa: Government Printing Bureau. 

Department of Mines: An Investigation of the Coals of 
Canada, with Reference to their Economic Qualities. 
In six volumes. By J. B. Porter, E.M., D.Sc., and 
R. J. Durtey, Ma.E. Vol. II. Ottawa: Government 
Printing Bureau. 

Mechanische Triebwerke und Bremsen. Von Dr. St. 
Lérrier. Munich and Berlin: R. Oldenbourg. [Price 
6 marks. } 

Konforme Abbildung. Von Leo Lewent, Herausge- 
ben von Prof.-Dr. Eugen JAHNKE, Mit einem 
itrag von Dr. WILHELM Bwascuke. Leipzig and 

Berlin : B. G. Teubner. [Price, sewn, 2.80 marks ; 
cloth, 3.20 marks. ] 








Die Fortschritte des Belewchtungswesens und der Gas- 
industrie im Jahre, 1911. Zusammengestellt von Dr. 
H. Srracuge. Munich and Berlin: R. Oldenbourg. 
[Price 4.50 marks. ] 

Karstgebiete und thre Wasserkrafte. Eine Studie aus 
Offentlichen Vortrigen des Verfussers iiber die Ausniit- 
zung und Verwertung der Wasserkrifte in den Karst- 
lindern der Ost.-Ung. Monarchie. Von THEODOR 
ScHENKEL. Wien and Leipzig: A. Hartleben. [Price 
8 marks. | 

Das Rohrnetz stédt. Wasserwerke, Dessen Berechnung, 
Bau und Betrieb. Von Paut Brinxnavs, Ingenieur. 
Munich and Berlin : R. Oldenbourg. [Price 9 marks. ] 

Brazil in 1911. Third Annual Edition. By J. C. OaKEN- 
FULL. London and Frome: Butler and Tanner, St. 
Paul’s Chambers, Ludgate-hill, E.C. 





MOTOR-DRIVEN STEEL WATER-BARGE. 

WE illustrate above a steel water-barge which 
has been designed and constructed by Mr. J. 58. 
Watson, of Gainsborough, for supplying water to 
steamers and sailing ships in an open harbour, and 
which will be shipped abroad on the deck of a steamer. 
Power enough to drive her along slowly, and also to 
empty the tanks, has been installed. A longitudinal 
section is shown in Fig. 1, and a perspective view in 
Fig. 2. The barge measures 58 ft. 3 in. by 13 ft. 6 in. 
by 6 ft., and is built to carry 55 tons of water on a 
mean draught of 4 ft. 9 in. There are three water- 
tight cross-bulkheads, and a longitudinal swash bulk- 
head, and the scantlings are all well in excess of 
Lloyd’s requirements. 

The motor fitted is of the *‘ Kelvin” type, and is of 
15-20 horse-power, using parafiin as fuel; this motor was 
found to drive the barge comfortably at 5 knots when 
fully loaded and when running at 550 revolutions per 
minute. In the engine-room there is a 3-in. centri- 
fugal pump, driven by belt from a pulley on the engine, 
and capable of emptying the barge of 55 tons of water 
in 14 hours against a head of 30 ft. 





Tue New Dry Dock at Matmi, Swepen.—The new 
dry dock, at Malmé, Sweden, is now approaching 
completion. It is located on the western portion of the 
Malmé Harbour area and will be able to accommodate 
steamers of 10,000 tons. The water of the Sound was 
dammed off by cofferdams, but at a depth of 7 metres a 
layer of limestone was found, which presented difficulties, 
as it let in the water. The well-known firm of the Skanska 
Cementbolaget has carried out most of the work, the 
cost of which materially exceeds 55,000/, 
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400-BRAKE-HORSE-POWER TWO-CYCLE GAS-ENGINE. 
WILLIAM BEARDMORE 


CONSTRUCTED BY MESSRS. 


Fig. 6. 


‘6k 





(2832.6) 


WE illustrate on our two-page plate, and on this page, 
a two-cycle single-cylinder eae of 400 brake 
horse-power, recently supplied to the Associated Port- 
land Cement Manufacturers. (1900), Limited, for their 
Swanscombe works, by Messrs. William Beardmore 
and Co., Limited, Glasgow, for driving cement-grind- 
ing mills. These cement works have within recent 
years been brought thoroughly up to date, part of this 
process being the installation of a gas-producer plant 
and gas-engines to drive the wash-mills and grinding- 
mills. The engine illustrated is the eighth gas-engine 
installed. The engine is shown in perspective in 
Fig. 1, on our two-page engraving, in side elevation, 
plan, and transverse section in Figs. 2, 3, and 4 
respectively, while Figs. 5 and 6, above, are respec- 
tively a longitudinal section through the cylinder and a 
transverse section to a larger scale. A condition of 
the contract was that this engine should be running 
on load in six months from the date of order; but, 
owing to the large amount of work on hand, it was 
found impossible by the purchasers to stop and remove 
the old mill on the same site until after the above- 
mentioned period had expired. The first seven engines 
were ordered in January, 1906, and were erected and 
put into service in instalments as opportunity per- 
mitted. They are of very liberal dimensions, the 
cylinder diameter being 24? in., the combined piston 
strokes 67 in., while the speed is 125 revolutions per 
minute, a comparatively low mean effective pressure 
being thus required to develop the rated full load. 

The water-jacket employed on all these engines is 
unique, and was specially designed to suit the chalky 
nature of the cooling water available. It is made in 
two main portions, divided on the horizontal centre line 
of the engine, as may be seen in Fig. 6. The lower 
= in two parts (see Fig. 5), is made of cast iron, 

lted on to the longitudinal sole-plates, and forming 
a cradle, in which the cylinder liners are carried, 
the arrangement being clearly shown in Fig. 5. The 
top portion is in one piece, and is built up of mild- 
steel plates, riveted together, with stiffening angles, 
&c. It is semi-cylindrical in shape, as is clearly shown 
in Fig. 1. It is provided with manholes, so arrang 
that access may be obtained to the inside for cleaning 
purposes and for examining the liners. If necessary, 
the upper portion can be easily removed, and the top 
half of the liners completely exposed for scaling. The 
bottom half is also readily accessible. 

The standard type of water-jacket is somewhat 
different from that described above, the only remov- 
able portion being around the combustion-chamber. 
This is made in sections, and can be easily taken off 
without in any way disturbing the cylinder supports. 
By this means the whole circumference of the com- 
bustion-chamber and contiguous ends of the liners are 
completely exposed for cleaning. This accessibility 
to the hottest portion of the cylinder walls is a unique 
feature of Messrs. Beardmore’s designs, and is due to 
the fact that, with these engines, there is no cylinder 
head of the type ordinarily.associated with gas-engines, 
Owing to the absence of admission and exhaust valves, 

{u the design, special attention was directed to lubri- 
cation, owing to the very dusty ——- in which 
these engines have to work. The main bearings are all 
fitted with ring lubrication, while the crank and cross- 
head pin are supplied from small overhead tanks. The 

cylinder liners are lubricated by multiple force-feed 
pumps, a separate plunger being provided for each oil- 
supply pipe in order to control the feed to the various 
points. This system of lubrication has been adopted 
as the standard. The ignition is on the high- 


tension system, two firing-plugs being fitted, each 
provided with its own high-tension coil, &c. These 


Air 
CL of Pumps .04~——sie -—-- 3'¢%".-_-~- 4 blades 2'94-———re-—- 


ed|7 per cent. of the indicated power given out, while 










29%. 





& Bore 























Fig.6 
9 -- 2/24 22 = 
lig | | fit Q | 
_ -_—_—_—- + : — S a 
1. => 
oy Ss = | 
t/aa\\\ 




















| i 
; a - | 
-tobp---- 2°78--—}e-~-- a'7h-- rh-a'0 
(2832.0) SECTION THRO COMBUSTION CHAMBER 
LOOKING FORWARD 


A considerable amount of discussion has been caused 
by the charging-pumps of the two-cycle engine, and it 
has often been claimed that the four-cycle engine has 
decided advantages, in that no pumps are required 
with it. Of late, however, it has become generally 
recognised that, after all, these pumps are exceedingly 
simple pieces of mechanism, and that they are of 
great value even in the case of four-cycle engines, so 
that it is highly probable that all engines of large 
power—independently of the cycle on which they 
work—will ultimately be fitted with them. This 
being so, there appears little reason for retaining the 
ordinary exhaust and suction strokes of the four-stroke 
cycle, when it has been proved to be quite a simple 
matter to get rid of the products of the previous com- 
bustion and to get in the mixture for the succeeding one 
during a comparatively short part of one revolution. 

It has often been objected, also, that this process of 
charging, owing to the short time available for it, 
must of necessity require a very high pump work, but 
this is merely a matter of design based on suitable 
experience. Thus, some years ago the total pump 
work on the 1000-brake-horse-power size, using gas 
from ammonia- recovery producers, was reduced to 


more recently, with the same type of engine of 
500 brake horse-power, running at 105 revolutions per 
minute, it has been reduced to less than 44 per cent. 
The pump work given is that indicated, and it may 
be objec that there is no allowance for friction 
losses ; but the error due to this is very small, owing 
to the exceedingly simple arrangement adopted. The 
only cechanieul eqemaiet rt on the pump is the 
piston, the suction and delivery valves being auto- 
matic, while recently it has been found possible so to 
design the various parts that no valves of any type 
whatsover are required on the gas-pump, and it is 
hoped that at no very distant date a corresponding 
simplification of the air-pump will be effected. An 
important advantage of the use of pumps, and one of 
those which have attracted the attention of makers of 
four-cycle engines, is that the effect of variations in 
the pressure of gas in the supply main can be greatly 
reduced, and, in fact, rendered practically negligible. 
ln order to simplify the appearance of an engine, 
it is sometimes suggested that the pumps should be 
centralised, say in the form of motor or steam-turbine- 
driven rotary blowers. This is a question, however, 
on which there is room for a _ eal of discussion, 
and it is not readily settled. The gross power required 
is increased, especially if motors be used, while there is 
brought up the whole question of centralisation of auxi- 
liaries as o to the complete unit arrangement. 
The turbo-blower appears probably the best solution, as 
thus the steam raised by means of the hot exhaust 





plugs are clearly shown in Fig. 6. 
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! faced with the question of eondensing or non-condens- 
ing, although in running non-condensing the exhaust 
steam may be used to give a hot feed with good over- 

all economy. The only drawbacks are the very high 

capital cost of the comparatively small turbo-blowers, 
the difficulty of getting these small units, and their 

——— consumption. 

ference has just been made to absence of valves 
on the gas-pumps, and it may be of interest to mention 
that the only valve with which the gas comes in con- 
tact in the whole engine is the governor-valve. This 
is of the double-beat throttle type, directly connected 
to a powerful governor driven from the crank-shaft. 

It is so designed that the valve-discs never come in 
contact with the seats, and thus the danger of tarring 
z= when running with dirty gas is entirely eliminated. 

e engine is thus enabled to work with gas of a much 
dirtier nature than is possible with any other type, 
although tar in a gas-engine is most decidedly matter 
in the wrong place. 

The governor-valve is placed on the suction side of 
the gas-pump. It was originally feared that the action 
of a valve in such a position would be too late in its 
control of the engine, and the first engines built by 
Messrs. Beardmore were fitted with by-pass valves. 
These worked during the discharge stroke of the pump 
—i.e., on the second stroke before the explosion, instead 
of on the third stroke, as with the suction governor, 
and as in four-cycle engines ; but the fears have been 
found to be groundless, as experience has shown that 
ry satisfactory governing can be got with this 
valve. 

A feature of the engines at Swanscombe which does 
not represent standard practice is the starting arrange- 
ment. For reasons connected with the mills, eleo- 
trically-driven barring gears were fitted, and it was 
decided to make these gears large enough to run the 
engine round against the compression, thus acting as 
starters The cost of such a system would be pro- 
hibitive under norma! conditions in a power-station 
containing a number of units, the solution in this case 
being found in the use of small barring gears for setting 
up the engine, and a compressed air supply common 
to all engines. Owing, however, to the scattered loca- 
tion of the engines in a cement works—the eight 
engines at Swanscombe are in four different buildings— 
there was little to choose in cost between the two 
arrangements. 

The main points studied by Messrs. Beardmore in 
the development of their engines have been simplicity, 
accessibility, and thorough reliability, and they claim 
to have attained these without sacrificing anything on 
the score of efficiency. A noteworthy feature is the 
absence of any side shaft, or its equivalent in eccentric 
gearing, due to the complete absence of all mechani- 
cally-actuated valves, and, further, special reference 
may be made to the fact that there are no working 
parts of the engine under the floor level, or in places 
where they are inaccessible by the crane. This may be 
clearly seen in Figs. 2 and 4. 

A description of the original design of engine, as 
built in this country, with detailed drawings, appeared 
in ENGINEERING, vol. lxxxi., while about two years 
0 & paper was read before the Glasgow University 
ngineering Society in which information was given 
on many points it has been impossible to deal 
with now. 

a Both of the above have been published in pamphlet 
orm, 





Tue Greex Navy.—The Greek Admiralty has ordered 
an armoured cruiser, with a displacement of 14,500 — 





gases is efficiently utilised. Here, again, however, one is 


to be built in Soman. 
guns are to be supplied by 


Her armour-plating and 
an American = 
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INDUSTRIAL NOTES. 


At the forty-fifth annual meeting of the Trade 
Union Congress, which meets at Newport (Mon.) on 
Monday next, three representatives from the Govern- 
ment will be present, as has been the case at the 
Congress in previous years. Mr. C. J. Drummond and 
Mr. ». C. Cummings will represent the Board of Trade, 
while the Insurance Department will be specially 
represented by Mr. D. J. Shackleton, the ex-Labour 
Member for Clitheroe, one of the Insurance Commis- 
sioners. The Parliamentary Committee have issued an 
official statement to the effect that the strength of 
the affiliated organisations to be represented at the 
Congress is 1,967,109, as compared with 1,662,133 last 
year. This shows that the ranks of the trade unionists 
have been greatly swelled during the past year, owing, 
it is said, to the unrest in the labour world, and the 
number of delegates exceed the number in any previous 
year, the number now being 550. It appears as though 
there would be plenty of work in hand for the Con- 
gress, for there are as many as thirty-two motions 
down for discussion, the subjects to be brought 
up being varied and interesting. No trouble will 
be spared in order that the representatives may 
receive a hearty welcome. The visitors are expected 
to number about 1000, and the expenses of the Con- 
gress have been subscribed to by men of all shades of 
opinion, among them being Viscount Tredegar, Lord 
Lieutenant of Monmouthshire. 

Sunday next is known as Children’s Day, and in the 
evening addresses will be given on ‘‘The Education and 
Feeding of the Children,” by Mr. Will Thorne, M.P., 
Mr. George Lansbury, M.P., Mr. J. R. Clynes, M.P., 
and Mrs. Bridges Adams. On Monday Mr. Will 
Thorne, M.P., will deliver the presidential address, and 
at the close of the business the delegates will, at the 
invitation of the Alexandra (Newport and South 
Wales) Docks and Railway Company, inspect the dock. 
On Tuesday the Mayor will entertain the visitors to 
a garden party at Beechwood Park. It is intended 
to hold on Sasoteg evening a demonstration to wage 
‘war against poverty,” under the auspices of the 
Independent Labour Party and the Fabian Society. 
At the invitation of the Local Reception Committee 
the delegates will on Wednesday, at the close of the 
mid-day sitting, be taken for a cruise on the passenger 
steamer Lady Ismay, and on Thursday evening a 
dockers’ demonstration will be addressed by Mr. 
Ben Tillett, Mr. J. O’Grady, M.P., and rp. #. 
Gosling. 





The revision of the hours of duty and the increases in 
pay which have recently come into force on the rail- 
ways affect many es of men. On the Great 
Western Railway the new regulations came into force 
on August 11 and 12, and will for some grades remain 
in operation till 1914, and for others till1915. Signal- 
men will, under the altered rules, work from 8 to 10 
hours a day. The system of bonuses paid to satis- 
factory men will be abolished, and the men who 
received a bonus of 2/. will instead have an in- 
crease of ls. a week in wage, while an increase of 
ls. 6d. a week will be given to men whose bonus 
was 3/., and men who had a bonus of 5/. will receive 
an addition of 2s. a week to their pay. ead and 
under-shunters will have their hours decreased to 48 
per week in eighteen yards, with overtime paid at time 
and a quarter for all hours worked above the standard 
week, with overtime rates for Sunday work, and Is. 6d. 
a day and 2s, 6d. per day and night additional allow- 
ance from home. In the London district of the Great 
Western Railway the platelayers are, it is said, dis- 
satisfied with the settlement that their representatives 
and the employers have arranged for them. The 
increase settled upon was 6d. per week, which the 
men say is inadequate, and steps are being taken to 
have the men’s claim laid before an independent 


chairman. 
The passenger and goods guards on the South- 
Eastern and Chatham Railwsy have had their con- 


ditions of service improved. The former are to 
receive a minimum wage of 23s. a week, rising to 3ls. 
at the end of fifteen years; but senior main-line guards 
in the London area who are already receiving 31s. a 
week will have their pay increased to 32s. The mini- 
mum wage for goods guards is in the future to be 25s. 
a week, rising to 32s. at the end of ten years’ service. 
On the Great Eastern Railwa:” 5785 men who work in 
the department of the superintendent of the line have 
obtained an increase of wages, while there have been 
reductions in the hours of labour of the shunters and 
signalmen. The increases vary from 4s. in the case 
of London district signalmen to 1s. for porters, ticket 
collectors, and carmen. A standard eight-hour day 
was asked for by the men, and a minimum w 
of 2ls. in the Lenten district and 18s. in the 
country, but these demands have not been complied 
with, and dissatisfaction exists. The Great Cen- 
tral Railway Company have at present not settled 
anything, on account of the illness of two of the 


the company in October next, these concessions shall 
date from July 1 last. The Caledonian Railway Com- 
pany have offered their drivers a graded scale of pay- 
ments up to 5s. 6d. a day, to rise according to a scale, 

povided they get promotion, but the firemen’s wages 
Rone not been discussed. This matter, however, will 
no doubt be again brought forward. 





On Friday last week the shipwrights employed at 
Palmers’ Hebburn shipyard left work in acco ce 
with a notice they had given the previous day. The 
cause of this action was a dispute between the men and 
the yard manager regarding an agreement, drawn up 
between them and the previous yard manager, for the 
regulation of their work. A complaint was also made 
by the men that some clauses of the agreement had 
been broken by the management, and that a reduction 
in a work of shipwrights had in each case 
resulted. 





There are signs that the strike of engineering 
Nae in Glasgow is about to collapse. On 
ednesday large numbers of boys resumed work, and 
it is expected that by the end of the week the trouble 
will be at an end. 





In addition to serious strikes, last year was marked 
bya considerable amount of unrest in the labour market, 
on account of many important agreements expiring in 
the spring of the year, and as regards the number of lost 
working days it was the worst there has been, so far as 
this century is concerned, although the number of con- 
flicts was the fewest since 1897, when the labour conflict 
statistics commenced. The rmanent arbitration 
court (as per Act of April 12, 1910) has had a bene- 
ficial effect in this connection. There were, during 
1911, 52 stoppages of labour, strikes, and lock-outs, 
— 80 on an average for the years 1900 to 1910. 
The number of employers affected was about 3600, 
and of hands affected about 29,000, the respective 
figures for the previous years being 130 and 2500. 
Leaving out of consideration three small provincial 
conflicts, the remaining 49 comprised 41 strikes (5300 
hands) and eight lock-outs (23,700 hands). The loss 
of working days was about 637,000, bemg second 
— to 1899 with 2,800,000 lost days. In 24 cases 
(only 564 hands) the results were in favour of the men, 
the rest ended in compromises. The official con- 
ciliator mediated in 14 conflicts (28,250 hands). 


The Christian Trade Unions in Germany had in 1911 
an average membership of 340,957, against 295,129 in 
the previous year, the increase amounting to 15.5 per 
cent. The largest number of hands, 84,321, were em- 
ployed in mining, and the next, 43,302, in metal- 
working. The number of female members was 27,152, 
the large percentage of whom belonged to the textile 
industry. The revenue of these unions was in 1911 
6,243,642 marks (312, 182/.); their expenditure, 4,916,270 
marks (245,813/.); and their capital at the end of 1911, 
7,082,942 marks (354, 147/.). 





Sir G. Askwith, K.C. (President of the Industrial 
Council) and Mr. Mitchell (Assistant Industrial Com- 
missioner) left England last week for Canada, in order 
to investigate the working of the Industrial Disputes 
Investigation Act in that country, and to study 
Canadian labour laws. Their intention is to travel as 
far west as Winnipeg, or even further, with the object 
of interviewing employers, &c. The tour is expected 
to occupy about two months. It will be remembered 
that the Canadian Act enables the Department of 
Labour to order an independent investigation to be 
made into a dispute, and, pending such inquiry, 
striking or locking out is not preusiadtite. 





The peculiar workings of the trade-union mind is 
illustrated by an incident which has recently occurred 
in connection with the Amalgamated Society of Rail- 
way Servants. This — recently became an 
approved society under the Insurance Act, and the 
work thus involved necessitated the employment of 
additional clerks. The men chosen for this work were 
picked from among those who, according to trade- 
union views, have been victimised on the railways for 
participation in trade-union propaganda work. Natur- 
ally, it was expected that the society would form an 
ideal employer, and be willing to pay the union rate of 
wages for clerks—viz., 35s. per week. Instead, how- 
ever, they were paid only 30s., and a remonstrance 
was met with the threat that if the men did not like 
it a telephone message would be sent to the Labour 
Exchange, and the ts filled from that source. As 
the society maintained its attitude, a meeting was 
called, and the malcontents formulated a resolution in 
favour of stopping work. This, however, was with- 
drawn, as it was thought such a procedure might 
bring discredit on the Amalgamated Society of Rail- 
way Servants, and the matter was placed in the hands 
of a committee. 








leading members on the company’s side, but it has 
been agreed that if any concessions are granted by 


The new special rules for the regulation of the 








ere and the operatives. This was announced on 
uesday last at the International Congress of Pottery 
Workers, and the rules will come into force without 
delay. They contain very drastic provisions dealing 
with the dangers of dust and lead. It is now some 
two years since they were first published, but the 
recommendations then made by the Home Office 
Committee were objected to by both the employers 
and the men. Pressure has, however, since been 
brought to bear on both parties in order’ that a com- 
promise mig! t be reached and the delay of an arbitra. 
tion avoided. The result is as we have stated, and 
although the draft rules have been amended in small 
details, they are the same in all essentials as those 
recommended by the Home Office Committee. In 
the first place there must be scrupulous cleanli. 
ness, and roms persons and female operatives 
engaged in lead —— are to be provided by the 
employer with half a pint of milk, or cocoa made with 
milk, if they begin work before breakfast; moreover, 
the operatives will be compelled to drink the beverage 
amp mg for them. The temperature of the workshops 
as also received attention, and it is stipulated that 
this must not exceed a maximum of 70 deg. Fahr., 
whilst ovens must not be drawn at a greater tempera- 
ture than 125 deg. Fahr. The time Sowed for work 
between meals is 44 hours. The question of tuber- 
culosis was discussed at the Congress, the President, 
Herr Zeitsch, declaring that there was much more 
danger of tuberculosis than of lead poisoning, and it was 
stated by a French potter that in the French potteries 
66 per cent. of the deaths were due to that disease. 





On Saturday afternoon last the Northumberland 
Miners’ Wages Board met at Neweastle, and after a 
Conference that occupied two hours it was stated that 
an advance of 24 per cent. in wages had been granted. 
This makes the wages of the underground workers and 
banksmen 35 per cent., and those of the surface men 
other than banksmen 28 per cent., above the 1879 
basis. There was an increase of 3? per cent. in May, 
and 1} per cent. in January last. 

The financial position of the Northumberland Miners’ 
Association was discussed at a special general meeting 
of the Council on Wednesday last. It appears that 
at the beginning of 1910 the Association had 150,000/. 
in hand, but 156,000/. was spent over the Eight Hours 
and Minimum Wage Acts’ strikes ; moreover, 5000. 
was, in addition, given to the Cambrian Miners’ 
Association. The adverse balance at the present time 
is, therefore, 11,0007. Loss on investments has also 
been incurred to the extent of 4000/. a year. A 

roposal that the men’s fortnightly subscription should 
c doubled has been rejected, and it was decided on 
Wednesday, after a long discussion, that a proxy vote 
of members should be taken on the subject of increas- 
ing subscriptions by an amount equal to about one- 
half that at present in force. 





Mr. Bowerman, M.P., speaking last Sunday, said 
that he hoped the present Government would see 
their way to pass an Eight Hour Bill for bakers next 
ear, for they were quite deserving of it. The 
akers’ demands at present are for a 54-hour week, a 
wage of from 38s. to 48s. a week fur foremen, from 
32s. to 40s. for second hands, and 30s. for adult work- 
men in shops, and 32s. in factories. For Sunday work 
double pay is asked, and overtime pay at the rate of 
14 times the usual pay. In addition, regular meal- 
times are demanded and better wages for jobbing hands. 


A correspondent of the Times states that among 
the miners in the county of Durham a change of some 
social importance is taking place. The men have 
hitherto been paid fortnight rh the alternate Saturdays 
being known as “pay” and “ baff” Saturdays ; but 
now, as the result of ballots taken in various lodges 
of the Miners’ Association, weekly ‘‘ pays” are a 
adopted, and the system will in a few weeks prevail 
ractically throughout the coal-field. It appears that 
itherto there has been a marked difference in business 
between the ‘‘pay” and “baff” Saturdays in the 
larger towns of an the streets on ‘‘ pay” Satur- 
days being thronged with miners and their families, 
the shop-keepers doing an abnormal amount of busi- 
ness, and means of transport being much sought after. 
Under the new system trade and traffic will probably 
be more regular, and it is expected that the task of 
the police will be easier, and that railway travelling 
will be more comfortable. The new system will, it is 
thought, also tend to economy and sobriety. Reck- 
less expenditure often resulted from the miners 
baving @ fortnight’s pay in their pockets, and at 
the ‘‘ baff” week-end, the colliery tradesmen were 
expected to give credit for necessaries. As the 
need for this assistance may not arise so frequently 
under the new system, it may be to the disadvantay: 
of the pit village sho The change does not appear 
to be viewed altogether with favour by the miners 
wives, for at the “‘ baff” week-end, there being no 
money for the miner todraw, he had no inducement to 
go to the town, and would, as a rule, remain at home 





pottery industry have been accepted both by the em- 
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the house. The women now fear that the men may 
want to go away every Saturday. 





The strike fever continues to run through different 
sections of the population. An amusing development 
occurred at last week as a result of the alleged 
failure of the town clerk to attend properly to repre- 
sentations made by labour bodies in that city. he 
Leeds Trades and Labour Council raised, with the 
town clerk, questions relating to the corporation’s fair 
wages clauses in connection with work at the new 
Training College in Beckett’s Park. The matter 
appears to have been investigated; but the Labour body 
has become impatient at the delay in receiving a reply, 
and it is proposed hy some of the corporation coun- 
cillors who are Labour men that they should strike 
work in order to dislocate the city council’s business, 
if the matters to which they wish attention paid are 
further disregarded. Unless sis very exceptional, 
it seems probable that such a strike would facilitate 
rather than handicap business. 





After some days spent in negotiations it is now 
regarded as practically certain that the proposal for 
a trade-union bank, to be worked on co-operative 
lines, will be brought before the Trade Union —— 
next week. All arrangements appear to have n 
made, and a managing director and secretary have 
been appointed. The chief business of the bank will 
be to accumulate the reserve funds of the trade-union 
movement amounting to between 6,000,000/. and 
7,000,000/., the annual turnover being about 5,000,000/., 
and it is proposed to — on the ors | on co- 
operative lines. The method of conducting the busi- 
ness of the bank will be the same as that of any 
ordinary bank, but the profits will be divided amongst 
the trade unions which hold the stock and are cus- 
tomers of the concern. In addition an aim of the 
bank will be to provide at short notice the necessary 
funds whereby trade unions may carry on strikes, for 
it is complained that ordinary banks frequently place 
obstacles in the way of the trade unions desiring to 
realise their assets speedily. 





A curious situation was created on Tuesday of 
last week at the Glamorgan Collieries, in the Rhondda 
Valley, which resulted in a strike of miners. The 
Welsh miners have a custom of ceasing work when- 
ever a fatal accident occurs in a mine, and during last 
week, in accordance with this custom, the men left 
the pit. They found, however, that when they drew 
their wages on Saturday they had only been allowed 
psy for one-third of a turn on the particular day when 
they left the pit. Ordinary pees was asked for, 
but was not granted, with the result that the men 
refused to go to work on Tuesday morning. On 
Wednesday, however, the matter was settled, and the 
men returned to work pending an inquiry by the Joint 
Conciliation Board. 





The aspirations of a certain section of the Labour 
party in Australia cannot be regarded as modest, if 
we are to judge by statements that have recently been 
made at the Sydney Congress of Labour, where reso- 
lutions were recently passed demanding a six-hour 
day and a five-day week. Another motion agreed to 
was ‘‘that the Government be requested to repeal 
certain clauses of the Masters and Servants Act 
which render it necessary for employees to give 
fourteen days’ notice before ceasing work.” 





According to the monthly report of the Society of 
Amalgamated Tool-Makers for August the membership 
of the Society was 7358 at the end of July last, com- 
pared with a membership of 5302in July last year—an 
increase of 2056. There has been a decrease of 15 in 
unemployment during the same period, the figures 
being for the two respective months 68 and 83. The 
reserve funds stood at 29,250/. in July last, and 
23,000/. in July last year. 





Larcr Froatine Dockxs.—The despatch last week of 
two large floating docks to Montreal and Portsmouth has 
attracted some attention to the size these structures now 
attain. The largest floating dock in existence is owned 
by the German Government, and is stationed at Kiel. 
It is of 40,000 tons lifting capacity. Ranking next is 
that owned by Messrs. Blohm and Voss, of Rotterdam, 
which has a lifting capacity of 35,000 tons. Next in 
order come two belonging to the British Admiralty, both 
of a capacity of 32,000 tons. One of these was delivered 
by Messrs. Swan, Hunter and Wigham Richardson 
recently, and is stationed in the Medway. The other, 
delivered by Messrs. Cammell, Laird and Co. last week, 
18 stationed at Portsmouth. There are five other float- 
ing docks of 20,000 tons lifting capacity and over in 
existence, among them being that despatched from 
Barrow last week for the Canadian Vickers Company. 
The two docks for the British Admiralty have a ter 
length than the German Government dock at Kiel, but 
are less in width by some 41 ft, 


THE S.S. ‘* TITANIC.” 
To Tae Eprror oF ENGINEERING. 

Sin,—The report upon the accident is, on the whole, 
particularly clear and logical ; but it appears that the 
question whether or not the ship broke across in founder- 
ing will bear further discussion. If no fracture or strain- 
ing occurred at that time, it follows that the hull possessed 
@ most noteworthy amount of strength. Before she reached 
@ position of, down by the head, 50 deg. to 60 deg., she 
must have been exposed to a bending moment much 

ter than if she were carried on a centre and still more 
In excess of that due to being carried on a short wave with 
forefoot and rudder-heel ex ‘ 

As to the attitude of the Californian, perhaps all was 
said which could be covered by the terms of the refer- 
ence. It is impossible to exonerate the captain of the 
Californian, but from the first I have felt that much 
might be said in extenuation. Chiefly, it appears to me 
that the Titanic should have raised an alarm on a much 
larger scale than was done, and, above all, a large 
flare should have been burnt, not only with reference to 
the steamer in sight, but to all others which might be 
within range. Of course, in this connection the possi- 
bility of breaches of discipline must be regarded. Signals 
by fire are included in each list, to which I have referred. 
ih they are omitted from recent lists, it is most important 
that they should be replaced and emphasised. 

Yours faithfully, 
George WILLIAM SUTCLIFFE. 





MOTION STUDY: THE MAN. 
To THE Eprror oF ENGINEERING. 

Srmr.—There is much of grave import in the letter of 
Mr. Towlson, which appears under the above heading 
in your issue of August 16, and it would be well for many 
employers of labour if they could lay to their hearts 
much that is stated by your correspondent. The man— 
how all-important he is—is the last factor to be con- 
sidered by many of the modern bosses of engineering 
shops. @ present writer would carry the indictment 
a good deal further than does Mr. Towlson. Obviously, 
he is concerned only with the workmen. I would push 
his principles as far as the managerial stage, and even 
on to the directorate if it were possible, for all the evil 
does not lodge in the ‘‘clockwatchers.” Other things 
being equal, the average workman, given a fair price for 
doing his job, will perform his part of the contract 
honestly and honourably, and it is only when he gets 
it into his head that the firm is “out to do him” that 
he becomes a little lackadaisical in his methods. 

What many managers and their lesser satellites fail 
to onienient is poor human nature. Were it a new 

roblem, there might be some excuse for them ; but, see- 
ing that it is as ancient as man himself, excuse is im- 

ible to the so-called ‘‘ captains of industry ” who fail 
In its study. 

The writer has a modern factory in his mind that 
pee high-class work; it has borne a proud and 

onoured name in the engineering world; and yet, 
amongst the men and staff, the place is talked about as 
being a veritable hell. Making due allowances for the 
vigour of the term, it is common knowl , amongst 
those who know the factory in question, that a most 
unhappy state of affairs exists there. This, in the writer's 
opinion, is due entirely to the fact that the management— 
if ever it knew it—has lost the art of managing men, and, 
after all, that is the whole art of government. 

The factory is run on the bonus system. This system 
was established after a disastrous strike, which might 
have been avoided had more tact and diplomacy been 
employed in introducing it. An otherwise kindly, 
but headstrong, superintendent, with a cast-iron system 
of management in his pocket, was installed, and 
without taking into consideration the fixed and settled 
habits of a generation, he commenced playing skittles 
with the growths and small institutions of the factory. 
Like the true skittle-player, the more pins he knocked 
down with every shot the happier he appeared to be. He 
flooded the factory with paper. Forms for this and forms 
for that. All the colours of the rainbow were called into 
requisition to distinguish his particular whims. Fore- 
men, who before the advent of this system had spent 
their days in and around the machines and various 
shops, discovered that more than a fair proportion of 
their time was required to fill in this, to answer that, 
and give reasons for so and so, and so on. Foremen 
who were too old to drop into the new ways, but who 
knew their old jobs in and out, were dismi uc! 
of the work produced by the factory was tricky, and 
the vacuum caused by the loss of many of these fore- 
men was not easily destroyed. Then, to run the bonus 
system, a new army of officials was called into — 4 
Where or how they were got was a puzzle, for scarcely 
any of them came with a decent record as a workman. 
Men soon find these things out in engineering shops, for 
their societies have long and acute ears. Then commenced 
the trouble. Friction was soon set up. The men would 
not aceept the bonus system, and eventually they struck 
work against it. After a tame a kind of a settlement was 
arrived at, and work resumed. 

The system hardened ; the speed and feed bosses were 
multiplied, and showers of paper—avalanches, in fact— 
still continued to fall upon the factory. The men, 
naturally, asked the questions, how were all these extra 
officials to be paid? and who discharged the pos bill? 
However, to shorten the recital, this particular superin- 
tendent, who had many admirable qualities for manage- 
ment, left. To him su ed an amiable but weaker man, 
though just as strongly imbued as his ecessor with the 
magic of ‘“‘System.” The more ae amongst the 
staff hoped for better times, and at least anticipated that , 
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they would be treated as responsible units of the 
factory. Alas for their hopes! Bundy clocks were stuck 
up that had to be punched at every starting and knock- 
ing-off time; childish lavatory regulations were im- 
posed, and other petty annoyances inflicted calculated 
to wound the self respect of ordinary mortals. Truly, an 
Amurath to Amurath had succeeded. Under the new 
system, foremen found that their presence in the office 
was much more necessary than it was before, for each 
had, and still has, a periodical list of questions to 
answer, which, if honestly performed, will take hours 
todo. In other words, the foremen—those that are left— 
are slowly being turned into paper men too. 

With this, too, has been established a system of 
supervision. Each man is reported upon almost ever 
day of his working life. And, what is worse than all, 
he sees the watchers being elevated into positions of 
~— for which they have no special natural or acquired 
ability. 

This is the outcome of orn to study man. When 
will some employers learn their lesson? The factory in 
question has the most modern and beautiful machinery 
within its walls ; it has, or had, a goodwill that was the 
envy of its rivals. It had a staff of picked men that 
knew their jobs through and through. This state of 
things is imperilled and runs the risk of deterioration, and 
on account of system gone mad. 

Yes ; let us have ‘‘ motion study,” more of it, and let 
us study man. But it must be done by men of sympa- 


thetic dispositions. 
Yours truly, 
BSERVER. 


_ Zino-SMELTING IN SweDEN.—Within the Stallbucka 
industrial area at Trollhattan a good-sized plant is being 
installed for electric smelting of zinc. An annual quan- 
tity of 40,000 tons of ore is reckoned upon, the production 
of zinc being calculated at 15,000 to 20,000 tons. Some 
12,000 electrical horse-power will be required for this 
purpose. 


Tue FérrincER TRANSMITTER.—The Hamburg- Amerika 
Company have contracted with the Vulcan Company, of 
Hamburg and Stettin, fer a second vessel to be fitted 
with high-speed turbines and Fittinger transmitters. 
The vessel is to be of 1600 tons gross register, and to 
have a speed of 20 knots. She will have two high- 
speed turbines, making 1800 revolutions per minute, 
which will be reduced by the transmitter on the pro- 
peller-shaft to 450 revolutions. 


Contracrs.—The Maschinenfabrik Augsburg-Niirnberg 
A.G., Caxton House, Westminster, S.W., inform us 








that they have recently received several orders for 
M.A.N. one for a 2000-brake- 


iesel engines, oe mony | 
horse-power horizontal engine for the Société de |’Air 
Comprimé, Paris ; two horizontal engines of 1500 brake- 
horse-power each for the Central Station of the Rio de 
la Almeda, Mexico ; a repeat order for a 290-brake-horse- 

wer vertical engine for the A.E.G. Thomson-Houston, 
beria, Madrid; and others.—We understand that 
Messrs. Wm. Geipel and Co., Vulcan Works, St. Thomas’- 
street, S.E., have received part of the Manchester Cor- 
poration contract for the two years’ supply of time 
switches for various sizes up to 100 amperes 500 volts, 
those for the two-rate power schemes being of the firm’s 
latest model with oil-immersed switch.—Messrs. Ehr- 
hardt and Sehmer, of Saarbriicken, Germany, have in 
hand a gas-engine of 1500 horse-power for the Skin- 
ningrove Iron Company, Limited, Carlin How. This 
will be the fifth engine of this type supplied to this 
firm. It will be fitted with the builders’ patent scaveng- 
ing apparatus, by which the power, it is claimed, is 
inc from 30 to 40 per cent. Another engine, of 
2000 horse-power, is being built for the Barrow Hematite 
Steel Company, w-in-Furness. 





Arr-GRANULATED Siac.—A method of graniulatin 
blast-furnace slag by means of an air-blast was descri 
in @ pew saogy | read before the Verein Deutscher 
Eisenhiittenleute, by Mr. G. Jantzen, manager of the 
Buderus Iron Works, where the installation has been in 
successful operation for over a twelvemonth, with an out- 
ut of 100 tons a day. The is delivered from the 
urnace through a spout into a revolving iron drum some 
6 ft. in diameter by 45 ft. long. As it enters the drum 
the molten slag is met by a blast of compressed air, 
delivered through a suitable nozzle. This jet of air sprays 
the | and flings it against the sides of the revolving dru 
wall of which is kept cool by a flow of water pnt 
over its outer surface. Owing to the rotation of the 
drum a fresh and cooled surface is continuously exposed 
to the shower of particles flung against it by the jet. 
Stationary scrapers are provided within the drum, which 
revent the formation of lumps. The is ultimately 
elivered from the discharge end of the drum as a 

nulated sand, containing no large masses. As it 
alls it is received in the boot of an elevator and trans- 
ported automatically into a storage bin, whence it is 
transported to the cement works. A chimney is provided 
at the delivery end of the drum, and carries off all fumes. 
For cement-making the slag sand thus formed has proved 
fully a to water-granulated The at how- 
ever, contains a large percentage of water, which must 
be got rid of before the slag can be utilised for the pro- 
duction of cement. The air-granulated slag is dry when 
delivered, and is, moreover, very much denser than the 
water- ulated variety, weighing about 24 times as 
much, bulk for bulk. The material isalso said to be very 
suitable for use as sand in cases where it cannot be used 
for cement. The English representatives of Mr. Jantzen 





are Messrs, Witting Brothers, Limited, of 49, Cannon- 
street, 
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DETAILS OF 30-TON ELECTRICALLY-OPERATED TRAVERSER WITH REVOLVING TABLE. 


CONSTRUCTED BY MESSRS. 8S. H. HEYWOOD AND CO., LIMITED, ENGINEERS, REDDISH, NEAR MANCHESTER. 


Fig eS 
End View. 
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AN interesting form of traverser specially designed | breenae sang Company, Limited, Glasgow, for use in their | in Figs. 23 and 24, on 294, show the traverser in 
for use in connection with the oor a of annealin ; its completed state. Referring to Fig. 23, it will be 
furnaces has recently been ~~ Messrs. S. On the present and on 291 and 292 of | seen that the traverser consists of a main carriage 
Heywood and Co., Limited, Redd ish, near Man-| this issue, we reproduce a series drawings showing | running on  two-rail track laid along the floor of 4 


chester, and supplied by le to the Singer Manu- | the details of construction, whilst | the two views given | pit, on each side of which are situated the loading-bays 
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DETAILS OF 30-TON ELECTRICALLY-OPERATED TRAVERSER WITH REVOLVING TABLE 


CONSTRUCTED BY MESSRS. S. H. HEYWOOD AND CO., LIMITED, ENGINEERS, REDDISH, NEAR MANCHESTER. 
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and furnaces. Mounted upon this main carriage is a 
revolving table provided with a track, upon which a 
haulage carriage runs, this latter being employed to 
handle the bogies upon which the annealing-pots are 
stacked. As will be seen from Figs. 23 and 24, the 
track _ the revolving table is at the same level as 
the rails in the loading-bays and those laid in the 
furnaces, and thus by suitably manceuvring the ma- 
chine the bogies can be carried from one to the other 
in a convenient manner. The three movements of the 
traverser—namely, travelling, revolving the table, 
and traversing the haulage carriage—are each operated 
by a —— electric motor, the current for which is 
taken from trolley-wires carried in a chase in the 
side wall of the pit, and the whole of the control- 
gear is situated in the operator’s cabin, placed to one 
end of the main carriage, and from which a full view 
of all the operations is readily obtained. As will be 
explained later, the switch-gear is provided with inter- 
locking mechanism arranged to prevent movements 
taking place out of their proper sequence. 

_ The details of the main carriage are shown in Figs. 1 
to 4, on page 290, from which it will be seen that six 
running wheels are provided ; two of these wheels are 
ning from the motor, the arrangement of the 

rive being clearly seen in Fig. 24. Upon this car- 
riage is fitted a circular track, upon which the upper 
table runs, revolving around a central pivot, which is 
also fixed in the main carriage. 

In Figs. 5, 6, and 7, page 290, are given details of 
the revolving table, whilst in Figs. 8 and 9, on page 
291, is shown the gearing for this motion. This gear 
consists of a vertical spindle carrying a aera which 
is driven through a worm reduction gear by the motor, 
which, with the gear, is mounted on the revolving 
table. The pinion engages with a circular rack, shown 
dotted in Fig. 8, fixed on the main carriage outside the 
circular track already mentioned, as will be seen by 
reference to Figs. 23 and 24. Details of the pin about 
which the table revolves are given in Figs. 10 and 11. 
The main girders of the table carry the track rails for 
the haulage carriage, and also the racks from which it 
is driven, the method of attachment being shown 
in Fig. 7. 

The haulage carriage, which is built up of steel 
sections and is enclosed in a corrugated iron casing, 
is shown in detail in Figs. 17 and 18, on page 291. As 
already mentioned, it runs on the track on the re- 
volving table and is driven by pinions gearing in the 
fixed racks referred to above. As shown in the draw- 
ings, guard-rollers are fitted to prevent the carriage 
from tipping and also to prevent it from running off 
the track. Fitted at one end of the carriage is the 
haulage hook, of which details are given in Figs. 19 
and 20, whilst this is further seen in the general 
view. 

The current taken from the trolley-wires, already 
mentioned, is led to a switchboard in the operating 
cabin and thence to the three motor-controllers. In 
the case of rotating and haulage motors the leads 
from the controllers are taken to the distributing 
device shown in Figs. 12 to 16, page 291. This con- 
sists of a casting, fitted to the centre spindle, carrying 
a series of brass collector-rings insulated from the 
casting. To each of these rings one of the leads from 
the controllers is connected by means of sweating 
thimbles shown in detail in Fig. 16. Fitted to the 
revolving table is a brush arm carrying a series of 
leslietall brush-holders, to each of which the leads to 
the motors are connected, whilst each holder carries a 
pair of brushes held in contact with the corresponding 
ring by a spring, as shown in Fig. 12. The leads 
corresponding to the revolving motor are taken 
direct to the motor, whilst those for the haulage 
motor are connected to the trolley wires on either 





travelled or rotated to any desired position without 
the use of flexible cables. 

The operations performed by the traverser are as 
follow :—The bogies are first loaded with the boxes 
containing the castings to be annealed, and are then 
brought to a track at the end of the traverser pit. The 
table is then placed in line with this track, and the bogie 
drawn on; the traverser is then brought in line with 
the furnace to be charged, and the table turned through 
90 deg., so as to bring its track in line with the furnace 
track, when the crab pushes the loaded bogie into the 
furnace. In discharging the furnace a similar pro- 
cedure is followed, but in this case the table is rotated 
through 180 deg. to place the bogie on the cooling bed, 
which is on the opposite side of the pit to the 
furnaces. 

As mentioned above, a system of interlocking is pro- 
vided to prevent overrunning, and consists of mecha- 
nical locks on the motions together with interlocking 
on the controllers. On the revolving gear a positive 
lock is fitted which prevents motion through more than 
90 deg., and this lock, being connected with the control- 
handle, cuts off thecurrent from the motor and thus 

revents further movement until the lock is with- 

rawn. In connection with the main travel a lock is 
fitted which brings the traverser to rest in the correct 
position before each furnace, and at the same time 
puts out of action the revolving and travelling motor- 
controllers until the lock is again withdrawn. 

On the haulage motion the controller is interlocked 
in the manner shown in Figs. 21 and 22, above. In 
this case the crab carries a depressing skate, which, on 
the crab nearing the outward end of its travel, comes 
in contact with the vertical rod carrying the roller 
shown. ‘This rod is thus depressed, and by means of 
the gear and shafting shown puts the controller into 
the ‘‘ dead slow ” position independently of the 
operator. The bogie is thus brought to rest against 
the back of the furnace without fear of damage to the 
wall. The machine is designed to deal with loads of 
30 tons, and the speeds of operation are as follow :— 
Main travel along the pit, 60 ft. per minute ; revolving 
table, one revolution per minute ; travel of haulage 
erab, 30 ft. per minute. 








NOTES FROM THE NORTH. 
Gtascow, Wednesday. 

Glasgow Pig-Iron Market.—Last Thursday morning the 
peme market opened with a strong tone, and Cleve- 
and warrants were done at 62s. 24d. and 62s. 14d. cash, 
62s. 4d., 62s. 6d., and 62s. 5d. one month, and 62s. 9d. 
three months. The turnover was 8000 tons, and | 
sellers quoted 62s, 24d. cash, 62s. 6d. one month, an 
62s. 9d. three months. The market was barely steady in the 
afternoon, when dealings were limited to 2000 tons of Cleve- 
land warrants at 62s. 5d. one month, 62s. 6d. October 18, 
and 62s. 74d. three months. At the close prices were 
firm, at 62s, 24d. cash, 62s. 6d. one month, and 62s. 9d. 
three months sellers. On Friday morning an upward 
tendency was again noticeable in Cleveland warrants, and 
8000 tons were put through at 62s. 3d. cash, 62s. 6d. and 
62s. 74d. one month, and at 62s. 9d. and 62s. 10d. three 
months. Sellers’ closing quotations were 62s. 5d. cash, 
623. 8d. one month, and 62s. 104d. three months. The 
afternoon session was less active, but Cleveland warrants 
continued to rise ; 6000 tons changed hands at 62s. 64d. 
and 62s. 8d. cash, 62s. 9d. fourteen and twenty-one days, 
and at 63s. 14d. and 63s. 3d. three months. Closing values 
were above the best, sellers a . cash, 63s. one 
month, and 63s. 44d. three months. ematite, one lot, 
was done at 77s. 9d. cash. On Monday morning Cleve- 
land warrants were a very strong and the market 
was active. The dealings consisted of 14,000 tons at 
68s. cash, 63s. 3d., 638. 5d., 63s. 4d., and 63s. 44d. one 
month, 63s. 9d. and 63s. 8d. three months, and at 63s. 6d. 
and 63s. 74d. November 1, and the close was firm with 
sellers at 63s. cash, 63s. 34d. one month, and 63s. 9d. 


side of the crab track, and seen in Figs. 23 and 24. | threemonths. In the afternoon Cleveland warrants were 
By these means the orab and revolving table can be a shade weaker, and 4500 tons changed hands at 62s. 10d. 
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cash, 63s. 14d., 63s. 2d., and 63s. 14d. one month, 63s. 3d. 
November 11, and 63s. 74d. three months. Closing sellers 
quoted 62s. 104d. cash, 63s. 2d. one month, and 63s. 7d. three 
months. On Tuesday morning the opening was weak, 
and Cleveland warrants were done at 62s. 74d. cash and 
62s, 11d. one month, but then the market became firmer, 
and 63s. 1d. one month and 63s. 44d. three months were 
touched. The turnover was 7500 tons, and at the close the 
prices were 62s. 10d. cash, 63s. 2d. one month, and 63s. 6d. 
three monthssellers. The afternoon dealings in Cleveland 
warrants were limited to 1500 tons, at 62s. 9d. cash, with 
sellers over at 62s. 10d. cash, 63s. 14d. one month, and 
63s. 5d. three months. One lot of hematite was dealt 
in at 78s. 6d. three months, with cash sellers quoting 78s. 
When the market opened to-day (Wednesday) there was a 
strong buying movement and Cleveland warrants advanced 
from 63s. to 63s. 34d. cash, and from 633. 24d. to 63s. 7d. 
one month, and at theclose sellers quoted 63s. 4d. cash, 
63s. 74d. one month, and 63s. 104d. three months. The 
turnover was 11,000 tons. Cash buyers of hematite 
quoted 77s. 6d., with sellers at 77s. 9d., and at 78s. one 
month. In the afternoon Cleveland warrants were 
firmer, but dealing was limited to 1500 tons at 63s. 8d. 
one month, and closing sellers quoted 63s. 54d. cash, 
63s. 9d. one month, and 64s. three months. These figures 
are the highest values for about six years. Cash buyers of 
hematite quoted 77s. 74d., and sellers 77s. 9d. 


Sulphate of Ammonia.—Sulphate of ammonia has lately 
been in much better demand, and prices have hardened. 
Dealing has taken place at 14/. 15s. per ton for delivery 
next year—January-J une—but the same figure has been 
touched for nearer lots. The price for prompt delivery, 
Glasgow or Leith, is now named at 14/. 12s. 6d. per ton. 


Scotch Steel Trade.—No —_ can be reported in the 
state of the Scotch steel trade, and wor along 
merrily at the various establishments, plant ing kept 
running at full pressure. Consumers of plates and other 
heavy sections are still pressing for deliveries, despite 
the fact that the present output has never been exceeded 
or even ualled. The demand for angles is a little 
easier at the moment, but for light material generally, 
including black sheets, there is no falling off. The 
export inquiry for all classes of steel material is very 
satisfactory, and some respectable sales have recently taken 
place. Business is reported in ship-plates, boiler-plates, 
and light plates and sheets for Australia, India, Japan, 
and North Rast Europe, while Canada and South Africa 
have also been purchasing light plates and sheets. With 
the exception of angles and galvanised sheets, which are 
each easier in value, all other prices are firm and tending 
upwards, owing to increasing cost of raw material. 


Malleable-Iron Trade.—In the malleable-iron trade of 
the West of Scotland there is no complaint as to shortage 
of specifications this week, and full employment is 
general. The latest advance in price tended to check 
fresh dealing, but inquiries from abroad, New Zealand, 
and Australia, &c., amounting to a large tonnage, are 
presently in the market. 


Scotch Pig-Iron Trade.—There has been no weakening 
in the position of the Scotch pig-iron makers, and with a 
very full demand for the ordinary qualities of iron they 
have again stiffened their rates. Consumers have been 
looking well ahead and endeavouring to get their forward 

uirements covered, but producers are still very un- 
willing sellers any great distance ahead. Inquiries from 
the South for special brands are on the increase, and 
a fair amount of dealing has gone through at full 
prices. The following are the market quotations for 
makers’ (No. 1) iron:—Clyde, Calder, Summerlee, and 
Langloan, 77s. 6d.; Gartsherrie, 78s.; and Coltness, 93s. 
(all shipped at G w); Glengarnock (at Ardrossan), 
78s.; Shotts (at Leith), 77s. 6d.; and Carron (at Grange- 
mouth), 77s. 6d. There has been little movement in 
hematite, but makers are all very busy with large deli- 
veries against contracts booked some time ago. Fresh 
business is slow, and the price is called 80s. to 81s. 
per ton. 





Coat-Cuttinc Macutnery.—There are at present 2145 
coal-cutting machines in operation in British collieries. 
Most of them are worked by compressed air. In the 
Newcastle and Durham coal districts there are 448 coal- 
cutters at work, 
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NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Record Profits.—The manner in which Sheffield firms 
have been able to show satisfactory trading returns for 
the past year, in spite of the number of labour troubles, 
both national and local, is a striking testimony to the 

neral condition of trade in Sheffield. For example, the 

heftield Forge and Rolling-Mills Company, Limited, 
have made record profits during the year, and at the 
annual meeting last Friday declared a dividend of 
10 per cent. The chairman, Mr. S. M. Johnson, stated 
on that occasion that they had met, as usual, with severe 
competition, but had come out of it very creditably. 
Their new mills had had a thorough trial, and the board 
were perfectly satisfied with the result. The business of 
the company was now of such an extensive character 
that they had had toacquire additional land ; the business 
was, in fact, something like six times as large as it was 
twenty years ago. A satisfactory state of affairs was 
also disclosed at the recent annual meeting of the Bright- 
side Foundry and Engineering Company. In addition 
to the railway and coal strikes they had a moulders’ 
dispute, which lasted two months; but, in spite of all this, 
they increased their sales during the year by over 50 per 
cent. Their foundries, said the chairman (Mr. Ambrose 
Firth), were well supplied and employed, and altogether 
their prospects were very encouraging. 

South Yorkshire Coal Trade.—There is a brisker appear- 
ance about the house-coal market. Consumers appear 
to be anticipating a rise in prices in the near future, 
and it is considered likely that this will take place. 
Meanwhile the activity in this direction, and the 
large takings of the gas companies, are keeping the 
house-coal pits well occupied, and disposing of practi- 
cally all their output. ost of the gus-coal contracts 
have now been fixed up, and in all cases there has 
been an advance of about 2s. 6d. per ton. The hard-coal 
position is good. Shipments are brisk, and large quan- 
tities are going into consumption at the big works. The 
demand for smalls continues good. Coke is scarce and 
very dear. Quotations at pits are :—Best branch hand- 
picked, 14s. to 15s.; Barnsley best Silkstone, 12s. to 
13s. ; Silkstone, 12s. to 13s.; Derbyshire best brights, 11s. 6d. 
to 12s. 6d. ; Derbyshire large nuts, 10s. 6d. to 11s. ; small 
nuts, 9s. to 10s.; Yorkshire hards, 11s. 6d. to 12s. 6d. ; 
Derbyshire hards, 11s. to 12s. ; rough slacks, 7s. to 8s. ; 
seconds, 4s. 6d. to 5s. 6d. ; smalls, 3s. 6d. to 4s. 6d. 


Tron and Stcel.—Business in the iron trade is still some- 
what restricted, but makers occupy a firm position, main- 
taining their high prices, and even showing a tendenc 
towards further advances. Most of the sales are in sm 
lots to supplement contract supplies. In the general 
trades of the city there is no lack of prosperity. Prac- 
tically every department is well occupied, and the steel- 
makers have effected all round advances in prices to meet 
the considerable increases in working expenses. Ww 
material has become considerably dearer since the begin- 
ning of the year, and general works costs are also heavier, 
so that the buyer of finished articles does not seem likely 
to obtain much relief from the high prices now ruling. 
Fortunately, the local firms Reve bell on uninterrupted 
spell of good trade since the coal strike, large numbers 
working continuous overtime, so that they have been 
better able to bear increasing burdens. Deliveries 
of raw material are now coming through very well, 
and the difficulty of short supplies has largely been 
——-. The demand for tungsten, vanadium, chrome, 
and other alloys shows that the call for special steels is 
steadily increasing. The billettrade isgood. The arma- 
ment houses, the railway and tramway departments, the 
rolling-mills, and forges are all fully occupied. There is a 
big demand for engineers’ requisites, and the tool-makers 
are doing good business. Agricultural implement makers, 
particularity scythe manufacturers, whose stocks have 
een almost exhausted, have promise of a fairly busy 
winter. The stove-grate trade is quiet, but is in a better 
position, and prices have been advanced to the extent of 
10 per cent. since the early part of the year. 








Tae Suez CanaL.—The important announcement is 
made that, as from January 1, 1913, the transit toll 
ee on ships passing through the Suez Canal will be 

uced by 5d. per ton. The reduction will bring down 
the charge to 5s. per ton for loaded ships end to 3s. per 
ton for ships in ballast. 





_ AMeRIcAN PgrroteuM.—The production of petroleum 
in the United States is making great progress, the output 
for last year having been 220,449,391 barrels, as com- 
pared with 183,170,874 barrels in 1909, 166,095,335 barrels 
in 1907, 154,717,580 barrels in 1905, 100,461,237 barrels in 
1903, and 69,389,194 barrels in 1901. It will be seen that 
during the last ten years production has increased three- 
fold. The petroleum production of the world in 1911 
Was estimated at 345,000,000 barrels, so that the participa- 
ton of the United States was about 63 per cent. The 
value of the American output last year was 134,044,752 
dols. The increase in last year’s yield was occasioned 
ry by the gain in California, which is by far the 

tgest producer of any American State, its yield having 
now attained an annual aggregate of 81,000,000 barrels. 
Another cause of the increase in last year’s production 
was the discovery of oil at Vinton, Louisiana, while the 
comparatively new Caddo field, in Louisiana, has also 
grown in importance. A discovery of high-grade oil 
at Electra, in Northern Texas, was further a notable 
cant in the latest American petroleum year. The new 
— of Oklahoma has new attained an annual produc- 
a of 56,000 barrels, its petroleum-tield having extended 
— into Osage and Pawnee counties, while oil has also 

n discovered further west, in Kay County. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 


The Cleveland Iron Trade.—There is quite a boom in | with forward deliveries, es: 
Prices are moving upward, and | 1913. 


Cleveland pig iron. 


NOTES FROM THE SOUTH-WEST. 


Cardiff.—The undertone of the steam-coal market has 
been steady, and high prices are named in connection 
wy Ay extending into 

Small steam coals have also been strong. The 


orders are coming in apace. Buyersare much in evidence, | best Admiralty large has made 17s. 3d. to 17s. 6d. per 
and they do not hesitate to follow the rise. This week | ton; secondary qualities have ranged between 15s. 9d. 
higher prices have been realised for Cleveland pig iron | and 17s. per ton; best bunker smalls, between lls. 3d. 


than have ruled since the inning of 


The advances are entirely 


of December, 1906. | and 11s. 6d. per ton; and 
ue to improved, and still| and 10s. 6d. per ton. 


between 10s. 


cargo smalls, 
Household coal has 


improving, genuine demand. Traders agree that there is | between 17s. and 18s. 3d. per ton; No. 3 Rhondda 


likely to be a dearth of pig iron this autumn, as the 


demand promises to be very heavy, stocks are low, and | 


he | 


large has brought 17s. to 17s. 6d. per ton; and smalls, 
12s. to 12s. 6d. per ton. No. 2 Rhondda large has made 


the output cannot well be much increased. Advices | 13s. 3d. to 13s. 6d. per ton; and No. 2 smalls, 9s. to 
from America are strong, and report supply of pig | 9s. 6d. per ton. As regards iron ore, Rubio has realised 


on the other side of the Atlantic inadequate, informa- | 20s. 6d. to 2ls. per ton, upon a 


of 50 per cent. of 


tion to hand from the Continent is most cheerful, and | iron, and charges, including freight, insurance, &c., to 


the state of the stock market is such as assists to 
strengthen the situation here. Under these favourable 
conditions No. 3g.m.b. Cleveland pig has risen to 63s. 74d. 
f.o.b., after heavy transactions at and 63s. 44d., 
whilst No. 1 has advanced to 68s. 74d. No. 4 foundry 
and No. 4 forge have moved up to 63s. 44d., and mottled 
and white iron to 62s. 10}d.—all for early delivery, any 
inquiry on forward account eliciting rather higher quota- 
tions. Fairly good inquiries for East Coast hematite pig 
iron are reported, but they do not appear to result in 
very much business. Mixed numbers are firm at 75s. for 
delivery to the end of next month. Quotations for foreign 
ore vary somewhat, and, in the absence of transactions, 
it is difficult to fix rates. An odd cargo of best 
Rubio has been offered this week for prompt delivery, 
but up to the time of writing, as far as can 
ascertained, it has not been disposed of. Sellers ask as 
high as 23s. ex-ship Tees for Rubio of 50 per cent. 
quality, but consumers that as much too high a 
price, and endeavour to fix the quotation at not more 
than 22s. Coke is in good request, with a very heavy local 
consumption, and ave blast-furnace kinds are put at 
22s., delivered at Tees-side works. To-night (Wednesday) 
Middlesbrough warrants closed 63s. 44d. cash buyers— 
the highest price named since December 5, 1906, when 
the quotation touched 63s. 6d. 

Stocks and Shipments of Pig Iron.—Stocks of pig iron 
show little alteration. To-night the quantity of Cleve- 
land pig in the public warrant stores at Middlesbrough 
stands at 290,648 tons, or 209 tons more than at the 
beginning of the month. Shipments ef pig iron from 
the Tees to date this month amount to 90,108 tons, or a 
daily average of 3917 tons, as compared with a total 
despatch of 94,367 tons, or an average of 4021 tons per 
working day to the same date last month, and a total 
clearance of 80,362 tons, or a daily average of 3494 tons, 
for the corresponding part of August last year. 


Manufactured Iron and Steel.—Operations have been 
resumed at the huge finished iron and steel works on 
Tees-side after the annual holiday, and large outputs are 
reported. There are still excellent inquiries in the 
market, and very substantial orders would be placed if 
anything like early delivery could be guaranteed, but 
this is quite impossible. Several firms will not under- 
take further contracts for delivery before 1914. Values 
of all descriptions show a marked upward tendency, 
and advances may announced at any time. m- 
mon iron bars are 8l. 5s.; best bars, 8/. 12s. 6d.; best 
best bars, 9/.; packing iron, 6/. 10s. to 6/. 12s. 6d. ; 
iron ship-plates, 7/. 15s. to 8/.; iron ship-angles, 
8l. 5s.; iron ship-rivets, 9/. 10s.; iron girder-plates, 
81. 2s. 6d.; iron boiler-plates, 8/. 12s. 6d.; steel 
bars (basic); 7/. 15s.; steel bars (Siemens), 8. 5s. ; 
steel ship-plates, 8/.; steel ship-angles, 7/. 7s. 6d. ; steel 
boiler-plates, 8/. 15s. ; steel strip, 7/. 12s. 6d. ; steel hoo 
7l. 15s. ; and steel joists, 7/. 2s. 6d. to 7/. 5s.—all less the 
customary 24 per cent. discount. Cast-iron columns are 
6l. 15s.; cast-iron a chairs, 3/. 17s. 6d.; light iron 
rails, 62. 15s.; heavy steel rails, 6/. 7s. 6d.; and steel rail- 
way sleepers, 7/.—all net at works. Iron and steel galva- 
nised corrugated sheets stand at 12/. 10s. f.o.b.—less the 
usual 4 per cent. discount. 





Sours Wares Coat AND IRoN COMPANIES AND 
NorTHERN Coa, Iron, anp Sree, Companizs.—The 
above are the names of two a ee by the 
Business Statistics Company, Limited, 10, Victoria- 
street, London, 8S. W., pee Buildings, Newcastle, and 
12, James-street, Cardiff. e former is for the seventh 
year of issue and the latter for the third year of issue. 
The price is 1s. net each. As their names indicate, they 

ive particulars of the coal, iron, and steel companies 
in the different districts alluded to. 


Tue German Pic-Iron Union.—At a recent meeting 
of the German Pig-Iron Union an arrangement was arrived 
at with the concerns hitherto remaining outside the union 
—viz., the Birlenbacher Hiitte, the Niederdreisbacher 
Hiitte, the Grunebacher Hiitte, and the Alte” Herdorfer 
Hiitte—according to which these works may in future sell 
their pig themselves, though they undertake not to sell 
at prices below those fixed by the union. The allotments 
were also —, So far the ae with the Luxem- 
bu up with regard to prolonging the present arrange- 
onl kane led to no result. As to the market, it was 
stated that the home buyers had fully covered their 
requirements for the current year, but auxiliary orders 
kept coming in. As sales for 1913 have not yet commenced, 
such orders for delivery in 1912 are only accepted when it 
is a case of actual requirements for this year. In July the 
quantity despatched was about 90 per cent. of the allot- 
ment. The foreign trade is very firm. Orders for next 

ear are beginning to comein. Stocks are further reduced. 
othing has been decided as to next year’s sales. 





Cardiff or Newport. 


Milford Docks.—The 


te burthen of the vessels 
entering these docks dur1 th 


© past half-year was 403,622 


| tons, as compared with 421,777 tons in the nes 


period of 1911. The company’s receipts from dock dues, 
wharfage charges, rents, &c., in the past half-year, were 
12,7191. The prevailing unrest in industrial affairs 
exercised an adverse influence. Interest was paid upon 
the ‘‘ A ” debenture stock for the past half-year to the 
extent of 1/. 3s. 6d. per cent. ; in the —. ae riod 
of 1911, the corresponding dividend was li. 5s. ea. per 
cent. 


Merthyr Coal.—Some 1,484,037 tons of large coal were 
worked in Merthyr in 1911-12. This was a decreased 


be | output of 287,109 tons as compared with the year ending 


1911. The quantity of small coal worked in 1911-12 
amounted to 432,128 tons, a decrease of 99,437 tons as 
compared with 1910-11. 


Messrs. Guest, Keen and Nettlefolds, Limited.—The 
directors of essrs. Guest, Keen and Nettlefolds, 
Limited, announce a dividend upon the ordinary shares 
at the rate of 10 per cent. per annum free of income-tax 
for the six months ending June 30, making 10 per cent. 
for the year. They further announce a bonus of 5 per 
cent. upon the ordinary shares. The dividend and bonus 
represent a distribution of 96,5007. 








JAPANESE Coau.—The production of coal in Japan in 
the seven years ending with 1910, inclusive, was as 
follows :—1904, 10,723,996 tons ; 1905, 11,542,397 tons ; 
1906, 12,980,163 tons; 1907, 13,803,969 tons; 1908, 
14,825,363 tons; 1909, 15,048,113 tons; and 1910, 
15,681,324 tons. In 1904, 1,078,168 tons were mined in 
Hokkaido Island; in 1910, the corresponding amount 
was 1,591,690 tons. 





Exursition OF ForriGN HarpwarRE FROM Sovuta 
Arriva.—An exhibition is being held at the London 
Chamber of Commerce of — hardware imported 
into South Africa. The exhibits have been collected by 
His Majesty’s Trade Commissioner (Sir R. Sothern 
Holland), and will be on view during business hours 
until September 7. The samples exhibited include 
enamel-ware, general hardware, glass-ware, aluminium- 
ware, tools, &c., and the information supplied includes 
prices, freight rates, customs, &c. The object of the 
exhibition is- to anes British manufacturers to 
attempt to seeure this trade, which now goes to foreign 
countries. British goods enjoy a preference of 3 per 
cent., and should therefore be in a position to compete, 
unless the conditions of manufacture are unfavourable. 
The exhibition will enable manufacturers to compare 
the quality and prices of foreign is with their own, 
and it is hoped that the result may be profitable. 





Cotieck CALENDARS.—We have received from the 
Provost of University College, London, the new edition 
of the Handbook of the Faculty of Engineering and of 
the School of Architecture. The dean of the faculty is 
Professor J. A. Fleming, F.R.S., who occupies also the 
chair of electrical engineering. Professor McCormack is 
vice-dean, and is the responsible head of the course in 
mechanical engineering. The term opens on Monday, 
September 30 next, and introductory lectures in each 
department will be delivered on Monday, Octeber 9. 
The college is provided with excellently - equipped 
laboratories. There are a number of scholarships open 
for competition, of which particulars can be obtained 
on application.—We have also received the calendar 


of the Merchant Venturers’ Technical Coll Bristol, 
where the og engineering of Bristol University 
is maintained. e Principal of the college is Professor 


Julius Wertheimer, and the Vice-Principal Professor 
J. Munro, M.I. Mech. E. Courses are held in civil 
engineering, mechanical and mining engineering, elec- 
trical engineering, and in motor-car engineering. ree 
degrees in engineering are awarded—viz., Bachelor of 
Science, Master of Science, and Doctor of Science. The 
lower degree is open to matriculated students who com- 
= a satisfactory course at the College, the higher 
being ted to uates as a recognition of 
su uent work. The College makes provision for the 
award annually of a research Cer" tenable for one 
year.—The calendar for 1912-13 of the Michigan Co 
of Mines is to hand. This is an institution founded in 
1885 for the teaching of mining ineering and allied 
subjects. The school is situated at Houghton, Michigan, 
in the heart of the Lake Superior copper-mining region, 
and the students have the privilege of being closely in 
touch with many of the most important of the local 
mining plants. The College is exceptionally well pro- 
vided with laboratory accommodation. Its new session 
opens on September 27 next. 
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30-TON ELECTRICALLY-OPERATED TRAVERSER WITH REVOLVING TABLE. 
’ CONSTRUCTED BY MESSRS. 8S. H. HEYWOOD AND CO., LIMITED, ENGINEERS, REDDISH, NEAR MANCHESTER. 
(For Description, see Page 290.) 
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GENERAL VIEW OF TRAVERSER. 
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The charge for advertisements is three shillings for the first four 
lines or under, and ei “ for each additional line. The line 
ave seven wo Payment must accompany all orders 
for single advertisements, Gharsles their insertion cannot be 
ranteed. Terms for displayed advertisements on the wrapper 
and on the inside may be obtained on ve jon. The pages 
are 12 in. deep and 9 in. wie, divisible into four columns of 2} in. 
in width. Serial advertisements will be inserted with all practicable 
regularity, but absolute regularity cannot be guaranteed. 


Advertisements intended for insertion in the cur- 
rent week’s issue must be delivered not later than 
5 p.m. on Thursday. In consequence of the necessity 
for going to press early with a portion of the edition, 
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FRIDAY, AUGUST 30, 1912. 


THE BRITISH ASSOCIATION. 


Next Wednesday, September 4, the British 
Association will assemble at Dundee. It will be 
the second visit to Scotland in this century, follow- 
ing the Glasgow meeting in 1901, and the second 
visit paid to Dundee, where the Association met 
forty-five years ago, in 1867. It will, in fact, be 
forty-five years to the day and hour after the 
Duke of Buccleugh’s opening address of 1867 that 


urs: | Dr. E. A. Schiifer, F.R.S., Professor of Physiology 
‘South at Edinburgh, will deliver his presidential address 


next Wednesday. Long presidential addresses, 
:|though customary, were not the invariable rule 


-| forty-five years ago; and the President of 1867, 


although also a D.C.L. and F.R.S., restricted him- 
self to a few introductory words. But the Assooia- 
tion was in its golden days; the attendance reached 
the good number of 2444— which had been exceeded 
four and five years previously, it is true—and the 
meeting was successful and important, remarkably 
so, considering that Dundee had then only half its 
present ae and that its prominent modern 
educational institutions were not in existence. 

It will be difficult indeed for this year’s meeting 
to come up to its predecessor. There were in 1867 
only seven sections, reaching down to the letter F, 
whilst this year agriculture will, for the time, enjo 
the dignity of an independent twelfth section, 
The presidents of the seven sections of 1867 were 
Sir William Thomson (Mathematics and Physics), 
Thomas Anderson (Chemistry), Archibald Geikie 
(Geology), William Sharpey (Biology), Sir Samuel 
Baker (Geograp ny) Motntstuar Grant Duff 
(Economics), and Macquorn Rankine—men 
of world reputation, of ‘whom only one is still with 
us. Sir J. D. Hooker was the president-elect, W. 
Spottiswoode the general treasurer; the evening 
lecturers were del Tyndall, A. Geikie, and Alex- 
ander Herschel, and among the eminent members 
were David Brewster, Clerk Maxwell, Charles 
Wheatstone, Robert Murchison, Charles Lyell, 
and Balfour Stewart, besides J. B. Lawes and J. H. 
Gilbert, whe would delight in attending Section M. 

Great changes have come over Dundee and the 
Association since that meeting. The population of 
Dundee has risen to 165,000 (1911), and the centre 
of the whaling and sealing industry of the country 
has become a commercial city more important for 
jute and linen than for its fisheries. Not picturesque 
in itself, Dundee has a beautiful situation on the 
hills rising in the so-called Dundee Law, on 
which some primitive fortifications can be traced 
from the banks of the Tay to a height of 600 ft. 
Many of the narrow, winding lanes of the lower 
town have heen swept away to make room for 
broader streets, and some historically interesting 
relics have gone with them. But there are some 
left. The Old Steeple is not a spire, but a massive 
tower with battlements, 155 ft above the street 
level, supposed to be part of a church which David 
of Huntingdon, Seadiliae of King William the Lion 
(1166-1214), and ancestor of the Bruce and Balliol, 
founded as a thank-offering on having esca 
from shipwreck in the port of Dundee. e 
building was restored by Sir Gilbert Scott, and six 
great bells were then hung up in the tower. The 
three churches forming a cruciform building under 
one roof in the churchyard of the Steeple are much 
more modern; they date from the eighteenth 
and nineteenth -centuries. But the historical 


296 |reminiscences go back further than the Steeple. 
29g | Malcolm III., Ceanmore (1058-93), the conqueror 


of Macbeth, built a house for his wife, Margaret 
Atheling (grand - daughter of Edmund __Tron- 
side), in Dundee, where his son, King Ed ts 
died in 1106. William Wallace went to schoo 

Dundee. His foe—who finally had him pes 
on Tower Hill in 1305—Edward I., Longshanks, 


302/ burned Dundee in 1291, and again in 1303, when 


the Old Steeple was also destroyed. William 
Wallace destroyed the Castle lest it should fall 
into the hands Of the English, and Robert Bruce 
was proclaimed King by the Clergy at Dundee in 


07/1309. Though Black Friars (Dominicans) and Red 


eg Friars, as well as Grey (Franciscan) 

Sisters had settled in the town, Dundee was the 
first Scottish town to join the Reformation. Yet 
it welcomed Mary Stuart in 1565. Castle Ruthven, 


.| was crossing the bridge when it fell. 








or the Huntingtower, where King James VI. (I.) 
(who had been crowned in 1567, in his first year, 
after the murder of his father, Henry Darnley) 
was kept a prisoner by his nobles in 1582 (Raid of 
Ruthven), is near Perth, which is 22 miles from 
Dundee. During the Civil Wars, Dundee was 
attacked twice, by the Royalist Montrose in 1645, 
and again in 1651, when the rison and inhabi- 
tants were slaughtered by Monk. In 1715 it stood 
up for the Old Pretender, and in 1745 for Prince 
Charlie. 

The town of Dundee had at the time of the 
young Pretender a population of 6000 inhabitants 
only. Most of the great advance has come within 
the last twenty-five years. A city Charter was 
— in 1889, the actual University College 

uilding and the County rights date from 1894. 
There is no lack of commanding buildings. The 
Town House was built in 1734 by William Adam ; 
the windows of the Council chamber are due 
to William Morris and Edward Burne - Jones, 
and commemorate historical events. The High 
School has a Doric portico ; the Albert Institute 
(library and museum) resembles a Gothic church. 
The Kinnaird Hall, in which the President’s address 
and the evening discourses will be delivered, 
can seat 2500 people. The outer modern Dundee 
is well provided with — parks ; Baxter Park 
was the gift of Dr. Lloyd Baxter, one of the bene- 
factors of the town. The old Tay Bridge of Sir 
Thomas Bouch was opened in August, 1878, and 
destroyed by the terrible storm of the night of 
December 28, 1879 ; nothing was ever seen of the 
train, with its seventy or eighty passengers, which 
The new 
bridge of W. H. Barlow was built by Sir William 
Arroi in 1882 to 1887 ; it is a little over two miles 
long, and consists of 86 spans, from 50 ft. to 245 ft. 
long, rising to 125 ft. above the river; 16 heavy 
engines, weighing in all 955 tons, were coupled 
together for the trial tests. 

The eighty-second meeting of the British Asso- 
ciation promises well. The number of forei 
scientists who have accepted invitations—near 
a hundred—is quite unusually large; there ound 
only seven in 1867, but the maximum figure was 
that of Cambridge, 1904, 121 foreign members. It 
should be mentioned that these lists are not neces- 
sarily complete ; some foreigners go without special 
invitation, and a many scientists from the 
British Colonies, # are as regular in their atten- 
dance as the members from the United Kingdom, 
may or may not be entered in the lists of foreigners. 
Physiologists and geologists have made special 
efforts to secure the attendance of distinguished 
scientists from abroad, and the response has been 
gratifying, particularly because the President is a 
physiologt, and because the geologists have made 

pecial preparations for excursions for the con- 
a we study of the interesting geology of Scotland, 
comprising the fossil fish-beds at Dura Den, the 
plant beds at Pettycur and other localities in Fife, 
the sections of the Rosyth naval base, Stonehaven 
and the Western Highlands. 

The accommodation question has had its diffi- 
— as hotels are not plentiful in Dundee ; a 

deal of private hospitality has been offered. 
Groden parties will be given by the Earl of Moray 
at Kinfauns Castle, the Earl of Strathmore (Lord 
Lieutenant of Forfar) at Glamis, the Earl of 
Camperdown at Comgesnere, and Lord Kinnaird 
at Rossie Priory ese gentlemen are on the 
lists of vice-presidents, on which, we notice, the 
Duke of Buccleugh is not mentioned. There will 
be a reception, of course, by the Lord Provost of 
Dundee, and Saturday excursions are planned to 
St. Andrews, Arbroath and Dunfermline, Queens- 
ferry and Rosyth, also to Killiecrankie and Blair 
Atholl. Honorary degrees are to be conferred on 
foreign scientists at St. Andrews. The reception- 
room will be at the Albert Institute, and the 
sections will deliberate in University College, in 
the Technical College, in the Young Men’s Christian 
Association Buildings, and in the Foresters’ Halls. 
These all lie close to the reception-room, except the 
University College, the head-quarters of Sections 
A, B, D, G, I, which is also within easy reach, 
however. 

In Section A, Mathematics and Physics, Pro- 
fessor H. L. Callendar, of the Royal College of 
Science, London, will preside, and important dis- 
cussions will be held, e discussion on the theo: 
and outstanding problems of radiotelegraphy will 
be opened by Professor J. A. Fleming in a joint 
meeting with the Engineering Section, G; the 
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discussion on the Specific Heat of Metals will be 
opened by Dr. F. A. Lindemann, one of Professor 
Wausite assistants at Berlin, where such remark- 
able work has recently been done in this field ; the 
discussion on Series in Spectra will be introduced 
by Professor E. T. Whittaker. A joint meeting 
with the Agricultural Section will discuss the con- 
nection between meteorology and agriculture. Of 
other papers, we mention one by Professor E. G. 
Coker, on the Critical Velocity of Flow of Mercury 
in Small Tubes, and one by Dr. A. Gérardin, on a 
Machine for Solving Problems of Indeterminate 
Analysis. 

In Section B, Chemistry, under the presidency 
of Professor A. Senier, of Galway, problems of 
organic chemistry, constitution and colour, optical 
activity, synthetical proc , dynamic isomerism, 
action of enzymes, seem to be likely to predominate 
both in the presidential address and in the papers. 
The section will join A to discuss specific heat, and K 
for biochemical discussion. Of physical papers, we 
notice Absorption of Hydrogen by Palladium, by 
Dr. A. Holt; Volatilisation of Metals in Vacuo, 
by Mr. A. J. Berry; Diffusion in Solids, by Dr. 
C. H. Desch ; and Solubility, by Dr. J. V. Eyre. 

In the Geological Section, C, Dr. B. N. Peach, 
of the Geological Survey of Scotland, will take the 
chair, and a large number of communications on 
the geology of the country will be discussed. Sec- 
tion D, Zoology, will be presided over by Dr. P. 
Chalmers Mitchell, Secretary of the Zoological 
Society, and will be joined in discussions by 
Sections I, Physiology, and K, Botany. The 
origin of life—on which the President of the Asso- 
ciation will also dwell in his address, we believe— 
will be discussed by Professor Minchin and others. 
In Section E, Geography, Sir Charles Watson will 
occupy the chair that Samuel Baker occupied in 
1867, and, like him, he will deliver an address on 
the Sudan. Other communications of general 
interest will be on Antarctic Discoveries, by Sir 
Clements Markham and Dr. W. 8S. Bruce; and on 
Surveying Instruments, by Mr. E. A. Reeves. 

The proceedings of Section F—Kconomic Science 
and Statistics, under the presidency of Sir Henry 
Cunynghame—vill reflect the labour disputes of 
the time, which academic Socialists and politicians 
like Mr. J. Ramsay Macdonald will discuss. Mr. 
Norman Angel will introduce ‘‘The Great Illu- 
sion ;’ Mr. Herbert Samuel, the Postmaster- 
General, will raise the question of federal and 
unitary constitutions, Mr. P. D. Kenny will speak 
on a case of arrested industrial development (Ire- 
land), Mr. J. H. Jones will comment on dumping in 
the steel and tin-plate industries of Wales, and there 
will thus be plenty of food for lively discussion. 

The proceedings of the Engineering Section, G, 
over which Professor A. Barr, of Glasgow, will pre- 
side, should also lead to lively discussions. The presi- 
dential address will, it is understood, deal with the 
utilisation of the natural sources of power, also from 
the wsthetic peint of view. The question of the 
rolling of ships, to be raised by Professor J. H. 
Biles, will not be very controversial ; but problems 
of the suction between passing ships (Professor 
A. H. Gibson), and of lifeboats and their manipu- 
lation (Mr. A. Welin), will hardly find all members 
in agreement. Some differences of opinions are 
also likely on the gas-turbine (Mr. Dugald Clerk 
and Mr. H. Holzapfel), on problems of propulsion 
through air and water (Professor J. B. Henderson), 
on the control of aeroplanes (Professor Chatley), 
on the acceleration of a motor-car (Mr. H. E. 
Wimperis), and on road problems (Sir J. A. 
MacDonald), while the force of a blow (Professor 
B. Hopkinson), the Ere reproduction 
of torsion tests (Mr. C. E. Larard), and the experi- 
mental determination of stresses in plate springs 
(Professor E. G. Coker) will probably be argued in 
scientific serenity. 

Section H, a , is always, and de- 
servedly, popular. evelopments of physical 
characters, and the growth of the brain of man 
and anthropoid apes, will be discussed by the 
President, fessor G. Elliott Smith, of Man- 
chester, and by Professor R. Anthony, of Paris ; 
and there are papers and reports on antiquities, 
mummies, arts, &c., from Egypt, Nubia, Greece, 
Jersey, Scotland, and elsewhere. 

The character of the ene of Section I, 
Physiol (President, Mr. Leonard Hill), may 
be judged from the proposed discussions and papers 
on the relation of mind to body, the nutrition of 
animals, the réle of memory in animal behaviour, 
the prevention of mental degeneracy, and the 








physiological theory of the horizontal - vertical 
illusions. Section K, Botany (President, Pro- 
fessor F. Keeble, of Reading), will take part in 
some of these discussions, in which Band M will 
likewise join. The subject of the presidential 
address, on ‘‘ Mendelism as an Aid to Physiological 
Research,” marks the tendency of modern biology. 

Section L (President, Professor J. Adams, of 
London) has arranged for discussions on Vocational 
Education in Schools, on the Physiological Pro- 
cesses Involved in Reading, Writing, and Spelling, 
on the Position of Mathematical Teaching, and on 
School-Leaving Certificates ; reports will deal with 
Overlappin tween Secondary Education and 
University ‘Training, and with Mental and Physical 
Factors Involved in Education. The preliminary 
list of papers presented to Section M, Agriculture 
(President, Mr. T. H. Middleton, of the Board of 
Agriculture), is decidedly long ; but we have our 
doubts whether the British Association is really the 
body adequately to discuss feeding values, cattle 
and sheep-raising, milk, farming, and fruit-growing, 
though we quite admit that the demarcation lines 
which separate these problems from those considered 
in other sections are very indistinct. 

Thus we see that a very attractive and compre- 
hensive programme has been provided for the 
transactions of the British Association at Dundee. 
The attendance may suffer somewhat from the fact 
that two International Congresses are deliberating 
at the same time in New York, on Applied Chemis- 
try and on Testing Materials, and that the Inter- 
national Mathematical Congress at Cambridge had 
only finished its deliberations the week previous. 
The general officers of the Association are :— 
President, Professor E. A. Schafer, LL.D., D.Sc., 
F.R.S. ; Treasurer, Professor John Perry, D.Sc., 
F.R.S. ; General Secretaries: Major MacMahon, 
D.Sec., F.R.S., and Professor W. A. Herdman, 
D.Sc., F.R.S. ; Assistant Secretary, Mr. O. J. R. 
Howarth, M.A.; and Mr. H. C. Stewardson, 
Assistant Treasurer and Chief Clerk. The London 
offices, at Burlington House, W., will close on 
August 29. The local officers for the Dundee 
meeting are :—Treasurer, Mr. W. G. Leggat; Secre- 
taries: Mr. W. H. Blyth Martin, the Town Clerk, 
Mr. A. H. Millar. LL.D., and Professor D’Arcy 
W. Thompson, C.B. 





BRITISH RAILWAY ACCIDENTS. 

Ir is probably for no sinister reason, but merely 
as the result of official procrastination, that the 
general report to the Board of Trade on accidents 
on the railways of the United Kingdom happens to 
appear each year at the season when passenger 
traffic is at its highest. We have to go back several 
pete to find a serious train accident during the 

oliday months of the year, but doubtless the 

crowds at the stations at this time contribute largely 
to the number of passengers injured on railway 
premises. 

In 1911 the persons killed in accidents to trains 
numbered 14, while the number injured was 468. 
With the exception of two years, the number of 
killed was less than in any year since 1905. The 
passenger train-mileage has increased some 10 per 
cent. since that year, so the increased movement 
does not necessarily involve greater risk. The 
figures for fatal injuries received in train accidents 
are, in fact, so small in this country, that if the 
record for any year contain particulars of a single 
serious accident, the numbers show up in a very 
exaggerated manner. In 1911 the fatalities to 

engers involved in train accidents all occurred 
in three collisions, one of which resulted in the loss 
of 11 lives. One of the remaining collisions was of 
quite an exceptional nature. It occurred to a miners’ 
train at Dowlais and resulted in two deaths. 
Though an accident in the proper sense, it is prob- 
able that if such a collision had occurred to an 
ordinary passenger train little beyond shaking 
would have resulted to the passengers. The 
miners carried in the train in question used to 
make a practice of clambering out on to the foot- 
board as the train drew into the siding, and of 
jumping off to the ground as it came to rest, sub- 
sequently swarming over the station in all direc- 
tions in making their exit. The collision resulted 
in the death of two of the men and in the injury of 
three others, all out on the footboard ready to 
alight. This, therefore, was not the kind of acci- 
dent to which the travelling public is exposed. 

On the other hand, the accidents to the pas- 
sengers while on railway premises is comparatively 





high, but the public themselves are often respon- 
sible for the injuries they sustain. Some 3122 
casualties occurred to passengers, mostly at 
stations. Of the accidents classified, which repre- 
sent 2575, only 145 can be classed as strickly due to 
negligence on the of the companies’ servants, 
this number of injuries having been inflicted by 
the movement of barrows, stumbling over packages 
on platforms, &c. The largest number of casualties 
occur to passengers alighting from trains, the 
indulgence in this habit having resulted in 987 
casualties in 1911—in more deaths, in fact, than 
did the mishaps to trains. It is only right to 
add that on ordinary trains this performance in- 
volves little risk to an active person using a 
certain amount of caution, and the injuries are, 
as a rule, sustained, we believe, by tyros whose 
brains are not sufliciently developed in the right 
direction to warn them that care is necessary. 
Generally speaking, of course, the practice is to be 
discouraged, though it is doubtful whether it will 
be abolished in certain services, any more than 
jumping off an omnibus is likely to die out. The 
more rapid deceleration becoming common in both 
forms of transport will probably reduce the temp- 
tation to alight before motion has stopped. 

The cause which stands next in the list as result- 
ing in casualties to passengers is the closing of 
carriage doors. No fewer than 814 accidents—one 
of them fatal—arose from this operation in 1911. 
From this it might seem that there was something 
to be said in favour of the abolition of doors. The 
general adoption of coaches with end doors would 
probably decrease these accidents, as it would tend 
to decrease those in the preceding class; but the 
coach with only end-doors is not generally popular in 
this country. The use of such vehicles would 
likewise tend to reduce the accidents due to 
attempting to board trains in motion. This prac- 
tice is more easily prevented than alighting before 
the train has stopped. It was responsible for 157 
accidents to passengers in 1911. As comparatively 
few persist in this habit, the casualty rate is prob- 
ably high. 

The simple operations of ascending and descend- 
ing ordinary steps at stations is the cause of 
numerous accidents. In 1911 some 269 passengers 
were injured, four of them fatally, in doing what 
most of them had done probably more than once a 
day since childhood. Obviously accidents such as 
these do not arise from any action for which the 
companies are responsible. Neither can the com- 
panies be held accountable for the persistence with 
which people continue to fall off platforms, and 
only seldom so in the case of falls from trains. 
Such accidents, as well as those to persons crossing 
the line, are comparatively not numerous. It is 
to be remarked that of such as occur in the latter 
class, those happening to people crossing the line 
where either a subway or a footbridge is provided 
are more numerous than those where no such pro- 
vision is made. 

The casualties to employees due to train acci- 
dents were, in 1911, well below the average, 
although the train-mileage last year was higher 
than ever before. Some 120 such casualties are 
recorded, of which five were fatal, the average for 
the previous five years having been 10 killed and 
149 injured. Of the various classes of employees 
engaged in train-working, the risk of injury is 
greatest for goods guards, and, according to the 
figures for 1911, next in order come engine-drivers, 
passenger guards, and firemen. The bulk of the 
casualties to servants do not arise from train 
accidents. Last year 5539 casualties occurred to 
servants from the movement of rolling-stock, the 
principal individual cause being that of attending 
to machinery of engines in motion, which was 
responsible for three fatal and 722 non-fatal acci- 
dents. Noless than 22,419 accidents had, however, 
nothing to do with the movement of vehicles, and 
occurred in loading and sheeting trucks, in moving 
goods at stations, in attending to engines at rest, 
through falling off vehicles at rest, &c., and are of 
such a nature that they might equally well occur in 
other vocations. 








WAR OFFICE AEROPLANE 
COMPETITION. 

Partty on account of the continued bad weather, 
and partly owing to the withdrawal of several of 
the machines, the mili aeroplane competition 
was brought to a close on Tuesday last. It appears 
probable, however, that, even had the weather 
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been good, comparatively few of the machines, 


would have completed the tests. In some cases 
this was because of difficulty with the type of 
engine chosen, in others owing to the machine not 
having been ready soon enough to be properly 
tuned up, or to want of power to lift the load 
required at the prescribed rate. The position of 
the principal events of the competition, so far as 
the results have been announced, with particulars 
of the machines which have actually gone through 
some of the flying tests, is given in Table I. 

In considering the results of the competition to 
date, the first point to be considered is the progress 
which has been made. In doing this, we may refer 
to the Bournemouth and Lanark meetings of 1910 
as the last great public competitions in this country. 
Comparing the machines at those competitions with 
those at that just concluded, there is little altera- 
tion to note in the general outlines. It is true, the 
so-called tractor biplane has developed to a large 
extent in the meantime, but, curiously enough, 
this type has done very little in the recent com- 

tition. The monoplanes are in their main out- 
Goce much as they were then, as are also the 
Farman and Cody biplanes. When we come to the 
performances, however, there is very great im- 
provement to chronicle. Thus at Bournemouth 


the limitation set to the use of aeroplanes in war, 
owing to the difficulty of flying in a wind, two 
points have to be borne in mind. In the first 
place, in actual war, men would fly in far stronger 
winds than they do in time of peace, for the risk 
would be justified. Doubtless there would be some 
losses, as in other warlike operations, but good work 
would bedone. Further, those who survived would 
soon become expert in handling their machines in 
strong winds. In the second place, it would be very 
risky to undertake any mancuvre the success of 
which depended on the enemy not being able to use 
aeroplanesowing to unfavourable weather. Thewind 
might drop at any time, and then the manceuvre would 
fail with serious loss. It is quite impossible at the 
time of writing to compare the performance of the 
different machines in this respect, as the bare state- 
ment of the strength of wind in which they were 
flown gives no indication of their capabilities. 
Such flights are often rather a test of the skill of 
the pilot and the risk he is willing to take, whereas 
marks will no doubt be given mainly on the steadi- 
ness of the machine in the air. The wind test 
shows, however, how regrettable it is that the 
Martin Handasyde monoplane should be out of 
the competition through engine trouble, for this 





machine flew with very great steadiness in an excep- 


lubricating oil. The latter isa very important point, 
for while petrol can be obtained anywhere in civilised 
countries, the special oil used in the ‘‘Gnome” 
engine may be difficult to obtain in large quantities. 
Table I. gives the consumption of oil and petrol 
per hour, and also the amount of these added 
together, as this is a better test of the economy of 
the machine than either of them separately. As 
the different machines fly at different speeds, how- 
ever, the consumption per hour does not really 
give one any idea of the relative consumption over 
a given distance. In order to reduce these con- 
sumptions to terms of distance in place of time, 
Table II. has been prepared, giving the distance which 
can be flown without filling the tanks, and also the 
number of miles flown per gallon of petrol and 
lubricating oil respectively. In preparing this table 
it has been assumed that the mean speed on the 
three hours’ trial was equal to that attained on the 
fast-speed trial. This may not be quite accurate, 
for a pilot might throttle his engine somewhat for 
the three hours, but this does not —— to be 
likely, and the consumptions per brake horse-power 
show no evidence of it. On the other hand, the 
speed toward the end of the run might be higher, 
owing to the reduced weight. The errors from 
these points probably do not affect the comparison. 
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the greatest weight carried was 425 lb. The 
greatest height attained, with pilot only on board, 
was 4107 ft., while the machine which attained 
this was the only one to rise above 2500 ft., and 
even with one light man on board no machine 
rose at the rate of 1000 ft. in less than 
4 minutes. At Lanark a height of 6750ft. was 
attained, but the greatest weight carried for one 
lap of the course was only 352 lb. In the present 
competition the qualifying test is the attainment 
of a height of 4500 ft., of which the first 1000 ft. 
must be climbed in 5 minutes with a load of some 
750 lb. Not only have about ten machines 
already accomplished this, but some have done it 
with a large margin to spare, the 1000 ft. being 
accomplished under 3 minutes in some cases. 
This means that the weight which could be carried 
under the Bournemouth weight-carryiag conditions 
would be fully 1100 lb. 

As the main outlines of the present aeroplanes 
vary very little from those of two years ago, this 
improvement must be due to detail alterations, and 
to the improved power and reliability of the engines 
used. It might be expected that in order to carry 
such greatly increased loads the aeroplanes would 
be considerably larger in size, but this is not the 
case. As will be seen from Table I., the majority 
of the aeroplanes at the Military Competition have 
4 supporting surface of less than 300 ft., while one 
very successful machine has less than 200 sq. ft. 
As the weight of the machines unloaded has in- 
creased owing to the more substantial construction 
now adopted, the loading of the wings per square 
foot of surface is greater, and it is noticeable that 
the weight carried per square foot of surface is now 
often from 7 Ib. to 9 Ib. 

_ Considering the lessons of the recent competi- 
tion, the spell of bad weather has undoubtedly 
drawn attention to the necessity for improvement 
in the ability to fly in a wind. In this there 
has, of course, been great progress in the last two 
years, several flights having been made at the 
competition in winds officially istered as from 
30 to 44 miles per hour. In considering, however, 




















Nore.—The brake horse-power of engines is, as far as ascertainable, what they give in actual test. The weights are the actual flying weights at start of three hours’ flight. 
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tionally strong wind. The most remarkable per- 
formance of this kind was that of Pixton, on the 
second Bristol monoplane No. 15, who took 
Captain Hamilton for a quarter-of-an-hour’s flight 
in a wind of 17 to 44 miles per hour ; just after 
landing, a gust registered nearly 50 miles per hour 
on the gauge. 

With regard to the main points of construction, 
it is interesting to note that the large majority of 
the successful machines have been monoplanes, 
while the only biplanes which got through their 
main tests were not of the tractor type, but of the 
older pattern, with the elevator in front. That this 
does not prove the inferiority of the tractor type 
biplane is well demonstrated by the performance of 
the Royal Aircraft aeroplane B.E.2, which has 
been going through the tests prescribed for the 
competitors, and giving excellent results. Several 
of the tractor biplanes were not properly ready, or 
had engine troubles, while the ‘‘ Avro” was 
wrecked early in the trial, and therefore greatly 
delayed in its tests. 

In comparing the monoplanes and biplanes, it is 
noticeable that all the successful monoplanes had 
‘‘Gnome ” engines. While these are splendid for 
competition work, they have some distinct disadvan- 
— for mili pu among which are the 
ifficulty of silencing and the high consumption of 


The aeroplanes are arranged in Table II. in the 
order of the distance they will run without taking 
in either petrol or oil. It will be seen how great is the 
advantage of a water-cooled engine of the motor-car 

pe such as used on the Cody machine, which will fly 
742 miles without refilling with lubricating oil. This 
distance could be doubled without adding materially 
to the weight of the machine. Further, that engine 
will run with any good motor-car oil, such as is 
obtainable in any small town. The same applies 
to a smaller extent to the Farman with Renault 


engine. 

The fact that all the successful monoplanes used 
‘*Gnome” engines raises the question of the 
——e of cutting down the wing surface per 
unit of load carried to the extent to which this is 
done in these machines. It appears possible that 
the success of the small-winged monoplane may 
be dependent on the ——- engine, while the 
machine with larger wings will fly satisfactorily 
with a heavier engine. A further point to be con- 
sidered in this connection is the question of range 
of 5 It is evident that small heavily-loaded 
wings must fly fast or not at all, while the military 
authorities are understood to attach great import- 
ance to the power of flying slowly as well as fast, 
so that speed may be reduced before landing or at 
any time desired. In this matter the best result is 
obtained with the larger-winged type. Thus the 
Cody machine did 72.4 miles per hour at its fastest 
speed, and flew down to 48.5 miles on its slow test— 
a reduction of 33.2 per cent. The Hanriot No. 2 was 
3 miles an hour faster in its fast speed, but its slow 
- was 66.6—a reduction of only 11.7 per cent. 

e Farman biplane reduced its ae 32.2 per 
cent. Among the monoplanes the best range was 
obtained with the large Blériot, with a reduction of 
32 per cent. The two Blériots, in fact, afford a 
— good “ene in this connection. They are 
within 10 lb. the same weight, and have the same 
engine, but one has 198 sq. ft. wing surface, and 
the other 297. The result was that the small-winged 
machine was 2.2 miles hour faster, but, on the 





other hand, the large-winged machine could fly 
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12 miles an hour slower, its range being 32 per, 
cent. in place of 14.9 per cent. 

It is a great pity that the larger monoplanes 
entered, such as the ‘‘ Mars” and Cody, did not 
arrive, and that the Martin Handasyde had engine 
trouble. It is quite possible that the large mono- 
plane with a suitable and powerful — may give 
excellent results. No real attempt at silencing seems 
to have been made by the competitors, and this is 
remarkable, as itis a point of great importance. It 
may be mentioned that the Royal Aircraft Factory 
machine B.E. 2 has a silencer, which very greatly 
reduces the noise, and, in spite of it, flies extremely 
well. 

Notice was given to the competitors on Tuesday 
last that the trials would come to an official conclu- 
sion at 8 p.m. that evening. The results of the 
flights for that day, however, are not yet available. 





LIGHTNING PROTECTION OF 
EXPLOSIVE WORKS. 

Tue effective protection against lightning of 
works in which explosives are manufactured does 
not advance much. The Faraday cage is held in 
high honour by some scientists and builders, and 
condemned as useless, if not downright dangerous, 
by a few. The German manufacturing chemists 
—i.e., the Beufsgenossenschaft der Chemischen 
Industrie—recently took the problem up, and 
charged the Physical Institute of Frankfort with 
an investigation ; the report of this institute called 
forth a dissenting reply from an important and, it 
will be seen, directly interested firm, the Carbonit- 
fabrik Schlebusch, and though the problem is prac- 
tically left where it was, some comments on an 
article which appeared in the August number of the 
Chemische Industrie may be suggestive. 

After a prolonged discussion of the problem in 
various quarters, the Prussian Government decreed 
in November, 1906, that explosive works should be 
protected on the Faraday cage system. In 1910the 
Carbonitfabrik Schlebusch and the Westfiilisch- 
Anhaltische Sprengstoff A.-G. in Haltern were 
struck by lightning and blown up. The Government 
withdrew its rules of 1906, and left manufacturers 
to act as they deemed fit. The above-mentioned 
report of Dr. Déguisne, of the Physikalische Insti- 
tut of Frankfort, took, we think, on the whole, a 
common-sense view. Lightning, it pointed out, 
threatened danger in two ways: (1) directly by 
striking a building, and (2) indirectly by inducing 
static potential differences in the interior of build- 
ings which would cause spark-discharges. The 
latter, more frequent case would not require that the 
building should itself be struck. Protection against 
(1) was best afforded by a Faraday cage, which 
should be raised about 3 metres higher than the 
highest part of the ate The wires of the cage 
should be sufficiently thick to carry the heaviest 
currents; the cross-section should be about 25 
sq. mm., though half that cross-section might 
suffice ; on the other hand, the mesh might be 
wide—about 1 metre. The cage should carefully be 
earthed as a ring system. ith regard to the 
question whether vertical (collector) rods should be 
ded on the cage, the report stated that such reds 
no doubt helped to neutralise charges ; but they 
also favoured a premature discharge of atmospheric 
electricity, and this was most undesirable, as it 
would lead to the induction of charges within the 
building. Lightning- conductors had also been 
known to fail, though probably because not well 
earthed. 

As regards (2), induced charges were best avoided 
by an inner cage or wire net (we will use the latter 
term) close to the building, lying on the roof, 
though better projecting above it and carried down 
the walls, again in a ring system, which should be 
well earthed ; chimneys, &c., should be joined to 
this net and be surrounded with metal ribbon. 
Vertical or inclined conductor-rods should not be 
added to this net. All pipes entering the build- 
ing should be laid underground if possible ; if not, 
an insulated section of perhaps 3 ft. length should 
be interposed in the conduit.. Large masses of 
metal, boilers, lead-pans, &c., should metallically 
be connected where they approached one another 
within less than 10 cm. (2$ in.); earthing of those 
metals was advisable, though not imperative. 

Dr. von der Hagen, of the Schlebusch Works, 
agreed with some of these conclusions, but 
strongly objected to others. His recommen- 
dations were the following :—Metals should be 





avoided, if possible, in nitro-glycerine depart- 


ments. [The perfection of stoneware pipes, valves, 
&c., renders this condition sonatebied All metallic 
conduits should be kept underground, and be 
earthed before their entrance into the building, 
but not be interrupted by insulated sections: 
protective cages should not be used ; lightning- 
conductors should be provided, and be made high 
on the walls, and low on the highest point of the 
roof; all masses of metals within the building 


should be joined to a ring system and earthed ; | pos 


good inspection of the lightning-conductors, &c., 
should be substituted for the accurate resistance 
tests sometimes demanded. These views differ 
from those of Déguisne in some important points. 
As regards earthing the conduit system and main- 
taining their continuity, we agree with Dr. von 
der Hagen; the continuity of the metallic pipes 
should not be interrupted, quite apart from the 
question that it would be exceedingly difficult to 
maintain the interposed section in a state of good 
insulation. 

The general controversy, cage or conductors, 
cannot be summed up in a few words. But the 
experiments of Hagen, though hardly novel—there 
was, in fact, not much real novelty claimed for 
Sir Oliver Lodge’s splash discharge demonstrations 
at the Institution of Electrical Engineers, which 
caused such a stir more than twenty years ago 
—will explain the chief points. Hagen placed 
all his apparatus on a large sheet of metal, 
which was joined to one pole of a Tesla trans- 
former ; whether this secondary earth was itself 
earthed or not, made no difference. His building 
was a wire cage (earthed) of the finest wire, 
surrounded by a second cage of coarser wire, also 
earthed. Inside the first cage masses of metal 
were placed near one another, one earthed, the 
other insulated. When small sparks struck a 
cage, no discharges were observed within the inner 
cage; but when greater sparks were used, there were 
discharges between the cages and between the masses 
of metal. When the distances between the parts 
mentioned were increased, visible displays would 
again cease ; but sparks of greater capacity would 
again lead to visible discharges within the inner 
cage. The phenomena remained the same when 
the discharge struck, not the cages, but a metal 
rod near them. This is what we should expect. 
With potentials of several million volts and con- 
siderable capacity in a lightning discharge, a dis- 
tance even of several metres would not render 
induction sparks impossible. It must further be 
remembered that lightning strokes are not static 
phenomena ; it is known that the cage protec- 
tion fails in high-frequency discharges. Further, 
every conductor has some self-induction, and the 
energy from a struck conductor may spurt out 
in all directions, whether the conductor be well 
earthed or not; the thickness of the wire sug- 
gested for the cages by Dr. Déguisne would hardly 
suffice in any case. Hagen may be right in arguing 
that Faraday cages to be effective would have to 
be —— at practically impossible heights above 
the buildings. We also agree that all big metallic 
masses should be interconnected to closed ring 
circuits. Whether these considerations justify a 
preference for the admittedly imperfect protec- 
tion afforded by lightning-conductors is another 
question. 








NOTE. 


THe Quatiry or CopreR PrRopUCED BY A 
Rapripiy-Rotatinc CaTHODE. 

Mr. C. W. BENNETT, in the Journal of Physical 
Chemistry, describes a 1l-in. diameter revolving 
cathode that he has built, and which can be rotated 
at any speed up to 6000 revolutions per minute. 
It will carry 300 amperes, giving a current density 
of 3500 amperes per sq. ft. when 4 in. of the 
cathode is receiving a deposit. The cathode itself 
consists of an aluminium tube 10 in. long, } in. 
internal and 1 in. external diameter, held in a 
brass socket by a set-screw. The socket is carried 
by a §-in. steel spindle, provided with a water- 
cooled roller bearing at the lower end, a ball thrust- 
washer in the middle to take the weight, a set of 
pulleys driven direct from a l-horse-power motor, 
and a plain white-metal bearing at the top end. 
The whole is mounted on a stiff frame, arran 
to swing about a vertical axis and adjustable 
vertically. Current is conveyed to the cathode 
through brush contacts held against the brass 
socket. If the electrical supply is not provided 
with an earth return, the whole apparatus is insu- 





lated. The electrolyte is contained in a 2-gallon 
earthenware jar, with a closely-fitting wooden lid, 
through which pass the cathode and the connecting 
strips to the two anodes, which are cast copper 
bars, 7 in. by 2} in. by 1 in. For the cathode 
aluminium has been found an ideal metal, since the 
copper deposit, having been suitably machined, can 
be stripped away easily from its slightly oxidised 
surface without bending or heating. If the de- 
ited copper cylinder is required to be removed 
whole, a thin shell of fusible metal is first cast round 
the cathode, and after electrolysis the whole is 
immersed in boiling water. It has been found when 
depositing copper in this apparatus upon the 1-in. 
aluminium tube, running at 5500 revolutions per 
minute and with current densities up to 4000 amperes 
per sq. ft. (430 amperes per sq. dm.), that a high 
speed and moderately high current density lead to 
a cathode in which the crystals are small and the 
tensile strength correspondingly high. If, how. 
ever, the current density is so high that the tem- 
perature of the cell rises notably, the strength of 
the deposited copper falls off, since a high tempera- 
ture of deposition gives a coarser, crystalline struc- 
ture. With very high current densities the tensile 
strength is low, possibly because cuprous oxide is 
deposited. When the electrolyte is not cooled, there 
is a maximum current density for each speed of 
rotation at which the deposit has its greatest 
tensile strength. The highest tensile strengths 
attained were 68,000 lb. per sq. in. at 2500 revolu- 
tions per minute and 400 amperes per sq. ft., and 
50,000 lb. per sq. in. at 5500 revolutions per 
minute and 500 amperes per sq. ft. When the cell 
starts working at 75 deg., or when the cell heats 
up to this temperature with the current, the 
deposit has the ductility and tensile strength of 
annealed copper—viz., 30,000 lb. If the tempera- 
ture is kept down and the stirring is efficient, 
copper of ‘‘ hard drawn” quality can be deposited 
at almost any current density. The current 
efficiency was high, being 99.6 per cent. at 1000 
amperes per sq. ft. and 5500 revolutions per minute. 
As the speed of rotation was increased, the pres- 
sure across the cell increased from 3.2 to 4.7 
volts. It is not certain whether this was due 
to increased resistance, as by an air film on 
the cathode, or to a back clectromotive force, 
due to some frictional effect or centrifugal con- 
centration effect. There was no evidence in the 
deposits of a fibrous structure due to the high speed 
of the cathode, the micro-crystalline appearance 
and tensile strength being alike in the direction of 
rotation and at right angles thereto. The electro- 
lyte generally used contained 20 per cent. of crystal- 
lised copper sulphate and 12 per cent. of sulphuric 
acid, but considerable variations in the concentra 
tions were without influence on the tensile strength 
of the deposit. Nitrate solutions were found to 
give unsatisfactory deposits. Attempts were made 
to deposit bronze and brass electrolytically, but 
the deposits of bronze were unsatisfactory, as the 
tin came down in a colloidal condition, whether 
oxalate or tartrate electrolytes were employed. 
Brass deposited from a cyanide electrolyte was 
good at t, but rapidly deteriorated, owing to 
some decomposition product of the electrolyte 
being deposited in the metal, making it very 
brittle. A similar effect was observed when copper 
was deposited in presence of gelatin, for then the 
copper could be crushed between the fingers. The 
difficulty to be overcome is the formation of col- 
loidal material, such as stannic hydroxide, and the 
electrolyte to be sought for must be an acid solu- 
tion of readily soluble salts, with no possibility for 
the formation of colloids. 








THE LATE Proressor F. A. Foret.—Professor Francois 
Alphonse Forel, who died at his native place of Morges, 
on the Lake of Geneva, a few weeks ago, was best known 
for his researches on the seiches, the peculiar oscillations 
of the level of the Lake of Geneva, and of other lakes, 
about one or more nodal lines or points. He traced these 
oscillations back to variations and differences in the air 
pe mo resting on the ends especially of long lakes. 

e also investigated the phenomena of glaciers and of 
earthquakes, and was an authority on most things 
affecting the Lake of Geneva. He was born in 184l, 
studied in Geneva, Montpellier, Paris, and Wiirzburg, 
and was professor of anatomy and physiology at the 
University of e. The science of limnology, of 
the biology, physics, and chemistry of lakes, and of limni- 
metry in  seee, owes him much. His physiologion 
professorship has caused his being confounded with his 
younger cousin, Auguste Forel, also of Morges, likewise & 
physsologist, a brain specialist, and advocate of hypno- 

ism, whose work on the ants of Switzerland is known all 
over the world; he is still living near Lausanne, 
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META-MECHANICS: A PLEA FOR 
PRECISION. 
(By an Otp Mittweicat.) 

Asout fifty years ago, when the writer was 
‘bound ” to serve his apprenticeship, there were 
very few Professors of Engineering in England. 
Rankine had already done good work at Glasgow 
in those days, but he was not much heard of till 
later, when his books became known ; and, though 
Science-and-Art Masters (under a South-Kensington 
or Mechanics’-Institute scheme) could be found in 
some of the larger towns, there was little or no 
teaching of theory to apprentices. The technical 
library of a brainy mechanic half a century ago 
consisted of Templeton’s ‘‘ Millwright’s Com- 
panion,” Bourne’s ‘‘Catechism of the Steam- 
Engine,” and two works of Tredgold’s, the titles 
of which are forgotten ; but ‘* book-learning” was 
not generally encouraged, and there was no such 
technical Press as now exists; so the spread of 
knowledge had been slow. It is impossible to 
overrate the importance of the researches of Bryan 
Doukin, Whitworth, and others; the debt that 
engineers owe to those who compelled them to 
realise the value of a scientific training is very 
great; and, to one who has watched and appre- 
ciated the gradual blending of theory with practice, 
it appears that perhaps the best way of repaying 
the debt owing to scientists would be to call atten- 
tion to the difticulties still felt on certain points, 
and thus enable professors and teachers to help 
their pupils to avoid traps and pitfalls. This 
short article is not, therefore, an attempt to put 
everybody right, but an earnest appeal to those 
who know better to assist in making clear matters 
which are not quite precisely nor correctly defined ; 
and it is, withal, an honest confession of faults 
that need corrections. 

The effect of the present-day methods of teaching 
is not altogether wholesome, for, among the crowds 
of graduates from various technical institutions 
who are hoping to fill the ranks of the engineering 
profession, it is rare to find one young fellow with 
any originality or with capacity for doing a little 
independent thinking. The students are orthodox 
in repeating the formularies of a doctrine they do 
not fully understand ; but, on investigation, there 
is revealed in most cases a sad confusion of ideas 
through mistaking words for things—a danger 
that Locke called attention to more than 
200 years ago—because some of our most eminent 
scientists have written such loose expressions as 
‘‘motion is transferred from one body to another;” 
and ‘‘that is what inertia is—power of over- 
shooting a mark;” while others talk of ‘‘the 
quantity of heat,” and of ‘‘ heat passing froma hot 
body to a cold body,” when explaining that heat is 
not substance. A hot body may cause a cold body to 
become heated, whether they are in actual contact 
or not, but nothing passes out of one body into 
the other, and we need never speak of heat as if 
it could be transmitted, for this molecular activity 
is a condition which cannot be transferred any more 
than could be motion from one body to another. 
A fire may be used to heat a boiler-plate which, in 
its turn, may cause water to boil; but the energy 
of combustion of carbon and oxygen has not 
pone through the iron into the water, no heat 
as been put into it, nor into the steam evaporated, 
even as ‘‘latent heat;” and yet, to those who 
think differently, a mere facon de parler seems like 
a solemn declaration of faith. 

One does not wish to appear pedantic, nor to 
pose as a purist, and it must be admitted that a 
phrase like ‘potential. energy” is a convenient 
reminder of what may be expected in certain 
eventualities; but, as a clever author recently 
stated, when his attention had been drawn to the 
question, ‘‘ We have all got so used to the term 
that we have ceased thinking what it really means. 
It is a useful expression for concealing our igno- 
Tance—a wholly imaginary thing invoked for the 
support of conservation ;” and, in order to show 
reason for this ‘* plea for precision,” it is necessary 
to deal at some length with the two words referred 
to. Rankine was one of the first, if not actually 
the first, to substitute the term ‘‘ potential energy ” 
for ‘‘ energy of position,” which had been used on 
the Continent, and the following sentences of his 
are worth quoting :— 

“Energy means capacity for performing work. 
‘he energy of an effort, sometimes called poten- 
tal energy, is the product of the effort into the 
distance through which it is capable of being moved. 


THE CONSERVATION OF ENERGY means the fact that the 
energy exerted is equal to the work performed.” The 
italics are in the original. So far all is plain sailing, 
for, although Rankine also referred elsewhere to 
certain laws which were ‘‘necessary to the per- 
manent existence of the universe,” an engineer, 
whose business it is merely to direct ‘‘ the great 
sources of power in Nature for the use and con- 
venience of man,” is not likely to expect an efficiency 
of over 100 per cent. in any operations he may 
bring about; and, to him, the preservation of 
available energy, and its economical application, 
are of more immediate importance than the law of 
conservation as laid down to-day, because, with 
every transformation, there is diffusion or waste ; 
so that the total quantity of available energy is 
continually diminishing, and many men, who are 
neither paradoxers nor perpetual-motion cranks, 
fail to realise that degradation must inevitably 
render all energy unavailable. In our modern 
text-books we find statements of this kind :— 
‘* During the fall of a body there is a gradual change 
of potential into kinetic, the sum total of ene 
remains constant, which statement amounts to the 
enunciation of a doctrine which is practically the 
keystone of modern science, and this is known as 
the doctrine or principle of the conservation of 
energy. A saleed clock-weight possesses potential 
energy, and by the loss of this it keeps the clock in 
motion. In the case of a bent spring it is evident 
that the material is ina state of strain, and it is 
owing to this that the body possesses potential 
energy.” 

Well now, suppose a well-tempered steel spring 
to be wound  ° and filled with ‘* potential energy” 
nearly to its breaking point, pm that while in a 
state of strain the spring were placed in a hot flame 
until the steel loses its temper; what would become 
of the energy? Would there be ‘‘a gradual change 
of potential into kinetic”? If so, or if not, why? 
Compressed air is often spoken of as a ‘‘ store” of 
potential energy, but the application of a hot flame 
to a vessel containing compressed air produces quite 
a different effect from that produced upon a steel 
spring, for the air’s capacity for doing work will 
thereby be increased, and in that sense its potential 
energy is greater; but it is too often forgotten that 
air, after being compressed and allowed to cool down 
to its original temperature, has no more energy than 
before compression—air-gun and pop-gun experi- 
ments notwithstanding ! e work done on the air 
by compressing it makes its molecules move faster 
(its temperature is raised), while their free path is 
shortened, and if the air were allowed to expand 
immediately after compression, supposing that no 
cooling had taken place either by accident or by 
design, and neglecting all frictional losses, its mole- 
cules would do as much work, while thus ‘‘ slowing 
down,” as was previously done upon them—the air 
on reaching its original temperature being then of 
the same volume as before compression. Air at 
atmospheric pressure, which has not been com- 
pressed, will do work by virtue of its intrinsic energy, 
if suitable means be devised for expansion, and an 
exhaust into a partial vacuum ; but this is not a 
case of energy being ‘‘ stored,” because of work done 
upon the air—the energy is merely rendered 
available. 

Would it not simplify matters to restrict the use 
of the term ‘‘ potential energy” somewhat, as 
significant of what a body is not of but 
which it may acquire, and, in ordinary work-a-day 
life, to speak of ‘‘ energy” only as ‘*‘ the capacity 
for performing work” by matter in some form while 
in motion of some kind? Clerk Maxwell once 
wrote :—‘‘ When we have acquired the notion of 
matter in motion, and we know what is meant by 
the energy of that motion, we are unable to con- 
ceive that any possible addition to our knowledge 
could explain the energy of motion, or give us a 
more perfect knowledge of it than we have already.” 
Now what is motion? It is not an entity. e 
cannot put motion into a body, though we can set 
a body inmotion. A billiard-ball rolling on a table 
is in motion and has energy to overcome the inertia 
of any free but stationary ball it may strike and 
thus cause the latter ball to move also and to have 
energy ; but that which one ball is said to lose is 
not what the other gains—though ‘the energy 
exerted is equal to the work performed”—there is 
no transference of motion, and it ought not to be 
necessary to talk as if there were. otion is the 
condition of matter (whatever matter may be) when 
not at rest; and, being a condition, it cannot be 








separated or exist apart from the thing of which 





it is the condition, nor can it be transferred. 
Place a billiard-ball close to the cushion of a table, 
and hold the ball firmly with the left hand ; then 
put a second ball to the left side of and touching 
the first ball, and with the right hand cause a 
third ball to roll along the cushion so that it 
may strike the ball that is held fast. This little 
experiment will show how motion and energy 
are ‘‘ transmitted” through matter that cannot 
be moved and ‘‘ transferred ” to, or ‘‘ put into,” 
matter that is free to move. When motion (of 
whatever kind) of matter (however attenuated) 
ceases, there is an end to kinetic energy ; and, in 
order not to violate the law of conservation, we are 
taught to say that there is another form of energy 
which is ‘‘ sometimes called potential energy ;” or, 
as Clerk Maxwell puts it, ‘‘we must therefore 
admit that potential energy can exist in a body or 
system all of whose parts are at rest,” and he goes 
on to speak of what the future may bring forth in 
the way of explanations. Well, Professor Soddy 
writes in his latest edition of ‘‘ Matter and Energy:” 
**Tt may be said at once that potential energy is 
a way of expressing facts, not supposed explana- 
tions of them.” 

It is submitted in all seriousness that no person 
of the writer’s acquaintance has ever been able to 
explain how kinetic energy can be changed into 
potential energy, though we are all familiar with 
the 1-lb. weight lifted from the ground and placed 
on a support 3 ft. high, and said to be then - 
sessed of the potential energy of 3 ft.-lb., which is 
the work of lifting it ‘‘ stored” in the weight! If, 
instead of lifting the weight off the ground, we dig 
ahole 3 ft. deep, the same weight (which has not 
been touched) is now charged to the dangerous 
potential of 3 ft.-lb. Dig a hole large enough and 
deep enough, and everything that can fall into it 
has potential energy. Does the law of conservation 
require us to believe that the work of digging the 
hole is ‘* stored” in the things round or near the 
top of it? Some students who have been inter- 
viewed almost believed that the work of digging is 
stored as potential energy in soil and other material 
dug out and piled ina heap on the surface of the 
ground, ‘‘as it must be somewhere,” just as folks 
used to speak of a blown-out light; nay, a few 
carry their faith so far as to be on the point of 
believing that the whole process might be rever- 
sible, like a cinematograph film wound backwards, 
By filling up the hole again you ought to get it all 
back ; for, if not, why talk of conservation ? 

It must be admitted that, in other than scientific 
affairs, millions of people, all the world over, are 
kept happy and good by being compelled to believe 
something that is not true ; but are dogmas neces- 
sary in regard to energy? It would appear so, for 
@ very eminent professor has written :—‘‘ Not until 
the law of conservation of energy was established, 
and it was shown that energy, like matter, is indes- 
tructible and uncreatable, could energy be regarded 
as one of the fundamental physical existences. 
Its recognition, as a separate entity, distinguishes 
the present age from all its predecessors.’” May 
we, without quibbling as to whether or not an age 
can have “predecessors,” ask what is meant by 
‘*a separate entity ”"—whatever meaning we may 
attach to ‘‘ fundamental physical existences” ? Let 
us consider the case of a simple swinging pendulum. 
At each end of its upward movements it is stationary 
for a moment, and at those moments the condition 
of motion has ceased to exist. Motion is not a 
separate entity which has changed from kinetic to 
potential ; and why should energy behave diffe- 
rently? In moving from one or other of its 
stationary points, and while falling to the lowest 
part of its swing, a pendulum acquires energy (the 
capacity to orm work) that will raise it almost 
up to the level from which it fell. The energy 
exerted is equal to the work performed; but it 
becomes less and less because of slight losses 
through friction and setting air in motion, and in 
the end the pendulum stops altogether in its lowest 
position—the whole of its energy having been dis- 
sipated as completely, though in another way, as 
if the pendulum had been stopped at the end of 
the first half of its first swing. But in no case 
does a belief in a separate entity help the student, 
though such a belief may lead some to hope that 
they may ‘‘eat their cake and have it too” if 
energy be not used up when exerted to do work, 
but ‘‘ stored” as potential energy after the work 
is done. Whatever energy may be, and in what- 





ever form, it cannot exist a from matter of 
some kind, and there is even less excuse for calling 
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it a separate entity instead of a reality, than for 
using the phrase ‘‘ potential energy” without a 
caution that there is no such thing. Two weights, 
one at each end of a cord running over a pulley, 
may balance each other, or they may be made to 
go up and down like the ends of a see-saw, and, 
supposing one weight to be slightly heavier than 
the other, the unbalanced portion acquires energy by 
falling ; but the heavier weight does not pull up the 
light one by ‘‘ loss of potential energy ” any more 
than a raised clock weight does when driving a clock. 

What wonder that those of us who are poets 
come to regard coal as bottled sunlight? No one 
would talk of feeding a horse on ‘‘ bottled sun- 
light,” and yet hay is more nearly so than material 
which has been carbonised. The sun helps to grow 
grass and to dry it into hay ; but the change that is 
sometimes brought about in a silo or damp stack 
takes place in the dark, in a sense it partly undoes 
the work of sunlight, and it is similar to what 
went on when the coal measures were formed, 
coal being, as Mr. C. F. Cross has shown, ‘* cer- 
tainly derived in the main from cellulose by pro- 
cesses of regulated destruction.” Yet this is what 
a well-known scientist states :—‘‘ The coal itself 
represents the accumulation of solar energy 
over almost incredible periods of time;’ and 
nearly everybody talks about the energy in 
coal, which energy has been ‘‘ stored” there for 
millions of years. Sunlight, in the presence of 
chlorophyll in the leaves of plants and trees grow- 
ing ages ago, helped to split up the carbon dioxide 
of the atmosphere, and the vegetable matter was 
afterwards turned into the sort of carbon we find 
in various kinds of coal ; but there is no energy in 
coal apart from any molecular energy of its con- 
stituent particles due to their temperature—and the 
law of conservation does not require that there 
should be. The phrase ‘‘the energy of (or from) 
a pound of coal” is a convenient and s.ort way of 
expressing the energy which may be produced by 
the combustion of 1 1b. or less of carbon with 24 1b. 
or thereabouts of oxygen ; but this energy was not 
in the coal, neither was it in the oxygen, and one 
of our highest living authorities has kindly given 
his views on the subject in a letter that was not 
intended for publication, which there can be no 
harm in quoting anonymously :— “‘ Briefly, if energy 
is conserved and disappears, it must be ‘stored’ 
on the hypothesis that it is a real existence. It is 
not stored in the coal, true, but in the position of 


the carbon relative to the oxygen—that is, in the], , 


space surrounding them. But since this energy 
field moves with the carbon and oxygen atoms, and 
is part of their nature, it may properly be regarded 
as belonging to them rather than to space, and so 
we get back very nearly to the idea that the energy 
is stored in the carbon or the oxygen. I am afraid 
this is all I can say in justification of the expression, 
which is, of course, a mere mode of putting it.” 
This is not very convincing, but until the question 
was raised, few men had any doubt about it ; and 
now the best that can be said for it is that it is only 
an idea. 

If one may go from 
trivial—and of a totally different character, the 
writer would make bold to assert that the educa- 
tion of young engineers might be made more inter- 
esting, while at the same time the knowledge 
acquired would be more useful; and two simple 
examples may be given from actual experience. 
The area of a circle is usually stated nowadays 
as 77, which does not appeal to a millwright ; 
whereas the older D? x 0.7 reminds him that 
the areas of circles vary as the squares of their 
diameters, and that their areas are about 78} per 
cent. of the circumscribed squares. But 0.7 
is /4, and a thoughtful mechanic will knock 
up against the fact that the area of a circle, 
the diameter of which is unity, is numeri- 
cally equal to one-fourth »f its circumference— 
which is always denied by students who merely 
know of wr’, but cannot explain how this expres- 
sion is derived, and who have never heard of 
the r x mr parallelogram, which is the delight of 
circle-squarers. Having tried the experiment 
on many occasions, the writer knows that quite 
young children, as well as older students in a " 
take a delight in learning something about circles if 
shown that a circle may be considered as made up 
of triangles the bases of which form its circumfer- 
ence ; and, as the area of a triangle is found by 
multiplying together the numbers representing its 
base and half its altitude, it follows that the area 
of any circle is equal to w D (the circumference) 


oe things to small—nay, 











into D/4 (one-fourth of the diameter) ; and, stated 
thus—2 mr x 7/2—it may not ap so elegant as 
ar, but it is the same thing in a more useful 
form. The second example has to do with falling 
bodies, the distance fallen in a given time being 
expressed by gt?/2. Of course one ought not to 
forget such a simple formula, though it is easier still 
to remember only y—the acceleration in foot-seconds 
per second. Then gt/2(the mean speed) into ¢ (the 
time) is again the same thing, though not so elegant 
in form: but it shows how a formula can be built 
up instead of being merely remembered ; and yet an 
exceedingly clever Oxford graduate, who | awa his 
examinations with distinction, had been advised that 
it was a waste of time to worry about the why and 
wherefore of anything practical, instead of merely 
committing to memory the formulz which his tutor 
had taught him while coaching for what he called 
‘*pure mathematics.” 

0 be slack in statement leads to slackness in 
thought, or vice versd, and consequently to con- 
fusion in the minds of those who write for our 
instruction. It is all very well to try to blame, 
as some do, the poorness of the English language, 
but the fault is in the choice of words, not in the 
words themselves, which are too often used to hide 
the ignorance of would-be expounders and of their 
muddle-headed students. Too slavish a bowing- 
down to authority has prevented many a man 
from making the most of the intelligence he 
possesses, for it leads to his accepting with- 
out question contradictory statements which are 
believed to be true by the parties who make 
them. Old people as well as young love fairy 
tales, and it would be a dull world if, as Professor 
Soddy says, ‘‘However complete and accurate, 
mere knowledge deadens rather than develops the 
intellect. . . . A problem solved is dead”; but in 
the study of mechanics there is always the danger 
—a very real one, if statements in text-books are 
accepted literally—of fancies being mistaken for 
facts. One can derive pleasure and enjoy an 
intellectual treat, besides obtaining healthy mental 
recreation, while reading something like this :— 
‘* For in every cubic millimetre of space ” (which is 
about the size of a pin’s head) ‘‘we have . . . a mass 
equivalent to what, if it were matter, we should call 
a thousand tons, circulating internally, every part 
of it, with a velocity comparable to the velocity of 
light, and therefore containing — stored away in 
that small region of space—an amount of energy 
. which is otherwise expressible as equal to the 
energy of a million-horse-power-station working con- 
tinuously for forty million years. Conclusion. Thus 
every millimetre of the universal ether of space 
must possess the equivalent of a thousand tons, 
and every part of it must be squirming with the 
velocity of light.” ‘* Squirming” is good; but 
fancy a critical student attempting to reconcile the 
following short extracts from the works of two- 
well-known scientists, who cannot both be right :— 

The Ether of Space. Matter and Energy. 

**Motion an orce are **The very idea of Force 
our primary objects of ex- is, however, what would be 
perience and consciousness. termed Anthropomorphism. 
. - Motion and Force are Forces... have no phy- 
postulated in Physics as the sical existence. The imagi- 
completely known. . he nary cause of Motion 
things of which we are Newton defined as Force. 
napa conscious are .. So has grown up the 

otion and Force.” sa open notion that 
orces really exist.” 

Physicists assure us that they get on very well 
without metaphysics, so why should engineering 
students be worried with meta-mechanics—that 
which is beyond mechanics? This feeble plea for 
strict accuracy may fail ; but, if it should encourage 
the thoughtful pupil to try to find out facts for 
himself, the writer’s weak effort will not have 
been entirely wasted ; and he ventures to hope 
that those who have in the past been some- 
what abusive of him-—though always litely 
and with good-natured tolerance—for his lack of 
reverence for all ‘“‘laws’”’ (but who have after 
friendly discussion adopted his views) will recognise 
the necessity for being more precise in their state- 
ments, and less dogmatic when expressing what after 
all are only opinions on matters about which they 
know less than they suppose. The acceptance of 
statements without verification saves a man from 
the great trouble of life, the trouble of thinking ; 
and so it comes about that many of us join the ran 
of the mentally unemployed. Man is superior to 





other animals, because of speech and imagination ; 
but by the one he can mislead his fellows, and by 
the other he can deceive himself ; and if our teachers | 


were always accurate in their definitions, there 
would be less mystery and confusion when dealing 
with energy ; for the moment he is led into meta- 
mechanics, a student develops a condition of mind 
favourable for the reception of ideas characteristic of 
tay researches. Much harm has undoubtedly 

m done during the past 30 years by flabby mystics 
and occultists who dabble in spiritism and cannot 
see any difficulty about a change of material into 
immaterial, nor in the materialisation of spivit 
forms. They will argue that all this is consistent 
with a mechanical theory of the physical universe, 
and even insist on regarding mind as a form of 
matter in order to guarantee its internal survival 
under the law of conservation, though it can be 
shown that even life itself is a condition, and so it 
cannot exist apart from the body of which it is 
the condition—as anyone who thinks may realise 
for himself. ’ 

Whenever the meta-mechanician is able to tell us 
why a body falls we will doff our caps to him ; but, 
in the meantime, let everyone deal with facts as he 
finds them—making sure that he understands them, 
and not misleading himself or others by inventing ex- 
planations, however plausible, of the non-existent. 








WEST RIDING RIVERS AND TRADE 
EFFLUENTS.—No. IX. 
Views of MANUFACTURERS AND THEIR EXPERrts. 

Paper - Making.—The Scottish Paper - Making 
Association were represented by Messrs. J. H. 
Annandale, Wm. Leonard Tod, and Arthur Law. 
The Association, in its turn, represents the whole 
of the paper-makers in Scotland, who number about 
fifty or sixty. Though all are not members, all are 
at one with them on the question of effluents. No 
formal statement was prefixed to the evidence, and 
the latter was given collectively, the three witnesses 
being examined together. 

They thought it would be difficult to fix a standard 
at that early stage, because facts relating to the 
known means and their effect had not been collected 
and weighed. In paper-making the variety of the 
mills was very heed so much so, in fact, that it 
would be unreasonable to fix forthwith a standard 
within even moderate limits. Of course, if a stan- 
dard were based on the worst polluting mill, all 
could easily reach that. Such mills were those, for 
instance, which used very coarse material, and 
strong chemicals which could not be recovered at 
all, and also produced an immense amount of dirt. 
Mills of that description must needs have a low 
standard ; and those who, like Mr. Annandale, 
whose mill was on the North Esk, made only 
the finest papers from rags and used little chemical, 
could easily come within such a standard. In fixing 
standards very great caution would have to be taken, 
so as not to handicap the trade. That could, how- 
ever, be arranged. The experience gained on the 
Esk would help largely towards the establishment 
of a standard of purity for the country. They had 
recommended the creation of a watershed or rivers 
board in each basin, with a central board in London 
to control and assist them in difficult cases. They 
had never heard of any measures being used by 
paper-makers abroad for rivers purification. 
essrs. Alexander Pirie and Sons, Limited, paper 
manufacturers, Bucksburn, Aberdeenshire, were 
represented by Mr. H. A. D. Wathen, director. 
His firm had made paper of a high grade on the 
River Don for over 100 years. He was of opinion 
that there should be standards varying in relation 
to the size of the river, the number of mills upon 
it, the nature of the trade effluent, and the 
degree to which the river was used as an outlet 
for sewage. A small mill, he explained, might 
be on a river largely used in carrying sewage 
to the sea, and, if so, its effluent would do no 
possible harm; but if the stream were pure, 
it would be desirable to purify the mill effluents. 
His own river, the Don, received a large volume of 
sewage, and any fine-paper mill pollution would be 
immaterial to it. He thought the important point 
with regard to a standard’s elasticity was the volume 
and condition of the stream, not the exigencies of the 
manufacturer. One mill effluent might be allowed 
to pass free, but not ten such effluents. He could not 
even say that it would be practicable to prescribe 
a simple standard which would limit, not only in 
the paper trade, but in any trade, the suspended 
ped ay He could only speak of his own case. A 
standard must, he thought, be a provisional one. 
Mr. Wathen had not given much attention to those 
cases where rivers boards and local authorities were 
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bringing pressure to bear upon manufacturers ; but 
if any alteration were to made, he thought it 
should be in the direction of having different stan- 
dards suitable to the circumstances of cases, and, if 
necessary, enforced by an outside authority, who 
could judge impartially. As to rivers boards, if they 
consisted of landowners, they would not be fair ; and 
if of manufacturers, they also would not be fair. 
There was great difficulty in securing an unbiassed 
authority. The authority should be representative 
of a wider area than a local body, and of mixed 
interests. 

Answering certain questions pressed by Mr. 
Stafford, with regard to the suggestion that different 
standards between manufacturers of the same things, 
say of paper, would not be equitable, and would 
amount to handicapping some unfairly, Mr. Wathen 
said, in effect, that as it was not possible to put manu- 
facturers on an equality with respect to the price 
of coal, they should not all be reduced to one level 
with regard to the purity of effluents. The paper- 
maker who was situated near the pit’s mouth had 
an advantage. Why, then, should he be deprived of 
the natural right to the advantages of the large 
stream? The answer was, of course, that he was 
not being deprived of anything; it was only claimed 
that there should be one standard for the whole 
trade, or the same branch of it. 

Another answer would have been that a manu- 
facturer might have other competitors who not only 
had to pay the same price for their coal, but were 
on a small and pure river, and would, according to 
Mr. Wathen’s showing, have to comply with a 
much higher standard than he would set up for his 
own river. Further, cheap coal in the coal districts 
may be far more than balanced by cheap labour and 
cheap water elsewhere. Water might be obtained in 
many places for the lifting or even for the modest 
expense of a weir-sluice and mill-race and tail-race, 
but in a coal district might cost anything from 2001. 
to 20001. a year. The witness himself wound up at 
the end of Mr. Stafford’s question by saying :—‘‘ To 
equalise the condition of all manufacturers is not 
possible.” It is futile to attempt to have a sliding 
scale of purity in one trade. Simplicity of standards 
would at once be destroyed and endless friction 
accrue. 

The Wall-Paper Manufacturers, Limited, were 
represented by Messrs. H. W. Hart and Mr. Potter, 
who submitted a statement. As to fixed standards, 
it was their opinion that a special standard should 
be settled with each mill, taking cognisance of the 
business carried on and the ‘position and sur- 
roundings of the mill, available land, position on 
stream, volume of the stream and the locality, and 
also to the industrial interests involved.” This, in 
effect, they add, is what is done now in Lancashire ; 
but the policy of the pollution authorities is non- 
committal, and always uncertain. The manufac- 
turer, even if willing to do what is reasonably 
possible, is harassed and rendered hostile. The 
maximum expense is thrust upon him, and there is 
no guarantee that such expense will render him 
immune from legal proceedings. 

In their evidence, which was taken in joint 
examination, these witnesses said that they thought 
it not possible to make a general standard for the 
trade, but that the endeavour should be to stan- 
dardise each separate works. It would not involve 
very much work, but in the first instance a certain 
amount would be necessary to determine a satis- 
factory standard from all points of view for each 
particular mill. That done, they did not see that 
more work (in administration) would arise than 
under the present system without standards as 
worked in the Ribble watershed. The difficulty 
would be in deciding the legitimate standard for 
each separate mill. Yetit seemed to them possible, 
taking a given mill for example, with the local 
conditions, for the local authority to say to them :— 
‘“Well, now you are able to do so and so, we 
expect you to keep up to such and such standard. 
So long as you keep up to that standard you will be 
immune from litigation.” But supposing a change 
to occur in the personnel of the Ribble Joint Com- 
mittee, they did not know what would happen (as 
things stood now without the amiegl. To 
remedy this uncertainty, a central authority, to 
which appeal could be made for a perfectly impartial 
judgment, was suggested ; but Mr. Potter strongly 
insisted upon the preservation of their rights to go 
before the High Court. They had not been satisfied 
with the Local Government Board, whose inspectors 
were neither experts nor conversant with their trade. 
They all suffered from official bias ; they did not 





get impartial treatment. The ‘‘reasonable and 
practicably available means” would govern each 
standard, and the expert would know best. Stan- 
dards were bound to come, but with them they 
should retain the right to appeal to the higher 
Courts. 

As an illustration, this witness said that the 
proposal of the Ribble Board’s former chief 
inspector and engineer would have cut into their 

rotits to the extent of 8s. 4d. per ton, which would 
ave taken away the most of them. 

Special attention may be directed to this evidence, 
and especially to that part of it which we have given 
in italics: ‘* But the policy of the pollution autho- 
rities is non-committal, and always uncertain. 
The manufacturer, even if willing to do what is 
reasonably possible, is harassed and rendered hos- 
tile. The maximum expense is thrust upon him.” 
These are plain words. They constitute an out- 
spoken expression of grievance. No doubt the 
voices speak for others not so bold of utterance. 
Clearly, here at any rate, fixed standards seem a 
necessity. By this is implied a scientific means of 
laying down the letter of the law, whereby, in 
practical working, the result—compliance or non- 
compliance, as the case may be—may be proved or 
disproved by facts, and not settled by opinion only. 

As touching the provision of a separate standard 
for each works, not one for the whole of a trade 
process, this would be clearly impossible, as has been 
indicated. Such a policy would be fruitful of diffi- 
culties of many kinds. Uncertainty, doubt, distrust, 
and jealousy would be created, while the task of 
graduating the standards under the many different 
circumstances and conditions, with the varying effects 
of time superadded, would be invidious in the ex- 
treme. If there bea precedent for such a method, we 
are unaware of it. The Smoke Prevention and the 
Alkali Acts make no such distinction. All persons 
are to conform. Distinctions might be allowed 
between the fine paper manufacture and the coarse— 
say, as between those using pure linen or rags and 
those using wood - pulp or esparto grass, but 
beyond this, the confusion would almost be worse 
than with no standard, especially when the fine 
and the coarse trades were mixed. (ne of the wit- 
nesses spoke of ‘‘ mills using tarred ropes, bagging, 
and so on.” It would be a queer standard that 
would at once suit this kind of raw material and 
pure linen rags. 

The Paper-Makers’ Association of Great Britain 
were represented by Mr. Lewis Evans, vice-presi- 
dent ; Mr. Roland Green, managing director of 
Messrs. Thomas and Green, Wooburn Green ; and 
other directors, along with the secretary. 

Mr. Evans was the chief witness, and said 
that the association represented paper-makers in 
England, Wales, and Ireland—about 117 in all— 
but none in Scotland. These were the great bulk 
of the paper-makers of the country. If the stan- 
dard of the paper trade were fixed low enough to 
embrace mills using common rags and rope, a 
uniform standard would be practicable ; but, in 
the interests of purification, it would be better to 
regulate the scale of purity to the needs of the 
individual mill. This, as will be seen hereafter, 
he explained as meaning every mill with a distinct 
branch of thetrade. They had not been instructed 
to speak for the association as a whole, except 
generally on the subject ; but, personally, he had 
now no objection to a simple standard which would 
limit the suspended matter in an effluent—its 
alkalinity and acidity, and so forth. ‘The Thames 
Conservancy required it from their mills, and they 
were able to meet their wishes. 
regulation of standards, his feeling was that if a 
standard were adopted such as could be worked at 
all mills, it would be a needlessly low standard 
for some mills. He also suggested that old-estab- 


lished mills should have rather more latitude} San F 


than mills put up in modern times. In fixing 
standards, he would classify mills using rags and 
rope, mills using esparto, and mills using prepared 
wood-pulp. In this latter trade they might have 
to differentiate between mills that were bleaching 
wood-pulp and mills able to use the unbleached 
ulp. ‘*Then you do not mean a separate standard 
or each mill?” ‘*Oh, no.” ‘* But a separate 
standard for each class of paper?” ‘‘For each 
class of paper” ; and, there would be four or five 
at the outside. In classifying, his impression was 
that the brown-paper mill would be the worst (and 
therefore the lowest in standard). 

Mr. Tom Taylor, manager of Messrs. Olive 


Brothers, Limited, Bury, Lancashire, one of the | axles, joists, 


Reverting to the | Sa 


Association representatives, said there must be a 
standard for the stream, not for the different 
trades, because if there were different trades, and 
the first mill on the stream turned in a bad effluent, 
it might ruin the whole stream for those below. 
He, therefore, was in favour of a standard which 
would apply not only to a whole trade, but 
to a whole watershed and to every river affected 
therein. The Commission were interested in Mr. 
Taylor’s statement that his firm were able to take 
water from a polluted stream and purify it to such 
an extent as to make it thoroughly fit for paper- 
making. This was accomplished at a cost of about 
10001. year. The second mill in the stream was a 
calico-print works, whose effluent spoilt the flow for 
the lot. The water came down in all colours, and 
was very difficult to handle. By taking it from a 
weir-head, and bringing the water along (with a 
slow current, we presume), allowing it to be exposed 
to the atmosphere for a considerable time, and 
treating it with lime and alumino-ferric, they could 
deposit everything, and make it as clear as the 
water in the glass on the Commissioners’ table. 
But, in addition to this, the river water was passed 
through the Bell filter. It is, indeed, refreshing 
to read Mr. Taylor’s final evidence on this subject. 
He was asked if they were going to pump their 
effluent back into the river. ‘‘I am going to bring it 
back again cleaner than I took it from the river.” 

It may be of interest if the writer, from his 
own experience, be allowed to enlarge on this 
example, and also to illustrate the singular power 
of the atmosphere, the influence of slow movement, 
and of shallow depth, without the employment of 
any precipitant or filter, on the self-purification of 
foul water. In 1869 a reservoir was constructed 
under his direction holding 1} million gallons for 
the Dewsbury Mills on the River Calder, which 
then, as up to a very recent date, rivalled the 
Aire in the excessive character of its pollution. 
The intake was similar to that in the case of the 
Olive Mills, cited by Mr. Taylor, at a weir-head at 
the Broad Dam of the Calder, the water thence 
flowing by an almost disused canal of shallow depth 
about a quarter of a mile long to the dead end 
thereof. At that point the supply of about 300,000 
gallons per day was drawn off by a 12-in. pipe 
just below the surface of the canal water, enter- 
ing the reservoir, not at the top, as most engineers 
fix their inlets to sewage alin but at the very 
bottom by a large trumpet mouth. From this 
the water rose and flowed across the reservoir to a 
floating-arm outlet. The water was pumped for con- 
sumption from 12 in. below top level. The result 
of this four days’ flow was a water perfectly clean, 
colourless, and without smell, which was quite fit to 
bathe in. Further, on the occasion of a ado, 
when the town’s water from the pure source of 
the Don was found to be turbid with rust, the 
supply pipes, like the canal, being at a dead end, 
this self-purified reservoir water, originally from the 
foul Calder, was used for making tea for a large 
assembly! A few of our elder readers may 
remember that three years before this reservoir 
was made (1866) Rawlinson’s Commission received 
a letter, written in legible characters, with a pen 
dipped in the water of the Calder at Wakefield 
Bridge, and sent by a humorous correspondent as 
a silent witness to the excessive pollution of that 
river. 








Wrretess TELEGRAPHY. — Satisfactory results have 
recently been obtained between the Valdemar Poulsen 
Station for wireless telegraphy at San Bruno, outside 
n Francisco, and the Hawaii Islands, where the station 
is located some féw miles from Honolulu, a distance of 
some 2350 miles. At the recent official test, a telegram 
of 1800 words was despatched to Honolulu without any 
difficulty whatever. With Honolulu as intermediate 
station, regular wireless tel 


; ph connection between 
rancisco and Japan may 


looked for. 





Prrsonat.—The British Thomson-Houston Company, 
Limited, of Rugby, have opened a branch office at nh 
Suffolk-street, Dublin (Tel. No. 1557).—Messrs. Herbert 
Terry and Sons have recently o new works and 
offices at the north-east corner of ge-road and Ipsley- 
street, Redditch. The floor area allotted to the offices 
amounts to 8385 sq. ft., and that of the factory 16,000sq. ft. 
—We understand that Messrs. Andrew Brown ant Oo. 
74, Laurence Pountney-hill, London, E.C., have acquired 
the entire business and goodwill of Mr. H. ee of 
74, Laurence Pountney-hill, London, E.C., and will carry 
on at the same address the business, and also the agency 
for the Société Anonyme des Acieries d’Angleur (the 
Angleur Steel Works), Belgium, manufacturers of steel 
rails and fish-plates, sleepers, sole-plates, points, wheels, 





nels, &c., as well as constructional work. 
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THE GERMAN MOTOR-DRIVEN SHIP ™ 
‘*MONTE PENEDO.” 


On page 227 of our issue of the 16th inst. we gave 
a few particulars of the German-built motor-driven 
ship Monte Penedo. This vessel is owned by the 
Hamburg -Siidamerikanische Dampfschiffahrts-Gesell- 
schaft, and will commence running in the trade to 
South America with a maiden voyage on the last day 
of this month. As stated in our previous mention of 
the vessel, she is of about 4000 tons gross registered 
tonnage, of a length of 350 ft., beam of 50 tt , and 
depth 27 ft. The ship has been constructed by the 
Howaldswerke, Kiel, and is propelled by two four- 
cylinder, reversible, two-cycle Diesel-Sulzer engines, 
built by Messrs. Gebriider Sulzer, of Winterthur. 

The engines develop together about 1700 shaft 
horse-power at 160 revolutions per minute, driving 
the vessel at about 9.5 knots on a draught of 18 ft. 
The engines are located in an engine-room at the stern 
of the ship. The main oil-fuel bunker has a capacity 
of 700 tons. It is located between the engine-room and 
hold, and runs across the vessel. The oil from this 
main bunker is pum into four tanks, two being 
provided for each engine in the engine-room. 

The two main engines measure each 6.5 m. (21.45 ft.) 
in length over the flywheel. In height they are 4.5 m. 
(14.85 ft.), or, above the centre of the crank-shaft, 
3.7 m. (12.2 ft.). Their width is 2.4 m. (7.9 ft.). They 
are —. with the pumps, &c., between the two 
engines. Each engine has a fiy-wheel of 8 tons 
weight. The following pumps are provided, worked 
by levers off the main engines:—Two pumps for 
sanitary service, four water-pumps for cylinder cooling, 
two bilge-pumps, two fuel-pumps, and two oil-pumps 
for lubrication. The engine-room also contains a boiler 
feed-pump, a fuel-pump, and two pumps for dealing 
with water-ballast—one electrically-driven, and having 
a capacity of 120 tons per hour, and one steam-driven, 
of a capacity of 40 tons per hour. There is also 
a 10-horse-power steam-driven dynamo, a 50 horse- 

ower Diesel-driven dynamo, and a 50-horse-power 
Dicsel-driven air-compressor. The scavenging air- 
pumps are at the forward end of the engines. The 
compressors are three-stage pumps, the first-stage 
cylinder being directly below the scavenging-pum 
and over the crank-shaft, and driven off a Sak 
thereon, while the second and third-stage cylinders 
are worked off the first-stage crosshead by rocking- 
levers and links. 

The main engines are of the crosshead type. The 
main working cylinders are 470mm. (184 in.) in 
diameter, with a stroke of 680 mm. (26.77 in.). The 
engine is provided with cast-iron A-framing up to the 
cylinder platform level. The cylinders themselves 
are carried at their upper ends from the top of long 
steel columns fixed in the base-plate. They are thus 
free to expand downwards. The covers are separate 
from the cylinders. The pistons can be withdrawn 
from below. The fuel and starting-valves are fitted 
in the covers, and are, driven off a single cam- 
shaft. A centrifugal governor controls the engine 
by putting the fuel-valves out of action one after 
the other in the order 1, 3, 2, and 4. They are 
subsequently thrown in again in succession. hen 
first starting up, compressed air is supplied to 
the cylinders. When reversing, the engines are 
stopped, and the cylinders are then started on com- 
pressed air and put on fuel successively in groups 
of two. 

The piston-head is hollow and water-cooled. The 
head has two pipes fixed to it, moving up and down 
in pipes fixed to the frame. Another pipe fixed to the 
frame passes up inside one of the moving piston-pipes 
conveying the water supply ; neither gland nor packing 
is used. The pistons are of tough cast iron. The 
scavenging air inlet is arranged on a level with the 
exhaust, By this means risk of back-firing into the 
scavenging receiver is avoided. The scavenging- 
valve is in a receiver, and therefore protected from the 
heat of the gases of combustion in the main cylinders. 
The engine cylinders are water-cooled, the sup ly, 
drawn from and returned to the sea, being furnished 
by pumps on the main engine ; but when in harbour 
where the water is dirty and contains organic matter, 
the cooling water is drawn from and sent back toa 
cooler, the cooler being jacketed with water from 
outside. Each main engine set \veighs about 56 tons, 
exclusive of the 8-ton fly-whee!. The oil-fuel con- 
sumption amounts to 210 grammes (0.463 lb.) per 
brake horse-power. 

The engine exhaust is carried to a silencer, there 
being one for each set. It is thence delivered to the 
funnel. When running normally at any speed 
nothing visible issues from the funnel. It is only when 
changing over from one speed to another that a slight 
smoke is noticeable for a few seconds. The engine- 
room is cool and well ventilated. A steam boiler of 
200 sq. m. (2152 8q. ft.) is located on the deck near the 
galley. It is fired with oil fuel by means of Koerting 

urners. This boiler supplies the steam-driven auxi- 
liaries. The steering gear is driven by steam, or by 
compressed air, heated. 





In company with several gueste, which included 
numerous naval architects and engineers from Ger- 
— Britain, Japan, and South America, 
we the opportunity last week of inspecting 
the working a the machinery of the Monte Penedo 
on a trip from Hamburg to Cuxhaven and back. 
The run was most successful. In order to illustrate 
the ease of control, the engines were frequently 
stopped, or the speed changed from low to high, 
or vice versi, &c. The vessel is provided with no 
sails of any kind. 

A trip was also made by the guests of the com- 
wend on the Diesel-driven tug Fortschritt, which has 

n in constant service in harbour and open-sea work 
during the last 24 years. This boat is said to have 
~~ satisfaction in every way. She was designed 

y Mr. H. E. Johns, engineer, of Hamburg, and is 
16 m. (52.8 ft.) long and of 4.6 m. (15.2 ft.) beam. Her 
engine is of the four-cylinder two-cycle reversible 
type, not water-cooled, and develops 150 to 180 horse- 
power at 315 revolutions per minute. The boat has a 
speed of nearly 10 knots. 

It is noteworthy that the first two-cycle Diesel 
engines for open-sea service should have been de- 
veloped and built by a Swiss firm. The fact is 
eloquent of the enterprise of Messrs. Gebriider Sulzer. 





Tue Irauian Navy.—The Italian submarine Squalo 
has made a submerged trip extending over 24 hours 
without any interruption. She had all her crew on ’ 
and none of them suffered any injury from the long 
submersion. The Italian to o-boat destroyer Indo- 
mito made recently some <p oe trials off Malta, and 
in the course of these trials she attained a maximum 
speed of 36 knots. Her engines work up to 17,100 horse- 
power, and she has a displacement of 700 tons. The 
Italian Admiralty pro} to build six further destroyers 
of asimilar type. All new Italian destroyers are fitted 
with Parsons turbines. 


ExectricaL Goops. — The value of the electrical 
goods and apparatus exported from the United Kingdom 
to July 31 this year was 2,359,746/., compared with 
1,542,1332. in the corresponding period of 1911 and 
1,962,689/. in the corresponding period of 1910. In the 
total of 2,359,746/. insulating rubber (other than telegraph 
and telephone cables) figured for 253,630/.; insulations, 
other than rubber (not being telegraph and telephone 
cables), for 340,301/. ; telegraph and telephone cables (not 
being submarine cables), for 210,629/.; submarine and 
telephone cables, for 681,869/.; telegraph and telephone 
apparatus, for 146,011/.; electric glow-lamps, for 112,359/. ; 
primary and secondary batteries, for 108,212/.; and 
miscellaneous and unenumerated electrical goods and 
apparatus, for 506,735/. 


Fioatine Dock FoR THE GOVERNMENT OF SOUTHERN 
Nicerta.—A large floating dock, built to the order of the 
Crown Agents for the Colonies, acting for the Govern- 
ment of the Colony and Protectorate of Southern Nigeria, 
was successfully launched on the 15th inst. from the 
Wallsend shipyard of Messrs. Swan, Hunter and Wigham 
Richardson, Limited. Like the first dock built by the 
same firm for the same Government, it is to be stationed 
in the harbour of os. The design was prepared b 
Messrs. Clark and Standfield. The dock is built of steel, 
and is to lift 5000 tons in 24 hours. It is of the sectional 
apg type. The overall dimensions of the dock are 
358 ft. in length, 81 ft. in width, with a depth of 60 ft. 
between the walls. The consulting engineers for the 
Crown Agents are Messrs Coode, Son and Matthews, 
London, 8. W. 


Lavuncu or A Caisson.—Messrs. Workman, Clark and 
Co., Limited, Belfast, Jaunched on the 16th inst. from 
their North Fw a large floating caisson, the first of two 
designed and being constructed by them for the British 
Admiralty. This is styled Caisson ‘‘S,” and is probably 
the largest of its class in the world. It is intended for 
use in the new dry dock now in course of construction at 
Portsmouth Dockyard for the accommodation of the new 
super-Dreadnoughts being built for His Majesty’s Govern- 
ment. It has been designed under the supervision of the 
Admiralty overseers, and is capable of being handled with 
the minimum amount of labour. The pumping a e- 
ments for sinking and floating the caisson are contvalie’ 
by a system of compressed air supplied from the dockyard 
mains, with auxiliary emergency gear consisting of a 
couple of powerful Admiralty-pattern Downton pumps. 


Tuer Coprer-Tuszk Unton.—The doings in connection 
with the formation of a copper-tube union are principally 
confined to an extension of the combine al y existin 
between some works, several outside works havi px 
Amongst the latter are the Mansfeld concern at Eisleben 
and the cable works of the Allgemeine Elektricitits, 
Gesellschaft, at Oberschéneweide. The members of the 
copper union will participate in the sale of the Selling 
Bureau of the Copper-Tube Union in Cologne, according 
to a fixed proportion. At present the duration of the 
new union is somewhat limited, but it is expected that it 
will be extended so as to cover some years ahead. The 
copper industry, the leading firms of which have now also 
been ‘‘ cartelled ” for tubes, as most of them already are 
for caper plate, oe the a eo new union = 
signifying a material improvement of their prospects. It 
is, however, understood that the rise in prices will not be 
great, in order to discourage outside competition. 





THE ‘‘SELANDIA’S”” CONSUMPTION 
OF OIL. 


As the consumption of oil is a very important feature in 
connection with the motor vessel, the following parti- 
culars of the Selandia’s consumption of this fuel may be 
of interest. ‘The subjoined table gives some of the worst 
and some of the best days, and the average speed for the 
different distances on the outward and the homeward 
voyage. The weather, especially on the homeward 
voyage, was anything but favourable, 7 oil consumption 
and s remained fairly stable ; and it is interesting to 
note that the oil consumption has gone down almost 2 tons 
per day from the commencement of the trip to its finish. 
> Se would have used three to four times as much 


Outward Voyage. 


Consumption of 
Oil per Day 
in Tons. 


March 11, 1912: The Atlantic; yore 
‘ 9.2 


sea, vessel works hard, taking muc 

water over .. oa “ss - ° 
March 13, 1912: The Atlantic; vessel 
rolls, and takes much water over . 
March 14, 1912: The Atlantic ; no special 
weather report .. a ea he 
— Ss = : Mediterranean; no 
cial weather report .. ¢s se 
eh 25 to April 6, 1912: Suez to 

Colombo ; no special weather report 
average 
April 9, 1912: no special weather report 


average 

April 8 to 11, 1912: Colombo-Penang ; 
no special weather report average 
April 13, 1912: Penang-Bangkok; no 
special weather report average 


9.8 
10.2 
10.0 
10.1 


10.0 
9.6 
9.6 
9.6 


Homeward Voyage. 


May 11 to 16, 1912: Penang-Colombo ; 
heavy, contrary sea - average 
| 18 to June 1, 1912: Colombo-Suez ; 
three days’ heavy contrary sea, vessel 
working hard, taking much water over 
June 2 to 8,1912: Port Said-Genoa ; no 
weather report .. on average 
June 10 to 19, 1912: Genoa-Dover ; heavy 
contrary sea and weather _ ie 
June 19 to 22, 1912: Dover-Aarhus; no 
weather report .. ai ~ oe 


8.8 9.6 


8.7 10.0 


8.7 10.4 


8.4 9.6 


8.0 10.3 


The success of the Selandia and her sister-ship, sold to 
the Hamburg-Amerika Line, has brought their builders 
—Messrs. Burmeister and Wain—several orders, and they 
now have orders for nine motor-vessels, of an aggregate 
tonnage of 40,000 tons gross, whilst their orders for 
steamers is confined to one—a screw-boat. 





AMERICAN MeEtTALLURGY.—The production of pig in 
the United States in the twelve months ended with 
June 30, this year, is estimated by the American Iron and 
Steel Association at 29,000,000 tons. The yearly output 
for the ten years ending with 1912 inclusive comes out as 
follows :— 

Tons. 
15,936,018 
25,795,471 

-- 27,303,667 
-- 28,649,547 
. 29,000,000 


Tons. 
18,009,252 
16,497,033 

.. 22,992,380 
.. 25,807,191 
. 25,781,361 


SpanisH Raritways.—The Madrid, Saragossa, and 
Alicante Railway Company has greatly improved its 

ition of late years. In 1899 the gross receipts were 
.623,2187., while in 1911 they were 4,808,290/. The 
debentures involved a charge of 1,521,7062. in 1899, 
and in 1911 a corresponding charge of 1,680,114. The 
position of the shareholders has, accordingly, changed 
for the better during the last twelve years. The ex- 
penditure made on capital account to the close of 1911 
was 40,922,325. To provide for the additional business 
passing over the system the company has purchased 
seventy locomotives, thirty of mx | are compound 
engines with tenders. Bridges have been strengthened, 
and rails weighing 85 1b. per yard were laid last year over 
a length of 21} miles upon the Saragossa, Cordova, and 
Badajoz lines. Similar strengthening works were also 
carried out upon the Catalonian lines. The length of 
line worked last year was 2290 miles, and the working 
resulted in a profit for the year of 836,497/., as compared 
with a corresponding profit of 824,557/. in 1910. 


Tue Swepisu Iron Inpustry.—At a recent meeting 
of the Jiirn-Kontoret, Professor Eli Heckscher dealt with 
the general requirements necessary for extending the 
scope of the Swedish iron industry. He pointed out 
that, compared with other Swedish industries, it was 
stationary, and that its relative position in the in- 
dustrial life of Sweden was one of slow decline. He 
did not think there were any weak points technically, 
but the more economic side of the question was perhaps in 
some ways deficiently handled. The Swedish iron industry 
works principally for the foreign market and, relatively, 
the export increases more than does the production. Deal- 
ing with the question whether the sale ought to be 
improved threugh increased export or the home market, 
he maintained that a country like Sweden, whose output 
is products of high quality, ought to work for the world’s 
market. He recommended co-operation between, or 
amalgamation of, the iron works for the purpose of 
exploiting the monopoly in Lancashire iron, which 
Sweden tically holds on the world’s market. Also, 
for the home market, amalgamation might prove o! 
great importance. 
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MARSHALL’S FIRE-BOX WITH STAYLESS 
ROOF. 

SomME time ago* we illustrated a form of fire-box 
introduced by Messrs. Marshall, Sons and Co., Limi- 
ted, Gainsborough, for locomotive-type boilers, in 
which cross-shaped corrugations are employed in order 
to dispense with the necessity of the more usual 
crown bar or girder form of staying for the roof. 


illustrated were taken at the points 19 and 48, Fig. 3. 
A typical set of deflections are plotted for a line across 
the box, in Fig. 5, the net deflections of points in the 
crown being measured above the line joining E F. 

The greatest deflections were found to occur at points 
17 and 46 (Figs. 2 and 3), and at points 2 and 31 
(Fig. 3), or at points immediately adjacent to the 
corrugations. The deflections were almost in propor- 
tion to the pressure up to 15 atmospheres. Above that 








Fie. 


We then mentioned the fact that tests on this type 
of box were about to be made in Germany, and we 
are now in a position, through the courtesy of Messrs, 
Marshall, to give the results of these tests, and 
also to reproduce calculations with regard to them, 
by Professor R. Baumann, of Stuttgart. The report 
on the tests is signed by Professor von Bach, Director 
of the Testing Laboratory for Materials of Construc- 
tion at the Royal Technical High School of Stuttgart. 
For the purpose of the tests a box was constructed 
without a barrel, the interior being composed of back- 
plate, wrapper, and tube-plate, the latter being with- 
out the holes for the tubes. The tire-box shell was 
composed of two back-plates, one of which took the 
place of the throat sheet and barrel, and a single 
wrapper plate. The tests also afforded an opportunity 
of estimating the value of the form of bulb-girder 
back-plate stiffeners adopted bv Messrs. Marshall. 
The box is illustrated in Figs. 1 to 4, herewith, 
Fig. | being reproduced from our former article. 
The back plate of the fire-box proper was 11.9 mm. 
(0.468 in.) in thickness, the tube-plate being 16.5 mm. 
(0.6496 in.), and the sheet composing the sides and 
crown varying from about 11.4 mm. (0.449 in.) at the 
base of the sides to 16 mm. (0.63 in.) at the crown. 
The fire-box shell was composed of 11.6-mm. (0.457 in.) 
plates. The interior dimensions of the box at the 
foundation ring were 667 mm. by 784 mm. (26.27 in. 
by 30.86 in.), and the exterior 844 mm. by 955 mm. 
(33.23 in. by 37.6 in.). The box was inverted for the 
test, which was carried out with hydraulic pressure, 
and, for the purpose of taking deflection measurements, 
& base frame was rested upon the points R, P, and Q, 
Fig. 3. The points at which the deflections of the 
crown were measured, are marked in Figs. 2 to 4. The 
pressures at which the box was tested were 5, 10, 15, 
20, 25, 27.5, 30, 32.5, and 35 atmospheres, the pressure 
being completely relieved after each test, and the 
permanent set measured. 

The measurements taken included the deflections of 
the crown plate at the edges and away from the edges. 
The net deflections are obtained by combining these 
two. The deflections at the edges in the case there 





* See ENGINEERING, vol. xc., page 779, 


L 


the deflections increased at a somewhat more rapid 
rate. For instance, the net deflections for the point 
17 were as given in the following table : 


Internal pressure, 
atmosphere .. 0 5 10 15 29 25 30 
Net deflection 
(elastic),mm... 0 0.435 0.890 1.305 1.765 2.215 2.865 
Difference be- 


tween succes- 
sive deflections, 
mm. .. O 0.4385 0.425 0.445 0.460 0.450 0.650 

The first permanent deflections of importance 
occurred after a pressure of 27 atmospheres had been 
applied to the box. For the two first tests, at 
5 and 10 atmospheres respectively, no permanent 
set was observed. At the following tests, at 15 and 
20 atmospheres, the box showed one or two cases 
of negative deflection, presumably due to the 
curves adapting themselves to the internal pres- 
sure. At 25 atmospheres several more negative de- 
flections occurred, and at several points positive 
deflections of 0.005 mm. were recorded, with one or 
two cases of 0.0] mm. and one case of 0.015 mm. At 
27 atmospheres the permanent set had increased, the 
greatest amount then being 0.04 mm., at two points 
(Nos. 17 and 18), with other deflections of 0.035 mm., 
0.03 mm., 0.025 mm., &c. At this pressure drops of 
water appeared at the lap-joints at the inside corners 
of the foundation-ring. At 30 atmospheres the greatest 
permanent alteration measured 1.275 mm., and leaks 
developed at the outside corners of the foundation-ring 
lap-joints, and at certain stay-bolt heads. The leaks 
increased when the load was taken up to 32.5 atmo- 
spheres, and at 35 atmospheres they increased still 
further, and permanent sets of 13.26 mm., 12.54 mm., 
&c., were recorded. 

The conclusion arrived at by Professor von Bach was 
that the material of the crown-plate was stressed up 
to the yield-point by an internal pressure of 27.5 atmo- 
spheres. The box was one designed for a working 
pressure of 14.5 atmospheres. Appended we give 
Professor R. Baumann’s calculations with regard to the 





strengthening effect of the cross-shaped corrugations. 


CALCULATION OF A STIFFENED Fire-Box Top. 


The top, the plan of which is shown in Fig. 6, may 
be regarded approximately as a flat plate, loaded by 








hydraulic pressure, p = atmospheres, supported at the 
edges EG FH, Fig. 6, and stiffened by means of the 
corrugations E F, G H. 

Let one imagine a strip cut out of the plate parallel 
to one of the corrugations—for instance, strip a—b parallel 
to G H, Fig. 6. The strip transfers the hydraulic pres- 
sure bearing on it partly to. the edges GM, M H, and 
partly to the corrugation E F, which again is supported 
at Eand F. This being so, it may be taken that about 
half the load on the strip must be taken up by the corru- 


Fig.2. SECTION A B. 
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gun, and the other half by the two edges together. 
f one regards half of the top GF MH as composed 
of such aeerse strips, the corrugation O F appears to 
be loaded by half of the hydraulic pressure resting on 
the surfaceG F MH. This load on the corrugation is 
not uniformly distributed over the length F O, but 
increases from F, where it is nil (as the length of the 
supposed strip at that point is nil), until it attains the 
greatest value at O (the strip is longest at O). 

The cross-section 1- I (Fig. 6) therefore appears to be 
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stressed by a ayo A moment occasioned by the afore- 
said unequally distributed load of the corrugation from 
F to The centre of gravity of this load surface is 
at the same distance / from the cross-section I-TI, as 
the centre of gravity Sof surface I M I, the area of which 
= f in square centimetres, so that for each atmosphere 
of pressure a load 0.5 x f kilos, falls on the corruga- 


tion. The bending moment for the cross-section amounts, | 


therefore, to 
M» = 0.5 x p x f x Lkilo. per cm. 
in which 


(1) 


p =the hydraulic pressure in a (kilo- p 


grammes per square centimetre) bearing on 
the top. 
f = the area of the surface I MI (load surface for 
cross-section I - I in square centimetres). 
= the distance of centre of gravity S of this surface 
from the cross-section I-—I in centimetres. 


If the form of cross-section I —I is given (see Fig. 7, as 
well as the note subjoined in connection with Fig. 8), it is 


possible to determine the centre of gravity of the cross- | 


section, and its vertical distance ¢ (cm.) from the highest 
point of the cross-section. The moment of inertia of the 
surface of cross-section, related to the horizontal lines 
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passing threugh the centre of gravity = Q cm.*; the 
moment of resistance of the cross-section 
W = Q + ecm? 

From this, then, the greatest bending stress on the cross- 
section turns out approximately to 

ky = Mo + W kilogrammes per square centimetre (2) 

In the manner described above, the stresses for any 
cross-section can be determined. To draw the cross- 
sections themselves, which is requisite in order to find 
out Q, ¢, and W, one has to imagine horizontal slits cut 
through the top (at a disvance of 1 cm. from each other), 
and thus the vertical curves, Figs. 8 to 11, are obtained, 
from which the vertical distance of the points of the fire- 
box top from the vertical line O, required for drawing the 
form of cross-sections, can be taken. 

N.B.—Slight variations in the thicknesses of plates 
and of dimensions of corrugations affect the value of Q 
and W considerably. This must be borne in mind in 
making use of the results. 

The cross-sections are bounded on the one side (see 
Fig. 6) by the beginning of fiange at G M, and on the 
other side by the inside edge of angle on tube-plate. 
They then extend to the right and left equidistant from 
the centre line O F of the corrugation. For the crown- 
plate under examination :— 

Fig. 11 shows the cross-section G H (Fig. 6). 

8 I I (Fig. 6). 
9 I1 II (Fig. 6). 
» 10 III III (Fig. 6). 


For these cross-sections the following values are ob- 
tained :— 


Section. 


” ” ” 


” ” ” 


” ” 


Cub. Cm. 
Q = 570e = 3.26 570 + 3.26 = 175 
- Q=3Me=32 345 + 3. 108 
: O° ae =300e=37 W=300+ 3. 81 
III IIL ... =We=3.7 W = 234+ 3.7 63 
The load surfaces are bounded on the one side by the 





beginning of the flange G M, and on the other side by 
the centre line of the rivet seam H M. Therefore, 


The Load And the Distance 
Surface f in of Centre of 
Cm.?is Gravity / in Cm. 
1695 : 

a 1381.4 12.45 

7 2e... 1135.5 11.3 

III Ill 682.7 88 
Calculating the bending moment according to equation 

1, and the bending stress according to equation 2 for the 

ressure above atmosphere p = 1 atmosphere, the follow- 


For the Section 
ee:.. 
II 


ing values are obtained :— 

Bending Stress for p=1 
Atmosphere in Kilo- 
grammes per Square 

Centimetre. 
11653 + 175 = 66.6 


a Bending Moment. 
GH 0.5x1695 x 13.75=11653 
TI 0.5x1381.4x12.45= 8599 8599 + 108 = 79.6 
ILIL 0.5 1135.5 11.3 6416 6416+ 81 = 79.2 

ITI III 0.5x 682.7x 88 = 3004 3004+ 63 = 47.7 


These values of the bending stress are shown in Fig. 12 as 
vertical ordinates over the corresponding distances of the 
cross-sections on the corrugations O F from O as hori- 


.%. 


0750 
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zontal absciss. It is clearly seen that the stress increases 
first of all towards O, attains its maximum value (this 
works out, according to the dotted line, to 83 kg. persq.cm. 
in round figures) between the cross-sections I I and II II, 
and drops again towards O. The stiffening of the crown 
centre is so great that the heaviest stress is on the outside 
of it beside the corrugations. 

If a bending stress of k, = 1200 kg. per sq. cm. is con- 
sidered permissible, the working pressure for the fire-box 
top examined by me works out at:— 


p = 1200 + 83 = (in round figures) 14.5 atmospheres 
pressure above atmospheric. 


The experiments carried out with the fire-box permit 
one to test the calculation described. 

For the purpose of carrying this out, the permanent 
movements of the points of the fire-box crown along 
the diagonal GH are shown as vertical ordinates to 
the distances of the measurement points as horizontal 
abscisse. With p = 27.5 atmospheres the permanent 
deflections of the crown (t.¢., the distances of the lower 
curve from the straight line a—b) are still very trifling. 
Under p = 30 atmospheres, as well as with p = 32.5 
atmospheres, the Si? deflections (distances of the 
upper curve in Fig. 13 from the straight line c—d, as 
well as of the curve in Fig. 14 from the straight line e—f) 
were considerable. According to this the yield-point 
along the corrugation under consideration would be 

ed between 27.5 and 30 atmospheres pressure above 
atmospheric. The greatest deflection occurred between 
points 11 and 12, Fig. 6. Point 11 is as far removed from 
the crown centre 0 as the cross-section II, IT. 

N.B.—Fig. 14 demonstrates that points which are equi- 
distant from the centre 0—as, for instance, 11 and 40, 
12 and 41, 13 and 42, and so forth—show very different 
deflections. In any case this difference arises ly 
from the fact of the tube-plate being much stronger than 
the plate o ite. The calculation carried out does not 
allow for difference, which doubtless would | 
vanish when the tube-plate has the tube-holes 
The calculation, therefore, is —— in reality for the 
aia portions OG and OF adjoining the weaker 
plate. 
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. | twelve destroyers are to cost 808,000/. ; 





The calculation worked out above shows at @ pressure of 


27.5 atm. a stress of 83 x 27.5 = 2283 kg. per sq. cm. 
30 83 x 30 = 2490 ” 


The assumption that the yield-point of the materia] of 
which the crown consists lies between 2283 kg. and 
2490 kg. per sq. cm. will not be far ont, so that the result 
of the calculation may be taken to be in good accord with 
that of the experiment. 


CALCULATION OF THE COMPARATIVELY FLatT Surraces 
BeTWEEN THE CORRUGATIONS. 

Tf the surfaces EOG and EO H, Fig. 6, are regarded 
as flat parts of the crown, which are supported at the 
corrugations G H and E F, the plate thickness which the 
surfaces must have in order to be able to withstand the 
working pressure can be calculated. 

The equation which comes into consideration is 


s=0.017xdxJ/ p 


(3) 
in which 

$ = the plate thickness in millimetres ; 

d = the diameter of the t circle in milli- 
metres which can be desribed on the flat 
plate going through thesupporting points ; 

p = the working pressure in atmospheres. 


Fug.é. SECTION 1.1 
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If the circles are describad, as shown in Fig. 6, through 
the centre line of the corrugations, and of the rivet seam 
EG or through the beginning of flange EH, their dia- 
meters work out respectively as 
d, = 245 mm., and d, = 235 mm. 

As the plate thickness is 16 mm. in round figures, the 
equation 3 gives for the crown a permissible working 
pressure of 

p = 16? + (245° x 0.0172) = 14.8 atmospheres. 
For the surface E O H the result would have been 
p = 16 + (235% x 0.0172) = 16 atmospheres 
—that is, more. Accordingly, this surface is less stressed, 
and the surface EOG is the criterion for the measure- 
ment of the working pressure, or, in other words, of the 
plate-thickness for the crown. a 

The calculation of the comparatively flat surface E UG 
of the crown leads, therefore, pretty nearly to a working 
pressure identical with that which had previously resul 
as permissible for the whole crown—that is to say, the 


corrugations. 
(Signed) R. BauMAny. 





Furness Rattway.—The Furness Railway have 
recently issued a new series of photo postcards of their 
rolling-stock and Barrow and Fleetwood steamers. The 
series consists of three packets, each containing SIX 
different views, the price of which is 4d. per packet. These 
can be obtained of all station-masters, booking-vffices, and 
bookstalls on the Furness Railway, and at all Mes-rs. 
Thos. Cook and Son’s offices. 


Ture German Navy.—Twelve torpedo-boat destroyers 
to be built for the German Navy are to be officially known 
for the present as the S 13 to 24; they are to be delivered 
before the close of 1913. The hulls and engines of the 
their guns will 
cost a further 94,000/., and their to’ oes, tubes. and 
accessories a further 166,800/., or altogether, 1,065,500". 
This gives an average cost for each vessel of 89,067/. 
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HAS THE TRUE BASIC PRINCIPLE OF 
FLIGHT BEEN DISCOVERED? 


By R. SHARPE. 


Aut who read the technical — regularly must be 
aware of the fact that some students of flight hold that 
the real flying-machine has yet to be produced. In spite 
of all that the aeroplane has done during the past three 
years, we sometimes see it stated in the flight journals 
that we have not yet flown in the true sense of the term. 
The editor of an English aviation paper stated some time 
ago that he was continually answering by post questions 
on the possibility of heavier-than-air machines sustained 
by surfaces other than aeroplanes. That hardy peren- 
nial, the rumour that a helicopter or ornithopter is on 
the verge of completion somewhere, is well known to 
all who follow aviation literature regularly. Within the 
last two years serious attempts have been made to form 
companies to exploit two machines of the active-surface 
type, one being a mammoth helicopter with a new 
form of blade, the other a revolving paddle with valves 
or louvres opening on the up semi-circle and closing on 
the down. 

Glowing prospectuses appeared in several journals. 
The inventor of the aerial paddle intimated that those 
who financed him might hope to reap a rich reward in 
a very short time, whilst the designer of the helicopter 
suggested that to help him was the duty of all who 
had the welfare of their country at heart, the success 
of his invention being of national importance. It was 
true that neither of the machines had left the ground, 
but in the one case experiments based on a model 
of the paddle were said to afford reason to expect 
that the full-sized machine would do all that the 
inventor claimed ; and in the other case confidence was 
inspired by the statement that the inventor had been 
engaged in helicopter research since the early ‘eighties. 
Each inventor was undoubtedly sincere in the belief 
that he could, given financial assistance, produce an 
active-surface machine, though the thrusts per horse- 
power claimed as ible in the case of the helicopter 
were such as to make anyone with a knowledge of aerial- 
screw laws sceptical. A journal which criticised the 
prospectus of the helicopter company intimated that 
although it did not pin its faith in the helicopter, 
it viewed with sympathetic interest all attempts to 
realise it. Nevertheless, a machine supported by 
surfaces other than aeroplanes has yet to appear, 
and the aviation world seems entirely satisfied with 
the present type. 

There are some minds which cannot get free 
from the idea that to be worthy of the name a fiying- 
machine must be sustained by some form of active 
surface. ‘* Motor-kite” is the contemptuous term 
which such minds apply to the aeroplane. It is prob- 
able that should future research and experiment prove 
the impossibility of active-surface flight, and confirm 
the aeroplane as the type for all time, the kind of 
mind referred to will refuse to be convinced, and will 
persist in regarding the aeroplane as an apology for a 
- <n ate a mere stepping-stone to greater 
things. 

Advocates of active-surface flight who have made, 
or are making, a serious attempt to put their ideas 
into practice are indeed rare; and when the practician 
is met, he is more often than not tainted with cranki- 
ness. Those who hold that the true basic principle of 
flight has not yet been discovered are mostly maleate 
inquirers and thinkers who, if asked why they are dis- 
satisfied even now with the aeroplane, give in the 
majority of cases a far from satisfactory answer. Yet 
there are satisfactory reasons for answering in the 
a the question, Is active-surface flight desir- 
able’ 

As far as the writer is aware, nowhere through- 
out the works of the three L’s of flight—Lilienthal, 
Langley, and Lanchester—do we find any statement 
which would indicate that they believed in the possi- 
bility of flight by means of surfaces other than aero- 
Pienee—Letionptens, ornithopters, aerial paddles, &c., 

ing apparently always foreign to their thoughts. 
Wenham was an avowed opponent of all forms of 
active surface flight, and Chanute said nothing which 
would lead us to believe that he had any doubts as to 
the ueroplane being the type for all time. The views 
of the Wright brothers as to the ultimate type are not 
known. Maxim, it is true, does not completely deny 
the possibility of the helicopter and ornithopter—he 
attempted, in fact, to make a helicopter in his early 
days, and a design of his is registered in the Patent 
Ottice—but he by no means regards them as desirable, 
or as superior types to the aeroplane. With Lilienthal, 
Lanvley, Maxim, Ledietien % Jenham, and Chanute, 
the basic principle of flight has arrived once an aero- 
plane rises, carries a man, has more or less qualified or 
relative stability, and can be steered in an average 
current. One great English authority on the aeroplane, 
however—Mr. Horatio Phillips, the inventor of the 
Well-known cross-section, * The Phillips Entry”—by 
no means holds this view. According to him, the con- 
quest of the air is not complete until a machine can be 

uppocted otherwise than by the motion of translation 





of passive surfaces. Simultaneously with aeroplane 
research he has for many years past given much attention 
to the problem of active-surface flight. His reasons for 
believing that the history of the heavier-than-air 
machine will be divided into two epochs—the first, or 
aeroplane, and the final, or active-surface, or direct- 
lift eras—are that no matter to what extent the aero- 
plane may develop, its stability must for ever remain 
relative or qualified, since a 


or landing on rough ground is not to 


sustained by active surfaces flies at all, its stability 
must be unqualified ; there can be no degrees between 


roughest surface is possible with ordinary caution. 

It is curious that in scarcely any work on aero- 
dynamics is the great difference between passive and 
active surfaces dealt with—viz., that with the former 
flight is ible with different degrees of stability, 
while with the latter stability must be all or nothing. 
As stated in an article which appears in the February 
Aero, the writer has witnessed experiments with model 
direct-lift machines which have convinced him of the 
absolute permanence under all atmospheric conditions 
of the coincidence of centre of gravity and centre 
of pressure in any apparatus sustained by active 
surfaces. 

The stability of the aeroplane will, no doubt, con- 
tinue to improve, but it can never even remotely 
approach the absolute—never be such that a pilot will 
only have to attend to his engine and steering during 
the whole duration of a flight through intermittent, 
treacherous gusts. Again, both the initial run on 
the ground before rising, and the run due to momen- 
tum after landing, may, in the future, be reduced 
to a fraction of their present length ; but it needs no 
showing that this will not advance us a single step 
towards the solution of the problem of starting or 
landing on rough ground. So long as the functions 
of the wheels of a machine bear on its flight, starting 
or landing on any but ideally smooth ground will be 
a more or less hazardous feat. If the direct lifter 
ultimately appears, it may, in some cases, be furnished 
with wheels ; but they will be merely for the purpose 
of transport over land, and will be either of the ‘‘ dis- 
appearing ” type, or capable of being locked at start- 
ing, as they will have no connection with flight, the 
machine requiring no initial run, and stopping simul- 
taneously with landing. 

It has been stated that the aviation world seems 
entirely satisfied with the present type. The arrival 
of the direct lifter is not caaetel es imperatively 
necessary, except by a mere handful of inquirers. 
Remembering that to believe in the possibility of flight, 
either by ive or active surfaces, was only yester- 
day regarded as proof of a diseased mind, no one could 
belittle the aeroplane. All who wished to fly in pre- 
Wright days have reason indeed to feel satished. 
But we have not yet crossed the commercial frontier. 
All work which is going on at present is more or less 
of an experimental nature-—work which only the daring 
and adventurous can undertake, as is proved by the 
fact that every aviator is regarded as somewhat of a 
hero. Designers are, it is true, ceaselessly striving to 
make the aeroplane as safe a mode of transit as the 
land vehicle or the steamship, but sooner or later the 
impossibility of knocking down the barriers which will 
for ever prevent the passive-surface machine crossing 
the commercial frontier—viz., qualified or relative 
balance, and inability to rise or land with safety on 
any but perfectly flat ground—will be fully realised. 
The ee of the aeroplane ever being the equal, 
or nearly the equal, of the railroad and ship as a mode 
of conveyance, as a reliable passenger-carrying vehicle 
ruoning to scheduled time under all, or nearly all, 
conditiuns, will be brought home when, as will likely 
happen in the near future, a long series of attempts 
are made by large passenger-carrying machines to ply 
regularly between distant points. ; 

hings may run smoothly at the commencement. The 
first serious accident will produce a bad effect on the 
public mind, but it will pass away. Then will come 
another period of smooth running, with, perhaps, a few 
trivial mishaps. Companies will continue to spring up 
all over the world to exploit the mammoth long-distance 
machine capable of carrying from 50 to 100 passengers. 
The second serious accident will occur, but its effect 
on the public mind will soon pass away, as will that of 
the three or four others which will follow in due course. 
As machines increase in number the periods between 
serious accidents will steadily shorten until they are of 
almost daily occurrence. Gradually the results of the 
treacherous gust or the forced descent on rough ground 
—the long delays occasioned by waiting for favourable 
weather at different stations—will sink into the public 
mind, and faith in the ive-surface machine as a 
passenger-carrying vehicle will die out. The world 
will become convinced that the aeroplane is essentially 
a capricious flyer—good enough, as someone has put it, 
‘*to flirt with,” but nothing more. ‘‘ It goes without 
saying,” said Mr. Phillips some time ago, 
tlying-machines have come to stay, but in a short time 





lute stability with | 
passive surfaces is a physical im py. and starting | 

thought of, 
whilst it follows of necessity that if an apparatus | 


| of the pressnt engine. 





** that | 


all interest in the present type will die out.” The 
ery for the direct-lift or active-surface t is bound 
to become universal sooner or later. Will the cry be 


in vain? Is active-surface flight possible? If so, why 
has it not been accomplished ere now? If not, how 
is it universal throughout the whole aerial life—bird, 
bat, and insect? 

In attempting to answer these questions, we shall 
take for a start the following statement, which 
appeared in a technical journal over a year ago :— 
‘* Although the flying machine is now with us, it might, 
had the internal-combustion engine reached a higher 
stage of development, have arrived in another guise— 


| to wit, the helicopter, a safer and more convenient 
nil and absolute, and starting or landing on the | 
| success, and one only, to make an aerial engine weigh- 


flyer than the aeroplane. . . . There is one avenue to 
ing less than one-tenth per horse-power of the weight 
Possibly internal-combustion 
turbine research will lead to success.” Let us see 
whether or not active-surface flight is merely a ques- 
tion of weight of engine. 

All aerodynamic support is obtained by the reac- 
tion of air discharged from a determined area. The 
thrust of a screw and the lift of an aeroplane are due 
to this reaction. With rate of discharge constant, 
intensity of reaction increases directly with increase 
of area, as does the power which gives rise to the 
discharge. When the rate of flow of the slip stream 
of a screw remains constant with increase of disc 
area, both the power and intensity of reaction, or 
thrust, increase in direct proportion. (It is here 
assumed that the slip stream is uniform all over the 
disc area.) Again, if area remains constant with 
increase of rate of discharge, intensity of reaction, or 
thrust, will increase directly, but the power which 
sets up the discharge will vary as the cube of the rate 
of flow—that is, if the rate of flow is doubled, the 
power is multiplied by 8. The thrust of a screw 
varies directly with the revolutions, but not so the 
power. When extra power is expended in driving 
any apparatus which rebounds by virtue of the dis- 
charge of air behind, the increase of thrust is slight, 
but —— for the extra expenditure is made 
equitable by a simultaneous increase in the rate at 
which work is done. Payment entirely in thrust for 
extra power means 4 proportionately larger disc area — 
that is, a larger diameter—with the same rate of flow 
of slip stream. The screw which gives the greatest 
thrust for a given power has a disc of infinite area, an 
infinitely small pitch, and an infinitely slow rate of 
rotation. The greatest reaction, in short, is obtained 
by the discharge of the greatest mass of air at the 
dawen rate. It is this law, not the question of 
weight of engine, which has prevented the appearance 
of @ full-sized helicopter in any form—screw, revolv- 
ing or oscillating paddle, &c. (All apparatus which 
evolve a tractive effort by throwing a column of air 
behind, whether helically or otherwise, obey the same 
lawe, and may be generalised under the term heli- 
copter. We are apt to think, when we hear of a 
projected direct -lift machine of the paddle-wheel 
type—i.e., one which gains support by planes buffeting 
the air downwards by — normally instead of at 
an angle—-that it may have advantages over the helix. ) 
If thrust is developed at the cost of speed, a diameter 
is rapidly approached which is impracticable. The 
helicopter with a disc area large enough to give a 
thrust per horse-power sufficient to render flight with 
passengers and freight practicable, has a diameter 
which is unmanageable. 

There exists in Dublin at present a helicopter of 
114 ft. diameter and the exceedingly slight pitch of 
1 ft., driven by a model aero-engine of just a horse- 
power, which weighs, complete with fuel for ten 
minutes’ running, nearly 7 1b. The framework which 
contains the engine is hung at the end of an axis, 
whose length is er less than the diameter of the 
screw. Gyration of the framework round the axis is 

revented by a large vertical fin which projects from 
it (the framework) a distance of more than half the 
diameter, the result being that the engine turns the 
screw in preference to the fin, which offers the larger 
resistance, so that ‘the body has no tendency to rotate 
in the opposite direction when the screw is running. 
Propulsion is obtained by the unequal distribution of . 
the load round the axis, with the result that it tilts 
or inclines towards the side on which the weight is 
greatest. With the engine giving full power, the 
utmost weight that can be lifted is 16 lb., and the 
speed develo is slightly less than 18 miles per hour; 
18 lb. pushed forward at the rate of 20 miles per hour 
at the expenditure of | horse-power was taken as the 
work which would render helicopteral flight practic- 
able, and the machine was constructed with the object 
of proving practically what mathematics gave as the 
smallest disc area which would enable an engine of 
just 1 horse-power to do this, assuming perfect effi- 
ciency. Figures gave this disc area as being slightly 
less than 80 sq. ft., which means a screw of a little 
over 10 ft. diameter ; 14 ft. were added to this diameter 
in making the screw, which, when tested, gave an 
efficiency of about 80 per cent.; that is to say, it was 
capable of pushing 16 lb. upwards with the axis 
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vertical, or forward with the axis horizontal. With 
the axis set between the vertical and horizontal—that 
is, tilted for the purpose of propulsion—the rate of 
horizontal travel was only about 14 miles per hour. 
When the axis of a helicopter is out of the vertical, 
the speed ahead increases with the obliquity, but there 
is a limit to forward inclination of the plane of rota- 
tion of a lifting screw. If the axis is inclined more 
than 45 deg. from the vertical, the screw cannot 
combat gravity ; it is simply a propeller. The hori- 
zontal Exente travelled by a screw on an inclined 
axis in a given number of revolutions must always be 
conaidesiiy less than the distance which would be 
travelled in the same number of revolutions either 
upwards with the axis absolutely vertical, or forward 
with the axis absolutely horizontal. The advantage of 
forward inclination of the axis of a helicopter—viz., 
the absence of an independent screw and separate 
machinery for propulsion—is neutralised by this fact. 

The machine referred to was made solely for amuse- 
ment. An ultimate full-sized helicopter was not con- 
templated. A thrust of 16 lb. per horse-power seems 
far from encouraging to believers in the lifting-screw, 
but as it is conceivable that an aerial engine could now 
be made weighing only about2 lb. per horse-power, this 
thrust, poor as it is compared with the lift per unit of 
powerin an aeroplane, would suffice to bring the heli- 
copter within the bounds of possibility. It is the size 
of the disc area-—over 100 sq. ft.—required for such a 
thrust, not its poorness, which leads to the abandonment 
of hope. There is no escape from, nor compromise with, 
the law that the disc area increases directly with the 
thrust if the latter increases directly with the power. 
Say we are satisfied with a lift of 16 lb. per horse-power, 
and require payment for an expenditure of 50 horse- 
power, which payment would amount to 800 lb., the 
screw necessary has a disc area fifty times larger than 
that of the one we have dealt with, whose disc area 
is over 100 sq. ft.—that is, the screw required has a 
dise area of over 5000 sq. ft., or a diameter of over 
80 ft. ; 80 per cent. efficiency and uniformity of slip- 
stream over disc area are assumed. If the blades of 
a screw of such a diameter were made of wood, like 
an ordinary aeroplane propeller, rigid and strong 
enough not to burst under the thrust, their weight 
would be such as to leave very little of a margin of 
lift for engine, fuel, and passengers. If made of 
fabric or skin strained over a framework composed 
of few members, the weight of such a screw would 
not make a very serious inroad on the lift; buta screw 
made of strained fabric is notoriously inefficient, and 
matters would be made worse by the fact that such a 
type would, in order to hold under the thrust, require 
to be braced by numerous wires radiating from the axis. 
By dint of much trial and error, however, it is conceiv- 
able that a screw of over 80 ft. in diameter might ulti- 
mately be made to weigh not more than 100 lb., and 
to give the requisite 80 per cent. efficiency, leaving 
a lift of 7001b. Say the engine weighs, with fuel for 
two hours’ running, only 150 Ib.; this leaves a lift of 
550 lb., from which we will deduct 100 lb. for frame- 
work, axis, and apparatus for tilting the latter and 
preventing gyration of the framework round it, leaving 
a margin of 450 lift, which will enable the machine to 
carry about three passengers. Touching on the question 
of damping out gyration of the body round the axis, it 
is doubtful if the method employed in the 1-horse-power 
helicopter—viz., a rod projecting from the body a 
distance of more than half the diameter, and support- 
ing @ large vertical fin at the end, the engine turning 
the screw in preference to the fin—would prove prac- 
tical in a screw of over 80 ft. spread. The rod would 
require to be at least 45 ft. in length, and the fin of 
great area. The method advocated by most espousers 
of the helicopter for damping out gyration of body is 
to employ two lifting-screws of equal diameters turn- 
ing in opposite directions. The disadvantages of this 
system are that the bearings in which the axes revolve 
are placed at the ends of long outriggere, which project 
from the body of the machine, adding much additional 
weight, causing great head resistance, and involving 
the use of very long chains or shafts in connecting the 
axes with the engine. If, instead of using a single 
screw of 5000 sq. ft. disc area to lift the machine under 
discussion, we employ two screws, each of 2500 sq. ft. 
disc area, or about 56 ft. in diameter, we shall require, 
allowing a clearance of 4 ft. between the screws, two 
outriggers, each 30 ft. long, with the same length of 
chain or shafting for transmission of power. The weight 
of the members required to trace such outriggers— 
intensified as stresses are by leverage when each screw 
is exerting its thrust—needs no comment. 

We will suppose all difficulties are overcome, and 
the 80-ft. helicopter is at last made to leave the 
ground. What is the reward for our efforts? A more 
or less crazy, unwieldy, highly-breakable mass, in 
which the ratio of size to carrying-power is inordinate, 
able, it is true, to ascend without an initial run, but 
en of more than a snail-like rate of speed ahead 
(with the axis inclined the maximum number of 
degrees from the vertical—45—the utmost speed would 
be 14 miles per hour; head resistance would reduce 
this to less than 10 miles per hour—a speed which 





would, of course, be useless for combating average 

winds) ; possessing absolute stability, but subject to 

t sway in the slightest breeze, owing:to the pen- 
ulum action of the load hung at the end of the axis. 

Let us see what advantages the multi-screw heli- 
copter offers. Instead of a single screw of 5000 sq. ft. 
disc area, we will use six screws, the sum of whose 
disc areas is 5000 sq. ft.—that is, each has a disc area 
of 8331 sq. ft., or, roughly, a diameter of 32 ft. If 
placed in a row with a clearance of 2 ft. between them, 
the length of the framework required to support the 
bearings of the six axes as well as the shaft for trans- 
mitting power would be at least 170 ft. Forward in- 
clination of the axes is, of course, out of the question 
with this type, and so an independent plant is necessary 
for propulsion, The absorption of the smallest amount 
of power from the lifting engine in driving a propelling 
screw is not to be thought of. The amount of power 
necessary to propel a framework 170 ft. long, even if 
sheotind, would certainly equal, if it did not exceed, 
that expended on sustentation. If, after the deduction 
of the weight of the framework and propelling plant, 
the machine could lift a single passenger, we should 
consider ourselves lucky indeed. The ease with which 
the framework, if disposed as an aeroplane advancing 
broadside on, could, with the same power, lift a weight 
many times the thrust of the lifting-serews would 
incline us to ask ourselves whether we were not guilty 
of mental immorality in attaining direct lift and abso- 
lute stability at such a cost. Undoubtedly the type 
which uses only two screws, turning in opposite direc- 
tions for sustentation, and a tilt of the axes for pro- 
pulsion, is the best of a bad lot ; and if the helicopter 
ultimately arrives—which the writer is strongly 
inclined to doubt, though absolutely certain of the 
appearance of the active-surface machine in another 
form ; to wit, the ornithopter—it will depend solely 
on two screws for the discharge of all its functions. 

To revert to the statement of a certain writer with 
which this discussion was commenced—viz., that to 
reduce the aerial engine to one-tenth of its present 
weight was the only solution of the direct-lift problem. 
The average weight per unit of the present type is at 
least 5 lb., therefore the ideal helicopter engine would 
weigh but 4 lb. per horse-power. Such a weight per 
unit is, of course, impossible in the present stage of 
development (that it will ever be possible is very 
unlikely); but designers might produce an engine 
weighing 50 per cent. less than the present type. 
Reduction of the present weight of 5 lb. per horse- 
power is not imperatively necessary as regards aero- 
planes ; but the espouser of the helicopter, who has 
his framework and screws ready, but is prevented 
from commencing practical tests for want of the ideal, 
or nearly ideal, engine, may rest assured that the 
designer of the aeroplane engine can, if he thinks he 
will be adequately rewarded, make many more steps 
towards that desideratum known as the horse-power in 
the watch-case. 

Taking 2 lb. per unit as the weight of the 50- 
horse-power engine driving the 80-ft. helicopter, 1 lb. 
of fuel being alk wed for each unit, or a total of 50 lb. 
for two hours’ running (such a small amount of fuel per 
unit for two hours’ running would be, of course, in 
actual practice, absurd), let us see to what extent 
matters would improve with an engine which realised 
the ideal of the writer whom we quoted—that is, one 
which weighed but half a pound per unit. With such 
an engine weighing 100 lb.—the weight of the 2 lb. 
per unit engine—the power would be four times that 
of the latter, or 200 horse-power, but the fuel would 
increase from 50 lb. to 2001b. If payment is desired 
entirely in thrust at the rate of 16 lb. per unit of 
power, the disc area of the 80-ft. screw—5000 sq. ft.— 
must be increased to 20.000 sq. ft.; that is to say, the 
serew which will push 3200 lb. upwards or forwards 
at the rate of 18 miles per hour has a diameter of 
160 ft. Experiment alone could prove whether or not 
such a screw could be made so light as not to make a 
serious inroad on the lift, and at the same time strong 
enough to hold under the thrust. Assuming that the 
weight of engine screw, fuel, and framework amounts 
to not more than 1200 lb., the margin of thrust left 
for mig caida ge ying—2000 lb.—is ample; but the 
machine, though direct-lifting and absolutely stable, 
would be as incapable of crossing the commercial 
frontier as the aeroplane. With the axis at the 
maximum tilt, the utmost speed ahead would be the 
same as that of the 80-ft. helicopter, less than 10 miles 

rhour. It needs no showing that, with its snail- 
ike pace and enormous span, the machine could make 
no headway except in absolutely calm weather, and 
would be as incapable as the dirigible of running to 
schedule time under all, or nearly all, conditions—a 
sine quad non for the passenger-carrying machine. 

If, instead of obtaining payment entirely in thrust 
by increase of disc area, we expend the extra power in 
driving the 80-ft. helicopter at a greater number of 
revolutions per minute, calculations show that the 
thrust per unit attained with the 50-horse-power— 
16 1b.—will drop to less than 6 lb. with the increase 
to 200 horse-power, so that the total lift is less than 
1200 lb,, while the speed ahead with the maximum 





inclination of the axis will scarcely exceed 15 miles 
per hour—a speed as useless for combating average 
winds as the original 10 miles. After allowing for 
weight of engine, fuel, screw, and framework, there is 
a margin of 600 Ib. thrust left for passenger-carrying. 
This margin was, with the 50-horse-power engine, 
450 lb., so that the net gain for the increase to 2(i) 
horse-power is 150 lb. lift, which would not more than 
suffice to carry an extra passenger ; but we are, need- 
less to state, no nearer the commercial machine than 
when using only 50 horse-power. 

We have by no means exhausted all the ways in 
which the surfaces and framework of the helicopter 
may be disposed ; but, calculate and design how we 
may, we cannot eliminate the factors which render the 
advent of a commercial machine supported by the 
rotation of surfaces, and independent of motion of 
translation, improbable—viz., slow speed and an in- 
ordinate ratio of dimensions to lift. It may be 
stated, however, that if a student of flight is merely 
anxious to achieve the distinction of being the first to 
rise into the air by means of surfaces other than aero- 
planes, and has no thoughts of revolutionising the 
science of flight or hastening the crossing of the com- 
mercial frontier, the project is by no means impossible, * 
but he would be ca advised, after deciding on what 
he considers a satisfactory lift per unit of power, to 
ascertain practically the disc area of the screw which 
will enable a single unit to give this lift. With the 
small aero-motors now on the market, the power- 
driven model helicopter is quite feasible. 

(To be continued.) 








Epmonton.—An official announcement has been made 
of the proposed erection at Edmonton of a union station 
by the Grand Trunk Pacific and Edmonton, Dunvegan 
and British Columbia Railway Companies. Provision will 
be made for six sets of double tracks and four passenger 
platforms. The Edmonton, Dunvegan, and British 
Columbia Railway Company will work its own freight 
from its own terminals. 


State Raritways.—The railways of the world at the 
commencement of 1910 compri 638,611 miles of line. 
Of this aggregate, 450,659 miles were private lines, and 
187,952 miles were State lines. These totals were made 
up as follows :— 

Division. 

Europe 

America 

Asia .. 

Africa y 

Australasia es Ps - 1,234 17,995 
Tt will be observed that in the least developed districts— 
Asia. Africa, and Australasia—State lines predominated. 
On the other hand, in countries possessing larger white 
populations and more available accumulated capital, State 
lines are less necessary, and private lines acquire, accord- 
ingly, a more commanding position. As regards European 
railways, Germany, at the commencement of 1910, had 
3364 miles of private lines and 34,548 miles of State lines; 
the Austro-Hungarian Empire, 5512 miles of private lines 
and 21,998 miles of State lines; Great Britain, 25,299 
miles of private lines and no State lines ; France, 25,120 
miles of private lines and 5499 miles of State lines; 
Russia in Europe, 15,316 miles of private lines and 21,611 
miles of State lines ; Italy, 1704 miles of private lines and 
8811 miles of State lines; Spain, 9296 miles of private 
lines and no State lines; and Sweden, 5958 miles of 
private lines and 2711 miles of State lines. In North and 
South America the szale was turned in favour of private 
lines by the fact that at the date of the compilation the 
United States had 240,667 miles of private lines and no 
State lines. Canada had 22,956 miles of private lines and 
1715 miles of State lines ; Mexico, 15,227 miles of private 
lines and no State lines ; Brazil, 7818 miles of private 
lines and 5431 miles of State lines; Chili, 1841 miles of 
private lines and 1678 miles of State lines ; and Argentina, 
15,292 miles of private lines and 2462 miles of State lines. 
As s Asiatic railways, Russia in Asia had 4615 miles 
of private lines and 6167 miles of State lines ; China, 
5409 miles of private lines and no State lines; Japan, 
1548 miles of private lines and 4532 miles of State lines ; 
and British India, 7615 miles of private lines and 24,406 
miles of State lines. The large proportion of African 
State lines is explained by the fact that in the Cape 
Colony, Natal, Central South Africa, and Rhodesia all 
the railways are owned by the local governments. Egypt 
had 880 miles of private lines and 2786 miles of State 
lines ; Algeria and Tunis, 3127 miles of private lines and 
no State lines. In Australiaand New Zealand the various 
Colonial Governments own nearly all the railway network, 
New Zealand having 2711 miles of State lines; Victoria, 
3483 miles ; New South Wales, 3634 miles ; South Australia, 
1907 miles ; Queensland, 3652 miles ; Tasmania, 408 miles ; 
and Western Australia, 2140 miles, 


* Throughout the history of flight there are several 
claims for the distinction of being the first to rise into the 
air by means of active surfaces, but, with the exception 
of the Cornu helicopter, which is stated to have got off 
the ground with a pilot for a few seconds shortly before 
the first flight of one hour’s duration by Wilbur Wright 
at Pau, none is worthy of serious consideration. The 
claim made for this helicopter should be accepted with 
extreme caution. It was of quite manageable dimensions, 
and if the thrust per unit of power claimed was res'' 
attained, the direct-lift machine should have appeare< 


long ago, 


State. 
Miles. 


Private. 
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FOREIGN ENGINEERING PROJECTS. 


We give below particulars concerning several foreign 
engineering projects. Further information concerning 
these ate obtained from the Commercial Intelligence 
Branch, rd of Trade, 73, Basinghall-street, London, 
E.C. 

Argentine Republic: The Boletin Oficial of July 22 

states that a concession has been granted to the Com- 
yania Francesa de Ferrocarriles de la Provincia de Sinta 
Pe for the construction and working of railways(1) from 
Reconquista to the 28th parallel, and (2) from a point on 
the Sabana-Barranqueras line to the banks of the River 
Pilecomayo, opposite Asuncién. A concession has also 
been granted to the Buenos Aires and Pacific Railway 
Company for the construction of a line from Arribejios to 
connect with the Alberdi-Sampacho line, and alsv of a 
branch between Mendoza and General Espejo. 

Brazil: The Diario Official of July 20 publishes decrees 
approving the plans and estimates, about 276,000/., for 
the construction of a section of the Santiago-Sio Borja 


Railway, and the plans and estimate, about 246,000/., for P 


the construction of a portion of the Cedro-Carrancas 
section of the Minas Western Railway—viz., from the 
top of the Serra da Mantiqueira to the right bank of the 
Turvo Pequeno River. 

Mexico: With reference to the award to the Mexican 
Pacific Railway Company of a contract for the construc- 
tion of a railway between Balsas and Zihuatanejo, H.M. 
Legation report the publication of a revised contract 
between the Ministry of Communications and the com- 
pany. The total length of the line to be constructed 1s 
estimated at 781 km. (485 miles), and is to be completed 
within six years. The headquarters of the company are 
to be in Mexico City, All material necessary for the 
construction of the line may be imported duty free for 
five years from January 1, 1910. From the same source 
it is also reported that a contract between the Ministry of 
Communications and Public Works and a British subject, 
for the construction of a railway from Pachuca, in the 
State of Hidalgo, passing through the towns of Actopan, 
Ixmiquilpan, and Zimapan, to Tampico, has been re- 
newed in amended form. The estimated length of the 
line is 383 km. (about 238 miles), of which 50 km. (about 
31 miles) have already been constructed ; 20 km. (about 
12} miles) are to be omens each year on the Pachuca- 
Zimapan section of the line, and thereafter 30 km. (about 
184 miles) per annum on the remaining portion of the 
line to Tampico, the whole of the work to be finished by 
the end of 1920. A period of three years is allowed for 
the free importation of material required in connection 
with the construction of the railway. 

Netherlands: The Nederlandsche Staatscowrant of 
August 10 publishes the following notices of laws autho- 
rising the construction and working of the followin 
railways :—(1) A branch line from Sneek to Bolswa 
for the Nederlandsche Tramweg-Maatschappij; (2) a 
line from Roermond to the Belgian frontier in the direc- 
tion of Kessenich ; (3) a line from Assen to Coevorden, 
via Schoonoord ; (4) a line from Hontenisse to the 
Belgian frontier in the direction of Moerbeke. 

Russia (Finland) : H.M. Consul at Helsingfors reports 
that the Municipal Finance Committee will probably 
shortly consider a project for a tramway between 
Helsingfors, Haga, and Munksniis. 

Spain: The Gaceta de Madrid of August 11 notifies 
that tenders will be opened on September 16 at the 
Direccion General de Obras Publicas, Ministerio de 
Fomento, Madrid, for the construction of the third sec- 
tion of the railway from Ripoll to Puigcerdd, Province of 
Gerona, the upset price being put at 1,055,304 —— 
(about 39,000/.). This call for tenders is reserved for the 
supply of material produced in Spain, but in the event 
of no award being made, a further adjudication will 
take place, at which foreign material will be admitted. 
Even in this event, however, Spanish material will 
enjoy a preferential margin of 10 per cent. over foreign 
material. 

Venezuela: The Gaceta Oficial (Caracas) of July 15 
ie a decree approving a contract entered into 

tween the executive authorities and Frederico Brandt, 
authorising the construction of a railway between Caracas 
and Guatire by way of Guarenas. Work must be com- 
menced within 12 months from the ratification of the con- 
tract and be completed in four years. Exemption from 
customs duty is granted in respect of any material which 
it may be necessary to import for carrying out the work. 





Girt ov A Lance Trcunicat Liprary.—The library of 
the Massachusetts Institute of Technology has for some 
time been regarded as the best in any technical school 
in the United States, containing as it does some 100,000 
volumes, but it has recently received a great increase, 
which will make it one of the largest, if not the largest, 
technical library in the world. The recent addition 
consists largely of books and pamphlets on electrical 
sibjects, and has been presented by Theodore N. Vail, 
President of the American Telegraph and Telephone 
Conipany, and is valued at about 100,000 dols. In addi- 
tion about 10,000 dols. have been given for its mainten- 
ance. The library has been known as the Dering i 
It was collected by Mr. Edward Dering, of Lock- 
leys, Herts, who died on January 5, 1911, at the age of 
eighty. The collecting of the library is said to have 
occupied Mr. Dering more than forty years, and Mr. 
Nutt, of London, had an unlimited order for all books, in 
whatever language, capers to electricity or electrical 
engineering. No real catalogue has been made of this 
library, but a rough count brings the number of books up 
to nearly 9000 bound, and more than 10,000 sewn volumes. 
There are also about 7000 pamphlets in the collection, 
and 40 cases of periodicals, 





CATALOGUES. 


Boiler - Fittings, Valves, Lubricators, &c.—Since the 
publication of their catalogue of boiler fittings, valves. 
lubricators, &c., the prices of copper and tin have risen 
to such an extent that Messrs. Dewrance and Co., of 165, 
Great Dover-street, S.E., have been obliged to increase 
some of the prices quoted therein. They have pene 
issued a revised price-list for use in connection with this 
catalogue. 


Railway-Ticket Printing-Machines.— Messrs. Pratchitt 
Brothers, of Denton Iron Works, Carlisle, have sent us a 
copy of a four-page pamphlet dealing with their machines 
for printing and Ly mage Feng tickets. Two machines 
are illustrated, one for double-side printing, and the other 
for single-side printing. The output of the former 
machine is 10,000 tickets per hour, while that of the 
latter is 14,000 per hour. Prices are stated for these 
machines, and a for ticket-counting and packing 
machines. The firm also makes ticket-cases and dating- 
resses for use in railway booking-offices, and examples of 
these are illustrated. 


Gas Furnaces, c.—A copy of their abridged list of 
gas-fired furnaces and apparatus for metallurgical, 
chemical, and other industrial pur has come to 
hand from Messrs. John Wright and Co. (now John 
Wright and Eagle Range, Limited), of Essex Works, 
Aston, Birmingham. Prices and particulars are given 
of muftie-furnaces, combustion-furnaces, crucible melting- 
furnaces, blow-pipes and accessories for brazing and also 
for jewellers, dentists, and general laboratory work. The 
catalogue also deals with foot-blowers, heating and drying 
stoves, ladle furnaces, tinmen’s stoves, and various types 
of Bunsen burners. 


Petrol and Paraffin Engines.—Messrs. Perkin and Co., 


Limited, of Junction Engine Works, Leeds, have sent | P’ 


us a small catalogue of vertical and horizontal engines to 
run on petrol or paraffinoil The vertical engines are 
made in two types, for high and low speeds respectively, 
the high-speed engines giving from 3 to 17 horse-power, 
and the low-speed engines from 1? to 11 horse-power, 
when petrol is used for fuel; the outputs are, of course, 
somewhat less when running on paraffin. Four-wheeled 
bogies on which the engines can be mounted to render 
them portable are also dealt with. Horizontal engines 
are listed in ten sizes, giving from 5 to 34 horse-power 
with petrol, and from 4 to 30 horse-power with paraffin. 
Small gas and petrol-engines having outputs ranging 
from 4 to 2 horse-power on gas are also listed. The cata- 
logue gives full particulars, including prices, weights, 
and shipping dimensions, of all these engines, and also 
states prices for self-contained pumping sets. 


Iron and Steel Buildings, &c.—Messrs. Frederick 
Braby and Co., Limited, Eclipse Works, Glasgow, have 
issued a little hand-book of information for engineers, 
architects, and others interested in the iron and steel 
building trade. The book gives particulars and illus- 
trations of black and galvanised flat steel sheets, galva- 
nised corrugated rooting sheets, roof-lights, and other 
accessories for the construction of galvanised-iron build- 
ings. Particulars are also given of tanks and cisterns, 
wrought-steel gutters and pipes, steel wheel-barrows, 
complete iron and steel buildings, and other structural 
prone pe steel and gun-metal casements, steel sashes 
and windows, and other work of this class. Mention is 
made of the firm’s zinc and copper roofing and ornamental 
work, and also of the Barffing process for protecting iron 
and steel from corrosion. Several pages of useful data, 
principally for use in copnection with sheet-metal work, 
are also included. 


Grinding and Polishing Supplies.—Messrs. W. J. Davies 
and Sons, Limited, Imperial Emery Works, Weston- 
street, Bermondsey, 8.E., have sent us a copy of their 
latest price-list of emery cloths and papers, glass and 
flint papers and cloths, garnet papers, carbide of silicon 
papers and cloths, grain and powdered emery, and other 
materials for all kinds of grinding and polishing work. 
Prices are also stated for grinding-wheels composed of 
emery, ‘‘ Demonite,” corundum, and carbide of silicon. 
They are listed from the smallest sizes up to 36 in. in 
diameter and 4 in. thick. A few disc and wheel-grinding 
machines are also listed. The firm has given especial 
attention to the manufacture of cloth and ped discs for 
dise-grinding machines, and prices and full particulars of 
these discs are given in the list. They are supplied from 
10 in. to 40 in. in diameter, coated with emery ‘ De- 
monite,” corundum, and carbide of silicon, each in a 
variety of grains. Composite discs, coated with two or 
more different abrasive materials, are alsomade. They 
are said to be considerably more effective than any single 
abrasive for certain classes of work. 


Recording Instruments.—Mr. Herman Bacharach, of 
722, Lewis Block, Pittsburg, Pa., U.S.A., has sent us some 
leaflets illustrating and describing his instruments for 
indicating and recording the pressure, volume, and velo- 
city of air, or other gases, in mines, buildings, boiler- 
flues, ventilation-ducts, &c. The essential parts of these 
instruments comprise a metal cylinder, closed at the top 
and open at the bottom, partially immersed in water con- 
tained in a closed cylindrica] vessel. The inner cylinder 
is free to move in a vertical direction. Two pipes from a 
Pitot tube, Venturi meter, throttling disc, or other 
device are led to the instrument, one being connected to 
the interior of the inner cylinder, and the other to the 
intennor of the outer cylinder. The movements of the 
main cylinder, resulting from the differences of pres- 
sure caused by the flow of air or gas, are communicated 
to a pen in contact with a slowly-revolving drum on 
the top of the instrument, and thus a record of the 
pressure, volume, or velocity of the air is obtained. One 





of the instruments dealt with can be used for recording 
the draught pressure and times of reversal of regenerative 
furnaces. Another leaflet describes a differential draught 
indicator and recorder for use in boiler plants. Many 
other applications for instruments of this class will prob- 
ably occur to engineers. 


Reducing-Valves and Regulators.—A new t of 
reducing-valve for use on large steam mains ey Mi al in 
a pamphlet which has reached us from the Crosby Steam- 

and Valve Company, 147, Queen Victoria-street. 
E.C. The apparatus consists of a balanced valve fitted 
into the steam-pipe, and a separate regulating device 
which controls the position of the valve, and is operated 
on the relay principle. The regulator consists of a ver- 
tical cylinder containing a piston which is connected by 
a chain to the valve. Water, steam, or air 
under pan ape is admitted to either side of the piston by 
a small valve controlled by a horizontal metal diaphragm, 
to the underside of which the low-pressure steam is 
admitted. On the upper side of the diaphragm a weighted 
lever bears, and itis —— this lever that the diaphragm 
is connected to the small valve. It will be coon tes 
should a fall of pressure occur in the low-pressure main, 
the weighted lever will pressdown the diaphragm against 
the reduced steam pressure, at the same time opening the 
small valve of the regulator and thus admitting working 
fluid to the cylinder, the piston of which will move and 
ay the main valve wider. By a well-known arrangement 
the supply of working fluid to the cylinder is cut off 
as soon as the piston has reached the correct position, 
and thus the main valve is opened just sufficiently to 
supply the increased demand for steam. Among the 
advantages claimed for this apparatus it is said to give 
an Seppe eed close regulation, to be very reliable, and 
easily adjustable for different reduced pressures. Another 
point mentioned is that in cases of emergency a reduced 
ressure can be maintained by means of the balanced 
valve, with the automatic regulator out of action. The 
mphlet also deals with the application of these regu- 
tors to the control of flue-dampers, excess-pressure 
regulators, and other apparatus of this class. Particulars 
are also given of fan-engine regulators, and of reducing- 
valves of different types for supplying large volumes of 
steam at low pressures. Prices are stated for all the 
apparatus dealt with. 


Induction Motors.—The ‘‘N.P.M.” self-starting poly- 

hase induction motors are described in a pamphlet we 

ave recently received from the Electric Construction 
Company, Limited, of Wolverhampton. These motors, 
which have ordinary wound rotors, but have no slip-rings, 
can be started against any load by simply closing the 
main switch, the resistance in the rotor circuit bei 
adjusted by an automatic device operated by centrifuga 
force. The arrangement is briefly as follows :—The three 
ends of the rutor windings are each connected to one of 
three disc-shaped resistances mounted on and rotating 
with the rotor shaft. These resistance discs are each 
composed of a flat strip of German silver wound in the 
form of a spiral, with an insulating strip of asbestos paper 
between the turns. The short-circuiting contacts, which 
move over the faces of the resistance discs, are carried by 
three levers, pivoted at a point near the edges of the discs, 
and are connected by a simple mechanism to a weighted 
lever pivoted near the centres of the dises. When 
the motor is at rest the contacts are at the edges of the 
resistance discs, and the whole of the starting resistance 
is then in the rotor circuit. When, however, current is 
switched on and the rotor begins to turn, the weighted 
lever flies outwards against the action of a spring, moving 
the contacts inwards over the faces of the discs, and thus 
cutting out the resistance—until, when the motor is 
running at full ‘speed, the rotor is short-circuited. The 
weighted lever and contact arms are connected by a 
variable ratio gear, designed so that the correct amount 
o} resistance is in circuit at all speeds; the startin 
current is thus kept practically constant from standstill 
to full speed. It will be seen that the arrangement 
automatically protects the motor from heavy currents if 
it should slow down due to overload. The pamphlet 
deals with the various uses to which the motors may be 
applied, and mentions as some of their special appli- 
cations the driving of pumps, air-compressors, and 
capstans. It is also pointed out that the self-starting 
features of these machines render them especially suitable 
for remote control. 





Tuer Directory or ConTRAcTORS AND Pusiic Works 
ANNUAL, 1912. Edited by T. F. G. Coates. Uondon: 
The Contractors’ Chronicle, Limited, 48, Gray’s lur-road, 
W.C. [Price 10s. 6d.]—This useful annual has under- 
gone, in its last edition, two changes which should render 
it more widely used than hitherto. Its contents have 
been considerably increased, and its price has been con- 
siderably reduced. he book is arranged in numerous 
sections, many of which are directories arranged under 
the class of work done by the firms. There are, for 
instance, lists of railway, dock, and harbour contractors, 
dred contractors, water works and road-making firms, 
&c. Other directory sections give complementary infor- 
mation in the shape of names, &c., of —— officials, 
county surveyors, locomotive superintendents, naval 
architects, architects, railway engineers, A new 
section is included this year, for the first time, relating to 
the colonies and foreign countries, giving lists of water- 
works engineers, railway engineers, secretaries and store- 
keepers, and public works engineers. In addition, the 
volume gives lists of la’ ublic and other undertakings 
in hand, iculars of Bills before Parliament, applica- 
tions for Orders to the Board of Trade, and other matters 


of interest to contractors. Forms of agreement also find 
a place in the book, and should prove useful guides in 
these matters. 
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type as used with single-acting engines. The object of the inven- | stricted the charging area or mouth of the crucible. According 


*sENGINEERING” ILLUSTRATED PATENT | tion is to produce a piston which, at its outer end, shall so fit the | to this invention, a crucible is constructed with a pouring aper- 
RECOR 





| cylinder as not to knock therein at the reversal of stroke, and yet | ture (as distinguished from a pouring lip) in combination with a 
D. | such as will not be liable to seize from being too good a fit. | reservoir or lateral protuberance, forming a kind of spout, on 
According to this invention, the piston has one end slit to provide the body of the vessel, whereby, during the pouring operation, a 

yielding portions which prevent noisy working. The piston A | body of metal will be maintained above the pouring aperture, 

is of ordinary construction so far as the inner end thereof, the | completely covering the same, so that not only will the slag be 

rings B, and the gudgeon-pin C are concerned, but between the | prevented from following the metal until the whole of the molten 

points Al, A2 the diameter is larger than between the points A, Al, | metal is poured, and without the use of a partition, but in con- 

while the extreme outer end between the points A®, A3 is reduced | sequence of the steady fall of the surface, the latter can be 

either to the same diameter as that between A, A!, or even toa | entirely covered with a protective coating to prevent contact 

less size. Slits D are formed in the wall of the piston at the | between the atmosphere and the surface of the molten metal. 

enlarged portion extending along the whole length of that por- | Furthermore, the stream of metal can be maintained practically 

tion and dightly beyond at the inner end. Each end of each slit constant in quantity, so that it is not exposed to the action of 

the atmosphere until it has actually left the aperture. a indi- 

| cates the crucible es r, and b the reservoir spout through which 

the molten metal ischarged. In the construction shown, and 
which is especially adapted for use in a tilting-furnace, the pour- 
ing aperture b is formed at the extremity of a tubular extension 


Fig.2. 


SELECTED ABSTRAOTS OF RECENT PUBLISHED SPEOIFI- 
CATIONS UNDER THE AOT OF 1907. 
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illustrated. 
here inventions are ted from abroad, the Names, &c., 
of the Communicators are given in italics. 
Copies of Specifications may be obtained at the Patent Office, Sale 
ranch, 25, —_- Buildings, Chancery-lane, W.C., at 
the uniform " atge of 8d. 
The date of the advertisement of the ‘ance of a Complete 
pany set is, in each case, given after the abstract, unless the 
‘atent has been sealed, when the date of sealing is given. 
ap 8 per mew may, at any time within two months the date of 
the advertisement — t of a Complete Specification, 
give notice at the Patent O, of opposition to the grant of a, 
Patent on any of the grounds mentioned in the Act. 


ELECTRICAL APPARATUS. 


21,687/11. Siemens Brothers o Works, 
don, and H. D. Cook, Elec- | 
trical Distribution Systems. (2 Figs.) October 2, 1911. 
—This invention refers to systems of electrical distribution in 2 
which alternating current is transformed by means of a rotary | = 
converter into direct current, and has for its object to provide an ae A 
arrangement for simultaneously controlling the direct-current 
voltage and the power-factor of the alternating-current aon. 
The invention consists in the use of an auxiliary exciting winding 
or windings on the rotary converter, which is or are placed in 
series with an exciting winding or windings situated on a boost- 
ing generator. The armature of the rotary converter is denoted 
by 1, the rotor of the boosting generator by 2. For the sake of 



























































is terminated by a circular enlargement, which serves both to 
facilitate the operation of slitting with a saw, and to form a suit- 
able termination to the slit, from which cracks are not liable to 
occur. In use, the enlarged portion would not enter the cylinder 
freely, but owing to the presence of the slite this portion can be 
slightly sprung sufficiently to enable the piston to enter the 

inder. The pressure of the sprung — upon the walls of 

e cylinder prevents the outer end of the piston from having 


or reservoir c formed on the wall of the crucible, and of larger 
sectional area than the pouring aperture, so that the heat of the 
metal will be retained to a greater extent than would be the case 
any play therein, so that at each reversal of stroke this end does | if the metal had to flow through a long, small spout or passage. 
not knock from side to side in the cylinder, and thus the noise | The pouring aperture may be round, square, oblong, or of any 
usually arising from such knocking is eliminated. At the same | other desirable shape, and be made during or subsequent to 
time the danger of the piston seizing at this portion is reduced | manufacture and in whatever position required, the size of the 
to a minimum owing to the springy action produced by the slits. | aperture ane suited to the stream of metal or rate of pour 
(Accepted June 26, 1912.) c— a a aay two aa — apertures may be 
prov . In ng the crucible to effect the pour, the surface 
1 /11. Daimler-Motoren-Gesellschaft, of the molten metal is advantageously maintained at some dis- 
Germany. -Combustion Motors. [1 tance above the pouring aperture—say, at or near the point d— 
September 16, 1910.—This invention relates to a new or improved 


so that only metal from below the surface flows through the 
method of utilising surplus or air in that type of internal- uring aperture b, the dross remaining on the surface and not 
combustion motor known as the Diesel motor, and the object of 
the invention is to utilise emery f the air compressed during 
the working of these motors at all speeds, whereas heretofore 
waste or non-utilisation of such air took place at the higher 
According to this invention, the surplus aforesaid is 
utilised for cooling the power-piston. The latter requires the 
greatest cooling at the higher speeds, and it is just at these 
that the surplus air is available for the purpose. a is the 
piston, and b the cylinder of a Diesel motor, while c is the ram or 
lunger, and d the cylinder of the compressor. The ram c has 
and small diameters which work in respective chambers and 
are adapted to compress upon the well-known two-stage principle. 
The pipe g leads from the delivery valve of the low-pressure or 
first-stage compressor, and enters the casing A wherein it is coiled 





Stutt- 
Fig.) 











(21687) 

ollowing the metal. As the gradual fall of the level of the 
molten metal, as the crucible empties, causes no superficial dis- 
turbance, a coating of protective material can be thrown on to 
the surface of the metal and will effectually prevent contact 
between the metal in the crucible and the atmosphere. (Accepted 
June 26, 1912.) 


RAILWAYS AND TRAMWAYS. 


9141/11. J. Stone and Co., Limi Deptford, and 
H. ker, Blackheath. Train-Ligh System. 
(10 Figs.] April 12, 1911.—This invention relates to improve. 
ments in suspension devices for dynamo-electric machines, and 
particularly concerns suspension links of inverted (J shape 


clearness the alternating-current connections are not shown. The 
direct-current mains are indicated - Sand 4. For the se 7 
of exciting the rotary converter a shunt-winding 5 is provided 
in series with which is the regulating resist 6. Bet one 
brush, or brushes of the same polarity, of the rotary converter and 
the main 8 are arranged in series the exciting winding 7 of the 
boosting generator and the auxiliary winding 8, which is arran 

on the poles of the rotary converter. The other brush or bi 

of the converter are connected to the main 4. With the arrange- 
ment of exciting windings as described and per dye yr enpenag 
the power-factor of the alternating current supplied to 

verter may be kept constant or varied as desired as the direct 





current eupplied to the mains is increased. (Accepted July 3, 
1912.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


3700/12. A. G. Haffenden, rth, and 
Kynoch, Limited, rnal-Combus- 
tion Engines. [1 Fig.) February 14, 1912.—This invention 
relates to mechanism for controlling the mixture of gas and air, 
or the gas only, of an internal-combustion engine by means of an 
equilibrium throttle-valve sliding on the spindle of the main inlet 
valve, and arranged concentrically with, but quite independent 
of, it, and comprises the use of an equilibrium valve, as men- 
tioned, in combination with a valve in the -passage, which is 
opened and closed by mechanism attached to the main inlet- 
valve lever, or by an auxiliary cam or other suitable device, the 





- 








employed for suspending dynamo-electric machines from railway 
vehicles. Inasmuch as the pull of the belt comes upon one end 
only of the armature shaft of a dynamo suspended by such a link, 
fhere is a tendency for the axis of the armature shaft to shift out 
to parallelism with the coach axle from which it isdriven. Now, 
according to the present invention, a link comprises two portions 
connected together in such manner as to be adjustable in relation 
to one another, which will enable the parallelism aforesaid to be 
readily regained, the device —. so constructed or arranged 
that the relative position of one link-leg to the other may be 
adjusted by suitable adjusting means, without dismounting the 
dynamo and removing the link as heretofore was usually found 
necessary. In Fig. 1, a is the car-framing, on which are fixed 
brackets b my A supporting the link c which suspends the 
dynamo d. e dynamo pulley e is driven by a belt f from a 


equilibrium valve being raised or lowered by the governor, accord- 


ing to the load on the engine. A is the equilibrium throttle-valve pulley g on a car-axle, and the screw-threaded rod A pivotally 


connected with the link ¢ and adjustable by nuts j in the bracket & 
is employed for adjusting the tension on the belt. A shock- 
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as indicated by s, and then passes to the suction of the high- 
pressure or second-stage compressor from the delivery valve, 
of which a pipe / leads = to the casing h, wherein the | 
ipe J is coiled as ats!. Cold water may be circulated through 
he casing A in order to reduce the temperature of the com. | 
ee oe air. A pipe ¢ leads from the coil s! to jet-pipes or nozzles | 

which are directed to the underside of the piston a. Thus the | 
air which is compressed in excess of the requirements for motive- | 
power purposes at the higher speeds is delivered through the | 
nozzles k into the space beneath the power piston a, and this | 
compressed air, in expanding and passing over the surfaces of the 
piston, piston-rod end, and cylinder, exerts an effective cooling 
action thereon. A valve, which may be governed according to the 
speed of the engine, may be arran; in the pipe i, or separate 
valves may be arranged on each of the nozzles k, in order that 
the amount of air used may be regulated according to require- 
ments. The air delivered to the combustion-chamber may be 














absorbing spring / may be connected between the car-framing 
and the dynamo. The described so far are those 
usually employed for the purpose, and the invention, as stated, 
refers to the link c, one portion of which is adjustable in 
relation to the other, so that when the dynamo spindle loses 
parallelism with the car-axle an adjustment of the link may be 
made which will restore such parallelism. The link is suitably 
ied through a pipe, not shown rn ray ee re made in two portions, each of which comprises ~~ — 
5 carri ’ ’ , , * piece or lateral membe 
sliding on the main inlet-valve spindle B. This valve is placed as | any convenient point in the pipe i. (Accepted June 26, 1912.) —— Pryde 4 ee tok of tckownliony inverted L shape. 
near as ble to the main inlet valve C, so that there is a mini- | achewe. Setee ‘ons of the link are fastened together )) 
mum of space for the accumulation of mixture. The valve Ais! wowING, METALLURGY, & METAL WORKING. | 2 bolt'c extending through bolt-holes formed in luge p mad: 
oy or poares by —a manny | to — ae — A int with the portions of the top cross-piece, the diameters of 
ee SP eee arene ‘ae oT ae ae yi1. The Morgan Crucible Company, Limited, the bolt-holes in one or in both of the lugs being larger than (h< 
cones of the tana taken vias ald of annie saan, Harvey, London. Crucibles. (4 Figs.) Dec- | diameter of the bolt o, or being otherwise formed 80 that. ! 
the wi. 0 G end HH tee pn Marne sgn po ember 15, 1911.—This invention relates to crucibles or pots used | loosening the nut of the bolt o, the parts n and legs m may be 
onan, ¢ and as tale te ondesteetie po tt when the main inlet in conn th the melting, refining, pouring, or casting of , moved htly in relation to one another, in order to obtain = 
y 4 =niet | metals, the invention being especially applicable to crucibles used | desired odjustnant, after which the nut is tightened again, an: 
| in tilting-furnaces, but also applicable to crucibles designed to be | the parts are thereby clamped in the new position. The lower 
removed from the furnace for pouring. Heretofore it has been | ends of the suspension legs m are connected, as usual, to lugs q ©" 
Ses age to construct a crucible or melting-pot with a partition | the dynamo by a pivot-pin r passing through holes in such ens 
which allows the metal to flow from beneath the surface of the | and in the lugs q, and a pin s is passed through the legs ™ — 
latter, so that the slag or dross upon the surface is retained. half-way from the lower ends, and through an eye ¢ on the enc o 
With this class of crucible, however, there is, as in the ordinary the acrew-thi h, in order to provide the pivotal “ , 
crucible, great difficulty in pouring an unbroken stream of metal nection between the rod A and the suspension-link. (Acc¢y 
of constant quantity, and, furthermore, this partition has re. June 19, 1912.) 























valve OC is open, and mixture is bein wn into the cylinder, 
another valve or cock J is placed in gas-passage G, which is 
opened each suction stroke by mechanism, such as the lever K, 
attached to the main inlet-valve lever L, or by an auxiliary cam 
or other suitable device. (Accepted June 26, 1912.) 
6°26/12. W. F. Rainforth and W. and D. Napier 

and Son, Limited, London. Pistons. (2 Figs.) March 19, | 
1912. —This invention relates in particular to pistons of the tru: . 








Sept. 6, 1912.] 
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THE HARDWOOD TIMBERS OF 
NEW SOUTH WALES. 


Lirte by little our knowledge of the resources 
of our vast Australian empire is being extended, 
and matters that bave for a long time been more 
or less vague rumours are coming under the influ- 
ence of scientific research. In many directions 
this applies. The mineral and agricultural resources 
of the country are now much better known than 
they were even & decade ago, while the study 
of the underground water supplies of the country 
has of late years enabled wide areas, at one time 
liable to devastating droughts, to be irrigated 
and compelled to yield a wealth of produce un- 
known before. Attention has also been turned to the 
forest areas, which, in many parts, are very exten- 
sive, and these investigations have shown that there 
are large tracts of valuable hardwood timbers, 
the properties of which promise great usefulness. 
Karly in the year 1907 we published an article 
devoted to this subject, and therein described a 
number of elaborate tests that had been carried 
out by the Government on the hardwood timbers of 





Western Australia, the actual tests being under- 































shearing strength of timber; (5) the tensile 
strength of timber ; (6) the holding power of nails 
and spikes ; (7) the compressive strength across the 
fibre ; (8) hardness tests ; (9) torsion tests ; (10) resist- 
ance to wear in floors and street pavements ; (11) 
impact tests of beams. The trees were selected for 
testing by the experts in the State Forestry Depart- 
ment, and were average specimens of normal growth 
in the localities from which they were taken. 
Although New South Wales produces man 

very valuable trees, the timber of which is bot 
durable and strong, there is none that quite 
approaches the best of the Western Australian 
timbers in these characteristics. Our comparison 
is made with yate, a tree of extraordinary charac- 
teristics, which has a tensile strength in some 
cases much over 24,000 Ib. per sq. in., in one case 
reaching more than 35,000 lb. per sq. in. It is so 
exceptional, indeed, that it is perhaps hardly fair 
to compare any ordinary timber with it. Some of 


the New South Wales timbers are, however, not 
so very far behind it in good qualities, the ultimate 
tensile strengths of woolly butt and tallow wood 
being 23,310 lb. and 21,400 lb. per sq. in. respec- 
tively, the former having a modulus of elasticity 





of beams were selected from the portions of the 
trunk marked F in Fig. 1, between the levels 16 ft. 
and 29 ft., measured from the base, and these were 
cut and prepared as far as possible with the two faces 
tangential to the annual rings in half the number 
of the specimens, as shown in Fig. 4. These beams 
were 12 ft. long, 10in. by 10 in. in cross-section, and 
they were tested on spans of 10-ft. centres and loaded 
at two points dividing the length of the beam into 
three parts. The stren and stiffness of long 
columns when subjec to compressive stress, 
applied along the axis of the column, was determined 
from samples selected from the portions denoted by 
D and H, in Fig. 1, situated above and below the 
portion F. These were pre as follows :—The 
ends in contact with the compression plates of the 
testing-machine were accurately prepared in parallel 
cere at right angles to the axis of the column; one- 

alf of the specimens were cut having a square 
cross-section, and the other half were prepared in 
a lathe to a circular cross-section (see Fig. 3). Ap- 
proximately the sizes were 8 ft. long by 4 in. side, 
or diameter, and after every test sections were cut 
as near as possible to the most strained portions, to 
ascertain the percentage of moisture contained in 
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taken by Mr. G. A. Julius, under Mr. E. S. Hume, 
chief mechanical engineer of the Western Australian 
Railways. Since then the Government of New 
South Wales has also moved in this matter, and 
has had very elaborate tests made on the hardwoods 
of that State, the results being published in the 
form of a Blue-Book by the Department of Forestry. 
The work has been carried out by Mr. W. H. 
Warren, Wh.Sc., M. Inst. C.E., M. Am. Soc. C.E., 
Challis Professor of Engineering and of the Faculty 
of Science, University of Sydney, and Member of 
the Council of the International Society for Test- 
ing Materials. The last publication by Professor 
Warren on this subject was a report of some inves- 
tigations on the strength. elasticity, and other pro- 
perties of Australian timbers in the year 1892. The 
tests with which we are about to deal commenced in 
the year 1907, and continued till December, 1910. 
They were very exhaustive, and cannot but prove 
of great value to the engineers of the Common- 
wealth and to others who use the timbers of New 
South Wales. Eleven different kinds of tests were 
carried out, some of which were unusual in con- 
nection with such investigations. These eleven 
were:—(1) Tests of cubes in compression, the 
specimens being cut from sections in the tree at 
various heights above the ground, in order to 
determine any variation in strength depending on 
the height above the ground; (2) the strength 
and elasticity of large and small timber beams ; 
(3) the strength and elasticity of long and short 





columns of timber subjected to compression ; (4) the 


of 3,832,000, and the latter a modulus of elasticity 
of 5,600,000. The experiments were carried out 
on eleven different kinds of timber from the North 
Coast—namely : Black butt, tallow wood, grey gum, 
grey ironbark, red ironbark, blue gum, brush-box, 
turpentine, red mahogany, white mahogany, colonial 
teak ; and seven from the South Coast—namely : 
grey-box, woolly butt, spotted gum, turpentine, 
black butt, mountain ash, and white stringy bark. 
The parts of the trunk from which specimens 
were cut may be seen on reference to Fig. 1, 
above, the part denoted by the letter A being the 
highest level at which it was considered that 
useful timber could be taken. These pieces A were 
cut 12in. thick, and cubes of 4 in. side, alsu square 
prisms 4 in. side and 8 in. long were cut from 
this section and prepared for testing in compression. 
Similar pieces were cut from the sections marked 
C, E, and G at heights from the base of the trunk of 
39 ft., 29 ft., 15 ft., and 5 ft. respectively, these 
sections being of the same thickness as section A. 
In order to secure uniformity in the conditions of 
the tests in each section, one-half the number of 
specimens were prepared with faces as nearly as 
possible tangential to the annular rings, as shown 
at ain Fig. 2. The remaining half were prepared 
with the diagonal of the square pressure surface 
radial to the trunk section, as shown at b, Fig. 2, 
The results from specimens a show the influence 
of the age of the timber on the strength, while 
those from b represent the average strength of the 
timber. The samples for ascertaining the strength 





the timber at the time of testing, in order to deter- 
mine the effect of moisture on the strength and 
elasticity. After the tests, if any sound timber 
remained it was used for other tests, and the large 
beams were cut up into smaller beams of similar 
geometrical form, and tested at intervals in order to 
determine the effect of seasoning on moisture, and 
the effect of the latter on the strength. Sound 
timber for preparing tension, torsion, and shearing 
test-pieces was procured from the columns after 
testing. A feature of the experiments that adds 
additional interest to them, because it is one that is 
not generally associated with tests of timber, is that 
torsion tests and wearing tests were carried out; the 
latter by means of a kind of sand-blast apparatus, 
which removed a certain amountof material ina given 
time. Wearing tests, of course, give results that 
may be used as a guide to the selection of timber to 
be employed for such pur as floor-boards, &c. 
It will, of course, be quite impossible in the space 
we are able to give to the subject, interesting though 
it is, to refer more than very briefly to a few figures 
relating to the results obtained. Anyone wishing 
to obtain further information must go to the foun- 
tain head and obtain the blue-book itself.* The 
* “The Strength, Elasticity, and other Properties of 
New South Wales Hardwood Timbers.” by W. Wesson, 
Wh.Sc., M. Inst. C.E., M. Am. Soc. C.E., Challis Professor 
of Engineering and Dean of the Faoulty of Science, Uni- 
versity of Sydney, Member of the Council of the Interna- 
tional Society for Testing Materials. Sydne ilti 








Applegate Gullick, Government Printer. 1911. (10s. 6d. ] 
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Blackbutt, N.C. .. 
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Tallow-wood, N.C. 
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Grey gum, N.C. .. 
Grey ironbark, N.C. 
Blue gum, N.C. .. 
Brush-box, N.C. .. 
Turpentine, N.C. 
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Red mahogany, N.9. 
N.C. 
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White mahogany, 


Colonial teak, N.C. 
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Stringy-bark, 8.C. 


* In this table the columns marked ‘‘ Number ” simp 
timber, 1 and 2 being for direction of blast C ; 3 and 


4 being 


results of compression tests on 4-in. cubes showed 
& great variation according to the amount of mois- 
ture contained. One timber may be stronger at a 
small percentage of moisture than another, but 
weaker at a higher percentage. In the case of 
brush-box, turpentine, and woollybutt the strength 
curves fall very sharply as compared with those of 
grey gum, iron-bark, and tallow wood, which 
timbers diminish much less in strength with an 
increase in the percentage of moisture. The 
weakening effect of moisture is, however, a very 
noticeable feature in all the tests. The tests 
showed that, having regard to the percentage 
ot moisture present in each case, the timber cut 
from the highest section of the tree (A, Fig, 1) was 
slightly stronger than that cut from the other sec- 
tions, but the difference was so slight that the 
timber may be considered to have been equally 
strong from all the sections. The curves seem to 
show that there is a point in each curve indicating 
that after a certain percentage of moisture is 
reached the strength is not materially reduced by 
additional moisture. On the other hand, however, 
a diminution of moisture produces an important 
increase in the strength. The great importance of 
careful seasoning is therefore manifest. All these 
tests on cube specimens showed that failure always 
occurred by shearing along planes parallel to the 
annual rings. The compressive tests of short, 
medium, and long columns were made on specimens 
12 in. long in the case of short columns, and 8 ft. 
long in the case of long columns, these being of 
circular and square cross-section, while the medium 
columns were 3ft long, of square cross-section 
only. In all cases the cross-sections were approxi- 
mately 4 in. in diameter or 4 in. square. The 
tests on the short specimens showed that the 
breaking stress per square inch did not differ 
greatly from that of the cube specimens, nor was 
the strength apparently much affected in the 3-ft. 
medium specimens. The long columns, of course, 
failed by flexure. 

The transverse tests were carried out on beams 
10 in. by 10 in. in section, ind 10 ft. span between 
the supports, as well as on smaller specimens, the 
heavier tests being made on a 100-ton testing 
machine. In all the tests of the large beams the 
load was applied at two points equidistant from 
the centre of the length of the beam, in preference 
to the usual method of applying the load at the 
centre. This was done because it was thought to 
have the advantage that a constant bending moment 
and extreme bending stress was produced between 
the points of application of the load over the central 
portion of the beam. It was also thought that the 
method approaches more nearly to the conditions 
existing in the practical use of timber, The smaller 
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beams were cut from sound portions of the larger 
beams after testing, and were each 2 in. by 2 in. 
in cross-sction, the span being 24 in. All the 
timber used had been seasoned for a considerable 
time, but the moisture present was much in excess 
of 15 per cent. 

A great number of tensile tests were made, for 
although direct tension does not often come upon 
timber inactual practice, it is of scientific importance. 
Accurate tension tests require great care, because, as 
timber is much stronger in tension than in shear, 
the shoulders of the test-piece must be stronger 
than the portion subjected to pure tension. 
The dimensions of the test-pieces are given in 
Fig. 5, the area of the central parallel portion 
being 1.23 sq. in. The highest recorded tensile 
strength was in the case of blue gum, which broke 
at 24,130 lb. per sq. in., and the lowest white 
mahogany, where the strength was 8740 lb. per 

-in. In connection with timber the difticulty 
of making accurate shearing tests has always been 
felt, and itis generally considered that testing in 
‘* single” shear is better than testing in ‘‘ double ” 
shear. The jaws used in testing these shear 
specimen are shown in Figs. 6 and 7. 

A number of sand-blast tests were carried out in 
order to ascertain the relative values of timbers 
for wood-blocking, for street-paving, floors, &c. 
In the apparatus used, sand was propelled at a 
high velocity against the wood by means of a jet 
of steam. As no doubt some of these New South 
Wales timbers will be largely used in Australia for 
street-paving, and probably in other countries as 
well, we give above an interesting table showing 
the results of these tests on specimens of all these 
timbers. 

These tests were made with the sand blast applied 
in different directions on the surface of the specimen. 
These directions may be distinguished by the letters 
A, B, and OC, as shown in Figs. 8, 9, and 10 respec- 
tively. The third, eighth, and twelfth columns give 
the weights abraded in the three directions. The 
fourth column is the weight of the timber per cubic 
foot, and the fifth column gives the volume abraded, 


Weight abraded ca 10° : 
Weight per cubic inch Soren WF OF ty Sane 
the number a convenient size. In testing the 
standard we get 118 under the fifth column, so 
all results must be multiplied by +92 to reduce 
them to a common basis, so that they can be com- 
pared with any other series of tests. With regard 
to the rest of the table, there is nothing special. 
In the last column the relative ratios of hardness 
are given. 

Some of these timbers are very hard in the direc- 
tion of the grain. A test was made on well-seasoned 








New South Wales hardwood timbers, comparing 
them with Western Australia jarrah. The speci. 
mens were obtained from samples kept in the 
Macleay Museum, cut from pieces which were tested 
in 1889, and were therefore very dry. The New 
South Wales timbers tested were spotted gum, 
blackbutt, tallow-wood, against Western Australia 
jarrah, and it was found that the first of these is 
the hardest of all, with blackbutt, tallow-wood, 
and jarrah following very closely and in the order 
named. It would therefore appear that spotted 
gum is well suited to street-paving, and should 
find a ready sale if plentiful and of reasonable 
price. Impact tests were also made, but we need 
not give the results here. 








THE IMPERIAL COLLEGE OF SCIENCE 
AND TECHNOLOGY.—No. V.* 
THe Roya CoLLtecte or SCIENCE. 
Tue DePaRTMENT OF Puysics. 


THE laboratory accommodation of this depart- 
ment, as is the case of the Chemistry Section, is 
planned with full regard to the necessity of giving 
ample opportunity for practical work to the 
students. As already pointed out, this depart- 
ment occupies the western portion of the buildings 
in Imperial Institute-road, of which we published a 
series of drawings in Figs. 27 to 30 in our issue of 
August 23 (Plates XX XIX. and XL.). 

In addition to the laboratories, the Physics 
Department has fully-equipped workshops, which, 
as will be seen from Fig. 27, are situated in the 
basement at the western end of the building. They 
are fitted up with wood-working machines and light 
machine-tools driven by electric motors, and, in 
addition to the construction of a large amount of 
the experimental —— used in the depart- 
ment, practically all repairs to instruments are 
carried out in these shops. A general idea of the 
equipment will be gathered from the view given in 
Fig. 34, page 324, whilst from the plan it will be 
seen that an inclined roadway gives direct access 
from the street for the delivery of materials. It is 
of interest to note that students are given practical 
instruction in the construction of instruments, for 
the making of which the necessary materials are 
provided free ; after calibration, the instruments 
become the property of the students, and are taken 
into account in making the sessions award. 

For the supply of electric current for experi- 
mental purposes a special service is taken from the 
street mains, independent of the lighting circuit. 
This supply is dealt with by motor-generators, 
which are constructed to give large ranges of 
voltages, both of continuous and alternating 
currents. Adjacent to the dynamo-room, which 
is situated in the basement, but on the opposite 
side of the area, is a storage battery, and both the 
machines and battery are connected to a switch- 
board in the dynamo-room, from which circuits 
are run to the various laboratories and lecture- 
theatres. The range of pressures available is from 
2 up to 240 volts, whilst currents up to 4000 
amperes can be supplied. 

he main laboratory is situated on the first floor 
(Fig. 29), and has accommodation for about a 
hundred students. A view in this room, which is 
chiefly used by the elementary students, is given 
in Fig. 35, page 324. In order to minimise as far 
as possible the troubles due to vibration, the floor 
of this room is carried on masonry vaulting, sup- 
ported by brick piers built on the concrete founda- 
tions. The senior laboratory, which is immediately 
below the one just mentioned, is shown in Fig. 36, 
page 312, and in this illustration the method of 
supporting the upper floor is clearly shown. 
Adjoining this laboratory are several small rooms 
devoted to various research work. 

On the first floor, and near the main laboratory, 
is a further room, chiefly used by second-year 
students ; whilst on the second floor is a large room, 
of which a view is given in Fig. 37, page 312, ulti 
mately to be used for advanced analytical work. 

As in the case of the chemistry department, 4 
special library is provided for the physics students, 
whilst in addition to the main laboratories there 
are a number of smaller rooms specially equipped 
for the more detailed study of the various branches 
of physics. One of these, devoted to spectroscop': 
work, is shown in Fig. 38, page 313, whilst in 


. Article No. I. appeared on May 24, No. II. on 
June 7, No. ITI. on June 28, and No. IV. on August ~v. 
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Fig. 39 is given a view in the heat research labora- 
tory, where many of the interesting investigations 
on the heat emanations from radioactive materials 
have been carried out by Professor Strutt. 

In connection with the study of astrophysics, for 
which there is a separate laboratory, a small obser- 
vatory has been provided. This is placed on a 
tower some 80 ft. high, at the eastern end of the 
physics laboratory, and is in process of equipment 
with a complete equipment of instruments for the 
fundamental measurement of time and positions. 

In our previous article (page 253 ante) we gave in 
tabular form the general scheme of the ordinary 
course of instruction. From this schedule it will 
be seen that the earlier portion of the course is 
chiefly devoted to mathematical subjects, and that 
it is not until the latter half that students enter 
the Physics Department, when practically the whole 
time is given to this work. 

During the earlier stages of the laboratory work 
the students work in small groups under the direct 
supervision of a demonstrator, and follow a course 
of practical experiments, in accordance with a 
detailed programme, of whieh each student receives 
a copy. In the third-year course the work is 
naturally of a more advanced character, and so far 
as possible students are encouraged to undertake 
original work. The control of the department is 
in the hands of Professor H. L. Callendar, F.R.S., 
who supervises the whole of the experimental work, 
and lectures on thermometry and thermodynamics. 
Lectures in other branches are given by Professor 
R. J. Strutt and several assistant professors. 
As in other departments of the Imperial College, 
advanced work forms an important portion of the 
course, and series of specialised lectures are given 
based upon the more recent progress in physical 
science, in connection with which special courses of 
laboratory work are also held. 


PuystcaL RESEARCH. 


It is impossible to draw the line between engi- 
neering research and that which is in the domain 
of physics, for the applied science of to-day is 
founded upon the theories and experiments of the 
physicists of yesterday. In connection with heat- 
engines there are many investigations which require 
the co-operation of the engineer and physicist, and 
consequently much of that work is being carried 
out in conjunction with Professor Dalby and 
the Engineering Department of the College. Ex- 
periments are now in progress, and have been 
partly published, on improvements in optical indi- 
cators for gas-engines, whilst others are being made 
onthe measurement of temperatures in the cylinder 
under different conditions of running. 

From the fundamental principles of thermo- 
dynamics Professor Callendar has deduced a charac- 
teristic equation for steam, by means of which it 
is possible, from a few fundamental experiments 
which can be carried out with great accuracy, to 
calculate all the properties of steam.* 

In this country Sir Alfred Ewing, the Director of 
Naval Education, has abandoned Regnault’s results, 
whilst at the Imperial College, the University of 
Cambridge, and other colleges, the results of Pro- 
fessor Callendar’s work have been adopted. 

Another direction in which the work of Professor 
Callendar has been of great service to engineers is 
in the development of temperature measurement 
by means of the platinum thermometer, a field of 
work which he has made peculiarly his own. In 
addition, he has devised an automatic temperature | 
recorder, by the aid of which instrument engineers 
and metallurgists are enabled to obtain facts, 
instead of relying upon suppositions. In the latest 
researches on gas-engines these thermometers have 
been successfully used, whilst for measuring and 


Professor Callendar has also continued his re- 
searches on solar radiation, and has devised several 
new forms of instruments for the absolute measure 
ment of radiation. He has also tested and com- 
pared a number of practical recording instruments 
of different types. This work is of very great 
meteorological importance, and will be carried on 
in conjunction with the Director of the Metevro- 
logical Office. 

In the subjects of thermometry and expansion 
Professor Callendar has continued his work, which 
has a definite bearing on the platinum scale of 
temperature. With the assistance of Mr. H. Moss 
he has recently completed a most laborious investi- 
gation of the absolute expansion of mercury. This 
is a confirmation of Professor Callendar’s early 
theories, for in the year 1887 he suggested the use 
of the platinum scale of temperature as the prac- 
tical standard. That suggestion has now n 
— by the leading physical laboratories of the 
world. 

As bearing upon this question of thermometers it 
should be mentioned that experiments on the ex- 
pansion of quartz glass are now in progress. It is 
desired to test the suitability of this material for the 
construction of standard thermometers. 

Assistant-Professor Smith has also devised a new 
and powerful method of thermo-magnetic analysis 
(published in the Phil. Trans., 1909) which he has 
applied to the investigation of the structure and 
composition of the nickel.steels, which are at the 
present time of so much industrial importance. 

Mr. Eagle, who is one of the junior assistants, 
has designed and constructed a resonance trans- 
former for the study and production of powerful 
electric discharges, such as are required for wireless 
telegraphy and spectroscopic work. Dr. Watson 
has designed and constructed a series of recording 
magnetometers which are in use in various obser- 
vatories. 

In electro-chemistry, Professor Smith and Mr. H. 
Moss have investigated the surface effects between 
mercury and certain solutions. Experiments are 
also in progress for the verification of the theory 
of vapour pressure and osmotic pressure, published 
in 1908 by Professor Callendar in the Proceedings 
of the Royal Society, these experiments, and the 
theory enunciated, having an important bearing on 
chemistry and on physiology. 

Professor R, J. Strutt is known as a prominent 
worker in radioactive research, and he is at present 
engaged upon some important experiments of a 
very extensive nature, in connection with the 
estimation of the age of minerals by radioactive 
methods. There are many other researches in 
progress in connection with the comparatively new 
science of radioactivity, including the measure- 
ment of heat evolution from radium and its 
products. 

In the Optical Section attention has been chiefly 
devoted to researches in colour vision and spectro- 
scopy. Sir William Abney’s laboratory is con- 
sidered to be absolutely unique in the methods for 
the scientific measurement of colour sensation 
which he has originated. The practical importance 
of this subject has been for a long time fully recog- 
nised, and is at the present time under the con- 
sideration of a committee of the Board of Trade, to 
which Dr. Watson will act as scientific secretary. 

The Astrophysics Section, under the direction of 
Assistant-Professor Fowler, has already done most 
useful service in relation to practical astronomy 
in training observers who found it impossible to 
obtain the requisite facilities elsewhere ; but the 
equipment has been chiefly used as an aid to physical 
research. 

Professor Fowler has acted as one of the secre- 
taries of the International Union for Solar Research, 





recorling temperatures these instruments are 
employed by many of the steel and non-ferrous | 
metal works of this country. It would be practi- | 
cally impossible to carry out on a works’ scale such | 
4 delicate operation as the oil-hardening of a large | 
naval gun were it not for the delicate instruments | 
which the work of the physicist has placed at the | 
disposal of the manufacturer. 
_ Amatter of great importance atthe present time | 
is the theory of the variation in the specific heats of 
gases. There is now under construction in the 
workshop of the physical laboratory apparatus of 
the m: st refined character, which has been specially 
designed for a spectroscopic investigation of radia- 
tion from flames and heated gases. 








* See ENGINEERING, vol. xcii., pages 759 and 798. 


and has therefore been able to co ordinate the 
work of his department with that in progress at 
other institutions. 

The examples given above are quoted as repre- 
sentative of the lines upon which researches have 
been prosecuted in this department, and in record- 
ing them full credit must be given to Professor 
Callendar for the institution of the investigations, 
and to the efficient staff which he has gathered 
around him, for the skill and energy with which 
they have been carried out. 


Tue DerarRTMENT OF MFCHANTCS AND 
MaTHEMATICS. 


This department, as we have already mentioned, 
is housed in the old buildings of the Royal College 


known, is under the able direction of Dr. John 
Perry, F.R.S. His common-sense and practical 
methods of instruction are matters of common 
knowledge, and a feature of the course in this 
department is the comparatively large amount of 
time given to experimental work in the mechanics 
laboratory, which is fully equipped with apparatus 
for demonstrating various principles. 

In addition to the armel mathematical subjects, 
the instruction in this department includes applied 
mechanics and mechanical engineering, under which 
latter heading the general principles of the design 
of machinery and heat-engines, &c., are dealt 
with. In dealing with the physical properties of 
materials the importance of practical knowledge is 
insisted upon, and for those students who she 
not previously had workshop experience special 
opportunities are given for handling various metals 
and timbers in the engineering workshops of the 
Imperial College. 

In connection with the ordinary courses of this 
department special series of lectures are given in 
the electrical engineering and geology sections, 
adapted to the requirements of the mathematical 
students. 

It is not possible to deal more fully with the 
details of the course, but possibly the opinion 
expressed by Dr. Perry in his report to the Royal 
Commission on University Education, when he 
stated that ‘‘I do not think that there is a finer 
course of advanced mathematical study for students 
of natural science than we have at this college,” 
sums up the general impression in a characteristic- 
ally definite manner. 


« 


Tue BroroaicaL Scrences, 


Although Natural History was inc!uded in the 
teaching of the original school, it was not until the 
removal to South Kensington in 1872 that any 
laboratories were available for the practical teaching 
of botany and zoology, which subjects now consti- 
tute two separate departments. In that year the 
Zoological Laboratory was founded by Professor 
Huxley, who occupied the chair of Natural History 
from 1854 until 1885, and this was the first attempt 
at practical instruction in the science. 

At the present time a new building is in course 
of construction for the accommodation of the 
botany section, which, until its completion, occu- 
pies a portion of the old buildings of the Royal 
Collegs of Science, and to a certain extent shares 
the laboratories of the Zoological Dapartment, which 
is also housed in the same building. In each depart- 
ment separate research-rooms are provided, and the 
museum of specimens instituted by Huxley, and 
also his library of scientific works, which he pre- 
sented to the College on his retirement in 1885, are 
available for the use of students. 

The general scheme of the associateship courses 
in these departments has already been given (page 
253 ante), but it is possible that the work will be 
considerably modified with the object of dealing 
with the more advanced aspects of the sciences, 
and particularly with those matters of general 
industrial and technical importance. 


THe DEPARTMENT OF ZOOLOGY. 

In this department Professor Adam Sedgwick, 
F.RS., is assisted by Professor EK. W. MacBride, 
F.R.S., and Professor H. Maxwell Lefroy, Entomo- 
logist to the Government of India, and in addition 
to the associateship course, lectures and practical 
instruction in advanced subjects are given. Among 
the subjects of economic interest, which are specially 
taken, mention may be made of Parasitology, which 
is dealt with particularly in regard to its bearing on 
agriculture ; and the Biology of the Ocean, which is 
considered in reference to the question of fisheries. 
In the subject of Entomology special lectures have 
recently been given by Professor Lefroy, which 
dealt particularly with the subject of insect pests, 
both of crops and animals, and the various methods 
for their prevention or repression. 

In view of the intention of the authorities to con- 
siderably widen the scope of this department, it will 
eventually be necessary for more accommodation 
and equipment to be provided, and it is possible 
that, with the removal of the Botany Section to the 
new buildings already referred to, the additional 
space required will be available in the old buildings. 


THe Department or Botany. 


In this department, which is directed by Pro- 
fessor J. B. Farmer, F.R.S., special attention is 
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botany. Recently two subdivisions have been 
created, for each of which an assistant professor has 
been appointed, and eventually it is suggested that 
further subdivisions will be carried out, to which 
reference is made later. Of the branches already 
founded, however, one, under the charge of Professor 
P. Groom, deals with the technology of timbers 
and fibres, subjects which have hitherto been some- 
what neglected in this country, although of con- 
siderable importance to engineers and industrial 
concerns. The special lectures and demonstrations 
deal with the physical properties of different 
timbers and their suitability for various purposes ; 
also with the defects and diseases of timber and 
living trees, and their prevention and cure. Other 
lectures in this section deal with the study of 
vegetable fibres and fibre-producing plants. 

The second subdivision, in which the lectures 
are given by Professor V. H. Blackman, is devoted 
to the study of Plant Physiology and Pathology, 
subjects which are of special importance in connec- 
tion with the development of agriculture, both in 
this country and in the Colonies, and more parti- 
cularly in tropical countries. 

In connection with the work of the Botany 
Department the adjacent Natural History Museum 
forms a valuable asset, whilst special arrangements 
have been made whereby the Chelsea Physics 
Garden is available for the use of students. 


BroLogicaL ReskaRcH. 


In spite of the fact that the funds placed at the 
disposal of the governing body have been largely 
provided from sources chiefly interested in engineer- 
ing, mining, and metallurgy, it has been considered 
that biological research is of so great an importance 
to many industries that the provision of adequate 
facilities for this work at the Imperial College was 
fully justified. The various agricultural training 
colleges and similar institutions at present existing 
in this country, although doing good work, are not 
sufficient to cope with the advanced scientific work 
that requires to be done, nor does there appear to 
be any co-ordination in the researches carried out. 

As in other branches of science, the development 
of advanced biology at the Imperial College will be 
carried out as far as possible without in any way 
overlapping as regards work carried out at other 
institutions, and it is hoped that such institutions 
as are suitably equipped in any special branch will 
ultimately become associated with the Imperial 
College. In this manner it is suggested that a 
central organisation could be formed which would 
carry out investigations on similar lines to the 
State- maintained institutions existing in other 
countries, and of which at the present time no 
equivalent exists in this country. Moreover, the 
association of those institutions already specially 
equipped and suitably situated for carrying out 
»ractical work in certain directions, such as marine 
dees, forestry, &c., would enable the Imperial 
College to deal more effectually with the advanced 
training in such specialised subjects than could 
possibly be done at South Kensington. 

The ultimate subdivisions of the biological 
departments at present contemplated would com- 
prise fourteen separate branches :—Plant Physi- 
ology, Cytology, Fungi, Genetics, Bio-Chemistry, 
Economic Entomology, Parasitology, General 
Animal Physiology, Marine Biology, Soil Science, 
Oceanography, Industrial Hygiene, and Geology (as 
distinct from the mining courses). As already 
suggested, it may be possible to deal with some of 
these sections, either wholly or in part, at existing 
institutions associated with the Imperial College 
for this purpose. 

The economic value of biological research may 
not be generally realised, and it may therefore not 
be out of place to refer to a few directions in 
which direct benefits have followed the scientific 
investigations in this depar:ment. 

Several cases in which considerable loss was 
involved due to disease of timber have been 
investigated at the Imperial College, with highly 
satisfactory results. In one case the rotting of 
wood-paving had incurred the expenditure of 
several thousands of pounds annually in a certain 
city, which cost has now been eliminated as the 
result of the researches carried out, and the pre- 
ventative measures recommended. A similar in- 
vestigation was carried out on behalf of the War 
Office, and has resulted in the prevention of a 
considerable wastage that previously occurred in 
stacks of beechtimber. Researches have also been 
carried out relating to the differences existing in 





various timbers from India and Burma, in conjunc- 
tion with the Indian Forestry Department, whilst 


in collaboration with a member of this service there | 
has been completed a valuable investigation into | 


the causes of a certain disease which affects beech 
trees. 


At the present time a fungus, which has led to a| 
similar disease and has caused much trouble on! 
rubber plantations, is the subject of investigations | 
in the laboratories, whilst an important inquiry | 


into the differing physical properties of pine timber 
obtained from various sources is also in hand. 


Fic. 36. 


that the biologist will eventually be successfu), 
As the direct result of biological research, the 
methods of combating many deadly diseases have 
been pointed out, and these have rendered possible 
the carrying out of much work in tropical countries 
which would not otherwise have been practicable. 
In this connection it has been stated that the 
success attending the carrying out the work on the 
Panama Canal has been largely due to the absence 
of disease among the men, this immunity being 
secured by giving them ample protection from 
mosquitos. 
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In another direction the scientific study of various 
classes of plants has resulted in more productive 
crops, as has been shown by practical experiments 
with the sugar cane, both in the West Indies and 
British Guiana, where scientifically-selected strains 
possessing disease-resisting qualities have replaced 
the older varieties. Similar experiments with 
cocoa plants in Ceylon resulted in most satisfactory 
results, the yield being increased from less than 
1 cwt. per acre to about 3} cwt. in the course of 
some three years. A subject which at the present 
time is the subject of investigation, both in this 
country and abroad, is prevention of the loss of 
many cereal crops through a disease known as 
**rust,” and in this instance there is no doubt 





THe FrinanciaL Position or THE IMPERIAL 
COLLEGE. ; 

In concluding this account of the Imperial College 
it will be of interest to refer to the funds whicl 
have been placed at the disposal of the authorities, 
and which, including the land and buildings trans 
ferred to them for the purposes of the college, 
amount to upwards of one million and a quarter 
pounds, not including the City and Guilds (Engi- 
neering) College, which is the property of the City 
and Guilds Institute. A generous grant of land has 
been made by the Commissioners of the 1851 
Exhibition, the value of which, together with the 
sites of the old and new buildings of the Roya! 
College of Science, loaned by the Government, 
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approximates to 300,000/. The old and new build- | 
ings oO 
value of 356,3591. 
received or promised from various sources for the | 
purposes of the college amount to 530,000/., whilst | 
a further sum of 45,90U/., representing several 


years’ interest on invested funds, has also to be| 
added, making a total of 575,900/. available for | 
the extension and equipment of the college build-| poses is approximately 437,000/. $ f 
Of the donations received, the Board of| completion of the advanced engineering labora- 


ings. 


Education and the Goldsmiths’ Company respec- ' 








The expenditure to date on new buildings has | now being 30,000/. and 13,0001. respectively in 


f the Royal College of Science represent a| absorbed some 64,900/.; on laboratory equipment | place of 20,0001. and 80001. as in former years. The 
The donations and bequests | and furniture for both old and new buildings, about total estimate for students’ fees is taken at 28,000/. 


60,0001. has been spent; whilst a further 14,0001. | Further sums of 5000]. and 1500/. have been 
has been utilised to meet expenditure in excess of | = by the City and Guilds Institute and the 
the income received. Thus the balance in hand | oard of Agriculture, which, together with various 
for the extensions in progress for the contem-| items amounting to 1500/., brings up the total 
plated new departments and for endowment pur- income to the figures mentioned. wan 

Of thissum the, With the wider appreciation of the facilities given 
for scientific training, as shown by the increasing 
number of students attending the Imperial College, 
the authorities confidently hope that the work 
of the college will be able to proceed, and the 
developments outlined to be carried out without 
| there ing the necessity to draw annually to any 
serious extent upon capital during the next few 
| years. 


tories will take about 92,500/.; the new buildings 





a 


THE SIXTH INTERNATIONAL CON- 
GRESS FOR TESTING MATERIALS. 


Havine held its fifth Congress at Copenhagen, 
in 1909, the International Association for Testing 
Materials assembled for its sixth Congress at New 
York last Monday evening, and will conclude its 
deliberations to-morrow, Saturday, September 7. 
On Sunday next members will start by excursion 
train for Washington, where they will be received 
by the patron of the Congress, the President of the 
United States. Thence they will proceed to Pitts- 
burg, Buffalo, Niagara, and the Lehigh Valley, 
some also extending their journey further to Gary, 
in Illinois, in order to visit the most important 
testing institutions, works, and mines of the United 
States. The ordinary excursion, excluding Gary, 
will occupy a week. 

The Association has its headquarters in Vienna, 
the Secretary-General bein Mr. E. Reitler, of 
Nordbahnstrasse 50, Wien II. There are branches 
all over the world, and in May, this year, 2680 
members were on the rolls. Up to last year 
Germany predominated by far, both in the number 
of members (424 at present) and in the subven- 
tions ; owing, however, to the present American 
meeting the United States (472 members) have 
now taken the lead. Mr. G. C. Lloyd, secretary of 














Fig. 39. 


tively contributed 55,0007. and 50,000/., the gift of 
the Bessemer Memorial Committee approximates 
12,000/., whilst the balance was obtained entirely 
from private sources. Specially noticeable is the 
= ous assistance received from Messrs. Wernher, 

it and Co., and members of the firm, who together 
have siven 395, 0001. to the college funds. Of this sum 


the firm contributed 100,0001.; Mr. Max Michaelis, | 


10,0007, : 


oe whilst legacies from Mr. Alfred Beit 
nad Sir 


Julius Wernher amounted respectively to 


135,000/. and 150,0001. Other private donors are | 


Sir Ernest Cassel, who gave 10,0001.; Mr. Charles 
Hawksley, 40001.; and Viscount Haldane, 10001.; 
my various legacies, &c., account for a further 
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the Iron and Steel Institute, is the British Council 
member; the British members count 138, but 
Australia, Canada, and India (one member) are 
specially represented, together by 61 members. 
On payment of a minimum annual subscription 
of 8s. members regularly receive the Proceedings 
of the Association and the very heavy Congress 
literature. Members participating in the Congress 
have to pay 1l.; the co-operating American societies 
—the American Society for Testing Materials, the 
American Societies of Mechanical Engineers and of 
Electrical Engineers, and the American Institute 
of Mining Engineers—have been — facilities. 

The present meetings are being held in the Engi- 
neering Societies’ Building, 29, West 39th-street, 
New York (which is the Congress address), under 
the presidency of Professor Henry M. Howe, of 
Columbia University, New York. Mr. H. F. J. 
Porter is the Congress secretary. Interpreters 
were to be provided for the meetings. e hope 
that they have not been much called upon ; their 
services are superfluous in most instances, and tend 
to prolong the proceedings unnecessarily. The 
general resolutions submitted are, of course, framed 
in the three official Congress languages—English, 
French, and German—and the more or less general 
applause following the complimentary speeches 
does not gain in impressiveness by being re-echoed 
after translation of the remarks. 

So far as we have been able to ascertain, more than 
170 reports and papers are to be presented to the 
Congress, and additional communications may have 
| been submitted in the last days. This number is 
not in itself necessarily too large, though it may 
| prevent adequate discussions; but, after all, the 
department of Botany and Plant Pathology, 16,0001.;| main object is to have the new literature on the 
and the Students’ Union and other works, about | subject well presented and collected, so that a 
50001. The proposed new department of Chemical | good view of the status of the science and practice 
Technology is estimated to require a further of testing can be obtained. We have, however, no 
50,000., so that of the balance now in hand some | hesitation in saying that many papers are unduly 
177,5001. remains which has not at present been | spun out, and that a few might certainly have been 
ear-marked for any particular purpose. It is rejected. The fault, however, does not rest with 
understood, however, that the Wernher legacy is | the general officers of the Association, who in such 
to be devoted to endowment purposes. matters must accept the decisions of the local com- 

The estimated revenue expenditure forthe pry mittees. Unfortunately, some members of those 





of the Royal School of Mines, 96,0001. ; the new 


year is taken at 79,7001., against which the income | committees are themselves too prone to ventilate and 
is calculated to produce some 79,0001. Increased | reiterate their own merits and views. The labour and 
grants have been secured both from the Govern- | expense involved in preparing the Proceedings must 


;ment and the London County Council, these sums, be exceedingly heavy. The papers for the sixth 
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Congress are printed in Nos. 8, 9, 10, 11, 13 of the 
second volume of the Proceedings, all stout books ; 
No. 12 contains the list of members. These Proceed- 
ings appear in three separate sets of volumes in the 
three official Congress languages, and 5000 copies are 

rinted in each case. Thus every paper presented 

ad to be translated into two other languages, and 
the work had often to be done in a hurry, since 
authors, and especially those of standing, are 
notoriously dilatory in compiling their communica- 
tions, and frequently wish to make alterations and 
additions up to the last moment. 

The papers are divided into thirty groups, and 
are numbered in each group. In our summary, in 
which we reproduce the official numbers of the 
papers, we follow on the whole this order ; but we 
shall have to pass over some papers, and be very 
brief in our abstracts, in view of the very large 
number of communications to be dealt with. 


I, Specrat Sreers. 

The only paper (I.,) classified under this heading 
is one by Lelanine Fea, of Rome, on ‘‘ Mecha- 
nical Tests of Special Steels for Naval Construc- 
tion.” Fea points out that those steels have 
probably undergone the most remarkable improve- 
ments of all metallurgical products in recent years, 
and he discusses, by permission of the Italian Navy 
Department, the results of tests of six chrome- 
nickel and chrome-nickel-vanadium steel plates. 
The specimens were cut lengthwise or crosswise 
to the direction of rolling, leaving the rolled 
surfaces intact, and were submitted to tensile 
tests (Olsen machine), torsion (Amsler machine), 
bending, hardness (Brinell ball, 10 mm. in dia- 
meter, load of 3000 kg. applied for 30 seconds), 
brittleness or resilience (Charpy machine for 
notched bars, 25 mm. by 30 mm., notch depth 
15 mm.), fatigue tests (Landgraf-Turner machine, 
rupture by alternating stress), and firing tests. 
Fea finds that certain tests and results are 
correlative—namely, the specific breaking stress, 
the Brinell number, the fatigue, and the stress 
corresponding to the elastic limit—and that the 
curves for elongation and resilience are of a con- 
cording trend. On the other hand, the results of the 
Charpy tests and the Landgraf-Turner tests are not 
in accord with one another; that is to say, the steels 
behaved differently under alternating stress and 
under shock, although they were, in both cases, 
suddenly exposed to stress superior to the elastic 
limit. None of these tests, however, either indi- 
vidually or collectively, gave any sufficient indica- 
tion of the strength which the plates showed during 
firing tests ; particulars of the firing tests are not 
offered, whilst the other data are reproduced. 
On the other hand, the so-called quality coefficient 
of Tetmajer (specitic stress of rupture for specific 
elongation) would give the experimenter adequate 
information as to the quality of his metal. 


II. MeraLLocrapuHy. 


The section on Metallography comprises twenty 
pers of varied character. At the request of the 
om ameedee Pater Association, Profesor E. Heyn, of 
the Materialpriifungsamt at Gross - Lichterfelde, 
near Berlin, has compiled a ‘‘ Report on the Pro- 
gress of Metallography from the Commencement of 
the Year 1909 to the end of the Year 1911 ” (II.,) 
In view of the extraordinary activity displayed in 
this field Heyn has not been able to review all the 
researches published ; the promised assistance by 
members of local committees, who were to collect 
» material and to transmit it to him, moreover failed. 
Yet Heyn has compiled a very complete literature 
list of altogether 540 papers, arranged under thirty 
headings, and he discusses, with conspicuous ability, 
those problems in particular which . has himself 
investigated. The title of the report only speaks of 
1909 to 1911, but several communications and books 
dated 1912 are noticed. 

Dr. W. Rosenhain’s report en ‘* Slag Enclosures ” 
(IL.,) mentions that the title had been objected to 
bec use particles of manganese sulphide, for instance, 
could not properly be described as slag. He preferred 
it, however, to H. D. Hibbard’s meaningless term 
‘**sonims ” (the initials of ‘‘solid non-metallic impu- 
rities in steel”), because the enclosures were hardly 
solid, and Hibbard arbitrarily regarded sulphides as 
non-metallic, but iron phos hiae as metallic. Dr. 
Rosenhain himself had not been able to make more 
than some isolated experiments, ¢.g., on manganese 


and iron sulphides and silicates, and on D. M. | 


Levy’s studies of these compounds, which required 
urther investigation also in their mixtures or 





alloys. Further experimenting was likewise needed 
as to the solubilities of those bodies and of the 
oxides of iron in iron at various temperatures. 

Dr. J. E. Stead’s paper on ‘‘ The Welding-Up of 
Blow-Holes and Cavities in the Steel Ingot:” (II.,) 
deals with a subject, which he brought before the Iron 
and Steel Institute in May, 1911, when he arrived 
at the conclusion that the ordinary treatment of 
large honeycombed ingots of steel by heating and 
rolling would perfectly weld up the blow-holes, pro- 
vided there were an absence of sulphide segrega- 
tions, or even when these segregations were present, 
not in continuous lines, however, but occurring 
only at intervals. Surface blow-holes, which became 
oxidised on their walls during rolling, would like- 
wise weld more or less completely. ‘These remarks 
applied only to the crucible steels and to open- 
hearth and Bessemer steels experimented with, 
and further trials were needed. Professor H. M. 
Howe has added a note to this paper in which, 
while characterising the paper as the most impor- 
tant contribution to the subject ever made, he 
takes exception to certain statements. Professor 
Howe considers that the blow-holes in cast iron 
are hard'y to be referred to the formation of car- 
bonic oxide from dissolved oxide of iron, and he 
does not see, as Stead apparently assumes, why 
the oxygen should be dissolved as iron oxide, and 
not as gas. He also wonders why an unsound 
crucible steel ingot with 0.03 per cent. of sulphur 
should contain manganese sulphide blow-hole 
segregates, whilst none exists in billets from a 
Bessemer ingot containing more sulphur. 

In his paper (II.,,) on ‘*‘ The Solid Non-Metallic 
Impurities in Steel, Sonims,” Henry D. Hib- 
bard, of Plainfield, New Jersey, explains that 
a piece of brick embedded in a metal would be 
a foreign body, and not a sonim, and gases 
would not be included within the scope of this 
definition either. Sonims might be considered 
as normal constituents consisting of impurities 
separating from the steel while on their way 
to join the slag; they could, hence, not be 
exhaustively studied by working on finished steels. 
They might be rank poisons or comparatively harm- 
less. He had once obtained a steel of extraordi- 
nary red-shortedness by finally adding 0.3 per cent. 
of ferro-silicon, but no manganese to the charge, so 
that silica and iron oxide remained intimately inter- 
mixed with the iron. The author deals with the 
elimination of sonims by several patented pro- 
cesses, some of which are based on methods that 
have long been known to steel-makers ; a metal 
that satisfied the usual physical tests of a structural 
steel, and was not pen on when rolled or forged, 
might be assumed to be reasonably free from 
sonims, and those sonims still present would collect 
into visible globules when the steel solidified. 

The Report (II.,) on ‘‘ Nomenclature of the Micro- 
scopic Substances and Structures of Steel and Cast 
Tron” was presented by H: M. Howe and A. 
Sauveur on behalf of the International Committee 
53. The plan has been to distinguish the name 
proper (which is non-indicative), the definition 
(based on some determinable property of the thing 
defined, which is a matter of convention), and the 
constitution (or theory, which is temporary and 
liabie to be changed). The name austenite, it 
is pointed out, e.g, implies nothing more than 
mineralogical names do, while terms like ‘*‘ gamma 
iron’? and ‘‘ mixed crystals,” which the report 
proposes to abolish, imply definite theories as to 
the nature of austenite. The iron-carbon eutectoid 
would be pearlite ; steel with more (less) carbon 
than pearlite should be styled hyper (hypo)-eutec- 
toid, rather than saturated, supersaturated (un- 
saturated). The microscopic substances would 
broadly be distinguished.as metarals (true phases, 
like the natural minerals, being elements, definite 
chemical compounds, or solid solutions) and aggre- 

ates (the petrographic entities as distinguished 
rom true minerals) ; the latter were either eutec- 
toid mixtures or occurred in indefinite proportions. 
The report gives the French and German equiva- 
lents of the terms. 

The suggestions made by Félix Robin, of Paris, 
in ‘* Utility of a Metallographic Nomenclature ” 
(IL.,) are of a cognate kind, but hardly to be 
encouraged in some respects. He would designate 
a solid solution by a letter ; for instance, Fe m M 
would indicate a solution of ferrite in some metal 
M; he would speak of martensite of aluminium 
bronze (hardened), and use the letter / for liquidus 
and ¢ for the hardened state. 

Henry M. Howe, himself, and Arthur G. Levy, 





of New York, contribute a paper on the “ Life 
History of Pro-Eutectoid Cementite” (II.,), being 
the history of the pro-eutectoid cementite of two 
hyper-eutectoid (erroneously called supersaturated) 
carbon steels traced by microscopic examination 
during rapid cooling, the structural development 
being allowed to proceed both at fixed temperature 
during the ‘transformation range” and with 
slowly-falling temperature. This paper is illustrated 
by excel'ent photographs, showing the precipita- 
tion of cementite within the transformation range. 
The coalescence of the pro-eutectoid cementite 
into masses visible under moderate magnification, 
the authors conclude, is very slow, but is accele- 
rated by increasing carbon content leading to an 
increase in the amount of cementite. The internal 
pro-eutectoid cementite coalesces more slowly than 
the network proper, and the bulk of this internal 
cementite is probably distributed in the cleavages 
of the austenite, in which it was born, and recorded 
the position of those cleavages after the austenite 
itself had been metamorphosed. 

The noteworthy paper (II.,) by Professor A. 
Sauveur, of Harvard University, ‘‘ Note on the 
Crystalline Growth of Ferrite below its Critical 
Thermal Range,” concerns the spontaneous growth 
of strained ferrite grains when exposed to tempera- 
tures close to, but below, the critical range, to 
which Stead drew attention in 1898. The experi- 
ments of Sauveur and of J. O. Connolly were made 
with bars, $ in. square, of a good commercial 
0.05 carbon steel. The bars were normalised by 
being heated to 1000 deg. Cent. in a gas furnace, 
and slowly cooled before being exposed to stress. 
After the Brinell test (pre-sure of 6000 kg.) and 
annealing at 650 deg. Cent. for seven hours, the 
steel would be left most strained at the bottom A 
of the depression and less so in layers further down 
at B, cD; the strongest growth of ferrite was 
observed at C in a layer surrounding the depres- 
sion like a cup ; there was hardly any growth below 
that layer at D, less growth at. B, and none again 
at A. These observations pointed to the existence 
of a critical strain producing growth. With smaller 
ball-pressures the growth came nearer up to A. 
In bent bars two layers of growth were observed, 
no growth being visible in the middle layer. Two 
layers were again to be distinguished in sheared bars. 
Further experiments showed that the yield-point 
of the metal was in the vicinity of a stress of 
35,000 lb. per sq. in., the ultimate strength 
57,000 lb., and that the maximum growth occurred 
at about 50,000 lb. per sq. in. 

In paper II.,,, on ‘‘Standard Magnification for 
Micrographs,” M. T. Lothrop and C. R. Bulley, of 
the Holcomb Steel Company, Syracuse, New York, 
proposed the adoption of certain standards of mag- 
nification. The standards should be few, yet sufii- 
ciently numerous to allow of good general views 
being obtained and of all detail being brought out. 
Considering that the Alloys Research Committee, 
for instance, have used magnifications ranging from 
10 up to 1000, and that some investigators have 
applied quite as many magnifications, and gone up 
higher still (2000), some agreement appears desir- 
able, although special purposes will justify the use 
of special magnifications. 


ConstiTuTION oF Cast IRON AND THE ErFEctTs OF 
SuPERHEATED STEAM. 

A contribution (II.,,) to the much-disputed ques- 
tion of the corrosion of cast iron has been presented 
by William Campbell and John Glassford, of 
Columbia University, New York. The problem was 
discussed by the American Society of Mechanical En 
gineers, in December, 1909, and the authors quote 
at length from the journal of this society. Ian N. 
Hollis had observed undoubted cases in which 
fittings exposed to steam at temperatures above 510) 
deg. Fahr. had increased in dimensions, developed 
cracks, and lost in strength ; but he had ascribed 
these failures to the strains: caused in the fittings 
hy the expansion and contraction of the long pipe 
lines, and not to the superheated steam. Arthur 
S. Mann also believed that superheated steam did 
not itself initiate defects, and would not change @ 
sound metal; but it would develop an initial defect, 
especially in the presence of silicon. Others believed 
in a direct detrimenta! influence of the steam. 
Rugan and Carpenter (1909-11) ascribed the growth 
to several causes, to a partial oxidation of carbon, 
which diminished with the increase in silicon 
(though silicon originally present as silicide was 
also to be oxidised like the iron), to a separation of 
free carbon by the decomposition of cementite, anc 
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to the expansion of occluded hydrogen. The authors 
analysed and tested different parts of a cast-iron plug 
which had completely failed and cracked in super- 
heated steam at 800 deg. or 900 deg. Fahr., and a 
cast-iron flange, which was quite corroded inside, the 
thread being destroyed. They also experimented 
with specimens (silicon contents up to 5.5 per cent.) 
heated to 425 deg. Cent. (800 deg. Fahr.) in super- 
heated steam at a pressure of 95 lb., for 30 or for 
90 days, recording the increase in size and weight 
and examining the microstructure. They observed 
in the cases of white cast iron, malleable cast iron, 
and steel, merely a surface oxidation. With low- 
silicon iron there was a little penetration, following 
the coarsest of the graphite flakes ; this penetra- 
tion increased with increasing silicon. The 5.5 per 
cent. Sispecimen was completely altered by super- 
heated steam. Alternate heating and cooling 
(72 times) in air merely produced surface oxidation. 
The finer the graphite plates the less corrosion was 
generally observed ; this would fit in with the 
general experience that gun iron stands super- 
heated steam very well ; but there was one excep- 
tional case. 


AcTION OF ELECTROLYTES ON METALS UNDER 
STREss. 


It is known that when moditications of the same 
metal which have undergone different mechanical 
or thermal treatments are brought in contact with 
electrolytes, the one modification will be more 
corroded than the other, and that, as a rule, the 
stable modification will form the cathode, and 
the metastable modification the anode. According 
to E. Cohen, metils under stress are in a meta- 
stable condition, and are restored to the stable 
condition by the action of an electrolyte. H.Baucke, 
of the testing laboratories of Koning and Bienfait, 
Amsterdam, finds this view supported by the study 
of some balls taken from ball-bearings, and of some 
boiler-plates ; his paper (II..)) does not make men- 
tion of any electric measurements, however. The 
balls were of ordinary steel, and contained about 
0.5 per cent. each of Cu and of Mn. They were 
cut by a carborundum disc, polished and etched 
with alcoholic hydrochloric acid, when most of them 
developed cracks. The formation of the cracks 
could sometimes be watched under the microscope, 
when it was seen that there was first a local con- 
traction of the mass; the surface appeared corru- 
gated,and then split immediatelyafterwards. Right 
angles and zig-zags were absent in the irregular 
cracks, which the author regards as symptomatic of 
amorphous deformation. The balls had been ex- 
posed to internal stress, which had partly been 
relieved on the surface (in which minute cracks 
and pitting were observed) by the frictional heat. 

In the second series of experiments cracked 
boiler-plates were examined, and hundreds of 
Frémont tests and of analyses performed. The 
cracks as a rule ran continuously over a row of 
rivet-holes, and started at the edge of some hole. 
The results of the tests were little concordant, and 
the micrographical examination did not as a rule 
disclose structural defects; slag enclosures were 
sometimes, but not by any means always, found, 
and it is striking that these cracks very rarely 
occur in wrought iron (which contains slag), but 
commonly in steel. Baucke considers the cracking 
due to a recrystallisation of the metal which the 
rolling had made amorphous and metastable, in 
accordance with the views of A. Leon, of Vienna. 
Etching of fatigued plates with acids brings out 
dormant flaws, as the remarkable photographs 
added to the paper demonstrate; these flaws 
would visibly grow in thirty seconds. Too rapid 
drilling of the rivet-holes was not held to be reepon- 
sible for the cracking. 


UTULISATION OF THE ELEectRIc DistNTEGRATION 

or Metats ror Testina. 

The method of electric disintegration which Carl 
Benedicks, of the University of Stockholm, pro- 
poses to utilise for the purpose of testing (II.,) is 
that of The Svedberg, which is a modification of the 
colloid synthesis of G. Bredig, of 1898. Electrodes 
of the metal, cylindrical rods, 6 mm. in diameter, 


are fixed end to end, so as to leave a spark-gap of 
ww tam., and joined to the secondary of a Rhum- 
or 


coil, the system being of large capacity and 
of small induction and ohmic resistance. ‘The elec- 
trodes are immersed in a liquid, mostly ethyl ether. 
The passing of a single spark, Benedicks explains, 
8ives rise to the formation of hundreds of craters, 
Usually one large crater and many smaller ones, on 





both electrodes. They are all true-fusion craters, 
and resemble craters artificially formed on an 
asphalt surface (by applying a gentle jet of hot air) in 
the case of zinc and iron, and paraffin craters in the 
case of lead. The colloid particles dispersed from 
the electrodes through the liquid were spheres of 
molten metal, the 
measured under the gn 
smallest particles were not 


(Siedentopf and Zsigmondy). 

The disintegration is purely a thermo-mechani- 
cal phenomenon, the current energy required 
running parallel in the experiments with the 
thermal conductivity and the total heat of fusion 
(the heat necessary for melting one gramme of the 
metal). In the case of eutectic alloys very low 
energy values were found, suggesting an influence 
of’ viscosity in such a sense that the viscosity of the 
molien alloy was higher than that of the metal. 
The method could be utilised to remove constitu- 
ents of lower heat of fusion or lower thermal 
conductivity from the bulk of the plane specimen, 
and as the craters are not very small (0.15 mm. in 
diameter in white cast iron) low powess (12 about) 
only are required for the examination of the elec 
trodes. Copper and silver so disintegrated show 
a finer structure than silver. In the case of steel, 
both the quantity dispersed and the size of the 
craters increases with the carbon percentage ; parts 
rich in cementite are easily disintegrated. In 
walloon steel the treatment revealed the slag enclo- 
sures, the slag being very readily torn off by the 
sparks. The want of homogeneity in pressed 
nickel was also brought out by the method, which 
was promising though not simple. 


ALLOYS BY SUPERPOSITION OR FILIATION. 


In paper II.,, Professor Henry le Chatelier, of 
Paris, describes further progress in the study of 
alloys by a method which he proposed in 1909, 
and which is particularly applicable in the case 
of alloys of metals the densities of which differ 
considerably. The densest metal, he explains, 
was first fused in a crucible under a layer of flux, 
alkali chloride, or boride ; a piece of the other 
metal was then thrown into the crucible, in which 
it became coated with flux; this flux would soon 
melt, and the two metals became superposed. The 
ingot was afterwards cut along its axis. When the 
etched sections were metallographically examined, 
the two metals were distinguished, and between 
them a transition layer (varying in thickness 
with the size of the crucible, the length of the 
fusion period, rate of cooling, &c., from millimetres 
up to centimetres) of compounds of the two metals. 
Legris, his assistant, had recently reduced the 
thickness of the alloy stratum to 1 mm., suitable for 
photographic re-production of the phenomenon on 
one plate. Thus the alloys Al, Cu, Al Cu, Al Cu, 
had been found to be superposed, and photographs 
were shown of alloys of Ag-Sb, Sb-Sn, Sn-Pb ; ball- 
hardness tests made with glass beads of 1 mm. 
diameter under a load of 0.5 kg, or less, in different 
parts of the section, distinctly marked the different 
hardness of the various alloys. The felted inter- 
laced structure of eutectic often disappeared in these 
superpositions and gave way to elongated crystals 
whose dimensions varied in the different layers. 

The electrolytic behaviour of the alloys could be 
studied in layers of greater thickness (30 mm.) ; 
a fine wire (cathode) of the less attackable metal 
was made to emerge from a drawn-out glass tube 
filled with the electrolyte and was passed like a 
brush over the polished section of the ingot, the 
voltmeter circuit being of high resistance. Legris 
had also found that some impurities could be de- 
tected by this superposition method, when charac- 
teristic crystals were formed. Thus antimony 
present in lead betrayed itself, when tin was coated 
with the lead, by the formation of the cubical 
Sb Sn. The method would finally be useful for 
the study of ternary alloys. 


Novet Microcrapuicat TEsts. 


A contribution (II.,,) from the Atelier des 
Essais de Métaux de la Compagnie des Chemins de 
Fer, P.L.M. (Paris-Lyons-Méditerranée) contains 
several interesting novelties. Vanderheym, Be- 
langer, and Charlemagne had prepared specimens | 
of copper containing arsenic and found that the) 
micrographical examination and the chemical 
analyses agreed in sixty-three out of eighty-six cases | 
within 0.06 per cent. of arsenic, so that the 
arsenic contents of fire-box copper-plates might 


iameters of which could be| 
down 0.2 »; the| 
irectly visible, but | 
became visible by the diffraction rings about them | 
| having broken in service or under acceptance tests, 





be estimated in this way. They also inves- 
tigated the partial carburisation of steel plates 
and forged plates, which accompanied cutting the 
metal with the oxy-acetylene blow-pipe, and found 
that the alteration of the metal did not extend 
beyond 5 mm. from the seam ; hence, to make sure, 
they insist in the case of locomotive frame-plates 
that the builder should keep a distance of 10 mm. 
between the edge of the seam and the final trace. 
Some screws for coupling bars (of soft steel) 


they found by the Brinell test that the metal was 
much harder near the thread than in the middle 
portion of the screw, the effect of cold work having 

netrated to a depth of 3 mm. or 4 mm.; anneal- 
ing at 700 deg. Cent. restored the softness, and 
was hence insisted upon in the specifications. 
Micrographically they could also detect cases in 
which strips of cast steel had been introduced into 
the fagots of iron by the precise definition of the 
pearlitic zones in longitudinal section. Although 
they did not recommend the micrographical method 
for detecting such adulterations, the observation 
was noteworthy, and they now only used iron of a 
strength not exceeding 34 kg. per sq. mm. (21.6 tons 
per sq. in.) for parts that might have to be welded. 


MICROGRAPHICAL INVESTIGATION OF COPPER AND 
Brass. 

Measuring the length L and breadth B of the 
grains in copper at a magnification of 250, H 
Baucke (II.,,) found in the material of normal fire- 
boxes dimensions L 100, B = 80 », whilst in 
overheated copper the dimensions rose to 500 p. 
Cold-drawn copper was already transformed into a 
coarse-grain modification by prolorged heating up to 
100 deg. Cent., whilst contact with standard copper 
effected the change in trolley wires at 105 deg. Cent. 
within a short period (infection according to Cohen). 
The cuprous oxide contained in copper underwent 
this transformation in grain only at high tempera- 
tures. 

Captain C. Grard, of Paris (II.,,) has micro- 
graphically studied the effect of cold work and 
temperature on two brasses (containing 67 and 90 
per cent. of copper). Both were easily deprived of 
their malleability ; annealing revealed five well- 
defined zones, and the comparative micrographical 
examinations with the aid of photographs indicated 
whether or not the specimen had really recovered its 
original condition and would provedurable Grard’s 
photographs and curves of strength, elongation, 
&c., concerned also pure electrolytic copper. 


Waite Merats ror BEARINGS. 


In testing ‘‘ White Metals for Bearings” (IT.,,) 
Major Nino Pecoraro, of the Spezia Arsenal, ex- 
perimented with two groups, each of seven white 
metals. The metals of one group consisted almost 
exclusively of tin (80 to 89 per cent.), copper (2 to 
8 per cent.), and antimony (8 to 17 per cent.) ; 
the others had more complicated compositions, and 
some contained mercury (6 per cent.), lead (up to 
79 per cent.), zinc, and very small quantities of 
iron. The mode of preparation of these alloys 
differed with the composition, and it resulted that 
the correct temperature should be observed both 
during preparation and subsequent fusion; the 
influence of temperature on the anti-friction metals 
was chiefly studied with the aid of a Goodman 
machine. The alloys should not be hammered in 
the bearing. Compression tests appeared advisable, 
abrasion tests certainly not less so, but they were 
rather inconvenient to make ; the Brinell hardness 
test was found very useful; the impact test occa- 
sionally so; the tension tests and bending tests 
proved useless. 

Paper II.,,, on ‘‘Some Metallic Phosphides,” by 
Pierre Jollibois, of Paris, concerns the preparation 
and properties of two new tin phosphides, Sn, P. 
and Sn P;, two new nickel phosphides NiP, an 
NiP;, and the isolation and properties of Zn, P,. 


(To be continued.) 





THE GERMAN MOTOR-DRIVEN 
“MONTE PENEDO.” 

In our issue of the 16th ult., on page 227, we 
called attention briefly to the German motor-driven 
ship Monte Penedo, while in our last issue (page 
302) we gave further particulars of the vessel and 
her engines. As we have already stated, the Monte 
Penedo is owned by the Hamburg-Siidamerikanische 
Dampfschiffahrts Gesellschaft, and is a vessel of 
about 4000 tons gross register, her length being 
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350 ft., beam 50 ft., and depth 27 ft. She was 
built by the Howaldtswerke, Kiel, and great interest 
has been taken in her from the fact that she is 
driven by two sets of four-cylinder, reversible, two- 
cycle Diesel-Sulzer engines, constructed by Messrs. 
Sulzer Brothers, of Winterthur. Through the 
courtesy of Messrs. Sulzer we are now able to give 
on Plate XLII., and 316, 317, and 318, illus- 
trations of the vessel and her machinery. We are 
also indebted to the proprietors 6f the Howaldts- 
werke for placing at our disposal drawings of the 


ship. 

i will be seen from Fig. 1, above, the 
Monte Penedo is a twin-deck ship having a double 
bottom for water ballast over her full length. 
There are four cargo holds, with deck stanchions 

laced far apart for facilitating the stowing of 

ulky cargo, and the ship is divided by six water- 
tight bulkheads. The vessel is fitted with two 
masts provided with booms and winches for loading 
and a tay. goods weighing upto 35 tons. The 
berths for the captain and officers are amidships ; 
those for the engineers are aft in the deck-houses, 


Fie. 2. Generat View or Main ENGINEs. 


and the crew’s quarters are in the forecastle. All 
the deck machinery is worked by steam from the 
donkey boiler placed on the upper deck ; this boiler 
is fired with the same liquid fuel as that used for 
the Diesel engines. The oil-bunkers, which occupy 
a space extending across the ship immediately ahead 
of the engine-room, are arranged so as to prevent 
any leakage, and are protected by cofferdams all 
around in order to reduce the risk of damage by 
collision. The main oil-bunkers have a capacity 
of 700 tons. 

From our former description it will have been 
seen that the main engines are of the four-cylinder, 
single-acting, two-cycle type, directly reversible 
by compressed air. We illustrate them in the view 
Fig. 2, on the present page, and in elevation, 

lan, and sections in Figs. 3 to 6, on Plate XLII. 

he fuel is injected by compressed air into the 
working cylinders, the compressed air being sup- 
plied by a compressor directly driven by the main 
engine. On completion of every working stroke, 
when the pistons are at their lower dead point, the 
cylinders are scavenged and filled with pure air. 








In our article of last week on the Monte Penedo 
we directed attention to some of the special 
features in the design of the engines, but it will 
be convenient that, in dealing with the illustrations 
which we now publish, we should again refer to 
these features. The general arrangement of the 
engines will be readily understood from the view, 
Fig. 2, on the present page, and Figs. 3 to 6, on 
Plate XLII. e four cylinders are coupled in 
pairs by the chambers forming the scavenging and 
exhaust connections, while at the forward end are 
placed the scavenging and air-compressing pumps, 
driven direct from a fifth crank on the crank 
shaft. q 

The engines develop collectively about 170” 
brake horse-power when running at 160 revo- 
lutions per minute, and are intended to drive 
the vessel at about 9.5 knots when having 4 
draught of 18 ft. The working cylinders are 
470 mm. (18.5 in.) in diameter, with a stroke 
of 680 mm. (26.8 in.). The construction of 
the cylinders, with their water casings, is well 
shown by Fig. 5. The easting forming the casing 
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Fis. 8. AUXILIARY ENGINES. 


of the water-jacket of each cylinder rests on 
the standards of the engine framing, and the 
barrel of the cylinder is held by its upper 
end, so that it is free to expand downwards. 
The cylinder-cover, which is, of course, water- 
cooled, contains the fuel-admission valve chamber, 
and it is held in place by four large steel bolts 
which pass down alongside the cylinder, through 
the framing standards, and also through the bed- 
plate, as shown in Fig. 5 and on the left-hand 
side of the plan, Fig. 4. These bolts thus take 
all the tensional stresses, the standards of the 
engine framing and the castings of the water- 
Jackets being always in compression. 

The A-frames are of close-grained cast-iron, and 


are of very substantial proportions. They carry 
_ osshead guides, the design being clearly shown 
ig. 5, 


The base-plate is also of close-grained 
‘ast iron, and is made in three parts, bolted 








together, as shown in Fig. 3. Two of these parts 
each carry the standards for a pair of cylinders, 
the other, and forward, part carrying the air-com- 
ressing pumps. Bolted to the underside of the 
ned-plate is a casting forming an oil-catcher, into 
which drains all the surplus oil from the bearings, 
&c., this oil flowing thence to a tank for re-use 
after filtering and cooling. 

The lower half of each crank-shaft bearing is a 
steel shell lined with white metal, and made in 
cylindrical form, so that it can be readily taken 
out without removing the shaft. The caps of the 
bearings are of cast iron, and are also lined with 
white metal. The bolts holding down the caps are 
fixed as shown in Fig. 5, so that they are readily 
renewable if necessary. The crank-shaft of each 
set of engines is in two parts, and has the cranks 
forged solid. The shafts are made of open-hearth 
steel having a breaking strain of from 48 kg. to 
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55 kg. per sq. mm. (30.5 to 35 tons per sq. in.), and 
an elongation before fracture of at least 22 per cent. 
On the first length of tail-shaft coupled to the 
crank-shaft is mounted a fly-wheel weighing 8 tons. 

The pistons are of cast iron, in two parts, the 
upper part forming a closed chamber, through 
which the water for cooling is circulated by a 
system of sliding tubes. The lower part of each 
piston is simply a trunk, as shown in Fig 5. The 
piston-rods, which are all interchangeable, are of 
open-hearth steel having a breaking strain of 46 kg. 
per sq. mm. (29.2 tons per sq. in.) with a 20 per 
cent. elongation. Each rod is attached to its 

iston by a flange, as shown in Fig. 5, and is 

lted to the crosshead. The connecting-rods are 
also of open-hearth steel, and their length is 4} 
times the crank radius; the bearings are steel and 
bronze castings lined with white metal. 

The air for scavenging enters the working cylinders 
through two horizontal rows of ports in the cylinder 
walls shown in Fig. 5; the opening of the lower 
row is controlled by the piston alone, whilst the 
upper row have their openings controlled by the 
scavenging valves and are eventually covered by 
the piston. Air to any desired quantity may be 
introduced into the cylinder through the upper row 
of ports after the piston has closed the lower 
scavenging openings. 

The exhaust ports are on the opposite side to the 
scavenging ports, also in the cylinder walls. The 
exhaust gases enter a water-cooled exhaust pipe 
leading to the silencer, from which they escape 
freely into the atmosphere. This method of scaveng- 
ing gives excellent results, and from the point of 
view of simplicity of design and safety it forms a 
decided improvement on other methods, since, 
should a scavenging valve fail, it is impossible for 
a charge to escape into the exhaust pipe. 

The scavenging pump is at the forward end of 
each engine, and forms a fifth cylinder; it is a 





double-acting pump, having a cast-steel piston 
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working in a cast-iron cylinder. The distribution is | (2) the starting cam-rollers are thrown in, the fuel- 


effected by piston-valves operated 
the end of the crank-shaft, as shown in Figs. 2 and 3. 

Supply of high-pressure air (955 lb. per sq. in.) 
used for injecting fuel, starting and reversing, &c., 
is furnished by a three-stage air-compressor driven 
from the same crank as the scavenging pump, and 
shown in Fig. 6. From this view it will be seen 
that the cylinder forming the first stage in this 
compressor is placed below and in a line with the 
scavenging pump, its trunk piston being coupled 
direct to the connecting-rod by which the pumps are 
driven. The pumps forming the second and third 
stages are placed vertically by the side of the first- 
stage pump, and their pistons are driven by an 
arrangement of rocking i ver and links coupled to | 
the pump connecting-rod as shown in Fig. 6. The | 
compressor is water-cooled, the installation com-| 
prising the necessary intermediate coolers. The | 
compressor pumps are provided with automatic | 
valves, so that no special reversing-gear is required. | 

Each engine drives direct by rocking beams, a 
cooling water-pump, a bilge-pump, a sanitary | 
pump, 4 piston-head cooling-pump, an_ oil-fuel | 
pump, and a pump for supplying the oil for the | 
forced lubrication of the bearings. The bilge and 
sanitary pumps are both of the same capacity, and 
can deal with 20 tons of water per hour ; both are 
of brass. The positions of these various pumps will 
be seen in the perspective view, Fig. 2, on page 316. 

The engines are cooled by sea-water when in the 
open sea. When, however, the ship is in harbour 
or in a roadstead, where the water available is 
charged with organic matter, they are cooled by a 
water circuit between the engines and the condenser, 
the latter being placed in circuit with the harbour 
or roadstead. e water-piping is of copper, of 
ample dimensions, provided with the necessary 
pressure-gauges and thermometers. 

Each engine is fitted with forced lubrication, 
supplied by an oil-circulation pump, the installa- 
tion comprising an oil-cooler, with filters, pressure- 
gauges, controlling devices, and the necessary vil- 
Piping to every part requiring lubrication. The 
oil filters can be examined and cleaned while the 
engine is running. The oil is delivered to all the 
bearings and slide paths, and, as already mentioned, 
it collects in the base-plate, whence it is drawn up 
by the pump. The working cylinders and air-pumps 
are lubricated by small separate oil-pumps. Each 
engine has its own silencer and its own oil-fuel 
tank, located in the engine-room. 

The manceuvring gear for controlling the main 
enginés consists of two mechanisms, each operated 
by a compressed-air engine through a worm- 
drive. One of these engines serves to rotate the 
cam-shaft through the desired angle with relation 
to the crank-shaft, and to put over the scaveng- 
ing-pump valve-rods into the required position 
for ahead or astern running. The other serves 
to operate the fuel and starting air-valve gear, 
for starting, normal running, or stopping. All | 
the operations can also be effected by hand, so 
that, should the manceuvring engines fail through 
any cause whatsoever, no time need be lost in 
executing the orders received from the bridge. 
The manceuvring engines are in the front, in the 
centre of the main engines, as will be seen in Fig. 2, 
page 316 ; they are so near to each other that, if 
need be, one engineer can operate both the main 
engines. The latter are each titted with a governor, 
which, on the slightest increase above the maxi- 
mum intended speed, acts directly upon the fuel 
valve. A compressed-air barring gear is provided 
at theaftend of each main engine ; it gears into the 
teeth cut round the periphery of the fly-wheel. 

The fuel-valve and air starting-valve on each 
cylinder are operated by cams which are all keyed 
on one cam-shaft common toall four cylinders. For 
reversing, the engine is first »un in the desired direc- 
tion by means of compressed air supplied through 
the starting-valves, the cam-shaft requiring to - 
turned round to a given angle in relation to the main 
shaft, so that the lift of the fuel-valves takes place 
at the right moment. The action of the starting- 
valves has also to be reversible, so as to throw the 
engine into gear in the required direction, and for 
this object there is provided both a forward and a 
backward running cam for each starting-valve. A| 
special gear is provided for connecting the cam- | 
rollers to or disconnecting them from the starting | 
and the fuel-cams. The eccentrics are fitted on 
the shaft in sucha way that the three following 
positions can be arrived at :—-(1) Both cam-rollers 
are out of action when the engine is at a standstill ; | 





by eccentrics at | cams remaining thrown out, which places the engine 


in the starting position; (3) the fuel-cams are 
thrown in, the starting-cams being thrown out 
corresponding to normal running. LEither of these 
three positions is obtained by the displacement of a 
cam-disc. For reversing, the engine is first brought 
to a standstill ; the cam-shaft operating the valves 
is then turned for forward running or running 
astern, as the case may be, when the positions 2 
and 3 are given successively, the engine starting on 
compressed air, and then running normally on oil 
fuel. 

The compressed air for starting and reversing is 
contained in weldless steel receivers. These re- 
ceivers are so mounted that the rear end of each 
is on a lower level for collecting the condensed 
water. The cylinders are therefore liable to become 
corroded at their rear end first, in which case a 
holder can be repaired by a patent ring shrunk on. 
When air is seen to escape between the ring and 
the holder, this latter has to be renewed. 

The air-receivers are arranged in four groups, 
two of these groups containing each five and two 
containing each three holders. One group of five 


serves for normal running, and it is maintained ' 


charged to a 65-atmosphere (955 Ib. per sq. in.) 
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dynamo can be replaced by an air-compressor, 
which stands close by ready for coupling up; a 
steam-driven water-ballast pump delivering 40 tons 
per hour ; an electrically-driven water-ballast pump 
delivering 120 tons per hour ; a boiler-feed pump ; 
and a fuel pump. 

In our issue of last week (page 302 ante) we dealt 
with the trip made by the Monte Penedo from 
Hamburg to Cuxhaven and back, and we hope in 
due time to record the performance of the vessel in 
regular service. Meanwhile it will be of interest 
to place before our readers a comparison which 
Messrs. Sulzer have instituted to point out: the 
advantages of a cargo motor-boat of the Monte 
Penedo t¢; over a cargo steamer of the same 
tonnage. is comparison is as follows :— 

(a) Owing to the lesser weight of a motor plant of 1600 
brake horse-power, or 1950 indicated horse-power :— 


Tons. 
1600 brake horse-power, each 150 kg. about 240 
1950 indicated horse-power of steam-engine, 
each 210 kg. ss dei a .. 410 


The saving in weight would be about 170 


(b) Owing to the smaller quantity of fuel required for 
voyage of 13,500 om which is equal to a voyage to 


a 
Buenos Aires and 
































pressure, The second, similar group forms the first 
stand-by, whilst the two other groups, each of three 
holders, act as a second and a third stand-by. 
Should the pressure in the first group of five 
holders acting in normal running fall haw 40 
atmospheres (580 lb. per sq. in.), the pressure can 
be made up from the stand-by sets by opening the 
valves which establish communication between the 
various groups. These valves are very neatly 
arranged ona kind of central distributing standard, 
which is shown by Fig. 9, on page 317. 

The holders are charged normally from the main 
engines, the compressors driven by which deliver 
direct into the air-supply receivers. Pipes from the 
latter branch off to the vil-fuel supply and to the 
compressed-air holders. A number of safety valves 
fitted in the compressed-air pipe system prevents 
the pressure from exceeding a given limit. A sepa- 
rate air-receiver, in which the pressure reaches 
7 atmospheres (103 lb. per sq. in.), supplies the 
compressed air for operating the ship-steering gear. 

e illustrate in Fig. 7, on page 317, the upper 
platform of one of the main engines. The auxiliary 
engines are shown in Fig. 8, on the same page. 
These auxiliaries are two, three-cylinder, single- 
acting, Sulzer-Diesel engines having cylinders 
205 mm. (8.07 in.) in diameter and 220 mm. (8.66 in.) 
stroke, working on the four-cycle principle. Each 
develops 50 horse-power when running at its normal 
speed of 425 revolutions. One is coupled direct to 
a dynamo for lighting the ship ; the other drives an 
air-compressor for use in case of emergency or 
failure of the normal compressed-air supply ; it is 
used, however, more especially when entering or 
leaving a port, a canal, or in other similar circum- 
stances, when large quantities of air are required 
for maneeuvring. 

The engine-room is 53 ft. long between bulk- 
heads, and its general arrangement is shown in the 
plan, Fig 10, on the present page. Its position in 
the vessel is shown by the longitudinal section, 
Fig. 1, on page 316. In addition to the auxiliaries 

y mentioned, the engine-room contains a 
10-horse-power steam dynamo set, in which the 





Fuel consumption for motor plant :— 
13,500 knots 


=< x 1600 brake horse-power x 210 grms. 


= 432 tons of oil. 


Coal consumption for quadruple - expansion steam- 
engine :— 
13,500 knots . 1950 indicated horse-power 
10.5 knots 


x 600 grms. = 1505 tons of coal. 
Coal consumption for triple-expansion steam-engine :— 


13,500 knots . 1950 indicated horse-power 
10.5 knots 
x 700 grms. = 1755 tons of coal. 


According to the above figures the total saving 
in weight, or the gain in carrying capacity, is as 
follows :— 

Compared with Compared with 
a + ce: al a Triple- 
xpansion Expansion 
Steam-Engine. Steam-Engine. 
Tons. Tons. 
During the voyage out ... 1073 
During the voyage home... 537 
Average... ss ie 805 

If to these figures the saving in weight of the 
motors (see a) be added, then the total saving of 
weight, or the gain in carrying capacity, would be 
as follows :— 

Compared with Compared with 
a Quadruple- a Triple- 
Expansion Expansion 
Steam-Engine. Steam-Engine. 
Tons. Tons. 
Total gain in carrying } 975 1163 

capacity about 15 p.c. 18 p.c. 

The corresponding advantages may be summed 
up by stating that the gain in cargo space In con 
sequence of the less space required for fuel for the 
motor plant would be about 28,000 cub. ft. in one 
instance and 33,000 cub. ft. in the other, which 
space could be still further increased by carrying 
the oil fuel in the double bottom. Moreover, * 
steamer of the same size requires sixteen firemen 
and trimmers ; a motor-boat requires six la‘) »urers 
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for the engine and donkey-boiler service besides | Ben Tillett. 
the engineers, whilst no trimmers are needed—or | tration. The motion was op 
r month | it was pointed out by Mr. 


ten men less in all, meaning about 501. 


less expense under this head, without counting the 


provisions for the men’s keep while on board. 








INDUSTRIAL NOTES. 


THAT 
Trade Union Congress—commenced its sittings on 
Monday last, under the presidency of Mr. W. Thorne, 
M.P., who delivered his opening address. 
was to be expected, he alluded to the late dock strike. 


He declared that the Government were to blame for 
using the forces of the Crown, as he termed it, ‘‘ to 


defeat the workers,” though to the unprejudiced 
observer they were used to prevent disorder and 
damage to property. The Port of London Authority 
also came in for his criticism, the strong, sane man 
at the head of it receiving the lion’s share. Still, we 
perhaps must not be too hard on men, smarting under 
defeat, who have not yet had time to view with 
calmness the full meaning of the course matters took 
during that most foolish strike. There was a lack 
of enthusiasm in the way in which the President’s 
allusions to the strike were received, which is not 
surprising, for after all there appears to be a feeling 
in labour circles that the strike was ill advised, and 
also that, after it had begun, it was badly managed. 
The Congress was more in sympathy with the 
President when he referred to the demands of the 
workers. He stated that the share of the total 
wealth produced which is now received by the 
workers is less than they ever received, his statements 
being supported by figures. He is a Socialist, and 
believes that the State should gradually acquire all the 
industries of the land, and regards everything from 
that standpoint. Put briefly, the gist of his address 
was that he did not believe in compulsory arbitra- 
tion in labour disputes, and that a strenuous effort 
should be made by trade unions in order to prevent 
big collecting societies from getting as members trade- 
unionists who are compelled, under the Insurance 
Act, to be insured. He was also opposed to the con- 
tributory system of insurance. 

After the address, the subject of ‘‘ sympathetic 
strikes ” was discussed, a motion in favour of instruct- 
ing the Parliamentary Committee to call conferences 
for the furtherance of the amalgamation of trade unions 
by industries was agreed to. References to Syndi- 
calism were ruled out of order by the President. The 
idea of the sympathetic strike and the new unionism 
did not appear to be popular at the Congress. It was 
declared by one speaker (Mr. Kessack) that the idea 
that because a strike was national it was therefore 
bound to succeed was absurd. 





When the Congress met on Tuesday the subject of 
the Osborne judgment created particular interest and 
was the cause of three separate debates. The report 
of the Parliamentary mmittee was dealt with 
in detail, and it was then that Mr. Havelock Wilson, 
secretary of the Seamen’s and Firemen’s Union, 
favoured those present with some plain speaking. 
He advised them not to be in any hurry to obtaia 
a reversal of the Osborne judgment. In his opinion 
there would soon be an election, in which some 
Labour members would have to fight very hard for 
their seats, and they had better devote their energies 
to the passing of the Home Rule and Welsh Dis- 
establishment Bills. If they waited till next year 
there might be a chance of getting the Trade 
Union Bill through. He told them that it was their 
own fault that they had got the Osborne judgment, 
and that they had no right to coerce political oppo- 
nents. His remarks do not appear to have been at all 
relished by the majority of the delegates present. On 
the other hand, another speaker, who hailed from 
Scotland, said he did not at all see why the Trade 
Disputes Bill should not have precedence of Welsh 
Disestablishment, for he could not see what good the 
latter was going to be to anyone. The proceedings of 
the Congress on Wednesday dealt chiefly with educa- 
tional matters, and appear to have caused surprise 
among many people, for a resolution was in 
which secular education was not advocated—a thing 
not before experienced in the history of the Congress. 
It was, moreover, decided, after a lengthy discussion, 
to exclude all references to secular education from 
future trade-union congresses. The Miners’ Federa- 
tion took the leading part in this decision, though a 
large amount of credit may be claimed by Mr. James 
Sexton, who for a long time has struggled for 
religious education. _ If the discussion showed nothing 
else, it indicated that the working classes of the 
country are not indifferent to the subject, and do not, 
on the whole, desire that religious education should 
be withheld from their children. Perhaps the most 
remarkable feature of the proceedings was that the 
miners were able to get a motion passed to prevent 
the secular question ~~ 
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Congress. Compulsory arbitration also came up for 


reat annual event in the labour world—the 


In this, as 


_men, who say that the coal supplied is of a very 


He was, of course, in favour of arbi- 
by the miners, and 
. Brace, M.P., that if 
they wished the Government to force capitalists to 
do certain things they must be prepared to allow the 
Government to force workmen to work. Strikes were 
to be avoided as much as ible, but he did not 
believe in the power to strike being taken away. 





The monthly report of the National Union of Boot 
and Shoe Operatives for August indicates that the 
employment at the end of July was fairly good, though 
there was a slight decline as compared with the 
previous month : it was, however, better than a year 
ago. Returns from firms employing 63,836 work- 
| people in the week ending July 26 showed a decrease 
| of 0.2 per cent. in the number employed, and of 1.2 
| per cent. in the amount of wages paid, compared with 
|a month ago. Compared with a year ago, there was 
| an increase of 5.6 per cent. in the number employed, 
and of 9.2 per cent. in the amount of wages paid. 
|At Leicester employment was fairly good, but 
‘showed a decline com with a month ago; 
it was, however, considerably better than a year 
|ago. At Northampton, employment was good ; 
|at Kettering it was fairly 
bootmakers in Northamptonshire it 
good. At Norwich employment was fairly 





good, 


year ago. At Bristol employment was fair. At 
Kingswood it was good, and better than both a month 
ago and a yearago. At Leeds it showed an improve- 
ment, and was better than a year ago. In Scotland 
it was fairly good and better than a year ago. 

According to the Boot and Shoe Trades Journal, 
inquiries have been made by the Governments of the 
Commonwealth of Australia and of New Zealand 
regarding the cost of living in those countries, and 
show that although, as a rule, wages are higher than 
in this country, the expenditure is correspondingly 
increased. In Australia the general average income 
for town and country is stated to be 4/. 13s. Id. ; New 
Zealand, 3/. 4s. 3d. ; unskilled labourers, 2/. 10s. 8d. ; 
and skilled labourers average 2/. 18s. 6d. People in 
the Old Country are frequently misled by such figures, 
however, for they forget that they represent only one 
side of the picture, and before a true conclusion can 
be come to with regard to the advantages or other- 
wise of living in these countries, the expenditure 
must also be considered. Tables of expenditure in 
four towns of New Zealand show that a workman 
with his wife and two children, whose income averages 
3/. 3s. a week, has to pay about 14s. a week for rent, 
25s. a week for food, 7s. a week on clothing, and 15s. 
a week on other items. It will therefore be seen that 
with 3/. 3s. a week income the expenditure amounts 
to 3/. ls. 





The strike that had been threatening at Seghill 
Colliery, near Newcastle, began on Friday last at 
10 a.m. About 1000 men and boys, who appear to 
have many grievances, are affected. One of these 
is that for some time there has been trouble on 
account of the men being, it is stated, short paid, 
and as no itemised pay-notes are in use for 
the purpose of checking the payments made, the 
men are claiming that this kind of note shall be 
issued. The management, however, maintain that 
the introduction of this system must concurrent 
with the institution of weekly pays, which have not 
yet commenced at the colliery. The supply of fire 
coal forms another long-standing grievance with the 


inferior quality. These two grievances appear to be 
the chief, though there are several minor ones. One 
of these is a feeling among the men that the manage- 
ment will not appoint office hours during which matters 
relating to claims for the minimum wage may be dis- 
cussed. The men also state that they are being 
charged 4d. per pound more for powder than is being 
charged at other collieries. ‘The men on strike have 
gone out without the sanction of their association, and 
are therefore not entitled to strike benefit. At the 
time of going to press no change had taken place in 
the situation. 





On Thursday in last week the Scottish Coal Concilia- 
tion Board of Glasgow, at a special meeting, applied 
for a reduction of the miners’ wages. The eight-hour 
day, in conjunction with the minimum wage now in 
force in all colliery districts, has, the masters declare, 
brought about a state of = preventing them 
obtaiuing satisfactory returns. They therefore main- 
tain that they are entitled to a reduction in the miners’ 
wages of 124 percent. The meeting was adjourned 





discussed by any future | 
discussion, the motion being brought forward by Mr. | for higher pay, which will probably be at 


for two weeks. 





It is intended to hold the annual conference of the 
Miners’ Federation of Great Britain at Swansea next 
October, and the surface-workers, who were not in- 
cluded within the scope of the Minimum Wages Act, 
will ask the Federation to deal with their application 


,» and with army) 
continued | 


slightly worse than a month ago, but better than a| 


5s. aday. A general advance of 20 per cent. in the 
wages of all workmen employed in mines will also be 
proposed, and notice has been given that a resolution 
will be brought forward proposing to establish a 
working week of five days. 


On Saturday last the men at the works of Messrs. 
John Lynn and Co., of Pallion, Sunderland, struck 
work on account of the employment of a labourer on 
a@ semi-automatic lathe, the men claiming that this 
machine is on a par with the smaller lathes, which 
are worked either by apprentices in their last year or 
by skilled mechanics. i notice of fourteen days had 
been previously tendered by the delegate of the 
Amalgamated Society of Engineers. 


There on to be a danger of a strike at the 
Tees-side Steel Works, near Middlesbrough. Unless 
a settlement is arrived at, 500 men will cease work on 
Saturday, the day on which the notices expire. 





The concessions to all es of men on the London 
and North-Western and Great Western Joint Rail- 
| ways under the conciliation scheme are now avail- 
| able, and show that there will be an all-round increase 
of the maximum and minimum rates of pay for signal- 
men of from 1s. to 3s., making the present minimum 
from 22s. to 3ls. 6d., and the maximum from 25s. to 
36s., the maximum to be reached in all cases by annual 
| increments of ls. per week. There will be a reduction 
|of hours from ten to eight in some of the more 
important signal cabins. There is to be an increase for 
the platform staff, which will bring up the minimum 
to figures ranging trom 17s. to 30s., according to the 
grade of the workers, and the corresponding maxi- 
mum rates will be 20s. to 35s. In all cases, Sunday 
duty and overtime will be paid at rate and a quarter. 
The minimum rates for shunters and kindred grades 
will be from 18s. to 30s., the corresponding maximum 
being 20s. to 35s. Goods-yard foremen, foremen 
shunters, and nger and s shunters at some 
important stations will have their hours reduced rom 
54 to 48 a week, and grades not now paid for over- 
time will be allowed the usual time-and-quarter 
rates. The settlement will remain in force till the 
end of December, 1914. 


Some particulars published in the Birmingham Daily 
Post relating to labour in the State of Massachusetts 
are of interest, as they deal with the state of employ- 
ment among various organised industries of the 
State. The number of reports giving complete state- 
ments relative to employment received from labour 
organisations show a large increase on the figures of 
1910, as will be seen from the following figures :— 
Quarter ending September 30, 1911, 975 unions with 
133,540 members ; quarter ending September 30. 1909, 
793 unions and 113,464 members ; and the quarter 
ending September 30, 1910, 845 unions and 118,781 
members. The percentage of unemployment (from all 
causes) among the members of unions reported was :— 
Quarter ended December 31, 1910, 10.21 ; March 31, 
1911, 10.44 ; June 30,1911, 6.60 ; September 30, 1911, 
5.6. Lack of work in the building and textile trades 
is largely to blame for the unemployment during the 
early part of the year. 











On Friday last a test case was commenced by the 
South Wales Miners’ Federation, which, it is said, they 
are determined, if necessary, to carry to the House 
of Lords, to decide whether the owners have a 
right to impose on the men for an indefinite period a 
24 hours’ notice system, under which they have been 
compelled to work since the national coal strike. The 
ground of the action for damages under the Employers 
and Workmen Act was the dismissal of a man at 
24 hours’ notice. It was urged for the plaintiffs that 
the custom of a month’s notice should still hold good, 
and for the defendants it was advanced that the men 
of the coalfield terminated the . ene by their 
notices which expire on February 29. 





The negotiations in regard to the wages and hours 
of surfacemen employed at collieries in the Sheffield 
district have been long drawn out, but have been at 
length concluded and an agreement signed. The 
demand for better treatment was made by the men 
in March last, and after the coal strike was over they 
declined to return to work until their case had been 
attended to. The 84-hour week will be put an end to 
by the agreement, and a large number of the top- 
men will have an eight-hour day. There will also 
be a minimum wage. 








Coa v. Ou as Locomotive Furt.—Several Russian 
railways, which for a number of years have used oil 
or masut for engine fuel, have recently discarded this 
class of fuel and adopted coal. Amongst these rail- 
ways are the Vladikawkas line, although the well-known 
Grosny petroleum springs are situated within its district, 
and the Routh-Kastern railways, which have hitherto used 
about 5,000,000 poods of oil per annum. The reason is to 
be found in the rise of prices, to a level about 75 per 





e rate of 





cent. above those of previous years. 
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THE SIEMENS PYROMETER FOR SUPER- 
HEATED-STEAM LOCOMOTIVES. 


In Figs. 1 to 3 we give illustrations of the Siemens 
thermo-electric pyrometer for superheated-steam loco- 
motives. This pyrometer is largely used on the Con- 
tinent. It is the standard on the Prussian-Hesse 
and Bavarian Railways, and is in use on other German 
systems. It is also in use in several other Continental 
countries, as well as in Japan and the United States of 
America. 

The pyrometer comprises a thermo-electric couple 
and an indicating milli-voltmeter. The thermo-couple 
consists of a copper tube about 30 ft. long and 7 mm. 
in diameter, containing an insulated constantan wire 
2mm. thick. The thermo-element is inserted into the 
valve-chest for a length of about 8 in., through a hole 
drilled and tapped to j-in. gas thread, and is there 
held in place by a nut brazed to the copper tube. The 
length which projects into the steam-chest is pro- 
tected by a perforated steel sleeve, 15 mm. in dia- 
meter, screwed into the nut. Conduction of heat 
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between the steel sleeve and the copper tube is pre- 
vented by a soapstone ring, which separates them. The 
constantan wire is welded to the lower end of the 
copper tube, and is insulated from it inside by an 
asbestos covering. A short cable connection is carried 
from the end of the thermo-element to the indicating 
instrument. 

The latter is a milli-volt meter of the Deprez 
d’Arsonval type enclosed in a water-tight case and 
scaled from 0 deg. to 752 deg. Fahr., with a mark at 
662 deg. Fahr., the recommended working temperature 
for superheated steam in European practice. The 
terminals of the instrument are arranged in a small 
box, illustrated in Figs. 2 and 3, which forms part of 
the instrument case. The cable connection from the 
thermo-couple into this bex through a gland. 
The cable end is surrounded by a whort length of brass 
tube (Fig. 3) brazed to it, and having a collar or flange. 
This flange is held between the gland nut on one side 
and a rubber ring on the other, the latter being pressed 
against a conical metal ring in the gland. The pointer 
can be set by a milled screw in the bottom of the 
instrument case (not shown in our illustrations). Two 
screws project upwards through the bottom of the 
connection-box and can be brought into contact with 
the terminals, in order to short-circuit them when 
setting the pointer to the surrounding temperature. 








Srreneru or Rotatinc Discs: Erratum.—In Fig. 5, 
page 180 ante, for p read y. The same substitution should 
92 made in the paragraph immediately below, lines 1, 2, 
and 5 from the bottom of the middle column. 
































2972.M. 





In one of the articles of our series on ‘‘ Fuuudry 
Plant and Machinery,” which appeared in our issue 
of June 7 last, page 762, an account was given of 
methods of moulding a certain class of cooking-pots 
with side handles. In connection with this matter, 
inquiries have reached us as to the manner in which 
the patterns for the handles are withdrawn from the 
mould. In response to these inquiries we now publish 
the following particulars, and in Fig. 1 herewith we 
reproduce the illustration (Fig. 706) which appeared 
with our article above referred to. 

There are three ways in which such handles may be 
moulded, When the withdrawal is horizontal—that 
is, at right angles with the axis of the pot (see our 
issue of May 24 last, page 692, Fig. 682)—the handles 
are divided in the vertical plane, and one half is put on 
each of the opposite sides of the plate which divides the 
mould. But when the pot is moulded ‘‘ up and down,” 
as in Fig. 706, page 762, of our last volume, this method 
not being practicable, two courses are open: one is 
to employ a print and core to take out the inner por- 
tion of the handle and one-half the curved edges ; the 
other is to divide the handles across the centre and 
withdraw each half in a curved path into the interior 
of the mould. 

Figs. 2 to 5 illustrate the method of coring. Here a 

rint A, Figs. 2 and 3, well tapered, is cut to fit the 
y, and curved to follow the outlines of the handle 
B at the highest part of the semi-circular section. A 
core-box, Figs. 4 and 5, parted for delivery, is cut to 
correspond with the outlines of the print, and receives 
the supplementary or inner portion of the handle. 
The curved open side of the box corresponds with 
the curve of the body of the pot, and by that face the 
sand in the box is strickled. 
The objection to such a method chiefly arises when 
large numbers of castings are required, in which case 
the fewer the cores the better. A secondary objection 
is that the core leaves lines or fins on the pot, and 
around the curve of the handles. For these reasons 
the withdrawal of the handles in halves is preferable 
in repetitive work. 
If the handle is parted across at the centre, Fig. 6, 
and held with a dowel at the parting, and wired or 
otherwise secured temporarily to the pattern, as with 
internal screws or thumb-screws, it would be prac- 
ticable to withdraw each half into the mould with 
little or no risk of fracture of the sand, because there 





is plenty of taper around the curve, and a large radius 
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where the handle meets the pot. To avoid the slight 
risk of breaking down of the sand, a thin piece ut 
sheet-metal could be laid against the sand, having 
holes cut to clear the handle-halves, and these be then 
drawn through the holes in the plate. This would 
be a rough, But efficient, device for a few moulds. 
But for highly repetitive work the method illustrated 
by Figs. 7 and 8 is much better, and is that adopted 
by the Kénigl. Wiirttbg. Hiittenwerk, of Wasseral- 
fingen. It is a highly specialised stripping-plate 
arrangement, by which the precise amount of move- 
ment and curvature involved in withdrawal are 
embodied in the pattern parts. 

The handle being jointed across the centre as shown, 
the upper portion is drawn inwards by moving the 
pin, which is screwed into an extension of the upper 
portion, downwards, thus pulling the half-handle into 
and around the slot provided to coerce its movement. 
The lower portion is drawn similarly by a pin moved 
upwards. ‘the slots for controlling these pins are cut 
in the sides of the box screwed to the inside of the pot 
pattern. The movements being thus coerced with 

rfect accuracy, and ample taper being given to the 

andles, breaking-down of sand is prevented. As 4 
separate pattern part is used for moulding the interior 
of the pot, the projection of the box inside the pattern 
does not interfere in any way with moulding. 








Tur Russtan Navy.—The new Russian naval pro- 
gramme will involve an outlay of 53,600,000/. Payment 
of this great sum is to be spread over the five financial 
years ending with 1917 inclusive—viz., 1913, 12,200,000/. ; 
1914, 1915, and 1916, 10,880,0002. each; and 1917, 
8,760,0002. Of the 53,600,000/., 45,480,000/. is to be 
devoted to the reconstruction of the fleet, and 8,120,000/. 
to the development of naval ports. 


THE TELEPHONE IN THE Lance Citigs.—According to 
recent statistics, there were in Stockholm 72,000 tele- 
hones, or 4.7 inhabitants per apparatus; in Copen- 
aeons, 45,000 telephones (11.4); in Christiania, 16,000 
(14.2); in Stuttgart, 16,000 (15.5); in Berlin, 122,500 
(16.5); in Bern, 4300 (18.3); im Munich, 27,000 (22.1) ; 
in London, 172,000 (26.3); in The Hague, 8000 (36.1); in 
Paris, 75,400 (36.6) ; in Brussels, 16,900 (37.4) ; in Buda- 
t, 18,600 (39.4); in Vienna, 47,000 (44.4); in St. Peters- 
- , 30,600 6) in Rome, 9500 (60.5); in Lisbon, 3000 


(115); and in Madrid, 3500 (155). 


New Brunswicx.—Three Toronto engineers have been 
making surveys in the oil-shale region of Albert County, 
and Mr. Flemming, the Premier, stated in a recent 
speech that Sir William Mackenzie, while in England, 
would secure capital to develop the Pe. and thata 

lant to cost 2,000,000 dols. would be erec Mr. 
Flemming has also announced that he expects to see the 
water-power of Grand Falls harnessed within two years, 
and within three years a large paper-mill in operation 
there. He also expresses confidence that pulp and paper- 
mills will be established at Bathurst, in Gloucester 
County. 
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THE 


“SENTINEL” 


SURPLUS STEAM VALVE. 


CONSTRUCTED BY MESSRS. ALLEY AND MACLELLAN, LIMITED, ENGINEERS, GLASGOW. 
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A VALVE intended for use with exhaust-steam 
receivers and thermal storage-tanks, and which has 
been designed and constructed by Messrs. Alley and 
MacLellan, Limited, of Glasgow, is illustrated above. 
In these illustrations, Fig. 1 is an end elevation, Fig. 2 
a vertical section, and Fig. 3 4 mye view 
reproduced from a photograph. he valve-casing 
is bolted to the thermal storage-tank by its bottom 
flange, and the valve F is normally held closed slightly 
above its working pressure by the adjustable springs 
shown in Figs. l and 3. It will, however, open of 
itself, with any excess of pressure, by the yield of 
these springs. In order to increase the opening of 
the valve and to prevent chattering, and as a double 
check en its action, a governor is provided, which may 
be seen in the section, Fig. 2. The action of this 
governor is as follows :—Steam from the main thermal 
tank is conveyed to the governor by a small copper 
pipe entering at A, any rise of pressure above the 
normal causing the valve B to open, and allow steam 
to be admit above the piston C, where it assists 
the main valve to open. This action continues until 
the pressure falls, say, } 1b. below the normal, when the 
valve B closes, and allows the steam to escape from 
the cylinder C by way of the small pipe E, after which 
the main valve F is free to close. The adjustment 
of the valve is easy, and remains accurate. 

This valve is so designed that it will pass large 
quantities of low-pressure steam, and is suitable for 
positions where, for instance, exhaust steam from non- 
condensing engines is into reservoirs for use by 
low-pressure turbines. It will relieve quickly and 
with certainty the large surpluses of steam which 
have at times to be Jealt with. The special ad- 
vantages claimed for the valve are that its control is 
certain, that it gives a free passage for steam, its action 
is differential, and that the governor may be propor- 
tioned as required to open at either 4 Ib. or 1 lb. higher 
pressure than it closes at, which prevents too frequent 
working and increases the life of the valve. There 
is no jamming or chattering, there are no loose faces, 
and the valve is readily accessible. 





Native Cast Iron.—A. A. Instzanzeff, in the Trav. 
Soc. Nat., St. Petersburg, described the location and pro- 
te of native iron from Russian Island, Vladivostock. 
The specimen analysed was obtained in a bore-hole pass- 
ing through quartz, porphyry, and Triassic sandstone. It 
was brown, and resembled limonite in appearance, but its 
specific gravity was much higher, being 7.007, and it was 
strongly magnetic. On a fresh fracture it showed a peculiar 
oolitic structure, with black grains set in a silver-white, 
metallic ground mass. The structure of the metallic por- 
tion as seen under the microscope was not like that of other 
native irons, but was very similar to that of artificial cast 
irons, there being bands of ferrite, granular cementite, 
and a ground mass of pearlite, whilst graphite was also 
poeees. It is suggested that this native cast iron was 
ormed by the action of the intruded igneous rock on coal 
and iron ore in the sedimentary rocks. The following 
analysis by 8S. A. Jakowleff shows that the material is 
identical with artificial cast iron :— 


Per Cent. 

Tron - “s 93.87 
Combined carbon 0.33 
Free carbon ne 2.87 
Aluminium 0.16 
Manganese 0.66 
Silicon .. 1.55 
Sulphur .. 0.04 

Total 99.48 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, August 22, 


Tue furnace stocks of pig iron are now at a lower 
ebb than for five years. Prices have advanced 25 cents 

r ton all round, except malleable. Several merchant 

urnaces are being put in blast. Extensions of steel- 

making capacity are being hurried to completion at 
Pittsburg, Youngstown, Monesun, Wierton, and other 
i. sides these extensions, the Cambria Steel 

mpany at Johnstown has broken ground for an 
extension of its steel- making works, and the Beth- 
lehem Steel Company has announced a large expansion 
of capacity at an early day. These numerous exten- 
sions will mean a very large addition to steel pro- 
duction. There are rumours of still other extensions, 
concerning which details will be forthcoming when the 
start is made. Active buying continues in all furnace 
and mill products. The railroads are confronted with 
a serious shortage of cars, notwithstanding the enor- 
mous contracting since the opening of the year, and 
negotiations are now pending for large orders to be 
filled as soon as present orders are executed. 

Most of the present orders are for 1913 delivery. 
The makers of iron for cast pipes are far oversold, 
and naturally prices are moving upwards. The strong 
situation is due to heavy buying by the railroads. In 
the middle west stocks of pig iron are declining at the 
rate of 30,000 tons a month. At this rate an absolute 
exhaustion of stocks is not an improbable condition, 
unless it is offset ultimately by incoming output of 
furnaces blowing in. Structural and plate-mill works 
are overcrowded for sixty days’ delivery and later, and 
business is being taken for next year. From 1 dol. to 
5 dols. a ton is being offered for preference deliveries. 
The most urgent demand exists for steel billets at the 
advanced price, and premiums of from 2 dols. to 3 dols. 
per ton are being offered. Shipyards are also over- 
crowded with business, this being attributed to the 
desire to make early preparation for the opening of the 
Panama Canal. he Supreme Court of the United 
States will probably be called upon to render an 
opinion as to the rights of this Government, under an 
existing treaty with Great Britain, to allow American 
coastwise shipping free passage through the canal. 


August 29, 

Within the past week prices of all kinds of crude 
iron have advanced 0.50 dol. per ton, and crude steel 
ldol. per ton. All low quotations which prevailed 
two weeks ago have been withdrawn, and even at 
the present advance buyers are unable to place orders 
for as large deliveries and for as late deliveries as 
they desire. There is at present a batch of inquiries 
for large quantities of iron and steel pig for 1913 
delivery. Railroads continue to be active purchasers 
of rails, cars, and general equipment. Since August 1 
orders have been p for over 300,000 tons for 1913 
delivery, and negotiations are in progress for about 
250,000 tons. A contract has just been placed in 
a Western mill for 12,000 tons of rails for Argen- 
tine delivery. Orders for 5000 cars have just 
been placed in Canada by the Dominion railroads. 
Many railroads on this side are endeavouring to 
arrange for the best ible deliveries, but the 
oversold condition of all builders make it —— 
to obtain satisfactory arrangements. A car sho 
on the railroad is clearly indicated because of the 
extraordinary crops. The capacity of the car-shops 
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is about 8U0 cars per day. Bessemer and open-hearth 
billets are moving up, and a scarcity of a serious nature 
is threatened. Cast-iron-pipe makers are in the 
market for many thousand tons, and the pipe foundries 
have work in hand and in sight that will keep them 
busy to the end of the year. A large amount of ship 
work has been closed and the capacity of the yards 
is fully taxed. Shipbuilding promises to become a 
very profitable and prosperous industry. Congress 
has enacted a law in which it ignores the conten- 
tion of the British Government with reference to 
tolls on coastwise tonnage, 








PuHoTocrAPHic CopyricHt. By George E. Brown and 
Alexander Mackie. London: H. Greenwood and Co, 
[Price 1s. net.]|—The Copyright Act, which came into 
force on July 1, has considerably improved the status of 
the producer and owner of photographic negatives, and 
this position is clearly set forth in the above little book. 
It mentions the rights and privileges of the artist, and 
quotes those portions of the Act referring particular! 
to photography, whilst judgments from law cases whic 
elucidate interesting points are given. The Act abolishes 
the need for registration, defines the ownership of copy- 
right, and provides remedies for infringement. Messrs. 
Brown and Mackie state that ‘‘ with the exception of 
certain provisions restricting the operation of the Act to 
the United Kingdom, the Act applies throughout His 
Majesty’s dominions, but in the case of self-governing 
dominions (Canada, Australia, &c.) it does not become 
law until declared by the legislature of that dominion to 
be in force there.” These dominions may adopt the Act 
with modifications to suit spe*ial circumstances. Parti- 
culars of the copyright law of foreign countries are also 
fully given in the book. 





Tue Institute oF Merais.—The autumn meeting of 
the Institute of Metals will be held this year in London, 
at the Institution of Electrical Engineers, Victoria 
Embankment, W.C., on September 25 and 26 next. 
Proceedings will commence each day at 10 a.m., and the 
followin pers will be read and discussed :—({1) ** Auto- 
geneous Welding, by Means of Oxygen and Acetylene, of 
Copper and its Principal Alloys, and of Aluminium,” by 
Professor F’. Carnevali, Ph.D. (2) ‘‘The Effect of Other 
Metals on the Structure of the Beta Constituent in 
Copper-Zinc Alloys,” by Professor H. C. H. Carpenter, 
M.A., Ph.D. (3) “The Structural Resolution of the 
Pure Copper-Zinc Beta Constituent into Alpha plus 
Gamma,” by Professor H.C. H. Carpenter, M.A., Ph.D. 
(4) ““The Effect of Temperatures Higher than Atmo- 
spheric on Tensile Tests of Copper and its Alloys,” by 
Professor A. K. Huntington, Assoc. R.S.M. (5) ‘The 
Influence of Impurities in ‘ Tough-Pitch’ Copper, with 
Chief Reference to Antimony,” by Mr. F. Johnson, 
M.Sc. (6) *‘ The Influence of Oxygen on the Properties 
of Metals and Alloys,” by Mr. E. F. Law, Assoc. R.S.M 
(7) “The Annealing of Coinage Alloys,” by Mr. T. 
Kirke Rose, D.Se. (8) ‘‘Intercrystalline Cohesion in 
Metals (with an Appendix on the Formation of 
Twinned Crystals in Silver),” by Mr. W. Rosenhain, 
D.Sc., B.A., and Mr. D, Ewen, M.Sc. (9) ‘*The Join- 
ing of Metals,” by Mr. Alexander E. Tucker, F.I.C. 
(10) *‘Oxygen in Brass,” by Professor T. Turner, M.Sc. 
The afternoons will be devoted to visits which have been 
arranged to the works of Messrs. Fraser and Chalmers, 
Limited, Erith, to the National Physical Laboratory, to 
the Woolwich Arsenal, and to Brooklands Motor - 
Course and Aviation Grounds. The President and Mrs. 
Gowland will hold a reception on Wednesday evening, 
the 25th inst., at the Royal United Service Institution, 
Whitehall, 
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THE IRON AND MACHINERY TRADE 
WITH JAPAN. 


Tue report on the trade of Japan for the year 1911, 
which was recently issued by the Foreign Office, has 
a great deal of interest to all who are engaged in trade 
with that country. Probably, the parts which will 
appeal to our vaio most are those relating to the 
trade in iron and steel and in machinery. The report 
states that one of the brightest spots in the year’s trade 
was the trade in metals, and the year was certainly one 
of the best that metal dealers have enjoyed for a very 
long time past. Taught by bitter experience, the im- 
porters refrained from laying in large supplies in antici- 
p ition of the increase in the tariff, and the result was 
that in some cases stocks began to run short as early as 
September-October. Pusllnen, such speculative 
importations as there may have been were restricted 
to people who were accustomed to handle metals, and 
there was no wild invasion of the mets] market by 
dealers in other lines, such as was experienced at the 
time of the war. Another factor which was of assist- 
ance to the importer of foreign metals was that the 
Imperial Steel Works at Wakamatsu have delivered 
very little to the dealers since the troubles in China 
began, and in view of the probability of considerable 
delay in the execution of orders, contracts placed by 
private firms with Wakamatsu were cancelled, and the 
goods required ordered from Europe. It is thought 
probable that the Government, not Tnentes what the 
future held in store, were anxious that the full capacity 
of the steel works should be available for Government 
needs if required. The result was that several large 
orders were placed for goods to arrive between 
February and May, and it is thought that the figures for 
1912 will show a considerable increase over those of 
1911, more especially in pig, mild-steel bars, mild-steel 
sheets, and galvanised sheets. But perhaps the reason 
which contributed most to the good business done has 
been the steady and gradual advance iu home prices, 
an advance which commenced in September last and 
which has continued up to date. The following are the 
figures for pig and ingot for the years 1910 and 1911, 
and the countries from which the material was 
imported :— 

1910. 


Country. 1911. 


tons 
131,134 
56,432 
6,422 
1,234 


tons 
72,864 
31,441 

2,311 

1,055 


82 


£ 
461,400 
185,500 
51,100 
6,900 


£ 
244,900 
98,500 
26,900 
12,500 


United Kingdom 
China ; 
Sweden .. 
Germany 

Other countries 


Total 107,753 383,000 195,388 | 707,200 

It will be seen that the United Kingdom has had 
her fair share of the large increase. The supplies 
from China and Sweden go mostly to the Imperial 
Steel Works. Osaka and Pokio are big consumers of 
British pig-iron, which is used for castings of all des- 
criptions, but more particularly of pipes, the use of 


which has grown considerably of late. 
Bars and Rods. 


Country. 1910, 1911. 





tons 
11,930 
60,02 
17,783 
1,261 
2,870 
1,596 


tons | £ £ 
6,140 91,400 152,00 
360,0L0 
106,000 

53,400 


United Kingdom 
Giermany 7 54,826 $42,000 
Belgium o 25,855 161,700 
Austria-Hungary : 653 38,700 
Sweden .. és P 1,790 24,400 
Other countries 774 8,800 


Total 


36,700 
22,600 


730,700 





90,038 | 667,000 95,442 
The increase in bars and rods, and in black plates 
and sheets, though not so large as in the case 
of pig iron, is still considerable, and is likely to 
ba bigger next year. The German and Belgian shares 
consist largely of cheap qualities, especially round 
bars. The British coatribution ‘is mainly of expen- 
sive tool steel, and the like, as is that of Austria- 
Hungary. 
Black Plates and Sheets. 
Country. 1910. 





tons £ 
24,634 221,400 
16,525 117,200 
11,919 84,100 
804 8.900 
235 3,100 


ome Patil 
Total... | 54,117 434,700 


With regard to rails, fish-plates, dog-spikes, bolts, 
and nuts, &¢., the large increase in the new tariff 
accounted for a great amount of importation early in 
the year, both for Government account and for rails for 
light railways, which are coming into great favour, 
and also for heavy tramway rails, the distribution 
between the various supplying countries being as in 
the next table. 


United Kingdom 
Germany 
Belgium ; 
United States 
Other countries 


15,827 
9,157 
8,021 | 
1,010 | 


66,675 573,800 





Rails, Bolts, Nuts, dc. 


Country. 1910 





tons. 
3,427 

32,761 
3,444 

48,980 


88,612 501,700 


tons. 
United Kingdom 906 
Germany si 
Belgium. . = 
United states .. 
Total 26,162 162,700 
The importation of tin-plates increased in value from 
336,300/. in 1910 to 437,600/. in 1911, while that of 
alvanised sheets remained about constant, the value 
in 1910 being 638,400/., and in 1911, 665,600/. The 
importations of wire and small rod show slight de- 
creases, both in quantity and value, but it is signifi- 
cant that since the new tariff came into force the 
roportion of steel wire has increased considerably. 
The new duty is the same for both iron and steel, and 
it is not improbable that much of the steel wire which 
came in formerly was declared as mild steel, and paid the 
lower duty. In galvanised wire Germany still retains 
her commanding position. It is said that British wire 
is too good for this market, and cannot compete. 

The following table gives the imports of pipes and 
tubes for the last two years, and it will be seen that 
there has been a very big increase, in which Germany 
has been the chief gainer. Over 80 per cent. of the 
import represents wrought-iron pipes, cast-iron pipes 
being now largely made in Japan. The greater part 
of these pipes have been used in connection with the 
gas works, which have been springing up all over the 
country. 

Pipes and Tubes. 


Country. 1910. 





tons 
8,006 
3,284 


£ 
121,600 
45,100 


162,800 
105,700 
1,300 16 300 
159,000 161,500 
3,800 5,400 


United Kingdom 
Germany * 
Belgium 
United States . 
Other countries 


ce at ee 


15,089 

159 
Total . 26,648 330,800 33,008 | 435,700 

In metals, other than iron and steel, there was also 
a general increase, the large gain of 40,000/. in lead 
being chiefly in connection with the development of 
the insulated electrical-wire industry. 

There has been a very satisfactory increase in 
imports of machinery, and, judging from present indi- 
cations, it would appear that 1912 will also be a good 
year, unless the labour troubles in the United Kingdom 
interfere seriously with deliveries. The shares in this 
line of business, which fell to the principal countries 
during the last three years, were as follow :— 


Machinery. 


1909. 


Country. 1919. 





£ 
954,500 
370,500 
237,800 
9,800 
34,100 


£ 
1,409,000 
382,500 
252,800 
12,000 
16,100 


United Kingdom .. 
United States 
Germany 

France - 
Other countries 





Total .. 2,072,400 1,606,700 —-2,661,300 

‘Tavles are given showing the values of the mure 
important items, which are of a very varied character, 
electric, spinning, and weaving machinery forming 
important items, but the whole range of machine 
production is very well represented, thus showing 
that while the Japanese have made great advances in 
mechanical engineering, there is still a good market 
for foreign-made oaaliens The above table shows 
that although the United Kingdom is still well ahead 
of Germany and the United States, both these 
countries have made greater progress than she has. 
This is accounted for by the fact that the chief 
advance has been made in electrical machinery, in 
which Germany and the United States out-distance us 
as far as this market is concerned, and because there 
is a reduction in spinning machinery, which is practi- 
cally a British monopoly, and which generally is the 
largest item in the whole machinery group. Many 
orders, however, have been given, and more probabl 
will be placed in the near future, in connection with 
new mills and extensions of existing concerns. 


Tue Copper Market. —In their monthly report, dated 
the 2nd inst., Messrs. James Lewis and Son state that 
Standard had fluctuated to the extent of 2/. 15s. per ton 
during the past month—between 77/. for cash on the 9th 
ult. and 79/. 15s. on the 28th, when 79/. 183. 9d. was paid 
for late September delivery. The backwardation ruling 
for three months prompt had been converted into a 
contango, 10s. per ton being paid for carrying 500 tons. 
Sales amounted to about 46,000 tons, and closing values 
were 79l. 6s. 3d. cash and 79/. 15s. three months. There 
had latterly been an improved demand for refined copper, 
and considerable sales of electrolytic had been le by 
American refiners at 17? cents per pound. American 
shipments from northern ports for the past four weeks 
were advised as 24,377 tons. 











NOTES FROM THE NORTH. 
Guiascow, Wednesday. 

Glasgow Pig-Iron Market.—Last Thursday morning the 
fere market opened strongly, and 5500 tons of Cleve- 
and warrants were done at 63s. 8d. cash, 63s. 10d. four- 
teen days, 64s. twenty-nine days, from 63s. 9d. to 64s. 
one month, and from 64s. 1d. to 64s. 24d. three months. 
Closing sellers quoted 63s. 84d. cash, 64s. 04d. one month, 
and 64s. 3d. three months. One lot of hematite was also 
done at 78s. 14d. one month. In theafternoon Cleveland 
warrants, amounting to 4000 tons, were dealt in at 
633. 8d. cash, 64s. one month, 64s. 3d. November 24, 
and at 64s. 3d. and 64s. 34d. three months. There were 
sellers over at 63s. 8d. cash, 64s. one month, and 643, 34d, 
three months. Cash sellers of hematite quoted 78s, 3d. 
On Friday morning the market was active, and 8500 tons 
of Cleveland warrants were put through at 633. 8d, 
63s. 7d., and 63s. 8d. cash, 63s. 9d. and 63s. 10d. thirteen 
days, from 64s. 1d. to 63s. 11d. and 63s, 114d. one month, 
and at 643. 3d. three months At the close sellers 
quoted 63s 8d. cash, 64s. one month, and 64s. 4d. three 
months. Hematite was firm at 78s. 3d. cash sellers and 
78s 14d. one month buyers. The tone of the market was 
inclined to be easier in the afternoon, when 6500 tons of 
Cleveland warrants were done at 63s. 10d. twenty-seven 
days, 63s. 8d. and 63s. 7d. seven days, 63s. 11d., 63s. 104d., 
and 63s. 11d. one month, and at 64s. 3d. and 64s. 4d. 
three months. The closing quotations were 63s. 74d. cash, 
63s. 114d. one month, and 64s. 44d. three months sellers. 
Hematite was unchanged at the forenoon quotations. On 
Monday morning Cleveland warrants opened strongly, 
and the business consisted of 4000 tons at 64s. and 64s. 14d. 
cash, 64s. 5d. one month, and 64s. 6d. three months, and 
closing sellers were firm at 64s. 14d. cash, 64s. 6d. one month, 
and 64s. 10d. three months. Buyers of hematite offered 
78s. 6d. three months In the afternoon Cleveland warrants 
eased a trifle, and the dealings were 5000 tons at 64s. cash, 
64s. 5d. one month, 64s. 8d. and 64s. 74d. November 12, 
and 64s. 9d. three months. There were sellers over at 
64s. cash, 64s. 5d. one month, and 64s. 94d. three months. 
On Tuesday morning the market was very strong, and 
Cleveland warrants were done at 64s. 34d. ten days, 
64s. 44d. twenty-one days, 64s. 44d. and 64s. 6d. one 
month, and 64s. 9d. November 12. The turnover was 
9500 tons. and closing sellers quoted 64s. 3d. cash, 
64s. 7d. one month, and 64s. 114d. three months. In 
the afternoon Cleveland warrants were steady, and 
business was limited to 1000 tons at 64s. 3d. cash 
and 64s. 7d. one month, and at the close sellers’ 
quotations were unchanged from the morning. When 
the market opened to-day (Wednesday) the tone was 
again good, and Cleveland warrants advanced still 
further. The turnover was 7000 tons at 64s. 6}d. cash, 
64s. 1ld. one month, and 65s. 1d. October 29, with clos- 
ing sellers quoting 64s. 74d. cash, 64s. 114d. one month, 
and 65s. 6d. three months. In the afternoon the upward 
movement made further progress, and 5000 tons of 
Cleveland warrants were put through at 65s. 14d. and 
65s. one month, 65s. 6d. November 26, and at 65s. 6d. and 
653. 7d. three months. The session closed with sellers 
uoting 64s. 9d. cash, 65s. 04d. one month, and 65s. 7d. 
three months. 


Sulphate of Ammonia.—There has been more doing in 
sulphate of ammonia lately, and the price has firmed up. 


“| The current quotation for prompt lots is now 14. 15s. 


per ton, Glasgow, and from 14/. 12s. 6d. to 14/. 15s. per 
ton, Leith. A fair amount of forward booking has been 
done at firm prices, and it looks as if quotations will go 
much higher. 


Scotch Steel Trade.—Scotch steel-makers report no 
change in the conditions which have ruled of late, and 
they are full up with specifications. The demand from 
shipbuilders and other users of heavy material is as 
pressing as ever, and deliveries, which are on a large scale, 
are going rapidly intoconsumption. Angles are in rather 
quiet demand, but for light stuff generally there is a good 
outlet. Black-sheet makers have raised their quotations 
2s. 6d. per ton. They are very actively employed, and 
have as much work booked as to ensure steady running 
well into next year. The export departments are busy, 
and dealings in heavy material for shipment to India and 
Japan next year are just reported. These consist mainly 
of ship-plates. There are also other inquiries from the 
same quarters presently in the market, as well as from 
North Europe, for both ship and boiler plates. 


Malleable Iron Trade.—A good steady trade is passin 
in the malleable-iron industry of the West of Scotlan 
just now, and specifications are sufficiently numerous to 
ensure this state of things for some time. Prices are 
firm, and are based on 8. 2s. 6d. per ton for ‘‘ crown” 
bars; and altogether the outlook is indeed bright. 


Scotch Pig-Iron Trade.—The demand for Scotch pig 
iron is still very great, and a large amount of fresh busi- 
ness has been put through during the past week ut full 
prices. Makers are doing so well for prompt and near 
dates that they are practically declining to consider 
forward contracts of any quantity. Deliveries are fairly 
heavy, and inquiries for export lots are on a large scale. 
Prices are very firm, and the following are the market 
quotations for makers’ (No. 1) iron :—Clyde and Summer- 
lee, 78s. 6d.; Gartsherrie and Langloan, 7¥s.; and Colt- 
ness, 94s. (all shipped at Glasgow); Glengarnock (at 
Ardrossan), 79s.; Shotts (at Leith), 79s.; and Carron 
(at Grangemouth), 79s. Hematite is inclined to be dull, 
and the current quotation is called 80s. 6d. 

Scotch Shipbuilding.—The Scotch shipbuilding industry 
is at present in a very satisfactory condition, and all the 
yards are full up with orders. Indeed, it is.doubtful if 
shipbuilders have been so well placed for years back, and 
the ouly cloud on the horizon a the woment is the 
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uncertainty as to labour. Tt is feared that trouble may 
break out shortly, but endeavours are being made to get 
the differences cleared away. The output from the 
various yards during the past month was much above the 
average for the month of August. The following are the 


figures :— 


Vessels. by 

The Clyde : 24 87,5 
The Forth Re as 3,250 
The Tay .. ‘ os = AS 1 1,200 
The Dee .. - i - os 5 500 
Total . 33 92,549 


The Clyde total is a long way ahead of any other month 
this year, and is fully 18,000 tons. above the previous best 
total for the month. For the year to date the output is 
now 189 vessels, of 417,551 tons, or only some 3000 tons 
under the record, which was in the year 1907, when the 
tutal was 421,083 tons for the first eight months. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

South Yorkshire Coal Trade.—The coal trade in South 
Yorkshire manifests considerable activity at the present 
moment. Inquiries for house coal are considerable, and 
merchants have been sending in large demands to the 
collieries in order to get stocks in before the antici- 
pated rise in prices. Consequently the pits are well 
occupied, and are pp of their output readily. 
The London demand is good, and some price advances 
have already taken place, but general increases are 
not expected before October. Gas companies are taking 
big deliveries under contracts. There is a brisk aspect 
about the steam-coal trade, and collieries have practi- 
cally no stocks on hand. Both for shipment and 
for industrial purposes large quantities are going away. 
The call for slacks is brisk, particularly in respect 
of best qualities. Pit quotations are as follow :—Best 
branch hand-picked, 14s. to 15s.; Barnsley best Silk- 
stone, 12s. to 13s.; Derbyshire best brights, 11s. 6d. to 
12s. 6d. ; Derbyshire large nuts, 10s. 6d. to 11s. ; small 
nuts, 9s. to 10s. ; Yorkehire hards, 11s, 6d. to 12s. 6d. ; 
Derbyshire hards, 11s. to 12s. ; rough slacks, 7s. to 8s. ; 
seconds, 4s. 6d. to 5s. 6d. ; smalls,3s. 6d. to 4s. 6d. 


Tron and Steel.—The iron market is still strong and 
the continually improving on in the steel trade are 
strengthening the hands of producers, who are maintain- 
ing high prices. Hematite is quoted at a shilling advance, 
and forge iron is scarce and almost as dear as foundry. 
There is not much common iron on offer in the open 
market. Steel scrap is in a better position and higher 
prices are being asked. The bar-iron works are choked 
with orders. meral.trade continues on the up-grade, 
and steel manufacturers, owing to the difficulties in 
the production of billets, and the rolling of material in 
quantities sufficient to meet the demand, are having con- 
siderable trouble in getting out work to time. Billets are 
exceedingly scarce, and many consumers who are unable 
to get full contract deliveries are compelled to pay high 
prices in the open market for supplementary supplies. 
Bessemer acid billets are costing in the ordinary way 
about 8/. The armament houses are in a very flourishin; 
condition, and important new contracts have n ente 
into. Railway-steel manufacturers, already wellemployed, 
expect to book sufficient work to keep them actively 
engaged for more thana year to come. The crucible and 
special-steel makers are all busy, and all the crucible fur- 
naces in the city are in operation. The demand for 
tools of all kinds is keeping makers on full time, and 
extensions are taking plece at many local works. The 
makers of agricultural implements and garden tools fear 
a relapse in the home trade next year, on account of the 
recent disastrous weather conditions. 








NortH-Eastern Counties ELgcrricaL EXHIBITION.— 
The second North-Eastern Counties Electrical Exhibition 
will be held in the Exhibition Hall, St. Mary’s place, 
Newcastle-on-Tyne, the opening day being Saturday, 
September 7, and the closing day, September 28, 1912. 
Further particulars may be obtained from the secretary. 
Flectrical Exhibition, 15, Grey-street, Newcastle-on- 

yne, 





THE LATE Proressor Fritz-Kitrer.—The death of 
Professor Fritz-Kiétter is a severe loss to the Technical 
High School at Charlottenburg, Berlin, as well as to the 
engineering profession in general. He only attained an 
age of fifty-four years, and died in Schopfheim, in Baden, 
where he had gone in order to recruit after illness. 
Koster was one of those professors who exercise a far 
greater influence than appears on the surface. He had 
the gift of teaching higher mathematics and of developing 
pure mathematics in such a way that the most difficult 
technical problems, the strict mathematical solution of 
which could hardly be attempted, became soluble by 
®pproximate methods. Born in Berlin in 1857, he studied 
inathematics there and at Halle. All his teaching was 
done in Berlin—and be was a very popular teacher—first 
ata gymnasium (grammar pote A then at the Mining 
Academy, and finally at the Technical High School, which 
o tered him the Chair for Technical Mechanics in Building 
(onstruction in 1900, There he rapidly made a reputation 
for Limself, and he continued to contribute important 
P‘pers on new methods to the Mathematical Society, to 
tie Prussian Academy of Sciences, and to the German 
Poy-ical Society, all of Berlin. His memoirs concerned 
centrifngal pumps, the jet formation in perfect fluids, the 
extension of the chain line theory, the earth pressure, 
Stress and strain in rulled iron, torsion, and other pro- 
ble os. He also extended Kirchhoff’s theory on the crip- 
Plog strength of rods and plates. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES, 

MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—There is a good business 
passing in pig iron, and prospects are bright and encour- 
aging. Seldom, if ever, in the history of the North- 
Eastern iron trade has genuine demand been so heavy as 
at present. Values are advancing, and this week higher 
prices have been realised for Cleveland pig than have 
ruled for nearly twelve years past. No. 3 g.m.b. is 
up to 65s. f.o.b., at which figure sales have occurred, 


and other qualities have advanced in proportion, 
No. 1 now being 70s.; No. 4 foundry and No. 4 
fo each 64s. 6d. to 64s. 9d.; and mottled and 


white iron, each 64s.—all for early delivery. Substan- 
tial inquiries for East Coast hematite pig are reported, 
but they do not result in much business. Producers of 
hematite are very cautious, and do not care to commit 
themselves ahead, as they look for advance in quotations. 
For prompt delivery mixed numbers are fully 75s. 
Some contracts to the end of the year have been booked 
at 76s., and for spring delivery 77s. 6d. is asked. Foreiga 
ore is very strong. Sellers market rates on 
ex-ship for Rubio of 50 per cent. quality, and this high 
figure has caused some hematite makers to buy Cumber- 
land ore, one firm having purchased to the extent of 
20,000 tons. Coke continues in very good request, and 
average blast-furnace kinds readily realise 22s. delivered 
at Tees-side works. For good furnace coke 23s. has been 
paid, delivered over the first half of next year. 


Manufactured Iron and | satisfactory and 
encouraging accounts are given of all branches of the 
manufactured iron and steel industries. ucers have 
heavy order- books, and are kept at full pressure. There 
are substantial inquiries in the market, and very large 
orders could be booked if anything like early delivery 
could be guaranteed, but few, if any, producers will now 
undertake new work for delivery before 1914. Quotations 
show a marked upward tendency, and advances may be 
announced at any time. Common iron bars are 8. 5s.; 
best bars, 8/. 12s. 6d.; best best bars, 9/.; iron ship- 
plates, 7/. 15s. to 8/.; iron ship-angles, 8/. 5s.; iron 
ship-rivets, 9/. 10s. ; steel bars (basic), 7/. 15s. ; steel bars 
(Siemens), 8/. 5s. ; steel ship-plates, 8/. ; steel ship-angles, 
7l. 7s. 6d. ; steel strip, 7/. 12s. 6d.; steel hoops, 7/. 15s. ; 
steel joists, 7/. 5s. ; cast-iron railway chairs. 3/. 17s. 6d.; 
light iron rails, 6/. 15s. ; heavy ee | rails, 6/. 10s. ; steel 
railway sleepers, 7/.; and iron and steel galvanised corru- 
gated sheets, 12/. 10s.—sheets less 4 per cent. f.o.b.; rail- 
way material net, and all other descriptions less 24 per 
cent. discount. 


Shipments of Iron and Steel.—During the month of 
August shipments of iron and steel came up to expecta- 
tions. Those of pig iron averaged 4435 tons per working 
day, the total despatches amounting to 115,323 tons; 
102,475 tons of which went from Middlesbrough and 
12,848 tons from Skinningrove. For the previous month 
clearances of pig totalled 123,498 tons, or a daily 
average of 4574 tons ; whilst the loadings for August, last 
year, were returned at 101,336 tons, or an average 
of 3753 tons per working day. Of the pig iron 
shipped at Skinningrove last month, 11,768 tons went 
to Scotland, and 1 tons to the Continent. Of the 
pig cleared at Middlesbrough in August, 69,521 tons 
went to foreign parts, and 32,954 tons to coastwise 
customers. Once more Scotland was the largest receiver, 
taking 21,025 tons; whilst Italy imported 11,316 tons ; 
Japan, 9967 tons; Germuny, 8813 tons; France, 7409 
tons; Sweden, 7098 tons; Belgium, 7067 tons; Wales, 
4588 tons ; Holland, 3435 tons; and America, 3000 tons. 
Of the 21,715 tons of manufactured iron loaded at 
Middlesbrough last month, 14,907 tons went abroad, and 
6808 tons coastwise. India, as usual, was the largest 
customer, taking 7377 tons. the Argentine being the 
second largest buyer with an import of 4585 tons. The 
steel shipped from Middlesbrough last month reached 
59,700 tons, 54,459 tons going to foreign ports, and 5141 
tons to coastwise customers, West Australia was the 
largest receiver of steel, taking no less than 14,748 tons ; 
India imported 6591 tons ; New Zealand, 4426 tons ; the 
Argentine, 3924 tons; Cape Colony, 3782 tons ; Norway, 
3464 tons; and Natal, 3071 tons. 

Tyne Shipbuilding.—During August ten vessels were 
launched on the Tyne, seven of which were cargo- 
steamers, one a torpedo-boat destroyer, and a pontoon 
dock in two sections, built by Messrs. Swan, Hunter and 
Wigham Richardson for the Crown Agents of the Nigeria 
Protectorate. 








Box-Makinc Macutnery.—It is intended to hold an 
exhibition of box-making machinery and accessories in 
the Royal Horticultural Hall, Westminster, London, 
38.W., from Monday, September 16, to Friday, September 
20, inclusive. On Monday the exhibition will open at 
2 p.m. and close at 6 p.m. On Tuesday, Wednesday, 
and Thursday it will open at 11 a.m. and close at 9 p.m., 
and on Friday it will open at 11 a.m. and close at 6 p.m. 





THE LATE Mr. R. A. Von OLpENnBuRG.—Mr. R. A. Von 
Oldenburg, the publisher of technical literature, has died 
at Munich, after a long illness, in his sixty-seventh year. 
He was in former years Italian Consul-General in Bavaria, 





NOTES FROM THE SOUTH-WEST. 

Cardiff.—Business in the steam-coal trade has been 
quiet. lliery owners are anxious to secure a regular 
working of their pits, and are willing, accordingly, to make 
some concessions ; but they are still holding firmly for 
backward loading, as they believe that if present con- 
ditions are adverse, they are still only temporary. On 
the other hand, buyers show a disposition to pursue a 
waiting policy. The best Admiralty large steam coal has 
made 17s. to 17s. 3d.; secondary descriptions have brought 
15s. 6d. to 16s. 6d.; best bunker smalls, 10s. 3d. to 10s. 9d. ; 
cai smalls, 8s. 9d. to 9s. 3d. per ton. The best 
household coal has been quoted at 18s. to 18s. 3d., good 
household qualities aT 


17s. to 17s. 3d. per ton; 
No. 3 Rhondda large has brought 16s. 6d. to 17s. 6d.; 
and smalls, 12s. to 12s. 6d. per ton. No. 2 Rhondda 
large has been quoted at 12s. 3d. to 12s. ¥d., and No. 2 
smalls at 8s. 6d. to 8s. 9d. per ton. Good foundry coke 
has been making 22s. to 25s., and furnace ditto, 19s to 21s. 
per ton. As regards iron ore, Rubio has been quoted 
at 21s. to 21s. 6d. per ton, upon a basis of 50 per cent. 
of iron, and _ charges, including freight, insurance, &c., to 


_ | Cardiff or Newport. 


Oil Fuel at Portsmouth.—The Lords of the Admiralty 
have ordered five more oil-fuel reservoirs for Portsmouth 
Harbour, making a total of 17. At present oil is taken 
from the reservoirs to the warships in tank vessels, but 
dredging operations are to be commenced forthwith 
alongside the oil-fuel pier, so as to enable the largest 
ships of war to receive their oil supplies direct. 

Newport.—Widening from Severn Tunnel Junction, the 
reconstruction of Bridge-street bridge and the construc- 
tion of the second tunnel west of the station, which the 
company has undertaken in order to meet current needs, 
will culminate in Newport (High-street) station enlarge- 
ment. The projected scheme will complete the final link 
in the quadrupling to Cardiff, by joining up lines now 
laid from Alexandra k Junction, through the new 
tunnel, to existing quadruple lines east of the Usk. This 
involves the reconstruction—to accommodate four lines— 
of an existing two-line bridge over the river, the widening 
being provided for on the northern side. 


More Welsh Coal.—Sinking operations which have been 
carried on for four years by Mr. Evan Jones, —— 
at the Crown Colliery, Pwil, have proved a success. It 
is understood that an excellent seam of coal has been 
reached in the second shaft, after an expenditure of 
30,000/. There are now two deep pits, developing twenty- 
seven seams of coal, he work has m carried out 
under the direction of Mr. T. Arnold, the consulting 
engineer, and Mr. J. Jones, the manager. Mr. Evan 
Jones has arranged to take over the New Pool colliery, 
the Achddu colliery, and the New Lodge brick works. 


Bristol Docks.— Upwards of 50 vessels, of an aggregate 
burthen of 51,000 tons, entered the Cumberland basin in 
August. This total was increased by numerous arrivals 
of vessels from South America, the toma? of seven 
steamers berthed amounting to nearly 14, tons. One 
of these, the Coningsby, was the largest steamer as 
regards tonnage which ever entered the Avon; she 
brought 5,000 tons of wheat and maize from La Plata. 


Dowlais.—The Dowlais works have been fully occupied. 
The Goat Mill has been engaged on tin bar, large-section 
steel rails, and steel sleepers. The Big Mill has been 
executing an order for pit-props and colliery under- 
ground plant, as well as fish-plates. 





Conrracts.—After a test lasting for several weeks, 
both practically and analytically, the Rhondda Rescue 
Station Committee have placed their order with the 
Mining Engineering yp Limited, Sheffield, for 
the complete <= of their station, which is the 
largest in the United Kingdom. The tests proved the 
apparatus to be very satisfactory. 


Co.ttecrk CALENDARS.—The Royal Technical College, 
which is the title conferred by His Majesty last February 
on the old Glasgow and West of d Technical 
College, has just issued its new calendar. The session 
opens, so far as the evening classes are concerned, on the 

th inst., the day classes commencing on the 24th. 
Complete courses of instruction are provided in civil and 
mechanical engineering, naval architecture, electrical 
engineering, mining, chemistry, metallurgy, and mathe- 
matics and physics. The college, which has well-equipped 
laboratories, grants diplomas to successful students in all 
these branches of technology. 


PrrsonaL.—The Mining Engineering Company, Limi- 
ted, whose offices are at present at Foster's Buildings, 
High-street, Sheffield, are, we understand, shortly remov- 
ing to more convenient premises, where they are instal- 
ling up-to-date machinery to meet the increased demand 
for their specialities. —In consequence of the great expan- 
sion of the Diesel Engine Company’s business they are 
removing from Queen Victoria-street, S.W., to more 
commodious head offices at General Buildings, Aldwich, 
Strand, London, W.C., and we have been asked to 
intimate that, after Monday, September 2, 1912, all 
communications should be directed to the new address. 
Messrs. Carels and the Diesel Engine Company have 
lately become amalgamated in the formation of the Con- 
solidated Diesel Engine Manufacturers, Limited, who 





and was generally known under this title. His firm are building extensive new works for the construction of 
showed a particular enterprise in o-)! the publication | Diesel engines at Ipswich.—Messrs. Wagstaff, Musgrove 


of technica] illustrated dictionaries, and 3 
of a number of technical periodicals of high reputation. 
This special line of business brought him much in contact 
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with engineers, and he was a member of the Verein’ many, manufacturers of ratchet braces, 
| wrenches, vices, stocks and dies, twist-drills, &c. 
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THE BRITISH STEAMSHIP 
CENTENARY. 


Ir is to be regretted that nigeria © ore and 
failing strength did not permit the Minister of 
Dalmailing to continue his Annals of the Parish 
until the year of grace 1812. Had he done so, 
instead of bringing them to a close in 1810, doubt- 
less he would have had something to say in due 
course on the great event of that year on the neigh- 
bouring Clyde. Even in the year 1788 Mr. Bal- 
whidder felt constrained to record that ‘‘ the minds 
of men were excited to new enterprises ; a new 
| genius as it were had descended upon the earth, 
and there was an erect and outlooking spirit abroad, 
that was not to be satisfied with the taciturn regu- 
lation of ancient affairs.” Changes were evidently 
in the air, and the loss is ours that the excellent 
divine was not enabled to give us his homely views 
on the epoch-making development of which the 
centenary has just been celebrated in Glasgow and 
on the River Clyde. 

Robbed as we are, however, of this pleasure, we 
are still fortunate in having what purports to be 
the contemporary opinion of a Scottish minister, of 
Henry Bell and his enterprise, in the form of a 
letter reproduced in the Glasgow Herald, from 
which we take the following extract :—‘‘In a village, 
adjacent to That City, the Smoke of whose Abomi- 
nations goeth up to Heaven as a thick cloud, and 
of whose wickedness yourself was witness in our 
days at College there, in Helensburgh to wit, there 
dwelt a man of skill in the art of the Engineer. 
He being puffed up in pride of his Abilities therein, 
did lately Conceive a Ship to go upon the waters, 
not by dint of the Clean winds of the Air, as 
ordained of God, but by means of fire which 
burned and a great Smoke which issued from the 
bowels thereof. In this Device the Man did sail 
upon the River Clyde in Pride and highness of 
Heart to the Great scandal of pious minds; but 
also to the Huge Gratification of the Man and 
those that were with him. But not Content to 
keep his Unholy devices in the scene of their 
Conception, this Man must needs sail or propel 
his Creature even unto Crinan itself, near to which 
place your Servant labours in the Gospel both in 
The Gaelic and English. And so to Fort William, 
with much effusion of stinking vapour and great 
hurt to the light-minded of this Congregation, and 
of the Christian Consciences of the People of Argyll, 
The Isles, and even Inverness.” 

Most of the early uses of the steam-engine, 
indeed, caused consternation, and were viewed by 
many with misgivings. The steamboat was wel- 
comed in the same manner. What the general 
feeling was concerning Symington’s Charlotte 
Dundas, tried in 1802 in the Forth and Clyde 
Canal, we do not know, but Fulton’s Clermont 
certainly, carried terror to the hearts of sailors 
plying on the Hudson in 1807. When we remember 
the reception given to the steam locomotive it will 
cause no surprise that the success of Bell’s Comet 


_| should be thought, to the strict Scottish mind, to 


savour of dalliance with things best left alone. 
With time, however, broader views have come, 
o9 | though an echo of the idea of puny man setting 
‘*himself up in high Places to scorn his Creator 
and His Works” might have recently been heard 
on the occasion of the great accident which ‘has 
bereft us of one of the finest and most recent 
examples of the great line of descendants of the 
Comet. 

It is well that celebrations have been held in 
honour of Bell and his Comet, in order that we 
may be reminded that it is not good to despise the 


333| day of small things, but just what there is to 
336|cCOmmemorate is another matter. 


We are not 
going to concern ourselves with ancient contro- 


| versies, but there is no doubt that Bell was not 


the first man to produce a successful steamboat. 
That honour belongs to Symington, while in America 
Bell had also been anticipated by Fulton. The 
Comet, whose launch has just been celebrated, was 


$40 | therefore hardly a novelty, though more is due to 


Bell than at first appears. He seems to have been 
in touch with Symington, and even to have sup- 
lied Fulton with drawings. Above all, however, 


e was responsible for the first successful com- 


~{ to sail by the 


mercial venture, putting his boat on a regular 
[owing service, which he advertised in the fol- 
wiug manner :—‘‘ The subscriber, having at much 
expense fitted up a handsome vessel to ply upon 
the River Clyde “halen Glasgow and Greenock, 
power of wind, air, and steam, he 
intends that the vessel shall leave the Broomielaw 
” and so on. We are also informed that 
“The elegance, comfort, safety, and speed of this 
vessel requires only to be proved to meet the 
approbation of the public.” It was a great develo 
ment, and for that day the language was cote 
warranted ; but for such a description we would 
now expect something more than a little vessel 
of some 30 tons, of a length of 40 ft., and 
driven by a 3-horse-power engine. What a con- 
trast to the vessels of to-day, from amongst 
which many of the finest took part in the 
display included in last week’s celebrations ! 
Surely the commemoration could not have been 
held in fitter surroundings. The launch of the 
Comet was the practical birth of the great steam- 
ship building industry, which is the pride of Great 
Britain in general, but of Glasgow and the Clyde 
in particular. Apart from the actual historic 
associations, it was quite proper, therefore, that 
this great centre, which produced last year about 
21 percent. of the new tonnage of the entire world, 
should have been the scene of such ceremonies. 
No other place is so intimately connected with all 
the variety of craft, large and small, which has 
followed in the wake of the Comet’s success. 

Comparatively speaking, that success was rapid. 
The Comet commenced running in 1812. Later 
she was sent to Fort William, as described above, 
and also to many parts of England and Ireland. 
A sea-going service was established between 
London and Glasgow in 1815, and development 
was so general that legislation to guard against 
machinery accidents on steamers was enacted 
in 1817. Within six years there were thirty-two 
steamers in use on the Clyde, and others on 
the Thames, Severn, &c. For some time the Ad- 
miralty would not countenance the new system. An 
application from Bell was officially regarded as 
but a new instance of a common practice—of an 
impecunious inventor attempting to get the Govern- 
ment to pay for his experimental work. The 
Dreadnoughts and super-Dreadnoughts of to-day, 
though following naturally enough in course of 
time, did not appear, even in the most rudimentary 
form, for several years, and then rather as a result 
of the insistence of Mr. John Rennie than of the 
importunacy of an inventor. In 1820 Mr. Rennie 
wrote to James Watt, informing him of the deci- 
sion of the Admiralty to have a steamboat. ‘‘ My 
reasons,” he said, “‘I understand, were satisfactory ; 
but unless the Admiralty can cram it down the 
throats of the Navy Board nothing will be done, 
for of all the ignorant, obstinate, and stupid boards 
under the Crown the Navy Board is the worst. 
I am so disgusted with them that, could I at the 
present moment with decency relinquish the works 
under them which I have in hand, I would do so at 
once.” The Navy is fortunately under more pro- 
gressive control now, though even in recent years 
there have been examples of a hesitancy which has 
been viewed with some surprise by engineers. 

The hosts of steam vessels all the world over 
date back, in principle at least, to the early appli- 
cations of Symington, Fulton and Bell. Th 
present river passenger steamer is virtually a latter- 
day edition of the little vessel launched in 1812, 
from the yard of Messrs. John Wood and Co., at 
Port Glasgow, engined by John Robertson, and 
boilered by David Napier, both of Glasgow. The 
present-day Clyde steamers still bear the family 
resemblance, but ocean-going vessels have under- 
gone great transformations in the meantime. Within 
a short distance of the yard from which the Comet 
was launched, now occupied by Messrs. Robert 
Duncan and Co., there are on the stocks or fitting- 
out the Cunard s.s. Aquitania and other liners 
and warships aggregating some 140,000 tons, 
including the super-Dreadnoughts Benhow and 
Ajax. The Clyde, which at the end of June had 
on the stocks tonnage to the amount 673,000, 
and where the launches in the first eight months 
of this year amounted to 417,551 tons, itself con- 
stitutes the greatest possible monument to the 
forerunner of British steam navigation. While it 
is fitting that tangible memorials and inspiring 
celebrations should find place with us, probably 








nothing could afford greater satisfaction to the 
early pioneers than the immense growth which has 
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evolved from the tiny seeds they sowed. Had it 
been given to them to enjoy the contemplation 
of present developments while in the flesh, the 
sadness which beclouded their latter days would 
have been mitigated by this, if by no other, means. 

To the founders of steam navigation we owe our 
present national existence. If deprived of our 
fleets of carriers, threading all the waters on the 
face of the globe, Great Britain would at once be 
rendered helpless. It behoves us, therefore, to 
keep green the memory of the men who were 
intimately connected with the movements which 
have enabled us to take our stand at the head of 
nations and to maintain in its integrity our far- 
reaching Empire. Let us, then, praise famous men 
. . . that have left a name behind them . . . and the 
people will tell of their wisdom and the congregation 
will show forth their praise—as was done in Scotland 
last week-end. But some there be which have no 
memorial ; who are perished as though they had 
never been; and are become as though they had 
never been born; and their children after them 
—let us hold these, too, in kindly remembrance, 
for, after all, only by the united efforts of thousands 
have the transformations witnessed in ships and 
shipping in the last one hundred years, been possible. 








THE ORIGIN OF LIFE. 

Tue proceedings of the British Association were 
opened at Dundee last Wednesday evening by the 
delivery of an address by the President, Dr. E. A. 
Schiifer, Professor of Physiology at Edinburgh. 
The subject he chose was the origin of life, or the 
conversion of inert matter into living organism. 


Naturally, his treatment was suggestive rather than | p 


explicit, for there is no known instance of life having 
been originated under the observation of the philo- 
sopher. Atthe same time it is exceedingly difficult 
to frame a definition of life that is perfectly definite. 
Everybody, Dr. Schiifer said, in opening his subject, 
knows, or thinks he knows, what life is. We were 
all acquainted with life’s ordinary manifestations. 
It should not then be difficult to define life ; yet 
the quest has bafiled the most acute thinkers. 
Herbert Spencer devoted two chapters to the 
discussion of such a definition in his ‘‘ Prin- 
ciples of Biology,” and he had to abandon his 
task. As a mere word, ‘life’ was interesting 
in the fact that it was one of those abstract 
terms which had no antithesis. Most persons 
would regard ‘death’ as its ——— But death 
implied the pre- existence of life; there were 
physiological reasons for regarding death as a pheno- 
menon of life—it was the completion, the last act 
of life. 

We, said the President, could not speak of a living 
object as ‘ possessing’ death in the sense that we 
spoke of a living object as possessing life. On the 
other hand, the expressions ‘living’ and ‘lifeless,’ 
‘animate’ and ‘inanimate’ furnished undoubtedly 
antithetical terms. Strictly and literally the 
words ‘animate’ and ‘inanimate’ expressed the 
presence or absence of ‘soul,’ and not infrequently 
we found the terms ‘life’ and ‘soul’ erroneously 
employed as if identical. But Dr. Schafer warned 
his hearers that his remarks regarding life must 
not be taken to apply to the conception to 
which the word ‘soul’ is attached. The fact 
that the formation of such a conception was only 
possible in connection with life, and that the 
growth and elaboration of the conception had 
only been possible as the result of the most 
complex processes of life in the most complex of 
living organisms had doubtless led to a belief in the 
identity of life with soul. But unless the use 
of the expression ‘soul’ was extended to a degree 
which would deprive it of all special significance, 
the distinction between these terms must be strictly 
maintained. The problems of life were essentially 
problems of matter ; we could nut conceive of life in 
the scientific sense as existing apart from matter. 
The phenomena of life were investigated, and could 
only be investigated, by methods identical with 
those adopted in the case of all other phenomena 
of matter, and the general results of such investiga- 
tions tended to show that living beings were 
governed by laws similar to those which governed 
inanimate matter. The more we studied the mani- 
festations of life the more we became convinced of 
the truth of this statement, and the less we were 
disposed to call in the aid of a special and unknown 
form of energy to explain those manifestations. 

We are not sure that all his colleagues would 
be prepared to follow Professor Schiifer in this 





statement. But he expressed the opinion in plain 
terms, that the podiibeees of life are essentially 
problems of matter, and he was not less outspoken 
in other parts of his address. He went on ta 
discuss the manifestations of life. The most obvious 
manifestation was ‘spontaneous’ movement. A 
drop of water placed under the microscope was seen 
toswarm with life. We noticed a small mass of clear 
slime, the living amceba limax, changing its shape, 
and throwing out projections of its structureless 
substance. We observed similar movements in the 
white corpuscles of our blood, in connective tissue 
cells, in growing nerve cells, in young cells every- 
where. Nothing seemed more justifiable than to 
regard such movements as indicative of life. But phy- 
sicists had demonstrated that oil-drops, mixtures of 
water and alcohol and of other organic and inorganic 
substances, even mercury globules, displayed pre- 
cisely similar apparently amceboid movements. 
The presence of such movements did not therefore 
denote life. Closer investigation of the active 
movements of a vibratile cilium and of contracting 
muscles presented so many analogies with amoeboid 
movements as to render it certain that they were 
fundamentally of the same character and produced 
in much the same manner. The President said : 
‘* Nor can we for a moment doubt that the complex 
actions which are characteristic of the more highly 
differentiated organisms have been developed in the 
course of evolution from the simple movements 
characterising the activity of undifferentiated pro- 
toplasm ; movements which can themselves, as we 
have seen, be perfectly imitated by non-living 
material. The chain of evidence regarding this 
particular manifestation of life-movement is com- 
lete.” 

The resemblances might be contended to be only 
superficial, since in organisms the movements 
were accompanied by other equally characteristic 
phenomena with which non-living material was not 
endowed, such as the taking in of food, assimilation 
and disassimilation. But the osmotic phenomena 
presented by solutions separated from one another 
by semi-permeable membranes or films were again 
precisely of the same nature. The demarcation 
between organic and inorganic chemistry, once 
considered sharp, had long since disappeared, and 
the study of ‘vital’ processes passed more 
and more out of the hands of the biologist into 
those of the pure chemist. It was every day 
becoming more apparent that the chemistry and 
physics of the living organism were essentially the 
chemistry and physics of nitrogenous colloids. 

Living protoplasm always took the form of a 
colloidal solution. In the solutions the colloids 
were associated with crystalloids (electrolytes) ; 
surrounding and enclosing the living substance was 
a film, probably also formed of colloid, which might 
have a lipoid substratum associated with it 
(Overton), however, serving the purpose of an 
osmotic membrane. Similar films occurred in the 
interior of the protoplasm. These films had in 
many cases specific characters, both physical and 
chemical, favouring the diffusion of special kinds 
of materials into and out of the protoplasm and 
from one part of the protoplasm to another. It 
was these changes, associated with those caused by 
active chemical agents formed within protoplasm 
and known as enzymes, that effected assimilation 
and disassimilation. Quite similar changes could, 
however, be produced outside the body (in vitro) 
by purely physical and chemical methods. It 
was true that we were not yet familiar with all 
the intermediate stages of transformation of the 
materials ; but since the initial processes and the 
final results were the same as they would be if 
they had been brought about in conformity with 
the well-known laws, it might be inferred that 
the changes in living substance were effected by 
ordinary chemical and physical forces. 

To contend that growth and reproduction were 
properties possessed only of living bodies would 
also be fallacious. Inorganic crystals grew to a 
limit size, which was not exceeded as a rule, and 
then multiplied. Artificial colloids of an inorganic 
nature (metallic hydroxides, sulphides, &c.) pre- 
sented singular resemblances to the phenomena of 
the growth and division of living organisms when 
placed in appropriate media. Even so complex a 
phenomenon as the division of a cell nucleus, as 
emer { to the multiplication of the cell, could 

imitated by a solution of sodium chloride con- 
taining carbon particles in suspension. The re- 
searches of J. Loeb and others upon the ova of the 
sea-urchin had proved that even sexual reproduc- 





tion, the fertilisation of the egg by the sperma- 
tozoon, resulting in the division of the ovum and 
the formation of cells, could be started by simple 
chemical reagents and by mechanical or electrical 
stimulus. Thus ‘vitalism’ as a working hypo- 
thesis had its foundations undermined, and the 
introduction of ‘neo-vitalism’ and ‘biotic force’ 
did not advance matters. 

When chemists began to break up the proteins into 
their simpler constituents, infinite complexity had 
been considered characteristic of living substance. 
The researches of Miescher and of Kossel had, how- 
ever, established the fact that the cell nucleus, so 
important for the nutritive and reproductive func- 
tions of the cell—which might be said, in fact, to 
represent the quintessence of cell life—did not 
possess a very complex constitution. Some day 
the constituent material of the nucleus might be 
prepared synthetically. The form of the nuclei 
varied infinitely ; yet it was not assumed that it 
was the form, rather than the molecular structure, 
which was essentia]. In building up the proteins of 
the cell substances Emil Fischer had already made 
considerable progress. The elements which com- 
posed living substance were few in number. Carbon, 
hydrogen, oxygen, and nitrogen were always pre- 
sent, and phosphorus was always associated with 
them, both in the nuclear matter and in the more 
diffuse living material known as protoplasm. A 
large proportion of water, rarely less than 70 per 
cent., likewise appeared essential, as well as certain 
inorganic salts, notably common salt, and salts of 
calcium, potassium, magnesium, and iron. ‘‘ The 
combination of these elements into a colloidal com- 
pound represents the chemical basis of life ; and 
when the chemist succeeds in building up his com- 
pound, it will, without doubt, be found to exhibit 
the phenomena which we are in the habit of asso- 
ciating with the term ‘ life.’” 

This conclusion of the President is not fortunately 
worded. It practically means: ‘‘ When we shall 
have produced a living compound, we shall have pro- 
duced life,” and the ‘‘ without doubt” is out of place. 
But the argument leads on to the subject of spon- 
taneous generation. Since Pasteur’s experiments, 
Professor Schiifer remarked, few had ventured to 
adhere to a belief in the spontaneous generation 
of micro-organisms ; Dr. Charlton Bastian seemed 
to be the only eminent scientist still advocating 
this creed, which he did in his ‘ Origin of 
Life.” Dr. Schifer expressed himself entirely con- 
vinced of the accuracy of Pasteur’s experiments. 
That signified only, however, that he would cer- 
tainly not expect to find living torulze and mycelia 
(organisms of marked structural and functional 
differentiation) in hermetically-sealed flasks which 
had been boiled for hours. A boiled infusion of 
organic matter, and still less of inorganic matter, 
was the last place in which he would look for life ; 
the heat would alter the constituents so that they 
would no longer retain chemical resemblance to the 
organic constituents of living matter. But mistrust 
of the evidence in favour of spontaneous generation 
so far brought forward did not preclude him from 
admitting the possibility of the formation of living 
from non-living matter. ‘‘ Setting aside,” the Pre- 
sident said, ‘‘ as devoid of scientific foundation, the 
idea of immediate supernatural intervention in 
the first production of life, we are not only justified 
in believing, but compelled to believe, that living 
matter must have owed its origin to causes similar 
in character tothose which have been instrumental 
in producing all other forms of matter in the 
Universe ; in other words, to a process of gradual 
evolution. Rut it has been customary of late 
among biologists to shelve the investigation of the 
mode of origin of life by evolution from non. living 
matter, by relegating its solution to some former 
condition of the earth’s history when, it is assumed, 
opportunities were accidentally favourable for the 
passage of inanimate matter into animate, such 
occasions having never since recurred, and being 
never likely to recur.” 

Professor Schifer has little sympathy with these 
attempts te shelve a fundamental problem. Lord 
Kelvin (1871), he said, had suggested that life 
germs might have reached the eaith by meteorites ; 
Richter (1865), Cohn (1872), and more recently 
Arrhenius had _ pro the theory of cosmic 
panspermia, that life existed indefinitely in the 
cosmic dust. Those suggestions did not bring us 
any nearer to the conception of the actual mode of 
the origin of life. 

We are sorry we have practically to leave Pro- 
fessor Schiifer here, though he may justly complain 
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that we have merely summarised the first third of 
his address, and dealt only with his popular intro- 
duction, without explaining his real theme, ‘‘ life 
as a product of evolution.” The process of evolu- 
tion, he pointed out, was universal. The materials 
of the globe were continually undergoing transition ; 
new combinations were constantly being formed, 
new elements were making their appearance. The 
transition of non-living into living matter would 

robably be so gradual as to escape detection. 
bres death—we have jumped almost to the end— 
was not instantaneous. Some cells—the muscle 
cells, the white blood corpuscles, &c.—could be kept 
active for days and weeks after the general death 
of the hody, or after removal from the body. Any 
part or organ of the body, even the heart, could be 
maintained alive for a time if its blood vessels were 
perfused with an oxygenated solution of salt ; 
whole parts of dead bodies had been transferred 
to living bodies by the surgeon. Such revival and 
prolongation of the life of separated organs was an 
ordinary procedure in laboratories of physiology. 
Like all the instances enumerated, it was based on 
the fact that the individual cells of an organ had a 
life of their own largely independent, so that they 
would continue under suitable circumstances to 
live, although the rest of the body to which they 
belonged might be dead. But some cells were 
more necessary to maintain the life of the aggregate 
than others on account of the nature of the func- 
tions that had become specialised in them. 

There is plenty to meditate over in this. One 
fancies one can conceive the possibility of such opera- 
tions, after having grasped the idea that our own life, 
like that of all the higher animals, is an aggregate 
of life, as Professor Schiifer puts it. The life of 
the whole is the life of the individual cells; but 
the life of some of these cells may be put an end to, 
and the rest yet continue to live; that is, in fact, 
happening every moment of our lives. What is 
apparently more difficult to comprehend—though 
the problems are too intimately interrelated to 
allow of their being separated —is how the human 
body, this amazingly complex aggregate of millions 
of cells, each endowed with life, performing in 
large or small groups multitudinous functions, is 
controlled in such a way that the whole has an 
individual existence. That, the study of Professor 
Schiifer’s exceedingly instructive address will help 
the reader to grasp ; it would be useless for us to 
abstract this physiological essay. Though we have 
omitted more from the address than we have com- 
mented upon, we may perhaps point out that one 
mysterious factor—volition—is not noticed by Pro- 
fessor Schiifer. His task was sufficiently difficult 
as it was, and as brain-power is one of the subjects 
to be discussed in the Physiological Section, the 
problems of the will-power are not likely to be 
passed over. 








SUBURBAN TRAVEL FACILITIES IN 
LONDON. 

Tue railway and other means of passenger 
transport of London and its suburbs are so con- 
tinually the subject of extension and change that 
periodic attention is necessary if one is to maintain 
adequate acquaintance with the state of their 
development. For this reason, even apart from 
the great importance of the matter itself, we 
feel no hesitation in returning to a consideration 
of the general travel facilities of the Metropolis, 
although we have already many times dealt with 
them. Much of the development which is now 
taking place is intended to assist and foster 
internal travel in London proper, but the greater 
part of that development is concerned rather with 
the encouragement of suburban travel, and it is in 
respect to this latter aspect that we wish to con- 
sider some of the work which is now being done. To 
what extent the process of suburban expansion will 
extend it is, of eourse, impossible to say, but there 
is certainly as yet no sign that itis nearing its limit, 
expansion, indeed, seeming to have received a new 
impetus from the work of the genial folk who, 
tempering philanthropy with businoss, are ringing 
London with a series of ‘garden cities.” The 
obvious duty of the railway companies and other 
transport bodies, in these circumstances, is to foster 
and encourage the increasing travel which the 
extending suburbs bring into being, and a brief 
consideration of some ot the schemes which they 
are carrying out, or have under discussion, will 
indicate in what a thorough manner the new 
demands are being responded to. 





The handling of the traffic to and from the 
rowing outer districts is in the main a question 
or the railway companies, although in some direc- 

tions their efforts are added to by those of the 
electric tram services. In certain cases, also, 
omnibus services are being run to considerable 
distances from the centre, and appear to obtain 
a fair share of the traffic. It appears likely, in 
view of recent financial arrangements, that a con- 
siderable extension of the omnibus services in the 
outer districts will be seen, and that by running 
from the outer termini of the railways it will be 
possible tu maintain paying services to some of the 
villages and towns now relatively inaccessible. 
The recent institution of the omnibus services 
between Hounslow and Windsor and Staines is an 
example of this class of development. It is by 
working in conjunction with the railways in this 
way, and cutting down the proportion of the 
journey that has to be spent on the omnibus, that 
a real suburban traffic can be cultivated. Such a 
service as that of the London General Omnibus 
Company to St. Albans may develop an inter- 
village traffic, but it is difficult to see that it can 
even really cater for genuine and daily suburban 
travel. It is questionable indeed whether it can 
even develop beyond the present state of a mere 
holiday run. 

Most of the work which is being done by the 
railway companies to take advantage of, and to 
encourage, suburban expansion takes the form of 
the electrification of older steam lines, although 
in addition a fair amount of new construction is in 

rogress. Of the new work, the greater part is 
intended to be worked electrically, as is not sur- 
prising at this time of day when electricity 
seems to have definitely established its posi- 
tion as the most suitable agent for the opera- 
tion of suburban lines. As an example, how- 
ever, of a new line on which there is yet no 
question of electrical working we may refer to the 
extension of the Enfield branch of the Great 
Northern Railway from Cuffley to Hertford, which 
has just been commenced. This line, which will 
ultimately be extended to Stevenage, will run 
through a district which is capable of great deve- 
lopment, and will still further extend the large 
suburban area served by the Great Northern 
Company. That this company, in its suburban 
services, is able to maintain very effective competi- 
tion with newer and electrified lines is shown by 
the continued expsnsion of its suburban districts. 
The company is in a favourable position, owing to 
its junction at Finsbury Park having direct connec- 
tion with King’s Cross, Moorgate - street, and 
Broad-street, and in addition being served by two 
of the tube railways. A new island platform has 
been constructed at Finsbury Park, and was brought 
into use a few weeks ago. This new platform will 
facilitate the handling of the large and growing 
suburban traffic, the extent of which is indicated 
by the fact that 52 outward suburban trains leave 
Finsbury Park between 5 and 7 o'clock each evening. 
There are, in addition, a number of suburban trains 
from the City and King’s Cross which, during the 
same hours, run through Finsbury Park without 
stopping. 

e are not aware that any scheme of electrifica- 
tion has, as yet, been seriously contemplated in 
connection with the Great Northern suburban lines, 
and the matter would be one of considerable com- 
plication, owing to the through running of trains 
to three termini, as mentioned above. The forth- 
coming electrification of the North London line 
may, however, ultimately have an effect in the 
matter. The North London Railway electrification, 
as at present planned, would not run to Finsbury 
Park, but would extend from Broad - street to 
Canonbury, which covers the greater part of the 
line over which the Finsbury Park and Broad- 
street trains work. As is well known, the North 
London Railway electrification is part of a very 
extensive scheme which has been undertaken by 
the London and North-Western Railway Company. 
It is doubtful if in the past this company has catered 
sufficiently for local traffic in the neighbourhood of 
London, and if the districts it serves might not by 
greater attention have been developed more rapidly 
than has actually been the case. this as it may, 
however, the scheme of electrification now in hand 
is one of the most important that has been entered 
into in the country. The work includes a new 
line from Kilburn. to Watford alongside the 
existing roads; this has been completed as 
far as Harrow, and is now in operation with 


steam trains. It was originally intended to carry 
this line into Euston by means of a tube railway, 
but for the moment this part of the scheme is not 
being proceeded with. A connection is, however, 
to be made with the Baker-street and Waterloo 
tube, which is to be extended to Queen’s-road. In 
addition to the new Watford line the North 
Western scheme includes, as stated above, the 
electrification of the North London line from 
Broad-street to Chalk Farm, and of the Hamp- 
stead Junction Railway from Camden Town 
to Willesden. also of the West London Exten- 
sion from Willesden to Earl's Court, and the 
lines from Willesden to Kew and Richmond. The 
scheme will put the Watford district in particular 
in a very favourable position as regards services 
into London, as it will be possible to run through 
trains to Euston, Broad-street, and to the western 
districts served by the Baker-street and Waterloo 
tube. 

The growing importance of the suburban traftic 
into and out of London is reflected in the exten- 
sions which have been made, or are being carried 
out, by some of the tube railways. These exten- 
sions in the main aim at the cultivation of a 
larger amount of suburban traftic rather than an 
increase of purely internal travel, although the 
latter will naturally follow to some extent. The 
best examples of this type of extension are 
those of the Central London Railway to Liver- 

ool-street and the Baker-street and Waterloo 
Railway to Paddington. The fir-t of these, as 
recorded in our columns, was opened a few weeks 
ago, while the second is now under construction. 
The access to two of the great termini which these 
railways will obtain as a result of these extensions 
will considerably shorten the time required from 
important parts of London to reach the suburbs 
served by those termini. In addition to the ex- 
tension to Paddington, the Baker-street and 
Waterloo Railway is to be further extended to link 
with the new London and North-Western Railway 
electrification scheme, as mentioned above. A 
further extension is also in progress on the Central 
London tube, by which it is to be carried from the 
Western terminus at Wood-lane to join the Great 
Western line at Ealing. It is expected that this 
extension will be completed in about 18 months’ 
time. It will obviously still further help to open 
up some of the western suburbs, although many of 
these are already well served by the Metropolitan 
District Railway. 

A further extension of the Central London Rail- 
way has been discussed in a quite unofficial way. 
The idea is that the line should be continued into 
the Thames Valley to Twickenham, or thereabouts. 
The present state of affairs in reference to the 
proposal, however, does not necessitate its serious 
consideration. A much more probable develop- 
ment in the districts around the river in the west 
is the electrification of some of the suburban 
lines of the South-Western Railway Company. 
Although no definite decisions have been come 
to in connection with this matter, investigations 
of existing and potential traffic are being carried 
out, and it is practically certain that electrifi- 
cation in some form, and to some extent, will ulti- 
mately be undertaken. Befure leaving the western 
districts we should refer to the projected line from 
Wimbledon to Sutton, which will form an exten- 
sion of the District Railway, and will further 
increase the large suburban area now served by 
that company. 

In addition to the tube extensions already men- 
tioned, important works are being carried out at 
both ends of the Charing Cross, Euston, and 
Hampstead Railway. These consist of an exten- 
sion to the Embankment at Charing Cross, which 
will much facilitate interchange with the Baker- 
street and Waterloo and the District Railway, and, 
at the end of the Golder’s Green branch, an exten- 
sion to Hendon. This latter extension will be 
some two miles long, and will take the line into an 
area at present only served by motor omnibuses 
and the Midland Railway. Another extension in 
the north-west will take the form of a line from 
Rickmansworth to Watford, which is to be con- 
structed by the Metropolitan Company. This 
extension, together with the new London and 
North-Western line, will place the Watfurd district 
in a most favourable position in respect to suburban 
service. The Metropolitan Company are carry- 
ing out widening works in the neighbourhood of 
Finchley-road to enable the growing traffic, and 





the new traffic which this extension will bring, to 
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be efficiently handled. As is well known, Baker- 
street station is also being entirely remodelled, and 
extra through lines connecting with the Inner Circle 
are being laid, so that more through trains from 
the Metropolitan line can be run into the City. 

To make our list of new work and electrification 
complete, or approximately complete, we should 
mention the conversion of the Kast London Rail- 
way, which is now well in hand, and the proximate 
extension of the Brighton Company’s single-phase 
system to Purley, or thereabouts. The very pos- 
sible electrification of the Tilbury line subsequent on 
its absorption by the Midland Company, should also 
be mentioned. It will be seen that altogether there 
is quite a large amount of work, either in hand or 
likely to be put in hand, in connection with suburban 
travel facilities,and that, apart from definite schemes, 
there are many further proposals which suggest 
that extension and modification will go on for many 
years yet. In electrification in particular much is 
certain to be done, and if the manufacturers of 
electrical apparatus are not on the eve of the 
complete electrification age of which they once 
dreamed, there are none the less likely to be 
orders placed by the railway companies in the near 
future which may help materially towards the better 
state of affairs which has gradually showed signs 
of coming to their industry. 








WAR OFFICE AEROPLANE 
COMPETITION. 

Week by week we have recorded the progress 
‘made in the War Oftice Aeroplane Competition on 
Salisbury Plain, which closed on the 27th ult. 
The awards made in connection with these tests 
have now been published. They are as follow :— 

A. Prizes open to the world for aeroplanes made 
in any country :— 

First prize (4000/.). to Mr. 8S. F. Cody, for Cody 
biplane (British) No. 31. 

Second prize (2000/.), to A. Deperdussin, for Deper- 
dussin monoplane (French) No. 26. 


B. Prizes open to British subjects for aeroplanes 
manufactured wholly in the United Kingdom, 
except the engines :— 


First prize (1000/.), to Mr. S. F. Cody, for Cody 
biplane No. 31. 


As oo other British aeroplane completed all the 
tests, the two second prizes will be withheld, but 
the three third prizes of 5001. each are awarded to :— 


Tbe British Deperdussin Company, Limited, for 
Deperdussin monoplane No. 21. 

The British and Colonial Aeroplane Company, 
Limited, for Bristol monoplane No. 14. 

The British and Colonial Aeroplane Company, 
Limited, for Bristol monoplane No. 15. 


The following entrants, whose aeroplanes were 
submitted to all the tests, will receive 100/. in 
respect of each aeroplane :— 


M. Ducroeq, for Hanriot monoplane (French) No. 1. 

M. Due , for Hanriot monoplane (French) No. 2. 

The Aircraft Company, Limited, for Maurice Farman 
biplane (French) No. 22. 

L. Blériot, for Blériot monoplane (French) No. 4. 

L. Blériot, for Blériot monoplane (French) No. 5. 

A. V. Roe and Co., Limited, for ‘ Avro” biplane 
‘British) No. 7. 


A. V. Roe and Co. * Avro”). 
14. | British and Colonia’ Aeroplane 
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To those who have followed our reports of the 
trials up to last week, Mr. Cody’s victory will 
hardly come as a surprise. While he made no 
records in either climbing or speed, his accom- 
plishments were excellent, and in such important 
matters as range of speed, and oil consumption, he 
was far ahead of any of those competitors who 
approximated to his performance in the speed and 
climbing trials. By competing in both sections A 
and B—i.e., in the open class and in the class 
restricted to British machines—he has secured two 
prizes totalling 50001., which few will grudge him. 
His success is the more meritorious from the fact 
that it is virtually due to single-handed effort, for 
he designs, builds, and flies his machines himself, 
while they are constructed on original lines of his 
own, and can in no sense be called copies of other 
people’s work. 

The success of the French Deperdussin might 
also have been fairly anticipated. This, again, was 
a machine which did nothing very exceptional in the 
way of performance, unless the fact that it was the 
first to complete all its tests be regarded as such. 
Nevertheless, it proved itself to be of an all-round 
excellence. 

With regard to the other foreign aeroplanes 
which went through all the tests successfully, 
it may appear at first sight somewhat hard that 
they should only have a meagre 100/. a-piece after 
doing such excellent work. By the rules of the 
competition, however, there were only two large 
prizes open to foreign firms, and as one of these was 
taken by a British machine, only one other was 
available. The rules were published before the 
entries were received, and the conditions were 
accepted by the competitors. It must also be re- 
membered that flight has been far more encouraged 
by foreign governments than our own, and there- 
fore if our own manufacturers can take one of these 
prizes, it is all the more to their credit. The 
important point to manufacturers is not prize money, 
but the probability of obtaining orders for aero- 
planes. In this respect there is little doubt that 
those who were successful will obtain their 
reward. 

With regard to the constructional features of the 
winning machines it is very remarkable that the first 
prize has gone to a type which is generally regarded 
as practically obsolete. Mr. Cody’s machine is 
one of the very few left in which the vertical con- 
trol is entirely by the front elevator. This elevator 
is in fact arranged very much as in the original 
Wright aeroplane, with one important exception— 
viz., that it is made in two equal , which are 
warped with the wings. Other peculiarities are that 
the propeller is behind the main wings, and is geared 
down, while the pilot sits in front of the main 
plane entirely exposed. It may be doubted, how- 
ever, whether these points really have much to do 
with its success, which is probably more due to the 
fact that both the wing surface and power of Mr. 
Cody’s machine are ample for the work it has to do. 
As there is a minimum limit to the size of a ship to 
carry a given weight of cargo at a given speed, so 
there is a limit to the extent to which the size of 
an aeroplane can be reduced for a given load and 
rate of climbing. If the size be kept down to the 
minimum, the machinery and structure must be of 
the lightest possible type in order to obtain the 
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The weights are the actual flying weights at start of three hours’ flight. 


Machine No, 
22. Aircraft Company (“ Farman”). 
26. Armand Deperdussin. 
31. 8. F. Cody. 


desired result. If the size be increased, the load 
is a smaller proportion of the total weight, and 
the machinery and structure may be more sub- 
stantial. 

The Cody aeroplane has nearly 500 sq. ft. of 
wing surface. Hence there is ample margin for 
carrying a water-cooled engine of substantial con- 
struction, and also a margin for flying relatively 
slowly. If the large-winged machine is to fly fast, 
however, it must have ample power, and a great 
many of Mr. Cody’s difficulties have, no doubt, 
heen due to the fact that it is only quite recently 
that satisfactory engines of over 100 horse-power 
have been available. The Farman had even a larger 
wing surface than the Cody machine, but much 
less power, and it performed excellently in every 
way, though it was somewhat slower than other 
machines. It will be remembered that the mono- 
plane which Mr. Cody built and entered for these 
trials was also a very large machine, but it was 
unfortunately wrecked just before the trials. It 
will be interesting to see in what direction the 
Cody machine develops in the future. The De- 
perdussin which secured the second prize appears 
again to emphasise the advantage of ample 
size, for it had the largest wing surface of any of 
the monoplanes which were in a position to go 
through the trials. In other respects the general 
construction of this monoplane is of the conven- 
tional type, with the details well worked out. The 
main wings are very substantially stayed with wire 
rope. An excellent point is that the landing 
wheels are larger than is usual. 

A point of great importance illustrated in the 
latter days of the trial is the absulute necessity of 
making the wings of aeroplanes strong enough to 
stand any stress that may possibly be put on them. 
The “Avro” got temporarily out of control and 
fell nearly, if not quite, vertically for some 400 ft. 
Control was then regained and the machine 
‘* flattened out” and flew normally. It has been 
contended by certain constructors that wings 
should not be expected to stand the stresses which 
may be produced in such cases ; but in this case had 
the wings broken a disaster would have occurred. 
This machine has the distinction of having much 
the lowest consumption of petrol of any which com- 
pleted the three hours, and the lowest oil consump- 
tion but one. It appears to be slightly under- 
powered for the climbing test, but it may be 
pointed out that its tank capacity, both for petrol 
and oil, are considerably above that required for a 
4} hours’ run. 

We give the results of the trial in the table 
above. It will be seen that the wing surfaces do 
not agree exactly with those given in our last issue. 
The latter were from makers’ statements, while 
those now given are from measurements of the 
machines. The discrepancy arises probably in most 
cases from the fact that in the present table the 
tail surface is included, while in the areas previous! y 
given it is probably omitted in many cases. Whether 
it should be taken into account when considering 
the load carried per square foot is a moot point. 
Many tails are flat, and are called ‘‘ non-lifting, 
but it does not necessarily follow that a tail carries 
no load because it is flat. We will defer further 
comment on these trials until the issue of the 
official report. 
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MEANS OF ESCAPE IN CASE OF FIRE. 


Tue recent appalling fire within the confines of 
the City of London, as a result of which a number 
of unfortunate girls lost their lives, has naturally 
set people thinking on the question, Who is liable 
to provide means of escape in case of fire? Even 
if attention is confined to the Metropolis, it will be 
seen that the question of liability as between land- 
lord and tenant is by no means easy to decide. 
furthermore, the question how far a local or any 
authority has power to insist that means of escape 
shall be provided, is not altogether clear. 

In London the duty of seeing to the existence of 
proper means of escape in case of fire is imposed on 
the London County Council ; and powers are con- 
ferred on the Council by the London Building Acts 
(Amendment) Act, 1905, which makes provision 
for ‘new buildings” —that is to say, for buildings 
the erection of which was commenced after the 
commencement of that Act, and for protection in 
all buildings in existence on and after the first 
day of January, 1907. By Section 9, ‘‘ From 
and after the first day of January, 1907, in the 
case of any existing building (except a dwelling- 
house occupied as such by not more than one 
family) which is :—(a) A high building ; or (6) A 
building in which sleeping accommodation is pro- 
vided for more than twenty persons or in which 
more than twenty persons are employed; the 
Council, if in their opinion such building is not 
provided with proper and sufficient means of escape 
therefrom in case of fire, may at any time serve on 
the owner of such building a notice requiring him 
to provide such means of escape as can be reason- 
ably required under the circumstances of the case. 
Any such notice shall specify in detail the 
requirements of the Council, and the owner of 
such building shall, subject to the provisions of 
this Act, execute and do all such works and things 
as may be necessary in order to comply with any 
requirements made by the Council under this 
section, and (in the event of an appeal) confirmed 
or varied by the tribunal of appeal, as hereinafter 
provided, within such period as may be required by 
the Council or (in the event of an appeal) the 
tribunal of appeal.” 

Consideration of certain words and phrases used 
in this section makes it plain that the powers of 
the Council are very limited. In the first place, a 
somewhat wide construction has been put upon the 
word ‘‘family.” In the case of the London County 
Council ». Cannon Brewery Company (1911), 
1 K.B. 235, a fully-licensed public-house had an 
elevation of four storeys above the basement. 
Nearly the whole of the ground floor was used 
as a bar. There were two sitting-rooms on the 
first floor, and six bed-rooms on the second and 
third floors. The house was inhabited by thirteen 
persons—namely, the tenant, his wife, and three 
children, their servant, and the seven members of 
the public-house staff—all of whom slept and had 
their meals there. Upon a summons for failing to 
comply with the requirements of Section 12 of the 
London Building Acts (Amendment) Act, 1905, 
the magistrate held that the public-house did not 
come within Section 12 of the Act of 1905, because 
‘it was a dwelling-house occupied as such by not 
more than two families,” inasmuch as the thirteen 
persons formed only one family. It was held that, 
upon the facts, the decision of the magistrate was 
right, inasmuch as it was impossible to draw any 
distinction between the servants of the tenant and 
the members of the public-house staff, and to say 
that the latter were not equally members of the 
same ‘‘ family” as the former. 

A “high building” means any building having a 
storey the level of the fluor of which is more than 
50 ft. above the level of the footway (if any), imme- 
diately in front of the centre of the face of the 
building in which such storey is situate, or (where 
there is no such footway) above the level of the 
ground before excavation. 

Paragraph (b) makes it plain that the Council 
cannot interfere with any building other than a 
high building, unless it has sleeping accommodation 
for more than twenty persons, or unless twenty 
persons or more are actually employed there. 1t 
might be large enough and be adapted to be occu- 
pied by more than twenty persons, but that fact 
would not give the power to the County Council. 


The ‘‘owner” of the building to whom notice is 
to be given is the person who for the time being is 
receiving the rack-rent of the premises, whether on 
his own account or as agent or trustee for any 


other person, or who would so receive the sum 


if such premises were let at a rack-rent. The 
owner has a right to appeal to what is called 
the ‘tribunal of appeal” if an order is made 
against him which appears to be harsh. If an 
order is made, a later section in the Act (Section 14) 
provides that: ‘‘ All means of escape in case of 
fire provided in accordance with any of the pro- 
visions of this Act or otherwise shall be kept and 
maintained by the owner of the building in respect 
whereof they are provided in good condition and 
repair and in efficient working order, and no person 
shall knowingly or wilfully obstruct or render less 
commodious, or permit or suffer to be obstructed or 
rendered less commodious, any such means of escape 
as aforesaid.” 

It remains to consider a question of serious 
practical importance. A liability being thus im- 
posed upon the ‘‘owner,” can he be compelled to 
carry out works which will involve a trespass on 
neighbouring property? Having regard to the 
interpretation placed upon corresponding provisions 
in the Factory Act, 1891, it seems that the County 
Council has no such power. In London County 
Council v. Brass (1901), 17 T.L.R. 504, a sanitary 
authority gavenotice under Section 7, Sub-Section7, 
of the Factory and Workshop Act, 1891, to the 
owner of a factory to provide certain works as a 
means of escape in case of fire. The works specified 
would, if carried out, have involved an act of tres- 
pass on other premises in the occupation of third 
persons as tenants to the owner of the factory, 
though the latter did not claim arbitration under 
the section. It was held that the notice was not 
final and conclusive as against the factory owner, 
and the magistrate ought not to convict the owner 
for refusing to comply with the notice. 

Finally, can the liability be shifted by the 
‘*owner” on to the occupier? One is familiar 
with the clause in a lease which provides that 
all ‘‘out-goings” shall be borne by the tenant. 
Are charges of this kind, imposed by statute, 
included in the term ‘‘outgoings”? Section 20 
of the London Building Act, 1905, provides 
that the owner of any building who has paid or 
incurred the expenses of executing any work in 
respect of such building which the owner of 
such building is required to execute under any 
provisions of this Act, or has paid any other 
expenses which by any such provision as aforesaid 
are required to be borne or paid by the owner, may, 
if he thinks fit, apply to the County Court of the 
district in which such building is situate ; and such 
court may thereupon issue a summons requiring the 
several persons entitled to any estate or interest in 
the building to appear before the court, and the 
court may make such order concerning such 
expenses or their apportionment among all the 
several persons entitled to any estate or interest in 
the building as appears to the court to be just and 
equitable in the circumstances of the case, regard 
being had to the terms of any lease or contract 
affecting such building. 

It is clear upon this section that it is to the 
County Court of the district that the question of 
apportioning expense must be referred. The free- 
holder and the tenant of the building would be 
‘*persons interested” within the meaning of the 
section ; but the question, What isjustand equitable ’ 
does not arise when the tenant has expressly cove- 
nanted to pay the expenses (Morris v. Beal (1904), 
2 K.B. 585). It is not often, however, that the 
lease provides specially for payment of the particular 
expenses to be incurred under this Act. A general 
clause is more often invoked to place the liability 
on the tenant. Thus the ordinary form of lease 
often provides that the lessee must pay all ‘‘ rates, 
assessments, and outgoings, in respect of the 
demised premises.” It is by no means clear, how- 
ever, that an action could be founded on the 
covenant so as to enable the owner to get rid of the 
whole liability. Im Horner v. Franklin (1905), 
1 K.B. 479, it appeared that certain premises which 
were a factory within the meaning of the Factory 
and Workshop Act, 1891, were leased for a term of 
years. The lease contained a covenant by the 
lessees to pay all ‘‘ rates, assessments, and outgoings 
in respect ot the demised premises.” Subsequently 
the landlord was required by the London County 
Council, under Section 7 (2) of the Act of 1905, to 
make certain alterations on the premises so as to 
provide means of escape in case ot fire. Thealtera- 
tions included the reopening of certain doorways 
which had been blocked up by the landlord in pur- 





suance of a covenant of the lease. He sued, in the 





High Court, to recover the whole expenses of the 
alterations. It was held that although these 
expenses might be ‘‘ outgoings” (as held by 
Darling, J.), yet, even so, the landlord had no 
cause of action in the High Court, his only remedy 
being an application in the County Court under 
Section 7 (2) of the Act. From this it would seem 
that a similar claim under the London Building 
Act might be met by a reference of the owner to his 
rights under the section above considered. 

Enough has been said to show that the procedure 
by which the County Council can enforce the pro- 
vision of means of escape in case of fire, while fairly 
simple, does not extend very far. Thousands of 
comparatively large houses and suites of offices must 
still be out of reach. We are not forgetting, of 
course, that by Section 12 of the Act the Council 
also has power to direct that, in the case of build- 
ings occupied by more than two families, and 
having more than two storeys, or exceeding 30 ft. 
in height, they shall be provided with means of 
access to the roof. Nevertheless, a very large 
number of buildings are outside the scope of the 
operations of the Council. 








COMBUSTION OF NITROGEN 
COKE-OVEN GAS. 

Tue fixation, and in particular the oxidation of 
atmospheric nitrogen, has slowly advanced during 
the last decade after the enormous importance of 
this problem had fully been recognised. We have 
repeatedly dealt with the problem. The combustion 
of nitrogen in the electric arc or arc-flame has been 
made a success in Norway, Germany, and else- 
where ; but very little ot the electric energy is 
really utilised for the oxidation of nitrogen, and 
the resulting gas mixture contains very little of the 
nitric oxide NO, which is subsequently converted 
into nitric acid or other compounds. There are 
other successful or promising processes. Calcium 
carbide is, again chiefly in Norway and Germany, 
transformed into cyanamide, which is utilised as 
such or as raw material for the preparation of 
ammonia and other nitrogen compourds. Haber 
and the Badische Anilin-und Sodafabrik make 
ammonia out of its elementary constituents, hydro- 
gen and nitrogen ; and Serpek and others bind the 
nitrogen of the atmosphere by heating aluminium 
and magnesium or their carbides in a current of 
nitrogen. The products of these latter processes 
are hardly on the market, and they require the 
previous isolation of the nitrogen. ‘There is hence 
room for further methods. 

The process of Dr.-Eng. F. Hiusser, of Niirn- 
berg, will interest the engineer, because the nitro- 
gen is burned, not in an electric arc, but in an 
explosive mixture of illuminating gas or coke-oven 
gas and air ; blast-furnace gas might answer for the 
purpose. The process could hence be combined 
with the favourite scheme of those modern engi- 
neers who wish to burn the coal near the pit mouth 
and to transmit power by electric mains and by 
gas pipes, not by coal transport. Hiusser’s argu- 
ment is the following: According to Nernst the 
combustion of nitrogen is a purely thermal reaction, 
expressed by the equation N, + O, = 2 NO, and 
the yield increases with rising temperature. Explo- 
sions which take place at high temperatures should 
therefore also yield nitric oxide. That they did 
had long been known. It was believed, however, 
that the heating was too sudden, and the cooling 
of the hot gases on the other hand too slow in an 
explosion chamber to prevent the re-decomposi- 
tion of the formed NO by continued heating. 
Hiiusser’s experiments, partly described in the 
Verhandlungen des Vereines zur Befirderung des 
Gewerbefleisses in 1906, and further explained in 
the Zeitschrift des Vereines Deutscher Inyenieure of 
July 20, 1912, would tend to show that the explo- 
sive combustion should technically be applicable 
for the production of NO, and that the reaction 
is not merely thermal. The experiments were 
made at Niirnberg, with the assistance of the 
Maschinenfabrik Augsburg-Niirnberg, and a plant 
for the manufacture of nitric acid from coke-oven 
gas and air is now in the course of construction at 
the de Wendel Colliery, near Hamm, in West- 
phalia. 

The first explosive chamber of Hiiusser had a 
capacity of 552 cub. cm. only. The results seemed 
to be in accordance with the view of Nernst—i.e., 
the yields of NO were such as would correspond 
to the temperatures which were deduced from the 
pressures measured by an indicator. The subsequent 
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experiments, conducted with a larger vessel of a 
capacity of 1651 cub. cm. (0.054 cub. ft.), gave higher 
yields, exceeding the theoretical by 100 per cent. 
and more. In their experiments with cooled arcs, 
Haber and Koenig have likewise obtained higher 
yields than the assumed temperatures would justify 
on the thermal theory, and they have hence sug- 
gested electric, in addition to thermal, influences. 
Experimenting with the silent discharge at ordinary 
low temperatures, Warburg had also realised yields 
which were too high, and he had suggested photo- 
chemical reactions. Hiusser adopts this latter 
suggestion, since electric currents cannot play any 
part in his process. He admits that the tempera- 
ture deduction from the pressure determination is 
not free from objection ; he points, however, to 
Pier’s determination of the specific heat of argon 
(a monatomic gas) in justification of this method of 
temperature estimation in explosion experiments, 
and to the confirmation of Nernst’s values by 
Jellinek and others. We will leave these theoretical 
considerations apart, and confine ourselves to the 
technical side. 

The explosion chamber, of <<. ft. angpitiy. 
used in the practical test to which we shall pre- 
sently refer, resembled the already mentioned larger 
experimental vessel or bomb which is illustrated 
in Fig. 1. It was a cast-iron cylinder, enamelled 
inside, and closed above by a flat cover perforated 
to admit of introducing and withdrawing the 
various gases and of determining the pressures 
with the aid of a valve and a Rosenkranz spring 
indicator. The resulting pressure-curves were 
remarkably concordant and steady; in the small 
apparatus first used the indicator-curve showed 
some oscillations, but these oscillations were not 
noticed with the larger apparatus. In order to cool 
the gases immediately after the explosion water was 
injected at a. A weight of about 8 kg. (18 lb.) 
fell through a height of about 8 ft. on the plunger 
of the pump which threw a powerful jet of water 
against the opposite wall, on which the water was 
atomised. The same weight also closed the primary 
circuit of a large induction apparatus, the secondary 
of which comprised the spark-gap Z (two platinum 
wires). For an experiment the bomb was first 
evacuated, then filled with illuminating gas 
(analysed) and compressed air, and left to itself for 
about an hour. The valve was then quickly opened, 
and the explosion started. The initial pressure was 
mostly about 3 atmospheres, the maximum pres- 
sure about 25 atmospheres. Figs. 2 and 3—the 
former without, the latter with, water injection— 
illustrate pressure curves; the rapid drop of the 
pressure in the quenched gas mixture can be seen 
in Fig. 3. The NO wasabsorbed by water, either 
by the injection water or by water with which the 
lining of the bomb had been wetted ; the water was 
afterwards kept for a day or so in the screwed-down 
bomb to absorb allthe gas. Experiments were also 
made with mixtures of carbon monoxide and air. 
Quenching raised the yield of NO by 20 per cent. 
in the case of illuminating gas, and by 50 per cent. 
in the case of the monoxide explosion ; in the prac- 
tical tests it was not resorted to, however, as it would 
have caused trouble. The maximum temperatures 
were estimated at about 2100 deg. Cent. absolute. 

The practical tests were made first at the coke 
ovens of Dr. C. Otto and Co., at Dahlhausen, and later 
at Niirnberg. The bomb was of the above-described 
construction, but there was no quenching device, 
and an exhaust-valve was provided in the bottom 
of the cast-steel bomb, which had a capacity of 
100 litres (34 cub. ft.). In the first arrange- 
ment the bomb was charged with both gas and 
air by a compressor; the mixture was fired, 
the gases were pressed out through the exhaust, 
and the bomb flushed with air, the compressor 
keeping in motion all the time. In the Niirnberg 
experimental plant there are two separate com- 
pressors—for the gas and ior the air. e former 
compressor had a stroke of 300 mm., and a cylinder 
diameter of 250 mm., and was driven by an electric 
motor; it charged gas at 4 atmospheres into a 
cylinder. The larger two-step air-compressor, also 
electrically driven, supplied air at 6 atmospheres ; 
the air could be preheated by ing it through a 
gas furnace. Separate pipes led the gas and air 
through simple disc-valves into the bomb ; air for 
flushing entered from the other side. Ignition was 
by means of a Bosch apparatus. 

The various experiments, an account of which was 
given by Dobbelstein in Glick Auf of February 24, 
1912, on pages 289 to 300 of vol. xlii. of that journal, 
were undertaker for the purpose of ivestigating the 





influence of initial gas pressures (up to 4 atmo- 
aay absolute), preheating (up to 300 deg. Cent. )of 
the air, and, further, of an addition of oxygen to the 
gas mixture. The three means proved decidedly 
advantageous. In a real plant the effective pre- 
heating would be effected by the hot exhaust, which 
must be cooled. The addition of oxygen (about 
one-third as much as coke-oven ) to the coke- 
oven gas also raised the yield of No very consider- 
ably, although the actual arrangements did not 
permit of combining the addition of oxygen and 
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preheating in this case. This oxygen, it should be 
noted, need not by any means & pure, whilst 
the nitrogen which is wanted for the cyanamide 
(nitrolim) manufacture must be very pure, free even 
from carbon monoxide and carbon dioxide, which 
would react with the hot carbide. One noteworthy 
feature of the experimental plant is that, in a long 
series of experiments, the maximum pressures were 
always the same, 22 kg. per sq. cm., demonstrating 
that the explosions were under perfect control. Our 
diagrams are reproduced with the permission of the 
two journals to which we have referred. The dia- 
grams, Figs. 4 to 6, illustrate some pressure-curves 
obtained in the seg explosion cylinder. Preheat- 
ing was not applied in the case of Fig. 4, nor was 
oxygen added to the charge ; the initial pressure 
was 4 atmospheres absolute. In Fig. 5 the gas was 
preheated, but no oxygen added, and the initial 





pressure was 5 atmospheres. Fig. 6 illustrates the 
curve obtained when oxygen was added, but the 
charge not preheated: the initial pressure was 
4 atmospheres. 

The article in Gliick Auf goes fully into a cost 
estimate, but does not give any information about 
the plant now being built, which Dr. Hiiusser 
merely mentions. As we do not know in how far 
this plant will resemble the experimental plant, 
we will not enter into further particulars. It is 
possible that Dr. Hiusser will not attain to perfect 
process. The fixation of nitrogen teems with 
difficulties. But it is also a necessity, and, on the 
other hand, anything which affects the utilisation 
of inferior coal and of poor gas and the de- 
velopment of internal-combustion engines is of the 
highest interest. Engineers may object that they 
have enough to do with their gas-engines, and 
do not wish to be bothered with the recovery and 
treatment of their exhaust gases. That task would 
fall to the chemical engineer, however. 








NOTES. 


BeHAViouR OF RUBBER TOWARDS CARBON Dioxipe. 


Mk. P. Pui ups, in the Proceedings of the Royal 
Society, 1912, in the course of describing his 
apparatus respecting the viscosity of carbon dioxide, 
says:—‘‘ India-rubber washers were not used at first, 
because india-rubber absorbs carbon dioxide and 
allows it to diffuse through. Other packings which 
were tried had to be screwed up so tightly, and 
became so hard, that they broke the tubes before 
they were air-tight. In the end india-rubber 
packing was tried and was found to be admirable, 
the absorption of carbon dioxide proving to be a 
great advantage, for the india-rubber swelled up 
and made a perfectly tight joint. The diffusion of the 
carbon dioxide through it was so slow that no leak 
was detected for several weeks.” Herr F. Steinitzer 
(Gummi. Zeit., 1912) has investigated (1) the 
absorption of carbon dioxide by rubber, and (2) 
the passage uf the gas through rubber membranes, 
from the standpoint of its use for the inflation of 
pneumatic tyres. He finds that various qualities 
of rubber used for the purpose show different 
absorptive powers towards the gas, varying from 
about 25 cub. cm., in the case of a heavily loaded 
grey inner-tube rubber, to 131 cub. cm., in the case 
of a ‘‘ best red Para rubber,” per 100 grammes of 
rubber. The samples were exposed in an atmo- 
sphere of dry carbon dioxide at a pressure of | kg. 
to 1.5 kg. per sq. cm. for periods of from 5 to 8 
days for the various tests referred to. Certain 
of the samples, notably the purer ones, became 
more or less tacky on absorbing carbon dioxide, and 
a decrease in tensile strength of from 12.6 to 27.5 
per cent. was sustained. In the diffusion tests, 
the area of the test-piece was 22.3 sq. cm., and 
the pressure of the carbon dioxide on the high- 
ne tag side 1 kg. per sq. cm. Some time passed 

fore diffusion began, after which its rate showed 
only a slight diminution in 10 days. The follow- 
ing table shows the results obtained :— 


Diffused 
after 36 Hours. 


Sample of Rubber 
Tested. 


sion per Sq. 
Centimetre. 


Mineral Matter. 


Diffusion began 


after 
Hourly Diffu- 


Thickness. 


CC Yo 


in. cub. cm, cub. cm. 


3 
B 


1. Grey inner tube of poor 
quality Pe an ool Bow 
2. Black tube, best quality 1.90 
3. Red sheet, of good quality 2.15 
4. Best Para sheet .. -.| 4.17 


0.0061 
0.0087 
0.0026 
0.0024 
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18.57 
37.74 
11.82 
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The rate of diffusion increases with the tempera- 
ture, being with sample No. 4 at 10 deg., 15 deg., 
and 20 deg., 0.00200 cub. cm., 0.00229 cub. cm., 
and 0.00266 cub. cm. respectively per square centl- 
metre per hour. A solution of 10 to 15 parts of 
glycerine and 20 parts of glue in 100 parts of water 
is recommended for producing a gas-tight coating on 
the inner surfaces of the tubes. 


Dvuropax Giass FoR WaTER-GAUGES. 


The Jena Glass Works have added one more 
kind of glass to their special glasses for water- 
gauges. In 1891 they introduced the robax glass, 
in 1900 they brought out the durax glass, and the 
newest product has been styled the durobax glass. 
In order to distinguish the three different sorts, 
they are marked with a blue, a green, and a red 
strip respectively. According to a lecture by Dr. 
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H. Thiene, of the firm of Schott and Genossen, of 
Jena, nearly all glasses can stand a pressure of 200 or 
300 atmospheres in the cold, and in this respect there 
is not much to choose between the different glasses. 
Exposed to the action of superheated steam, all 
glasses will likewise fail at pressures of about 35 or 
40 atmospheres, because the tensile strength of 
glass falls off very much at a temperature of about 
250 deg. Cent. (482 deg. Fahr.). This can be 
tested in an apparatus due to Schott and Herschko- 





witsch. The same apparatus serves also for deter- 
mining the pressure at which a glass under high | 
pressure and temperature will fail when suddenly | 
played upon bya jet of cold water. This apparatus | 
consists of a strong iron pipe, bent to a loop, and | 
provided with sockets and glands for fixing a water- 
gauge at the ends. The pipe is further fitted with 
a pressure-gauge, a valve, and a cock for filling it 
with water. The whole apparatus is placed in a 
box and heated by a Fletcher burner. In front 
of the box is a small glass tube, through which 
cold water is kept flowing. The jet of water 
can, by turning the tube (simply by pulling a 
string), be so directed that the jet 2 wom upon 
the water-gauge. This cold jet is repeated at 
pressure intervals of 2 atmospheres until the 
gauge cracks. Ordinary gauge glass will, under 
this treatment, according to Thiene, only stand 
6 or 7 atmospheres; the robax stood 15 atmo- 
spheres; the durax, 27, and the new durobax 
glass is said to fail only ata pressure of 31 atmo- 
spheres (440 lb. per sq. in.) when suddenly struck 
by a jet of cold water. Thus the limit of resistance 
would in this respect almost be reached, for at a 
pressure of 40 atmospheres (570 lb. per sq. in.) the 
glass would fail simply owing to thermal stress, 
as we pointed out already. The resistance to 
water-softening agents was deduced from the loss of 
weight which the glass showed when kept for 
24 hours in steam at 8 atmospheres (171 deg. Cent., 
340 deg. Fahr.) in solutions of soda or of caustic 
soda, in both eases of a concentration of 0.5 per cent. 
and thus much more concentrated, of course, than is 
likely to occur in boiler practice ; the durobax lost 
only 1.5 and 3.09 milligrammes per sq. cm. of sur- 
face in the solutions. The less of weight in good 
feed water (without any addition) amounted to about 
1 milligramme in 31 days, and to 4 milligrammes 
in 76 days ; these values were considerably smaller 
than with the robax glass, but rather larger than 
with the durax glass. The transparency of the 
durobax glass did not suffer at all in long-continued 
use in water gauges, which, when of ordinary glass, 
are apt to turn matte, like ground glass. 


Tue BaitisH AssoctaTIon, 


When the reception-room was opened at 10 a.m. 
on Wednesday—far too late for the crowd waiting 
on the fine stairway leading up to the Albert Insti- 
tute—it was clear that the Dundee meeting would 
be a success, and that it need not be afraid 
of comparison with its predecessor of 1867. By 
Tuesday evening, September 3, 2051 members 
had entered their names, a number which almost 
equalled the final attendance of the meeting of 
forty-five years ago. The meeting thus promises 
well, and the weather, it is superfluous to add, 
does not—at any rate, not yet. The British Asso- 
ciation does not enjoy a reputation for bringing 
good weather to its hosts in return for their hospi- 
tality. It would be a graceful thing to do were it 





possible. The first impression that Dundee makes is 
decidedly prepossessing, and members are well | 
taken care of in the reception room, which is an | 
essential feature. The local handbook has been | 
compiled with piteeoatiy care by Mr. A. W. | 
Paton, Dr. A. H. Millar, and many other con- 
tributors. Articles on Dundee as it was, as it is, 
and as it might be, open the volume, and lead over 
to contributions dealing with the social services and 
city problems, care of the sick, the children, the 
blind, &e.; the public services, public health, parks, 
cemeteries, gas, water and electricity supply, &c. 
I'he next sections concern the industrial and com- 
mercial life. Architectural features are then de- 
scribed, and the special memoirs on the fauna, flora, 
birds, and geology of the district, and on the evolu- 
tion of race in Forfarshire, are preceded by some 
biographical essays on famous men of Dundee— 
Charles Lyell, George Don, Patrick Blair, William 
(sardiner, Patrick Matthew of Gourriehill, Robert 
Brown and other botanists, and James Bowman 
Lindsay. Special chapters deal with arts, music, 
and the drama in Dundee, and excellent maps also 
of the docks and river wharves illustrate the guide- 








book. We gave a few historical notes last week. 
To these we should like to add that the origin of 
the name of the town of Dundee is very uncer- 
tain. The most likely suggestion is that Dundee 
signifies the hill foot (dun) on the Tay ; but there 
are advocates of Dei donum (God’s gift), and of 
other derivations. The evening discourses will be 
on ‘*Radiations, Old and New,” by Professor 
W. H. Bragg, and on ‘‘The Antiquity of Man,” 
by Professor A. Keith. Instead of the customary 
one lecture to working men, three are to be given, 
of which one by Professor A. Fowler, of South 
Kensington, is to be on the Sun. A ball in the 
Drill Hall is announced for Tuesday evening in the 
place of the usual second reception. The formal 


| introduction of the President-Elect, Professor E. A. 


Schafer, LL.D., F.R.S., of Edinburgh, was, in the 
absence of Sir William Ramsay, the retiring Presi- 
dent, who is attending the Congress of Applied 
Chemistry at Newport, entrusted to Sir Archibald 
Geikie, who occupied the chair. After having dwelt 
on the curious fact that this year’s meeting should 
take place exactly forty-five years after that of the 
first Dundee meeting, of 1867, and after having em- 
——_ the great importance of that meeting, the 

resident at once turned to his subject, the ‘‘ Evolu- 
tion of Life.” We deal with the address in another 
part of this issue, so far as this can be done without 
plunging into the depths of physiology. At the con- 
clusion, the Lord Provost proposed a vote of thanks 
to the President for his address. This was seconded 
by Professor Halliburton, who reminded those 
present of addresses delivered by Tyndall and 
Huxley. After the President had acknowledged 
the vote thus passed, it was announced that the 
Association had received a gift of 10,000/. from 
Mr. J. K. Caird, of Dundee. The President, in 
acknowledging this munificent gift, made through 
the Lord Provost, said it was quite unique in the 
history of the Association. The money would be 
used for the advancement of science. Mr. Caird 
is a vice-president of the Association. 


THe Furure or SHANGHAI. 

We have, on several occasions, directed atten- 
tion to the importance of the evolution which is 
going on in the Far East as it will affect the general 
conditions of trade in that part of the world. We 
fear that the people of this country have not 
sufficiently recognised that importance, and many 
of them seem to think that things will go on for 
ever in the same way as when Britain was practi- 
cally the workshop of the world. Not only 
has she now some very keen competitors in 
Europe and America, but also in the countries 
of the Far East. We all know the develop- 
ments which have taken place in Japan and 
the beginnings which have been made in China, but 
when the resources of that vast country are fully 
utilised she will probably be the industrial centre 
of the world, or at any rate second only to the vast 
American continents, and then will be fulfilled the 
prophecy of an American statesman, that the Pacific 
Ocean, its shores, its islands, and the vast regions 
beyond, would become the chief theatre of events 
in the world’s great hereafter. The future of 
Shanghai is beginning to attract attention, and the 
subject is being discussed in the China papers. 
Situated as it is some distance from the sea, and 
reached by a channel which has to be maintained 
by artificial means, Shanghai may well fear the 
effects of trade competition from other ports more 
favourably situated, but still in their infancy. The 
merchants have only just brought to a successful 
conclusion a stern fight, extending over many years, 
to secure the proper conservancy of the Huangpu, 
and the harassing times of the revolution may have 
left their effects upon the energies of the com- 
munity. Moreover, the question is being asked 
in all seriousness, What effect will the railway 
development of China have upon the port? To 
that two answers may be given. The one pre- 
dicts a bright future, giving increased trade, espe- 
cially to the shipping ; the other spells the very 
reverse, for just as the extension of the railway 
system of the country may bring augmented trade, 
it may equally easily, if the proper steps are not 
taken, carry it away. Between Shanghai and 
Tientsin the only port which at present offers the 
opportunities for serious competition is Tsingtao, 
for the reason that it is almost equidistant in rela- 
tion to Shanghai to a very fertile and rich part of 
the country. The point of uncertainty is whether 
Shanghai is to continue to hold the trade which it 
at present has, or whether, by offering superior 





attractions, Tsingtao will be able to conquer it. It 
would be the most natural thing in the world for 
the authorities and merchants of re to 
endeavour to do so; and as the German Govern- 
ment has given very special assistance to that 
settlement, and, moreover, seems anxious to ex- 
tend its influence in that quarter, they may be 
able to influence the railway arrangements and 
tariffs in their favour. We cannot discuss all the 
details of the conditions, but it is evidently the 
duty of all interested in the future of Shanghai to 
insist upon the Chinese Government fixing mini- 
mum and maximum rates without preferential 
treatment. The traders must insist upon through 
booking facilities, and generally take all necessary 
steps to enable the port to meet the changing condi- 
tions. The distance from Shanghai to Tientsin is only 
about 800 miles, and if the whole line was placed 
under one management, the ideal way would be to 
have the control of the whole length managed from 
so suitable a centre as Shanghai. 








PowER FROM THE SuN.—A Shuman power installation, 
comprising a steam-engine and a boiler in which steam 
is raised the heat of the sun, has been erected in 





Egypt, and made a successful run this week. 
Tue tate Mr. J. S. Beate.—We are sorry to have to 
announce the death of Mr. James Samuel e, which 


took place at his residence, Standen, Kast Grinstead, 
Sussex, on Wednesday, the 28th ult., at the of 
seventy-one years. Mr. ie was the son of Mr. William 
ohn le, of Bryntirion, Merionethshire, and was the 
brother of Sir William Phipson Beale, K.C.,M.P. He 
was the head of the firm of le and Co., Westminster, 
and was for many years the hono solicitor to the 
Institution of Mechanical Engineers. The subject of our 
memoir used all his influence in the direction of legal 
reform, for he held very decided views on the subject of 
solicitors’ accounts, favouring at one time the formation 
of a voluntary society, the object of which was to advo- 
eate what Mr. Beale regarded as a great duty—namely, 
that of keeping proper accounts. particularly with regard 
to clients’ moneys. Mr. Beale’s most important profes- 
sional work was in connection with railways, and he was 
solicitor to the Railway Companies’ Association and for 
a number of the smaller railway companies. He had also 
great experience as a Parliamen mt. He was 
solicitor for many years to the Midland Railway Com- 
pany, and was elected a director of the company on bis 
retirement from his legal office. He was acting for this 
railway company at the time it acquired the land for the 
entry into mdon. He was a director of the 
Phcenix Assurance Company, Limited, and president of 
the Royal Ashdown Forest Golf Club, which latter 
position, however, he held more because he was a promi- 
nent and highly respected resident in the neighbourhood 
of the course than of his skill in the game. In 
1870 Mr. Beale married Miss Field, daughter of Mr. 
Field, who was then Clerk of the Peace for Warwick- 
shire, who is left with three sons and four daughters. 





Lire-Savine AppLiANces AT Ska.—A white paper was 
issued on Wednesday evening giving the new draft rules 
of the Board of Trade for life-saving appliances ut sea. 
Presumably these draft rules have m now issued in 
order to give shipowners and others as long a time as 

ible for their consideration before they come into 
orce, since there are two committees now sitting—one on 
the subdivision of vessels and one on boats—the reports 
of which may well cause modification in the present pro- 
s. The draft rules must lie for forty days before 

‘arliament before they can have statutory effect. The 
principal changes which are pro , a8 compared 
with the existing rules, are as follow:—(1) Foreign- 
going por ay — emigrant ships, and foreign- 
going sailing ships carrying passengers, must pro- 
Side het eobeineateling for all on board; (2) the 
number of boats to be carried under davits is to 
depend on the length of the ship; (3) appliances or 
arrangements equally effective with davits for launching 
boats may be used instead of davits; while ships the 
boat-deck of which is of excessive height may be required 
to carry some other form of launching appliance, in 
addition to, or in lieu of, davits; (4) lifeboats must be of 
prescribed build, and collapsible boats will not be allowed ; 
(5) a larger proportion of motor-boats is to be allowed ; 
(6) lifeboats are to be provided with fenders, and are to 
carry a prescribed equipment; (7) the existing rule, 
which provides that a ship efficiently divided into water- 
tight com —— ‘ae carry a smaller number x 
boats, is abrogated ; (8) cargo-ships at present requi 
to cairy on each side boats (of which one must be a 
lifeboat) sufficient for all one on board, will in 
future be required to carry lifeboats on each side suffi- 
cient for all on board. sailing-ships must carry 
lifeboats for all on board. All the above changes apply 
to foreign-going ships. For home-trading vessels, the 
principal proposals are as follows :—(1) Buoyant apparatus 
1s recognised as an integral ~ of the provision, as well 
as lifeboats ; (2) lifeboats and buoyant apparatus are re- 
quired to be provided for all persons allowed to be carried 
in a passenger ship in any voyage outside partially smooth 
waters, other than a short daylight voyage in summer ; 
(3) on voyages limited to cre hours and smooth 
waters the requirements for lifeboats and buoyant 
apparatus are reduced. 
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THE NEW LEICESTER WATER SUPPLY. 


In view of the formal opening of the new water 
supply works of the Leicester Corporation, which took 
place yesterday, it will be of interest to record some 
particulars of the undertaking. They have been con- 
structed as an appendage and necessary supplement 
to the work which has been done the Derwent 
Valley Water Board. As is generally known, this 
Board was formed to construct and administer certain 
reservoirs, pipe-lines, &c., in the Derwent Valley for 
additional water supply to Leicester, Derby, Sheffield, 
Nottingham, and the County of Derby. The Board 
owed its origin to a poner ey A dispute, which took 

lace as the result of several of these towns promoting 

3ills for the acquisition of reservoir sites in the Derwent 

Valley. The matter was finally settled by the forma- 
tion of the Board, which consists of representatives 
from each of the bodies interested. The duty of the 
Board has been, and is, to construct the reservoirs, and 
such pipe-lines as are necessary for the common supply 
of two or more of the interested parties. Any work 
which is concerned solely with the water supply of 
any particular town has to be carried out by that 
town. The total water supply available when the 
complete scheme has been carried out, and the five 
projected reservoirs built, will be about 33,000,000 
gallons a day, and of this quantity the Corporation of 
Leicester is authorised to receive 35.72 per cent. after 
various compensation waters have been extracted. Of 
the five reservoirs, only two have up to the present 
been completed, and a total of some 13,000,000 gallons 
of water a day is available. 

The Leicester works, with which we are at the 
present concerned, consist of a pipe-line commencing 
at Sawley, near Trent Junction, on the north bank 
of the River rent, and continuing to Hallgates, 
a distance of about 14 miles, and, in addition, a 
new service reservoir of 2,000,000 gallons capacity, 
at Haligates. Hallgates is about 5 miles from 
Leicester. This Leicester pipe-line joins up at 
Sawley with the Water Board’s line running from 
Ambergate service reservoir, which supplies Notting- 
ham, Derby, and Leicester. Nottingham is vv 

lied by a special pipe-line from Ambergate, while 

Jerby and Leicester have a common line as far as 
Coxbeach, which is some 4 miles from Derby, at 
which a branch pipe takes off Derby’s supply. This 
common pipe-line as far as Coxbeach is 40 in. in 
diameter, but after this point it is reduced to 33 in. 
for the Leicester supply. The 33-in. main is carried 
on to Sawley, at which point the works constructed by 
the Corporation of Leicester begin. The total distance 
from Ambergate to Hallgates—that is, including the 
whole of the Leicester line proper and part of the 
Water Board’s lines—is 294 miles, and is believed to 
constitute the longest syphon in England. The total 
distance from the Derwent to Leicester is about 
67 miles. 

The Leicester Corporation pipe-line and works have 
been designed and constructed under the supervision 
of Messrs. Everard, Son and Pick, of Leicester, at a 
cost, including land and easements, of about 250,000/. 
The line, with the exception of river, stream, and rail- 
way crossings, is made up of cast-iron pipes throughout. 
The pipes are in 12-ft. lengths, and have a constant 
external diameter of 354 in., the thickness of the metal, 
and hence the internal diameter, varying with the 
pressure. The steel mains used at crossings are 30 in. 
in diameter, and are self-supporting, except over the 
River Trent, where they are carried on a steel bow- 
string bridge. Socket joints are run in solid with 
lead, an internal joint-ring being used, while flange- 
joints are made with gutta-percha rings in V grooves. 

he mains are now under pressure from the Ambergate 
Reservoir, and were previously tested in section to a 
pressure of 50 1b. above static head. Where the pres- 
sure exceeded 200 lb. per sq. in. some slight leakages 
were found, but were rectitied by recaulking. Auto- 
matic stop-valves are placed at the beginning of the 
pipe-line, and at Hallgates, while reflux-valves are 
provided at intermediate points. Sluice-valves, 30in. 
in diameter and with 6-in. by-passes, are fixed at 
distances of about 1 mile apart, and dead-weight relief- 
valves and double air-valves are fixed where required. 
The cast-iron pipes were supplied by the Stanton 
Iron Works Company, of Nottingham, and Messrs. 
Cochrane and Co., Limited, of Middlesbrough. The 
steel mains were supplied by Messrs. Clayton, Son 
and Co., Limited, of Hunslet, Leeds, and the valves 
by Messrs. J. Blackeborough and Sons, of Brighouse. 

For the first part of the line, which runs through 
the Trent Valley, the main has been laid in duplicate. 
This has been done owing to the high pressure in the 

ipe, which reaches 240 lb. to the sq. in., and to the 
a that the gravels here are always saturated with 
water to within 3 ft. of the surface, and that periodic 
floods render access to the pipes difficult. The dupli- 
cation is simply a safeguard towards continuity of 
supply, as one pipe can easily carry Leicester's share 
of the present water available. This first part of the 
line also includes the River Trent crossing, which is 
one of the most interesting features of the work, As 





stated above, the line is carried over the river in 
steel pipes resting on a bow-string girder bridge. The 
bridge has one clear span of 220 ft. at a height of 
17 ft. above ordinary water-level. The river at this 
place is navigable, so that the bridge had to be made 
high enough to allow of the passage of barges. It 
is designed to carry four lines of mains, two of which 
are now in place. The superstructure is carried on 
brick and concrete foundations, enclosed in cast-iron 
cylinders, which were sunk by means of compressed 
air. They go down to 22 ft. below the river-bed to 
the solid red marl. The towing-path is carried round 
the cylinders on the south side on steel cantilevers. 
The bridge cost nearly 9000/., and was built by the 
Cleveland Bridge and Engineering Company, Limited, 
of Darlington. 

The new service reservoir at Hallgates, which is of 
2,000,000 gallons capacity, is situated alongside 
another reservoir of similar capacity, which existed 
prior to the construction of the new works. The 
dimensions of the new reservoir are 200 ft. hy 106 ft., 
and it has a maximum depth of water of 16 ft. The 
foundations were excavated in the hard Pre-Cambrian 
rocks of the Charmain series. This material formed 
an excellent aggregate for the concrete, of which the 
walls are principally constructed. The interior of the 
reservoir is lined with asphalt, protected by brick- 
work, while the roof is formed by a series of groined 
arches. The inlet pipe to the reservoir is automa- 
tically controlled by float-valves in series. The reser- 
voirs are connected up to the distributing system of 
Leicester by the mains and network which serve the 
older reservoir. In the future further pipe-lines will 
be carried from the main pipe-line at Hallgates to 
the Gilroes service reservoir, and also to a new service 
reservoir to be situated on the east side of the town. 
The building of the service reservoir and the laying 
of the mains was carried out by Messrs. Jowett 
Brothers, of Burscough, and Messrs. R. H. B. Neal, 
Limited, of Plymouth. 





MOTION STUDY: THE MAN. 
To THe Eprror oF ENGINEERING. 

Sir,—I was very glad to see ‘‘ Observer’s” references 
to the speed-and-feed system in your issue of August 30, 
as they relate to a question of the utmost importance. 
Undoubtedly commercial competition is becoming con- 
tinually keener, and consequently the workman, like 
everyone else, must work at higher pressure than for- 
merly. But the method of speeding up by means of an 
army of non-productive officials is essentially wrong, for 
three reasons. Firstly, it causes a division of authority 
between these men and the foremen ; secondly, it is costly, 
and therefore partially defeats its own object; and, thirdly, 
it is irritating to the workmen, especially as they regard 
the speed-and-feed men as inferior to themselves, No; 
rather let the number of foremen be somewhat increased 
—by promotion from the ranks of the more progressive 
workmen. 

I think a fundamental mistake is made by employers 
who seem to start from the view-point that the workman 
is essentially a shirker, revealing a lack of knowledge 
which may be due to the fact that some have not been 
‘*through the shops.” Now the workman has many 
faults, not least among them being a prejudice against 
new ideas ; but he does take pride in his work, and, given 
efficient but not excessive supervision, and a reasonable 
chance of “* getting on,” he will prove a good servant. 

Employers are often termed ‘‘ captains” of industry. 
— function of a captain is to lead his men, not to drive 
them. 


September 2, 1912. 


Yours faithfully, 
Economy. 





SourH YorKSHIRE CoLLiery DeveELopmENtT.— Another 
pit is to be sunk in the Doncaster district, at Wallings- 
wells, near Carlton, upon the estate of Sir A. White. The 
sinking is to be carried out by a German firm. The work 
is proceeding uninterruptedly night and day. 


Hawrtuornk, Lesiiz anp Co., Limtrep.—Sir B. C. 
Browne presided at the 27th annual meeting of share- 
holders dl Messrs. Hawthorne, Leslie and Co., Limited, 
at Newcastle, on Monday, and in proposing a dividend of 
10 per cent. for the past year, he said the company h 
been busy, and their prospects appeared to be satisfac- 
tory. In the present state of the political and industrial 
world, however, the most careful forecast must be regarded 
with some doubt. The company had 25,261/. set aside for 
new buildingsand machinery, and they were adding 12,0001. 
to their reserve fund, which would then reach 130,000¢. 
The Insurance Act was expensive and troublesome, but 
he hoped it would benefit their workpeople. They had 
completed during the past year the engines for the battle- 
ship Monarch, and other engines and boilers for vessels 
for the Admiralty. They had now under construction 
engines for the Centurion and the Marlborough—two 
super- Dreadnoughts—and for two cruisers, as well as three 
complete destroyers and one foreign cruiser, and boilers 
for one cruiser and three destroyers. They had also four 
sets of machinery and boilers for merchant vessels, and a 
number of marine boilers. The locomotive works had been 
well employed, forty-six locomotives having been built 
during the past year, and thirteen tenders. They com- 
menced this year with a good order-book, including la 
orders for India and the Antofagasta Railway. The 
directors’ report was adopted, and the dividend recom- 
mended was declared, 


ad | and bridges, &c., as mentioned above. 





THE BROOKS DRAWING-BOARD STAND. 


A DRAWING-BOARD stand having several features to 
commend it is illustrated herewith. This stand is made 
by Messrs. William J. Brooks and Co., of Letchworth 
(Garden City), Herts. It is a substantial piece of 
work, and the uprights have bases measuring 2 ft. 
from front to back. The cross-bracing at the back of 
the uprights is of such a nature that the stand will 
adjust itself to slight inequalities in the floor, a per- 
fectly steady support for the board being thus secured, 
not liable to rock. Provision is also made for serewing 
to the floor if desired. In addition the arms are capable 
of separate clamping adjustment, so that slight wind- 
age of the drawing-board may be allowed for, and the 
board supported across its whole width,. The board 
is carried on the arms by means of adjustable clips 
which do not project above the drawing surface, and 





therefore do not interfere in any way with the move- 
ment of the T-square. The position of the board can 
be varied through a wide range, so that work can be 
done at the top of the board while sitting, or at the 
bottom of the board while standing. The full height 
to the top of the board, when raised to its uppermost 
position, is 6 ft. 2 in. 

The lower ends of the two arms are hinged, and can 
be folded inwards and clipped, so as not to get in the 
way of the draughtsman when the board is raised. An 
adjustable tray, working on parallel arms, is provided 
at one side, and fitted with grooves for set-squares, 
holes for ink-bottles, &c. The T-square is fitted with 
Messrs. Brooks’ lock, by which the square can be held 
in any position on the board. The T-square has a tray 
for instruments, When swung into the horizontal posi- 
tion the top of the board is 37 in. from the ground, and 
the stand is equally steady in this as in other positions. 
As the illustration shows, the stand is a good, service- 
able article, and in addition to other merits, its simpli- 
city has enabled it to be turned out at a moderate price. 








BriTisH STANDAKD SPECIFICATIONS FOR STRUCTURAL 
STEEL AND Bripegs, &c., AND GENERAL BurLpinG Con- 
STRUCTION.—Report No. 15, revised August, 1912, has 
just been issued by the Engineering Standards Com- 
mittee. It relates to epecifications for structural steel 
In view of the 
fact that the London County Council (General Powers) 
Act, 1909, requires that all rolled steel used in the construc- 
tion of skeleton framework for buildings, shall comply 
with the requirements of this specification, its revision 1s 
important. Someof the more important modifications of 
the specification are the following :—1. The classification 
of the material dealt with into two categories—A steel 
and B steel. 2. The increase of the allowable phos- 

horus content in B steel from 0.07 to 0.08 per cent. 

The increase of the upper limit of tensile strength for 
plates, sections, and bars (other than rivet-bars) from 
32 to 33 tons per sq. in. 4. The reduction of the lower 
limit of tensile strength for rivet-bars from 26 to 25 tons 
per sq. in. 5. The insertion of clauses dealing with (a) 
tests by an independent expert; (b) rejection after 
delivery ; and (c) arbitration in cases where this is not 
otherwise provided for. The price of the specification 1s 
5s. 6d., post free, and it may be obtained from any book- 
seller or direct from the offices of the Committee, 28, Vic- 
toria-street, Westminster, S.W., and is published for 
the Committee by Messrs. Crosby Lockwood and Son, 
7, Stationers’ Hall-court, Ludgate-hill, E.C., and 5, Broad- 
way, Westminster, S.W, 
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HIGH-PRESSURE AIR-COMPRESSORS. 
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Fie. 1. 


Tuer illustrations above show two air-compressors, 
having somewhat unusual features, which have re- 
cently been built by Messrs. Peter Brotherhood, 
Limited, of Peterborough. The compressor shown in 
Fig. 1 is a five-stage machine designed for delivering 
air at a pressure of 6000 lb. per sq. in, This is, of 
course, @ very high pressure for a continuous-running 
compressor, although higher pressures are obtained in 
small special machines for experimental work. This 
compressor, however, is in no way experimental, and 
is built on the lines of, and forms a development of, 
the firm’s standard machines for lower pressures. As 
the volume of a cubic foot of free air after compres- 
sion to 6000 lb. is only about 4 cub. in., it will be 
realised that great care has been necessary in the 
construction of the plunger packings, since a small 
leak would reduce the output very greatly. It is 
interesting to note that a cubic foot of air at 6000 lb. 
pressure weighs nearly 37 lb., and contains a potential 
energy of 6,000,000 foot-pounds. 

The general lines of the machine will be followed 
from the figure. It is of the open inverted type, and 
has two two-stage cylinders mounted side by side, 
together with a third cylinder lying alongside the 
others, which has a plunger with only one diameter, 
and which serves for the fifth compression. The air 
is cooled after each stage, the intercoolers consist- 
ing of solid-drawn copper tube, with screwed and 
sweated unions, which passes through the jackets 
through which a water circulation is maintained. 
The plungers are of bronze und to finished size, 
while the packings are of fibre sheeting cut to the 
required form. The valves are of conical shape, and 
are made of hard bronze, the springs also being of 
bronze. All air-joints are made metal to metal, and 
for the higher pressures are of knife-edge form. The 
cylinders and other parts are tested to 14 times work- 
ing pressure. 

The compressor shown in Fig. 2 is a small machine, 
arranged for belt drive, and intended for use in con- 


nection with the liquefaction of air. It is of the 
three-stage type, and compresses up to 3000 lb. per 
sq. in. 


t is well shown in the figure, and requires 
little comment, as its constructional features are, in 
general, similar to those of the machine described 
above. Itis fitted with intercooling arrangements, and 
has a water-pump for this purpose, and a sight-feed 
system of lubrication for the Veestngs and other parts. 
The compressor can be driven by an 8-horse-power 
motor. Machines of this type have been supplied to 
many universities, both in this country and abroad. 














Messrs. Brotherhood, in addition to air-compressors, 
construct compressors for CO,, coal gas, hydrogen, 
nitrogen, oxygen, &c., and are now engaged in deve- 
loping special types of machine for use in connection 
with Diesel engines. 








DIAMOND TOOL FOR TRUING EMERY- 
WHEELS. 

WE illustrate below a handy form of tool manu- 
factured by Messrs. W. Goodchild and Partner, 30 
to 32, Farringdon-road, Clerkenwell, London, E.C., 
for truing up emery-wheels. As will be seen from 
our illustration, it consists of a shaft or handle, the 
end of which is bored for a certain distance down, and 
in this bore-hvle a copper plunger having a capped 
end fits, and is free to slide inandout. In the cupped 
end of this plunger the cutting diamond is placed, 
and is held in position by a cup-piece, which screws 
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over the end of the spindle. Any shock or vibration on 
the diamond that may occur during the grinding process 
is taken up by the spring-piece shown at the bottom 
of the recess in the spindle. It is claimed that this 
tool provides an absolutely secure method of mount- 
ing a diamond for grinding emery, carborundum, and 
other abrasive wheels. It is easily adjusted, and the 
diamond can be reset in a few seconds when the cutting 
point has become dulled, each diamond having six 
cutting points. The spring, it is claimed, prevents 
breakage of the diamond, however tightly the cap 
may be screwed down. The tool also does away 
with the necessity for brazing. It is supplied in tive 
sizes, which differ only in the weight of the stone 
fitted. 











Russian Briquetres.—The South Russian briquette 
industry, though bat some three years old, is y on 
the decline; the output last year was only about one-third 
of that of 1910, while the sale to the railways, which are 
the largest customers, went down to about one-fourth of 
the sale in 1910. The reason of this discouraging state of 
affairs is exclusively to be found in the high prices, the 
quality being quite satisfactory. 








Fie. 2. 


HAS THE TRUE BASIC PRINCIPLE OF 
FLIGHT BEEN DISCOVERED? 
By R. SHARPE, 
(Concluded from page 306.) 

A JOURNAL devoted to flight some time ago advised 
its readers not to wax merry when rumours of direct-lift 
machines, of whatever type, were afloat. It pointed 
out that even the greatest authorities on flight are not 
one to contradict the report of a flapping-wing 
machine being in existence, however improbable it 
may be. In the opinion of the writer, rumours of 
helicopters of moderate dimensions, great lifts, and 
high speeds may be contradicted by anyone with a 
knowledge of aerial-screw laws. There is a marked 
tendency amongst most advocates of the helicopter to 
ignore the fact that 13 cub. ft. of air weigh approxi- 
mately only 11b.; therefore enormous masses must 
be put in motion to support very small loads; 
and also that the thrust per horse-power of a screw 
can never exceed 550 divided by the number of 
feet travelled per second. For instance, a thrust 
of 44 1b. per unit was claimed as possible in the 
case of the mammoth helicopter referred to in the 
commencement of this article. Provided we were cer- 
tain that the speed upwards with the axes vertical, or 
forward with them horizontal, was pot more than 
124 ft. per second, or, say, 84 miles per hour, we could 
believe in the possibility of such a thrust per unit. 
The speed claimed, however, was not less than 6() miles 
per hour, or 88 ft. per second, which, divided into 
550, gives the utmost thrust ible as 6} lb. per 
horse-power. Moreover, propulsion was to be secured 
by forward inclination of the axes (the machine was of 
the twin-screw type), so that the speed ahead with the 
axes horizontal would exceed 60) miles per hour, and 
consequently the thrust per unit should be consider- 





ably less than 6} lb. Calculations would show, too, 
that even if the speed were consistent with the thrust 
claimed, the sum of the disc areas of the two screws, 
though large, was utterly inadequate to engage with 
the necessary mass of air. Other examples of heli- 
copters seeking to evade aerial-screw laws could be 
given, but lack of space forbids. 

Direct lift and absolute stability alone, then, do not 
enable an active-surface machine to cross the commer- 
cial frontier. High speed and a reasonable ratio of 
dimensions to lift are also essential. A direct-lift 
machine with a given span and power must, to eclipse 
as & pormmnpey-sonreane. Sette an aeroplane of the 
| same span and power, have a lift and speed equal to, 


| 
| 





_ 334 


ENGINEERING. 


(Sept. 6, 1912. 





preferably greater than, the lift and speed of the 
latter. 

Most great authorities on flight are, if not avowed 
opponents of the direct-lift machine, highly sceptical 
as to its possibility, and considering how utterly 
barren of results experiment has been in the past, 
there is some justification for their attitude; but, 
despite the barrenness of past efforts, hope need not 
be abandoned until it is proved beyond all doubt that 
the type of active surface used by Nature for ages 
past—the beating wing—belongs to the helicopter 
family, and has the same limitations as all artificial 
contrivances which derive a tractive effort by the dis- 
charge of a column of air rearwards. 

For more than twelve years the writer has been 
struggling to fly by means of surfaces other than aero- 
planes, and has witnessed the attempts of others in 
the same direction. Time after time the struggle has 
been abandoned as hopeless, time after time renewed. 
In 1897, the imagination having been fired by reading 
an account of Professor Langley’s steam-driven aero- 
plane (the historic ‘‘ aerodrome”), the writer com- 
menced to experiment with model aeroplanes (some 
of considerable size) driven by compressed air, rockets, 
and twisted rubber. A full-sized machine was not 
attempted. After two years’ work the conclusion was 
formed that, though the passenger-carrying aeroplane 
was bound to appear as soon as the internal-combustion 
engine had reached a certain degree of refinement, it 
was unlikely to remain the type for all time, on account 
of its two inherent defects—viz., relative or qualified 
balance, and inability, through the necessity both 
of the initial run before rising and that due to 
momentum after descent, of starting or landing on any 
but ideally smooth ground. The witnessing of model 
helicopter experiments by another inquirer led to the 
conviction that, though the aeroplane promised to be 
the type that would first achieve dynamic flight, active- 
surface research promised the greatest ultimate reward. 

After many experiments with rubber-driven model 
helicopters, a four-bladed screw of 30-ft. diameter, of 
the strained fabric type, with adjustable pitch, was 
constructed for the purpose of gaining practical data. 
Free flight was not intended—it was, as a matter of 
fact, entirely out of the question in the then state of 
the internal-combustion engine. Rotation was secured 
by a steam-engine hung at the end of the axis and 
connected by 50 ft. of flexible tubing with a boiler on 
the ground. The power could be varied within a fairly 
wide range. The writer had only a limited knowledge 
of aerial screws at the time, and was over optimistic, 
being inclined to regard the problem of active-surface 
flight as only slightly more difficult of solution than 
that of aeroplane flight, once an aerial engine appeared 
—an attitude due to a great extent to the fact that in 
most of the literature on mechanical flight the poten- 
tialities of the aerial screw were grossly exaggerated. 
Consequently the results of the experiments with the 
30-ft. captive helicopter came as somewhat of a shock, 
although knowledge was gained respecting the rate 
at which the power increased and the thrust per unit 
decreased with increase of revolutions. Further, it was 
shown that the disc area, large though it was, was only 
sufficient to enable payment, for an expenditure of 
slightly over six horse-power, to be obtained at the rate 
of less than 16 1b. per unit, pushed forward at a speed of 
less than 20 miles per hour; but hope of {being ready to 
fly by means of active surfaces by the time the aerial 
engine had arrived was not abandoned. (Every student 
of flight, whether he believes in their possibilities or 
not, should, on account of its educative and sobering 
effects, make at least one helicopter experiment, ) 

Then followed experiments with multi-screw heli- 
copters, both of revolving and oscillating types, all 
captive and driven by a steam-engine in the frame- 
work connected by flexible tubing with a boiler on 
the ground—-with negative results in each case. The 
great enemies, inordinate ratio of dimension to mini- 
mum practical lift per unit of power, and slow speed, 
showing no signs of yielding, the flame of hope began 
to die out, and was on the verge of utter extinction 
when the writer, who had all along regarded the 
mony, Bro of the bird, bat, or insect, as belonging 
to the helicopter family, deciled to ascertain practi- 
cally, if possible, whether or not this notion was 
correct, 

The first experiment was made with the object of 
finding out whether there waa any truth in the old 
theory of wing action—viz., that the feathers of a wing 
open on the up stroke, letting the air pass through 
them, and close on the down, lift being due to the 
reaction of air buffeted downwards by simple paddle- 
wheel action. (The various explanations of adherents 
of this theory of wing action, as to how horizontal 


traction is evolved, are unimportant, and are not there- | 
fore here dealt with.) The testing apparatus consisted | 


of a small platform of practically no weight, surrounded 
by four vertical rods, and capable of sliding up and 
down the latter by means of frictionless rollers. The 
feet of the bird to be tested were firmly attached to 
the platform, and the body was kept horizontal by 
the back of the neck being gripped ; thus the wings 
beat in an absolutely vertical plane, and there was no 


chance of the force of the downward current of air, 
if such existed, being weakened by obliquity. Motion 
was possible in one direction only—upwards. All 
kinds of birds were tested, the wings being made to 
beat with great rapidity by excitement, but in no 
case did the platform manifest the slightest ee A 
to ascend. Moreover, by means of jets of thic 
smoke, it was seen that the direction of the discharge 
of air was not downwards, but backwards, the infer- 
ence being irresistible that the wings during both the 
up and down strokes were striking the air obliquely— 
were, in short, acting as oscillating screws. After- 
wards, by attaching birds, bats, and even insects to 
tiny wagons on frictionless wheels, which travelled 
rapidly over smooth ground when the wings oscillated, 
the fact that the line of tractive effort is always at 
right angles to the plane of beat was fully established 
—that is to say, if the wings beat vertically, the 
resultant motion is horizontal, or vice versd. This left 
no doubt that the flapping flight of all living things 
is helicopteral, but the following questions had yet 
to be answered—viz.:—l. Since an artificial rotary 
helicopter cannot combat gravity when the tilt of its 
axis is more than 45 deg. from the vertical, how can 
a pair of wings beating in a vertical plane, and con- 
sequently with their axes horizontal, or 90 deg. from 
the vertical, support the body to which they are 
attached ’ 2. If the thrust developed by a pair of beat- 
ing wings is equal to the weight sustained, a bird 
weighing 2 lb., whose flapping flight is at the rate of 
60 miles per hour, such as the wild duck, must—the 
line of thrust being identical with that of flight— 
have muscles capable of developing nearly one-third 
of a horse-power (6 lb. pushed forward at 60 miles per 
hour, being approximately 1 horse-power). A bird 
weighing 10 1b., capable of the same speed in flapping 
flight, must for the same reason expend over 1% horse- 
power in flight. In short, if a bird is supported in 
flapping flight by sheer thrust, like the load of a 
lifting-screw, it must, compared with the land animal 
of equal weight, be possessed of enormous energy. Is 
such power conceivable? If not, how is lift derived ? 
These and other questions which are not here given 
the writer found himself for some time utterly a. 
able of answering, and the flame of hope completely 
died out—only to rekindle once more. 

Some time later, when watching pigeons ascending 
almost vertically from the ground near the base of an 
old disused warehouse of great height, and attempting 
to reach their nests, which were situated near the top 
—the plane of oscillation of the wings being almost 
horizontal, and the body hanging or vertical—it was 
noticed that in every case, with the utmost effort, they 
failed to ascend more than half the height. The 
then changed the plane of oscillation to the vertical, 
darted for some distance across country, and returned 
at nearly the same height of the nests, which they 
reached without any undue exertion. Like a flash came 
the thought, a bird beating the wings in the horizontal 
plane with the utmost effort is incapable of helicop- 
tering up vertically for more than a few feet, conse- 
quently much more lift must take place when wings 
are beating in their natural or vertical plane and 
speeding ahead. Therefore motion of translation, apart 
from motion of oscillation, must contribute to sup- 


port. A — experiment, which the writer regretted 


not having thought of carrying out long before, proved 
that this surmise was correct. It consisted of placing 
one of the small wagons before mentioned on a track 
32 ft. in length (made of smooth planks) elevated 30 ft. 
above the ground. The wagon was connected by a 
cord, which passed over a frictionless pulley, at one end 
of the track, with a weight on the ground equal to that 
of the bird under test, the feet of which were gripped 
firmly to the wagon, every precaution being taken to 
ensure vertical oscillation of the wings. As it was 
already proved that the line of thrust was horizontal 
when a bird iss ing ahead in free flight, and as the 
weight of the bird under test was supported by the 
wagon, so that, when the latter was urged forward 
along the track by the beating of the wings, the entire 
thrust was concentrated upon the cord, it followed 
that if the pull was equal to the weight of the bird, 
the weight on the ground would ascend. Birds weigh- 
ing from a few ounces up to 5lb. were tested. By 
excitement the wings were made to oscillate with 
great force and rapidity, but the wagon was urged 
along the track but slowly, and in no case did it pull 
the weight to which it was attached up to the level of 
the pulley. The smallest birds developed the greatest 
thrusts in proportion to their weight, a sparrow elevat- 
ing a weight equal to its own over 20 ft. As the weight 
and size of the bird increased, the distance ascended 
by the weight at the end of the cord decreased; a 
large cormorant was unable with the utmost effort to 
elevate its own weight more than 4 ft. The law that 
as the weight of a bird increases, the less it is able 








to develop a thrust equal to its own weight, and the 
more it depends on s ahead for support, was 
afterwards found to be identical with the os of the! 
helicopter—viz., that as weight, size, and power 
increase, the less practical the type becomes. This | 
led to the discovery that, whilst an active-surface , 


machine requiring no initial run is possible, a direct- 
lift machine, capable of ascending vertically, is not to 
be thought of ; it must rise more or less obliquely. 

Insects were tested by means of a similar apparatus 
on a much smaller scale, and it was found that in 
almost every case they are capable of developing a 
continuous thrust equal to several times their weight, 
so that they are not dependent on motion of transla- 
tion for support. A bee can poise before a flower on 
horizontally oscillating wings, with body hanging or 
vertical, for long intervals without showing any signs 
of exhaustion ; whereas a bird, especially if its weight 
exceeds 1 lb., is fatigued by beating its wings in a 
horizontal plane for only a few seconds. The wings 
of all insects are simple helicopters, and the laws 
by which they develop thrusts exceeding their weight 
are the same laws by which the toy lifting-screw of 
4 in. of 5 in. in diameter can be made to elevate great 
weights, in proportion to its size, with a moderate 
expenditure of power. 

t now remained to find out which part of an 
oscillating wing acted as an aeroplane and which as 
a propeller. Reflection showed that, if the entire 
cross-section of a wing sloped automatically by air 
pressure during both strokes so as to form a pitch 
angle, it had no more potentialities than an ordinary 
rotary screw. This was proved by constructing a 
helicopter, the blades of which oscillated instead of 
revolving—the pitch angle being formed by the blades, 
which were swung on hinges, “‘ giving” or yielding 
slightly to air-pressure during both strokes—which had 
no advantage over the ordinary rotary type.* 1t was 
obvious, therefore, that only part of the area of a 
beating wing strikes the air obliquely during both 
strokes for the purpose of propulsion, the remaining area 
remaining flat, so as to form an aeroplane and take 
advantage of speed ahead ; and it was equally obvious 
that the latter part commenced at the leading edge. 
The question was, How far backward from the leading 
edge did the aeroplane area extend, or where did the 
yielding propulsive area commence? The wings of 
various birds were illuminated at different points 
with gold leaf and watched closely while oscillating, 
but this gave no clue as to the whereabouts of the 
line dividing the aeroplane and propulsive areas. 
At last it was guessed that the most air-tight 
portion cf the wing—the strip covered by those rows 
of closely overlapping feathers known as the coverts, 
which terminate nearly midway between the leading 
and trailing edges—remains fixed and acts as an 
aeroplane during both strokes, the remaining strip, 
or trailing half, acting as a propeller by yielding or 
giving slightly to air pressure, and forming a pitch 
angle.t Many wings were completely stripped of the 
coverts, leaving the quills of the other feathers naked 
for a considerable distance backward from the leading 
cross-piece ; in every case the power of flight was 
completely destroyed, and partly regained when the 
vacant space was covered in by tissue paper. 

Questions 1 and 2, before referred to, were now 
satisfactorily settled, but another point arose—viz., 
whether camber, which is of supreme importance in 
soaring or gliding flight, is or is not maintained in 
flapping flight. it was already known that a bird can 
vary the camber of the wings at will. Numerous 
experiments with smoke-jets and oscillating and 
stationary wings finally led to the conclusions that 
while camber is essential in a purely gliding or soaring 
surface, it is fatal to efficiency in a flapping wing ; and 
anatomical reasons alone prevent its entire elimination 
when the wing of a bird is active. 

A start was at last made to reproduce the beating 
wing mechanically. The first attempt was a rubber- 
driven model 2 ft. in span, the unwinding of the 
twisted rubber being converted into a reciprocating 
movement by suitable gearing, and the plane of oscil- 
lation of the wings controlled by shifting the centre 
of gravity. The means by which a bird can vary the 
plane of t of the wings—or, as one inquirer terms 





* Some engineers hold that the ordinary rotary screw, 

both for marine and aerial purposes, will ultimately be 
rendered obsolete by the oscillating type. A screw whose 
blades wave to and fro approaches slightly more closely 
its theoretical efficiency ion a rotary screw of equal 
pitch, diameter, and tip speed per minute; but this 
slight gain is more than negatived by the fact that all 
reciprocating movements involve intricate gearing and 
losses in transmission. It is extremely unlikely that the 
ordinary screw will ultimately be ousted by the oscilla- 
tion type; and as regards mechanical flight, all recipro- 
cating mechanisms are illogical except in the case of the 
pure ornithopter, which combines the principles of the 
aeroplane and the screw in a single surface. Model 
aeroplanes have heen propelled by oscillation propellers. 
and have been miscalled ornithopters. 
+ The reasons why the coverts do not extend across the 
whole cross-section of a wing, thereby securing univers! 
airtightness, ther with an attempt to explain why 
Nature prefers the wing built up of feathers to the con 
tinuous membrane when the weight of a thing reache- 
a certain limit, are given in the paper in the February 
“« Aero” before referred to, ‘‘ Is the Direct Lifter Possibl: 
or Desirable?’ which deals with phases of the flapping 
wing not here treated. 
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it, effect ‘‘rotation round the transverse axis”— ‘ flightworthy in another ; (c) the difficulty of straining | ing, but with a proper aspect ratio much better results 
though simple, would require a considerable amount | the foil to the requisite degree of tautness are much | would have been obtained. 


of space to discuss; but it may be stated that in a) 
machine servile imitation of Nature’s method is un- 

necessary. Artificial wings can be made to oscillate 

in different planes by several methods—all very simple. 

This model failed utterly, as did many successors. | 
It was not until over fifty models had been constructed | 
that satisfactory results accrued, when the following 
facts had been learned :— 

1. That the line which divides the aeroplane from 
the propulsive, or yielding, area of a wing lies slightly 
behind the line which divides the leading and trailing 
halves—that is to say, the aeroplane portion has the 
greater area, and the ratio between the two portions 
is inviolate. 

2. That there must only be one cross-piece, which 
must be placed at the extreme leading edge of the 
wing. If such cross-piece is supplemented by another 
behind and parallel to it, it is impossible to keep the 
ratio between the aeroplane area and the propulsive 
portion true, the ‘‘ give” or yield of the latter occur- 
ring too far behind the line which divides the wing 
into two halves, with the result that there is an excess 
of aeroplane area. 

3. That a surface stretched over flexible ribs which 
are attached to a single leading spar naturally tends, 
when oscillated, to ‘‘ give,” or yield, not from behind 
the line which divides the leading and trailing halves, 
but from immediately behind the leading spar—that 
is to say, the whole surface tends to dispose itself, 
during both strokes, as an inclined plane, having no 
advantages over the blade of an ordinary helicopter. 
The overcoming of this tendency is one of the greatest 
problems of ornithopter construction. 

4. That very wide intervals must elapse between 
the members over which the foils of a flapping wing 
are strained. The framework of such a type of flying 
surface must, compared with a pure or fixed aeroplane 
of equal span and area, be composed of very few parts, 
whilst having to withstand stresses which do not exist 
in the latter, 

5 That the law that the higher the aspect ratio of 
an aeroplane the higher is its efficiency does not hold 
as regards a pair of beating wings, the aspect ratio of 
which must, if they are to carry the maximum of 
weight per unit of power with a given span, be as low 
as 2 to 1—that is to say, each wing has a depth equal 
to the length of the leading spar from root to tip. 

6. That the roughly triangular outline of all natural 
wings, so far from having any aerodynamic significance, 
is really a defect; it is merely an anatomical accident. 
Rounding off or tapering the tips of artificial wings 
results in a serious loss in lift. The plan form which 
gives the greatest lift is rectangular. 

7. Ifa screw-propelled aeroplane of a given span, 
power, and standard aspect ratio—6 to 1—be converted 
into an ornithopter, to lift the same, or approximately 
the same, weight in its new form, it must be increased 
in depth until the aspect ratio is 2 to 1 ; that is to say, 
the area is, with the same span, trebled. Again, if 
an aeroplane with the inefticient aspect ratio ot 2 to 1 
be converted into an ornithopter, it will lift more 
weight than in its original form. 

8. That whilst the framework of a wing must be 
comp »sed of very few members and be of meagre solidity 
compared with the framework of an aeroplane of 
equal span and aspect ratio, the surface must be 
strained to a degree of tautness such that a heavy 
weight laid between two members cannot cause appre- 
ciable depression in the intervening membrane. 
the framework of a wing is sufficiently solid to enable 
the foil to be strained without difficulty to the degree 
of t.utness referred to (a degree which is neverattained, 
nor is it necessary, in an aeroplane), the members of 
such framework must be of prohibitive number, 
weight, and thickness. To strain a surface over a 
flimsy framework, to such a degree of tautness as to 
be as incapable of sag or distortion as the blade of a 
tnetal or wooden propeller, is one of the several great 
problems of ornithopter construction. Weight of 
'ramework must be kept down, not alone to prevent 
direct inroad on useful lift, but also on account of the 
law that heavy reciprocating masses involve enormous 
waste of power when at the point of change in the 
direction of travel. 

9. That difficulties of construction increase enor- 
ously with decrease of aspect ratio. If the area of 
4 pair of wings of 6 to 1 aspect ratio which are flight- 
worthy, though necessarily of low carrying power, be 
‘rebled by the reduction of such aspect ratio to 2 to 
1 with the object of increasing lift, (a) the leading 
“par will, if made to withstand the increased stresses 
by added thickness, be of prohibitive weight ; (6) the 
difficulty of maintaining the true ratio between the 
seroplane and propulsive areas will be much greater, 
as the line which divides the two, moves rapidly 
towards the leading edge with decrease of aspect 
ratio—thereby resulting in an excess of propulsive 
srea—unless kept in its true place by devices which 
tay be descri as “cures as bad as the disease ;’ 
‘ur while they render the wing flightworthy in one 
respect, they, by their weight, render it equally un- 





greater than when the wings had a high aspect ratio, | 
unless recourse is had to similar ‘‘ cures as as the | 
disease.” When the area of a wing is increased by | 
reduction of aspect ratio, the weight of the fanenetk 
may increase within certain limits ; but as the various | 
stresses increase much more than proportionately, 


‘being highly intensified by leverage, compromise is | 


necessary ; 1f such stresses are withstood by thickness | 
or number of members, the weight will be such that | 
most of the power expended in setting up oscillation | 
will be absorbed in overcoming inertia, with very | 
little aerodynamic payment. 

10. That the sapehive part of a wing must ‘‘give” | 
or yield stubbornly or reluctantly to air pressure 
during both strokes, and the pitch angle formed 
thereby must be of excessive coarseness. The slightest | 
sloping of the trailing portion of a wing during both | 
strokes will result in a tractive effort being evolved at | 
1ight angles to the plane of beat. When the pitch | 
angle of an ordinary rotary screw exceeds 45 deg., | 
efficiency drops rapidly, the reason being that centri- | 
fugal force gains on dellective force. Thus the quantity | 
of air which is thrown out centrifugally is greater than | 
that which is discharged axially, and propulsive effi- 


ciency is nil long before an angle of 90 deg. with the | plan 


plane of rotation—the angle of no pitch—is reached, 
when the blades strike the air flat and act as a simple 
centrifugal fan. It has been found, however, that the 
efficiency of the propulsive area of a wing is at its 
maximum when the pitch angle formed by “giving” 
or yielding to air pressure falls only a few degrees 
short of 90. ‘the propulsive sloping of a natural wing 
is so slight that the closest observation fails to detect 
it in the slowest flapping birds. To prevent the pro- 
pulsive portion of an artificial wing yielding too readily 
or to too great an extent, to air pressure, is another of 
the great problems of ornithopter design. Different 
theories have been formed to acvount for the fact that 
the pitch laws of the rotary screw do not hold as 
regards the beating wing, but.as none of them have yet 
been proved, they are not given here. 

11. That the nature of the texture of its foils affects 
the efficiency of an oscillating wing. Any surface 
which is fairl light and air-tight is suitable for foiling 
a fixed aeroplane, but it has been found that whilst 
flight is possible with beating wings foiled with dif- 
ferent kinds of skins, paper, and mica, woven material, 
however skin-like its texture may be made by coating 
with various solutions, and however tightly it may be 
strained, is quite useless. The efficiency of wings 
foiled with different non-woven materials varies con- 
siderably, but in no case is it so low as to render 
flight impracticable ; whilst wings foiled with woven 
fabrics, however perfect they may be as regards frame- 
work, eee and aeroplane areas and aspect ratio, 
are incapable of lifting, the utmost they can do being 
to flutter about the ground. The ideal flapping-wing 
foil has yet to be found, but flight is possible with 
existing material once the other problems are solved. 

12. That the artificial must imitate the natural 
wing, at least as —— the proportion of aeroplane 
propulsive areas. When struggling with the difficul- 
ties both of maintaining the true ratio between such 
areas and preventing the propulsive ‘“‘give” taking 
place either too readily or to too great an extent, a 
designer might think a compromise possible by having 
two planes attached to each other by hinges or swivels, 
one plane being immovably fixed to the leading cross- 


f | piece and forming the aeroplane area, the other being 


free to swing on the hinges, within determined limits, 
during both strokes, and so act as a propeller. Such 
compromises seem, at first sight, more easily con- 
structed than servile copies of the natural wing, and 
many have been tried by the writer, but in each case 
with almost entirely negative results. As a matter 
of fact, the difficulties to be overcome in making exact 
copies of nature’s methods as regards the aeroplane 
and propulsive portions of a beating wing, great as 
they are, are as nothing compared with the difficul- 
ties which ultimately arise when a designer attempts to 
make a contrivance which embodies the principles of 
the natural wing, but which does not servilely imitate 
it. The method by which nature secures the propul- 
sive sloping of the trailing edge of a wing during 
both strokes—viz., by the flexibility of the trailing 
portions of the members over which the surface is 
spread—is by far the simplest and best. 

All the above problems were solved as regards the 
rubber-driven model of less than 3-ft. span, but 
much time elapsed before even fairly successful 


lof 





results accrued with a compressed-air driven model of 
8-ft. span. It was found that as span increases, the | 
difficulties of attaining the ideally low aspect ratio of | 
2 to 1 increase enormously, and in the case of the | 
power-driven model the writer was compelled to | 
abandon the problem of maintaining this proportion | 
of span to depth as hopeless of immediate solution, | 
and be content with an aspect ratio of 4to 1. The| 
weight lifted by the machine was nearly four times | 
the lift developed by an ordinary rotary helicopter | 
of equal spread and power, which was fairly encourag- | 


It was shortly after the first aeroplane flight in 
Europe by Santos Dumont that the writer commenced 
to experiment with full-sized ornithopters. Since that 
time many machines have been constructed, all except 
the last (the wings of which were tested in a captive 
state over a month ago, and found satisfactory) failing, 
not through incorrectness of principle, but through 
various structural defects in the wings. As regards 
the latest machine, the writer regrets to state that the 
aspect ratio of the wings approaches the ideal even 
less closely than those of the first power-driven model, 
being as high as 6 to 1, with the result that consider- 
able lift is, so to speak, thrown away. Such as it is, 
however, the lift per unit of power is sufficient to 
render flight practicable. Only one obstacle to success 
yet remains—viz., the rendering of the possibility of 
the wings ceasing to oscillate in mid-air so remote as 
to be negligible, or almost negligible. This obstacle 
the writer is now endeavouring to surmount by usin 
two or more independent engines, with high hope o 
immediate success. Safety will be further enhanced 

the fact that in the extremely unlikely event 

all engines stopping simultaneously, the machine 

will be capable of gliding to earth like a pure aero- 
e 


The writer would strongly recommend all who hold 
that the basic principle of flight has not yet been 
discovered—who regard the fixed aeroplane as a mere 
stepping-stone to greater things, and the active-surface 
machine as the ultimate type—all who are weary of 
barren helicopter research, and about to abandon hope 
—to make a determined onslaught on the problem of 
the ornithopter, and we shall see—what we shall see. 





A Hyprocen Pirr-Conpuir.—The “ Elektron” works 
¢ a oe vt mong ay oy mane ~y ae of 
ydrogen - supply pi rom their works to the airshi 
harbour at Srukénten teenie. The line has a lengt 
of 4.5 km. (2? miles), and is laid after the manner of gas- 
pi Most of the pipe-joints are, however, welded, in 
order to avoid the risks of escape of the gas, and sleeve- 
couplings are used in a few placesonly. The hydrogen 
is procured as a by-product in the electrolytic production of 
caustic soda and chlorine. At present about 1000 cub. m. 
of hydrogen can be supplied daily to Frankfort under a 
head of 1000 mm. of water. An hydrogen gasholder of a 
capacity of 6000 cub. m. has been built near the hangar, 
_— which it is connected by several distributing pipe- 
ines. 





Vo.LaTILiTy OF THE METALS OF THE PLATINUM GrRouP. 
—In the Proceedings of the Royal Society for 1912, Sir 
William Crookes has recorded the results of experiments 
suggested by his experience with an electric resistance 
furnace. He found in this apparatus, which consisted of 
a close helix of platinum strip around a porcelain tube, 
that the — and ultimately melted, and on the 
porcelain tube at the point of rupture a deposit always 
occurred, which was found to consist of microscopic 
hexagonal crystals of platinum. He was thus led to 
examine the volatility of platinum and the allied metals 
at temperatures below their melting-points, using for his 
tests crucibles in the cases of platinum and iridium, and 
polished plates in those of palladium, rhodium, and 
ruthenium. These were Losted’ ta the electric furnace to 
1300 deg. Cent. for successive periods of two hours, when 
the loss of weight was found to be approximately propor- 
oe to the time of heating. The loss of weight was as 
ollows :— 


Period of Heating Percentage Loss 


Metal. in Hours. of Weight. 
Platinum 0.245 
Iridium .. 22 7.297 
Palladium 30 0 745 
Rhodium 30 0.131 
Ruthenium 8 25.0 


After these exposures to 1300 deg. Cent., the platinum 
had not sensibly changed its cappenamn, the adium 
gradually lost its smoothness and became crystalline with 
a moiré appearance, the iridium showed the same cha: 
in a higher degree, whilst the rhodium slightly darkened, 
but did not become crystalline. The ruthenium plate, 
noteworthy in the above table for its high volatility, 
became dull black and was coated with oxide. With 
iridium, the amount of loss for equal periods of heating 
at temperatures between 1100 deg. and 1400 deg. Cent. 
increased proportionally with the rise of temperature. 
With salleilen the loss of weight was more rapid in the 
earlier stages, and the blistered appearance of the metal 
indicated that this was probably due to the escape of 
occluded gas, but no oxidation could be detected. 
With ruthenium there is no doubt that the volatility is 
due to the formation of oxide ; and this is probably so in 
the case of iridium where a volatile oxide forms, for a 
uantity of this metal heated to 1300 deg. Cent. for 
hours in a quartz tube under vacuo lost only 0.069 per 
cent. Platinum and rhodium, on the contrary, appear to 
volatilise as metal. On mp the experiments at 
900 deg. Cent., mapvig. A means of a Méker gas-burner, 
neither platinum or rhodium showed any change in ap- 
pearance or weight, and iridium lost in 22 hours only 
0.092 per cent., with a slight darkening only. Palladium 
lost only one-fourth the weight it did at 1300 deg. Cent., 
although it showed practically the same appearance. The 
research thus leads to the conclusion that the metallic 
dust observed on the in tubes was the result of the 
sublimation of heated platinum. 
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THE TATE FLEXIBLE STAY-BOLT. 


On the advent of the extremely large boilers now 
common on locomotives in the United States, the 
breakage of fire-box stays developed to a rather sur- 
prising extent. As sizes and pressures went up and 
the box gradually lost its old form, the trouble came 
to be quite serious, and for some time various attempts 
have been made to cope with it. The most radical of 
the expedients introduced is perhaps the Jacobs- 
Shupert system, in which the form of box has under- 
gone a complete metamorphosis. Other attempts have 
aimed at making the box less rigid, either by intro- 
ducing corrugations into the fire-box sheets and tube- 
plates, or by the use of stay-bolts calculated to give 
greater flexibility than in the ordinary form of con- 
struction. Since the box and its surroundings are 
subjected to a very complex system of expansion and 
contraction, of considerable amplitude in large boilers 
working at high pressures, this would appear to be 
quite a rational line to work along. 

It requires but little reflection to arrive at the con- 
clusion that the relative movement of the fire-box and 
shell must be of a complicated nature. Movement is 
constrained in several ways. In the first place the 
fire-box is at a much higher temperature than the shell, 
but at the foundation-ring both the box and shell 
are compelled to expand similarly, while as the height 
above this ring increases, the movement becomes more 
free. The shape of the box further has a marked 





occur in modern practice, of a comparatively large 
order. Of the methods adopted of meeting the case, the 
use of flexible stay-bolts has probably been more widely 
applied than any other, and, from among the several 

tterns of such bolts employed, the Tate bolt may 
S taken as typical, as being that most generally used 
of the class to which we now more particularly refer. 
This bolt is produced by the Flannery Bolt Company, 
whose London offices are at 26, Victoria-street, West- 
minster, S.W. It may be pointed out that the intro- 
duction of flexible stay-bolts is the only reasonably 
cheap method of dealing with existing boilers, the 
other expedients suggested necessitating extensive 
reconstruction. 

The Tate bolt is screwed and riveted over in the 
inner sheet in the usual manner, but in the shell sheet is 
provided with a ball-shaped end working in a socket. 
Each bolt consists ordinarily of three parts—namely : 
(1) the bolt proper ; (2) the socket or sleeve screwed 
into the shell. plate, cupped to take the ball-head of 
the bolt ; and (3) a cap fitting over the sleeve and 
enclosing the ball-head of the bolt. Fora bolt 1 in. in 
diameter the sleeve may be from l}in. long and 
upwards, according to the position in the fire-box 
shell. In flat plates up to § in. in thickness the 1}-in. 
sleeve is used. The sleeve is screwed on the outside, the 
inner end for # in. being screwed with a taper of # in. 
to the foot, and the remainder parallel. The taper end 
is screwed into the plate to a tight fit, doing away 
with the need for caulking. The straight end receives 








Fie. 1. 


bearing on this relative movement. The modern wide 
boxes common in America, having flat, sloping or 
straight sides, are found to be subject to more stay 
failures than was the case with the old narrow boxes, 
which, having curved sides, were perhaps rather more 
elastic. Again, the material of the box, shell, and 
tubes affect the matter. In America, both the box 
and shell are of steel, and the tubes are of steel 
or charcoal iron. These parts have therefore about 
the same coefficient of expansion, but conditions would 
be altered by the introduction of copper boxes and 
brass tubes. 

Some very careful experiments made some time ago, 
on the New York Central and Michigan Central rail- 
ways, in the United States, revealed the fact that the 
fire-box sheets, although at a higher mean tempera- 
ture than the shell, had a final expansion less than the 
latter. The inner sheets are the first to expand when 
lighting up, but, on working pressure being attained, 
their total expansion from the cold was found to be 
less than that of the shell-plates. Tests made on the 
movement of tubes, by giving them a predetermined 
sag and measuring the increas» in deflection, showed 
that they were in a continual state of movement from 
the time of firing up to the return to the shed. Such 
movement, of course, affects the tube-plates and the 
staying at the fire-box. On firing up the tubes first 
lengthened, but afterwards the extension of the barrel 
was greater than that of the tubes. On the road, 
when working hard, the tubes were at their longest. 
Each opening of the door for firing resulted in shorten- 
ing them to a noticeable extent. The opening of the 
fire-hole door can easily be traced in a distinct fall in 
temperature of the gases in the smoke-box, so that it 
is evident considerable contraction must take place. 

It is thus manifest that relative movement exists, 
and should be taken into account, and that such move- 
ment may be, under conditions which frequently 














Fig. 2. 


the cap, screwed internally, and forming a water-tight 
cover over the socket. For thicker plates a longer 
sleeve, is used while still longer sleeves have to be 
chosen for positions in which the stay is run into a 
curved sheet. In radial roof-stays, again, many of 
the stays to either side of the centre portion of the 
roof are unavoidably set at a rather sharp angle to 
the shell-plate, and here also the slope of the plate 
necessitates a longer sleeve. The arrangement of the 
ordinary type of bolt is shown in Fig. 2, above. 

If for the roof the so-called button-head stays are 
used, an additional part is needed. This takes the 
form of a ball, drilled out and tap so as to screw 
on to the upper plain screwed end of the stay. A ball- 
head is thus provided to fit into the sleeve-cup, the 
bolt-fitting being completed with the usual cap. All 
these patterns involve considerable projections on the 
outer sheet, but for places where outside fittings, such 
as expansion-brackets, &c., have to be placed, a flush- 
type bolt is employed. In this the bolt itself is 
unaltered in pattern, but the sleeve is screwed taper 
throughout, and is run flush into the shell-plate. e 
cap in this case takes the form of a plug, also screwing 
down flush, into the sleeve, 





In applying such bolts some departure from tie 
ordinary methods is necessary. The tapping of the 
sleeve-hole, after drilling, is done with reamers and 
taps fitted with guide-bars running through the stay- 
hole in the inner sheet. The sleeve is screwed in hy 
means of a cap-nut fitting over the sleeve-head, and 
then the bolt is run by means of a special bolt-driver, 
through the sleeve into the inner sheet. A riveting- 
sleeve containing a small loose dolly-head is then 
screwed over the sleeve. The dolly-head is cupped so 
as to fit over the ball end of the stay, and is held up 
against the latter while the screwed inner end is being 
riveted over in the fire-box sheet. 

In many instances these stays are installed practi- 
cally throughout the box, but in other cases they are 
inserted only in the —_ of greatest relative move- 
ment. It will be evident that this relative movement 
is practically nil in the centre of the sheets at the level 
of the foundation-ring. It increases as the distance 
from these points increases, and to take care of this 
movement flexible bolts are frequently fitted in the two 
or three extreme vertical rows on the sides and ends 
of the box, and in the upper rows of the sides and ends, 
as shown in the illustration herewith. They are also 
introduced in the roof, either throughout or for the 
first few rows, so as to give flexibility near the tube- 
sheet. In the example illustrated in Fig. 1, annexed, 
they are fitted in the upper portion of the combustion- 
chamber for the same reason. 

The bolts are adjusted according to position, this 
adjustment varying with different types of boxes, in 
which, naturally, there is a difference of expansion. 
In the sides the extreme vertical rows may be adjusted 
so as to be +, in. slack in the cup or sleeve when cold, 
in boxes over 8 ft. long. The vertical rows next inside 
these would be adjusted so as to be rather more than 
sy in. slack, and the third rows so as to be ; in. slack. 
The horizontal rows in the roof, except those near 
the centre line of the box on either side, are also given 
a graduated adjustment, while bolts in the neighbour- 
hood of these adjusted bolts are screwed in slightly 
slack, as they draw up to some extent in riveting. 
These adjustments are made by screwing the bolt up 
and then turning it § or #, and so on, of a turn back, as 
may be required. It is not possible to cover, in sueh a 
description as this, the adjustments suited to different 
types of boxes. These can only be accurately determined, 
generally speaking, by measurements made on different 
classes of boilers. The principle, however, where 
adopted, is giving satisfaction, as is evidenced by 4 
very marked decrease, and in many cases the entire 
abolition, of the old trouble of frequent stay failures. 
The authorities of the New York Central Lines are, 
we understand, so convinced of this improvement that 
it has recently been decided that all the locomotives 
on their system shall be so fitted. 





GEOLOGY OF THE SouTH WALES CoaL-Fig.p : Part III. 
—This memoir, which has recently been issued by the 
Board of Agriculture and Fisheries, embraces the 
country round Cardiff. _It has been brought down to the 
close of 1910. Chapter I. is really an introduction, while 
Chapters II. and III. deal with the Silurian rocks and 
Old sandstone. In Chapter IV. an account is given 
of the carboniferous limestone and of the igneous rocks 
near Weston. Chapters V. and VI. are devoted to the 
Trias (Keuper and Rhaetic), while the Lias (with its 
cement-yielding limestone) finds a place in Chapter VII. 
After this the memoir goes on to discuss superficial 
geology, including sched Gonion glacial deposits, &c., 
the matter relating to these being found in Chapters VIII. 
and IX. Notes on economic products, such as building 
stones, road materials, bricks, &c., follow in Chapter X., 
and matters relating to water supply in Chapter XI. 
Copies of the publication may be obtained from any agents 
for the sale of Ordnance survey maps, or, through any 
bookseller, from T. Fisher Unwin, 1, Adelphi-terrace, 
London, W.C., price 2s. 


Tue Roya Sanitary InstituTe.—On October 4 and 5 
@ provincial sessional meeting of this institute will be 
held at Lewes, and on the first day discussions will com- 
mence at 7 p.m. in the Town Hall, on ‘‘ The Control of 
Tuberculosis as Practised in the County Town of Lewes, 
to be opened by Mr. J. R. Steinhaeuser, M.D., D.P.H., 
Medical Officer of Health, Lewes, and ‘‘ A Description of 
the New Sewe Scheme for Lewes, with Special 
Reference to the Discharge of Effluents into Streams,” 
to be opened by Mr. D. berts, Borough Surveyor of 
Lewes. The chair will be occupied by Mr. H. Percy 
Boulnois, M. Inst. C.E. Tickets for the admission of 
visitors may be had on applicatidm to Dr. J. R. Stein- 
haeuser, Medical Officer of Health, Town Hall, Lewes. 
On the second day, at 10.30 a.m., members will meet 
in the Town Hall to visit the Phcenix Iron Works, by 
kind permission of Alderman J. H. Every, J.P.; the 
Lewes Portland Cement and Lime Works, by kind per- 
mission of Messrs. Batchelor and Councillor Glover. At 
1 p.m. there will be luncheon at the White Hart Hotel, 
High-street, by the kind invitation of the Mayor, after 
which, at 2 p.m., members and friends will visit the 
Lewes Victoria Hospital, the Borough Isolation Hospital, 
the Borough Fire-Brigade Station, and the Lewes Water 
Works. Xnyone wishing to be present at the luncheon 
and the visits should apply to the Medical Officer of 
Health, Town Hall, Lewes, or the Secretary of the Insti- 
tute, not later than September 27. 
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THE BRITISH ASSOCIATION. 


Address to the ineering Section, by Professor 

ARCHIBALD Barr, D.Sc., President of the Section.* 

One of the t engineers of the past, Leonardo da 
Vinci, prefa a collection of observations on various 
themes, including the mechanical arts, with the remark : 
“ Seeing that I cannot choose any subject of great utility 
or pleasure, because my predecessors have already taken 
as their own all useful and necessary themes, I will 
do like one who, because of his poverty, is the last to 
arrive at the fair, and not being able otherwise to pro- 
vide himself, chooses all the things that others have 
already looked over and uot taken, but refused as being 
of little value. With these despised and rejected wares— 
the leavings of many buyers—I will load my modest pack, 
and therewith take my course.” These words describe, 
with some approach to exactitude, the position in which I 
find myself, and may form a fitting introduction to an 
address that will be discursive rather than systematic, 
and perhaps more critical than constructive. 

It may less true to-day than it was four hundred 
years ago to say that all important matters concerning 
the existing state of the mechanical arts have been dealt 
with in spoken or written addresses. Each year there 
might be found sufficient subject-matter for a general 
survey of the ground that has been covered, or a sketch of 
what lies before us. But each ~~ advance is 
nowadays recorded as soon as itis made, and I do not feel 
that I have any special call to assume the réle of the 
historian, nor can I claim any right to don the mantle 
of the prophet. : : ‘ : 

A president of this section, who is not disposed to deal 
with the general aspects of the progress being made in 
the department of science allotted to us, can -y find 
a large enough subject for his address within the limits 
of that part of our wide field with which his own work 
has been more particularly identified, and it might be 
expected that I would devote my address to a discussion 
of the conclusions at which I have arrived during thirty- 
six years of practice and experience in the teaching of 
mechanical spe ys But so ~P has a. said of me | 
on the training of engineers, and so many divergent an 
even irreconcilable opinions have been ex mate regard- 
ing the lines such training should follow, that I feel sure 
I shall be on the coupenens of some of my 
audience if I begin stating that © not propose to 
inflict upon you a deoveme on that threadbare theme, 
There are limits to the endurance even of those who 
practise a profession well calculated to inculcate the 
virtues of patience and forbearance. 

When we have as president of the section one who has 
broken new paths in the exploration of the territory 
assigned to us, or to whose labours the fruitfulness of 
some corner of the domain may be chiefly attributed, 
we would hardly be disposed to tolerate the omission 
from his address of an account of his own special 
work, in investigation or in practice, and the develop- 
ments to which it is leading. But while, no doubt, every 
worker is the chief authority on something or other, the 
plot he cultivates may be so restricted in area, and its 
products may bulk so little in the general harvest, as to 
form no suitable topic to engage the attention of his 
fellow-workers on such an occasion as this. 

When an engineer leaves practice in the “‘ great,” and 
takes to the devising and production of what are usuall 
referred to specifically as “‘scientific instruments” er 
all machines and mechanical appliances may properly 
classed as such), his colleagues in the profession may be 
disposed to look upon the change as a degeneration of 
species. Naturally I am not disposed to accept such a 
verdict. Remembering the careers of those who did most 
in the founding of the various branches of present-day 
practice, I am quite prepared to accept as applicable 
another phrase borrowed from the language -of the 
biologist,-and to let it be called a ‘‘reversion to a more 
paar type.” But instead of dealing with the narrow 

ranch of applied science with which my own practice is 
chiefly connected, I prefer to utilise the short time at my 
disposal to make some observations upon a larger and 
more general theme. The thesis which I propose to 
uphold may not fall very obviously within the scope of 
the original aims of the British Association, but it has, 
at least, an intimate bearing on the work of those who 
are concerned with the applications of mechanical science. 

Tredgold’s oft-quoted definition of engineering as ‘‘the 
art of directing the great sources of power in Nature 
for the use and convenience of man” may well be 
taken, and often has been taken, as a text upon 
which to hang a discourse on the importance of the 
profession to which many of us belong, the leading part 
it has played in the process of civilisation, and the 
dependence of the world to-day on its activities. But 
the words suggest failures as well as achievements, and 
responsibilities no less t privileges. The definition 
suggests that the engineer not only fails in his vocation 
if he does not accomplish something for the use and con- 
venience of man ; but, further, that he acts contrary to 
the spirit of his profession if he directs the sources of 
power in Nature to the unuset or inconvenience of man ; 
and surely we must understand by “‘ man” not the engi- 
neers immediate client, but mankind in general. The 
works of the engineer are to be used by some people ; 
they have to be endured by all. 

Taking the highest view of our calling—and surely we 
do not hold that ours is in any sense a sordid or selfish 


* Address delivered before Section G of the British 
Association for the Advancement of Science, at Dundee, 
September 5, 1912. 

t We have no word to denote very clearly the negative 
of “use,” as the term is here applied ; ‘‘unuse” may 
serve for the present, 








vocation—the engineer fails in the fulfilment of his duty 
in so far as his works are detrimental to the health, or 
destructive to the property of the community, or in so far 
as they are unnecessarily offensive to any of the senses of 
those who are compelled to live with ~ bol There has 
been too great a neglect of such considerations. The 
medical practitioner is held negligent of his duty if he 
acts solely in the immediate interests of his patient, and 
does not take due precaution to guard against the spread 
of disease or the offence of the community by the 
exhibition of unsightly forms. We should take as high a 
view of our responsibilities. 

In his presidential addr-ss to the Association last year, 
Sir William Ramsay said that the question for the engi- 
neer has come to be not ‘‘ Can it be done?” but ‘* Will it 
pay to doit?” Theanswer to this question, in respect to 
any particular proposal, depends on the width of view 
we take in answering two preliminary questions: Whose 
interests are we to consider? and, What do we mean by 
paying? Of course, there are limits that must be set 
mm answering each of these; my present contention is 
that these limits are usually much too narrowly drawn. 
A road surveyor may save a few pence or shillings to his 
county council by leaving a piece of newly metalled road 
unrolled—because the clock strikes the hour for retiring 
—and may thereby cause expense, amounting to pounds, 
it may be to hundreds of pounds, through damage to 
motor-cars or the laming of horses (not to speak of loss of 
life or limb), to the users of the road, who are, after all, 
the clientéle he is there to serve. Does it pay? The 
authorities of a city will spend large sums on the 
adornment of the streets with stately and ornate 
buildings, and on the purchase of works of art—and 
rightly so, though comparatively few of the citizens 
can appreciate or even give themselves the chance 
of appreciating them, while they will tolerate or even be 
directly responsible for the running on these same streets 
of quite unnecessarily ugly and noisy tramcars, and con- 

tulate themselves on the drawing of a paltry income 
rom the 7 of hideous advertisements that are con- 
stantly before the eyes of the whole community. Does it 
pay thus to separate esthetic from utilitarian demands 
and interests ? 

It is too much to assume that engineers could meet all 
the reasonable demands of their immediate clients with- 
out producing, at least temporarily, secondary effects 
that may be of inconvenience to some members of the 
community. Bacon, indeed, said that ‘‘the introduc- 
tion of new inventions seemeth to be the very chief of all 
human actions. Inventions make all men happy without 
either injury or dam to any one single person,” but 
Bacon was a philosopher, and dealt with ideals rather 
than with hard facts, and in his times inventors had not 
yet begun to dominate all the elements of our physical 
environment. Had he lived to-day beside one of our 
country roads, he might have had something to say, in 
another key, regarding motor-cars and dust ; or his 
lot been cast in the proximity of a great centre of industry 
he might have modified his conviction of the universality 
of the benefits conferred by the inventor. He might even 
have been disposed to agree with a literary man of 
to-day who is reported as asserting that ‘‘the universal 
and blatant intrusion of science into our lives has resulted 
in a total disappearance of repose.” Isolated and un- 
qualified statements such as those I have quoted are like 
etn gE can always find two that are directly 
opposed. The truth lies about midway between these 
extremes, or, rather, there are aspects of the facts in 
regard to which one is an approach to the truth, and 
aspects in which the other has some justification. Our 
aim should be to make Bacon’s dictum have more of 
truth, and Mr. Stephen Coleridge’s assertion have less 
foundation in fact. And the outlook seems to me tu be 
a very hopeful one, though to be able to take an alto- 
gether favourable view of the tendencies of the present 
time, one must be an optimist of the true order—‘‘ One 
who can scent the harvest while the snow is on the 
ground.” 

When we examine into the immediate causes of the 
injuries and inconveniences that result from our activi- 
ties we find that they are due in all, or almost all, cases 
to failures rather than to successes. The more completely 
the engineer achieves the primary end of his work the 
less is the damage or injury that can be laid to his charge. 
If it can be shown that this is a very general law, as I 
think it can be, we may look forward to the elimination, 
asa direct result of progress in the mechanical arts, of the 
nuisances and inconveniences for which, in some measure 
at least, we must accept responsibility. And not only so, 
but the converse will be equally true—the more we keep 
in view the removal or avoidance of anything that can 
cause offence, the more rapidly we shall advance in the 
attainment of the primary ends at which we aim 
Consider, by way of example, the nuisance to which I 
have referred, and of which we hear so much—the raising 
of dust by motor-cars. I shall not discuss the debated 
question as to how far the motor-car produces dust, 
or only distributes it, nor shall I deal in detail with the 
possible remedies. We hope to have a paper on the 
subject at this meeting from one of our leading authori- 
ties. For my ey? purpose it suffices to point out that 
it is no part of the function of a road surface to fritter 
itself down into dust under traffic of any kind. The 
ideal road would be one that would not wear at all, and 
the nearer we approach this ideal of a permanent road 
surface, the less will be the inconvenience caused, not 
only to those responsible for the upkeep of the road, but 
to the general public. And conversely, the more atten- 
tion we give to the devising of a dustless road the more 
rapid will be our advance towards the provision of one 
best suited for all the purposes which a road is intended 
to serve. We had dusty roads before the motor-car 
came into being, but the demand that is being forced upon 





the engineer to eliminate this nuisance is leading to an 
improvement of our roads for all users. The inventors of 
the automobile will yet merit the thanks even of those 
who, bemoaning the blatant intrusion of science into our 
lives, may discard the railway train and the motor-car 
and take to the stage-coach of their grandfathers with a 
view to the recovery of some of the lost repose. 

Again, the combustion of fuel does little harm to any- 
one ; it is the imperfection of the combustion that is the 
main cause, almost the sole cause, of injury to health, to 
property, and to the amenity of populous centres. Of 
course, one knows that smokeless combustion is not 
necessarily, nor always, the most economical, but that is 
only because we have not yet learned how to use fuel in 
anything like a perfect manner. But all the tendencies 
at the present time are towards improvement, and the 
more attention we pay to the elimination of the smoke 
nuisance the more rapid will be our p in the 
economical use of one of the most valuable of our inherit- 
ances. It is therefore clearly the duty of every engineer 
who has to do with power or heat production—for the 
credit of his profession and even in the interests of his 
immediate clients—to consider the use and convenience of 
all who can be affected by the work for which he is 
responsible. The time is not far distant when the direct 
burning of bituminous coal in open grates will be looked 
upon as not only a source of serious , but as a 
culpably ame a | practice. Great progress has been 
made in processes for the partial distillation of coal by 
which a free burning and quite smokeless fuel is prepared 
and valuable by-products (so-called) are conserved. If 

] engineers concerned with the design and application 
of plants in which coal is used had a due sense of their 
responsibilities to the community, progress would have 
been, and would to-day be, much more rapid ; and econo- 
mies would be effected that would in themselves amply 
justify the application of more scientific methods of 
utilising the constitutents of a very complex material, 
which we are too apt to look upon as merely a convenient 
source of heat—plentiful enough and cheap enough, as 
yo to be used in a most wasteful manner. It will not 

to the credit of our profession if it should require 
restrictive legislation not only to prevent a gross inter- 
ference with the health and comfort of the community 
and the amenities of our centres of industry or of popu- 
lation, but to effect economies in the utilisation of the 
chief of the sources of power which it is our function to 
direct to the best advantage of all concerned. 

In other directions, also, we see that progress towards 
economy is leading to a reduction, and possibly to the 
entire elimination, of all the nuisances associated wi 
the older methods of power and heat production. The 
great improvements that have recently been made in 
ged plants and gas-engines have rendered out of 

te, as regards economy, at least, the smaller sizes of 
steam plants which are so fruitful a source of injury and 
inconvenience to the community; and we nuw have 
engines of the Diesel, and the so-called semi-Diesel, 
types that can utilise natural oils, and oils obtained in 
the distillation, or partial distillation, of coal, not only 
with an efficiency hitherto unattained in heat-engines, 
but ‘‘ without injury or damage to any one single person ” 
—except possibly the maker of inferior* plants. 

Present indications point to the coming of a time, in 
the near future, when the power and heat required for 
industrial and domestic pu will be distributed 
electrically, in a perfectly inoffensive manner, from large 
central stations ; and even at these stations there will 
no pollution of the atmosphere that could give the most 
sensitive of critics any just grounds of complaint against 
the intrusion of science into our lives. > his presi- 
dential address to the Institution of Electrical Engineers 
in November, 1910, Mr. Ferranti dealt ina most masterly 
way with this, which is undoubtedly the greatest of the 
many schemes at present before the engineering profes- 
sion. That address reads like a chapter from a romance 
of Utopia, but unlike most of the forecasts that have 
been presented to us of ideal conditions in a world of the 
future, the system which Mr. Ferranti sketches out, and 
advocates with so much knowledge and convincing argu- 
ment, does not depend for its reasonableness on the 
postulation of a perfected humanity. It would not only 
provide vastly improved conditions of life for the com- 
munity as a whole, but it would satisfy the more selfish 
aims of the users of power and the makers of machinery, 
by increasing the economy of production and stimulating 
the demand for mechanical appliances. No doubt there 
may be some who will hold that to commend any worthy 
scheme, to those who might carry it out, by an appeal 
to their selfish interests is an altogether immoral kind of 
argument. Ido not think so. Advancement of the race 
through benefits to the individual is, at least, not incon- 
sistent with Nature’s method of securing progress. How- 
ever much we mav desire to develop a purely altruistic 
spirit in men of all classes, we must meantime make the 
best of human nature as it is, and recognise that the 
rapidity of our progress towards better conditions of life 
will be in proportion to the advantages that each advance 
can promise to those who would be immediately concerned 
in its realisation. 

It is just a hundred years since passengers were first 
carried on the Clyde in a mechanically-propelled ship, 
and to-day—when they are not too — jetely obscured 
by smoke—we can see the successors of the Comet plying 
on that river with power plants of greatly superior over- 
all efficiency, but showing little advance in regard to the 


* My typist in transcribing a rather illegible draft of 
this passage substituted for the adjective I have here used 
the less restrained. but perhaps equally appropriate one, 
‘‘infernal ;” but I noticed this in time to amend the 
emendation. I had no intention to speak so candidly 
of any of the works of members of my own profession, 
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combustion of the fuel. Had the emission of smoke 
from river craft been prohibited years ago, there is little 
doubt that engineers would have let few days with- 
out arriving at some solution of the problem of inoffensive 
power production, and the demand for economy would 
have looked after itself. How much better it would be 
were engineers to take the wider view of their duties and 
responsibilities to which I have referred, and realise that 
they are acting contrary to the true spirit of their pro- 
fession when they produce appliances that pollute the 
atmosphere for miles around, to the hurt and inconveni- 
ence of those whose ‘‘use” they are intended to serve. 
But this year a ship has left the Clyde that we hope may 
be the forerutiner of a new race which will attain a higher 
efficiency than any of the direct descendants of the 
Comet, and that will p!y its trade without inconveni- 
ence to man or beast, whe can claim some right to be per- 
mitted to enjoy an unpolluted atmosphere and the measure 
of sunshine which Nature—sparingly enough in these 
regions—intended to provide. rae: 

But there are injuries which we may inflict upon the 
community other than those to health and physical comn- 
fort. Everyone, even the least cultured, has s»me sense 
of the beautiful and the comely, and is affected hy the 
aspects of his environment more than he himself can 
realise. The engineer, then, whose works needlessly 
offend even the most fastidious taste is acting con- 
trary to the spirit of his profession, at its best. There 
has been far too great a disregard of «esthetic considera- 
tions in the everyday work of the engineer; we usually 
take a too exclusively utilitarian view of our calling. We 
should not be prepared to accept, as referring to the arts 
we practise at their best, the distinction drawn by a 
philosophical writer between ‘‘ the mechanical arts which 
can be efficiently exercised by mere trained habit, rote, 
or calculation,” and ‘‘the fine arts which have to be exer- 
cised by a higher order of powers ;”* and I think it can 
be shown that a greater regard for artistic merit in our 
designs would not necessarily lead to extravagance, but in 
many cases would conduce to economy and efficiency. It 
is at least true—and much less than the whole truth— 
that greater artistic merit than is commonly found in our 
works could be attained with no sacrifice of structural 
fitness, or of suitability for the purposes they are designed 
to serve. 

There was a time when engine'rs made desperate 
attempts to secure artistic effects by the embellishment 
(?) of their productions with features which they believed 
to be ornamental. Fortunately the standard of taste has 
risen above and beyond this practice in the case of most 
members of our profession and most of our clients. We 
are all familiar with illustrations of philosophical instru- 
ments and other mechanical contrivances of the early 
times that vied in lavishness of adornment, though not 
in artistic merit, with those wonderful astronomical appli- 
ances that were carried, as trophies of war, from Pekin to 
Sans Souci. Many of us can remember a time when the 
practice had not altogether disappeared, even in the 
design of steam-engines, lathes, and other products of the 
mechanical engineer’s workshop. I well remember in 
my apprenticeship days the building of a beam-engine 
that was a triumph of ingenuity in the misapplication of 
decorative features. In place of the mildly ornamented 
pillars and entablature of Watt’s design, there was pro- 
vided, for the support of the journals of the beam, a 
pair of A frames constructed in the form of elabo- 
rately moulded Gothic arches, flanked by lesser arches 
on each side, while the beam itself, and many other 
parts, were plentifully provided with even less appro- 
priate embellishments borrowed from the art of the 
stone-mason. It is some consolation to remember that 
the clients for whom the engine was built were not of this 
country, and that the design itself was not a product of 
the workshop that was favoured with the contract to pro- 
duce this amazing piece of cast-iron architecture. We 
have all seen wrought-iron bridges the unattractive 
features of which were concealed by cast-iron masks—in 
the form of panelling, or of sham pillars and arches with 
no visible means of support—that not only have no con- 
nection with the structural scheme, but suggest types of 
construction that could not, by any possibility, meet the 
requirements. Structures of this kind remind one of the 
pudding which the White Knight (with good reason when 
we remember the characteristics of his genius) considered 
the cleverest of his many inventions. It hegan, he ex- 
plained, with blotting-paper, and when Alice ventured 
to express the opinion that that would not be very nics, 
he assured her that though it might not be very nice alone, 
she had no idea what a difference it made mixing it with 
other things—such as gunpowder and sealing-wax. 

There are, and must always be, wide differences of 
opinion regarding what is good or bad in matters of taste, 
but we may go so far in generalisation as to say that we 
can admire the association of elements we know to be 
incongruous only in compositions that are intended to be 
humorous. ‘All human excellence has its basis in reason 
and propriety; and the mind, ‘o be interested to any 
efficient purpose, must neither be distracted nor con- 
fused.”+ But to be able to judge of the propriety or 
reasonableness of any composition we must have some 
knowledge of the essential qualities and relationships of 
its component parts, and excellence cannot depend upon 
an appeal to ignorance. We can quite imagine that the 
White Knight’s pudding would appeal as an admirable 
and most ingenious concoction to one who lacked a know- 
ledge of the dietetic value of blotting-paper, and was 
willing to take for granted the excellence of gunpowder 
asa spice and of sealing-wax asa flavouring. No artist 
would be bold enough to include a Polar bear or a walrus 


* “Encyclopedia Britannica,” Eleventh Edition ; 


ticle ** Art.” 
“| Mr. Duppa’s ‘‘ Life of Michael Angelo.” 





in the composition of a picture of the African desert, nor 
be prepared to consider as a legitimate exercise of the 
artistic imagination the depicting an Arab and his camel 
wending their weary way across the Arctic snows. He 
would recognise the incongruity, and might even realise 
that it is only a lack of imagination or of true inventive 
power that could lead anyone to resort to such measures 
for the securing of a desired colour scheme. These are 
lengths to which even artists will not go in the arrange- 
ment of elements in a composition. But an artist will 
secure a colour scheme at which he aims by the introduc- 
tion into his landscape of a rainbow in an impossible 
position, or of impossible form or dimensions, or with 
colours arranged according to his own fancy, though in 
this there is a much more essential unreasonableness. A 
Polar bear might be transported to the desert, and an 
Arab might conceivably find his way to the regions of 
snow and ice, but a rainbow cannot wander from the 
place assigned to it by Nature, nor can it have other than 
the ordained form or dimensions or sequence of colours. 
No artist would paint a figure holding a candle and 
make the light fall on the side of the face remote 
from the source; but he will, and usually does, paint 
the moon illuminated on the side remote from the sun. 
Why? Simply because he has not before his mind 
the essential absurdity of the scheme, if, indeed, he 
knows why the moon shines. Artists who deal with 
Nature in any of its aspects may be commended to 
‘mark, learn, and inwardly digest” Whistler’s definition 
of their calling : ‘‘ Nature contains the elements in colour 
and form of all pictures . . . but the artist is born to 
pick and choose, and group with science, these elements, 
that the result may be beautiful.” Whether or not we are 
to understand that Whistler intended to include an 
accurate knowledge of physical facts and phenomena in 
what he calls “science,” he cannot have meant anything 
less than ‘‘ sense.” 

So, in regard to the arts of construction, we may say 
that mechanical science provides the elements of all 
structures, and the craftsman—be he called engineer or 
architect—is born to pick and choose, and group with 
science, these elements, that the result may be useful, and 
not devoid of grace. 

The only valid excuse for such departures from the fit 
and rational in painting or in structural design, as those 
which I have semnain | is ignorance on the part of the 
designer of the nature of the elements he employs, or a 
lack of skill to devise a possible or reasonable arrange- 
ment of details that will secure the general effect he 
desires. 

It may almost savour of sacrilege to quote, in this con- 
nection, from the writings of that ‘‘ Wild, wilful fancy’s 
child” the story of whose eight short years of life and 
literary work Dr. John Brown has given in his charming 
‘* Pet Marjorie ”’—a record of perhaps the shortest human 
life that has formed the subject of a biography. But the 
lines are too pertinent to my purpose to be withheld, and 
the frankness of the confessions they contain. of a child- 
like limitation of artistic power, may be commended to 
those who practise either the fine arts or the arts of con- 
struction, and feel compelled to “ trust to their imagina- 
tion for their facts,” or to resort to the association of 
incompatible details for lack of knowledge, or of ability 
to attain their ends by more reasonable means. 

Marjorie writes of the death of James IT. :— 


‘* He was killed by a common splinter, 
Quite in the middle of the winter ; 
Perhaps it was not at that time. 
But I could find no other rhyme !” 


**Quite in the middle of the winter” describes August 3, 
1460 a.D., with no wider licence than we find assumed in 
the works of more experienced, if less candid, artists and 
craftsmen. Again, in her sonnet to a monkey—written, 
we must remember, when she was six or seven years of 
age—she acknowledges the compelling power of an 
artistic aim :— 


** His nose’s cast is of the Roman : 
He is a very pretty woman. 
I could not get a rhyme for Roman, 
So was obliged to call him woman.” 


It may seem that I have wandered widely from my 
text: those who found discourses on texts usually do. 
But there is, or ought to be, a closer connection than is 
usually recognised between the work of the engineer and 
that of those to whom we usually restrict the title of 
artist. There was no great gulf fixed between the fine 
arts and the utilitarian arts in earlier times. Some at least 
of those to whom we owe the greatest advances in the fine 
arts were eminent also in the arts of construction. We 
may claim such men as Michael Angelo, Raphael, and 
Leonardo da Vinci as masters in the arts of construction 
as well as in those with which their names are usually asso- 
ciated. The separation of the beautiful and the useful is 
quite a modern vice. But much that I have ventured to 
say in the digression—if such it be—is applicable, with 
little or no alteration of terms, to the work of our own 
profession. The architect or engineer who, for the sake 
of effect, fills the s between the flanges of a beam or 
girder with slabs of stone, or cast-iron pillars and arches, 
that could not fulfil the function of a web, exhibits just 
the same lack of skill as Pet Marjorie owns up to—ehall 
I say ?—like a man. Such practices have no ‘basis in 
reason and propriety,” and the employment of such 
‘decorative features” is certainly not a ‘‘ grouping of 
elements with science,” It is said that “‘the highest art 
is to conceal art ;” the lowest in matters pertaining to our 
profession is to conceal! ill-devised construction with 
false and senseless masks. But what I have said has, 
I think, a sufficiently obvious bearing on the mechanical 
arts—I need not further point the moral. 

There is an old maxim to the effect that ‘the designer 





should ornament his construction, and not construct his 
ornament.” This is an admirable rule so far as it goes, 
but it should be subordinated to a higher rule, that he 
should ornament his structure only if he lacks the skil] to 
make it beautiful in itself. A structure of any kind that is 
intended to serve a useful end should have the beauty 
of appropriateness for the purpose it is to serve. [t 
should tell the truth, and nothing but the truth, and if 
its character be such that it can be permitted to tell the 
whole truth, so much the better. It should be beautiful 
in the sense in which we commonly use the term with 
respect to a machine—we call a mechanical device 
beautiful only if it strikes us as accomplishing the end for 
which it is designed in the simplest and most direct way. 
Our works —like the highest creations in Nature—shouid 
be beautiful and not beautified. ‘* Beautified ” should he 
considered a vile phrase when applied to a work of con- 
struction, no less than when he to characterise a fair 
Ophelia. Artists accept the human form, at its best, as 
the highest embodiment of grace and beauty, but there is 
not a curve in the figure that is not the contour of some 
structural detail that is there for a definite purpose. The 
practice of resorting to extraneous adornments to mini- 
mise crudities of structural scheme had its rise—if | 
mistake not—in the comparatively recent times when 
culture and taste were at their lowest. It is specially 
characteristic not only of earlier times, but of earlier 
stages of the design of any particular product. It has 
already disappeared in some cases and will continue to 
disappear from the practice of the arts of construction 
as skill and taste develop. I have already alluded to the 
abandonment of ornament in the design of machines, and 
I think there can be no one, with any sense of the fit and 
pleasing, who does not approve this change in practice. 
The stage coach and horses of former times were lavishly 
decorated—the carriage of to-day is more graceful and 
pleasing in virtue of the simple elegance of its lines. 
In the best domestic architecture of to-day we see 
the same tendency to trust for effect, more and 
more, to an artistic grouping of the lines and masses 
of essential parts and the ual abandonment of 
purely decorative features, without and within. There 
was a time when the hulls and riggings and sails of 
ships were lavishly ornamented ; now even the figure- 
head—the last remnant of barbaric taste—has dis- 
appeared ; and do we not find in a full-rigged ship of 
to-day (or yesterday, perhaps one should say) a grace and 
dignity that no extraneous embellishments would en- 
hance? From the racing yacht the designer has been 
forced, by the demand for efficiency, to cast off every 
weight and the adornments that so beset the craft of 
earlier times, with the result that there is left only a 
beautifully-modelled hull, plain masts. and broad sweeps 
of canvas, and we can hardly imagine any more beautiful 
or graceful product cf the constructive arts. These 
examples will serve to illustrate the contention that the 
attainment of the highest efficiency brings with it 
the greatest artistic merit. But in the development of 
the yacht of to-day, through many stages, the designer 
has been forced from time to time to strive to combine 
grace with efficiency. Selection on the part of clients 
must have eliminated ungraceful forms when more 
beautiful ones could be found, and therefore the advance 
has been rapid. I think I may appeal to this illustration 
to support the further contention that advance in efti- 
ciency may be helped, and not hindered, by keeping in 
view an esthetic as well as a utilitarian aim. Further 
illustrations will occur to anyone who has studied the 
development of design of structures or machines. 

It is a matter of constant remark, and with justice, that 
steel bridges. as a class, are much less pleasing to the eye 
than those of stone. The reasons for the contrast in 
artistic merit are not far to seek. The building of stone 
bridges is an ancient art, and survival of the fittest, and 
selection—even with little creative skill on the part of 
the designers—would have led to the development of 
types having, of necessity, at least the elegance of fitness. 
But further, this art has come down through the times to 
which I have referred when artistic and utilitarian aims 
had not yet been divorced, in the practice of the crafts ; 
and further still, the practice of building in stone has 
been in the hands of architects as well as of engineers, 
and architects are expected to be artists, and are trained 
as such. On the other hand, construction in steel is a 
very modern art, and it has been in the hands of engi- 
neers who usually negiect, if they do not despise, the 
study of the fine arts. But why have architects, with 
their artistic training, not succeeded in producing struc- 
tures in steel as admirably as those they design in stone ” 
Partly, no doubt, because they are hampered by tradi- 
tion. They have not yet fully realised the difference in 
spirit that must characterise fit designs in the newer and 
the older materials. No one can be an artist in any 
material the possibilities and limitations of which he has 
not fully mastered. Again—if a common engineer may 
venture the criticism—the architect as a rule has not 
sufficiently mastered the science of construction, and 
has heen too much addicted to taking the easy course 
of adopting a decorated treatment instead of striving 
to secure elegance of structural scheme as such; and 
decoration, at least on anything like traditional lines, is 
wholly incompatible with the best possibilities of steel as 
a structural material. Progressis being made in the art of 
designing efficient and graceful structures in metal, but 
the best results can only be attained by a designer who 
has a thorough scientific and technical knowledge of the 
properties of steel and the processes of its manipulation, 
on the one hand, and cultured artistic sense and capacity 
on the other. These should not be considered as appro- 
priate equipments for separate professions. etd 

Thereare many, however, who have a rooted conviction 
that structures in steel can never be so beautiful as those 
in stone. This I believe to be altogether wrong. I 
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arises partly from the crudity of design that characterises | mutator and brushes can easily be seen. The pamphlet 


most of the steel structures that have yet been erected, 


gives a general specification for all types of these machines, 


and partly from preconceived notions as to what is fitting | and also gives ratings and efficiencies for 16 frame sizes, 
in proportions and massiveness. We can quite imagine | of which the outputs range from 4 to 210 horse-power and 
that a native of the Congo region, whose notions of the | from 4 to 165 kilowatts ; approximate dimensions are also 


roportions suitable and ez 
Founded on his familiarity with 


e hippopotamus, would, 
at first sight, consider the racehorse on lacking in sub- | 


stance and solidity, but in time he might come to recog- 
nise some measure of gracefulness in a creature that has 
been developed to meet requirements that hitherto he 
had not fully considered. ; 

Mr. Wells has said, in his ‘‘ New Utopia,” ‘‘the world 
still does not dream of the things that will be done with 
thought and steel when the engineer is sufficiently educated 
to be an artist, and the artistic intelligence has n 
quickened to the accomplishment of an engineer.” But we 
need not postpone, till the advent of a complete Utopia, 
the full realisation of our duty to practise our profession, 
as far as in us lies, with due regard for the material 
interests and the «esthetic susceptibilities of all who can 
be affected by the works for which we are responsible. 





CATALOGUES. 

Wire Ropeway.—Messrs. George Cradock and Co., 
Limited, of Wakefield, have sent us a copy of a four- 
page circular illustrating and describing a simple form of 
wire ropeway supplied by them, and used for carrying 
coolies across a wide, swampy river in India. The rope- 
way is operated by hand power. 

Oxugen-Breathing Apparatus.—Messrs. Siebe, Gorman 
and Co., Limited, of Neptune Works, Lambeth, 8.E., 
have issued a pamphlet giving particulars of recent cases 
in which their ‘* Proto” oxygen breathing apparatus 
(Fleuss-Davis patents) has been used in this country for 
rescue work, and other purposes, in collieries after fires 
and explosions. 


Electric Wires, Jointing-Tools, and Materials.—The 
India-Rubber, Gutta-Percha, and Telegraph Works 
Company, Limited, 100-106, Cannon-street, E.C., have 
sent us a copy of their price-list of electric-bell wires, 
telephone cords and flexibles, silk and cotton-covered 
wires of copper and German silver for winding-coils, 
gutta-percha insulated wires, and shot-firing wires. Tools 
and materials for jointing wires and cables are also listed. 


Starters for Induction Motors.—A leaflet giving a speci- 
fication, with illustrations, of their oil-immersed auto- 
transformer starters for two-phase and three-phase motors 
with short-circuited rotors, has been issued by the Electric 
Construction Company, Limited, of Wolverhampton. In 
these starters the switches, which are of the revolving 
type, are immersed in oil, as also are the auto-trans- 
formers. If desired, the apparatus can be rendered flame- 
proof, so as to be suitable for use in fiery mines. 


Tramway Material, &c. — We have received from 
Messrs. Alfred Wiseman, Limited, of Glover-street, 
Birmingham, a copy of their new catalogue, which deals 
principally with fittings for overhead-line construction in 
connection with electric tramways. The catalogue illus- 
trates and states prices for insulating bolts, hangers, 

ull-offs, ears, strain insulators, splicing sleeves, trolley- 
io and wheels, section insulators, frogs and crossings, 
and other accessories for overhead work. Other produc- 
tions of the firm, including gears and pinions, switchgear, 
insulators and overhead construction for high-tension 
power-transmission lines, castings in iron and other 
metals, scales and weighing-machines, &c., are also 
illustrated. 


Mining Machinery, Iron and Steel Works, Plant, 
Cranes, &-c.—The Deutsche Maschinenfabrik A.-G., of 
Duisburg, Germany, which is a combination of the three 
firms formerly known as the Benrather Maschinen- 
fabrik, A.-G., the Duisburger Maschinenbau A.-G., 
formerly Bechem and Keetman, and the Miirkische 
Maschinenbauanstalt L. Stuckenholz, A.-G., have issued 
a book containing particulars with very numerous illus- 


trations of their works and productions. The latter |; 


include mining and rock-drilling machinery, blast-furnace 
plants, steel-works plants of all descriptions, cranes, and 
other lifting and transporting app'iances, coal and ore- 
handling plant, shipbuilding, berth equipments, and struc- 
tural steel work. 

Steel Wheels for Motor-Cars.—We have received from 
the Goodyear Motor-Wheel Company, of Dudley, 
Worcestershire, a pamphlet relating to their patent steel 
wheels for motor-cars. These wheels, which resemble 
ordinary artillery wheels in appearance, are constructed 
of rdlled-steel sheets treated to prevent rusting. The 
spokes are lenticular in section, and are each made from 
a single piece of sheet steel bent so as to form an internal 
web in the major axis of the section. This web extends 
through the whole length of the spoke, and thus mate- 
rially increases the strength of the wheel to resist lateral 
Stresses, such as are caused by skidding. These wheels 
are claimed to be as light as, and much stronger than, 
wood or wire wheels, and to be especially suitable for use 
in tropical climates. It is stated that the wheels can be 
adapted to all systems of detachability, and that almost 
any type of detachable rim can be used with them. 


Dynamos and Motors.—From Messrs. Bruce Peebles 
and Co., Limited, of Edinburgh, we have received a copy 
of a pamphlet (No. 21 B), dealing with their medium size 
continuous-current dynamos and motors. The particulars 
8iven in this list refer to machines of the protected, 
femi-enclosed, totally-enclosed, and mining types. Ma- 
chines of the latter type are flame-proof and water-tight, 
and are therefore suitable for working in fiery mines and 
very d amp situations. e@ covers over the commutator 
are provided with cast-iron doors fitted with plate-glass 


for a quadruped were | given. 


-| normal speed of 50 miles per hour. 


Practically all the machines listed are fitted with 
| commutating poles. 


| Steam-Turbines and Turbo-Alternators.—From the 
| British Thomson-Houston Company, Limited, of Rugby, 
| we have received a copy of their latest descriptive list 
| relating to Curtis turbo-alternators as manufactured by 
hem. This publication, which is well printed and illus- 
| trated, and of attractiveappearance, isdivided into sections 
| dealing respectively with turbines in general, high-pres- 
sure turbines, mixed-pressure turbines, turbo-alternators, 
reducing turbines, and small turbines. The construction 
of both steam and electrical parts is illustrated and fully 
described, and much useful and interesting information 
is given. Among the special advantages claimed for 
these turbines it is mentioned that the mechanical con- 
struction is exceptionally strong, and that they occupy 
less space for a given output than other turbines. It is 
also pointed out that the large clearances between the 
fixed and moving blades render stripping unknown, and 
that warming up before starting is unnecessary. Turbo- 
alternators aggregating over 228,000 kw. have been sold. 

Coating for Boiler Interiors.—A booklet relating to 
‘* Apexior” for coating the internal surfaces of boilers, 
feed-water heaters, &c., has reached us from the manu- 
facturers, Messrs. J. Dampney and Co., Limited, Bute 
Docks, Cardiff. This material is a special paint, the 
base of which is amorphous carbor. It is applied with a 
atiff brush and quickly dries. forming a surface the 
nature of which, it is claimed, hinders the formation of 
hard scale, while any deposit formed adheres so lightly 
that it can easily be removed without using a chipping 
hammer. The paint is also said to completely protect 
the boiler plates from pitting and corrosion. Steam- 
turbine rotors and casings may also be coated with 
“* Apexior” to prevent corrosive action. The booklet 
contains a long list of users, and also reprints a aumber 
of testimonials. Reference is also made to a modified 
compound used for protecting iron and steel work from 
corrosion. It is especially suitable for use on the exteriors 
of boilers and poe ogewe tn and as a first coating for the 
hulls of steel ships, pontoons, and structural steel-work 
generally. 

Single-Phase Motors.—A pamphlet’ relating to the 
Bergmann single-phase motors for railway and tramway 
work has been issued by the Adnil Electric Company, 
Limited, Adnil Building, Artillery-lane, E.C., who 
supply these motors for this country and for export 
Both the series and repulsion types are dealt with, and 
their relative advantages for different working conditions 
are discussed. A 1500-horse-power locomotive now in use 
on the Dessau-Bitterfeld line of the Prussian State Rail- 
ways is also illustrated and described. It is operated by 
a single motor of the series type, the power being trans- 
mitted to the driving-wheels by cranks, connecting-rods, 
and an intermediate shaft. The line voltage is 10,000, 
and the current has a uency of 15 cycles. The volt- 
age is reduced by a transformer carried on the locomo- 
tive, the impressed voltage on the motor being about 270 
volts when the locomotive is running with full load at its 
Under these condi- 
tions the tractive effort is about 9900 lb. A maximum 
draw-bar pull of 36,300 lb. has been obtained on test with 
the locomotive stationary. 


Hoists, Pulley-Blocks, and Lifting-Jacks.—From the 
Pickering Hoist and Engineering Company, of Hednes- 
ford, Staffordshire, we have received a small catalogue 
giving prices and particulars of hoists, pulley-blocks, and 
lifting-jacks. The ‘‘ Excelsior” hoist for warehouses, &c., 
is first dealt with. This hoist, which is operated by 
hand-power, is made in four sizes, for loads ranging from 
3 to 10 cwt. The hoists are mounted on travelling 
gantries which run on flanged wheels carried from 
the ceiling, the arrangements being such that after the 
oad has been lifted from the street, the hoist can be 
travelled inwards so as to land the load a short distance 
inside the building; similar hoists operated by electric 
power are also made. With the ‘‘Run-in” hoists, which 
are made for loads of 3 and 5 cwt., the load is supported 
on a cantilever, which travels on the lower flange of a 
steel joist. With this hoist the distance which the load 
can be brought inside the building depends only on the 
length of the supporting joist. Both hoists are fitted 
with Pickering’s self-sustaining brake. The catalogue 
also gives particulars of ‘“‘ Excelsior” travelling pulley- 
blocks, Weston differential pulley-blocks, wall winches, 
** Ajax ” worm-geared and spur-geared pulley-blocks, and 
various types of lifting-jacks. 

Power Gas.—F rom the Power-Gas Corporation, Limited, 
of Stockton-on-Tees, we have received a copy of anew and 
enlarged edition of their catalogue of Mond gas-producer 

lants. The catalogue deals with the production of gas 
rom various fuels, such as brown coal, colliery refuse, 
peat, &c., and with its utilisation for power production 


jt 
| ti 


ducts, and ranging in capacity from 300 to 16,000 ho 
wer. One of the plants illustrated and briefly described 
1s the 16,000 horse- 
the South Staffordshire Mond Gas Company, at Dudle 
Port. This plant contains, at present, 8 prod 
capable of ‘gasifying 20 tons of coal a day. 
compressed oe distributed at a pressure of 5 lb. per 
sq. In. to various points in the company’s supply 
area of 120 square miles; the greatest distance travelled 
|so far is about 8 miles. The gas, which is supplied 
| to over 100 consumers, is measured by rotary meters, and 





feet. The Corporation also manufacture suction and 
suction-pressure plants for use with non-bituminous fuels, 
such as anthracite, coke, and charcoal, and also for semi- 
bituminous fuels, such as wood, peat, lignite, &c. 


Milling-Machines and Accessories.—Mesars. J. Parkin- 
son and Son, of mee Yorkshire, have sent us a copy 
of their catalogue, in which prices and full particulars are 
given of ‘* Parkson” horizontal milling -machines and 
accessories. The machines are made in three models, one 
having the feeds driven by belt from the spindle, another 
having an independent feed-drive, while the third is fitted 
with an all-gear drive. Plain and universal machines are 
made in each model. Special attention is called to the 
advantages of the independent feed-drive. It is men- 
tioned among these advantages that the maximum power 
is available both for driving the cutter and driving the 
feed; that fast feeds can used with slow spindle 
speeds and large cutters, or vice versd, and that either feed 
or speed can be chan at will without affecting the 
other. An automatic device has, of course, pro- 
vided to stop the feed drive in the event of the main 
belt breaking. The catalogue also gives full ticulars 
of arbors and collets, vices, vertical spindle milling 
attachments, spiral gear cutting attachments, and several 
other accessories for use with these machines. 


Treatment of Boiler Feed -Water.—We have received 
from the Harris Patent Feed-Water Filter (1910), Limited, 
of Bank Chambers, 24, Grainger-street West, Newcastle- 
on-Tyne, a copy of their new illustrated catalogue. This 
catalogue is divided into three sections, dealing respec- 
tively with Harris feed-water filters, Harris-Anderson 
oil eliminators, and Harris-Anderson water-softenin 
plant. The feed-water filters, although principally as | 
in marine work, have also been largely employed on land 
for removing oil and other impurities from boiler feed- 
water. Several different types are illustrated and de- 
scribed. The filtering medium used is a closely-woven 
cloth of flax fibre. The oil eliminators next dealt with 
are employed for removing oil from feed-water when the 
former is emulsified so that it cannot be separated by 
mechanical filtration. The process consists of adding to 
the = water small quantities of sulphate of alumina 
and sodium-carbonate, which form a flocculent precipitate 
of aluminium hydroxide. This precipitate retains the oil, 
so that it can be removed by a filter of wood wool. A very 
ingenious method is employed to supply the necessary 
chemicals in the correct quantities. A Pull description of 
the arrangement was published in ENGINEERING, vol. 


Ixxvi., 46. Briefly it consists in passing a smal! but 
invariable percentage of the total water through a patent 
solutioner, to which solid chemicals only are supplied. This 


water is converted into a chemical solution, the strength of 
which can be easily adjusted, but after adjustment is kept 
constant automatically, irrespective of the rate of flow. 
Two solutioners are, of course, required—one for each of 
the chemicals employed. The solutions from them are 
led to the reaction-tank, where they mix with the main 
body of the water, which, after ing through the filters, 
is ready for use. Several installations of these appliances 
are illustrated. The third section of the catalogue, relat- 
ing to water-softeners, first deals with the chemical prin- 
ciples involved, afterwards pointing out the advanta 

of soft water for boiler-feeding, laundry work, and other 
industrial purposes. The Harris- Anderson water-softeners 
are then illustrated and fully described. The arrangements 
for adding the chemicals are similar to those above men- 
tioned in connection with the oil-eliminators, except that 
lime is added in the form of saturated lime-water, so that 
the proportion, and not the strength, must be altered to 
suit different waters. The catalogue illustrates several 
installations of these water-softeners, one of which has a 
capacity of 8000 gallons an hour. Small plants for domestic 
use are also illustrated. 





GERMAN AGRICULTURAL Macuinery.—The export of 
agricultural machinery to Russia from Germany must, 
according to a recent report, be considered very satisfac- 
tory for the past portion of the present year, while the 
prospects for the future are not unfavourable. On the 
contrary, the good harvest which is anticipated in Russia 
will, it is expected, help to clear the stocks still remaining 
unsold on account of last year’s unsatisfactory harvest, 
and the orders to be forthcoming during the first few 
months of next year’s season are likely to prove fairly 
comprehensive. 





ALUMINIUM FOR OVERHEAD Conpuctors.—The use of 
aluminium as the conducting material for overhead 
electric transmission lines has greatly increased during 
recent years, and in view of the advanta it offers, in 
the matter of capital cost, as com with copper, 
it is probable that such use will still be greatly extended. 
Although the question of overhead electric transmission 
has not in the past been of great importance in this 
country, a fair amount of work has none the less been 
carried out, so that electrical engineers in eral are 
directly interested in the subjeet, even though they may 





ucers, each | , 
The gas is | will occur in a given span at a 


have no connection with the many overhead transmission 


and industrial heating. Numerous installations are illus- | schemes which are carried out in the Colonies and foreign 
trated with and without plant for the recovery of by-pro- | countries. For this reason a chart, which has recently been 
orse- | 
/109, Queen Victoria-street, E.C., should 
wer central distributing station of and value. The chart, which is some 16 in. 

| curves connecting stress and span with de 


issued by the British Aluminium Company, Limited, of 
of interest 
uare, gives 
ections for 
stranded cables, so that by its use the deflection which 
} iven stress and tempera- 
ture may be directly read off. The curves may, of course, 
also be used in a reverse way to determine stresses. The 
chart should be of considerable value in practice, and 
should do away with the necessity of using formule which, 
in their simpler forms, give results of only a very approxi- 


spection windows, so that the condition of the com- | is sold at prices ranging from 1}d. to 24d. per 1000 cubic | mate accuracy, 
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COLONIAL AND FOREIGN ENGINEERING 
PROJECTS. 


WE give below a list of colonial and foreign engineering 
projects, for some of which tenders are asked. Further 

rticulars concerning them may be obtained from the 

mmercial Intelligence Branch, Board of Trade, 73, 
Basinghall-street, London, E.C. 

New Zealand: H.M. Trade Commissioner for New 
Zealand (Mr. W. G. Wickham) reports that, according to 
the local press, the Westport Harbour Board have 
decided to construct a patent slip, 300 ft. long and 50 ft. 
broad, at an estima cost of 27,5001., the work to be 
completed in two years. 

Australia: The date for receiving tenders at Melbourne 
for the suction dredger which has been advertised in 
ENGINEERING for the last five weeks has been altered 
from October 1 to November 1. 

Italy: According to the Gazzetta Ufficiale (Rome) of 
August 23, tenders will be opened on September 19 at 
the offices of the Ministry of Public Works, Rome, and 
at the Prefecture of Catanzaro, for carrying out works 
connected with strengthening the outer sea-wall in the 
new harbour of Cotrone, the upset price of which is put 
at 1,405,100 lire (56,200/.). Although the above contract 
will probably be awarded to an Italian firm, nevertheless 
the carrying out of the work may necessitate the purchase 
of some materials outside Italy. The following informa- 
tion is from the report by the British Vice-Consul at 
Bari (Mr. E. Berner) on the trade of that district in 1911, 
which will shortly be issued :—The trade of Bari being 
severely handicapped by the inadequacy of the harbour, 
a Commission was appointed by the Government to in- 
quire into and report on the matter. Of the improve- 
ments pro the following are the most important :— 
Construction of a braakwater from San Cataldo Light- 
house east-north-eastwards, to prevent silting of the port; 
widening and deepening of the harbour basin ; construc- 
tion of a quay a the Pizzoli Mole; broadening of the 
outer mole from 50 ft. to 80 ft., for the sake of providin 
more ample quay accommodation ; construction of shel- 

stores on the various quays; railway connection 
between port and railway station; construction of a 
large fixed crane of at least 20 tons lifting power, and 
some smaller movable cranes. The expenditure is 
estimated at about 16,000,000 lire (640, ), of which 
only 3,000,000 lire (120,000/.) are available at present. 
Sader \-. my ean it is ~y~ that some ne will 
e ore these necessary and important works can 
be node out. The Altamura-Matera Railway is almost 
completed, and will be opened to traffic by the end of 
1912. From Altamura this line is to be continued to 
Grumo, thus establishing direct communication between 
Bari and the province of Basilicata. In view of the 
greatly increased traffic, the Bari-Barletta tramway line, 
which connects Bari with some of the most important 
towns in the interior, is to be transformed into a standard- 
gauge railway ; the Government concession will ss 
applied for shortly. Further projects now under study 
are the construction of electric tramway lines from Trani 
to Andria and Corato, and of a railway line from Molfatta 
to Terlizzi and Ruvo. About 120 km. (75 miles) of pipe- 
line for the great Apulian aqueduct have been laid, of 
which about 65 km. (40 miles) are carried in tunnels. It 
is hoped that fifty-four Apulian towns will be supplied 
with water by 1914, and that the whole work will be 
completed in 1918. The no less important question of 
sewerage will also have to be considered before long. 
The principal difficulty seems to be finaneial, as a total 
expenditure of about 1,400,000. will have to be provided 
for. It is not knowa yet how these funds can be raised. 
Technical difficulties are not lacking either, especially in 
the interior, where the sewers cannot be conducted into 
the sea, and the refuse matter will therefore have to 
be dis of in some other manner compatible with 
public health. 

Roumania « The British Vice-Consul at Braila (Mr. W. 
J. Norcop) reports that tenders are invited for a part of 
the work of drainage and the laying of conduits or pi 
in the town of Braila, at an estimated cost of 4,000, 
francs (160,000/.). Sealed tenders marked ‘‘ Oferti pentru 
licitatia canaliziirei si lucriirilor anexe ale orasului Braila, 
din ziua de 24 Julie, 1912,” and accompanied by a deposit 
of 6 per cent. of the amount of the offer, will be received 
at the Primiiria orasului Braila, Roumania, up to 10 a.m. 
on October 7. Certificates of competency must also be 
sent, not later than 10 a.m. on October 3, to the same 
address, where also the plans may be seen, and the cahier 
des charges and forms of tender obtained on payment of 
20 france (16s. ). 

France (Tunis): The Journal Officiel of August 2 pub- 
lishes a decree authorising the Tunisian Government to 
contract a loan of 58,500,000 francs (2,340,0002.) for the 
purpose of railway construction in Tunis, including the 
construction of the following new lines :—Metlaoui to 
Tozeur, Graiba to Gabés, Tunis to Teboursouk, and Tunis 
to Hamman-Lif. 

Spain: The Gaceta of August 19 notifies that tenders 
will be opened on September 26, at the offices of the 
Direccién General de Obras Pitiblicas, Ministerio de 
Fomento, Madrid, for the construction of the fourth 
section of the proposed railway between Ripoll and 
Puigcerda, in the = pa of Gerona, the upset price 
being put at 1,491,357 pesetas (about 55,000/.). This call 
for tenders is reserved for the supply of material produced 
n Spain, but in the event of no award being made, a 
further competition will take place, at which foreign 
materi ill be admitted, subject, however, to a preferen- 
tial margin of 10 per cent. in favour of Spanish material. 

Brazil: The Diario of August 3 publishes a decree 
(No. 9699) approving the plans and estimate of 3,454,924 
milreis (about 230,000.) for the construction of the last 
section, 39 miles long, of the projected railway from Sao 
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Pedro to Sio Luiz, which is being built by Senhores 
Jo&o Correo and Irm&o and the Rio Grande do Sul Pro- 
vincial Bank. The same issue of the Diario contains a 
decree (No. 9700) awe | the plans and estimate of 
1,972,115 milreis (about 131,000/.) for the construction 
of a section, 30 miles long, of the projected railway from 
Uberaba to Villa Platina. 

Venezuela: The Gaceta of July 17 publishes a decree 
authorising the Bolivar Railway Company, Limited 
(British), to construct and work a section of railway to 
run from the > present main line to the town of 
San Felipe, State of Yaracuy. 

Chili: H.M. Legation at Santiago have forwarded a 
copy of the text of the m delivered by the Presi- 
dent at the opening of the Chilean Congress on June 1 
last, from which the following is taken :—Recommenda- 
tions are made for increasing the water supplies of 
Valparaiso and Santi In the case of Santiago, a Bill 
has been prepared authorising the authorities to procure 
a supply from the waters of E] Manzanita and Lake 





Negra. The President also urgently recommends the 
construction of a telegraph line to Bolivia, the line to 
follow the course of the Arica-La Paz Railway, During 
the year 35 plans were drawn up for the construction of 
new bridges. Ten new bridges, aggregating 3297 metres 
in length, are in course of construction. Z 
Siam: With reference to the notice on page 590 of 
our last volume, relative to a call for tenders for the 
supply of steel rails and permanent-way accessories for 
the Royal Siamese State Railways, it is notified that the 
names of the firms who submitted tenders, together with 
certain details of their respective offers, have now been 
received from the Acting British Consul at Bangkok 
(Mr. H. Fitzmaurice). z ; = 
Argentine Republic: The Boletin Oficial of July 23 
ublishes a degree authorising the Buenos Aires Wester . 
ilway Company, Limited (British), to construct an‘ 
work a railway to run from a point on the La Zanja- 
Gonzalez Moreno line in a south-westerly direction 
another point situated between Telén and Toay. 
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“ENGINEERING” ILLUSTRATED PATENT 
RECORD. 

SELECTED ABSTRAOTS OF RECENT PUBLISHED SPEOIFI- 

OATIONS UNDER THE ACT yh 

; + etic te tpt one - 

Pe name ee matte te nfl 

Where inventions are communicated from abroad, the Names, éc., 

rch ae oecifcations may ke obtained at the Patent Oftce, Sale 

—s "e, Southampton Buildings, Chancery-lane, W.C., at 
the uniform price of 8d. 


The date of the advertisement the mee of a Complete 
Specification is, in each case, green after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may, at any time within two the date of 
the advertisement of the nce of a Complete Specification, 
give notice at the Patent O, he grant of a 


of opposition to t 
Patent on any of the mentioned in the Act. 
ELECTRICAL APPARATUS. 


15,718/11. J. Erskine-Murray, London. Wireless 

. (2 Figs.] July 6, 1911.—According to this inven- 

tion, the wires of telephone circuits are as collecting or 
receiving antenne in wireless-signalling systems, the arrange- 
ment being such that wireless als can be received whether 
the telephone circuit is in use or not, and without sensibly 
affecting the receipt of telephonic m With this object 
one of the wires of the telephone circuit is connected to earth 
through the wireless receiving circuit in series with a condenser 
of comparatively small capacity—that is to say, a capacity of a 
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lower order than is usually employed in telephonic circuits, so as 
to prevent the diversion of telephonic currents when the con- 
ductors are being used for the simultaneous receipt of wireless 
and telephonic me When the telephonic return circuit is 
through the earth, the connection with the wireless receiving 
circuit is made on the line side of the telephone and bell, so that 
the inductance of one or other (with an additional inductance if 
necessary) will choke off the high-frequency wireless currents 
from the telephone earth, and compel them to traverse the wire- 
less receiving circuit. (Accepted July 10, 1912.) 


15,568/11. Western Electric Company, Limited, 
London, (Western Electric Company, Chicago, U.S.A.) Bells 
for Signalling {7 Figs.) July 4, 1911.—This 
invention relates to bells of harmonic systems in which the arma- 
ture may be suspended on a reed, connected with an armature- 
supporting member, this member being adjustably mounted, pre- 
ferably on the poles of the electromagnet cores, and its object is 
to provide an improved, simple, and compact structure, whereby 
can be obtained a great accuracy of the desired frequency. For 
this pu , the armature-supporting member has an arched 
portion, within which may be carried the reed, thie arched portion 
extending suitably in the space between the electromagnet coils, 
and comprises two portions or bers ted together by 
means of deflected ges, one end of the reed being clamped 
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between said portions. The other end of the reed is secured to 
the armature in any suitable manner. The armature comprises, 
for example, two right-angled portions connected together, and 
adapted to embrace this end of the reed. The arched portion 
also provides for a recess, into which the projecting portion of the 
armature may extend, whereby a compact structure is provided. 
The drawings show a bell of the general type known as harmonic, 
comprising the electromagnets 1, permanent magnet 2, gongs 3, 
and tapper arm 4. The support 5 for the armature consists 
of two members, each of which comprises portions 6 and 7 
in substantially right-angled relation to each other and a . 
tion 8 joining the portions 6 and 7, whereby the two members 
together constitute the —? having an arched portion. The 
P 


armature may likewise consist of two members, each of the mem- 
bers consisting of two substantially right-angled portions 10 and 
11; the two members may be so placed as to embrace the reed 9, 
the members being riveted or otherwise suitably secured together. 
The support 5 may be formed with openings 12, whereby the 
portions 7, between which the reed is clamped, are provided with 

ht, sharp edges 13, which definitely determine the line upon 
which the reed 9 is clamped. It will be obvious that since the 
members of the su 5 would ordinarily be stamped from sheet 
metal, the edges along the =e adjacent to the reed would not 
be sharp unless made so by be te By cutting away the 
metal opposite the reed to form the openings 12, the sharp edges 13 
are provided for in the simple process of punching. The members 
of the armature are formed with s' t edges 14, which sharp] 
define the line on which the reed adjacent thereto is Frome» | 
With the construction described, electromagnets may be readily 
manufactured having reeds of uniform operative length and 
therefore uniform frequency, the lengths being determined in 
assembling the structure by gauging the distance between the 
edges 13 and 14 of the members supporting the reed 9, (Accepted 
July 10, 1912.) 


T. Taylor, Newcastle-under-Lyme and 

ey. Insulators. (15 Figs.) February 29, 1912.—This 
invention consists in a porcelain or like insulator for electric 
wires and cables, having in one side of the head a horizontal open- 
ended channel adapted to receive provide a seating for the 
line wire or cable, and provided with means for clamping the wire 
or cable comprising a screwed draw-bolt, which is panel through 
a hole or passage in the insulator, and is provided at one end with 
a hook for engaging and clamping the wire, the hook being 
housed within the horizontal channel, and at the other end with 
@ screw-nut for ~~ gery 5 = fixing the bolt, the nut bearing 
against the insulator. a isthe porcelain insulator body, whose 
under side is provided with the usual central ta hole for the 
reception of the dinary attachment-bolt' b, whilst the head or 
= Ee a2 is formed with a transverse channel a. ¢, 
which is open at the front and ends, and is of cient 
horizontal depth to contain a ion of the line wire that is 
to be secured to the insulator and also to form a housing for the 
wire-clamping fittings, and the back or inner side of the 
channel is concaved to afford a seating for the wire, which 














2Fig.7. 2Fig . 2. 
a 
c - 
e 
h 
6 46 








S054. 


can be introduced and removed laterally. To secure the 
laterally introduced wire within the — whilst providing for 
the detachment or adjustment thereof without disturbing the 
insulator from its support, clamping fittings are employed which 
consist of a pair of screwed draw-boltse having hooks ¢! to engage 
with and take a bearing upon the portion of the line wire that is 
to be detachably secured within the channel in the insulator body. 
To take these bolts a pair of transverse holes are formed through 
the insulator body, at right angles to and in a slightly higher 
plane than the channel c, the holes being made upon opposite 
sides of, and equidistant from, the vertical centre line of the 
insulator and of the attachment bolt b, whilst at the front end of 
each bolt-hole the insulator is formed with a cavity or recess to 
provide a housing for the hook end of the corresponding bolt, 
and at the other and back end of the bolt-hole a circular enlarge- 
ment f2 is made, to constitute a housing for the bolt-washer and 
nut g,h, which have their abutment or bearing against the inner 
side of the enlargement. This housing or recess is deep enough 
to contain the nut and washer which have no part projecting 
beyond the periphery of the insulator body, and may readily be 
adjusted by means of a suitable key. (Accepted July 10, 1912.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


4699/12. A. G. Bloxam, London. (Firm Robert Bosch, 
Stuttgart, Germany) Internal-Combustion Engines. 
(4 Figs.) February 24, 1912.—This invention relates to inter- 
rupters for the electric ignition of internal-combustion engines in 
which the movable electrode, which is on a rotating disc, is 
secured to the centre of a spring fastened in such a manner as to 
damp out any oscillations of the electrode which may disturb the 
exact adjustment of the time of interrupti tly 








P an q ly 
of the time of ignition. According to the present invention, the 


Figt. d 

















movable electrode is on a rotating disc, and is secured to the 
centre of a blade spring, one end of which is fixed, while the other 
end is attached to a sliding block. The spring is bent outwards 
to separate the electrodes by means of a stationary cam, which 
causes the ends of the spring to approach each other. The inter- 
rupter disc a, which is assumed to be, as usual, secured tothe end 
of the armature shaft, is provided with a ental projection g, 
and on the ite side with guidesh. A block /, preferably of 
fibre, which is ble of ial lacement, slides between 





two members may be so as to b reed 
members being riveted or otherwise ‘sooured Tame the 


tion by a disc i, which is under spring pressure. Holes are bored 
in the fixed segment g, and the movable block / tangential to the 
axis of the interrupter, and in these holes the ends of a flat 
spring c are pivoted by means of pins, so as to be capable of a 
small angular motion. To the centre of the spring ¢ is attached 
the earthed electrode d. The insulated electrode » is arranged, 
preferably so that it can be adjusted axially, in a plug kof insulating 
material in the axis of the are The spring ¢ is bent, so 
that in the normal condition a suitable pressure is exerted to hold 
the two electrodes } and d in contact. When the interrupter 
rotates, the block / encounters the fixed cam m on the casing in 
the usual way, and is forced inwards in its guides, and the sprin 
cacts asa Le ee It is bent up, and raises the electrode 
from the fixed electrode b. (Accepted July 10, 1912.) 


4/11. Tri ih Cycle Company, Limited, and 
2 Roberts, Coventry. Internal - Combustion 
Engines. (4 Figs.) September 12, 1911.—This invention relates 
to valve-tappets of that type which comprise two telescopic parts 
with a spring interposed to keep the two tappet parts in contact 
with the valve on the one hand, and the cam on the other. 
According to the present invention, the outer telescopic part is 
made of such diameter that it slides outside the tappet-guide, and 
in co uence oil leakage is prevented. Also, if desired, the 
larger telescopic part may carry an adjustable fibre-inlaid head, 
so that the clearance between the tappet parts may be adjusted. 
In the construction illustrated, the smaller telescopic part com 
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prises a rod A working in a guide B of two diameters; the lower 
end of the rod is ac’ on by the cam (not shown), whilst the 
upper end is surrounded by the outer telescopic part C, the upper 
end of which is closed. This larger telescopic part is of sufficient 
diameter to surround the upwardly projecting part D of the 
tappet-guide and take a bearing thereon. The + gs end of the 
tappet-rod A is adapted to engage the upper end of the telescopic 
part OC, and the rod is provided with a shoulder E, between which 
and the top of the part C lies a spring which separates the tappet 
parts A and C, maintaining contact of these parts with the cam 
and valve-stem atall times. The emp part C is screwed on its 
exterior to receive an adjustable head H and nut-lock J, whereby 
the clearance between the tappet parts can be varied. (4 ccepted 
July 10, 1912.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c, 


1425/12. F. Maggreoves and R. A. Bruce, Bolton. 
Exhaust-Valve Mechanism. (2 Figs.) January 18, 1912.— 
This invention relates to that type of steam-engine the cylinders 
of which have central exhaust ports uncovered hy the piston at 
either end of its stroke, and has for its object to provide an 
easily-operated form of valve for controlling the outflow from 
that port (or those ports) and simple and effective means for its 
operation. According to this invention, the valve A controlling 
the outflow from the central exhaust port or ports of the cylinder 
is of equilibrium type and of that known annular form coacting 
with two seats, one within and one without the controlled area. 
It is held upon its seats by a spring E, and is operated by a 
tappet-lever G engaging its spindle. The tappet-lever is operated 
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by a link J from a like lever K engaging a cam on the usual lay- 
shaft M driven at engine speed. e cam is double; that is to say, 
it has two similar di trically-opposed profiles, so that operation 
of the valve takes place as is necessary twice during each revolu- 
tion of the lay-shaft. Furthermore, the cam is subdivided in an 
axial plane into two parts—one, N, the | part, being keyed 
— the shaft M, while the other, P, the trailing part, is adjust- 
ably carried upon the leading pi by means of screw-bolts R in 
the trailing part passed through and engaging arc slots 8 in the 
leading part. Thus the point of closure of the valve may be 
varied by adjustment of the trailing part P upon the leading 
rt N. The tappet roller T is, of course, of a width to engage 
th the trailing part P and the leading part N of the cam, the 
direction of rotation of which is indicated by the arrow in Fig. 1. 
(Accepted July 10, 1912.) 
18,711/11. Babcock and Wilcox, Limi London. 
(The -Babcock and Wilcox Company, New York, U.S.A.) 
Liquid-Fuel - 8; (8 Figs.) August 19 








these guides h, is prevented from yielding in the axial direc- 


raying Devices. 
1911.—This Sronlion relates particularly to improvements in 





342 


ENGINEERING. 


[Srpt. 6, 1912. 





atomisers of the type used for spraying liquid fuel, whereby the 
liquid is atomised and injected into the combustion chamber of a 
furnace in the form of a spray, and receives a poser or 
whirling motion in consequence of its passage through tangential 
ducts or the like. The invention is an improvement on or modifi- 
cation of that described in the Specification of Letters Patent, 
No. 12,628, of 1909, and it consists in a spraying device of the 
type described in the prior Specification, comprising, in combina- 
tion, a nozzle receiving in its interior the di end of 
the apply pipe, a tip formed as a single in member 
inte y threaded to receive the nozzle and ing with its 
internal face bearing directly on the adjacent outer face of 
the nozzle, tangential ducts leading to a central chamber formed 
in the nozzle or in the tip being formed at the bearing face of the 
tip > Leg aS the — the Prone nk yy 
w e supply p y way of passages form in the nozzle. 

mi 1 desig = an oil-supply secured 
e-valve 3. 


The nume 
the body 2 of a ne 


8 a pi 

valve, Pine other end of the pipe 4 is threaded 
nozzle 5 properly threaded to receive the same. 

the nozzie consists of a plug 6 having passages 7 therein, the plug 
being machined out to provide a depressed annular channel 8 
about the central core 9. 
central chamber 10, and through the walls of this chamber are 
cut channels connecting the chamber with the annular channel 8. 
The channels are tangential to the wall of the chamber 10. The 
outer end of the nozzle is threaded to receive a tip 12 having asmall 
discharge orifice communicating with a conical chamber 14, the 
base of which is of substantially the same diameter as that of the 
chamber 10. In this embodiment of the invention the liquid is 
delivered through the passages 7 to the annular channel 8, and 
from the said channel 8 it passes through the channels, which 
deliver it tangentially to the chamber 10, at the same time 
imparting to the liquid a whirling motion. Thence the liquid 
issues through the discharge orifice, and is injecte1 into the com- 
bustion-chamber in the form of spray. (Accepted June 26, 1912.) 


14,808/11. W. K. Meldrum, Altrincham. Forced- 
Draught Furnaces. [5 Figs.) June 26, 1911-—Under this 
invention, the blower or blast apparatus (the body of which com- 
prises a parallel mixing portion and a diverging or expanding 
discharge portion)is in two parts, and so constructed that the 
diverging outlet portion can be adjusted or set relatively to the 
mixing portion, and is adapted to be secured in the aperture by 
bolts engaging with a mouth portion of the blower head and the 
ash-pit or front plate ; while the cross-bar of the steam-nozzle is 
provided with parts adapted to fit against and over the blower 
mouth which is of a continuous uninterrupted curved form, 
adapted to facilitate the passage of air into the blower. The 
body of the steam-jet blower—that shown being of the type 
having a ta 
and a pte oy or expanding discharge portion—is made in two 
parts, 1 and 2, the division being near the middle, and the joint is 
of the spigot-and-socket kind. The spigot fits within the socket 


Fig.t. 
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accurately or truly, and the two parts have snugs and bolte 
ing through them for drawing and holding them ther. 
he socket end is tapered, as shown, and a packing- ng = 
indicated in Fig. 3) may be inserted between the ends of t 
spigot and the socket, so that, assuming the part 1 has its axis 
parallel with the axis of the furnace, and it is firmly secured to 
the front plate at its head, the part 2can be canted more or lessin 
any direction, and so clear any unforeseen obstruction or fittings 
in the furnace flue. to the construction of the 
blower inlet and its attachment, the mouth portion 6 is so made 
that it isin a continuous uninterrupted curve, without joint or 
irregularities, and the vy | of the blower to the front plate 7 
is effected from inside the -pit through screw-studs which 
pass through the plate 7 and screw into the inner or back side of 
the mouth portion 6 and drawit up a the front plate. The 
steam-nozzle fitting or bridge-bar 10 is fastened at the lower end 
by one of the screw-studs, which secure the blower inlet, The 


4, into which the oil is delivered through the | 
to screw into a | 
The outer end of | 


In the face of this core is formed a | 


red or coned inlet, a parallel mixing-tube portion, | 


stud passes loosely through the bar 10, and has screwed on to its 
outer end a nut, by whichit is screwedup. At the upper end, 
| where the hollow steam-inlet crosshead 11 comes, the bridge-bar 
| 10 issecured by a separate bolt and nut. (Accepted July 3, 1912). 


19,808/11. D. Cockburn and D. Macnicoll, Glasgow. 
Valves. (2 Figs.| September 6, 1911.—In pressure-regulating 
valves of the kind in which the movement of the main 
| valve operatively connected to a piston is controlled eA 
| the intermediary of a age led or like pilot valve, the 
| opening movement of the main: valve is, according to this 
invention, controlled by a piston directly secured to a down- 
ward extension on the main valve, and operable in a cylin- 
drical pocket or the like closed at its lower end, and forming 
a es at the lower side of the valve casing. Fitted to 
the underside of the valve casing A is a cylindrical ket B 
forming a dash-pot in which is received water of condensation, 


‘Also ply pipe to the B., | and in which operates a piston C carried on a downward extension 


D of the main-valve — E, the packing-ring F of the piston C 
| being adjustable, and being so formed as to permit water of con- 
| densation to flow at a predetermined rate from the under side to 
| the upper side of the piston C during the opening movement of 
| the main valve G, which movement is effected against the action 
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CY 
of a spring H by the fluid pres-ure acting on a piston I 
connected to an upper extension J of the main-valve spindle, 
thereby to control the rate of movement at which the main 
valve G opens, and thus prevent the main valve from bein 
opened suddenly. The pilot valve operates in a manner wal 
| unders In axial alignment with the main-valve spindle 
| extension J is a spindle T in screw-threaded engagement with 
the cover U of the valve casing A and having an enlargement V 
which is pressed upwardly against thé cover to form a water- 
tight joint, a nut W being fitted to the spindle T on the outer 
side of the cover U so asto prevent the spindle from slacking back 
| when the enlargement V is in engagement with the cover. In 
| order toopen the main valve G positively, when required, it is 
only necessary to rotate the spindle T, for instance, by means of 
a key, so that the enlargement V, or an extension X thereof, will 
e e the main-valve spindle extension J and thus cause the main 
valve G and relative parts to be moved downwardly. (Accepted 
July 3, 1912.) 


TEXTILE MACHINERY. 


Mw J. B. Kirkham and H. Buckley, Burnley, 
and B. Crossley, Blackpool. Automatic Shuttle- 
Looms, (2 Figs.) June 14, 1911.—This invention 

| relates to automatic shuttle-changing looms in which the spent 
| shuttle is diverted by means of the lifted fly-plate, and the fresh 
shuttle et payee into the shuttle-box by means ofa lever carrying 

| at one end a swivel lifted into the path of a striker fixed to the 
| loom-slay by an arm on the cross-shaft, which is turned forward on 
| the failure of the weft by the weft-fork mechanism, and comprises 
the arrangement of the said swivel and striker in such a manner 

| that they, or parts ted thereto, | engaged in such a 
way that the swivel is supported owing to such engagement for 
some time before the striker begins to push the swivel and 
the pushing-out lever forward. 1 is the lever by means of which 
the lowest shuttle in the magazine is pushed into the shuttle-box 
when the change motion is started. At its outer enda link 5 is 
connected to the lever 1 and the pusher. A strap 6 passing over 
the cloth roller-shaft 7 is connected to a spring 8 attached at its 
lower end to the loom-side 9, and will pull the Sever back into the 











| normal position represented in the drawing after it has acted. The 
| inner end of the lever 1 is formed as a pivot 10, on which the swivel 
can oscillate. The latter is formed of two parts—a boss 11 formed 
with a jaw 12, and a bolt 13 which can swivel sideways in the jaw 
|onapinlé. To the bolt 13 a cap 15 is attached, and to the end 
of the cap atongue 19 is fixed by means of a screw 18. Normally 
the swivel stands ina downward directed position, so that the 
| striking-plate 24, fixed to the loom slay 25, passes = 
as the slay beats hy On the failure of the weft, the c t 
| 20 is turned for’ by the weft fork in the usual way, and the 
arm 21 seizing with a stud 22 under the swivel lifts it into the 
| position shown in Fig. 2. As theslay moves forward, the tongue 
| 19 enters the slot 26 in the striking-plate 24, some time before the 
latter encounters the screw-h 18 at the end of the swivel. 
| As soon as the tongue has become engaged in the slot, the arm 
| 21 can be allowed to drop, so that the hammer motion can be so 
| get that the weft fork and cross-shaft 20 make their return move- 
' ment during the interval occurring between the engagement of 





the tongue and the striking of the swivel by the plate 24, and 
the fly-plate or other parts actuated from the shaft 20 are 
returned to their normal positions before the swivel begins to 
turn the pushing-out lever 1, and push the shuttle out of the 
magazine. As the tongue 19 would move sideways as the lever 
listurned forwards, the bolt 13 is pivoted in the jaw 12 of the 
boss 11 and held normally in the position eee in Fig. 1 
by means of a spring 27, attached at one end to a peg 28 fixed 
in the side of the bolt, and at the other to an arm 29 on the boss 
11. With these pry the bey can be made to fit 
the slot 26, which will hold the cap and bolt square to the strik- 
ing-plate while the lever 1 is turned, the spring 27 expanding 
during this movement, and contracting in as the slay and 
striking-plate move backwards. (Accepted June 19, 1912.) 


19,548/11. Brooks and y, Limited, and 8S. Ward, 

‘ “ es. [4 Figs.| 

September 2, 1911.—In cone-winding machines for winding A as 
in which an inverted cop or pirn is wound by a single cone, the 
size or diameter of the 2 is determined by the inclination of 
the cone relative to the spindle and the cone has been mounted 
on a rocking or swivelling bracket pivoted to the fixing bracket 
so that the lower edge of the cone remainsin a constant position 
as the inclination is altered. The invention consists essentially 
in the combination with the swivelling bracket of an extended 
lever and a quadrant over which it passes, or a screw affixed 
thereto by which the position of the lever and the angle of the 
cone can be adjusted as required, the quadrant or screw being 
marked or calibrated so that the cone can be reset at the same 
inclination with certainty at any subsequent period without an, 








experimental adjustment. The paper or wocden tube (not shown 

on which the cop or pirn is wound is carried by the spindle A. 
The building cone B is mounted on a stud affixed to the arm or 
finger of the lever C. This lever is pivoted on a screw carried by 
the bracket D affixed to the frame E of the machine. The screw is 
so arran that its axis is coincident with or passes through the 
lower edge of the cone so that asthe lever C is moved to alter te 
inclination of the cone B the position of the lower edge relative 
to the spindle A remains approximately constant. In the form of 
the invention shown, the lever C is made of considerable length 
to facilitate the setting and adjustment of the cone B. The lower 
end of the lever C works over a quadrant bracket F which is pro- 
vided with graduated holes to indicate the position or inclination 
of the cone. A pin or catch on the end of the lever C engages 
with the holesand is locked hoe on the quadrant bracket 
by athumb-screw. (Accepted July 3, 1912. 


MISCELLANEOUS. 


22,750/11. H. L. Short, A. E. Short, and H. O. Short, 
London. = es. (2 Figs.) October 16, 1911.- 

The object of the present invention is to provide an improved 
arrangement of propelling mechanism whereby the lateral 
balance of the flying machine is maintained, the engine and pro- 
peller torque avoided, and the forces of the two engines employed 
to drive the two propellers so balanced that such forces equalise 
each other, and do not detrimentally affect the balance of the 
machine. According to the present invention, the two coaxially- 
arranged propellers, driven in opposite directions by separate 
engines arranged on opposite sides of the axis of rotation of the 
propellers, instead of being connected to their respective pro- 
pellers by bevel or spur-gearing, are connected thereto by separate 
driving-chains, whereby the driving strain on the propeller-shaft 
exerted by one engine is counterbalanced by the driving strain on 
the propeller-shaft exerted by the other engine. Supported in a 
suitable frame, such as 1, are two coaxial propellers 2,3, The 
forward propeller 3 is secured to the forward end of a shaft 4, 
having fixed to its rear end, which is carried in a bearing in the 
frame 1, a sprocket-wheel 5, while the rear propeller 2 is fixed to 


3 


the forward end of a sleeve surrounding the shaft 4, a sprocket- 
wheel 6 being attached to the rear end of the sleeve so that the 
sleeve of the propeller 2 may be rotated about the shaft 4 in bear- 
ings in the frame 1. Arranged on each side of the shaft 4, an«l 
preferably in the same plane, at right angles to the shaft, is an 
engine, illustrated in the Tyr as of the ‘‘Gnome” type, the 
engine 2a being connected by a chain 7 to the sprocket-wheel 6 
of the propeller 2, while the engine 3a is connected by a similar 
chain to the sprocket-wheel 5 of the propeller 3. The engines 2a 
and 3a are driven in opposite directions so as to impart rotation 
in opposite directions to their respective propellers 2 and 3, and 
these — are arranged in close proximity to the axis of rota- 
tion of the propellers. By arranging the engines 2a and 3a on 

P) sides of the axis of rotation of the propellers cand 
driving them as well as the propellers 2 and 3 in opposite direc- 
tions, the torque set up by the engines, propellers, and other 
rotating Bye is |, One power-unit with the other power- 
unit, and thus no detrimental effect on the balance of the 
machine results, either from torque or gyroscopic action. 
(Accepted June 26, 1912.) 
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THE SIXTH INTERNATIONAL CON- 
GRESS FOR TESTING MATERIALS. 


(Continued from page 315.) 
III. HarpNess AND ABRASION. 


Tue report by E. H. Saniter, of Rotherham, on 
‘“‘ Hardness-Testing and Resistance to Mechanical 
Wear” (III.,), deals chiefly with the relation of 
hardness-testing (by the Brinell method and the 
Shaw scleroscope) to wear-testing. As regards 
hardness, the two methods place the various steels 
examined in the same order, with one exception, 
though the ratio, Brinell number/Shaw number, 
varied between 6.6 and 8.9. As regards wear by 
friction, Saniter distinguishes : pure abrasion (e.g., 
in the case of elevator buckets), studied by F. 
Robin ; lubricated sliding friction, studied by E. 
Nusbaumer with the Derihon apparatus ; and dry- 
rolling friction (wheels on rails), studied by Saniter 
and Baker by the Saniter machine of 1908, in which 
a revolving test-piece drove the inner ring of a 
loaded ball-bearing. The general conclusion was 
that, while a higher Brinell number might give 
better power of resisting wear, there were many 
exceptions. The greater reliability of the Saniter 
test was emphasised by the test of Hadfield’s man- 

nese steel, which yielded the best wear number 
of all steels tested, but a low Brinell number. 

“The Abrasion Tests of Steel” (III.,), by Félix 
Robin, have been already brought before the Iron 
and Steel Institute. They concern rubbing the 
steel with different abrasive agents (fixed on paper) 
under various pressures, and they show that such 
tests are to be recommended only for rails under 
certain service conditions, and for files, &c., but 
that in general each mode of estimating wear would 
lead to a different classification of the steels. 

The ‘‘ Research on the Hardness of Steel ” (III..), 
by Captain C. Grard, suggests hardness tests for 
the control of the homogeneity of steels and for 
drawing up specifications ; hardness and brittleness 
(impact tests) were found more characteristic than 
tensile strength. 

The contribution by R. Guillery, of Paris, on 
“The Tests of Hardness, Elastic Limit, and Resi- 
lience ” (ITI.,;), describes a novel Brinell apparatus, 
which make use of mattresses of Belleville springs, 
and an apparatus for determining the elastic limit. 
In this a ball under constant pressure is made 
to glide along a generatrix of a crushed cone, in 
which it produces a furrow; the depth of this 
furrow is magnified by a recording device, and the 
point where the hardness increases marks the 
houndary between elastic and plastic deformation. 
Guillery also describes recent improvements of his 
resilience machine, which we illustrated some years 
ago. For this machine he proposes one unique 
velocity, and he recommends the substitution of 
the hardness test for the tension test. 

The ‘‘Note on the Wear of Bronzes” (III.,), 
by A. Portevin, of the Dion-Bouton Works, Paris, 
and KE. Nusbaumer, of the Derihon Works, Liége 
and Jeumont, deals with the influence of chemical 
composition on the wear of bronzes, determined 
by the abrasion undergone when the specimen was 
pressed against a revolving steel disc under abun- 
dant lubrication (Derihon mill). The bronzes were 
melted in plumbago crucibles of 50 kg. capacity. 
The wear was found to be proportional to the 
quantity of 8 tin present in the bronze. When 
phosphorus was introduced, the bronze wore less 
than a non-phosphorous bronze of high tin per- 
centage, and more than one of low tin percentage. 
An interesting point brought out was the following : 
—The wear would sometimes during the test sud- 
denly drop almost to zero. When the test was then 
continued to 3 or 4 million turns (instead of the 
usual 2 million turns, at the rate of 3200 revolu- 
tions per minute), the specimen would suddenly begin 
to wear very badly without giving any warning and 
without signs of burning. Such specimens looked 
like others, but showed a crystalline texture after 
annealing at 600 deg. Cent. for 30 minutes, and 
other experiments proved that in these cases a 
superficial layer had been formed by the mechanical 
work on the specimen, which therefore appeared 
very hard until this layer had been abraded. 


IV. Impact Tests. 


The report on ‘‘ Impact Tests and the Work of 
Committee No. 26 ” (IV,.), presented by G. Charpy, 
of Montlugon, on behalf of a very representative 
committee, points out that as long as the cor- 


relations between tests made with bars of different 





dimensions were not established, two geometrically 
similar bars were still recommended, and that 
the performances of, and the results obtained 
with, different machines should be collated, since 
the application of only one type of machine did 
not appear feasible. An ‘appendix illustrates an 
observation chart for studying the relations 
between the mechanical tests and the life of a 
metal or piece. 

Paper IV.,, by W. Davidenkoff, of the St. Peters- 
burg Polytechnic Institute, ‘‘ Investigation of the 
Theory of a Tensile Impact Tester.” concerns 
double-tup machines of the Amsler-Laffon type 
and the error introduced in the use of these 
machines by calculating the work of deformation of 
a test-piece as the loss of kinetic energy of the 
lower tup, neglecting the work of the upper tup ; 
this error, it is stated, might exceed 50 per cent. 

The ‘‘ Automatic Impact-Stress Strain Recorders” 
(IV.,) of Prince Andrew Gargarin, of St. Peters- 
burg, are exceedingly interesting new machines, 
the descriptions of which by their originator are 
difficult to follow, however. He had tried various 
methods of recording the development of the 
deformations under impact ; but he was baffled by 
the difficulty of suppressing the oscillations of the 
parts, and of aralysing these oscillations mathe- 
matically. When he fixed a pencil to the anvil to 
trace a curve on a sheet of lead, he found that the 
anvil did not remain in contact with the tup 
during the compression period. He finally adopted 
acrusher cylinder as dynamometer, separated from 
the specimen by a hardened anvil; the anvil 
supported one mirror, the tup another, and the 
displacement of a ray of light by the mirrors was 
photographically recorded. With this apparatus he 
obtained a curve consisting of a series of dots or 
beads in a line which bent over at the point corre- 
sponding to the yield-point of the soft steel under 
test ; time measurements could be made with the 
aid of the beads. 

The Paper TV.,, by C. Frémont, on ‘* Notched- 
Bar Impact Tests,” criticises the Charpy appa- 
ratus, the dimensions of specimens, shape of notch, 
and mode of operation, as recast by the 
Copenhagen Congress of 1909. : 

In Paper IV., M. Derihon (Usines G. Derihon, 
Liége (Belgium) and Jeumont (France) ) explains 
that he had found, in his practice, the brittleness 
test (which they had regularly to apply to some 
10,000 specimens per month) with the Charpy pen- 
dulum apparatus superfluous, because every steel 
of fairly good quality would pass the test after 
suitable thermal treatment, while the Frémont 
(fall-hammer) test gave useful information and re- 
vealed local defects forming the germs of future 
cracks. A. Gessner, of the Skodawerke, Pilsen, in 
Paper IV.,, ‘‘ Nicked-Bar Impact Tests on Tough 
Steels,” states that tough-steel specimens having 
a cross-section of 10 mm. by 30 mm. only (instead 
of the usual 30 mm. by 30 mm.) might give in 
pendulum-hammer tests results differing by 50 per 
cent. for the same material, and that the results 
were further influenced by the injury produced by 
the sharp edge of the hammer. 

A communication from the Testing Laboratory 
of the Paris, Lyons, and Mediterranean Railway 
Company (IV.,) briefly describes a fall-hammer 
apparatus of their own for recording the velocity 
of the tup immediately after having broken the 
specimen, by the aid of links, two electromagnets, 
and a pen, and deals also with experiments made 
with it. It was found that a smaller resilience was 
always observed when the tup fell from the vertical 
height H necessary to produce rupture than when 
falling from a greater height, and that the resilience 
diminished when the weight of the tup P increased, 
provided that P H were kept constant. The company 
prefer a V-shaped notch, cut eccentrically into the 
specimen of 30 mm. by 30 mm., to the usual cut 
notch with round bottem. 

The ‘‘ Influence of the Shape of the Bar” (IV.,) 
is further discussed by A. Schmid, of Escher 
Wyss and Co., of Ziirich. He found the usual 
large 30-mm. by 30-mm. test-bars too big for mild 
steel (acceptance tests of bolts and rivets), and 
the small bars, also approved of by the Copen- 
hagen Congress, of 10 mm. by 10 mm., too small in 
the radius of notch curvature, § mm. He therefore 
used specimens of 10 mm. by 10 mm., 2.5 mm. 
depth of notch and 1 mm. radius of curvature, as 
recommended by Schiile (Ziirich), which proved 
quite suitable for lengths of 60 mm. between sup- 

rts. Multiplied by 1.44 the values observed 





or the work done in rupture were approximately 


those obtained with the 30-mm. by 30-mm. bars, 
notch depth 15 mm., radius of curvature of notch 
2mm., span 120mm. When the specimens were 
not cut cold, but forged at red heat, the resulting 
values were about 25 per cent. higher. 

The *‘ Behaviour of Copper under (Frémont) 
Impact Bending Tests on Notched Bars” (IV.,) 
is discussed by H. Baucke. He investigated pure 
and commercial copper, cast or rolled. The resili- 
ence (specific work done in rupture) was low in cast 
copper, higher in forged copper, in which it attained 
its maximum when the original thickness had been 
reduced to 4th. The presence of oxygen reduced the 
resilience very much ; hydrogen had no effect. Of 
other impurities, bismuth alone was decidedly 
detrimental in small quantities; overheating was 
also detrimental. 


V. Enpurance Tests. 


Dr. T. E. Stanton’s account of ‘* Recent Resear- 
ches made at the National Physical Laboratory on 
the Resistance of Metals to Alternating Stresses ” 
(V.,) refers to the work done since 1904, with which 
our readers are acquainted. Of two papers by 
J. O. Roos af Hjelmsiiter, of Stockholm, the first 
(V.2a) on ‘* Endurance Tests of Machine Steel ”— 
i.e., particularly parts of high-speed machinery— 
is of a general theoretical character, and the 
second (V.2b), ‘‘ Some Static and Dynamic Endur- 
ance Tests,’’ describes new experiments made with 
a Wohler machine for rotary bending, and impact 
tests on a new Gustafsson machine (Aktiebolaget 
Alpha, of Stockholm). In the latter the cylindrical 
test-piece is vertically fixed in a heavy base of iron 
and exposed at its upper end to blows, given alter- 
nately from the right and left, by two pendulum 
balls ; the blows either strike two opposite points 
of the head, or different points when the base and 
specimen are made to revolve slowly ; the drop of 
the balls (1 kg. weight) can be varied. The experi- 
ments have not yet gone far ; up to the present, no 
tendency to crystallise under the blows had been 
noticed. 

The apparatus for conducting ‘* Breakdown 
Vibration Tests of Metals” (V.,) described by O. 
Boudouard, of the Ecole de Physique et de 
Chimie Industrielle, Paris, is based upon ex- 

riments by A. Guillet with specimens of tuning- 

ork shape. Boudouard grips straight bars 30 cm. 
in ienatin: very tightly between cylindrical jaws, 
excites the vibrations by an electromagnet, and 
records the oscillations (about 32 periods per 
second) photographically on a Richard drum. Some 
annealed steels stood nearly 2 million oscillations 
before breaking down, more than when in the 
hardened conditions ; one hardened and then re- 
heated bar did not break after continuously oscil- 
lating for 26 hours (3 million vibrations). But one 
crucible steel gave practically the same results in the 
hard and annealed condition, and there are no 
distinct indications so far that the metal underwent 
any change before breaking down, and that the 
rates of damping would afford really useful infor- 
mation. 

Two papers on ‘‘ Repeated Stress Testing: A 
Commercial Endurance Test ” (V.4a), and ** A Pro- 
posed Quality Factor” (V.4b), by J. B. Kommers, of 
the University of Wisconsin, at Madison, discuss 
experiments made with an alternating - impact 
Landgraf-Turner machine. The results show that 
the amount of deflection which the cylindrical rods 
underwent was a very important factor ; for deflec- 
tions of less than 0.3 in. the number of cycles re- 
quired to produce rupture was slightly less at 700 
cycles per minute than at 150, and the surface condi- 
tion [or the work done in turning, filing, or polish- 
ing] of the bar made considerable differences. The 
second paper suggests a constant deflection of 
# in. for load tests of bars of 1 in. by 2 in., 42 in. 
span, which deflection would stress ordinary steels 
beyond their elastic limits. The proposed quality 
factor is the product of unit stress multiplied by 
the number of cycles required to produce ture, 
and divided by 10,000. The rene nae - Turner 
machine not having proved quite suitable for these 
tests of various steels, the author is designing 
another machine. 


Cast Iron. 


A. Damour, of the Forges Bayard, Haute-Marne, 
France, in a paper entitled ‘‘ Foundry-Pig Testing ” 
(VI.,), points out that there is no sense in qualify- 
ing a pig broadlyas good or bad, or as pure or impure; 
all depends upon the intended use of the pig. The 





customary mechanical tests cannot do more than 
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bring out the variations in the quality. Much 
depends in such tests on the temperature of 


casting (experiments made with ladle temperatures ; 


ranging from 1030 deg. to 1260 deg. Cent.), on the 
temperature of stripping the specimens, on turn- 
ing and polishing the specimens, on their cross- 
section, and on the orientation of the mould. The 
mode of operation has not so far been fixed, and 
Damour proposes to cast at 1100 deg. or 1200 deg. 
Cent., in moulds of hot sand placed vertically 
(which is the rule in England, Germany, and 
America), to take the specimen out of the mould 
quite cold, and to make the test with cylindrical 
specimens, 25 mm. in diameter, rough as they 
came from the foundry. 

J. Kail, of Messrs. Ganz and Co., Danubius 
Works, Budapest, proposes in paper VI.,, on 
‘*The Estimation’ of Pig Iron,” to rely entirely 
on chemical analyses, since the appearance of the 
fracture does not afford any clues as to the silicon 
percentage, the determination of which is in 
many cases sufficient for grading. 

C. Frémont, ‘‘ New Method for Mechanical Test 
of Cast Iron,” advocates the use of trepanned 
cylinders, 7.5 mm. in diameter, taken from the actual 
casting to be used for static bending and shear- 
ing tests. These, he found, gave concordant 
results, whilst impact bending was misleading, and 
tensile tests were inaccurate, because an axial pull 
could never be secured. 

‘* The Influence of the Shape of the Test-Bar on 
the Mechanical Properties of Cast Iron”’ is dis- 
cussed by J. E. Stead and the British members of 
Committee No. 1b in report VI.,. Bars were cast by 
Pattinson and Stead, of Middlesbrough, by Richard- 
sons, Westgarth and Co., of Middlesbrough, and H. 
Young and Co., of Nine Elms, London, analysed 
independently by J. E. Stead and F. W. Harbord, 
and mechanically tested by W. G. Kirkcaldy, of 
London. The bars were of the English, German, 


and American standards; in the latter two cases 
the skin had to be removed. The shape of the 
bar, it was found, had little influence, but there 
was a little more difficulty in ensuring sound bars 
cast to the English section than in the case of 
The only recommendation 


the other sections. 
made was that the bars should not be less than 
24 in. long. 

Thomas D. West, of Cleveland, Ohio, suggests 
‘*A System of Test-Bars for Chillable Irons” 
(VI.,), on the strength of two years of experiments. 
He recommended round (not square) bars cast on 
end in solid (not two-part) chillers of cored or 
bored casting, if necessary longitudinally sub- 
divided into sections ; the bars would, during the 
tests, rest on three-point bearings. 

John Jermain Porter, of Staunton, Virginia, 
deals with ‘‘ Typical American Uses of Cast Iron 
and Test Methods Applicable to Them ” (VI.,), and 
Richard Moldenke, of Watchung, New Jersey, with 
‘*Commercial Tendencies in Malleable Castings 
Practice” (VI ;). American practice favours the 
‘* black-heart ” variety, whilst Europe prefers the 
white-steely fracture; the latter could easily be 
machined without much loss of strength, whilst 
the former suffered severely by the removal of the 
skin. Moldenke recommends, in his short but 
important communication, that more stress should 
be laid on softness than on high strength, as long 
as oxidation of the molten metal cannot be pre- 
vented by better methods (electric) of melting. 


VIL. Inrirvences or Hieh Temperatures AND 
Cotp Work on Metals. 


The experiments by I. M. Bregowsky and L. W. 
Spring, of the Crane Company of Chicago, on 
‘** Effects of High ae age on the Physical 
Properties of Alloys” (VII.,), were conducted for 
manufacturers of valves and fittings, and did not 
claim scientific accuracy. The test-rods were placed 
within a sleeve of cast iron, wound with asbestos and 
nickel wire, and were cored to insert pyrometers ; 
they were tested at temperatures up to 1000 
deg. Fahr., on Riehle machines, for tension and 
torsion. Special experiments showed the influence 
of magnetic induction to be small in the cases of 
the steel shafts, nickel and vanadium steels and 
cast iron, which were examined together with monel 
metal, brasses, Tobin bronze, elephant phosphor- 
bronze, delta metal, and Parsons manganese-bronze. 
The high-carbon steels did not show higher elastic 
limits than the cold-rolled shafts, and oil-tempering 
did not raise the limit. In most cases the strength 
and elastic limit fell off very decidedly at higher 
temperatures ; the elongation and reduction of area 





were less affected, and in some cases increased con- 
siderably at higher temperatures. 

Félix Robin presented three papers. The first, 
on ** Mechanical Properties of Metals in the Hot 
State” (VIL..), deals with iron, nickel, copper, and 
some alloys, and their behaviour from a general 
standpoint. There was, as a rule, a diminution of 
the strength with rising temperature ; at red heat 
the properties of different metals began to concord. 
Apart from iron and from metals like nickel (known 
in allotropic modifications) these changes were fairly 
regular. Iron and pearlitic steel showed under 
static stress a minimum strength at 100 deg. Cent., 
a maximum at 250 deg. Cent., and a bend in the 
curve at about 500 deg. Cent. ; under dynamic stress 
the points were shifted to higher temperatures, the 
minimum to 300 deg. Cent., and the maximum to 
500 deg. Cent. The effect of cold work (an increase 
in strength) became more apparent at higher tem- 
peratures, which themselves lowered the strength 
progressively. The problems, it will be recognised, 
are too complicated for a brief summary. The 
second paper (VITI.,) was on ‘‘ The Hardness of Steel 
as a Temperature Function,” and did not adduce 
any new data. 

A third paper by Robin (classed IT.;), on ‘* Modifi- 
cations of Iron below 700 deg. Cent.,” dwells on the 
various singular points observed in heated iron and 
alloys, by himself and others, and draws attention to 
the sonority (acoustical) tests. The peculiarities 
showed in all the qualities, also in the magnetic and 
electric, as was pointed out in detail; the singu- 
larity observed in iron between 100 deg. and 250 
deg. Cent. in particular could not be ascribed 
to cold work ; the iron seemed gradually to pass 
from the a, into the a, modification, and in the 
latter state to be a mixture of crystalline and 
amorphous elements. 

Zs. Fabry, of the Hungarian Iron and Steel 
Works at Diosgyér, describes some evidently care- 
ful experiments on ‘‘ The Variations in the Mecha- 
nical Properties of a Few Special Tool-Steels 
Annealed between 600 deg. and 1000 deg. Cent.” 
(VII.,). The five steels contained from 0.58 to 
1.36 per cent. of carbon, in addition to silicon 
(up to 0.27 per cent.) and manganese (up to 0.53 
per cent.) ; they were annealed in groups at nine 
temperatures between the limits indicated. The 
breaking test, Brinell test, and micrographical 
examination were all made on the same specimen. 
The conclusions arrived at were that steels approxi- 
mating eutectic composition behaved differently 
from other steels when annealed, the smallest 
ultimate strength being observed when the anneal- 
ing was nearly carried to recalescence. The thermal 
treatment changed their properties, so that the 
tensile test was of little use, and it is concluded 
that the evaluation should be based upon chemical 
analysis. 

‘** The Gases Liberated by Carburising Agents ” 
(VIT.;) have been investigated by de Nollet and 
Veyret, of the Usine St. Chamond, France. They 
analysed ten agents (charcoal with or without 
additions), determined the volumes of the gases 





liberated from 30 grammes of substance at intervals 
of 100 deg. Cent. up to 1100 deg. Cent., analysed | 
the gas, and conducted cementation experiments at 
850 deg. and 1050 deg. Cent., in order to study the 
influence of the composition of the gases on the 
depth to which the cementation penetrated. The 
research was started to inquire into the cause 
of explosions that had occurred during cementa- 
tion, and these explosions were traced chiefly to 
the excessive evolution of hydrogen ; carbon mon- 
oxide was the other chief gas. To prevent explo- 
sions and gas evolution, agents containing animal 
matter (horn, hair), or insufticiently calcined vege- | 
table matter (sugar, cocoa), should be avoided, and 
charcoal be used, well calcined, alone or mixed with 
barium carbonate. The use of potassium ferro- 
cyanide and soda did not offer advantages ; such 
agents became quickly exhausted. 

‘*The Effect of Cold Working” (VITI.,) is illus- | 
trated by W. R. Webster, of the Bridgeport Brass 
Company, Connecticut, by curves showing experi- 
ments with monel metal, aluminium bronze, cart- 
ridge metal, cupro-nickel, pure silver, and rods of 
copper and of brass ; in the curves tensile strength, 
elongation, contraction of area, and sometimes 
yield-point, are co-ordinated. The specimens were 
rolled or drawn to different thicknesses, and tested 
at these. The precise shape of the curves is sub- 
ject to some variation, according to the dimensions 
of the test-piece, method of drawing, &c. 

(To be continued. ) 


FOUNDRY PLANT AND MACHINERY. 
No. LI. 
By JoszepH Horner. 

W3EN sand is quarried it is damp, lumpy, crude, 
and contaminated. The first operation therefore 
necessary is that of drying, followed by grinding, 
sifting, and mixing, and often by a final sifting. 

All sand must be dried, even though it has to be 
moistened or tempered afterwards, either with 
water or a glutinous compound, previous to ram- 
ming. The drying is still usually done in most 
foundries by.simply spreading the rough sand out 
on plates in the core-stoves, or sometimes on top of 
the stoves. But only moderate quantities can be 
dealt with thus, and somewhat slowly. For large 
foundries drying-stoves are now built to deal with 
quantities ranging from 5 to 10 tons per day, 
But only very large foundries are able to handle 
such quantities of new sand, since more than half 
the sand used is that turned out of the boxes, 
which has already become dried by being cast into, 

There are two types of sand-drying stoves built : 
the fixed and the rotary, the latter being prefer- 
able for inclusion in the automatic sand-preparing 
plants. The fixed stoves are constructed of brick- 
work, comprising two drying-flues covered in with 
a sheet-iron roof. The firegrate and chimney are 
both situated at one end to permit of the employ- 
ment of the second or return draught. In the 
larger sizes a fan provides forced draught. The 
Badische Maschinenfabrik make these stoves in two 
sizes, capable of dealing respectively with 11,000 lb. 
and 22,000 lb. of sand daily. The dimensions of 
the first are 27 ft. in length, of the second 52 ft. 8 in. 
Both are of the same width, 3 ft. 114in. In the 
other design a drum is rotated on rollers similarly 
to the arrangement in some concrete-mixing ma- 
chines. Ledges on the interior, arranged in spirals, 
carry the sand forward by the slow rotation of the 
drum from one end to the other. On its way it is 
dried by the heat from a furnace, and then falls 
into a pit or to a conveyor to be taken to the 
sand-preparing machine. Two of these machines 
are illustrated on page 345. 

The rotary machine, Figs. 755 and 756, consists 
of a sheet-metal drum A, rotating slowly, and fitted 
internally with worm-shaped conveyor buckets. 
The sand is fed into the hopper B at one end above 
the fire-grate C, and is dried during its passage to 
the rear end of the drum, where it is discharged 
into the pit D or into an elevator. The rotation 
of the drum is effected by a belt drive actuating 
worm gearing E and spur-gears F, the wheel of 
which is a ring encircling the drum. The drum 
rotates on rollers G near each end, for which rings 
H are provided on the drum. This machine is 
made in five sizes by the Badische Maschinenfabrik 
und Eisengiesserei. The drums are of the same 
diameter in each, 3 ft. 74 in., but the lengths 
range from 13 ft. in the smallest machine, which 
treats 11,000 Ib. of sand daily, to 39 ft. in the 
largest, which deals with 44,000 lb. per day. The 
speeds of revolution are slow, ranging from 0.3 of 
a revolution per minute in the smallest to 1.3 revo- 
lutions per minute in the largest machine. The 
power required is very small, being 14 horse-power 
for the first, 4 horse-power for the last machine in 
the series. A blower J may be fitted if desired. 

The rotary sand-drier built by the London Emery 
Works Company, shown by Figs. 757 and 758, is 
of a design which differs in some respects from the 
last. The movements are all taken from a shaft 
located above the drier, driven by fast and loose 


| pulleys A. _ A three-stepped pulley B on this shaft 


gives three speeds of rotation to the drying-cylinder 
through the spur and bevel-gears shown at C and 
D, the bevel-ring D encircling the cylinder, the 
back of the ring running against friction-rollers E. 
A ring F near the higher end of the cylinder also 
runs on rollers G there. The furnace H is seen 
in section at the right hand, and the blower J above 
it, belted from the main shaft. The hot gase= 
from the furnace go directly into the cylinder 
and meet the discharging sand which has travelled 
from the higher end, at which end it is fed in by the 
spiral conveyors driven by a pulley K, also belted 
from the main shaft. The sand is traversed alony 
the cylinder by ledges arranged spirally, which carry 
it over and under baffle-plates located at right 
angles. At the discharging end a spiral conveyo! 
L beneath the back end of the furnace, also driven 
from the main shaft, removes it. This stove !s 


made in four sizes, the smallest being 10 ft. long 
| by 3 ft. 8 in. in diameter, and dealing with 10 cwt. 
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Fias. 757 anp 758 Rotary Sanp-Dryine Stove; THE Lonpon Emery Works Company, Totrenuam, N. 
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Fics. 759 anp 760. Sanp anp Loam-Grinpine Miiis ; Messrs. George Green anp Co., KeicHiry. 


of sand per hour, with an expenditure of 1 horse-{ essential as are metal mixtures. Castings from | corresponding with the sequence of operations 
power for driving. The largest is 39 ft. long by|the best metal will be wasters if poured into performed. — , ! 
4 ft. in diameter, and dries 3 tons per hour, taking| moulds made of unsuitable sand mixtures. But| If sand in its raw state is examined under a 
33 horse-power. the best selected sands will not give good results | microscope, the grains are seen to be grouped in 
After the moisture has been driven out of the| unless they are properly screened, ground, sifted, | shapeless clusters in which the angular forms of 
sand, whether in a core stove or in one of these} and tempered. Although many of the machines|the crystals are much masked. Hard, lumpy 
drying stoves, then on the after treatment depends | now used for dealing with moulding materials are | masses and stones are intermingled, so that with- 
its suitability for the various kinds of services to | of types of long standing, new machines have been | out preliminary treatment it cannot be rammed 
which it is put. The nature and scope of these | introduced to perform functions that were formerly | properly in moulds. But the nature of that treat- 
ave heen outlined in the article preceding this. | d.ne mostly by hand, or by less efficient machines. | ment depends on the character of the sand. For 
The quality and grading of sand mixtures are as All these should be noticed in their natural order, ‘hard sand crushing by runners is suitable ; for the 
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softer sands free from hard lumps the riddles offer 
the better solution. Pulverisation of the actual 
sand grains is to be avoided ; all that is required is 
the breaking up and separation of the agglomerated 
masses, with detachment of their particles into a 
more or less coarsely-grained powder, having air 
spaces between. This is better secured by the 
disintegrating and riddling process than by the 
crushing action of the rolls. This, too, imitates 
the hand-riddling of the foundry, but deals with 
































|a crown bevel-wheel on the vertical shaft. 


for so many other industrial purposes. The run- 
ners are heavy and rotate with the central spindle, 
and also around their own axes, and so crush the 
lumps of sand distributed on the bottom of the pan. 
They are driven by belt-pulleys, fast and loose, 
actuating bevel-gears, the wheel being on the central 
vertical spindle. Some edge runners are driven 
from below, some from overhead, the belt-pulley 
shaft still carrying the bevel-pinion which actuates 
Arms 








smaller* group, the pan is rotated under them. 
The driving mechanism is similar in each instance, 
the difference being that the vertical spindle is 
driven in one case, the pan in the other. These 
very simple machines are built with a considerable 
amount of modification in detail as well as in dimen- 
sions. In addition, they are fitted with or without 
rotary sieves or screens, and with conveying systems, 
none of which were ever thought of a generation 
ago. Again, the material which does not pass 


Fig. 168. 
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Fics. 761 to 764. Sanp anv Loam-Grinvine 
Mitts; THe Lonpon Emery Works Company, 
Torrennam, N. 





far larger quantities and in a much more efficient 
manner. Crushing is adopted in the manual treat- 
ment of sand in foundries, but only for the harder 
lumps which will not go through the riddle. These 
lumps are distributed on an iron plate, and pounded 
with a punner, or flat rammer, or else by merely 
treading with the boots, and the product is after- 
wards passed through a coarse screen or riddle. 

Three methods of treating crude moulding-sand 
in machines are employed—namely, grinding with 
edge runners, disintegration in its various forms 
with the riddle, including the centrifugal machines, 
and the grading in sieves of various mesh. Each 
is used for the preliminary treatment of raw sands, 
as well as in the amalgamation of sand mixtures 
with coal-dust. Runners are more suitable for the 
crushing of raw heavy, clayey sands than for mixing. 
The centrifugal machine is the most efficient for 
disintegration. 

The machines used for grinding coarse, lumpy 
sand (and also loam) are the edge runners, utilised 
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Fies. 765 to 769. CrosHine-MILL witH SIEVE; 
Borrp anp RevutHER, Mannuermm-WaLpnor, 
GERMANY. 


stand out at right angles with the runner shaft to 
carry scrapers which heap up the sand in front of 
the approaching runners as fast as it is ground. 
The path is usually made of chilled plates, renew- 
able. The runners are of ordinary cast iron, or 
they may be chilled, or have steel rims. Two 
variations in the design of this machine are built. 
In one the runners rotate, in the other, a much 
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Fies 770 ann 771. CxusHine-MiLt wii Sisve 
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| through the sieve is either thrown out in front, or 
|in a more complete machine is returned by means 
of a bucket elevator to the mill to be reground. 
|The examples here selected will illustrate the 
| principal variations in these pans. 

| A grinding-mill by Messrs. George Green and 
Co., of Keighley, is shown in vertical section by 
Fig. 759, page 345. This has a 4-ft. 6-in. pan. A 
i'view of a mill with a 6-ft. pan is shown by 
Fig. 760. This is constructed similarly to the 
other, except that one runner, that to the right 
hand, is of the cogged type, which is considered 
by some more efficient than the plain one, as 1t 
certainly is when a pan is used only for mixing 
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loam, and it is borrowed from the old loam-grinding | and cheaply replaced when worn. The scraper 
is made to swivel on a vertical bar. An alter- 
- native design includes one plain and one cogged 
pinion shaft is carried are bolted down on the| roller, as in Fig. 760. These pans are made in six 
The smallest measures 3 ft. in diameter, 
of the pedestals instead of on the caps, which is| with rollers 1 ft. 6 in. in diameter by 6 in. face. 
the case when these bearings are inverted. An| The largest is 6 ft. in diameter, with rollers 2 ft. 9 in. 


and mixing mill The principal features seen in 
Fig. 759 are these :—-The bearings by which the | 


standards, so that the weight is taken in the bottom 
axle-guide-box arrangement is fitted to afford 
yertical elasticity of movement to the rollers. An 
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Fig. 774. 


a2972L, 


sizes. 


in diameter by 12 in. face 


The sand and loam-grinding mill, Figs. 761 and 762, 





runners 18 in. in diameter by 6 in. face. In the 
largest size the pan measures 6 ft. in diameter, and 
the runners are 36 in. in diameter by 12 in. wide. 
The runners are either plain, as shown, or cogged. 
An electrically-driven mill by this firm is shown 
by Figs. 763 and 764. The same mill is also alter- 
natively driven with belt-pulleys. Plain runners 
are shown, but cogged ones are fitted when desired. 
The construction of this mill is of a higher grade 
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Fies. 774 to 776. Comprnep CrusHuneG AND Sirtinc-Macuine, with Conveyor ; THE 


Lonpon Emery Works C 


oil-box provides lubrication for the vertical driving 
shaft. A belt shipper is bolted at one side of the 
pan over the pulleys. A shoot and a sliding door, 
not shown, but seen in Fig. 760, permit of the 
removal of the sand to one side of the pan. The 
pan has a false bottom. The rollers run freely 
on their axles, and are t: with cast-iron hoops, 
Which are fastened with hardwood wedges, thus 
affording an elastic cushion. The hoops are easily 








OMPANY, ToTTeNHAM, N. 


e 346, is by the London Emery Works Company. 
tis of the fixed-pan type, driven by belt pulleys 
and bevel-gears from below. A crosshead, shrunk 
and keyed on the vertical shaft, receives the bearing 
of the spindle on which the rollers revolve. The 
scrapers are seen in the plan view, Fig. 762, and 
the discharge opening also. A footstep bearing is 
fitted, Fig. 761. These pans are made in six sizes. 


The pan in the smallest is 3 ft. in diameter, and the 


Fius. 772 anp 773. ComBtnep CrusHinG anp Sirtinc-Macuine; Messrs. Bopp anp KeutHer, Mannuem-WatpHor, GERMARxY. 


than that of the previous one. It is made in nearly 
the same range of dimensions. The motor speed 
is reduced by spur-gears to give speeds which 
roughly average about 130 revolutions per minute 
to the shaft of the bevel-pinion below the pan, the 
— varying a little either way with the size of 
the mill. The spur reduction gears are wholly 
enclosed. The long shaft which carries the spur- 
wheel and the bevel-pinion at opposite ends has 
its bearing lined with white metal. The bevel- 
gears are machine-moulded. The vertical shaft is 
of castiron. In the larger mills it is provided with 
a toestep bearing in addition to its bearing in the 
boss in the bottom of the pan. The cross-arm 
which carries the runners is of steel, fitted with a 
square die, which slides in a box at the top of the 
vertical shaft. Two scra are fitted, seen in 
plan, Fig. 764, carried on brackets, with provision 
for adjustments for taking up wear. The bottom 
of the pan is fitted with a false bottom in three 
sections, cast in hard iron. 

The foregoing are examples of self-contained 
grinding-mills only, such as are used in nine cases 
out of ten. They stand for the best types, though 
many mills have corrugated runners, which are 
supposed to deal more efficiently with the sand and 
loam, on the same principle that the cogged runners 


do. Others, as stated, have rotary pans. These 
we need not illustrate. Butsome examples of pans 
constructed with sieves may be represen as 


bearing on the trend of present advances, and 
leading up to the more extensive installations of 
sand-preparing plants. We propose to deal with 
the sieves themselves in another article, but their 
combination with grinding-mills properly belongs 
to this. 

A combination of crushing-rollers, with a dis- 
integrating and sifting apparatus, by Messrs. Bopp 
and Reuther, of Mannheim-Waldhof, Germany, is 
shown by Figs. 765 to 767, with enlarged sectional 
details in Figs. 768 and 769. The mechanism is 
shown exposed, but when in service it is all en- 
closed by a guard of sheet iron or of wood, indicated 
by the dotted outlines in Fig. 767. Through an 
opening in the cover the raw material is introduced, 
and spread over the track of the runners by means 
of sweepers (Fig. 769) attached to the bars A, A, A. 
The runners which crush it are driven by the belt- 
ulleys through bevel-gears above the mill. The 
vel-wheel is keyed on the vertical shaft (which 
has a footstep bearing), to which shaft, through an 
intermediate piece B, the arms of the runners, which 





run eccentrically, are attached. This piece is free 
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to slide on the shaft, Figs. 765 and 768. Attached 
rigidly to the cross-girder C, which unites the 
two uprights that support the pulleys and gears, 
is a pin-wheel D, with which a pin-wheel E on a 
horizontal shaft carried by the piece B engages, and 
drives a scoop-wheel F with cam-like faces. The 
function of this is to pick up the ground sand and 
throw it on the central sieve G of truncated-cone 
shape. The finer particles fall through the sieve 
and into a pit to be removed, The coarser lumps 
fall away from the sieve into the path of the 
runners again. The same design of mill is made 
either with or without the sieve. False bottom 
plates are fitted. The mill is built in four sizes, to 
take runners of 24 in. diameter in the smallest, and 
40 in. in the largest. The pulleys of the first make 
100 revolutions per minute, those in the second 
76 revolutions. The first machine takes 14 horse- 
power, the largest 4 horse-power. 

Figs. 770 and 771, page 347, show an edge-grind- 
ing will, combined with a rotary sieve, as built by 
the Badische Maschinenfabrik und Eisengiesserei, 
of Durlach. It is of bottom-drive type, but the 
same combination is constructed by the firm with 
top driving. The rollers are set eccentrically 
in relation to the pan, the better to cover the 
material. The belt-pulleys actuate the sieve as 
well as the roller, the former being geared from 
the latter, as shown in both views. The ground 
material is shot downwards at A into the rotary 
sieve, and the lumps are returned to the pan as 
they come up to the top through the shoot B. The 
vertical shaft is provided with a foot-step bearing, 
and a false bottom is fitted inthe pan. The scrapers 
are seen in the plan view, Fig. 771. These pans 
are made in five sizes. The smallest has runners 
1 ft. 10 in. in diameter by 6 in. wide, and takes 
1 horse-power to drive. The runners in the largest 
are 4 ft. 14 in. in diameter by 13 in. wide, and 
take 6 horse-power. The runners are either of 
cast iron or cast steel, or have chilled-iron facings. 

A machine of another type, by Messrs. Bopp 
and Reuther, combining crushing with sifting, is 
shown by Figs. 772 and 773, page 347. Two rollers 
A, A, revolved on horizontal axes, crush the sand 
fed to them through a hopper B above, which sand 
then drops ona sieve C below, and is conveyed bya 
return sieve D underneath to a pit. The rollers 
are belt-driven through spur-gears, and are main- 
tained in contact by springs E behind one of them, 
which yield when nails or particles of iron pass in 
with the sand. The tension of the springs can be 
regulated by the hand-wheels at the right. The 
sieve C below is reciprocated by eccentrics F, F on 
the pulley-shaft. The amount of reciprocation of 
the sieves is adjusted by bolting the ends of the 
eccentric-rods in either of three holes in the rocking 
levers G, G. The sieves rock on links pivoted both in 
the upper sieve and in the framing of the machine. 
Pieces of iron, and sand lumps insutticiently crushed, 
are thrown out at the end of the upper sieve, while 
the small —_— drop into the lower sieve and 
are carried to the sand-pit. To prevent the sand 
from sticking to the rollers, scrapers H, H are 
fitted, pivoted on cross-shafts, and counterweighted 
as seen in both figures. 

The pan mills are used generally for grinding 
wet sand. But it is much better to dry the sand 
first, and then mill it. 
sand is milled while wet, it cannot be graded with 
any degree of certainty, while if it is first dried it 
can be then milled more finely. We illustrate, 
Figs. 774 to 776, a combination of conveyor, mill, 
and sifter, which is designed specially for treating 
sand that has been dried first. It is manufactured 
by the London Emery Works Company. The sand 


The reason is that if the | 


|the rotary sifter E. Thence another belt goes up 
diagonally from pulley M to drive a pulley N on 
the end of the upper elevator-wheel, whence an 
endless chain of buckets, not indicated, goes down 
to the lower wheel O within the case. The tension 
is put on by the counterweighted levers seen in 
Fig. 776. The sifter is encased in wood similarly 
to the elevator. The capacity of this machine is 
about 15 cwt. of sand per hour. 





THE BRITISH ASSOCIATION. 
SECTION G.—ENGINEERING. 
Tue Engineering Section of the Association met 
in the rooms of the University on the morning of 
Thursday, September 5. 


THE PRESIDENTIAL ADDRESS. 
The chair was occupied by Professor A. Barr, 


our last issue) which was essentially a plea for a 


engineers, and for less ignorance and more common- 
sense on the part of the professedly artistic section 
of the community. 

A vote of thanks to Professor Barr was moved 
by Sir W. H. White, who described the address 
as a happy combination of wit and wisdom, and 
related that he once had had the experience of 


of an artist who had recently returned from a trip 
up the Thames, where he had encountered, he 
stated, two bridges nearly side by side, one of 
which dated from times almost immemorial, whilst 
the other was a steel structure carrying a railway. 
The artist drew a dreadful picture of the falling off 
in w>thetic ability, which he asserted was charac- 
teristic of the latter structure. Fortunately, 
another artist was present, who spoke up for the 
unfortunate engineer, claiming that what was really 
beautiful was that which was most useful and 
efticient and best suited to the conditions of the 
times, and with the times, he maintained, the stan- 
dard of taste must move. 

The vote was seconded by Mr. Dugald Clerk, 
who recalled a conversation with an artist who 
claimed that it was perfectly justifiable to put two 
suns into a picture if a particular effect could be 
obtained in no other way. At the Salon he had 
seen, he said, an imaginary picture of a landscape 
in Mars showing seven moons, each of which 
would have required to have been illuminated by a 
different sun in order to present the aspect given 
it by the artist. The speaker went on to say that 
taste in matters mechanical did appear to be con- 
tinuously improving. The earlier motor-cars, for 
instance, were embellished with scrolls and other 
attempts at decoration, which rendered them far 
inferior sesthetically to their successors. 


Icnit1ion or Gaszous MIxTuUREs. 


Professor W. M Thornton then read an abstract 
of a paper he had presented to the North of England 
Institution of Mining Engineers, entitled ‘‘ Ignition 
of Gaseous Mixtures by Momentary Arcs.” He 
said that under the new Coal Mines Regulations 
| Bill the use of electricity for operating machinery 
| was restricted to those mines in which the air con- 
| tained less than } per cent. of inflammable gases. 
| In the Bill, however, no mention was made of 
‘electrical signalling, which was in very common 
juse, and he determined, therefore, to investigate 
| what was the danger of explosions being caused by 
|the makes and breaks of circuits carrying small 
|currents at low voltages. The apparatus used is 





listening, with other engineers, to the outpourings | 


is fed through a hopper A to the elevator B, the | represented diagrammatically in Fig. 1. It consists 
casing of which is constructed of wood, a material | of an explosion-chamber of glass, having plugs in its 
which retains the dust better than iron does, | sides, through which were passed in two wires 
Thence it passes to a horizontal spiral conveyor C, | A and B, making contact as indicated. The bottom 
and is discharged above th» grinding-mill D, and|of the vessel was closed with mercury, and the 
thence goes into the rotary sifter E. The sifted| upper part by cocks. The chamber being filled 
particles fall through, and any lumps are taken up| with an explosive mixture, a current was passed 
again by the elevator, and ae Game: to the mill to | through the wires, and the contact between these 
be reground. The whole of the driving is done from | was then suddenly broken by twisting the wire A. 
the belt-pulleys F, seen to the right of Figs. 774 and This method of breaking contact was, he said, 
775. The ao carries the bevel-pinion which practically exactly that adopted in mines, in which, 
engages with the wheel on the vertical shaft of the in signalling, contact was made and broken by simply 
mill. These gears are totally enclosed in the iron placing two wires together, and then separating 
casing G, which alone is visible. The same pulley- them, a regular signalling key not being used. The 
shaft carries the pulley H, which is belted to a breaking of the contact produced a momentary 
pulley J on the end of the spiral conveyor-shaft arc. The speed of the break was controlled by a 
above, which conveyor C is seen exposed in plan, | metronome. The gases most used in the experi- 
Fig. 775. The opposite end of the shaft is belted ments were methane and coal-gas, and some 45,000 
by # pulley K down to the pulley L and shaft of | to 50,000 breaks of contact were made in the course 


of the experiments. Using direct currents, it was 
found that with the most explosive mixture, ignition 
was obtained when the current was 1 ampere under 
100 volts, and that the strength of current required 
to produce ignition was inversely proportional to 
| the voltage. In practice the currents used in signal- 
| ling rarely exceeded one-third of an ampere, and 
| his experiments indicated that with single makes 
| and breaks there was not the remotest danger to he 
anticipated from electric signalling in mines. A 
| trembler bell giving a series of sparks might, how- 
ever, involve greater risk. 

| In the course of the experiments it was found 
that a 4 per cent. mixture of methane with air 
| could not be ignited at all, whatever the current, 
and a similar result was obtained with coal-gas, so 


D.Sc., who delivered an address (printed in full in | 


fuller recognition of :esthetic considerations by | 
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long as the proportion of the latter present fell 
below 6 per cent. The maximum of sensibility 
was reached with 7 per cent. of methane, or with 
8.5 per cent. of coal-gas. With larger proportions 
of gas the ignitibility diminished, stronger currents 
being needed, and with fire-damp there was no 
ignition when the quantity present exceeded 14 per 
cent. With coal-gas the limit was higher, ignition 
being secured with mixtures containing up to 40 
per cent. of coal-gas. Many experiments were 
also made with alternating currents, which proved 
to be even safer than direct currents. 

In opening the discussion, Mr. Dugald Clerk said 
that gas-engine builders were rather more inter- 
ested in the conditions which would give certainty 
of ignition than in those at which ignition would 
just fail. All of them were, however, aware that 
under certain conditions it was impossible to secure 
ignition by means of a single spark, but that this 
could still be effected by a stream of sparks. 

Professor Porter, who followed, said that as a 
mining engineer he considered the communication 
of very great importance, and that the full details 
when published would be most welcome to the 
mining community. 


GasEous EXpLosions. 


A summary of the report of the Committee on 
Gaseous Explosions was read by Mr. Dugald 
Clerk, who said that this was the fifth report to be 
published. In their first report they were mainly 
concerned with investigating the variation with 
temperature of the specific heat of gas-engine gases, 
and with the consideration of other possible sources 
of heat-loss. The report now presented dealt with 
the flow of heat to the cylinder walls and sum- 
marised the results of many observations of which 
particulars had not yet been published. They now 
knew that the factors involved in the flow of heat to 
the wallsofa gas-engine were very different from what 
they used to suppose. One of the leading results was 
the discovery of the importance of the part played 
by radiation in determining the limit of tempera- 
ture attainable in a gas-engine cylinder. The older 
idea was that this limit to the rise of temperature 
was due to dissociation and to an increase in the 
specific heat of the gases involved. Making full 
allowance for these factors, however, the import- 
ance of which had been measured, it still remained 
very difficult to account for the low temperatures 
reached on the explosion of rich mixtures. No 
ordinary assumption as to the value of the specific 
heat would account for the deficit. _ Professor 
‘Hopkinson and his pupil, Mr. W. T. David, had, 
| however, shown positively that radiation played 
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exceedingly important part in determining the 
nest fous: Tehad long been known that in order 
to diminish losses it was desirable to work with low 
temperatures in gas-engine cylinders ; but it was 
not known why the flow of heat to the jackets 
increased so much, and why the efficiency fell off 
with high temperatures. : ; 

The state of the walls of a gas-engine cylinder 
yaried much. When new and polished their con- 
dition was quite different from what it was after 
the engine had been running a considerable time 
and the cylinder walls had become covered with a 
carbonaceous deposit. As every motorist knew, 
such a condition was liable to give rise to pre- 
ignitions. Such a deposit increased the resistance 
to the flow of heat in a most critical region. Its 
own temperature became therefore much higher 
than that of a clean wall-surface, and a great danger 
of pre-ignitions ensued. Professor Callendar had 
shown, he continued, that the radiation effect was 
not dependent on the surface exposed, but was 
dependent on the cylinder dimensions. This intro- 
duced a very complicated question, dependent upon 
the transparency of the flame to its own radiations. 

Another complication arose from effects due to 
the density of the gases. This had been considered 
by himself and also by Professor Hopkinson and 
Professor Dalby, who had taken into consideration 
Petavel’s experiments made at very high densities. 
It was found that though the heat-flow did increase 
with the density of the gas, that this increase was 
not directly proportional to the increase of density, 
but less. 

Yet another complication arose from the effect 
of a turbulent condition of the gas. He had been 
struck with the fact that in some of his own ex- 
periments the heat-loss did not appear to be pro- 
portional to the time ; that was to say, it did not 
diminish with the time during which the surfaces 
were exposed. If an engine were run faster, the 
heat-loss became greater per unit of time. This 
they now attributed to the turbulence of the gases 
entering the cylinder. The effect of this was very 
reat for temperatures of from 1200 deg. to 1300 deg. 
Cont. but it had little importance at temperatures 
of 2000 deg. Cent., where the radiation effect over- 

wered everything else. It was, however, the 
ower temperatures stated with which the gas- 
engine builder was concerned. as 

It had further been found that the rate of igni- 
tion was also greatly affected by turbulence. He 
had noticed himself that if gas were fired in an 
explosion vessel, there was a certain time of explo- 
sion dependent on the size of the vessel. In the 
engine cylinder, however, the time required was 
very much less ; and, in fact, if this were not so it 
would be impossible to run engines at all, since the 
time antel. in an explosion vessel was one- 
quarter to one-fifth of a second. This had long 
been a puzzle, and he therefore arranged to have 
an engine motored round expanding and compress- 
ing a charge three times before it was fired. This 
gave the turbulence, due to the high speed of the 
gas as it entered the cylinder, time to die down. 
If the charge were now fired, the time of the 
explosion was three times as long as in a normal 
explosion, and the maximum pressure attained was 
reduced by more than 60 per cent. 

The matter had been further investigated by 
Professor Hopkinson, who mounted a fan inside 
an explosion vessel. With a10 per cent. mixture 
of coal-gas and air the time of explosion was 0.13 
second with the fan at rest, 0.03 second with the fan 
running at 2000 revolutions, and 0.02 second when 
the speed was raised to 4500 revolutions. Here, 
again, with rich mixtures the effect was less marked. 
This matter of turbulence, Mr. Clerk continued, 
required further investigation, since it upset many 
calculations which had been made as to the running 
of petrol-engines at different speeds. He had 
often wondered how it was that with such speeds 
as 1600 to 2000 turns per minute the ignition 
seemed to keep pace with the speed of the engine. 

Professor Harold Dixon next gave a short de- 
scription of the Home Office experimental station 
for research in explosions which had been estab- 
lished at Eskmeals. This has already been described 
in Excrneertnc. Professor Dixon said that in 
their experiments at this station they had also dis- 
covered independently that the effect of turbulence 
might be very important. They had wished to try 
the effect of stirring up different dusts, and had 
accordingly fitted a small explosion vessel, 8 in. to 
Yin. in diameter, with a fan which could be run at 


time know of the experiments just described by 
Mr. Clerk, but they had obtained quite correspond- 
ing results. Using a 4.6 per cent. mixture of ethane 
(C,H,), it was found that, with the fan stationary, 
the time at which the pressure began to rise at 
the indicator was 0.07 second after ignition, 
but with the fan running at 6000 revolutions 
this time was reduced to 0.03 second. With a 
3.3 per-cent. mixture of ethane, the fan could not 
be run so quickly, as it blew the flame out; but 
with it running more slowly, the time of ignition 
was 0.15 second, and with the fan stationary, 
0.20 second. With the richer mixture, the pres- 
sure rose to its full amount very sharply after 
ignition was established, but the weaker mixtures 
gave a much less steep line of rise of pressure. 

Professor Dixon then gave a sketch, illustrated 
with lantern-slides, of the station at Eskmeals. 
The experiments, he stated, were started at Altofts 
by a committee of British coal-owners, with Dr. 
Wheeler in charge as chief chemist. Many valu- 
able results were secured, but there was constant 
friction with the inhabitants of the neighbourhood, 
who found the noise of the explosions a nuisance. 
Further experiments here had, therefore, to be 
abandoned, but the Home Office took the plant 
over, and removed it to Eskmeals, where there 
were practically no neighbours to be discommoded. 
The big explosion-tube was of steel, 900 ft. long by 
7 ft. 6 in. in diameter. A smaller branch, 3 ft. 2 in., 
was coupled up to this at one point, and in some 
cases explosions were started in this smaller tube, 
the flame then passing into the large one. A fan 
was provided for ventilating purposes, and this fan 
was protected by explosion-doors, and by being 
connected up to the main tube through two right- 
angle bends. About two-thirds of the material now 
on the ground had been taken from Altofts, but the 
remainder was new. At Altofts props and the like 
were placed inside the gallery, and were blown out 
by the explosion. This was a nuisance, as it took 
two days to replace them. They served, however, 
an important end in providing surfaces from which 
explosion waves were reflected. This, however, 
was now secured by steel plating, which remained in 
place in spite of the explosions. 

The discussion was opened by Dr. Porter, who 
wished to express his appreciation of the work 
done at Altofts, and of the Home Office in taking 
over the inquiry when it became impracticable to 
finance it further by private contributions. 

Mr. C. E. Larard asked Mr. Clerk whether he 
had investigated the effects of varying degrees of 
moisture added to the charge of an explosion- 
engine. Many makers now arranged to have water 
sprayed into the charge, and he had observed that a 
4-cylinder motor-car seemed to run better and 
use less petrol on wet than on dry days. 

A speaker, whose name could not be obtained, 
asked Professor Dixon whether he had tried the 
method adopted by M. Taffanel at the French 
experimental station, Lievin, to prevent coal-dust 
explosions by having boards along the top of the 
explosion-tube covered with dirt and inert dust. 
In the case of an incipient explosion this dirt was 
blown off and diluted the dust on the floor of 
the gallery. The experiments indicated that the 
method was efficient, and the plan had been adopted, 
he was told, throughout the surrounding mining 
district. He had just learnt, however, that there 
had been a mine explosion in that very neighbour- 
hood, and he would be glad to know whether the 
system in question had been in use in this case. 

Professor Dixon said he did not think the system 
in question would be effective unless matters were 
most carefully arranged to suit a particular explo- 
sion. There was, in fact, no time for the inert 
material to mingle with and dilute the explosive 
dust. It was true, however, as shown at Altofts 
by Mr. Garthorpe, that a coating of inert dust 
over floor, walls, and roof of a mine would prevent 
the starting of a dust explosion, but he was doubtful 
as to whether it would be effective in preventing 
the spreading of an explosion already initiated. 
At Eskmeals they meant to thoroughly investigate 
all these matters, but at present they were making 
comparative tests with a 1-ft., 3-ft. 2-in., and then 
7-ft. 6-in. tube, in order to determine whether or 
not reliable indications could be obtained from the 
smaller diameters. If the 3-ft. tube would do, 
they would extend it very much further, right down 
to the sea. The maximum pressure so far registered 
was 140 lb. per sq. in., the violence of the explo- 
sion being enhanced by reflected waves. 


many experiments had been made during the past 
three years to check the rapidity of the explosions 
in oil-engines, and one method adopted was to let 
a little water be sucked in with the charge. This 
greatly increased the ease of running, and made 
higher compressions possible without danger of 
pre-ignition. The National Gas-Engine Company 
were using, instead of water, a diluent consisting 
of the cooled exhaust-gases. In this way the 
— of combustion with rich gases, such as 
coke-oven gas, was reduced, and higher compres- 
sions were practicable. The effect of water was 
perfectly well known, but in general it lowered 
the economy. In the case of petrol-engines, how- 
ever, which were often run with mixtures too 
rich, giving rise to temperatures of about 2000 deg. 
Cent., it might increase the economy to add moisture 
to the charge, and this plan was being thoroughly 
examined. More than a very small addition would, 
however, reduce the economy. 

Professor Dalby, who spoke next, said that at 
the Imperial College of Science he was supplying 
his experimental gas-engine with perfectly dry air, 
the moisture being frozen out by passing the air 
through a refrigerator before letting it enter the 
engine. He wished to add, further, that the dis- 
covery as to the importance of turbulence was due 
to Mr. Clerk alone. A discovery it certainly was, 
and without turbulence the petrol-engine could not 
be worked at speed, and they would still be many 
years behind the era of successful flight. 

Mr. Clerk, rising again, said he had been struck 
with the fact that in Professor Dixon’s experiments 
on turbulence there was a delay in the starting of 
the explosion, but the latter then proceeded with 
great rapidity. 

Professor Dixon, in reply, said that he had 
observed and photographed the same kind of effect 
in a glass explosion cylinder. From a spark the 
flame spread slowly at first and took time to reach 
the piston of the indicator. In the case of an 
explosion vessel 6 in. long by 24 in. in diameter 
fired near the bottom, the flame, on being photo- 
graphed, was found not to spread with a uniform 
velocity. When it attained to half the height of 
the vessel, it met a reflected sound-wave from the 
top, which checked its progress. This sound-wave, 
however, produced no effect on the indicator, which 
only moved when the flame itself reached it. 

A speaker remarked that with tube ignition there 
would be less turbulence, and consequently less 
rapid ignition than with a spark ignition. It was 
further found that with a petrol-engine ignition 
was more rapid if it was originated in a side 
passage, the flame issuing from which produced 
turbulence in the cylinder. 

Mr. Clerk, in reply, said that he had found that 
on starting an explosion in a side chamber opening 
into his main explosion vessel, the time of ignition 
in the latter could be reduced to ;45th of a second, 
a result which he had published in 1882. Here the 
flame, no doubt, produced turbulence in the main 
chamber, thus accounting for the great increase in 
the rapidity of the explosion. 


PRoBLEMS IN WIRELESS TELEGRAPHY. 

Friday’s ) perry «4 opened with a joint meeting 
of Section G with that of Mathematics and Physics 
under the presidency of Professor H. L. Callendar, 
F.R.S., when a discussion on “ The Scientific 
Theory and Outstanding Problems of Wireless Tele- 
gra hy ” was opened by Professor J. A. Fleming, 

-R.S. We publish Professor Fleming’s remarks 

in full on another page in the present issue, but to 
enable the discussion to be more readily understood 
we give in this report a brief abstract of the salient 
points he put forward. 
The essential features of the apparatus now used 
were described by Professor Fleming with the aid 
of diagrams, from which Figs. 2 and 3, e 350, 
have been copied. The former represented, he said, 
the plant at a transmitting station. 

This, he stated, consisted of three elements: A 
source giving a high electromotive force, such as 
the alternator shown at D ; a condenser, in which 
the generator stored an electric charge, to be sud- 
denly released bya discharge at the spark-gapshown ; 
and an open or closed radiative circuit coupled to 
the condenser circuit, and terminating in an antenna 
as indicated. Matters, he stated, should be adjusted 
so that the spark-gap was discharged solely by 
energy derived from the condensers. The sparks 
should follow each other with great regularity at 
the rate of 400 to 500 per second, and should be 
dead beat. The receiver also consisted of three 








6000 revolutions per minute. They did not at the 


Mr. Clerk, in reply to Mr. Larard, said that 
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elements, as shown in Fig. 3. These were an 
antenna to pick up the radiation, coupled to a 
condenser circuit, having variable capacity and 
inductance, and including some form of oscillation 
detector. At the radiating-station it was neces- 
= that the antenna should have a certain height 
and also free or insulated ends, but this was not 
necessary at the receiving station, where a wire 
laid along the ground would serve if it were half 
the wave-length and properly oriented. The 
coherer was not now much used as an oscillation 
detector, as it picked up vagrant waves as well as 
the signals proper. elephone receivers were 
employed instead, and with them some form of 
rectifier was necessary, such as the speaker's 


f Fig. 2. 
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‘*oscillation valve,” which had been largely used 
= the Marconi Company. This consisted of a 
plate terminal suspended above a hot lamp filament 
which was connected to the other terminal] of the 
circuit. Negative electricity would pass from the 
hot filament to the plate, but not vice versd, so 
that the device served as a rectifier. Carborundum | 
was also used as a rectifier, having a similar pro- 
perty. Almost any metallic sulphide would also 








serve if in contact with a plumbago point forming 
the other terminal. 

One of the outstanding problems of wireless tele- | 
graphy, Professor Fleming proceeded, lay in the | 
difficulty of explaining how it was that the signals | 
could be sent over so large a fraction of the cir- | 
cumference of the globe. Thus, communication | 
had been established between Clifden and the 
Argentine, which was more than a quadrant. If 
this was the result of a bending round of the waves | 


by diffraction, then it was equivalent to bending 
ordinary light to the same extent round a globe 
} in. in diameter. Dr. J. Nicolson, after consider- 
ing the previous work of Macdonald and Poincairé, 
had arrived at the conclusion that diffraction could 
not explain the effects observed in wireless tele- 

hy without the assistance of reflection from an 
ionised layer in the upper atmosphere or by some 
other cause. 

Professor A. Sommerfeld, of Munich, had, how- 
ever, advanced another explanation, based upon 
the supposition that the problem was essentially 
the same as if a Hertzian oscillator were actuated 
near the boundary of an infinite plane surface, the 
condition being that the dielectric constant on the 
one side of this surface differed from what it was 
on the other. He showed that in these conditions 
two sets of waves were generated—viz., the waves 
in space above and below the boundary, which 
were those usually considered, and a new set of 
waves spreading along and confined to the imme- 
diate neighbourhood of the surface. The sugges- 
tion advanced was that long-distance radiotele- 
graphy was effected by these surface waves, and not 
by the ordinary Hertzian waves in space. The 
suggestion of such surface waves was not new, and 
Professor Baily had pointed out in 1903 that the 
energy of such surface waves would decrease only 
inversely as the distance from the oscillator, whilst 
that of the space waves fell off inversely as the 
square of this distance. Sommerfeld’s investiga- 
tion was, however, the first strict mathematical 
proof of the possibility of such surface waves, and 
if his investigation were valid it would be un- 
necessary to look further for an explanation of 
such an achievement as the detection of wireless 
signals one-quarter way round the globe. Further, 
if Sommerfeld was right, diffraction had nothing 
to do with the matter. It might be added that in 
the case of earthquakes the existence of surface 
waves, in addition to waves passing through the 
mass of the earth, had long been known. 

Sommerfeld’s numerical results were, Professor 
Fleming continued, in accord with experience in 
indicating that for long-distance work it was neces- 
sary to use long waves. Those adopted on the trans- 
Atlantic service being from 2 to 4 miles long. To 
explain how these surface waves arose, Professor 
Fleming gave Figs. 4and 5, representing a Hertzian 
oscillator H in action near the boundary AB. In 
the first figure the material on both sides of the 
horizontal boundary was supposed to be the same, 
and thus the loop of electric force was identical in 
both. If, however, the material below the line had 
a greater dielectric constant, the speed of propaga- 
tion here would be less, and the lower loop would 
hang back. The feet of the two must, however, be 
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connected as indicated, and the sloping connections 
corresponded, Professor Fleming stated, to Som- 


merfeld’s surface waves. If the earth were a 
perfect conductor, he continued, these surface 
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| waves would be confined to the skin, but in the 


case of the actual earth even sea-water was a 
sufficiently poor conductor to allow the surface 
waves to penetrate for a distance, which, though 
small, was not so small as to altogether extinguish 
the wave. If Sommerfeld’s conclusion were valid, 
there should, he said, be no difficulty in the surface 
waves going half-way round the earth. 

Another unexplained effect, he went on, was 





=> 
the influence of daylight in diminishing the dis. 
tance over which communication could be estab- 
lished. This effect had never been anticipated, 
whilst the troubles they did expect on starting up 
the pioneer installation had, as usual in such cases, 
not been realised. In looking out over the Atlantic 
with Mr. Marconi in those early days they reasoned 
that America was not in front of them; but rather 
down below them, and they often wondered 
whether the waves would get round. The 
speaker had had the task of specifying the 
sizes of dynamos, heights of aerials, and the like, 
that would be necessary. As to these, they had 
then nothing whatever to guide them save the good 
old engineering rule of making a guess at it, and 
then doubting it. The effect of daylight was well 
shown in Fig. 6. One question which arose was 
whether the light merely discharged the antenne, 
and thus prevented it from reaching as high a 
potential as at night. An alternative theory was 
that the daylight effect was due to the ionisation of 
the air between the stations ; but neither theory 
seemed to meet all the facts. A peculiar feature 
was the effect of sunrise and sunset, there being a 
very pronounced decrease in the strength of the 
signals received about the time of sunrise at the 
sending-station, as was well indicated in Fig. 6. 
Some interesting observations, he said, were 
made on this a during the recent solar eclipse, 
the strength of the signals being increased as the 
shadow passed over the sending-station. The effect, 
Professor Fleming suggested, might be due to the 
ions formed in the upper air by the sunlight acting 
as condensation nuclei for droplets of water, the 
presence of which would give the upper air a higher 
dielectric constant. The electric wave would 
accordingly move more slowly in these upper 
regions than below, with the result that its front 
would be tilted up and over the receiving- 
station, exactly as ieppened with sound. To test this 
hypothesis the speaker had constructed the wet- 
mist condenser illustrated in Fig. 7. Here steam 
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was blown through the spaces between concentric 
tubes, as illustrated. The result reached was that 
the dielectric constant of mist-laden air was from 
1.004 to 1.026 times that of dry air. Whence the 
ratio of velocities would be as 980 to 1000, or as 
998 to 1000, depending on which value was 
taken. This would be sufficient to tilt the 
wave front enough on a run of a few hun- 
dred miles to raise it over the head of 4 
receiving-station. The maximum effect of sunlight 
on the trans-Atlantic service was found when the 
shadow boundary was about half-way across the 
Atlantic. The ‘‘sunrise nick” shown in Fig. 6 
was due, Professor Fleming suggested, tw the fact 
that there was then the greatest difference as to 
ionisation between the upper and lower regions of 
the air. Later in the day convection currents 
tended to equalise matters, bringing the atmosphere 
into a more homogeneous condition, and thus 
obliterating the tilt. Referring to the theory of 
long-distance radiotelegraphy and the effect of 
sunlight thereon, which had been recently advanced 
by Dr. Eccles, Professor Fleming suggested that the 
latter had taken the dielectric constant the same 
for air, whether ionised or not. The explanation 
given by Dr. Eccles was that the long ranges 
attained were due to refraction and reflection from 
the upper ionised layers of the atmosphere. __ 
Captain H. R. Sankey, who opened the discussion, 
said that Mr. Marconi had intended to be present, 
but had had to proceed to the Continent. This 
was particularly to be tted, since many of the 
questions raised by Dr. Fleming could have been 
answered by Mr. Marconi. A large proportion of 
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the list of questions formulated by Dr. Fleming 
had, he went on, relation to theoretical matters, 
and it was no doubt because theories should be 
based on experimental results that the formation of 
a committee of investigation had been brought 
forward. The Marconi Company had made, and 
were making, many experiments in long-distance 
telegraphy, and it was noteworthy that there was a 
distinct difference in the ease with which communi- 
cation could he effected N. and S. as compared 
with E. and W. This no doubt was in part a 
daylight effect, but the matter was still very 
obscure ; but they hoped shortly to secure full 
experimental data on the subject. In this con- 
nection he might point out that isolated facts were 
of little service in elucidating a theory, what was 
necessary being a combination of data. 

The plan of preventing interference between 
wireless systems by tuning them to different wave- 
lengths was not by any means the only possible 
method. Many experiments had been made with 
transmitters tuned to a musical note, which was 
usually between 400 and 500 vibrations per second. 
They had, however, gone up to a frequency of 1000 
per second, and this penetrated the ‘‘ vagrant 
waves ” or ‘* x’s” rather better than notes of a lower 
oa: but it was, on the other hand, disagreeably 

igh to the operator. What they were now doing 
was to balance the effect of the sending antennie 
on the receiving one by a resonator placed at right 
angles to the receiving line, and in this way it was 
found possible to both send and receive from the 
same station. Moreover, if three sets of signals 
Were being simultaneously received, it was possible 
by a further development of the method to get 
rid of two by opposing the one to the other. 

e third was reduced in amplitude, but could still 
be distinguished.* As to the possibility of re- 

* Captain Sankey and Dr. Pletts have been good 
enough to explain this arrangement in a little more detail, 
and it is represented diagrammatically in Fig. 8. Here 
one of the Marconi ‘‘directive” transmitters is shown side 
by side with a receiver of a similar character. In trans- 
Atlantic work the distance between the two may be 
about 7 miles. In such a case if no balance is employed 
























Fig. s. 
























































placing the telephone now used for receiving by 
a recorder, he might add that by means of a photo- 
graphic relay they had succeeded in working up to 
a speed of fifty words per minute, and a still better 
plan had been devised within the past few days 
which got rid of the main objection to recorders. 
The trouble with these was that they recorded 
everything, whilst the human ear at the telephone 
had the power of distinguishing the true —_ 
from ‘‘strays,” much as the conductor of a band 


every signal sent from the transmitter sets the neigh- 
bouring receiver oscillating, even although the two are 
tuned to different pitches. The powerful impulse sent 
out from the transmitter acts, in fact, on the neighbour- 
ing transmitter much the same as the blow of a hammer 
on a bell. To counteract this a third antenna, marked 
‘** balancer” in the diagram, is arranged near the receiver, 
and at right angles to it, as shown. An antenna thus 
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oriented responds to waves coming from the transmitter 


much more vigorously than the receiver does, which is Above this came the layer filled with light ions, and 


| this was permanently ionised night and day, perhaps 
‘by the impact of cosmic dust. In traversing the 


directed so that it is most sensitive to waves coming from 
across the Atlantic, and not to waves ing in @ per- 
—— direction. As a consequence, the balancer 
respon 

saltben, and is so close to the receiver, that it annuls in the 
latter the waves which would otherwise be set up in it, 
leaving it free to respond to signals received from over 
the Atlantic. Since receiver and transmitter are only a 


taneously from the same station. 


so vigorously to the impulse from the trans- | 





few miles apart, it is quite possible to work both simul- | 


could at will hear one instrument to the exclusion 
of the rest. This feature was retained in their 
new apparatus. 

An effective call system had already been worked 
out, though it was not yet applied in practice. 
As for the Bellini-Tosi goniometer, this was now 
accurate to within 1 deg. to 2 deg. of arc, bein 
thus quite as good as the compass ; but a stil 
better device was now in course of development. 
In their experiments on wireless telephony at 
Chelmsford they had succeeded in carrying on 
effective speech up toa distance of 300 km., and 
he thought that the limit of distance had not yet 
| been reached. It would, however, be long before 
| wireless telephony could be made commercially 
| practicable. The difficulty lay in the fact that the 
better it was technically the worse it was commer- 
|cially, for which purpose it would be necessary to 
tune out cross-talk. 

With regard to the suggestion that a committee 
should be appointed by the Association to investi- 
gate the subject, Captain Sankey said that a diffi- 
culty would be found in the great differences 
between transmitting and receiving. A receiving 
plant was small and easily arranged, but a trans- 
mitter required much knowledge and skill. Up to 
a distance of 1000 km., however, the difficulties had 
been overcome, and standard sets of instruments 
provided. The real difficulties only began to come 
on when ranges beyond some 2000 km. were to be 
operated day and night. At the limit mentioned 
signals dropped off surprisingly during the day (see 
Fig. 9), and hence, unless the proposed committee 
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had a long-distance transmitting-station, they would 
get little information of value. In fact, they would 
require unlimited capital, and the whole world for 
their laboratory, and to make tests with waves of all 
wave-lengths. This would bring them into conflict 
with the terms of the International Wireless Tele- 
graphy Convention. He did not think, therefore, 
that such a committee could accomplish much, 
but the necessary data were being now acquired by 
the experiments of the Marconi Company. 

The next speaker was Dr. W. 7 in who 
said that Professor Fleming had described gene- 
rally the speaker’s hypothesis as to the method by 
which long ranges were traversed by wireless 
telegraphy. Professor Fleming had suggested that 
the speaker had neglected the fact that k, the 
specific inductive capacity, was not the same for 
ionised as for unionised air, but this was a miscon- 
ception. His explanation of the great range of 
wireless telegraphy was based on the fact that ultra- 
violet light in passing through air produced two 
kinds of ions. The one sort, produced where no 
water vapour was present, was very light, but the 
other was a globule of water. Hence the condition 
of the atmosphere in sunshine was indicated dia- 
grammatically in Fig. 10. There was in the first 








| place a lower layer nearly free from ions, and 
| through this the radiation from a transmitter tra- 
velled in straight lines. It then entered the middle 
layer of the atmosphere, which was ionised, under 
| the influence of the sun, with ions of the heavy class. 


middle layer the radiation was refracted round into 
a curved path, as indicated in Fig. 10, and bent down 
towards the earth again. At the same time, how- 


ever, this refraction was accompanied by a strong 
absorption, and it was to this absorption that he 
attributed the weakening of the signa 


by day. At 
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night the middle layer of ionisation disappeared, 
and the radiation reached the upper permanently 
ionised layer, which conducted so well that it acted 
as a reflector, sending the radiation back to earth. 
He had found that to produce the curvature 
necessary to fit the earth a degree of ionisa- 
tion was required much smaller than had actually 
been established by experiment. With short 
waves day signals were better than at night, 
since, although the latter were stronger, the 
day signals were more uniform. The ordinary 
theory of absorption failed here. On his own 
theory the middle layer, ionised by the sun, assisted 
the waves round, but injured the radiation by 
absorption. At night the upper layer formed a 
kind of whispering gallery, the electric radiation 
lighting up the sky when the middle layer was 
abolished by the setting of the sun. Sunrise and 
sunset were found to have a great effect on the 
strength of the signals. On setting the ions in the 
middle layer began to recombine, giving rise to an 
electric commotion which would naturally affect the 
signals. In fact, the conditions were good when 
the middle layer was absent, fair when it was fully 
developed, and worst when the conditions were 
non-uniform. 

His principal objection to Sommerfeld’s theory 
of long-distance transmission was that he could 
manage without it. Mountains, he might add, had 
a great effect on the signals. Thus a ship at Naples 
received well from Norddeich, but one at Genoa, in 
the shadow of the Alps, did not, and similar 
phenomena had been noted in Australia. The 
difficulty could be surmounted by using waves of 
lower frequency, which were more effectively bent 
by reflection from the upper layer. During the 
last eclipse he had noticed that signals, strays, and 
‘*y’s”’ rose not merely to maximum, but that there 
were two maxima, with a minimum between. The 
maxima he considered to be due to the general 
darkness of the penumbra, and the minimum to 
the intense shadow of the umbra. 

Professor Howe, who followed, referring to a 
suggestion in Professor Fleming’s paper that the 
waves on the surface of a wire traversed by an 
undulating current were analogous to Sommerfeld’s 
surface waves, remarked that there was, he found, 
some haziness amongst electrical engineers as to 
what Hertzian waves were. This, he thought, 
might be cleared up if the subject were approached 
from the usual standpoint of the electrical engineer. 
Take, for example, a long-distance circuit, fed by a 
high-frequency current, then the engineer could 
work out by his usual vector equations the direc- 
tion of the current in different parts of the line, 
and recognised without difficulty that the current 
might be moving at A (Fig. 11) in the direction 
shown by the arrows, whilst at B it might be 
moving in the opposite direction. Similarly, at B 
the upper wire was negative, and the lower posi- 
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tive, whilst at A the reverse was the case. The 
lines of electric force between the two wires were 
thus oppositely directed at the two stations, a wave 
of electric force extending between the two wires. 
Next, in place of a mere pair of wires, let there be a 
very largenumber radiating trom the same centre and 
connected at their outer ends with non-inductive re- 
sistances, Between the pairs there would be asimilar 
condition of affairs as in the first case, and by making 
the wires sufticiently numerous they would form a 
couple of dises—say, 1000 miles in diameter, and con- 
nected up around their outer edges by, say, millions 
of non-inductive lamps. The next step would be to 
replace the upper disc by an inverted cone (see 
Fig. 12), and here again, with a non-inductive load 
round the edge, the magnetic field and the electro- 
static field could be found at all intervening points. 
Finally, the existence of the upper cone was imma- 
terial, as in wireless telegraphy they were only 
concerned with the lower plate, the electrostatic 
lines in that case curled round again back to the 





earth in place of ending in the cone. The case of 
the earth was, of course, not analogous to that of a 
copper plate, but the only difference was that the 
good conductor was insulated instead of being like 
a bare wire. In that case the energy was partly 
in the crust and partly in the air. From this 
point of view, the difficulty was that the waves did 
not go round even better than they did. On Dr. 
Eccles’ theory, the speaker’s inverted cone was 
replaced by the roof of a whispering gallery. 

rofessor S. P. Thompson, the next speaker, 
wished to draw attention to the fact that no word had 
been said that morning as tothe work of Sir Oliver 
Lodge, who was the first to show them wireless 
telegraphy at Oxford in 1894. Sir Oliver Lodge 
had done so much that he was entitled to much of 
the credit for what had been accomplished in wire- 
less telegraphy. In fact, if what Lodge had done 
were removed wireless telegraphy would be im- 
possible. 

Lord Rayleigh said that he had always felt that 
there was a difficulty in explaining long-distance 
radiotelegraphy on the hypothesis that the earth 
was a perfect conductor and the air a simple 
dielectric, and that this was so seemed now to be 
accepted. Some authorities, however, professed 
to be unable to see the difficulty. One, for 
example, had pointed out that the lines of electric 
force were necessarily perpendicular to a con- 
ductor, and thus occupied to the earth exactly 
the position they should have for the propaga- 
tion of a wave around it. The same argument, 
might, however, be applied to sound. Here 
the direction of motion was necessarily perpen- 
dicular to the surface of any solid body encountered, 
and thus, on the argument stated above, exactly in 
the direction necessary for the propagation around 
the obstacle. From this analogy it would be 
evident that the suggested explanation was inade- 
quate. Professor Fleming had asked mathe- 
maticians to express their views as to the validity 
of Sommerfeld’s work. From the purely mathe- 
matical standpoint the speaker had no doubt, from 
Sommerfeld’s standing as a mathematician, that 
this part of the investigation was quite correct; 
but on glancing through Professor Sommerfeld’s 
paper he had found that it would need at least a 
fortnight’s continuous work before he could express 
an opinion on this point that would be worth any- 
thing. Sommerfeld concluded from his research that 
the imperfect conductivity of the earth facilitated 
the transmission of long-distance signals ; but at first 
sight the speaker would have been inclined to the 
contrary view. First conclusions on such matters 
were, however, often wrong. On the whole, the 
speaker was inclined to look more to Dr. Eccles’s 
theory than to Sommerfeld’s for an explanation 
of long-distance transmission. We had these 
curious anomalies between day and night trans- 
mission, and between signalling north and south 
and east and west, and he thought the phenomena 
were, therefore, too complicated to be explained 
by Sommerfeld’s surface waves. The complica- 
tion in question seemed more likely to be due to 
changes going on in the atmosphere. He had 
been struck by the fact that the receiver and 
transmitter were differently arranged. This 
seemed in conflict with the principle of me- 
chanical reciprocity, which was very generally 
valid. This principle was, however, based on 
the linearity of the relationships involved, and 
might not hold when the disturbances could not be 
treated as very small. It was here, perhaps, that 
the reason was to be found for the apparent fact 
that the best receiver was not also the best trans- 
mitter, as would be expected from the principle of 
reciprocity. 

Professor Kenelly, who spoke next, exhibited 
some diagrams analogous to Fig. 6 ante, showing 
the effect of sunrise and sunset and the difference 
in the strength of the signals by night and by day. 
To explain the effect of sunrise, the speaker said 
that the conductivity of the atmosphere exposed to 
sunlight depended upon the pressure. With air at 
a pressure of ,;};5 mm. the conductivity was com- 

rable to that of a good sulphuric-acid solution. 

ines of equal pressure in the upper regions of the 
atmosphere werealsoof equal ionisation. Hence with 
the sun vertical these lines of equal ionisation would 
be level surfaces, and this would still be approxi- 
mately the case if the sun rays were inclined at any 
angle substantially below the grazing angle, though 
the levels would be higher. At sunrise, however, 
the rays meeting the earth tangentially, the surfaces 
of equal ionisation rose up sharply, so as to meet 





these rays nearly perpendicularly, and he suggested 
that this sharp bend upwards of the surfaces of 
equal ionisation might be responsible for the sun- 
rise effect. 

Professor Webster welcomed a discussion like the 
present, because it gave them all an opportunity of 
talking about the ether, a conception which some 
parts of the Continent appeared to suppose defunct, 
and also about ions. He thought a better concep- 
tion of the difficulty of the problem of long-range 
radiography would be obtained if they thouvht 
of sound, the transmission of which was so de- 
pendent on the homogeneity of the atmosphere. 
A siren might be audible 10 miles away, and 
inaudible at a distance of a couple of miles, though 
the eye could see the steam escaping from it. In 
radiotelegraphy the atmosphere, in view of the 
local effects of sun and weather, could not be 
expected to act as if it were homogeneous. To the 
mathematician, however, the subject was a diffrac- 
tion phenomenon, but he treated it from the view 
of diffraction taken in books of optics, which was 
the kind convenient for mathematical treatment. 
In the case of sound, however, mathematics had 
proved quite incapable of determining the maxima 
and minima of sound round a megaphone, and 
the problem in radiotelegraphy was more com- 
plicated than it was in that of sound. With 
sound they had to deal with a scalar quantity, 
but in wireless telegraphy with a vector. It was, 
however, apparent that if the earth were a bad 
conductor, they were going to lose a lot. More- 
over, the sea was homogeneous and the land not, so 
better transmission was natural over the former. 
The fact that daylight affected the transmission 
showed that there was a lot going on above the sur- 
face. The difficulty of the mathematician arose 
because the variables involved were complex quan- 
tities, and not real, as in the case of sound. Pro- 
fessor Sommerfeld had accordingly been obliged to 
make certain simplifications, and the question arose 
as to whether these were legitimate. It was true, 
of course, that he was a mathematician of the 
greatest skill. The analogy which Professor Flem- 
ing had drawn between Sommerfeld’s two kinds of 
waves and the three kinds of earthquake waves was, 
the speaker thought, fallacious. The three earth- 
quake waves all travelled with different velocities, 
but Sommerfeld’s two waves had the same velocity. 
In all this work, however, the speaker thought it was 
marvellous the way in which Clerk Maxweil’s equa- 
tions were confirmed by experiment. He agreed 
with Professor Fleming that co-operation might do 
a lot to elucidate the question. He thought arrange- 
ments might be made for occasional use for short 
periods of the Tour Eiffel and other stations, and 
that the Wireless Telegraphic Convention would in 
this matter be a help, and not a hindrance, as 
Captain Sankey had suggested, since they would 
have power to make other stations keep quiet for 
the time. 

Major Squire, who was next called on, said that 
the United States War Department had thought it 
of interest to investigate the possibilities of what he 
might call wired wireless telegraphy, using frequen- 
cies much smaller than those used in wireless tele- 
graphy, and much higher than were used in ordinary 
telegraphy. The plan was to make their antennwe 
stretch the whole distance between the sending 
and the receiving station, and to pick up the signals 
there by apparatus of the ‘‘ wireless” type. It 
was found necessary to have some generator capable 
of yielding a sustained series of oscillations. This 
was constructed for them by the General Electric 
Company, the frequency being 100,000 cycles per 
second, but the machine could be run to give as 
little as 20,000 cycles per second. Driving this 
machine with a storage-battery, oscillation at the 
above rate could be sustained for hours at a time. 
The lines used in transmission were of known 
impedance, but on putting the plant to work it 
was found that the inductance was increased, and 
capacity had to be added to establish resonance. 
Making use of previous experience in wireless work, 
it was found quite easy to get good results. For * 
range of 400 miles the energy needed was very small 
as compared with ordinary radiotelegraphy, the line 
between Baltimore and New York being operated 
easily with 40 or 50 volts. The frequency being 
far beyond the limit of audition, it was possible 
to telephone simultaneously along the same wire 
by the ordinary battery system. A Fleming valve 
was used as a rectifier at the receiving end, and 


duplex an arti Bote easily practicable, one set 


of instruments being operated with these rapid 
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oscillatory currents, and the other by the ordinary 
battery system. There was no interference what- 
ever, and daylight did not have any prejudicial 
effect. 

Dr. J. Nicolson, the next speaker, said that three 
independent investigations had arrived at equiva- 
lent results when the — of long-range trans- 
mission was considered as one in diffraction, taking 
the earth asa good conductor. He had carefully 
studied Sommerfeld’s work, a matter of some diffi- 
culty, owing to misprints, and concluded that there 
was no error in the mathematics. Nevertheless, he 
was disposed to agree with Lord Rayleigh’s ‘‘ first 
thoughts,” to the effect that bad conductivity 
should not facilitate transmission. There was just 
one point in Sommerfeld’s assumptions which 
was, perhaps, doubtful. His investigation, strictly 
speaking, related to an infinite plane surface, and 
it was assumed that the result found for this would 
not be materially different for the case of long- 
distance transmission over the earth. Diffraction 
difficulties, however, only arose after about 1000 
miles, corresponding to a considerable amount of 
total curvature, and it might well prove that 
Sommerfeld’s solution would only hold for points 
within a small range of the transmitter. If the 
investigation were at fault, he thought that this was 
where the defect would lie. Short of getting, how- 
ever, the complete solution for the sphere which 
only wanted working out, this opinion could not be 
tested. He was on the whole, however, tempted 
to believe that the surface waves would be found 
to correspond to the state of a flat surface only, 
and to accept Dr. Eccles’ view of the matter. 

Mr. Brown said that in 1899 he had made many 
experiments in directed wireless telegraphy, the 
results of which had been published in the Electri- 
cian. In these he met with many anomalies. At 
times the transmission would after being difficult 
suddenly brighten up enormously without apparent 
reason. He stated that he had now produced a 
telephonic receiver which was twice as loud as the 
best Bell instrument yet made. With the latter, 
the sounds produced by the wireless waves were so 
faint that an ordinary person failed to hear them at 
first. He had also now got a relay which would 
pick up signals otherwise quite inaudible. 

Professor Baily remarked that Professor Fleming 
had recalled that the speaker had suggested some 
years ago that surface waves might be responsible 
for the long ranges attained in wireless telegraphy, 
and he believed that, whatever the relative value 
of Sommerfeld’s and Eccles’ hypotheses, these 
waves must actually exist, though as to how far 
they extended was another matter. He had made 
a number of experiments to determine the resist- 
ance of the earth, which showed that for a depth of 
several miles this was comparatively high, but even 
very slow oscillation would not penetrate to a 
depth of more than 50 to 100 miles. This was so 
little compared with the diameter of the earth that 
the latter might for ordinary pu be taken as 
a conductor. At a depth of about 60 miles the 
conductivity increased very rapidly, so that below 
this limit the earth was a very good conductor. 

In reply, Professor Fleming said that matters in 
radiotelegraphy had now reached a point at which 
further accurate data were badly needed, and he 
maintained accordingly that a radiotelegraphic 
committee would render most valuable services. 
Data absolutely indispensable were still conspicuous 
by their absence. 

Professor Callendar, in moving a vote of thanks 
to Dr. Fleming for initiating so brilliant and so 
interesting a discussion, felt certain that the meet- 
ing would endorse the suggestion that the proposed 
committee be appointed. An important contribu- 
tion to the discussion by Dr. A. Sommerfeld, of 
Munich, was not read owing to the pressure of 
time. It will be included, however, in the British 
 -aanaaae Report, and we hope to deal with it 

r. 


Spark-Gaps 1s Ruynine Liguips. 

At the conclusion of the discussion on ‘‘ Wireless 
Teleyraphy,” Section G proceeded to its own meet- 
ing-room, where Dr. W. H. Eccles read a paper by 
himself and Mr. A. J. Makower on ‘The Production 
of Electrical Oscillations by Spark-Gaps Immersed 
in Running Liquids.” This paper we print in 
full on page 374. When a spark-gap with air 


as the dielectric was used there was, he said, a 
tendency to form a permanent are between the 
electrodes, which reduced the efficiency of the 
The idea had therefore occurred to him 


apparatus, 








of forming the sparks in running water or trans- 
former-oil. The first form of the apparatus was an 
ebonite tube, from the walls of which electrodes 
protruded, forming a small spark-gap in the middle 
of the bore. A constant stream of water was 
maintained through the tube, and with a voltage 
of about 1000 a very steady oscillating current was 
obtained. With oil, voltages equal to those used 
with air as the dielectric were necessary to secure 
the best results, and the spark-gap had, moreover, 
to be smaller. In another form of the apparatus 
the moving fluid was maintained under a consider- 
able hydrostatic pressure, but this showed no 
superiority to that with liquid under atmospheric 
pressure only. An advantage of the system was 
that the spark was suactiedle noiseless, but the 
efficiency was no greater than with air. 

The discussion was opened by Captain Sankey, 
who asked if there were any danger from inflam- 
mable gas generated from the oil, and also as to 
what energy was expended in maintaining the arcs. 
The abolition of noise would certainly be advan- 
tageous. On his first visit to Clifden he had 
suffered for three days afterwards, although he had 
taken the precaution of stopping his ears with 
cotton-wool. 

Dr. Eccles, in reply, said that the largest power 
expended in their experiments was 5 kilowatts. 
There was no danger of the gas inflaming, as it 
was washed away with the effluent oil. He had 
found that the same oil could be used for a week, 
the “eo on each day extending over half-a- 
day. No trouble was found from a deposit of carbon 
on the electrodes, as the rush of oil washed any 
such deposit away as soon as formed. 

Professor Morris asked if the author had tried 
other liquids besides oil and water. He had him- 
self found no trouble from deposit when sparks 
were discharged under amylacetate. 

In reply, Dr. Eccles said that he had not tried 
amylacetate, which was somewhat expensive. 


Tue IMPEDANCE OF TELEPHONIC RECEIVERS. 


Professor A. E. Kenelly next read an abstract 
of a paper by himself and Professor Pierce, which 
has already been published in America. The 
aoe was entitled ‘‘ The Impedance of Telephonic 

eivers as Affected by the Motion of their Dia- 
phragms.” The range of frequency covered was 
between 430 and 2400 cycles per second, and the 
impedance was found to be substantially different 
when the diaphragm was allowed to vibrate from 
what it was when the motion was damped by the 
finger. With the diaphragm damped the imped- 
ance, when plotted with reactance ordinates and 
resistance abscissse, increased regularly with the 
frequency; but with the diaphragm free this was 
not the case, the curve forming a closed loop. On 
subtracting vectorially the ay Sada ” impedance 
from the ‘‘free” impedance the change in impedance 
due to the motion of the diaphragm was obtained. 
If the ‘* motional” reactance was plotted as an 
ordinate against the ‘‘ motional” resistance as 
abscissze for each different frequency, the points 
were found to lie on a circle, passing through the 
origin, and having its principal diameter passing 
through the point corresponding to the funda- 
mental natural frequency of the diaphragm. 

In the discussion which followed, Professor 
Morris recalled that Mr. Swinburne had shown, 
years ago, that a moving magnetic mass placed 
near a coil could act like a condenser. 


(To be continued.) 








GAS-OPERATED POWER-STATION AT 
KAMATA, JAPAN. 

THe Japanese Government determined some 
time since to electrify their line of railway between 
Tokio and Yokohama. After much consideration, 
it was decided to generate the energy necessary by 
means of gas power, and the order for the engines 
was secured by the Lilleshall Company, Limited, 
of Oakengates, Shropshire. 

On Plate XLIII. we give a general view of the 
power-house, which has been erected for this under- 
taking, at Kamata, near Yokohama. The station 
is designed to accommodate four gas-engines, each 
rated at 2000 brake horse-power, when running at 
94 revolutions per minute. The producers, which 
have been supplied by the Peautes Corporation, 
of Stockton-on-Tees, are located in a separate 
building. A complete plant for the recovery of the 
sulphate of ammonia will be provided, and the sale 
of the sulphate will probably cover the whole cost of 








the fuel. In our next issue we shall give a detailed 
description of the engines and of the station, accom- 
panied by another two-page plate and a number of 
other engravings. The size and importance of the 
installation renders it impossible to give all the 
engravings in a single issue. 





HARDNESS-TESTING MACHINE. 

THE convenient machine for notched-bar impact 
tests which was introduced some years since by 
Messrs. W. and T. Avery, Limited, of Birmingham, 
has recently had its utility increased by the addition 
of an attachment adapting it for use as a hardnees- 
tester. The machine, with this addition, is illustrated 
in Figs. 1 and 2, page 351. It consists essentially of 
a heavy pendulum, provided at its upper end with a 
pointer moving over a scale which is divided to show 
the original potential energy of the pendulum when 
released, and its remanent energy after fracturing a 
notched bar. The latter is held ina vice and struck by 
the pendulum when at the lowest point of its path. To 
adapt the machine for making also hardness tests an 
additional anvil-block is provided, which is arranged 
to run in slots milled in the base of the machine, and 
can thus be moved in or out of the path of the pendu- 
lum. When this pendulum is being used for notched- 
bar tests, the other anvil-block occupies the position 
shown by the dotted lines to the left of Fig. 2. This 
anvil is a heavy iron casting, and at one end carries a 
hardened-steel block, against which the specimen to 
be tested for hardness is-clamped, resting at the same 
time on a V-guide in front, which serves to centre it 
truly. The clamping-plate, which secures the speci- 
men in place, is pierced to take a steel plunger, the 
“yy of which carries a hardened-steel ball. This 

ll is lightly pressed against the specimen to be 
tested, and the test is completed by letting the pen- 
dulum fall against the other end of the plunger. The 
size of the resultant indentation, corresponding to a 
given height of fall of the pendulum, is proportional 
to the hardness of the material. The diameter of the 
indentation in question is measured by a ‘‘ wedge 
scale” engraved on transparent celluloid, which is 
graduated to read from 0 to 7 mm. by divisions of 
yy mm. The makers state that hard materials can 
be as successfully tested with this machine as softer. 








Tue EvecrricaL Resistance or Specia, SrTeeis.— 
Octave Boudouard, in the Comptcs Rendus of 1912, 
gives in tabular form the influence of different percent- 
ages of carbon on the electrical conductivity of nickel, 
manganese, chromium, and tungsten steels of varying 
composition. In carbon steels the resistance increases 
with the carbon content; in nickel steels the resistance 
increases with the carbon content; and with a constant 
percentage of carbon a rise in the percentage of nickel 
increases the resistance considerably up to a nickel con- 
tent of 30 to 35 per cent., which corresponds with a com- 
pound Ni Fe.. In manganese steels the carbon content 
appears to have little influence on the resistance, the 
maximum being when 12 to 13 per cent. of manganese is 
present. Chromium steels, whether they contain much 
or little carbon, show remarkable irregularities, the 
resistance rising and falling periodically as the chromium 
content increases. Tungsten steels show an increase up 
to a certain concentration, then a minimum, followed by 
a further increase, irregularities which are not notabl 
affected by the thermal treatment the metal has received. 
Benedicks’ formula for the conductivities of steel, ex- 
pressing the conductivity as a linear function of the sum 
of the concentrations of the different elements present 
expressed in terms of their carbon equivalents, is found to 
hold good for the special steels studied. 





20,000-Horsr-Powrk Turbines ror Rio DE JANEIRO. 
—After having supplied, in 1908 and 1909, six units, each 
of 9000 horse-power, for the Rio de Janeiro Tramway, 
Light, and Power Coupee and their power-station at 
Pirahy, Messrs. Escher yss and Co., of Ziirich, we 
read in the Schweizerische Bauzeitung, are installing 
two more turbines, each of 20,000 horse-power, so that 
the works will al ther have available nearly 100,000 
horse-power. The firm has supplied the turbines (Pelton 
wheels) as well as the pipe system. The turbines are 
provided with vertical shafts, which are suspended, the 
wheels being at the lower ends. The nozzles, of which 
there are four to each wheel, are controlled quite indepen- 
dently of one another by levers from a servo-motor. Two 
discharge-ports are provided in the wheel-casings in case 
of accident. A sluice-valve is also arranged on the 
supply main; this valve and the outlets are operated 
by the pressure regulator. These measures are very 
n , Since the turbines work under a head of 286 m. 
(940 ft. nearly), and, running at 300 revolutions per 
minute, consume about 6.2 cub. m. (219 cub. ft.) of water 
persecond. Hach turbine is combined with a set of two 
three-cylinder high-pressure pumps for the oil feed, which 
supply 360 litres (80 gallons) of oil per minute. These are 
also constructed by Messrs. Escher Wyss and Co., and are 
driven by small Pelton wheels. There isa pressure- bearing 
between the turbine and generator, in addition to the fuot- 
step, which has to support a load of 76 tons*-the weight 
of the revolving parts. The new hydraulic mains leading 
to the power-station have a length of 700 m. (0.44 mile), 
and a diameter of 1300 mm. or 1400 mm. (51 in. or 55 in.), 
like the old mains ; but they are secured by stand-pipes, 
150 metres in length. ‘The mains alone weigh 5000 tons. 
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GARRATT LOCOMOTIVES FOR THE 
TASMANIAN GOVERNMENT RAILWAYS. 


Ix 1909 we described and illustrated* the first 
Garratt locomotive, built for one of the 2-ft. gauge 
sections of the Tasmanian Government Railways. 
Experience with this type of engine. has proved so 
satisfactory that two new engines have just been built 
on this principle by Messrs. Beyer, Peacock and Co., 
Limited, Gorton Foundry, Manchester, for the same 
system of railways, but in this case for working on the 
3-ft. 6-in. gauge lines. The essential principles of the 
Garratt type were fully described in our previous 
article, and need not be again referred to more par- 
ticularly than will be done in describing the two 
engines recently turned out, which we illustrate here- 
with and on pages 354 and 358. 

One of these locomotives is for passenger and the 


6 ft. The permissible weight per driving-axle is 
114 to 12 tons. 

The boiler for the nger engine is shown in 
Fig. 4, page 358, and Fig. 7, herewith. Fig. 4 shows 
the boiler supported on its girder frame. The absence 
from its immediate neighbourhood of parts tending 
to cramp it, makes it possible to provide a large 
boiler with wide and deep fire-boxes, without diffi- 
culty, on locomotives of the Garratt type. The fire- 
box is very accessible for washing out, and ample pro- 
vision for this is made in the engines under notice. 
It will be seen from Fig. 7 that provision has been 
made for firing with oil Fuel should it be desirable to 
do so. As important shale deposits have been found 
in Tasmania, it is ible that this fuel will be used 
on the railways in the near future. The boiler is of 
| Steel and the fire-box of copper, The tubes are of 
solid-drawn steel. The boiler is fitted with a Schmidt 
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Fie. 7. Back or Frre-Box 


other is for goods service. The former is illustrated 
in Figs. 1 and 3 to 7, while the latter is shown in | 
Fig. 2. The passenger engine is of the 4-4-2-2-4-4 
type, being composed of two four-coupled units. The 
ods engine wheel arrangement is 2-6-2-2-6-2, there 

ing two six-coupled engine units in this locomotive. 
The passenger locomotive is said to be the most 


powerful locomotive built for this class of service for | tilting bottom doors operated by lever. 


& 3-ft. 6-in. railway. The adoption of corridor cars 


has had the effect of greatly increasing the weight of | cylindered —a units. A view looking down on one 
trains on the Tasmanian system, as elsewhere, and | of these, wit n ; 
restrictions of axle-load and wheel-base suggested the | page 354. In Figs. 5 and 6, page 358, we give side 
Garratt type as the most suitable, in order to obtain | views of the two units. The bogie is of the — 
engine conforming to the requirements in | sated type and fitted with swing-link centre. he 


& powerfu 


these directions. The engine is designed for speeds | remaining wheels have their spring gear 
of 50 miles per hour on the straight and 30 miles per |The small carrying wheels have j-in. side play con- 


FOR GAaRRATT LOCOMOTIVES, 


superheater of 24 elements. The regulator is of the 
Zara balanced type. The smoke-box has an ash- 
discharge pipe, with air-tight valve worked from 
the smoke-box end only. The grate is of the rocking- 
bar type suited to the native coal, which is of rather 
inferior quality. A drop-grate is also provided, and 
the ash-pan is of the self-cleaning type, with four 


As stated above, the passenger locomotive has four- 


the tank removed, is shown in Fig. 3, 


ualised. 





hour on curves of 5-chains radius. In order to obtain 
Satisiactory balancing, four cylinders are employed on 
each engine unit. Each engine unit is thus a four- 
cylindered four-coupled engine with a four-wheeled 

gie and a rater sor He truck. The driving-wheels 
are 5 ft. in diameter, and the driving-wheel base is 


* See EncingERING, vol. Ixxxviii., page 802. 


trolled by Cartazzi inclined sliding tops. Ali four 
cylinders drive on to one axle, the cranks being set at 
180 deg. The cranks are of nickel-chrome steel. 
Walschaert valve-gear has been adopted, the driving 
being direct on to the outside cylinder piston-valve 

indle, with transmission thence to the inside cylinder 


_] 








piston-valves by means of horizontal rockers. Screw 


units simultaneously. The live-steam pipe ball joints 
are directly over the bogie pivot centres, and are readily 
accessible and easily removable from the engine plat- 
form. Each engine unit is provided with steam and 
automatic vacuum brakes acting on the coupled wheels. 
Gresham and Craven’s steam sanding gear is fitted at 
the front and back of each group of coupled wheels. 
The water-tanks have equilibrium connections. Four 
Wakefield sight-feed lubricators provide for the lubri- 
cation of the cylinders, valves, &c. They have a 
capacity sufficient for journeys of 7 hours’ duration. 
The locomotive is fitted with a Flaman speed-indicator 
and with two Pyle electric head-lights, one at each 
_. and one generator and dynamo serving the two 
amps. 

The principal particulars of this engine are given in 
tabular form below :— 


Cylinders .. 


on = ae 4 inside and 4 outside 
al diameter and stroke 


12 in. by 20 in. 
j Inside, 1 ft. 1} in. 


» Centre to centre \ Outside, 5 ft. 1} in. 














Wheels, diameter of bogie .. “e 2 ft. 44 in. 
» coupled ie és iz 6.9 o 
+» carrying a - - 2,, 8b» 
Boiler, length .. on sé $s DB. Be 
» diameter outside at front 5, S8,, 
» height from rail Ta = 
Tubes, number and diameter { 935 4 in. 
” 
Superheater tubes, diameter .. 1} in. 
Tubes, length between tube-plates .. 11 ft. 38 in 
Fire-box, length inside .. i a 6 ,, 6f8,, 
im width ,, = BM 7s a 
ae height at front, inside .. O os WS tc 
» . atback , . » 3 » 
- centre of boiler to roof 124 in. at front, 11 in. at 
inside. back. 
Fire-box shell, length outside * 7 ft. Sin. 
i width - ‘ ca Sus Se 
centre of boiler to top of 
shell .. ws 2,, 98, 
- shape : % Belpaire 
Heating surface, tubes 1530.5 sq. ft. 
» firebox 145.6 
Superh eater inside - , , 333.0 
Total .. 2019.0 eq. ft. 
Area of grate 33.9 aq. ft. 


Boiler pressure .. 160 Ib. per sq in. 


Tractive power per pound of mean 








effective pressure in cylinder oe 192 
Wheel-base, centre of bogie to front 8 ft. 
. front to coupled. . = So 
" coupled to back .. 4 ft. Lin 
ee engine - : oa 20,, 9,, 
rm bogie . it. os Bte Ox 
ue extreme .. ‘a “  ., 0 w 
Distance between articulating centres 0, 6. 
Full Empty 
Front Front 
Engine. Engine. 
Weight— t. c. qr. t. c. 
Bogie _ - : és dv 110 1010 0 
Driving .. . ; 12 0 0 914 8 
Coupled. . - 12 00 914 1 
Carrying : es 716 0 642 
4617 0 3 8 2 
Back Back 
Weight— Engine. Engine. 
Carryin ‘ ro a os 83 2 610 1 
Coupled. : o% 200 911 0 
Driving .. 12 0 0 961 
ED -" 2s 1510 2 1016 8 
47 14 0 36 3 1 
Total .. ee - 11 0 72 6 8 
Quantity of water, smoke-box end .. 1800 gals. 
a nt fire-box end we 120 ,, 
Total ws és » 3000 ,, 


Quantity of fuel .. i ° 4 tons of coal 


The goods engine illustrated in Fig. 2, page 354, has 
engine units with two cylinders each. e limitin 

pon a ol for this engine was 94 tons. The sma 

end wheels form two-wheeled radial bogies. These 
outer end trucks and the nearest coupled wheels are 
compensated together, and the remainder in another 
up. The small carrying-wheels have plain axle- 
xes, with side play. Though the rigid wheel-base 
in this case is 8 ft., the low maximum speed (20 miles 
per hour on reverse curves of 5 chains radius) renders 
side control unnecessary for these boxes. Construc- 
tional details are similar wherever possible to those of 
the passenger locomotives, interchangeability of parte 
being rigidly adhered to on these railways. The 
boilers for both engines are identical, the goods engine 
being also fitted with a Schmidt superheater. The 
distribution of the water in the tanks differs slightly 
in the two engines, and the is locomotive is fitted 
with ‘‘ Phos” acetylene head-lights. 

The following are the chief particulars of the goods 
locomotive, except as regards the boiler, for which 
reference may be made to the previous table, since, 





reversing gear controls the valve gear of both engine 





as just stated, the boilers of the two locomotives are 
identical :— 
Oylinders, inside or outside .. Outside (4) 
ue diameter and stroke 16 in. by 22 in. 
IP a oe oe os in. 
Wheels, diameter of BW - 
» * front coupled .. 8 ft. 6ii 
i ne middle ,, 8,, 6,, }Coupled 
” ” back 3, 6,, 
3 trailing .. 2 ft. 3 in 
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Tractive power per pound of mean 
effective pressure in cylinder 
Wheel-base, centre of bogie to 
coupled . ie ws 
front 1o middle coupled 
middle to back coupled. . 
back to trailing .. se 
engine 
pe extreme .. a a 
Distance between articulating centres 


235.7 


6 ft. 6 in. 
4 ft. 


front 


4, 
8 ft. 2 in. 
748), 
5,8, 
2,,8,, 
Empty. 
Front 
Engine. 


” 


Weight— 

P.. és ve 
Frontcoupled . 
Middle ,, 

Back ee 
Trailing .. 





Weight — 
Trailing .. as 
Back coupled .. 

iddle ,, 
Front 
Bogie 


Total .. 


” 








89 19 


Quantity of water, smoke-box end . 1900 gals. 
fire-box end ey 1100 


” ” ” 


Total ne 
Quantity of fuel a a ; 

The figures for the distribution of weight of both 
these locomotives are very interesting. They afford 
proof that the Garratt system of construction pre- 
sents no difficulty in the way of uniform axle- 
loiding which cannot be overcome with good design. 
Whether loaded or empty, the weight on the bogies 
is ample, and the distribution between the two engine 
units is very even. 

In order to test the locomotives under conditions as 
closely resembling as possible those they will have to 
meet in actual service, a trial track was laid down 
at Messrs. Beyer, Peacock and Co.’s works, with 
curves of 5 chains radius, &c. The engines were fully 
able to satisfy all the conditions specified, and showed 
great steadiness and flexibility. The construction and 
trial of these locomotives were supervised on behalf 
of the Tasmanian Government Railways by Mr. W. 
Harvey, their consulting engineer. Mr. W. R. Deeble, 
M.I. Mech. E., locomotive superintendent engineer uf 
the railways, was responsible for the selection of 
the types and for the specification to which they were 
built, 


3000 ,, 
4 tons coal. 








Tue Royat Sanitary Institute. —The twenty-first 
course of practical training for meat inspectors in connec- 
tion with the above Institute will commence on Friday, 
October 4, at 7 a.m., and will consist of systematic prac- 
tical training in the inspection of meat at a cattle market, 
conducted by Mr. W. C. Barnes, M.R.C.V.S8., Chief 
Veterinary Inspector and Superintendent of Abattoirs, 
Metropolitan Cattle Market, Islington. Lectures will be 
delivered at the Institute on Friday evenings, and de- 
monstrations at a market on Saturday afternoons, and 
there will also be other demonstrations. The fee for the two 
months’ practical training will be 3/. 3s.; or for the com- 
plete course, including the lectures and demonstration in 
Part II. for sanitary officers, 3/. 13s. 6d embers and 
associates of the Institute are admitted to the course of 
lectures and demonstrations for sanitary officers without 
payment, but those wishing to attend this course of prac- 
tical training of meat inspectors would be required to 
take a ticket for the course (3/. 3s.). Students who enter 
for the examination can have 10s. 6d. carried towards 
their fee. Further particulars may be obtained from the 
Secretary of the Institute, 90, Buckingham Palace-road, 
S.W. 


Tue Lonvon Scuoot or Economics.—The syllabus of 
the lectures and classes on Railway Working and cognate 
subjects, arranged for the ensuing session at the London 
School of Economics and Political Science, Clare Market, 
Kingsway, W.C., has recently come to hand. The 
inaugural lecture of the Railway Section will be = at 
8.30 p.m. on October 7, by Mr. Ivy Lee, and will be open 
to the public without fee. The subject will be ‘‘ Railway 
Progress in the United States.” The following evening 
courses have been “~~ :—“* Railway Rates and 
Fares,” ten lectures, by Mr. W. T. Stephenson, com- 
mencing on October 3; “The History of English Rail- 
ways,” ten lectures, by Mr. E. C. ©. Stevens, commencing 
October 3; ‘‘ Railway Organisation,” nine lectures, b 
Mr. E. C. C. Stevens, commencing January 16; “ Rail- 
way Geography,” nine lectures,  & Professor A. J. 
Sargent, commencing January 16; ‘‘ Railway Economics, 
Operating,” twenty lectures, by Mr. W. T. Stephenson, 
commencing Octo 9; ‘*Railway Economics, Com- 
mercial,” twenty lectures, by Mr. W. T. Stephenson, 
commencing October 8; ‘*The Railways and the State,” 
twenty lectures, by Mr. W. T. Stephenson, commencing 
October 7; ‘‘Law of Carriage by Railway.” twenty 
lectures, by Mr. H. W. Disney, commencing October 4; 
‘*Law of the Traffic Relations of Railways to other 
Railways and the Public,” twenty lectures, by Mr. A. 
Moon, commencing January 5. he courses on ate 
subjects include accounting and business iaslbela 
economic history, first principles of economics, methods 
and applications of statistics, &c, 


NOTES FROM THE UNITED STATES. 
PHILADELPHIA, September 3. 

AT the present time negotiations are pending for 
about 500 locomotives, of which 50 are to be built for 
the Canadian Pacific and Northern Pacific, 25 for the 
Grand Trunk, and 12 for the Lehigh Valley, besides 
50 for the Pennsylvania Company. The Pacific 
Express Company is negotiating for 100 electric 
passenger coaches. The Harriman lines have placed 
orders for 17,000 tons of rails with the Carnegie Steel 
Company for delivery this year, of which 12,000 tons 
go to the Southern Pacific, and 5000 tons to the Union 
Pacific. The Cedar Rapids road has ordered 5000 tons ; 
the National Car Company of Canada will build 1500 
cars for the Canadian Pacific. Light rails are likely 
to be advanced from 3 to 4 dols. a ton. Numerous 
orders have been booked this week for structural 
material, in lots ranging from 100 to 1000 tons, for 
construction requirements at various times throughout 
the country. 

Much bridgework is now before the market, and the 
| a works report a steady accumulation of orders 
| for elivery during the winter and early spring. A 
| great deal of quiet buying is being done in various 
| sections of the country, the requirements sanging 
| from 1000 tons to 10,000 tons. Pig-iron capacity is 

being slowly expanded, and the Bethlehem Steel Com- 
| pany announces that it will soon begin the construc- 
| tion of a stack of 500 tons daily capacity. In the 
| Pittsburg district the output has increased practically 
to maximum capacity. The plate-mills continue to 
book a large volume of business for deliveries extend- 
ing throughout the winter. Prices are hardening and 
the upward tendency is decidedly pronounced. The 
sheet-mills are also crowded to the limit of capacity 
and new work is very abundant. An advance of 
10 cents a box on tin-plate is about to be made. The 
mills are crowded with business. 








Tuer Royat PHotocrapuic Socrety.—The fifty-seventh 
annual exhibition of this society is now being held at the 
Galleries of the Royal Society of British Artists in 
Suffolk-street, Pall Mall, and will remain open until the 
2lst inst. Among the many photographs shown, the 
survey prints by the Royal Army Flying Corps are 
interesting, as they have been taken during flight, and 
the topographical details are clearly seen. 


Tue Grreman Moror-Driven Suir ‘‘ Monte Penepo.” 
—Messrs. Gebriider Sulzer, Winterthur, state that the 
Monte Penedo started on her first voy: out to South 
America on August 31. She called at Lisbon, and the 
reports received at Winterthur say that her to 
that port took place without the slightest hitch, the 
ave speed being from 10 to 11 knots. The vessel 
immediately proceeded on her voyage from Lisbon to 
South America. 


Copper Propuction.—According to statistics recently 
compiled, the production of copper does not ap to 
keep pace with the consumption. In Germany the con- 
sumption is on the increase, but in the United States 
there appears to be a slight reduction as far as last year 
was concer! This probably will be more than counter- 
balanced by the augmented demand prevailing at present, 
or expected to shortly set in. The world’s production and 
consumption of copper during the last three years are 
given in the following table :— 


World’s 
Production. 
Tons. 
839,425 


World’s 
Consumption. 
Tons. 
828,739 
1910 855,685 933,290 
1911 873,460 986,300 


Reserve stocks of some 175,000 tons have hitherto met the 
excessive demand, but these accumulated stocks have 
now been reduced to considerably less than half that 
quantity. As far as Germany is concerned, the con- 
sumption of copper by’ the various branches of the 
industries concerned was as follows for the last three 
years— 


1909 


1911. 1910. 
Tons. 
110,000 
42.000 
59,000 
3,000 
25,000 


239,000 


It is expected that surface and underground railways 
in towns will materially increase the consumption, 
though the electrification of long-distance railways may 
not proceed quite so quickly. The ate production 
of copper for various countries during the last three 
years has been as follows :— 


Tone. 
90,000 
38,000 
41.000 

2,000 
23,500 


194,500 


Electro-technical industries .. 
Copper rolling-mills * 
Brass works .. ee 
Chemical industry on oe 
Shipbuilding, railways, &c. .. 


1909, 
Tons. 
34,400 
24,105 
35,785 
22,455 
47,000 
56,325 
16,000 
17,750 
52,585 


1910. 
8. 
40,315 
25,715 


1911. 
Tons. 
41,840 
24,930 
29,595 
22,010 
55,000 
54,030 
25,445 
25,570 
52,045 


Australia 
Canada 
Chili 
— y 
apan 
Mexico 
Peru .. 





| a ate x 
n an rtugal 
United States ” 492,650 490,280 


| 
| 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—Last Thursday morning the 
ig-iron market was strong, and 5500 tons of Cleve- 
and warrants were done at 65s, cash, 65s. 1d. four days, 
65s. . and 65s. 54d. one month, and at 65s. 9d_, 
65s. 10}d., and 65s. 9d. three months. Closing sellers 
uoted 65s. 04d. cash, 65s. 5d. one month, and 65s. 94d. 
three months. Cash buyers of hematite offered 78s. 3d., 
and sellers named 78s. 9d. cash, and 79s. 6d. three 
months. In the afternoon Cleveland warrants were the 
turn firmer, and 4000 tons were dealt in at 65s. 2d, 
seven days, and 65s. 3d. one month, and at the close 
sellers quoted 65s. 1}d. cash, 65s. 54d. one month, 
and 65s. 10d. three months. A strong tone again 
revailed on Friday morning, when 8000 tons of 

leveland warrants changed hands at 65s. 24d. cash, 
65s. 4d. seven days, 65s. 74d. one month, and 66s. three 
months, with closing sellers at 65s. 34d. cash, 65s. 8d. one 
month, and 66s. 04d. three months. Hematite, 500 tons, 
was done at 79s. 9d. three months, with buyers over at 
3d. less, and sellers at 80s. for that position and 78s. 9d. 
cash. The market for Cleveland warrants was just about 
steady in the afternoon, and business amounting to 5500 
tons was put through at 65s. 24d. cash, 65s. 7d., 65s. 64d., 
and 65s. 7d. one month, and 65s, 11d. and 65s. 11}d. three 
months, Sellers’ closing prices were 65s. 3d. cash, 65s. 74d. 
one month, and 66s. three months. One lot of hematite 
was done at 79s. 6d. three months. On Monday morning 
Cleveland warrants were active, and 12,500 tons were put 
ae a at 65s. 5d. and 65s. 3d. cash, 65s. 3d. and 65s. 24d. 
four days, from 65s. 9}d. to 65s. 7d. and 65s. 74d. one 
month, 65s. 10d. November 19 and 20, and at 66s. 1d., 
66s. 2d., and 66s. 1d. three months. The closing quota- 
tions were 65s. 3d. cash, 658. 7d. one month, and 66s. 1d. 
three months sellers. In the afternoon the tone was firm, 
and 6500 tons of Cleveland warrants were done at 66s. 34d. 
four days, 65s. 74d. one month, and 66s. 1d. three 
months, and the session closed with sellers at 65s. 4d. 
cash, 65s. 8d. one month, and 66s. 14d. three months. 
On Tuesday morning the market was irregular, and 
dealings were at 65s. 14d., 65s. 1d., and 65s. 3d. cash, 
65s. 6d. twenty days and one month, 65s. 74d. Octo- 
ber 13, and and 66s. 14d. three months. The 
turnover was 8000 tons of Cleveland warrants, and 
closing sellers quoted 65s. 34d. cash, 65s. 8d. one month, 
and 66s. 24d. three months. In the afternoon a strong 
tone prevailed, and Cleveland warrants were active. 
The business amounted to 10,000 tons at 65s. 6d. cash, 
65s. 7d. seventeen days, 65s. 10d. one month, and from 
66s. 3d. to 66s. 4d. three months, with sellers over at 
65s. 64d. cash, 65s. 104d. one month, and 66s. 44d. three 
months. Cash hematite was quoted 79s. 6d. buyers and 
80s. sellers. When the market opened to-day (Wednes- 
day) Cleveland warrants exhibited great strength, owing 
to there being little iron on offer. The prices were up 
oc. and the dealing amounted to 11,500 tons at 66s. 3d. 
fifteen days, 66s. Tha. twenty-three days, from 663. 74d. 
to 66s. 7d. and 66s. 8d. one month, and at 67s. 14d. three 
months, with closing sellers at 66s. 4d. cash, 66s. 8d. one 
month, and 67s 2d. three months. Hematite was firm, 
and one lot was done at 80s. 3d. cash, with buyers over 
at 80s. cash, and also at 81s. three months. The after- 
noon session was less buoyant, and 7500 tons of Cleveland 
warrants were done at 66s. 2d. fifteen days, 66s. 3d. twenty- 
one days, 66s. 44d. one month, and at 67s. 14d. and 67s. 
three months. At the close sellers quoted 66s. 1d. cash, 
66s. 44d. one month, and 66s. 11d. three months. Hema- 
tite was strong, and one lot changed hands at 81s. 6d. 
three months, with buyers over at that figure, and at 80s. 
cash . Sellers quoted 80s. 9d. cash and 82s. three 
months. 


Sulphate of Ammonia.—There has been a fairly good 
demand for sulphate of ammonia lately, and the price 
remains firm. The current quotation is still 14/. 15s. 
per ton Glasgow, and from 14/. 12s. 6d. to 14/. 15s. per 
ton Leith, both for prompt shipment. 


Scotch Steel Trade.—The demand for heavy steel mate- 
rial, especially plates, is as great as ever, and makers 
are endeavouring hard to cope with the rush of 
specifications. ew business for the home market is not 
very brisk, but for export there is a steady demand for 
different sorts. Structural sections are in quite good 
request, and the demand for black sheets, both for home 
consumption and for export, is on a large scale, even at 
the advanced rates. The inquiry for galvanised sheets is 
steadily improving. 


Malleable-Iron Trade.— Makers of malleable iron in the 
West of Scotland are still very busy, and as they have 
heavy engagements, they will continue to be well em- 
ployed for some months. No change has been made in 
— which are based on 8/. 2s. 6d. per ton for ‘‘crown 


Scotch Pig-Iron Trade.—Scotch pig-iron makers report 
no falling-off in the demand for the ordinary qualities of 
iron, and although prices continue to rise, a fair amount 
of dealing is taking place. The advance in warrants has 
helped considerably to harden quotations, and despite 
this there are numerous inquiries in the market for export 
lots. The following are the market quotations for makers 
(No. 1) iron:—Clyde and Langloan, 79s.; Summerlee, 
78s. 6d. ; ie, 80s. ; and Coltness, 95s. (all shipped 
at Glasgow); Glengarnock (at Ardrossan), 80s.; Shotts 
(at Leith), 79s.; and Carron (at Grangemouth), 79s. 





ASSOCIATION OF RarLway CompPANigs’ SicNaL SuPER- 
INTENDENTS AND SIGNAL ENGINEERS (ENGLAND).—This 
Association will hold its forty-fifth conference at Scar- 
borough on Thursday, the 26th inst, 
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NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
ull Coal Returns.—Most emphatic evidence of the 
flourishing condition of the coal trade is provided in the 
August returns for the coal traffic passing through Hull. 
Last year’s totals are being left far behind. There were 
received during the month 771,258 tons, as against 
594,176 tons in August, 1911, and the eight months’ totals 
are 4,540,442 tons (1912) and 4,154,832 tons (1911), which 
ives an increase for the present year of 385,610 tons. 
The foreign exports last month were 426,262 tons, and so 
far this year 2,158,645 tons have gone abroad. The corre- 
sponding figures for 1911 are 349,483 tons and 2,152,495 
tons respectively. Coastwise exports this month have 
amounted to 85,414 tons. The biggest foreign yoo 
have been North Russia, Germany, Holland, and pt. 
The German takings show a most striking increase. They 
amounted to 62,171 tons, as against 19,629 tons in August 
last year. The Cadeby disaster may account for a slight 
reduction in the output of the Denaby and Cadeby col- 
lieries this August. The figure is 82,026 tons, as com- 
pared with 86,624 tons. 


Profit. — Another substantial record of 
profit has been made by a Sheffield steel firm. Messrs. 
Ibbotson Brothers and Co., of the Globe Steel Works, 
report a profit for the year of 22,201/., and recommend a 
dividend which makes up 10 per cent. for the year. This 
is the fourth year in which a similar dividend has been 
paid by the company. 


South Yorkshire Coal Trade.—Most of the new price- 
lists have been received by merchants from the collieries, 
and they show advances in the price of house-coal. In 
fact, this commodity is steadily strengthening, and quota- 
tions are likely to move still further. The London 
demand, always most sensitive to changes, has gone up 
with the advent of the colder weather, and merchants 
at the present moment have their hands pretty full. In 
addition, there are heavy takings by the gas companies, 
so that the pits are fully occupied, and the dépots are 
busy. Hard coal remains in excellent request both for 
home demands and for export. Best qualities of smalls 
are much sought after, and coke is in a firm ition. 
Latest quotations (at pits) are:—Best Branch hand- 
picked, 14s. 6d. to 15s. 6d. ; Barnsley best Silkstone, 14s. 
to 15s. ; Silkstone, 12s. to 13s. ; Derbyshire best brights, 
10s. 6d. to 11s. 6d. ; Derbyshire large nuts, 11s. to 11s. 6d.; 
small nuts, 9s. to 10s. ; Yorkshire hards, 11s. 6d. to 12s. 6d. ; 
Derbyshire hards, 11s. to 12s. ; rough slacks, 7s. to 8s. ; 
seconds, 4s. 6d. to 5s. 6d. 


Tron and Steel.—As a necessary consequence of the 
‘‘boom” which the steel trades are now enjoying, there 
is an exceptionally heavy demand for raw materials, with 
which the iron-producers find it very difficult to cope. 
The situation is such as to place them in a very 
strong position, and prices have been steadily rising 
for months, until now the quotations for some irons 
are almost prohibitive. The hematite makers are 
asking advances of 1s. and 1s. 6d., and the Lincoln- 
shire common-iron makers pred es, up their prices 
ls. allround. Forge is now quoted at 65s., and foundry 


Steel- Works 


66s. The Derbyshire irons are a little cheaper, but even | 7/ 


in them there is not much business doing. The supply 
of raw material is better and more regular than it was, but 
even now some of the local works are in difficulties on 
account of short deliveries. The bar-iron makers are 
benefiting largely, and have been enabled to make substan- 
tial advances in their prices. At the same time they have 
a good deal of material to deliver under contracts which 
were entered into at the previous low figure. Billets also 
are dear, and consumers find a scarcity. The various iron 
and steel alloys are in great demand. Practically all the 
steel manufacturers are working at full pressure, and 
new orders are coming in so rapidly that they are 
threatened with further accumulations of arrears. The 
upward price tendency for finished goods may be 
expected to be maintained, for makers are by no 
means yet satisfied with selling prices. Important 
extensions are taking place at many of the big works, 
and a new 60-ton icecns Mevtin furnace has n 
installed by one of the armament firms. A large number 
of heavy battleship castings are being dealt with in 
Sheffield. Important orders for hydraulic installations 
are in the hands of one of the largest engineering estab- 
lishments in the city. 








Tuer Iranian Navy.—lItaly is preparing to lay down 
the first two super-Dreadnoughts of its new naval pro- 
gramme. The power of these vessels will exceed that of 
any other Italian ships of the line. Each ship will have 
a displacement of 30,000 tons, and they will be fitted with 
engines working up to 48,000 horse-power, giving them « 
speed of 25 knots per hour. They will each carry thirty 
guns, ten of which will be of the heaviest calibre. They 
will use liquid fuel and will have no funnels. 





_Ovr Locomotive Exports.—The value of the locomo- 
tives exported from the United Kingdom in August 
showed a marked contraction, amounting to only 115,3751., 
4s compared with 167,935/. in August, 1911, and 152,859/. 
m August, 1910. There was a marked contraction in 
the deliveries of British locomotives to Argentina in 
August, and shipments to the principal colonies also 
showed some.curtailment upon the whole, although there 
was 2 good demand from Australia. The value of the 
locomotives which left the United Kingdom in the first 
eight months of this year was 1,325,309/., as com 

with 1,549,879/. in the first eight months of 1911, and 
1,167,818/. in the first eight months of 1910, 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—The northern pig-iron 
trade is in a very healthy state and prospects are bright 
and encouraging. Values are moving upward steadily, 
and the advances are entirely due to legitimately im- 
proved demand, there being an absence of disturbing 
outside speculative operations usually experienced in a 
rising market. The make is inadequate, and it cannot 
well be much increased, for sufficient supply of limestone 
for further additional output of pig would be very diffi- 
cult to obtain. Values of Cleveland pig iron are higher 
than they have been for nearly twelve years past. No. 3 
g.m b. Cleveland pig has this week realised 66s. 6d. for 
early f.o.b. delivery, which is some 16s, above the quota- 
tion at the beginning of the year, and17s above the lowest 
ong of the year. No. 1 has been put up to 71s. 6d.; 

o. 4 foundry is 66s. 3d.; No. 4 forge, 14d.; and 
mottled and white iron, each 65s. 9d.—all for early de- 
livery. Forward prices of Cleveland iron were quite 6d. 
above the foregoing a Hematite prices have 
moved up, and demand is good. Nos. 1, 2, and 3 of East 
Coast brands have realised 77s. for delivery over a period 
commencing with prompt delivery, and that may now be 
- as the general market quotation, whilst for Spring 
elivery 78s. is generally named. Foreign ore, though 


inactive, is very strong on the basis of 23s. ex-ship Tees 
for Rubio of 50 per cent. quality. Freights Bilbao- 
Middlesbrough are very stiff at 7s. Coke is in good 


request both for home consumption and for shipment, 
and prices 
furnace coke is now 23s, delivered at Tees-side works, 
though buyers endeavour to purchase at rather below 
that price. Foundry coke for shipment ranges from 24s. 
to 25s. f.o.b. 


Stocks and Shipments of Pig Iron.—To-night the stock 
of Cleveland pig iron in the public warrant stores here, 
which is practically the only stock in existence, stands at 
284,272 tons, which is a reduction since the beginning of 
the year of no less than 230,017 tons. Shipments of pig 
iron from the Tees are considerably below what they 
would be if more vessels were available. To date this 
month they average 3455 tons, the total despatches being 
returned at 31,095 tons. To the same date last month 
the clearances amounted to 31,543 tons, or a daily average 
of 3504 tons, and for the corresponding part of September 
last year the loadings reached 37,090 tons, or an average 
of 4121 tons. Much improvement in shipments over the 
second half of the present month is anticipated. 


Manufactured Iron and Steel.—Excellent accounts are 
iven of all branches of manufactured iron and steel. 
orks are at full pressure, and substantial inquiries are 
still in the market. Most firms have heavy contracts 
booked, which will keep them in operation over next year. 
Prices all round are very strong. Common iron bars are 
81. 5s.; best bars, 8/. 12s. 6d. ; best best bars, 9/.; iron 
ship-plates, 8/.; iron boiler-plates, 8/. 12s. 6d.; iron 


girder-plates, 8/. 2s. 6d.; iron shi les, 82. 5s. ; iron | had 
2 Poe bars | Duke. 


ship-rivets, 9/.; steel bars (basic), 7/. 15s.; steel 
(Siemens), 8/. 5s. ; steel ship-plates, 8/. ; steel ship-angles, 
. 7s. 6d.; steel boiler-plates, 8/. 15s.; steel strip, 
71. 12s. 6d. ; steel hoops, 7/. 15. ; and steel joists, 7/. 2s. 6d. 
to 71. 5s.—all less the usual 24 per cent. discount. Cast- 
iron columns are 6/. 15s.; cast-iron railway chairs, 
4l. 7s. 6d.; light iron rails, 62. 15s.; heavy steel rails, 
6l. 10s. ; and steel railway sleepers, 7/.—all net at works. 
Tron and steel quivenionl corrugated sheets, 24 gauge, in 
bundles, stand at 12/. 10s. f.o.b., less 4 per cent. 








InpEx OF ENGINEERING Booxs.—Messrs. Grafton and 
Co., of 69, Great Russell-street, W.C., are publishing a 
full title catalogue, arranged under subject headings, of 
all British and American books on engineering, metal- 
lurgy, and allied topics, published during the five years 
1907-1911, with their English and American prices and 

ublishers’ names. The work has been compiled by 
Mr. R. A. Peddie, librarian of the Technical Library of 
the St. Bride Foundation. 





Messrs. CamMELL, Latrp anp Co., Limirep.—We 
learn that Mr. G. J. Carter, who, for many years, has 
held the position of shipyard manager at the Elswick 
works of Messrs. Armstrong, Whitworth, and Co., 
dimited, and was one of their local directors, has resigned 
his position with that firm in order to take up an appoint- 
ment with Messrs. Cammell, Laird and Co., Limited, as 
managing director of their shipbuilding and engineering 
works at Birkenhead, a position recently rendered vacant 
by the resignation of Mr. R. R. Bevis. 





Crass CATALOGUE OF THE LITERATURE OF PURE AND 
AppLieD Scrences.—This catalogue forms an appendix to 
a = ge oe by Messrs. E. Wyndham Hulme and 
Chas. Kinzbrunner for the Liverpool meeting of the 
Li Association, held from the 2nd to the 6th inst., 
and was published on the 2nd inst. It forms a class-list 
of the serial publications exhibited there. Its object is 
to indicate those periodicals which profess, by means of 
abstracts or index references, to record the output of the 
press in so far as it relates to their specific provinces. It 
is thought that such information, pe! brought out 
and periodically revised, should useful to every 


librarian. It is intended, if the experiment ve 
successful, to a for the periodical publication of 
a hand-book on similar lines, but comprising all branches 


of literature. The information contained in the catalogue 
referred to is arranged in # handy form. It may be 

Association, 24, Bloomsbury- | 
rice 1s, 


obtained from the Lib 
square, London, W.C, 


— to continue to advance. Average blast- | be 


NOTES FROM THE SOUTH-WEST. 


Cardiff.—The steam-coal trade has been quiet upon the 
whole. With more favourable weather colliery owners 
were anticipating an improvement in the arrivals of 
engaged steamers ; but a shortage of tonnage continues, 
and fresh business has been restricted in consequence. 
With heavy stocks and pits idle, in consequence of diffi- 
culty in clearing trucks, sellers have again been offering 
large coal to spot-buyers at reduced prices ; but as regards 
forward delivery prices have been supported with some 
firmness. The best Admiralty large coal has made 
16s, 9d. to 17s. 3d. per ton; secondary qualities have 
ran, between 15s. 6d. to 16s, 6d. per ton; best bunker 
8 between 9s. 9d. and 10s.; and cargo smalls between 
8s. and 8s. 9d. per ton. Household coal has shown scarcely 
any change; the best descriptions have made 18s. to 
18s. 3d., while good qualities have ranged between 17s. 
and 17s. 3d. per ton. No. 3 Rhondda large has brought 
16s. 6d. to 17s.; and smalls, 12s. to 12s. 6d. ton. No. 2 
Rhondda large has made 123. to 12s. 6d.; and No. 2 
smalls, 8s, to 8s.3d. per ton. As regards iron ore, Rubio 
has been quoted at 21s. to 22s. per ton, upon a basis 
of 50 per cent. of iron, and charges, including freight, 
insurance, &c., to Cardiff or Newport. 

Bristol Motor Shipping.—The Bristol Motor Shipping 
Company, Limited, has purchased the Dutch _ three- 
masted auxiliary motor-ship Hecka Harmanna, of 
Delfzyl, and has applied to the Board of Trade for a 
mission to change her name to Ianthe, with Bristol as 
her port of registry. Several motor-boats are engaged 
in river and harbour work at Bristol ; but the Ianthe will 
the second sea-going motor-vessel owned in Bristol, 
the first being the Motoketch. 


South Wales Coal and Iron.—The exports of coal from 
the six principal Welsh ports—Cardiff, Newport, Swan- 
sea, Port Talbot, Neath and Llanelly—in the first eight 
months of this year were as pe a 
10,438,864 tons ; coastwise, 1,867,403 tons; total, 12,306,267 
tons. Newport—foreign, 2,462,953 tons; coastwise, 
436,472 tons; total, 2,899,425 tons. me 
1,830,696 tons; coastwise, 195,945 tons; total, 2,026,641 
tons. Port Talbot—foreign, 955,925 tons; coastwise, 
81,950 tons; total, 1,037,875 tons. Neath—foreign, 
104,222 tons ; coastwise, 119,495 tons ; total, 223,717 tons. 
Llanelly—foreign, 110,437 tons; coastwise, 40,846 tons ; 
total, 151,283 tons. The shipments from Cardiff in the 
first eight months of 1911 were:—Foreign, 10,196,417 
tons ; coastwise, 1,727,729 tons; total, 11,924,146 tons. 
The corresponding shipments from Newport in the first 
eight months of 1911 were :—Foreign, 2,923,250 tons; 
coastwise, 435,926 tons ; total, 3,369,176 tons. The corre- 
sponding shipments from Swansea in the first eight 
months of 1911 were :—Foreign, 1,859,872 tons; coast- 
wise, 172,379 tons ; total, 2,032,251 tons. 


Approaching Launches.—The Iron Duke is to be 
launched at Portsmouth October 12. The naming cere- 
mony will be sustained by the Duchess of Wellington. 
A new ship will be acco ingly commenced earlier than 

been expected upon the slipway vacated by the Iron 

The a is to be strengthened at its water 
end. The battleship Marlborough is to be launched at 
Devonport October 26. The Duchess of Marlborough 
will assist at the launching — ay The Marlborough 
has been constructed with rapidity, having been only nine 
months on the building slip. 





CenTRaL Lonpon Rattway.—This undertaking can 
scarcely fail to — considerably from the opening of 
its extension to Liverpool-street. Any improvement will 

welcome, as its passenger traffic in the six months 
ending June 30 was the lowest recorded in any first half 
of the last ten years, as shown by the following table :— 


Half-Year. Passengers. Half-Year. Passengers. 
1903 .. 23,179,138 1908 .. 19,901,750 
1904 22,969,397 1909 18,989, 109 
1905 23,037,435 1910 20,664,896 
1906 22,336,489 1911 20,006,287 
1907 20,260,871 1912 17,249,169 


The great difficulty with which the railway has had to 
contend, and still has to contend, is severe motor-bus 
competition. The extension to Liverpool-street and a 
— extension to Ealing ought, however, to restore 
something like prosperity to the undertaking. 





Froitrot Gunrowprer.—Our readers will remember 
that our criticisms of American ammunition drew a 
very | xf reply from the United States Navy Depart- 
ment, which was noticed in our issue of April of 
thisyear. That our strictures were not without justifica- 
tion will be seen from the following ph, taken 
from the Evening News of the ith inst. : — ‘* The 
prophecy of turning swords into ploughshares and spears 
ate grening neem is finding modern realisation in = 
work of converting gunpowder into m vegetables 
under the direction of gardeners at Fort Steer ¢ and at 
Indian Head testing-grounds in the United States. 
Several hundred tons of gunpowder condemned by the 
army authorities were mar for destruction, when some 
genius hit upon the idea that its 80 per cent. nit 
component might be used to advantage as a fertiliser. The 
experiment was tried at planting season, the powder 
pom | scattered over the newly-ploughed gardens. The 
results have been amazing. uge potatoes, big, juicy 
Santee, and crisp mae comer, Mane, and De 
ourishing than any produced in n uring unpow 
— now load the tables of ie officials and men. 

meone told Mr. Bartholdt, of Missouri, spokesman 
for the international da in Congress, and 





| suggested,’ 





his comment was:—‘ At last they have found a sensible 
use for gunpowder. It is the first that has ever been 


x 
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GARRATT PASSENGER LOCOMOTIVE; TASMANIAN GOVERNMENT RAILWAYS. 
CONSTRUCTED BY MESSRS. BEYER, PEACOCK AND CO., LIMITED, GORTON FOUNDRY, MANCHESTER. 
(For Description, see Page 355.) 











Fie. 4. Borner anp FRAME. 











Fic. 5. Front Enerne Unit. 








Fie. 6. Back Enorne Unit. 
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THE REDISTRIBUTION OF 
ADMIRALTY BUSINESS. 


Tue First Lord of the Admiralty has this week 
issued his long-expected Memorandum on the new 
**distribution of Admiralty business,” which will 
come into force forthwith. The main object of the 
changes, we are told, is ‘‘to divide and reorganise 
the work of the Controller’s Department,” and it is 
an open secret that the immediate causes were, 
firstly, delay in the progress of work, and, secondly, 
serious error in some details in the arrangements of 
ships. The efficacy of the changes now made must 
be measured in the light of these recognised causes. 
While there is reorganisation of the work of the 
heads of departments, no increase seems to be 
contemplated in the staffs of the departments. 
Pressure of work upon the responsible officers 
prevented them from becoming personally conver- 
sant with constructive operations. The Controller, 
upon whom devolved the duty of laying down the 
elements, if not important details, in design, and 
of differentiating between alternative designs, could 
not find time to review the effects in ships during 
the progress of construction, or even when com- 
pleted ; and it is easy to understand that errors 
were not always detected in time to save heavy 
expense in alterations. A relief of the pressure 
of work in such a case should have the effect of 
preventing, or, at least, of checking, errors before 
they are carried too far. But unless the staff in 
each department is augmented in order that the 
increasing work at the Admiralty can be dealt 
with promptly, there must be continued delay 
in construction. This latter is due, in great mea- 
sure, to frequent accumulation of plans from the 
constructive works awaiting examination, cor- 
rection, or authorisation. These do not always 
require to be decided by the heads of departments, 
and the delay in approval arrests progress in the 
works. Were the number of officers in the con- 
structive, engineering, and ordnance staffs added 
to, especially in the higher grades, greater expedi- 
tion, better economy, and higher efficiency would 
be realised. So much for the sins of omis-ion from 
the new scheme. 

The standards of merit of the new proposals in 
connection with the arrangement of Admiralty 
business have reference to the fighting efficiency 
of the units, their cost, and the time which elapses 
from the first expenditure of capital in ships 
until its utilisation in connection with defence. 
We do not propose to define efficiency as applied 
toany unit. For this the Third Sea Lord, who is 
no longer to be designated the Controller, is to be 
solely responsible. This is to be his only duty. 
On this—*‘ the creative and original task of design” 
—he is to concentrate his attention. He will no 
longer be involved in ‘‘the complicated contract 
and financial questions which arise from the con- 
struction and repair of the Fleet and from the 
business management of the dockyards.” These are 
relegated, in their technical aspects, to a new officer 
of flag or senior captain’s rank—the Director of 
Naval Equipment—who seems to be the equivalent 
of the Controller’s naval assistant under the past 
systems, but with greater power, and, in their 
commercial aspect, to the recently appointed Addi- 
tional Civil Lord. The Third Sea Lord will still 
have the superintendence of the technical depart- 
ments concerned in design—naval construction, 
engineering, ordnance, naval equipment, air-crafr, 
and compasses. Formerly ordnance was under the 





sit First Sea Lord, and to this extent dissociated 


from design. This general arrangement of the 
work of design is rendered satisfactory only when 
it is read in conjunction with Mr. Churchill's 
dictum that administration connected with the con- 


368 | struction, equipment, repair, and refit of ships 


cannot, in principle, be dissociated from the Third 
Sea Lord. He must ‘exercise a general and 
covering superintendence over the whole region 
of matériel.” This is vital to the whole system, 
and it was for this that we contended in a 





recent article when we foreshadowed the coming 
changes. 

Questions of a practical nature are continually 
arising, the First Lord tells us, and no civilian can 
| deal with such matters satisfactorily, We have 








been told repeatedly that the ‘‘ Additional Civil 
Lord” is the business manager of the Admiralty ; 


| but a business manager should have technical know- 


ledge if he is to be supreme in any department in 
a technical concern, and we have in our previous 
article contended that the allocation of contracts 
must rest on other than a purely financial basis. 
The lowest tender is not necessarily the most 
economical. The purchaser of, say, a motor- 
car does not buy the cheapest in the market if he 
desires one which will be economical over a 
period of years, and if he seeks efficiency, irre- 
ore of the varying conditions of service. The 
avy is so essential to our existence that financial 
conditions must be secondary. We are glad, there- 
fore, that while contracts for matériel fall within 
the surveillance of the Additional Civil Lord, 
“ tenders for ships’ hulls and propelling machinery, 
armour, and important gun and air-craft orders 
will be marked to the Third Sea Lord.” Where, 
as in the case of a hull or main propelling 
machinery of the turbine type, the plans and speci- 
fication are the same for all firms, all tenders by 
experienced firms may be on a common basis. But 
there are usually variations in the arrangement of ma- 
chinery proposed by respective tenderers, and still 
more pronounced differences inthe case of machinery 
of new types, as, for instance, oil-engines, gun- 
mountings, &c. Fuller consideration ought to be 
given to such designs, irrespective of the amount of 
the competitive tenders. The practice hitherto has 
been to submit the drawings of a few of the lowest 
tenderers to technical examination, and to ignore 
all others. This is not even sound business prac- 
tice, especially in the case of departures in speci- 
fications from standard practice. With the oil- 
engine, gun-mountings, and other such mecha- 
nism, involving new principles, great advantage, 
directly and indirectly, must accrue to the tech- 
nical officers and to the Service when all pro- 
itions are studied, apart altogether from the 
act that the lowest tenderer may submit what 
in the end may be the most expensive scheme ; 
inversely, the design of highest first cost may in 
the end prove the most economical. The only 
excuse for the existing practice is the inadequacy 
of technical staffs to undertake full examination, 
and we hope that the Third Sea Lord, who is 
primarily responsible for design, new inventions, 
&c., will see to it that all designs submitted, 
often at considerable cost to the tenderer, will 
be examined by the technical staffs, and that 
the erroneous principle of accepting the lowest 
tender will be discontinued ae justified on 
its merits. 

The new official, the Director of Naval Equip- 
ment, is to be assistant to the Third Sea Lord 
practically in all matters, and to relieve him of 
routine work. Little change need have been made 
if all Controllers in the past, like some, had deputed 
routine work, and much even of the *‘ creative and 
original’ work of secondary importance, to their 
naval assistants. Mr. Churchill’s contention in 
favour of the Controller in the past, and the Third 
Sea Lord in the future, being relieved of routine 
work, reminds one of the fact that a steam- 
hammer is not needed to crack a nut. Some Con- 
trollers have stee themselves in detail, and it 
may be that the First Lord’s exordium now will 
relieve the situation. The duties of the Director 
of Naval Equipment are laid down; but he 
will, prima facie, be assistant to the Third 
Sea Lord, and also in some respects to the 
Additional Civil Lord. There are here all the dis- 
advantages of two masters and of divided super- 
vision. If he is a capable officer accepting respon- 
sibility, all will be well; but if he chooses to accept 
the line of least resistance, he can play the game 
of Jorkins and his partner. He is to supervise all 
constructional work, whether in contractors’ or 
Royal works. His visits to ships will, no doubt, 
lead to expeditious work. He is to arrange for 
refits and repairs, to examine all proposals 
for fittings to ships, and to co-operate with 
the Director of Dockyards in keeping the ships 
in the Fleet efficient. He will advise, too, 
in respect of improvements in design evolved 
from experience in building. There is reason to 
doubt the expediency of widening the breach 
between the technical officers of the Admiralty and 
the member of the Board responsible for technical 
matters—the Third Sea Lord—by the interposition 
of a Director. of Naval a who may not 
consult with the Third Sea Lord on vital technical 


questions, especially if it suits his predilections to 
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get the Additional Civil Lord to agree with him on 
** business ” reasons. 

The Additional Civil Lord is, briefly, the buyer, 
but it is important that the articles he buys shall 
be approved by the Third Sea Lord, for *‘ no civilian 
can deal with such matters satisfactorily.” This is 
a dictum of the fullest value. It is never easy to 
draw the line between the technical and business 
conditions justifying the placing of contracts. 
The Additional Civil Lord’s duties also include 
‘*the general organisation of the dockyards, in- 
cluding the provision of labour and plant, and 
all business questions in connection with the build- 
ing and repair of shipsand their machinery.” Later 
Mr. Churchill says that ‘‘general labour questions, 
including annual petitions, will, however, remain 
under the Financial Secretary.” Here speaks the 
political opportunist—not the statesmanlike ad- 
ministrator. His justification for his view—and, 
may we add, our justification for our comment—is 
that ‘‘it is right that labour conditions should be 
periodically surveyed from a standpoint not exclu- 
sively concerned with the business administration 
of the dockyards, and the present holder of the 
office of Financial Secretary has besides special 
knowledge and aptitudes which fit him for this 
work.” Are all the new regulations to be altered 
as the officer to whom they apply resigns from 
office, or is the present Financial Secretary to 
continue in office indefinitely ? 

If wisely administered and in the full light of 
Mr. Churchill’s memorandum, the general result 
may be most beneficial ; but, firstly, technical 
officers must have full play for their originative 
faculties, since in the past that has been the only 
desideratum to ensure British superiority in war- 
ship design ; secondly, the staffs must be increased, 
so that there shall be full knowledge of all pro- 
posals for improving design and full discrimination 
of the value of proposals irrespective of the amount 
of the tenders ; and, thirdly, that labour and all 
other conditions must be subservient to ‘‘ business 
administration.” It is true that with all working 
‘*in harmonious combination with each other, in 
close and constant personal intercourse,” most 
difficulties will be overcome. The Admiralty 
have ever had splendid service from the respon- 
sible technical officers, and at no period of 
our history has this been more so than at present. 
Provided the work of these officers is not restricted, 
and provided the acceptance of responsibility is 
encouraged—and there is need of such stimulus— 
all will be well. This aim has been promoted by 
the circulation to each officer of departmental 
memoranda by the First Lord. Another factor of 
some note is that the secretarial work of the Con- 
structive Department will continue in the same 
hands, in those of Mr. Herbert Brown, who has been 
so long Permanent Secretary in the Controller’s 
Department. 

here are one or two other matters dealt with 
in the series of memoranda issued. Sir W. Graham 
Greene, the capable Secretary of the Board, has 
circulated to the Fleet a letter embodying new 
regulations as to disciplinary punishments more in 
consonance with modern ideas. The only point 
in which our readers are specially interested is 
that a small concession has been made to the engi- 
neering department. The senior engineer, ‘‘ with 
the captain’s approval,” may award certain punish- 
ment to stoker ratings ior offences connected with 
the work of their department. The approval of 
the captain should not be necessary in each case. 
The First Lord also issues a memorandum inti- 
mating the appointment and indicating the func- 
tions of a Committee of Finance to assist the Parlia- 
mentary and Finance Secretary in various ways ; 
but, curiously enough, although the work is asso- 
ciated with constructional work, no direct repre- 
sentative of any of the technical departments is 
included in the membership. 








THE RECENT AVIATION ACCIDENTS. 

WE little thought when we pointed out the 
objections to the style of monoplane which is 
dependent for its performance on the rotary type 
of engine that these objections would be illus- 
trated in such a terrible manner as by the death 
of four army officers in one week as a result of 





seen to stagger, then recover, and finally to break 
in the air and fall to the ground, the two occupants 
being killed instantaneously. The two other 
victims, Lieutenants Hotchkiss and Bettington, 
left Salisbury on the 10th inst. in a new ‘‘ Bristol ” 
80-horse-power machine, on the way to Cambridge, 
but the machine failed near Oxford, the result 
being a fall from a great height. 

The extreme technical importance of the first 
accident lies in the fact that the machine was the 
French Deperdussin monoplane which won the 
second prize of 20001. at the recent War Office 
competition. It therefore represents the most 
advanced stage of monoplane construction, and was 

ractically new. The Deperdussin is one of the 

st-known monoplanes, and it may be assumed 
that the particular machine entered for the com- 
petition was most carefully made, and in every way 
represented the best possible product of the firm. 
It was considered by the judges’ committee to be 
the most suitable monoplane at the competition 
for military work. Its failure shows, therefore, 
that at the present time, however much care be 
exercised in the choice of a monoplane of the 
ordinary type, it cannot be absolutely trusted to 
last for a month without breaking in mid-air. 

That this is a most serious position is evident on 
the face of it. Flying has dangers which it is at 
present impossible to eliminate, especially if it has 
to be done on active service and more or less 
regardless of weather. There are plenty of men 
who are quite willing to take any risks required 
for the benefit of their country, but one risk that 
no man should be asked to take is that of his 
machine failing him in the air. Yet it has hap- 
pened on several occasions that the machine has 
failed, and finally we have a disaster to what may 
be regarded as the ‘‘last word” in the ordinary 
type of monoplane. ‘The cause of the most recent 
accident was not brought to light at the inquest, 
held on Wednesday last. As to that of the 
accident to Captain Hamilton and Lieutenant 
Stuart, the evidence at the inquest went to 
show that probably one of the tappet-rods that 
work the valves broke, and that the loose end, 
whirling round, broke the attachment of the wings, 
or the wires which support them, and the wings 
collapsed. The exact sequence of events can, of 
course, never be known; but expert opinion 
seemed to be generally agreed that the probable 
cause was some part of the engine failing first, and 
wrecking the aeroplane as it revolved. 

If this be so, it is a very serious objection 
to the use of the revolving engine as at present 
constructed, and therefore to any type of aero- 
plane which necessitates its use. In the case of 
an engine of ordinary construction with fixed 
cylinders, it is hardly possible to imagine that the 
breakage of any part of the engine, least of all 
one of the small parts of the valve gear, could 
seriously wreck the machine ; in fact, Mr. Cody 
suffered the breakage of the valve gear of one of 
his cylinders in the competition when doing his 
speed trial, and not only finished the trial with 
five cylinders, but did so at a speed approaching 
70 miles an hour. It is, of course, possible that 
a cylinder blowing off an engine of an ordinary 
type might seriously injure the aeroplane ; but 
such an accident would probably have far more 
serious effects in the case of the revolving engine, 
and is more likely to happen to the latter, as 
centrifugal force is added to explosion pressure. 

One of the most important lessons of the military 
aeroplane competition is, that there is now no ex- 
cuse whatever for making any parts of an aeroplane 
so light as to be unsafe. The load which it was 
necessary for each machine to carry in the War Oftice 
trials was usually from 700 lb. to 800 lb., according to 
the petrol consumption, and with this load it had to 
climb 1000 ft. in5 minutes. As some machines of 
comparatively small size exceeded this rate of climb- 
ing, it is evident that they had a margin of power. 
Thus, if the speed and rate of climbing were 
reduced, less power would be needed, and there- 
fore the engine and aeroplane could be made more 
substantial. Alternatively, the load could be 
reduced or the whole machine made larger. Thus, 
if we take a machine weighing 1200 lb. empty, and 
carrying 700 lb. load, which are approximately the 
weights of the Deperdussin, a reduction of 120 lb. 


accidents to such machines. Two of these aviators, | in the load would allow of 10 per cent. being added 


Captain Hamilton and Lieutenant Stuart, started 
from Wallingford on Friday morning, the 6th inst., 
on duty in connection with the manceuvres. On 
arriving at Graveley about 7 a.m. the aeroplane was 


to the weight of the whole aeroplane and engine, 


and this would allow of very great strengthening 
| of the important parts, and of a heavier and, there- 
fore, better type of engine. 


The reduced load 





would, of course, allow less weight for passengers 
and fuel, but this would be preferable to making 
the machine unsafe. The same result can, of 
course, be attained by making the whole machine 
larger. Thus a 1320-lb. machine carrying 580 lh. 
is carrying a load equivalent to 44 per cent. 
of its own weight, while the 1200-lb. machine 
carrying 700 lb. is carrying 58 per cent. of its own 
weight. A 1600-lb. machine carrying 700 lb. would, 
however, only be carrying 44 per cent. of its own 
weight, and could therefore be made as substantial 
as the 1320-lb. machine carrying 580 lb. Owing 
to its large size the load which Mr. Cody’s 
machine had to carry was under 38 per cent. of its 
weight, and hence both the aeroplane and engine 
could be of substantial construction, and the latter 
could be made economical, both in petrol and lubri- 
cating oil. 

The importance of having ample strength in the 
wings of an aeroplane was well shown by one of 
the incidents of the competition. The ‘‘ Avro,” 
piloted by Lieutenant Parke, got out of control and 
fell some 400 ft. before it flew horizontally, and 
it is stated that under the sudden strain when it 
‘* flattened out ” some of the vertical stays stretched 
perceptibly. Now the wings of this biplane are much 
more stronglystayed than those of the average mono- 
plane, as the stays are very thick and lead to the 
wings ata good angle. If they stretched under the 
strain, it is therefore pretty certain that in most 
monoplanes they would have broken, and the 
country would have lost two valuable officers. 

It will be observed that the very large majority 
of fatal accidents due to aeroplane wings breaking 
have been on monoplanes, and also that it is this type 
which has made most of the speed records and won 
most races. This suggests that the desire to 
win races is largely —" for cutting down 
the factor of safety below what is desirable. 
There are therefore several lessons to be learnt 
from these and other disasters. In the first place, 
makers of monoplanes must demonstrate the safety 
of their machines, or else admit that they are an 
unsafe type; and in the latter case they must, in 
the public interest, be prohibited from flying except 
on their own private grounds. In order to demon- 
strate their safety it is not enough to demonstrate 
that they have a small factor of safety under static 
load. It should be demonstrated experimentally 
that the wings, stays, &c., have a reasonable factor 
of safety under the greatest load which may come 
on them in flight. 

In the second place, a real endeavour should be 
made to secure a supply of engines of other than 
the revolving type. Where this type has to be 
used some provision should be made for safety in 
case of parts breaking. This might be done by 
placing a strong shield between the engine and any 
parts it might otherwise damage. 

The third lesson is the necessity for more public 
discussion-as to the causes of aeroplane accidents. 
In case of the breakage of other types of machinery 
causing deaths, it is usual for full particulars, draw- 
ings, &c., to be published in the technical papers 
dealing with these, together with a calculation of 
the working stresses, &c., and some detailed state- 
ment is usually made as to the cause of the breakage, 
and the steps which are being taken to prevent its 
occurring again. It is typical of the attitude of 
mind of many of those connected with aviation 
that the breakage of a part, which cost the lives of 
two officers, is simply stated to have been ‘‘a pure 
accident.” Parts do not, however, break for no 
apparent reason, and only either because the stresses 
in them are too great or the material unreliable. 

The fourth lesson is that our Government have 
acted foolishly in not developing our own manufac 
ture of aeroplanes earlier. There is absolute 
necessity of devoting ample funds for this at once. 
English engineers have proved over and over again 
their capacity for producing reliable machinery of 
any type required. The object of commercial engi- 
neering is, however, to make money, and in the 
absence of Government encouragement really able 
men will either not build military aeroplanes or 
will manufacture them abroad where governments 
are more liberal. The success of the B. E. type 
of machines turned out from the Royal Aircraft 
Factory emphasises this. Had the Government 
devoted a large enough sum of money to aviation 
in time, it is probable that Captain Hamilton's 
death might have been avoided. Those who sav 
him at Lark Hill doing sometimes as much flying 
as all the competitors together, will realise what 
a loss the army has sustained, 
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THE DEVELOPMENT COMMISSION. 


From the recently-issued report, it would appear 
that the Development Commissioners were forced 
to spend a large part of the year ending with 
March, 1912, in deciding whether schemes for which 
applications for grants were made came within 
the meaning of the Act under which they were 
appointed. Applications have been made for grants 
for all sorts of purposes, and apparently with the idea 
that the purse from which they have to be paid is 
as inexhaustible as the widow’s cruse. The Commis- 
sioners, who do not themselves make grants, but 
only recommend the expenditure of sums out of 
an amount held by the Treasury for this purpose, 
have, however, adopted certain broad lines of 
delimitation which place many of these schemes 
beyond their assistance, and doubtless in time 
applications on behalf of such projects will cease 
to trouble the Commission. They have, in the 
first place, kept to the rule that grants are not to 
be made in the case of concerns trading for a profit. 
This at once rules out, for instance, assistance 
having for its object the rehabilitation of the 
large number of canals owned by companies. 
Exactly what trading for a profit is held to infer 
is not very clear. Much of the municipal trading 
in this country is advocated at the polls because of 
the saving it is supposed to effect on the rates. 
The Commissioners do not appear to expect much 
in the way of remuneration from public trading, 
for in some cases, though they will not recommend 
grants, they approve of loans on easy terms to public 
bodies for works expected to return a profit. 

Then, again, the Commissioners have ruled out 
schemes designed to benefit individuals. Aid in 
the afforestation of private estates is thus not 
available from this source. Further, it has been 
laid down that the larger communities should have 
pave over small and isolated claims. In this, 

owever, strict ruling is impossible, as is shown by 
the Commissioners themselves. If we read the 
report aright, while they consider, for instance, that 
money spent in the development of the larger fishery 
harbours would be the more fruitful, they hold there 
would be greater economic loss if concentration in 
the larger centres resulted in the disappearance of 
the smaller communities. Evidently the principles 
on which grants should or should not be made 
cannot be clearly defined, and, providing the right 
men are appointed, such matters are, perhaps, 
best left to the discretion of the Commissioners. 
On one point, however, the Commission has taken 
up an attitude with which we are not quite in 
sympathy. Loans on easy terms are allowable for 
the afforestation of the catchment areas of public 
water supplies ; but the Commissioners propose that 
work of this kind should be spread over several 
years, and accomplished when the demand for 
labour is at its lowest. They do not intend, how- 
ever, that this should form unemployed relief work 
for casual labourers. They postulate the use of 
suitable men. It seems to us that if the work is 
worth doing, and likelyto prove of value, it is worth 
undertaking as a proposition in itself, instead of 
being tacked on to matters wholly disconnected 
with it, or postponed indefinitely till the advent of 
conditions which may arise at any time or may not 
do so for years ahead. 

\s regards the actual work of the past year, the 
Commissioners have recommended grants amount- 
ing to 15,4601. in connection with forestry. The 
amounts allotted in the case of England and Wales 
provide for technical advice and instruction in five 
centres, for research work and for minor experi- 
ments. Negotiations are also afoot to use suitable 
tracts in the Crown lands in the Forest of Dean for a 
State demonstration forest, and this scheme, if it 
materialises, will receive the support of the Com- 
mission. In Scotland grants have been recom- 
mended for Edinburgh University in connection 
with instruction and experimental work. In Ireland 
grants are supported in connection with the work of 
the Department of Agriculture and Technical 
Instruction. For land drainage the Commissioners 
agreed to recommend a loan in connection with the 
Owenmore drainage scheme in Ireland. They 
refused to countenance two applications for assist- 
ance towards the establishment in Ireland of two 
public motor transport services, or to come to the 
relief of two light railways in the hands of the 
Tatepayers, on the ground, in the latter cases, that 
ae assistance asked for would not result in develop- 

ent. 


The Commissioners do not intend, at present at 


any rate, to recommend assistance towards the 
development of ordinary commercial harbours, and 
are restricting help from the fund to harbours 
mainly used by fishermen or for agricultural trans- 
port. Brixham is to be assisted, a grant of 10,000/., 
and further assistance by way of grant or loan to 
enable works up to 40,0001. to be executed, having 
been recommended in this case. In Scotland grants 
have been recommended for the Buckie District 
to the amount of 46,600/., partly by way of grant 
and partly by way of loan, without interest, in 
order to provide sheltering and wintering accom- 
modation for fishing vessels. Of this amount 33,0001. 
was allocated to Buckie itself, and the remainder 
distributed, partly in grants and partly in interest- 
bearing loans, between Cullen, Findochty, and 
Portnockie These works the Commissioners recom- 
mend should be undertaken in rotation, ‘‘in view 
of the employment which they will afford,” and 
should not be executed simultaneously. Here again 
is an incongruous connection. If the fishing 
industry needs the accommodation, why should its 
provision be delayed until work in some other 
industry is falling off? Advances to the amount of 
80001. have been recommended for Gardenstown 
harbour works. Applications on behalf of Anstruther, 
Pittenweem, and St. Monance, all close to each 
other, met with the response that the Com- 
missioners would consider an application for suffi- 
cient improvement of one of these ports to meet 
the combined needs. A loan free of interest is 
recommended in the case of Wick to the amount 
of 15,0001. In Ireland a 39,0001. grant has been 
recommended for marine works at Kilkeel and 
Helvick Head. While refusing to countenance an 
application for 152,400/. for the reconstruction of 
the Crinan Canal, they agreed to recommend a 
3 per cent. loan of 12,5001. to put the Stort naviga- 
tion in an efficient condition. They also agreed to a 
loan of 7000l., bearing interest, for the improve- 
ment of the Upper Medway. 








THE PRODUCTION AND PROPERTIES 
OF METALLIC FILMS. 

OpticaLLy plane metallic surfaces are often 
required for use in philosophical instruments, and 
a method of producing such surfaces by the dis- 
tillation of metals in vacuo is described by Messrs. 
Robert Pohl and P. Pringsheim, in the Ber. Deut. 
Physikal. Ges., 1912. The metal to be distilled is 
placed in a small cylindrical magnesia crucible, 
which is heated electrically by passing a suitable 
current through a sheet of iron or platinum foil 
in close contact with the outer wall of the cylinder. 
By distillation in this way satisfactory mirrors of 
silver, cerium, indium, aluminium, and calcium 
have been obtained. The method is also recom- 
mended for the production of compact sheets of 
metals which, like beryllium, cannot be obtained 
in this form by the usual melting process. When 
aluminium or magnesium surfaces prepared by the 
above method on cooled sheets of platinum are 
exposed to the action of light rays in an exhausted 
tube, the metals are found to exhibit photo-electric 
activity. In the case of the freshly-prepared sur- 
faces, the emission of electrons is first observed 
for light having a wave-length between A = 365 
and A = 405 uy, and the emission increases con- 
tinuously as the wave-length diminishes beyond 
this limiting value. As time progresses, however, 
the photo-electric sensitiveness increases, particu- 
larly in the region of the longer waved rays, and 
at the same time the limiting wave-length of the 
photo - electrically active rays moves gradually 
towards the red end of the spectrum. In the con- 
dition of maximum sensitiveness the photo-electric 
effect can be detected in the case of aluminium up 
to ’ = 700 pp, and for magnesium up to 1000 pz. 
This extension of the active wave-lengths is 
accompanied by the appearance of a maximum 
sensitiveness corresponding with \ = 260 yp. 

No evidence was obtainable of any connection 
between this maximum and the phenomenon 
of resonance associated with the selective photo- 
electric effect. After the condition of maximum 
sensitiveness of the metal surfaces has been 
reached, which usually requires from six to ten 
hours, the emissive power remains sensibly con- 
stant for several days, and then gradually falls. 
The decay in emissive power is accompanied by a 
displacement of the position of maximum sensi- 
tiveness towards the ultra-violet end of the spec- 
trum, and at the same time the limiting wave- 








length of the active light moves in the same 


direction. This effect is attributed to the gradual 
escape of gas from the various substances con- 
tained in the exhausted tube. If air is admitted 
whilst the cell is in a sensitive condition, and the 
tube again exhausted after a few minutes, the metals 
are at first almost inactive, but gradually recover the 
power of emitting electrons when suitably excited. 

The work of V. Kohlschiitter and his coadjutors 
upon metallic films has been upon somewhat parallel 
lines to that just described, and may usefully be 
considered in conjunction therewith. Starting 
with the structural modifications of silver, as used 
for mirrors (Annalen, 1912, 387, 86-145), the authors 
discuss in detail the various factors involved in the 
deposition of silver as a lustrous adherent deposit 
by reducing an ammoniacal solution of silver 
hydroxide with five specific reducing agents. The 
special conditions necessary for the formation of a 
satisfactory mirror appear to be that the reduction 
must proceed mainly or entirely at the surface, and 
that it must be so conditioned that the product 
takes the typical coherent mirror form. Differ- 
ences in the nature of the glass have undoubtedly 
an effect on the course of the deposition ; but this 
is not an essential consideration, as mirrors may be 
obtained on metals, india-rubber, porcelain, &c., or 
even on the free air-surface of the liquid. Traces 
of various foreign substances produce remarkable 
effects ; thus excess of ammonia or its salts, and of 
salts of the halogens, will prevent the formation 
of a mirror, whilst caustic alkalies in small quan- 
tities will help to neutralise the inhibitive effects 
of the halogens. 

The advantage of using small quantities of a copper 
salt in silvering was recognised by Liebig. Gene- 
rally speaking, it may be said that conditions which 
are unfavourable to the production of colloidal 
silver sols are likely to prevent the silvering process, 
although the converse is not necessarily true. It 
is also necessary that the velocity of reduction in 
the body of the solution should be extremely slow, 
so that the silver is not acted upon until it reaches 
the surface. The velocity of reduction is evidently 
largely dependent on the surface, and particularly 
on the fact that silver oxide is very readily adsorbed. 
It is further shown that the reducing agent is also 
adsorbed, and it is this joint surface activity which 
causes the reaction in these special cases to take 
place mainly at the surface. It is probable that 
the special reducing agents, as also traces of salts 
of copper and lead, give rise to colloidal hydroxides 
which have a ‘‘directing” influence on the form 
in which the silver is deposited, for each of them 
has a characteristic effect on the appearance of the 
deposit. Silver films produced by an electrical dis- 
charge in rarefied gases show similar variations 
with the nature of the gas employed. The above 
views are supported by experiments on the nature 
of the mirrors produced. In these the microscope 
reveals no discontinuities, but the ultramicroscope 
shows an appearance peculiar to each process, a dis- 
perse phase consisting of amorphous silver with 
characteristic structure. 

The same authors have studied the effect of con- 
densing the vapours of arsenic, selenium, cadmium, 
and zinc in vacuo, and in hydrogen, carbon dioxide, 
nitrogen, and sulphur dioxide at various pressures 
from 50 mm. to 700 mm_ The photomicrographs 
given in Zeitschrift Elektrochemie, 1912, show 
that in vacuo the metal exhibited a maximum 
tendency to deposit in the compact form, whilst 
an increase in the pressure of any one of the 
indifferent gases showed a tendency to decrease the 
size of the deposited particles, and to increase 
the number in a given area. At the same pressure 
the dispersive effect was greatest for the denser 

. This effect is probably accounted for by the 
effect of the gaseous atmosphere on the Brownian 
movement of the suspended particles, the more con- 
centrated the gas the greater being the resistance to 
the cohesive forces which tend to a reduction in the 
volume of a given mass of deposit. 

Continuiny their investigations into finely divided 
metals, herteve coment | into the pulverisation of 
a silver cathode during the passage of a discharge 
through hydrogen, nitrogen, or argon at low pres- 
sures. The thin layers of metal produced were 
examined microscopically, and also for their conduc- 
tivity and variation of the latter with time. The 
amount of metal required to produce a given conduc- 
tivity is greater in hydrogen than in nitrogen, and 
a in nitrogen than in argon. The metallic 

eposits undergo a rapid spontaneous change of 
resistance, the mode of progress of this change being 





a characteristic of the gas used in the discharge-tube, 
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The finest subdivision is produced in argon, the 
largest particles being formed in hydrogen, and in 
time the deposits become more transparent, owing 
to the formation of large particles. The cause of 
these changes is a kind of sintering process in the 
silver, which tends to produce a denser deposit ; but 
where the quantity of metal is small the layer may 
be broken. The spontaneous change in resistance 
can be greatly delayed by increased gas pressure, 
so that the gas may be looked upon as a dispersion 
medium for the metal. At 100 deg. Cent. the 
deposited silver is oxidised by the atmosphere, the 
most rapid attack being that on the finest deposits 
—namely, those produced in argon. 





HARDWARE, IRONMONGERY, AND 
OIL ENGINEERING EXHIBITION. 
THERE is very little of direct engineering interest 
among the somewhat scanty display of stands at 
Olympia, most of the exhibits being connected 
with household appliances. In spite of this, how- 
ever, there are some stands which will interest 
engineers. Among these are several devoted to 
acetylene lighting, which may at times be very 
closely connected with public works, particularly in 
the way of flare-lights. Most of the leading makers 
appear to be represented. Among the most con- 
spicueus of these stands is that of the Acetylene 
Corporation, Limited, 49, Victoria-street, West- 
minster, one of the oldest firms manufacturing this 
class of apparatus in the country. A feature in the 
pons turned out by this firm which appeals to 
the engineer is that they are all made of galvanised 
iron, the joints in the tanks and cylinders being 
riveted, and the galvanising done after this work is 
finished. The exhibits at this stand all look sub- 
stantial and as though they were intended for rough 
and often rather unskilled treatment. Among a 
or variety of me for lighting private houses, 
otels, public buildings, &c., as well as portable flare- 
lights for public works, there are on view a number 
of very simple and convenient a some of 
which have been specially designed for use in 
Seuth African mines. There is also a very com- 
plete collection of acetylene cooking and heating 
appliances, many of which may be seen at 
work. This firm are the makers of the ‘‘ Atoz” 
and the ‘‘Al1” acetylene generators, of which 
over 6000 are, we understand, now in use in 
the British Islands. A very considerable part of 
the firm’s work is now in connection with acetylene 
welding and metal-cutting. Demonstrations in 
these interesting processes are given daily at the 
stand of the British Oxygen Company, Limited, 
of Elverton-street, Westminster, who have made 
special arrangements for showing to the public 
something of what can be done in this direction. 
It must be understood, however, that nothing of a 
very large size can be operated on, because of the 
conditions under which the work has to be done. 
The Thorne and Hoddle Acetylene Company, 
Limited, 151, Victoria-street, Westminster, also 
exhibit, along with a number of their standard 
generators, which are now too well known to need 
any description, a collection of blow-pipes for welding 
and metal-cutting purposes. Other exhibitors of 
acetylene appliances are Leading Acetylene Light 
Syndicate, Limited, St. John’s Works, Parrott- 
street, Hull, who have on view some of their 
improved acetylene flares and generators; Acetylene 
Publicity, Limited, 103-104, Cheapside, London, 
E.C.; the Allen-Liversidge Portable Acetylene Com- 
pany, Limited, 106, Victoria - street, London, 
S.W., who show, among other things, a collection 
of acetylene table and inspection lamps; the 
Imperial Light Company, Limited, 123, Victoria- 
street, London, S.W., and the Dennis Acetylene 
Illuminating Company, 20, High-street, Chelmsford. 
The stand of Peter Ludwig Schmidt, of Elberfeld, 
Germany, contains a very wide assortment of tools 
and cutlery, among which is a new form of shifting 
spanner called the ‘!Simplex,” which is of novel 
design ; we illustrate it in Fig. 1. The spanner 
is double-ended, the part that Teme the outer jaw 
at each end passing between two cheeks which form 
part of the inner jaws. The arrangement is clearly 
shown in our illustration. The inner piece is a good 
fit between the cheeks, but slides quite freely, and 
on it are two steel pins, oneat each end. These are 
in double shear free to move in the notched slots 


shown, the openings in the jaw of the spanner being | p 


regulated according to the slot in which the pins 
are. The cheeks are, of course, riveted together 
after the sliding inner part is in place, the latter 





being held by springs so that the pins are kept in | pa 


the notches. This spanner will take seven 
different size nuts ; it is suitable for bolts ranging 
from ;%; in. in diameter to % in. in diameter, 
and is made to suit Whitworth nuts. Another tool 
exhibited at this stand is a brace which has a 
ory form of chuck for holding the bits. This 
chuck we illustrate in Fig. 2. The novelty of the 
arrangement is that the jaws that hold the square 
part of the bit in the usual form of brace are ex- 
tended so as to form a pair of spring jaws, which 
grip the shank of the drill when the chuck is 
tightened up, and, in conjunction with the part 
holding the square end of the bit, form a very 
secure fixing. The London agent for these tools is 
- 4 = Caryesford, 140, Leadenhall-street, London, 


Messrs. Waller and Co., Limited, Vauxhall Walk, 
London, S.E., exhibit some interesting machines for 
use in connection with tin cans; among these is a 
new type of machine for closing the lids or bungs 
of lever-opening tins. It comprises a cast-iron 
frame that carries a travelling table, on which 
the tins, after having had the lids lightly put on 














Fic. 1. THe ‘** Simprrx” Spanner. 














Fie. 2. Tae Evsersmit Brace-Bit Hover. 


the top, are placed in a row, and which moves the 
tins in succession under a horizontal wide chain, 
the pressure of which forces the lids firmly in place 
without buckling or distorting the ring, giving, it 
is claimed, a better result than any other method. 
One advantage of this machine is that it can be 
adapted to suit different sized tins. There are 
several other machines at this stand for use in 
connection with the manufacture of tin cans. 

Another firm exhibiting machines for sheet- 
metal work are Messrs. J. Rhodes and Sons, 
Limited, Grove Iron Works, Wakefield, who show 
one of their No. 21 ‘‘ Invincible ” power presses, 
with dies for stamping the tops and bottoms of 
petroleum-cans, and also a No. 61 panelling press, 
with die for panelling the bodies of petroleum- 
cans. This machine has an automatic body-bend- 
ing device. There is also a machine for tightening 
up the top and bottom joints of petroleum-cans 
in a way that effects a considerable economy in 
solder. An interesting exhibition of sheep-shear- 
ing machinery may be seen at the stand of the 
Wolseley Sheep-Shearing Company, Limited, Sydney 
Works, Alma-street, Birmingham. 

Ozonair, Limited, 96, Victoria-street, London, 
S.W., have a stand at which examples of the prin- 
cipal portable types of ozone-generators are shown. 

ese are used in the production of absolutely pure 
ozone, which is now used for a great variety of 
urposes, being a great aid to ventilation. A full- 
sized plant may be seen in operation. 

One of the most interesting exhibits in the hall is 
to be seenat the stand of the Holland Drilling Com- 





ny, Heerlen, Holland. It consists of a ‘‘ Holland” 
drill, which is a boring-tool in seven parts, for mining 
or other work, and also a *‘ Holland” stratameter 
in two parts. These will well repay inspection, for 
we understand that they have not before been 
exhibited in this country. We will deal with the 
drill first, but before describing its action we may 
say that the method of what is known as “core 
drilling” is now generally acknowledged to be the 
most effective means of obtaining a true idea of 
the geological conditions of a given area, but up to 
a comparatively recent date the method could only 
be carried out in rocky formation, where the 
diamond-crown could be applied. In soft sands, 
clays, or marls only the drill-bit could be used 
with the hydraulic or the dry system, and accurate 
results could not be obtained therefrom, such 
things as fossils, shells, &c., which are of great 
value in the identification of rocks, being smashed 
and powdered by the tool. The samples also 
brought up by the flushing water were so much 
mixed with particles from higher beds, and other- 
wise transformed, as to be of no use as a means of 
identification. With clays this was particularly 
the case, on account of the flushing water diluting 
the clay and bringing up a clean-washed sand. In 
such cases there was the risk that the beds might 
be classed’ as sand, though they were in reality 
sandy clay. 

In order to overcome these drawbacks, the 
‘* Holland ” drill was designed. It isa hollow rotary 
drill, consisting of an outer core-barrel a (Fig. 3, 
page 363), with an inner protecting tube b. The top 
of the core-barrel a is screwed on to the boring-rods 
or pipes by a connecting piece c, whilst the cutting- 
bit d is screwed on at the lower end. The detach- 
able steel cutting-teeth e are made of tempered 
steel and are shown in detail in Fig. 4; they are 
dovetailed into the crown as shown at f, and can 
be readily removed when they require sharpening. 
On the inside there is a thin cutting crown g 
screwed on, containing a core-catcher h. The 
flushing water, which enters at i (Fig. 3), follows 
the direction of the arrows, passing down between 
the outer core-barrel a and the inner core protecting- 
tube b through the crown d, after which it ascends 
on the outside of the apparatus. The holes by which 
the flushing water escapes through the cutting-bit d 
are shown clearly in Fig. 4. The inner core-barrel is 
built up in short lengths in order to facilitate the 
extraction of the core, which is often of an adhesive 
nature when the tool passes through sticky clay. 
Without this precaution it would be difficult to 
extract the cores free from damage. The method of 
jointing the various lengths is by means of a flat- 
threaded screw, which allows a rapid and easy mani- 
pulation. These joints are said to be absolutely water- 
tight, and are subject to very little wear. The valve 
k is for the purpose of allowing the air that is locked 
in the inner tube b to escape when the boring-tool is 
lowered into the water that stands in the borehole 
after the boring-rods have been withdrawn, and the 
bolts 1 are for holding the seating of the valve in 
place. It is claimed that with this drill the rate of 
progress is at least as quick as that of the most 
modern drilling plants, and on several occasions as 
much as from 250 ft. to 280 ft. have been bored in 
24 hours. 

The stratameter to which we previously alluded 
is, as the name implies, an instrument for measuring 
the dip of the strata through which the bore-hole 
is made, and from which samples are brought 
up. In this instrument, which we illustrate in 
Fig. 5, a magnetic needle is used, and, before 
the breaking off of the core, this needle settles in 
a north to south direction, where it is clamped in 
such a way that its direction may be marked on 
the core, enabling the core to be afterwards re 
placed in the same position as it originally occu- 
pied in the hole. In the “‘ Holland” stratameter 
the manner in which the magnetic needle can be 
fixed is claimed to be a great improvement over 
similar instruments hitherto in use, in which 
the fixing was either done by means of clockwork 
placed in the apparatus itself, or by a weight 
lowered on the apparatus at a given time, bringing 
the clamping device into action. In the case of 
clockwork a catch was liberated which clamped the 
compass. In other appliances, again, an increase 
of the pressure of the flushing water is produced 
as soon as the tools are raised, by means of a 
sliding connection between the core-barrel and the 
rods, and in this way a catch is liberated which 
clamps the compass. In the case of the instrument 
we are describing, however, the action of clamping 
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the compass is much simplified, resulting in a great 
saving of time. 

The action will be better understood on reference 
to Fig. 5, which is a longitudinal section through 
the instrument. This comprises a barrel H screwed 
on to the piece Z’, having a sliding top A, the 
section of which is hexagonal at the upper end and 
is screwed internally to receive the end of the 
drilling-rod. At the lower end of this sliding-piece 
a ring C is screwed on, by means of which the 
sliding-piece is held in the barrel H. The sliding- 
piece A is kept in the upward position by the 
spring E, and is held so while the tool is drilling. 

The piece Z’ has also an internal screw thread for 
connecting it to the core barrel. It also supports 
the bell-shaped part K, which is connected to it 
by the water-tight socket S. In the upper part of 
the chamber K there is a movable pin G, made in 
such a way that no water can enter the chamber K, 
the pin being held up by the spring F. In the top 
of the part Z’ the piece U is inserted, the bottom, 
part Z, of which carries in the centre a pivot Y 
supporting the magnetic needle X. The needle is 
covered by a glass plate T, with a circular opening 
in the centre and a liner W, through which 
passes the piece V, held up by the spring R. The 
cap of the magnetised needle is grasped by the 
— i. of the piece V, and is so kept 
elevated free from the pivot, and —— against 
aring above. At the top of the piece V the cup P 
is inserted, and is secured by a pin to prevent 
any accidental turning. Inside the cup isa i 80d 
disc O, which is fixed by an elastic metal ring 
M, and exactly over the centre of this paper disc 
there hangs the point of a small pendulum L, 
which is suspended in the gimbal ring J by a con- 
nection I atthe end of the pinG. The action of the 
stratameter when in use is as follows :—The weight 
of the rods is partially balanced while drilling, but 
as soon as the core is going to be raised the rota- 
tion of the drill is stopped, and the full weight 
of the rods is allowed to bear for about two 
minutes on the stratameter. This compresses the 
spring E and forces the top A downwards, the 
piston D being at the same time pushed down 
on the pin G. By this pin the slight move- 
ment of the piston D is transmitted to the pen- 
dulum L, a the point N at the end of the 
pendulum is forced into the paper disc O, in conse- 
quence of which the cup P is moved down, com- 

resses the spring R, and pushes the part V down. 

his causes the claw at the lower end of this piece 
to release the cap of the compass needle, and the 
needle settles freely on the pivot below and auto- 
matically points to the north. In about two 
minutes’ time the needle will have come to rest and 
the rods are lifted. The moment this takes place 
the spring E expands and pushes up the sliding- 
piece A. The spring F also pushes up the piston 
D together with the pin G, and the pendulum L is 
lifted. The pressure on the cup P then ceases, the 
released spring R again pushes up the piece V, and 
the needle X’ is again grasped, lifted off its pivot, 
and clamped in such a way that it is fixed in the 
north to south direction. When the tools have 
been taken out of the hole, the north to south 
direction of the clam needle may be marked on 
the core, and from this the dip and strike of the 
strata may be ascertained. The inclination of the 
hole and its bearing may be found by observing the 
impression made by the point on the end of the 
| aremecen- L on the paper disc. From the distance 

etween the impression and the centre of the disc, 
and from the position of this in respect to the 
clamped needle, the inclination and direction 
required may be calculated. 

There is also exhibited at this stand a ‘‘Holland” 
self-registering drilling-controller, by means of 
which an exact automatic record of the advance of 
the drill during any period is recorded on a chart. 
When lifting and lowering the rods the instrument 
is thrown out of gear by means of a small lever 
which operates on a friction joint on the outside of 
the apparatus. 

The oil-engineering side of the Exhibition is 
decidedly disappointing. The special catalogue 
which deals with it contains references to only 
twenty-nine exhibits, and even of these twenty- 
nine considerably more than half are devoted to 
models, to exhibits of samples of oil, and to the 
displays of various trade journals. Apart from the 
apparatus shown by the Holland Drilling Company, 
reterred to above, oil - mining proper is repre- 
sented by little more than various models of boring 
plants. The utilisation of oil is, however, illus- 








trated by exhibits of internal-combustion engines 
on five stands. These respectively show some of 
the products of the Westinghouse Brake Company, 
Limited, of York-road, King’s Cross, London, N. ; 
Messrs. Blackstone and ., Limited, of 81, 
Cannon-street, London, E.C.; Messrs. William 
Beardmore and Co., Limited, of Glasgow ; the 
India-Rubber, Gutta-Percha, and Telegraph Works 
Company, Limited, of Silvertown; and Messrs. 
Tangyes, Limited, of Birmingham. Of these ex- 
hibits, those of the Westinghouse Brake Company 
consist of examples of the ‘‘ Cross” oil-engine and 
air-compressors, which have in the past been de- 
scribed in detail by us and need not be dealt with 
again. The stationary and portable oil-engines, 
shown by Messrs. Blackstone, and the oil-engine of 
Messrs. Beardmore have also been described in our 
columns. There are three enginesshownon the stand 
of the India-Rubber and Gutta-Percha Company. 
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One of these is of Crossley make, and is coupled to 
a 5.5-kw. Silvertown dynamo. The two others 
are Silvertown petrol or paraffin sets with dynamos, 
intended for private house, hotel, or ship lighting. 
The sets are respectively of 0.75 kw. and 3 kw. 
The engines are fitted with thermo-syphon cooling 
for small sizes and with water-pumps for larger 
sizes. High-tension ignition and automatic lubri- 
cation isused. Governors are fitted which regulate 
within 5 per cent. 

The display of Messrs. Tangye is certainly one of 
the best inthe Exhibition. It consists of a gas-and- 
oil-engine specially arranged for work in connection 
with well-boring. The engine is of the horizontal 
type, and develops 36 brake horse-power for daily 
runs of 10 to 12 hours at 200 revolutions per minute. 
It is not ible in this notice to deal with the 
mechanical details of the engine, but some mention 
should be made of the special features embodied in 
it in order to make it specially suitable for well- 
boring work. These special features are concerned 
in the main with the fact that the engine is 
arranged for working with well-gas, benzoline, or 
fresh crude naphtha from the wells. For use where 





heavy benzoline is used as fuel, there is a 
warming-tank, around which some of the cir- 
culating water from the cylinder is passed to 
assist in the vaporisation. is tank is also fitted 
with arrangements by which some warm water can 
be passed round it when first starting up in very 
cold weather. For use with crude naphtha the 
engine has an exhaust-heated vaporiser, which 
distils off the lighter constituents from the oil 
which pass to the engine, the heavier products 
being returned to the pipe line. This apparatus 
is arranged so that pa is no possibility of 
external flame—a matter of much importance 
on oil-fields. When using the vaporiser the engine 
must be started with benzoline. The fittings 
for using well-gas form an integral part of 
the engine, and the arrangements allow of running 
with gas and oil at one and the same time if the gas 
supply is insufficient to furnish the full power. 
We understand that the engine, which makes a 
very fine exhibit, received a Gold Medal at the 
recent Baku Exhibition. Before concluding we 
should mention that there are stands at the Exhibi- 
tion displaying the Galloway-Hill boiler-furnace of 
Messrs. J. and P. Hill, of Sheffield, and the Ker- 
mode liquid-fuel system of Messrs. Kermode, 
Limited, of Liverpool. We need not refer in detail 
to these pieces of apparatus, however, as we have 
described them in the past. 





NOTES. 
Epucation In Japan. 

Tue thirty-seventh annual report of the Minister 
of State for Education in Japan, which has just 
come to hand, is at once, in many respects, an 
inspiration and an example to all who are engaged 
in educational work. It is not a mere record of 
good work done, although in this respect it is 
remarkable when we remember the short time that 
Japan has been in contact with Western civilisa- 
tion ; itis full of suggestive ideas, those in supreme 
command insisting on the necessity for all the 
work being of an educational nature, tending to 
develop the powers of the students. On the one 
hand, special means are taken to provide efficient 
teachers, so that the teaching staff of every school 
may be made complete and perfect, while, on the 
other, honour and encouragement are given to all 
persons of merit connected with education. At the 
same time profound attention is paid to the moral 
education of pupils and students. Development in 
this respect is carefully fostered, and the work is 
backed up by both intellectual and physical educa- 
tion. This is done chiefly because the great differ- 
ence between present and past conditions of Japan 
is clearly recognised. Not only are its internal 
affairs now more complex than ever, but its inter- 
national relations are now of a multifarious nature, 
and its intercourse with other nations more frequent 
and intimate. Every department of education has 
received very close attention during the year 
under review. The text-books have been revised, 
and the most up-to-date methods introduced into 
the schools, of which there is a great variety, not 
only for elementary and secondary education, but 
also for specialised education in all its forms. 
While a good general education is given as a 
foundation, special attention is paid to every de- 
partment of technical education. There are said 
to be 5614 technical schools, but of these 5192 are 
supplementary schools, in which the simplest appli- 
cations of the work of the elementary schools to in- 
dustries of the district is given. There are fourteen 
higher grade institutions under the direct control 
of the Department of Education, in which a very 
complete —— is given in subjects pertaining 
to commerce, industry, and agriculture. At the 
head of the educational system are the Imperial 
Universities, which are now very completely organ- 
ised and equipped. The Imperial Universit of 
Tokyo has six colleges—namely, those of Law, 
Medicine, Engineering, Literature, Science, and 
Agriculture, and, in addition, has a university hall 
for graduates. The University of Kyoto has a College 
of Law, two colleges of Medicine (one in Kyoto and 
the other in Fuknoku), a college of Literature 
and a college of Engineering. The colleges of Enyi- 
neering are especially well equipped, and their 
arrangements and methods will compare very 
favourably with similar institutions in other parts 
of the world. With such facilities it is no wonder 
that so few engineering students now require to 
come to this country for the theoretical side of their 
training. When they do come, it is usually to gain 





364 


ENGINEERING. 


(Sept. 13, 1912. 





further practical experience in works. A consider- 
able number of the best students are sent abroad 
for study, and these are generally teachers or 
graduates of the schools under the direct control 
of the Education Department. The Japanese not 
only develop their own institutions, but they keep 
themselves informed regarding the best that is being 
done in other parts of the world. 


Tue Sotusitity or Carson IN IRON AND 
NICKEL. 

In his researches on the solubility of carbon in 
iron and nickel, Otto Ruff (Metallurgie, 1911-12) 
melted iron in a graphite crucible, enclosed in a 
carbon-tube electrical-resistance vacuum-furnace, It 
was kept molten until saturated withcarbon, and the 
crucible was then, by means of a special device, 
allowed to fall through the furnace into a closed 
vessel of ice-cold water. The temperature was read 
by means of a Wanner optical pyrometer, and the 
quantity of dissolved carbon was estimated analytic- 
ally. The experiments have been carried as far as 
2620 deg. Cent. without any separation of the com- 
ponents intotwo layers. The solubility of graphite 
in iron increases with the temperature from 1130deg. 
Cent., the solubility curve having an abrupt change 
of direction at 1837 deg. Cent. and 6.6 per cent. of 
carbon, and a very distinct maximum at 2220 deg. 
Cent. and 9.6 per cent. of carbon, correspondin 
at these two points with the iron carbides Fe, 
and Fe,C respectively. The rapidly - quenched 
specimens show the structure of the metastable 
eutectic, with the excess of graphite in the 
form of parallel plate with the octagonal faces. 
Although the freezing-point curve of the iron- 
carbon alloys has critical points corresponding 
with Fe,C and Fe,C, the equilibrium point 
3 Fe +C = Fe,C is always below the saturation 
point of the carbide, so that the only solid phase in 
contact with the solution is graphite. The carbides 
are endothermic compounds at temperatures above 
700 deg. Cent. e diminished solubility of 
graphite in iron above 2220 deg. Cent. is due to 
dissociation of the carbide Fe,C. Below 2220 deg. 
Cent. the reaction 3 Fe,C = 2 Fe,C + C takes 
place, and at 1837 deg. Cent. the reaction into free 
iron and carbon; thus Fe,C =3Fe+C. The 
boiling point of iron saturated with carbon is 
2750 deg. Cent. under a pressure of 10mm. of 
mercury, whilst under the same conditions as to 
pressure, pure iron boils at 2220 deg. Cent. The 
vapour of the alloys contains both iron and carbon. 
In the process of solidification the quantity of solid 
carbide formed is determined by its velocity of dis- 
sociation and the difference between its equilibrium 
concentration and its solubility, whilst the rate of 
cooling, by determining the extent of the supersatu- 
ration, also affects the result. This quantity of car- 
bide may be computed under given conditions, by 
means of the formule deduced from these experi- 
ments. The solubility of carbon in molten nickel in- 
creases with the temperature, reaching a maximum 
value of 6.42 per cent. at 2100 deg. Cent., correspond- 
ing with the composition of nickel carbide (Ni,C), 
whilst above 2100 deg. Cent. the solubility remains 
constant. This carbide is much less stable than 
iron carbide, and not more than 1 per cent. of 
carbon is retained in the combined state even on 
rapid quenching. The carbide appears as a distinct 
micrographic constituent in etched specimens. 


Tue Mevrinc-Pornt or TANTALUM. 

Herr Werner von Bolton’s first estimate of the 
melting-point of tantalum was 2250 deg. Cent. Re- 
determinations which M. von Pirani made in 1910 in 
the course of an investigation of refractory metals 
gave a much higher value—2800 deg. Cent.— 
and this value was subsequently raised to 3100 deg. 
Cent. in consideration of probable errors. The 
determinations are very difficult, It is not easy to 


ordinary sense ; and while in the case of gold, for 
instance, some impurities can be eliminated at high 
temperatures, incandescent tantalum absorbs gases, 
alloys with other metals, and attacks oxides, even 
thoria and zirconia. That we have no reliable 
temperature scale beyond 1600 deg. Cent. is another 
ditticulty which affects all high temperature work, 
but this makes it all the more desirable to secure 
additional knowledge about the behaviour of refrac- 
tory metals at high temperatures. Some time ago 
Messrs. M. von Pirani and A. R. Meyer communi- 
cated to the Deutsche Physikalische Gesellschaft an 
account of redeterminations of the melting-point of 


tantalum by two methods carried out in the lamp 








works of Siemens and Halske at Charlottenburg. In 
the first method, a strip of tantalum, 1 mm. in 
width, 0.04 mm. in thickness, and 100 mm. long 
was suspended in an evacuated glass bulb (pressure 
0.005 mm. of mercury, maximum). The strip made 
a tantalum-ribbon lamp, which was first slowly 
heated up to 1600 deg. and 2000 deg. Cent. in order 
to make an extension of the temperature scale by 
observing the radiation from the blackened bulb 
(acting as black body) and corresponding current 
intensities and potentials. A tungsten wire was 
heated in parallel with the tantalum; the two 
series of results were in excellent agreement, and 
in the case of the tungsten wire the calibration 
was extended up to 2300 deg. Cent. The current 
was then increased until the ribbon, which had 
previously been aged for 70 hours at 2000 deg. 
Cent., melted. Calculations were made on 
Stefan’s law (total radiation), and on Wien’s law 
(radiation for wave-length 0.640). As the tan- 
talum ribbon was suspended vertically— apparently 
from two hooks, though particulars were not given 
—it was possible that it was strained by its own 
weight, and gave way before its real melting-point 
was reached. Another method was therefore tried. 
A tantalum wire, 1 mm. in thickness, was made 
the anode of a mercury arc whose intensity 
was increased until the point of the wire melted 
to a bead. The moment of fusion was easily 
observed, because the bead moved with the arc 
surgings. The mean of fourteen determinations 
by these two methods gives the melting-point as 
2850 (+ 40) deg. Cent., so that it would appear 
that the influences of the sources of error had 
been over-estimated in 1910. The latter method 
gave rather high values, ranging in the five deter- 
minations from 2845 up to 2890 deg. Cent., while 
the nine determinations by the first method (dis- 
regarding two not quite trustworthy measurements) 
yielded values lying between 2820 and 2860 deg. 
Cent. The estimates are based upon the Holborn- 
Valentiner temperature scale of the Reichsanstalt, 
which assumes that gold melts at 1064 deg. Cent., 
and palladium at 1575 deg. Cent., and upon Wien’s 
constant c = 14,200. The temperature coefticient 
of the electric resistance of tantalum was also 
observed by the first method. The curve is very 
nearly a straight line up to 2800 deg. Cent., and 
agrees with the curve previously traced from the 
temperature of liquid air up to 1800 deg. Cent. 








LAUNCH OF THE DesTROYER ‘ OAk.”—H.M.S. Oak, 
the third torpsdo-boat destroyer of the Firedrake type, 
built for the British Admiralty by Messrs. Yarrow and 
Co., Glasgow, was successfully launched on Thursday, 
the 5th inst. The Oak is 255 ft. long with a beam of 
25 ft. 7 in.; the propelling machinery consists of Parsons 
turbines, driving twin-screws. Steam is supplied by three 
of the latest type of Yarrow boilers, fitted with the firm’s 

tent feed-heating device, and arranged for burning oil 
- 1 hoc he contract speed of the vessel is 
‘ nots. 


**Mintmum Wace Act, 1912: Awarps.”—This is the 
name of a little book that has recently been published 
by the Colliery Guardian Company, Limited, London. 
It has been compiled with the object of presenting a 
collection of the awards issued under the Coal-Mines 
(Minimum Wage) Act, 1912, as there has been a widely- 
expressed desire fora handy book of the kind. It con- 
tains, first of all, after the introduction, the text of the 
Act, following which is a list of the awards for all the 
different districts. The k should prove useful to 
anyone interested in the subject. It measures 64 in. by 
4} in. by 2 in. 


Contracts —The Hydraulic Engineering Company, 
Chester, have received an order from the Hull Joint 
Dock Committee for twenty-six 1-ton electric capstans of 


| their special turnover type, and forty-four fairleads.— 
|The Mirrlees Watson Company, Limited, have recentl 


secured an important repeat order from Messrs. D. Col- 


ville and Sons, Motherwell, for a barometric-jet steam- 


condensing plant directly connected to rolling - mill 


| engines, the steam duty for which is 200,000 lb. per hour. 


s ki f ity i 
— tantelem, apenbing of purity i the | They have also received orders for eleven sets of their 


Mirrlees-Leblanc multi-jet plant, for a number of different 


installations ; orders for six sets of surface condensers; | 


for three sets of barometric-jet condensing installations ; 
for two sets of Mirrlees low-level jet-condensing plants ; 
and for several Mirrlees-Leblanc rotary air-pumps, of 
both the land and marine types. A number of these 
orders are repeat orders.—Messrs. Ed. Bennis and Co., 
Limited, Little Hulton, Bolton, and 28, Victoria-street, 
S.W., have recently closed contracts for the sale of 
eighty-eight Bennis stokers of various types, including 
twelve for the Hartlepools Pulp and Paper Company, 
Limited, West Hartlepool; twelve for es teel, 
Peech and Tozer, Limited, Phoenix Steel Works, Sheffield ; 
and four for the City of Leeds Electric Light Depart- 
ment, Leeds. They have also sold four sets of elevating 
and conveying plant of various sizes. 


INDUSTRIAL NOTES. 


Tue interest of this year’s Trade Union Congress 
was well maintained up to the end of last week, 
The debate on compulsory arbitration was resumed 
on Thursday, and Mr. Jobn Ward, M.P., gave some 
good advice on the subject of Government interference 
in industrial disputes. The feelings of the miners and 
the weavers were definitely against compulsory arbitra- 
tion, and it was clearly shown by vote that the Con- 

ress was not ready to accept it. The working of the 
nsurance Act also came up for discussion on that 
day, when the Act was described by one speaker as 4 
curse to the casual workman. A conspiracy between 
employers and workmen was said to have been 
brought about in order to coerce trade-union 
members into joining the ranks of the insurance 
companies, and a resolution was moved against 
it. The proceedings of the Congress on Friday 
were no less interesting, Syndicalism being the chief 
subject of discussion. The subject was considered and 
finally condemned. There did not appear, however, 
to be avery clear idea in the minds of some of the 
speakers what Syndicalism really was, some speakers 
honestly confessing that they did not know. Inde- 
pendent political action was approved of, and the 
ge sy of Syndicalism did not have a difficult 
task, the Syndicalists being beaten by an enormous 
majority. At the final sitting on Saturday the dele- 
ates rejected the resolution affirming the necessity 
or the unification of the labour forces, and a demon- 
stration was made against the Insurance Commis- 
sioners. It had been decided to hold a special con- 
ference in London on September 18, at which the 
insurance question would be considered. Replies had, 
however, been called for by the Commissioners before 
the 18th, and it was suggested by the chairman, Mr. 
Will Thorne, M.P., that the date of the conference 
should be. changed to the 13th. This was, however, 
overruled, and the original date was adhered to. Alto- 
gether this year’s Congress has been a particularly 
in teresting one. 


At Zurich, on the 10th inst., the seventh Congress 
of the International Association for Labour Legisla- 
tion was opened, some 200 delegates being present. 
The President this year was Herr Scherrer, a member 
of the Swiss Upper House. The question of a Satur- 
day half-holiday for workwomen and young persons 
came up and, after a long discussion, a resolution was 
proposed by a French delegate, and adopted, that the 
matter ought to be made the subject of an interna- 
tional convention, and that a sub-committee be 
instructed to draft a memorandum to be submitted to 
the next meeting of the Association, which will meet in 
Rome in 1914. A proposal to exclude women from the 
trade of compositors, because of the risk of lead- 
poisoning, was rejected, and the subject of sweating 
came in for a lengthy discussion. 


It has been known for some time that the Boiler- 
makers’ Society wishes to withdraw from the Ship- 
yard Agreement, and the position of the society was 
considered on Tuesday last at a National Conference 
of ee mee of the society held at Newcastle. It was 
stated by the general secretary, in the last annual 
report, that while the agreement did not prevent 
‘*the most unwarranted lock-out in our history, but 
was rather the justification from the employers’ point 
of view for the lock-out,” it ‘‘ did prevent, and is still 
preventing, the legitimate advance of wages that trade 
warrants,” and this is the ground on which the society 
wishes to retire from the agreement. The Conference 
was adjourned until Wednesday. It was thought on 
Tuesday that there had been a feeling among a number 
of the delegates that it would be advisable to take 
another ballot on the question of the desirability or 
otherwise of an amended agreement, it being pointed 
out that fewer than 5000 out of over 50,000 members 
had voted on the last occasion. Some of the delegates 
were of opinion that some sort of agreement is neces- 
sary for collective bargaining, and it appears possible 
that another ballot may be shortly taken on the 
subject. 


On Tuesday last an amusing and suggestive scene 
| was witnessed at the headquarters of the Amalgamated 
| Society of Railway Servants in Euston-road. It was 
|@ sequel to the trouble that arose between the 
| officials of the union and a dozen casual clerks, who 





were railway men, who were said to have lost their 
|employment through victimisation. The trouble re 
| sulted from the rate that these men were paid by the 
Amalgamated Society of Railway Servants. It appears 
that the men were engaged temporarily on account 
of the increased work necessitated by the Insurance 
| Act, and they expressed dissatisfaction at receiving 
/only 30s. a week. The minimum that the National 
| Union of Clerks had urged, and which was supported by 
| the Trades Union Co) , was 35s. The trade-union 
rate was demanded by the men, and was, we understand, 
refused on the ground that they were merely “ casual 

workers. On the previous Saturday an intima- 
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tion had been received by the men that their ser- 
vices would not be required for some time, as the 
insurance cards were not ready for them to deal with. 
This was, however, only regarded by the men as an 
excuse for ———. them. They believed that 
the eards would be delivered on Tuesday, and so they 
posted pickets outside the head-quarters of the society 
in order to prevent other men being taken on. 





The subject of the amendment of the Trade Dis- 
putes Act, 1906, has not been allowed to drop, and on 
‘Tuesday last the text of Lord Robert Cecil’s Bill to 
amend the Act was issued. The Bill is backed by 
Mr. Fletcher, Mr. Mills, and Mr. Sandys, and pro- 
poses to make trade unions liable in civil actions for 
tortuous acts committed with their express sanction 
or recognition. Those funds, however, which are 
specifically allocated to provident purposes it is pro- 
posed to protect. The Bill appears to be only a 
partial attempt to put a stop to the acts of violence 
that can now be committed with impunity under 
the Trade Disputes Act, and does not seem to go far 
enough, though, perhaps, it is better to destroy 
this immunity from punishment by degrees than to 
attempt at one stroke to sweep away the Act entirely. 
For the complete immunity from civil liability now 
possessed by trade unions, when they induce others to 
break contracts of employment, a limited immunity 
is to be substituted, which will take effect in one case 
only—namely, where the person who is induced to 
break his contract of employment is a free labourer, 
whose contract of employment was entered into for 
the purpose of assisting one of the parties to a trade 
dispute. With regard to ‘‘ peaceful picketing, the 
Bill proposes to limit the number of pickets to two 
persons, but no more,” in any one place, and to insist 
that every picket, whether acting on his own behalf or 
on the behalf of a trade union, shall wear a badge 
showing conspicuously the word ‘‘ picket,” and when 
he is acting on behalf of a trade union, the name of 
that union. 

Another attempt was made in Manchester on 
Tuesday last to dispose of the ‘‘ bad spinning” 
problem, which has for a long time caused trouble. 
On that day the representatives of the Federation of the 
Master Cotton Spinners’ Association met the Card and 
Blowing Room Hands’ Amalgamation for the purpose 
of signing the ‘universal list” for ring-spinning. 
Advances of wages equal to, on the whole, probably 
10 per cent. are given in the list. Larger benefits 
will accrue to some operatives, but for others the list 
may mean a slight diminution of pay. Earlier this 
year strikes accompanied the agitation for the new list 
at some mills, and a great lock-out was at one time 
threatened by the employers at the whole of the fede- 
rated mills. In the afternoon of Tuesday complaints 
of bad spinning were dealt with, and it was alleged 
by the operatives that they had suffered serious loss 
owing to bad material being put on machines run at an 
excessive speed, breakages, in consequence, causing a 
hindrance to the spinners in their work. The output 
had consequently been reduced. On the other hand, 
the employers attributed the blame to the naturally 
poor quality of the cotton now being used at their 
mills. In consequence of the trouble caused by 
these disputes, the Oldham branch of the Spinners’ 
Amalgamation and four other branches proposed to 
withdraw from the Brooklands Agreement, though it 
seems probable that they only meant that the agreement 
required amending insome respects. No decision was 
arrived at on Tuesday, and, after a friendly discussion, 
the conference was adjourned for a fortnight. 


The Association of Chambers of Commerce began its 
autumn meeting on Tuesday last at Newcastle-on-Tyne. 
The Association’s deputation to Mr. Asquith was re- 
ferred to by the chairman, Sir Algernon Firth, in his 
address, and the Prime Minister’s comparison of wages 
and prices was criticised. The year 1900 was taken by 
Mr. Asquith as the base-year, and counted as 100, 
and was, the speaker said, a boom year in which the 
price of coal and the wages paid in the coal industry 
were very high. If comparisons were made of the 
eleven years before and the eleven years after this 
date, it would be found that the index-number for 
wages was 75.79 in 1889, 100 in 1900, and 88.83 in 
1%11, and the price of goods 62.7 in 1889, 100 in 1900, 
and 74.7 in 1911, Fluctuations of that kind in one 
important trade vitiated any comparisons made with 
& base-year of such remarkable movement. The fact 
that prices of food had advanced 11.3 per cent. since 
1) was indisputable, but it must not be forgotten 
that, out of the last forty years, it was only in the 
nineties that food prices were below to-day’s index- 
figure of 111.6, an 
1517. Compared with 1879, the earliest year for which 
they had wage figures, wages to-day were 17 per 
cent. higher and commodities 30 per cent. lower 


must not be forgotten, in considering the question | 
ol increased cost of living as a cause of labour unrest, 
that many Acts had been passed which improved the 
Uuancial position of the working classes. On the 





they had been as high as 156 in| : 
| is 


| percen 
It | 


other hand, the heavy and increasing contributions of 
workers to their trade-union funds constituted a 
serious drain on their resources. Payments to unions 
of as much as 3s. 6d. and 4s. a fortmight depleted the 
margin that the worker had for household expenses, 
and led to demands for additional wages out of 
which to pay these sums. The following defects 
in the Insurance Act were alluded to, and a resolu- 
tion was passed drawing the attention of the Govern- 
ment to them :—1l, The exclusion of employers from 
effective participation in the administration of the 
Act. 2. The absence of adequate checks against 
malingering. 3. The unfair burden upon employers 
in the case of (a) persons who receive certificates of 
exemption ; and (b) persons who reach the age of 65 
after the beginning of the Act, and who have not 
been previously insured thereunder. 4. The injustice 
done to persons over the age of 65 at the beginning of 
the Act by leaving them dependent for benefit on the 
discretion of the approved societies. 5. The position 
of persons who, being employed otherwise than by 
way of manual labour, and earning less than 160/. a 
year, receive such an advance of wages as will place 
them over the 160/. limit before they have been con- 
tributors for five years. 





The apprentice strike in Sunderland still continues, 
the number of apprentices out being about 800. The 
apprentices at Wallsend held a meeting on Wednes- 
day, and decided to return to work at 6 o’clock on 
the following morning. They have been out for about 
three weeks. 





The dispute at Wemyss Colliery, Firth of Forth, 
came to an end last week, 800 miners returning to 
work on Friday last. 


It appears as though there might be more trouble in 
the South Wales coal-field. A complaint is being made 
that the employers are not working the Minimum 
Wage Act and Lord St. Aldwyn’s award fairly, and the 
opinion is abroad that the Coal-Owners’ Association 
are not discouraging the individual companies in unfair 
—- It is said that pits have been overcrowded, 
and when men have failed to get a clearance and claim 
to be paid, they are stopped and kept idle, or set to 
work by night. There are also other grievances, and 
meetings have been arranged at which the men can 
decide what action they will take. 





A great strike appears to threaten America, at any 
rate if the statements of the Industrial Workers of the 
World—a new Syndicalist organisation of a very 
violent character—are to be believed. September 30 
is the time named for the commencement of a general 
strike unless two Italian workers, who are at present 
in prison, are released. The organisation appears to 
be especially strong in the steel, lumber, and textile 
industries, and it confines its work to the conversion 
of the uneducated and unskilled men, most of whom 
are Hungarians, Slavs, Italians, and other Southern 
European immigrants. 





‘* META-MECHANICS.” 
To THE Eprror oF ENGINEERING. 

Srr,—Your contributor on the above subject (who, 
perhaps, wisely disguises himself with a nom de plume) 
commits himself to some rather startling statements. 

Precision is very necessary in the study of any branch 
of science, but how can such subjects & discussed or 
written about without using certain convenient expressions 
and abstract nouns? 

Does the ‘‘O.M.” really believe that engineers using 
terms such as ‘*heat transference,” “‘quantity of motion,” 
&c., imagine that the things spoken of can be carried about 
like a spanner ? 

1. The molecules of hot gases in a furnace ‘‘ boinbard ” 
the plate of the conducting material, and set the molecules 
of the boiler-plate in motion, and in doing so lose velocity 
(and energy) themselves. The plate, in its turn, sets the 
molecules of water or steam in motion, or rather increases 
the velocity of their motion, thus raising their tempera- 
ture. In saying ‘‘ heat is conducted” we understand this. 

Yet your contributor says the ‘‘ molecular activity is a 
condition which cannot be transferred.” The molecules 
are not transferred, but the activity —i.¢., internal 
energy —most certainly is. 

He also says the “‘energy of combustion of the carbon 
and oxygen has not passed through the iron, no heat 
has been put into it, nor into the steam evaporated.” 
I beg to differ. Heat is molecular energy, and this energy 
has passed (part of it) into the water or steam from the 
furnace gases. 

2. The example of the tempered spring wound up and 
placed in a furnace presents no difficulty. The energy of | 


possess energy by virtue solely of their position. I believe 
that at present only the fact is known, and certain in- 
genious theories have been formulated to suit the facts 
—such as the mutual-attraction theory. 

The law of conservation does not require us to believe 
that the process of digging a hole under a weight stores 
anything in the weight. Digging only increases the 
available energy of the weight. One cannot deal with 
all the points which present themselves in this article. 

It would certainly be very interesting to learn at college 
such points about circles as the ‘Old Millwright” men- 
tions, and this could be done if the curriculum were spread 
over ten years instead of the usual three years. I note that 
the poor engineering-college man meets with the fashion- 
able condemnation. One is almost afraid to confess to 
any theoretical knowledge nowadays. 

Yours wy 7 


Rugby. Davy. 








LESSONS OF THE MILITARY FLYING 
CONTEST. 
To THe Eprror or ENGINEERING. 

Str,—That the recent British military aviation tests, 
organised to produce the best all-round flying-machine 
suitable for war purposes, have proved disappointing on 
the score of some vastly improved creation embodying far- 
reaching superior qualities not antag been discovered 
among the contestants, it must, on the other hand, be 
honestly conceded that a striking object-lesson of the im- 
mutable law of superiority of active versus passive area bas 
been irrevocably established. I refer to the illustration so 
forcibly demonstrated by Mr. Cody in this respect by 
means of his large 12-ft. diameter propeller plus great 
power, wherein the disc area swept out in mage 
utilises a greater volume of air, more in accordance an 
proportion to the desired requirements; a law also 
enunciated by the veteran Hiram S. Maxim. In all 
descriptions of these tests and the inevitable results—bar 
accidents—one invariably reads how surprising was the 
climbing powers, the flexibility of speed, the easy ascent 
from ploughed land, and the great weight of the Cody 
biplane evidenced during the trials ; but how many are 
the true explanations regarding the reason of these 
achievements? If the ability to fly in high winds addi- 
tional to the foregoing was so markedly apparent and 
incontrovertible—due in fact not so much to the high 
power employed, but the high efficiency of the rotary 
active surface of the 12 ft. propeller—-what must be the 
proportional increase in efficiency of still greater increased 
propeller diameter or active surfaces? Take, for example, 
the “‘gyropters” of the Davidson direct-lift machine, 
each no less than 27 ft. 8 in. diameter. Apart from the 
immense value, from a military or naval standpoint, of 
rising direct in an enclosed or restricted area, or from sea, 
the predominating feature stands unrivalled and incon- 
teatibly apparent that such a machine embodying in- 
creased qualities over the Cody biplane must well claim to 
comprise the methods for subjugating the air. In a recent 
visit to Taplow, Bucks, I was privileged to inspect this 
interesting creation, and saw the huge twin “lifters” 
(which perform also the function of propelling) now affixed 
to each side of the bird-like craft, the supporting auxiliary 
wing-like surfaces outstretched from each side of the 
machine, the whole certainly being a practical engineering 
job ; and it is a pity that for financial reasons it could not 

finished to enter into the lute contest. 

Reverting to the tests, the ‘‘ Antoinette” type mono- 
plane of Martin-Handasyde demonstrated its superior 
steadiness in strong winds, due to the position of the direc- 
tional tail so far to the rear, a principle originally ex- 
pounded by S. Brown in his models flown at the y Bron 
nautical Society ap | in 1870. The tendency to-day 
is to reduce the length of the fuselage, and consequently 
the position of the tail, a grave mistake in the present 
rigid “‘ power-kite” machine. With regard to the com- 

rison of results, it is difficult to comprehend the Cody 

ing awarded the premier prize when we analyse the per- 
formances of the others. Take, for example, the ‘‘ Bristol ” 
monoplanes. With an area of 210 sq. ft. and the expendi- 
ture of only 75 horse-power, a total weight of 1871 1b. was 
flown at a speed of 73 miles per hour, thus yielding a 
rcentage of 25 lb. per horse-power, and no less than 
.75 lb. being supported per square foot of surface. 
Against this we have the Cody biplane, with a total 
weight of 2680 lb., being raised with the expenditure of 
120 horse-power, yielding a percentage of 20.6 lb. per 
horse-power, and 5.54 lb. per sq. ft. of supporting surface. 
The maximum speed proved 72.4 miles per hour—a fine 
performance unquestionably for a biplane, but possibly 
uite within the power of the Farman to equal had 
this machine, with its 700 sq. ft. area, supporting 1913 Ib., 
been fitted with a similar 120-horse-power engine and 
12-ft. diameter screw, instead of its 70 horse-power utilised 
and 84-ft. diameter screw. Even so, we learn that this 
machine scored over the Cody, with a lift of 27.6 lb. per 
horse-power, the small ratio of only 2.76 lb. supported 

x square foot being due only to its smaller engine power. 

n the assembling, moreover, we find the Bristol scoring 





with 23 minutes and four men, against 1.35 hours of Cody, 
employing six men—a wide margin. 
It is not my contention that the Cody machine has no 


compression is converted to heat energy. The tempera-| salient features superior to the others, the powerfully- 
ture of the furnace lowers the elastic strength of the steel, | acting front divided elevator, the large rear screw, its 


ment. here is a ‘‘change from 
—the kinetic energy of the molecules of the steel. 


the spring takes a permanent set, and the only difficulty | high-aspect ratio and strength 
hat the heat evolved in the process forms such a small | on this point. 1 in is 
of the whole that it is not capable of measure- | the science of improvement in longitudinal and transverse 
tential to kinetic” | stability not one iota, and : 
| military purposes its weight-carrying capacity and ability 


_precludes any suggestion 
What I do maintain is that it advances 


inasmuch that for present 


3. I am sorry that the ‘“‘O.M.” has never been able to to withstand hard knocks is a desideratum not to be 


find anyone to explain how kinetic energy can be converted | despised, mere - power and larger screws p!aced on 
1s not, I think, to | other biplanes wi 


into potential energy. The difficult 


uce precisely similar results. In 


explain such conversion, but to understand why bodies | tumultuous winds Pixton flew the “‘ Bristol” monoplane 
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when the biplanes could not venture out; hence mere 
strength and speed is not everything in emergency, such 
as warfare, but rather inherent and automatic stability in 
all weathers. In this plea for stability I am proud to 
note that the machines designed in many are bird- 
like in principle and construction, the Etrich monoplane 
being remarkably stable in high winds, and requiring no 
warping to restore its oscillations in flight. This funda- 
mental law I have advocated in ENGINEERINGJand other 
journals for years. The British Handley-Page mono- 
plane partially embodies this feature. 

To summarise succinctly the real lessons shown by the 
trials, we must admit they form in order of rotation the 
following :—(1) The urgent need of a weyt > ye flying- 
machine, which will recover its balance aloft when upset 
by winds or engine troubles, a lesson tragically emphasised 
by the Mersey monoplane and more recent military 
disasters ; (2) more reliable engines, evidenced by the 
Martin-Handasyde and other machines ; (3) the improve- 
ment of the monoplane in strength and efficiency, in order 
to compete against the biplane in weight-carrying and 
strength whilst retaining its speed qualities and ability to 
fly in stronger winds ; (4) a direct-lift machine capable of 
starting and alighting on rough and enclosed ground, such 
as the bodied machine ; (5) the variable-surface mono- 

lane in order to vary the speed without loss of stability ; 
6) that the large-diameter screw meng plenty of power is 
a factor not to be despised ; (7) that a second test with 
other and improved types of machines, such as the heli- 
copter, ornithopter, or combinations of both in con- 
junction with the aeroplane, in addition to improved 
xeroplanes, should be sought, the first recent trials —— 
proved barely commensurate with the 20,000/. expend 
on them and being productive of no real advanced, hence 
safe, machine. In conclusion, I should like to state that I 
hope shortly to publish photographs and details of my 
own machine, built with the ulterior ambition of flying 
the Atlantic. Yours very truly, 
Epe@ar E. WItson. 
85, Glamorgan-street, Pimlico, London, 
September 8, 1912. 





MOTION STUDY: THE MAN. 
To THe Eprror oF ENGINEERING. _ 

Srr,—Your correspondent ‘‘ Observer,” in his letter 
published in your issue of the 30th ult., asks that ‘‘motion 
study ” and **man study ” shall be carried out by men of 
sympathetic dispositions. He cites certain cases of 
management which are of interest, but he does not 
indicate what line should have been taken except in a 
negative sense. mt 

t is very easy to drop into a fierce denunciation of 
system, and particularly to write scathingly of all the 
colours of the rainbow being brought into use to carry 
out the plans of the management. ‘‘ Observer ” probably 
has conscientious objections to the varied colours of 

stage -stamps and tram -tickets, though habit will 

ave reconciled him to these little conveniences of 
system. 

The use of many forms—‘‘ avalanches of Am pul to 
quote your correspondent again—may be justified by the 
same theory that justifies the use of many jigs. The 
object of jigs is to standardise manufacture, and the object 
of forms is to standardise or regularise the routine of 
administering manufacture. It is r economy to stan- 
dardise manufacture by jigs unless the design is standard ; 
and in the same way it is unprofitable to standardise the 
administration routine unless the policy of the ma ment 
is clear cut and well defined. If this ‘* headstrong” super- 
intendent, who was ‘otherwise kindly,” and had many 
admirable qualities of management, had a clear - cut 
policy, and knew his objective, criticism of the number 
of the forms he used is childish. The test of his 
efficiency as a superintendent must lie in the results he 
obtained. 

Will those who know the need for a strong head, when 

reorganisation has to be carried out on an extensive scale, 
ccntenih the possessor of the strong head as ‘* head- 
strong”? 
When all the forces of an established factory are 
arraigned against a policy of retrenchment and reform, 
is a strike positive evidence of absence of tact on the 
part of the management’ Might it not equally be 
evidence of a conspiracy to bear down by sheer weight 
of numbers any attempt to place the factory on a better 
basis ? 
When the enemy is within the camp, how shall the 
sympathetically - disposed manager get to work? If, 
again, the staff is out of balance owing to the volume of 
trade, how shall he rectify it and not deny his own 
sympathetic nature ? : 

No, the only practicable ideal of a manager with a 
proper sense of duty to his employers and his staff, be it 
administrative staff or workmen is to play the game, to 
give the square deal, and only those who have attempted 
seriously the square deal can know its grave diffi- 
culties. 

Sympathy is well enough, but the captain of industry 
who achieves the square deal will find his whole energies 
so absorbed to maintain it that sympathy of the kind 
**Observer” seeks will find small place in his business 
repertoire, nor need anyone wish it otherwise. 

The bonus system is a method of applying the square 
deal both to the workers and to the proprietors of the 
factory. The selection of unsuitable assistants to carry 
out the administration of such a system is regrettable, 


and injures the reputation of the management exceed- | 


ingly; but it is a man of poor spirit that would be 
daerved by the trouble of surmounting such difficulties 
from starting out to reach his desired 

A discussion that would be of great interest in these 
days would be one dealing with the function of furemen 





under modern efficient management. This would give 
some scope to the question of sympathetic management in 
its relation to staff loyalty and staff efficiency. 
ours truly, 
A Lonpon Works ORGANISER. 
September 2, 1912. 


To THE Epituz oF ENGINEERING. ° 

S1r,—May I be permitted to suggest that the diffi- 
culties referred to by your correspondents Mr. Towlson 
and ‘‘ Observer ” are wy eee a solved by the system of 
** scientific management ” which has been developed by 
Mr. F. W. Taylor, of Philadelphia? This system is, 
perhaps, not as well known in this country as it ought 
to be, although itis already in extensive use in the United 
States, with the most remarkable results. 

As Mr. Towlson says, workmen do not do their work 
as quickly as it could be done, they deliberately restrict 
their output, and they level themselves down to the 
slowest and most inefficient worker. On the other hand, 
as ‘‘ Observer ” points out, with equal truth, the fault 
lies to a large extent with the management, who by 
“* nigger-driving” their men and screwing them down, 
drive them in self-defence to ‘‘ spin out” their work. 
The fact of the matter is that, under the present state of 
affairs, the interests of the employers and of theemployees 
are essentially opposed. A very little consideration will 
show that on whatever system they may be paid, it is in 
the material interests of the workers, taken as a whole, 
to do as little work as possible and to get as much money 
for it as they can. On the other hand, it is obviously 
in the interest of the employers to get as much work as 
possible out of the employees and pay as little for it as 


ible. 

The trouble has been that hitherto there has been no 
means available of ascertaining in a scientific manner 
exactly how long it ought to take to do any given work ; 
hence it has been im ible to arrive at any definite 
standard in regard to the time the work ought to take or 
the amount that ought to be paid for it. The employer 
has only been able to make a more or less rough guess at 
the time work ought to take, guided by experience, 
rule-of-thumb, or instinct ; and it has been the constant 
endeavour of the workers to prevent the employer from 
guessing accurately, by deliberately working at an easy 
pace so that the employer can never find out how quickly 
the work could be done. Further, apart from deliberate 
‘*ca’canny,” in most cases the workman has not known 
how to do his work in the most efficient way. 

We have learned how to calculate scientifically the 
amount of material in our structures, but the estimation 
of the amount of labour still remains in the empirical 


state in which the design of structures remained in the | },, 


old days before we knew how to calculate stresses and 
strains. What Mr. Taylor has done is to show us how 
the amount of labour required for any given piece of 
work may be scientifically worked out as accurately as 
the amount of material. 

For the past thirty years Mr. Taylor, and those asso- 
ciated with him, have been engaged in scientific investi- 
gations with a view to determining the laws governing 
the s with which work of all kinds can be done, 
whether by men or by machines. They have studied the 
motions ot men doing all kinds of manual work; they 
have studied, for instance, by means of thousands of 
experiments, the turning of metals, and have developed 
formule and slide-rules by means of which the cutting 
speed, depth of cut, and feed required to do any given 
job in the minimum time may be worked out. The basis 
of their method of study is that they divide every piece 
of work into its elements, and determine the time required 
to carry out each separate element; a comparatively 
simple law can be arrived at governing the time required 
for each element, whereas if (as previous observers have 
done) an attempt were made to time-study the job as a 
whole, the number of variables would be so enormous 
that no law could be arrived at. A very considerable 
amount of data has already been accumulated as a result 
of such experiments, which render it possible to calculate 
the s with which various kinds of work can be done, 
and these data are, of course, being added to every day 
as fresh lines of work are investigated. 

Now the result of all this is that the employer, being 
able to ascertain accurately how quickly any given piece 
of work can be done, is in a position to insist on the 
work being done within the time specified. On the other 
hand, he is able to fix the standard time once for all, and 
to give an undertaking to the man that so long as the 
method (which is clearly specified) remains — 
the piecework or premium rate will never be “‘ cut.” The 
man, knowing that the employer can no longer be 
deceived as to the time the work ought to take, and that 
the piecework or premium rates rest on a stable founda- 
tion, and are not liable to be “cut” if he works too 

uickly, no longer has an inducement to “ ca’canny.” 
On the other hand, a positive inducement is offered to him, 
under Mr. Taylor’s system, to work as quickly as he can by 
actually increasing the piecework or premium rate as the 
work is done more quickly. It actually pays theemployer to 
do this, owing to the saving in standing charges ; further, 
it is recognised that, in order to induce the workman to 
do his level best all the time, instead of jogging on at an 
easy pace, as he does at present, it is necessary to allow 
him to earn considerably more than the current rate of 
wages, and it pays handsomely to let him do so, in view 
of the enormously increased outputs obtainable by Mr. 
Taylor’s methods. 

he method by which each job is to be carried out is 
first planned out; its elements are set forth on an 
‘instruction card,” together with the allotted time for 
each element ; these times are calculated, and are checked 
by stop-watch observations. If any improvement is sub- 
sequently made in the method, the element or elements 





on_ the instruction-card are revised, and their times 

redetermined. Any improvements which are suggested 

py the workmen, and are adopted, are paid for by a cash 
mus. 

As “Observer” has truly remarked, the greatest tact 
and experience in handling men are uired in intro- 
ducing the new system, and, above all, its introduction 
must not be unduly hurried. In fact, it has been found 
that it usually takes from three to five years to change 
the management of a works over from the old system to 
the new. Mr. Taylor has always made it a special point 
that the system must never be forced upon the men; 
they must be led and never driven. You start with one 
man, who has been carefully selected, and set him to 
work on the new system; you talk to him, get him 
interested in it, get him to see that it is to his advantage. 
Then you start another man, and then another. It any 
man does not like the system, you leave him alone, and 
devote your attention to another instead. For all this, 
of course, are required considerable judgment of character 
and understanding of human nature. After a time a 
certain stage is reached, when it begins to dawn on the 
rest of the men in the shop that those working under the 
new system are doing much better than they are them- 
selves, and, after that, the difficulty usually is to extend 
the system sufficiently rapidly to keep with the 
demands of the men who want to come under the system. 

So myo B has the system been introduced by Mr. 
Taylor and the experts he has trained, that never in one 
single instance have they been opposed by a strike. 
Strikes have, however, occurred in cases where attempts 
have been made to introduce the system without sufficient 
tact or experience of the ‘‘art of managing men.” 

“Observer” would probably object to the Taylor 
system at first sight, because it requires the employment 
of more foremen than before. This is true; but there is 
all the difference in the world between Mr. Taylor’s func- 
tional foremen and the ‘‘ feed and-speed” of whom 
“Observer” speaks. The ordinary ‘‘ feed-and-speed ” 
boss does not work on any scientific basis ; he is a nigger- 
driver pure and simple. The functional foremen have 
each his clearly-defined place in the scheme of things; 
each has his distinct duties, and each is essential to the 
complete and efficient working of the system. And the 
cost of these so-called *‘ non-producers” is justified, over 
and over again, by the increased output obtainable by the 
adoption of the system. The functional foremen are 
mostly promoted from the ranks of the workmen them- 
selves, and the opportunities for advancement open to the 
men are thus increased. I think it is safe to say that, if 
the speeding-up of the factory to which ‘‘ Observer” 
refers had been carried out according to Mr. Taylor's 
methods, the troubles which he mentions would never 
ve occurred. 

The three objections raised by your correspondent 
‘*Economy ” to modern systems of management are not 
applicable to Mr. Taylor’s system. That system does 
not start from the view-point that the workman is essen- 
tially a shirker ; on the contrary, it isa special point of 
the system that every workman is treated on his own 
merits as a distinct human being, and not as a mere unit 
in a mass of labour, as under the old system; moreover, 
an energetic and conscientious worker is given a far 
better chance of “‘getting on” under the Taylor system 
than under the old “‘levelling-down” system. There is 
no distinction drawn between “‘ feed-and-speed men ” and 
foremen, and therefore no division of authority and no 
friction ; it is true that each man is under the control of 
several foremen, but each of these foremen has his dis- 
tinct function, and with proper management they do not 
clash. In fact, it has been found perfectly possible for 
one man to serve several masters; indeed, itis to the man’s 
advantage not to be at the mercy of one single foreman. 

I have said that under the state of affairs hitherto ob- 
taining, the interests of employers and of employed have 
been essentially opposed ; but it is in the interest of 
employer and employed alike that work of all kinds 
should be performed as efficiently and as economically as 
possible. ages can thereby be raised ; hours of labour 
can be shortened ; manufacturers’ profits can be increased; 
and the selling price of the product can be reduced. 
Moreover, under the Taylor system, every man can be 
paid according to the actual amount of work he can do, 
and there is no levelling down to the standard of the 
worst worker ; and this is better for the workers, for it 
gives to every man the chance of doing better for himself 
than was possible under the old system. ‘ 

These results have actually been obtained in the United 
States, where it has been found that by the introduction 
of the Taylor system the total labour costs have been 
reduced by one-half, and frequently even more, while at 
the same time the wages paid have been increased by from 
30 to 80 per cent. 


September 10, 1912. 


Yours truly, 
Gg. © 


ALLINGHAM. 








INSTRUCTION IN RermnrorceD ConcreTe.—Clasees for 
the instruction of engineers in reinforced concrete are to 
be held at the Northern Polytechnic Institute, Holloway- 
road, N., commencing on September 20, the lecturer 
being Mr. R. Graham Keevil, A.M.I.M.E., M.C.L., for 
the session 1912-13. Further particulars may be obtained 
from Mr. Graham Keevil, Park House, Southdean- 
gardens, Wimbledon Park-road. 


Tue MEcHANICS OF THE AEROPLANE.—The transla- 


|tion by Messrs. Ledeboer and Hubbard of Captain 


Duchéne’s work, ‘‘ The Mechanics of the Aeroplane, 
recently published by Messrs. Longmans, Green and 

hip been adopted provisionally as the standard text- 
book for the use of officers undergoing their probationary 
training for the Royal eine Corps at the Central Flying 
School at Upavon, in Wiltshire. 
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PORTABLE OIL-MOTOR 
CONSTRUCTED BY 


MESSRS. BROOM AND WADE, 


AND AIR-COMPRESSOR. 


LIMITED, HIGH WYCOMBE. 








Tue plant which we illustrate above has recently 
been designed for, and supplied to, one of the largest 
firms of contractors by Messrs. Broom and Wade, 
Limited, High Wycombe, the motor being constructed 
by the Parsons Motor Company, Limited, Town Quay, 
Southampton. As will be seen, the plant consists of 
a channel-steel frame on wheels carrying the motor 
and compressor, and it is provided with a circulating 
water-tank, which is slung below the frame. The 
compressor has two cylinders 5 in. in diameter and 
6 in. stroke, and will compress 55 cub. ft. of free air 
per minute to 100 1b. pressure per square inch when 
running at 420 revolutions. The compressor is of the 
single-stage type, and is, of course, water-cooled. The 
cranks are placed opposite each other. On the crank- 
shaft, which is of large section and of Siemens- Martin 
steel, there is a heavy balanced fly-wheel, the main 
bearings being of ample length and adjustable. The 
cooling water is circulated round the compressor- 
cylinder jackets by means of & pump in the usual way, 
and all lubrication is carefully carried out. 

On the same frame or chassis as the compressor, and 
in line with it, is the motor, as shown in our illustra- 
tion. This motor is a 14-horse-power two-cylinder 
Parsons paraffin-engine of the usual type manufactured 
by this firm. It has magneto ignition, with patent 
timing drive, and is fitted with a paraffin vaporiser of 
Messrs. Parsons’ usual pattern. All the controls are 
mounted on the engine, and the lubrication is carried 
out by separate sight feeds, the engine itself being 
divided into two separate crank-pits. A governor 
is fitted on the forward end of the engine, and 
controls the speed within reasonable limits. As an 
additional stand-by battery coil ignition is fitted. 
Hung from the roof of the wagon may be seen the 
fuel-tank, from which fuel is supplied to the cylinders 
by gravity. All the working parts of the motor are 
amply strong, and the plant has been designed for 
ee full-power work without breakdown or 
trouble, 

We understand that, since being put to work, this 
combined plant has given great satisfaction, and is 
another example of similar plants that have been 
turned out by Messrs. Broom and Wade, combined 
with the same make of engine. The uses to which 
such @ plant can be, and is every day put, are, of 
course, numerous, as will occur to our ers. 





‘THe Mtptanp Instirute or Munine, Civ, AND 
MecHanicaL ENGINEERS.—We are informed that this 
Institute will this year hold a general meeting at Don- 
caster, commencing on Tuesday, October 1. 





_ New Iron Works 1n Brazit.—A French syndicate 
is about to start an iron industry in the state of Minas 
Geraes, Brazil. The installation is to comprise blast- 


furnaces, iron works, and foundry, and the annual out- 
put of the iron works is put at 25,000 tons, and that of 
*he foundry at 15,000 tons, 














NOTE ON THE GAS-TURBINE.* 
By Dueatp Crerk, D.Sc., F.R.S., M. Inst. C.E. 


ENGINEERS in the development of the internal- 
combustion engine have long recognised that great 
advantages would flow from the substitution of rotary 
for reciprocating movement, and accordingly many 
attempts have been made to produce a commercial gas- 
turbine. So far no attempt has succeeded ; the practical 
difficulties have proved to be too serious. uch use- 
ful knowledge, however, has been obtained by able and 
adventurous experimenters, and we are now in a position 
to consider the difficulties afresh, with some experimental 
data at our disposal. 

Most of the early experimental work upon vy | t 
and difficult problem must necessarily be of the & em 
hope type, so far as concerns the attainment of commer- 
cial success. This is shown by the history of all great 
inventions. Pioneers in work of this kind should be 
highly honoured by engineers, and one of the names 
entitled to an honourable position is that of the late 
M. Réné Armengaud, who, together with M. Lemale, 
built in 1906 two experimental gas-turbines of the con- 
stant-pressure type, one of which developed 30 brake 
horse-power and the other 300 brake horse-power. 

A gas-turbine of the explosion type, without compres- 
sion, was built by arovodine in 1907. It gave 
1.6 brake horse-power at 10,000 revolutions per minute. 

Recently the explosion type has been studied by Mr. 
Hans Holzwarth, who has built a gas-turbine of a rated 

wer of 1000 horse-power, the wheel of which rotates at 
5000 revolutions per minute. Mr. Holzwarth has written 
an interesting book upon bis work, in which he discusses 
the numerous scientific and practical points of the explo- 
sion-type gas-turbine in a —— and complete way. 

In a paper written by M. Réné Armengaud, and pub- 
lished in Cassier’s Magazine in January, 1907, the inventor 
gives an interesting account of his experimental work on 
the constant- pressure turbine. A small experimental 
machine, it appears, was made by altering a De Laval 
steam-turbine of 25 horse-power so as to operate it with 
anges air instead of steam. The air was supplied 
at the desired pressure from a high-speed compressor, 
whose efficiency had been carefully determined. The com- 
pressed air was into a combustion-chamber with 
measured quantities of line vapour, and the mixture 
was ignited as it entered the chamber by an incandescent 
platinum wire. The combustion was then maintained 
continuously at a constant pressure. The combustion- 
chamber was lined with refractory material, ultimately 
carborundum, and a temperature of about 1800 deg. 
Cent. was maintained at the flame, but the mean tem- 
perature of the discharging gaseous contents of the 
chamber was reduced to 400 deg. Oent. by the ad- 
mixture of steam under pressure. This steam was 

merated in a coil embedded in a portion of the com- 

ustion-chamber. The working fiuid thus consisted of a 
mixture of products of combustion and steam at the low 
temperature of 400 deg. Cent. The constant ure 
maintained in the combustion-chamber was about 10 
atmospheres, and the hot gases were allowed to expand 
through a conical Laval jet, in which the expansion 


“* Paper read before Section G of the British Associa- 
tion at Dundee, September 9, 1912. 


produced a high velocity and reduced the temperature of 
the fluid. At this reduced temperature and high velocit 
the gases impinged upon the Laval wheel, and rota’ 
the wheel in the same way as steam would have done. 
The experiments showed that under these conditions the 
total power obtained from the turbine separate from the 
compressor was double that necessary to drive the com- 
pressor. In the large 300-horse-power turbine the first 
part of the combustion-chamber was lined with carbo- 
rundum, backed by sand, but the second rt was 
surrounded by a coil, through which water was circulated. 
The water kept the temperature of the combustion- 
chamber within safe limits, and after absorbing heat it 
passed also around the jet nozzle, and was discharged 
into the passage leading to the jet, and there con- 
verted into steam by the hot A mixture of 
products of combustion and steam thus impinged upon 
the turbine-wheel. The expanding jet was arran 
to convert the whole of the energy into motion before 
the fluid struck the wheel; the temperature was thus 
reduced to a minimum before the gases touched the 
blades. Notwithstanding this, the wheel itself had 
eee through which cooling water flowed, and each 
lade was supplied with a hollow, into which water found 
its way. In thelarge turbine the compressor was mounted 
on the turbine spindle ; it was of the Rateau type, and 
consisted of an inverted turbine of four stages, which 
delivered the compressed air finally to the combustion 
chamber at a pressure of 112 lb. per sq. in. absolute. 
The efficiency of this turbine compressor was found to be 
about 65 per cent. The total efficiency of the combined 
turbine and compressor was low, as the fuel consumption 
amounted to nearly 3.9 lb. of petrol per brake-horse- 
eg hour. This coneamapioes was, of course, much too 
igh to permit of the turbine having any chance as a 
commercial engine. An ordinary petrol-engine with a 
moderate compression can ily give its power at 
the rate of 0.5 lb. of petrol per brake-horse-power hour, 
and even assuming all practical difficulties overcome, 
so far as running was concerned, a consumption of six 
times that of the ordinary petrol-engine for ual 
power was not sufficiently good for practice. he 
combined turbine and compressor was stated to have run 
at 4000 revolutions per minute, and to have developed 
300 horse-power over and above the negative work 
absorbed by the compressor. Notwithstanding the high 
fuel consumption, it was a notable achievement to obtam 
300 horse-power from an internal-combustion turbine 
under any circumstances, and had it not been for the 
untimely death of M. wor this turbine might have 
been greatly advanced. So far as I know, however, the 
experiments upon the constant-pressure turbine have 
not been continued. 

The explosion-gas turbine invented by M. Karovodine 
was exceedingly ingenious. It contained four explosion- 
chambers, having four jets actuating a single turbine- 
wheel, which wheel was of the Laval type, about 6 in. in 
diameter, having'a speed of 10,000 revolutions per minute. 

The explosion-chambers were vertical, and had a water 
jacket surrounding the lower end. The upper portion 
contained the igniting-plug on one side, and the dis- 
charge pipe connecting with the expanding jet on the other. 
In the lower water-jacketed part there was provided 
a circular cover, held in place by a screwed cap. is 
circular plate was perforated with many holes, and it 
carried a light steel plate valve of the flap or hinging 
type. This valve was pulled down by a spring contained 
within the admission passage. This spring could be 
adjusted, and the lift of the valve was regulated by mtans 
of @ set-screw passing diagonally through the water 
jacket. Air was admitted at one side by one pipe leading 
into the valve inlet chamber, and a corresponding 

or pipe admitted petrol and air or to mix 
with the air before reaching the thin plate valve. 
Adjusting contrivances were supplied in both air and 
fuel ducts. To start the apparatus, an air blast was 
forced through the valve, carrying with it sufficient 
petrol vapour to make the mixture explosive. The 
electrical igniter was started, and the spark kept paass- 
ing continuously. Whenever the inflammable mixture 
reached the upper part of the combustion-chamber igni- 
tion took place, and the pressure rose in the ordinary 
way, due to gaseous explosion. The gases were then 
discharged through the pipe and nozzle on to the Laval 
wheel. The cooling of the flame after explosion, 
and the momentum of the moving gas column, reduced 
the pressure within the explosion-chamber to about 
21lb. per sq. in. below atmosphere. Air and petrol 
vapour then flowed in to fill up the chamber, and 
as soon as the mixture reached the igniter, explo- 
sion again occurred. In this way a series of explosions 
were automatically obtained, and a series of gaseous 
discharges were made upon the turbine wheel. Dia- 

taken from the explosion-chamber showed a fall 

in pressure during suction of 2 lb. per sq. in.; igni- 
tion occurred while the pressure was low, and the pres- 
sure rapidly rose to about 14 atmospheres absolute. The 
i propelling the gas column and jet was thus only 
Ib. per sq. in. above atmosphere. The pressure meer 


fell, and the whole process was ae n. Acco 
ing to the diagrams taken, a complete oscillation required 
about 0.026 second, so that about forty explosions per 
second were obtained. 

Mr. Suplee, in his interesting work upon the gas- 
turbine, describes experiments made by Baudezat on 
a turbine of this type. The volume of one chamber was 
230 cub. cm. Each nozzle was 3 m. long and 16 mm. 
in diameter. The wheel itself was 150 mm. in diameter, 
or 5.9in. It made 10,000 revolutions per minute, corre- 
sponding to a perimeter velocity of 784 m., or 258 ft. per 
second. At the time the diagrams were taken, the air 
drawn into the chamber was measured by a meter, and 








the petrol consumed was also measured. The brake- 
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The data and 


power was determined by a Prony brake. 
results obtained were as follow :— 
Air consumed per hour 
Petrol... a = 
Length of brake arm ... 
Weight on brake 
Speed... 


62.5 cub. m. =80 kg. 
6.5 litres=4.7 kg. 
46.4 cm. 

248 grammes 
10,000 revs. per min. 


This experiment gave 1.6 brake horse-power, and Mr. 
Suplee takes the wheel and journal friction as 0.5 
horse-power, so that the equivalent power was 2.1 indi- 
cated horse-power. The fuel consumption was nearly 
6.5 lb. per brake-horse-power hour. The little explosion 
turbine thus consumed more than double the petrol 
required per horse-power as compared with the large 
constant-pressure turbine. j 

The large Holzwarth gas-turbine also operates on the 
explosion principle, but the construction and action is 
very different from that of M. Karovodine. The turbine 
in general arrangement outwardly resembles the Curtis 
steam-turbine, in that the turbine wheel rotates in a 


horizontal plane, the spindle or shaft is vertical, and a |}, 


dynamo is mounted on this spindle above the turbine. In 
the Holzwarth turbine ten combustion-chambers are pro- 
vided, each of a pear or bag shape. They are arranged 
in a circle around the wheel, and are cast so as to form 
the base of the machine. The wheel is of the Curtis 
type, with two rows of moving and one row of stationary 
blades. Mr. Holzwarth does not give the dimensions of 
his turbine wheel, but from the drawings and some of the 
velocities given by him, it appears to be about 1 metre in 
external diameter. The lower part of each combustion- 
chamber carries gas and air-inlet valves, and the upper 
part carries a nozzle arranged to cause the gases to 
impimge upon the first row of moving blades. The 
nozzle is connec to and disconnected from the 
combustion-chamber by means of an ingeniously ope- 
rated valve. The pl: sm: a are charged with 
a mixture of gas and air, which appear to attain a 

ressure of about two atmospheres within the chamber 

fore explosion. The air and gas are supplied under 
sufficient pressure from turbine compressors actuated 
by steam raised from the waste heat of the explosion and 
the gases of combustion, so that whatever work is done 
in compression is obtained by this regenerative action, 
and does not put any Se eer work upon the turbine 
itself. The combustion-chambers are fired in series by 
means of high-tension jump-spark ignition. The action 
is as follows :—Air is caused to flow through the combus- 
tion-chamber to sweep out the products of the previous 
explosion, and also to assist in cooling the wheel by 
impinging upon it. The nozzle-valve is closed, then 
gas is forced in to produce the explosive mixture. Gas 
and air-valves are both closed, and the electric spark 
is . The pressure of the explosion opens the 
nozzle-valve, and the gases uire velocity within 
the nozzle, the temperature falls, and the high 
velocity lower temperature gases impi upon the 
wheel. As the pressure falls the nozzle-valve gradually 
closes, but remains open until the scavenging and cooling 
current has been passed through. en closed the 
charging proceeds and explosions occur, as already 
described. 

Many practical difficulties were found, but ultimately 
the turbine was operated by producer-gas made from 
coke. It was found that when all ten chambers were in 
operation the maximum pressure on explosion which could 
be obtained with the best mixture was only about 45 Ib. 
above atmosphere. Using five combustion-chambers, the 
best explosion pressure varied between 80 lb. and 901b. per 
sq. in. above atmosphere; while with four chambers the 
highest result obtained was 105 lb. per sq. in. So far as 
I understand Mr. Holzwarth’s experiments, the highest 

wer actually obtained was about 160 brake horse-power. 

n this experiment ten chambers were used, giving 16 
horse-power each. With five chambers a total of 145 
horse-power was obtained at 29 horse-power per chamber; 
and with four chambers the total was 121.6 brake horse- 
wer at 34 horse-power per chamber. With ten cham- 
rs in operation the power fell to about one-half per 
chamber as compared with four chambers. From these 
experiments Mr. Holzwarth came to the conclusion that 
the successive explosions interfered with each other, and 
preven proper charging and action. Obviously, with 
the arrangements used in the experiments, ten chambers 
were inadmissible. 

According to an interesting curve found at 149 of 
Mr. Holzwarth’s book, an explosion pressure of 105 lb. 
per sq. in. above atmosphere should have given in the 
turbine about 95 brake horse-power per chamber. Wi 
the ten chambers in operation this would justify the 
rated power of 1000 horse-power, but the actual power 
obtained per chamber, even with only four chambers in 
operation, was only about one-third of this. The weight 
of the turbine without the dynamo was 254 tons, which, 
at the 1000-horse-power rating, amounted to about 57 Ib. 

r horse-power. The weight of the whole machine, with 

ynamo and economiser, with its steam-driven blowers, 
was 534 tons, or 120lb. per brake horse-power total. 
These weights, after allowing for the necessary gas- 
producers, do not improve u ordinary reciprocating 
steam-engine weights, including boilers, even on the 
higher rating, but with the lower power actually found 
the experiment, the weight per horse-power mes 
impracticably large. 

Mr. Holzwarth appears to claim a possible convarsion 
of 30 per cent. of the heat supplied to the turbine into 
mechanical energy at the turbine-shaft, and I understand 
that he has made this claim for the nt turbine in its 
imperfect state. There is some mistake about this, because, 
even on the air standard cycle, taking the approximate 
compressions used, and assuming expansion toatmosphere, 
the efficiency is too low to permit in practice, in a recip- 
rocating engine with its smaller heat losses, more than 





about 15 per cent. With the wy and turbine losses the 
theory of the Holzwarth machine does not appear to me 
to —— more than a 10 per cent. heat conversion, and 
so far as I understand Mr. Holzwarth’s results, his actual 
conversion is much less than this. 

Notwithstanding the unsatisfactory results of those 
experiments, Mr. Holzwarth is to be congratulated upon 
his courage and perseverance in pene go to solve a 
very difficult problem on so large a scale ; «nd his work is 
not lost, because it supplies much-needed data, which will 
enable either Ae or other engineers to attack the 
problem afresh, with better chances of success. 

Undoubtedly the modern development of the steam- 


turbine, displacing as it does so successfully all the larger | sea. 


reciprocating power uuits, and the difficulties of the large- 
cylinder gas-engine, applies an ever-increasing pressure 
to engineers desiring to use internal combustion for very 
large power units. The existing internal-combustion 
engines are quite satisfactory for small and moderate 
power units Aor the weight increases so rapidly with in- 
crease of cylinder diameter that large units, such as 20,000 
orse-power per shaft, easily attained by the turbine, have 
roved quite impossible for the reciprocating gas-engine. 
n order to apply internal combustion for the purpose of 
such large units, it appears to me to necessary to dis- 
pense with the cylinder, piston, and crank. I fear that 
this cannot be done on the lines of either constant-pres- 
sure or explosion turbines here shortly discussed. Diffi- 
culties which I pointed out to the Junior Institution of 
Engineers in 1905 still remain ; and notwithstanding the 
great ability, from both the scientific and practical 
points of view, of the inventors who have experi- 
mented with the subject, the results obtained only 
appear to show that progress can hardly be expected 
on the lines of flame impinging on turbine blades, either 
in impulse or reaction turbines, Several engineers 
have suggested the use of explosion to give water 
velocity, which velocity actuates a water-turbine of 
seme form. Mr. Humphrey, in his paper to the Institu- 
tion of Mechanical Engineers, figures such a combined 
gas and water turbine; and although in the form sug- 
gested by him, the conditions required too cumbrous a 
machine, yet it does seem to me that the more hopeful 
line is to use explosion and expansion to give water 
velocity, and so avoid all heat difficulties in the turbine 
part of the apparatus. It is true that such an arran 
ment still necessitates a reciprocating mass of water, but 
it will probably be found that great gain in weight can 
be obtained by the suppression of the piston, connecting- 
rod, engine-frame, and crank. This line seems to me to 
be a much more hopeful one than any scheme involving 
the direct contact of flame with turbine-blades. 








WIRELESS TELEGRAPHY. 


The Scientitic Theory and Outstanding Problems of 
Wireless Telegraphy.* 

By J. A. Fiemine, M.A., D.Sc., F.K.S., Professor of 
Electrical Engineering in the University of London. 
IN opening a discussion on the present state of the theory 
of wireless telegraphy and its outstanding problems we 
are to some extent embarrassed by the wide field which 

presents itself for consideration. 

I venture to think that we may best take advantage 
of the simultaneous presence here of physicists, mathe- 
maticians, engineers, and electricians if we endeavour to 
focus attention in the first place on some of the chief 
— problems which are yet unsolved in connection 
witb 16. 

Perhaps a word of explanation may be offered on the 
reason for giving prominence to the scientific aspect of 
the subject rather than its practical achievements. The 
achievements loom la in the public eye, and are 
astonishing, but experts in radiotelegraphy are well aware 
that many of the scientific phenomena are still im- 
perfectly understood. If we are to overcome present 
difficulties and limitations, and make fresh advances, it 
can only be by a thorough comprehension of the physics 
of wireless telegraphy. Hence it will be more to eur 
advantage to bring combined scientific thought to bear 
upon the matters on which even leading experts differ or 
are ignorant, rather than let our symposium resolve itself 
into a discussion on que or systems, or the recita- 
tion of performances and record of results. 

As the only type of wireless telegraphy which has any 
considerable theoretical interest at the present time is 
that involving the application of unguided electro- 
magnetic waves, our attention will doubtless be chiefly 
directed to it. 

a cae Beweren, in this place and city, we can 
ly forbear to mention the name of that learned and 
indefatigable philosopher James Bowman Lindsay, who 
made Dundee his home for thirty-three years. Ba 
independently he re-invented the telegraphic methods by 
which Morse and Gale, in 1842, had sent electric currents 
across rivers, and he read a paper to the British Associa- 
tion at their Aberdeen meeting in 1859, on ‘“‘ The Trans- 
mission of Electricity through Water,” in which he 
described his experiments, and even made the bold sug- 
gestion of using conduction through sea-water to telegrap! 
across the Atlantic.+ He carried out successful experi- 


* Introductory remarks at a joint discussion by Sec- 
tions A and G of the British Association at Dundee, 
September 6, 1912. 

+ See British Association Report, Aberdeen, 1859, 
13. Lindsay suggested ogey Be late in the sea at 
wall and another in the sea at d and connect- 

ing them by a wire having a battery in circuit. Two other 
stations were then to be similarly connected on the coast 
of America, and a receiving instrument to be included in 
that second circuit. 





ments here across the Tay and at Aberdeen across tie 
Dee, but the subsequent development of submarine ca!)je 
ey caused these early suggestions for a rudi-. 
mentary form of telegraphy by conduction through water 
to fade from view. 

Neither this nor the later discovered method of utilising 
the inductive effect of intermittent or alternating cur- 
rents, which was initiated by Trowbridge, especially 
developed by Sir William Preece, improved by Sir Oliver 
Lodge, and used by Rathenau, Stevenson, Edison, and 
many others, was available for more than small distances, 
nor did they provide a compact and generally applicable 
method for effecting communication between ships at 


Starting from the discoveries of Hertz and his followers 
we enter a new era. Apart from reoni’s improve- 
ments in the metallic filings coherer of Hughes, Branly 
and Lodge, the important element in the arrangements 
sf which in 1896 he applied purely scientific knowledge 
of Hertzian electric waves to practical electric wave or 
radio-telegraphy, was the iipatevtion of the long, nearly 
vertical a | wire as a radiator, combined with a metal 
plate above or buried in the earth as the balancing 
capacity. In this wire, high-frequency oscillations are 
created ; originally by using the wire itself as one electrode 
of an air condenser and the earth as the other, but later 
on by inducing oscillations in the wire by means of the 
dead-beat or oscillatory discharge in another condenser 
circuit including a spark-gap coupled to the air-wire 
circuit, Although enormous ingenuity has been ex- 
pended in improving or varying every element in the 
appliances, we can say that, with the exception of a small 
number of stations using the Duddell-Poulsen arc gene- 
rator, nearly all the practical wireless telegraphy in the 
world is at present (1912) conducted by the following 
apparatus :— 

At each atation there is a transmitter which comprises 
three elements. 

1. A source of high electromotive force which may be 
a continuous-current dynamo and storage battery, an 
alternator and transformer, or a battery and induction 
coil giving continuous, alternating or interrupted high- 
tension electromotive force. 

2. A condenser in which the generator stores an elec- 
tric charge to be suddenly released when a certain 
potential is attained across a spark-gap in the form of 
an electric discharge passing through a coil in series with 
the condenser. 

3. An open or radiative circuit coupled to the con- 
denser circuit, comprising an antenna or arrangement of 
elevated air wires, a balancing capacity or counterpoise 
often buried in the earth, the two being connected through 
an adjustable inductance coil. 

At the receiving station we have also three elements :— 

1. An absorbing antenna, by which the radiation from 
the transmitter is picked up, creating in it high-frequency 
oscillations. 

2. A condenser circuit having variable capacity and 
inductance coupled to the antenna and syntonised to it. 

3. Some form of oscillation detector connected in series 
or parallel with the above condenser, which is affected 
by_ the oscillations, and sets in operation a recording or 
indicating device which makes a visible or audible signal. 

Generally speaking, at any one station the radiating 
and absorbing antenne are one and the same, and used 
for both purposes alternately, and each station has both 
transmitting and receiving apparatus. The functions 
are, however, not identical. hat is uired in the 
transmitting antenna is a certain height and also free or 
insulated ends. In thereceiving antenna, not only height 
but surface is required, le this antenna can be laid 
parallel with and close to the earth, and earthed at both 
ends ; but provided it is half a wave-length in length it 
will still absorb a considerable amount of energy from 
electric waves arriving in its own direction. | 

In the next place, as to exact details, the following 
information may be useful to those who are not wireless- 
telegraph engineers :— 

e antenna consists of a large number of hard-drawn 
copper wires, which are upheld by masts or towers in 
such fashion that the wires form a sort of fan elevated 
in the air, or they may rise up fora certain height and 
then be bent downward on all sides, like the ribs of an 
umbrella. In the case of our battleships they are groups 
of parallel wires kept separate by wooden stars and 
stretched between the masts, and then led downwards to 
the bow and stern of the ship. In the high-power 
Marconi stations they rise up vertically for a certain dis- 
tance, and are then stretched horizontally for a distance 
about five times greater parallel with the ground. ; 

In long-distance stations the wooden or steel lattice 
towers, or tubular masts, required to sustain these wires 
are elaborate structures 100 ft. to 400 ft. or more in 
height, and have to be well stayed to resist wind. _ 

Associated with-the antenna is a counterpoise or 
balancing capacity, which may consist of insulated wires 
stretched a little way above the earth, or radiating wires 
or metal nets laid in the earth, or sheets or nets of metal 
laid on the ground, or even the metal hull of a ship. 

This counterpoise is connected to the antenna through 
a variable inductance coil. In virtue of the capacity of 


* The inductive method appears, however, to have a 
future in connection with telegraphic and telephonic 
communication with moving railway trains, and has 
recently been revived in under the name of the 
‘*Railophone,” based on inventions by Mr. Von Kramer 
and Dr. G. Kapp. 

+ Numerous patents have been taken out for methods 
of using one antenna at the same time for sending and 
receiving. The inventions of Mr. Marconi in connection 
with this matter are both practical and important, and 
are being carefully developed by him. 
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the antenna with respect to the earth or the counterpoise, 
the whole system has a natural time period of electrical 
scillation. 

; It may be compared with an elastic steel strip held at 
the bottom in a vice, and loaded at the top, which can be 
set in vibration by small blows administered to it at the 
proper rate. There are certain rates of antenna oscilla- 
tion reserved for certain purposes. Thus, for ship or 
coast signalling, antenne are used having natural time 
periods of one millionth or one half-millionth of a second, 
and for large power-stations the time period may be as 
large as one hundred-thousandth or one fifty-thousandth 
of a second. : 

In nearly all cases these oscillations are excited in the 
antenna by the intermittent discharge of a condenser. 
They are, therefore, dam or d ent trains of free 
oscillations, separated by intervals of silence. The group 
frequency, as it is called, or number of the trains of 
oscillations, is now usually 500 to 1000, since, when using 
the telephone as a receiver, the group frequency is prefer- 
ably that frequency for which the telephone is most sensi- 
tive. Each train of oscillations may comprise 30, 50, 
or 100 oscillations having the antenna frequency. The 
antenna is therefore set in electrical vibration, so that 
trains of electric currents run up and down it inter- 
mittently—say, 500 times a second—each train consisting 
of 50 or more decadent oscillations, while each oscilla- 
tion or single current occupies a time between one fifty- 
thousandth of a second and one two-millionth of a second 
in its complete to-and-fro cycle. These high -fre- 
quency currents in the antenna are created by the induc- 
tion of a nearly dead-beat, or else an oscillatory discharge 
of acondenser. In small installations the condenser is a 
collection of Leyden jars, or, more conveniently, glass 
plates coated with thin sheet zinc or tin, the plates being 
immersed in a metal or stoneware box of oil. 

In the case of some high-power stations Mr. Marconi 
employs large air-condensers consisting of sheets of metal 


hung up on insulators in a room. At Nauen, and at the 
Eiffel Tower stations, tubular or plate-glass condensers 
are used. 


The condenser is charged by the source of electro- 
motive force to a high potential, and then discha 
across a spark-gap with or without oscillations, and this 
discharge passes through a coil which may be one coil of 
a two-coil transformer, the secondary being inserted in 
the circuit of the antenna; or else 2 single-coil trans- 
former, then called an auto-transformer, may be made to 
do duty for the two separate coils in the circuits of the 
antenna and the storage condenser. 

An important element is the spark-gap. In early days, 
when only small powers were euaployes this consisted 
simply of two stationary brass balls. When large power 
first began to be applied, as at the Poldhu station in 1901, 
it was soon found that the oscillatory discharge started 
an electric arc across the balls, which had to be extin- 
guished before the condenser could again become charged. 
Also the balls became rapidly worn away. To remedy 
these defects various inventions were introduced. An 
air blast was applied to the spark-gap to quench the 
arc. 

I devised for the Marconi Company in 1902 a discharger 
with revolving balls or discs driven by an electric-motor, 
which overcamesome of the difficulties, and this type of 
slowly - rotating dise discharger, using low - frequency 
sparks, was used for some considerable time at Poldhu. 

Later on Mr. Marconi invented his high-speed studded- 
disc discharger, which is far more efficient, and creates 
a quenched musical spark of the required character. In 
this discharger a steel disc having studs on it revolves at 
a high speed between two other revolving electrodes, an 
the passage of the studs starts a condenser discharge, in 
which any true arc is instantly quenched. The kind of 
discharge required for effective work is one in which 
rapidly-repeated, strong, highly-damped discharges take 
place in the primary condenser circuit, and these excite 
prolonged trains of free oscillations in the antenna. This 
1s only ible if any true arc discharge in the primary 
circuit 1s entirely prevented. This is also achieved by 
the Wien or Telefunken, the Peukert and Von Lepel 
dischargers, consisting of flat metal plates in close 
proximity. In these dischargers the discharges succeed 
each other with great regularity, and at the rate of several 
hundred per second. When the condenser circuit is 
properly tuned to the antenna circuit, and coupled to it 
not too strongly (with about 20 per cent. coupling), we 
have powerful intermittent oscillations set up in the 
antenna, each group being very feebly damped and of 
uniform oscillation frequency. These rapidly succeeding 
groups of oscillations are cut up into groups of groups, in 
accordance with the signals of the Morse alphabet, by 
means of a key placed in some part of the circuit. 

_ Although nearly all the radiotelegraphy in the world 
18 now conducted by means of these intermittent con- 
denser oscillations, great efforts are being made to perfect 
suitable high-frequency high-power alternators, producing 
persistent or uninterrupted oscillations, and the advent 
of a commercial machine of this kind will no doubt make 
it a formidable rival to the existing methods. Deferring 
for the moment the consideration of what takes place in 
the space between the sending and receiving antenna, we 
may complete our description of the receiving apparatus. 

In the sending antenna we have very powerful high- 
frequency currents at the base and high potentials at the 
free or upper end. Even in small stations the sending 
antenna current may have a value of 5 to 10 amperes, 
whilst in large stations the antenna current at the 
earthed end is 50 to 100 amperes, and large enough to 
raise to incandescense quite rods of arc-light carbon. 

‘bere is therefore a considerable expenditure of 
power on the antenna. A part of this is spent in heating 
the antenna, but a large proportion is radiated. Never- 
theless, the over-all effieiency of the usual wireless tele- 








graph transmitter using the ordinary unquenched con- 
enser spark—meaning by that the ratio of power 
radiated from the antenna to power supplied by the 
operating dynamo or battery—is at present BB 
not more than 20 to 25 per cent. in actual practice, 
though much higher efficiencies, even up to 75 per cent., 
have been claimed for the quenched spark system. But 
the evidence for these high efficiencies is somewhat 
imperfect. . 

n extremely small fractiun of the whole radiated 
energy is picked up by the receiving antenna. In this 
latter we have currents created which are measured in 
microamperes, or at best in fractions of a milliampere. 
If the receiving antenna is properly tuned to a lend 
condenser circuit inductively coupled to it, the energy 
picked - by the receiving antenna accumulates in the 
associated condenser circuit. 

In this last we then have feeble currents circulating, 
which imitate in mode of variation those of the distant 
transmitting antenna. To detect them it is now most 
usual to employ a telephone in series with some form of 
current rectifier, which is shun across the condenser 
in the closed secondary receiving circuit, or else some 
form of current-operated detector, such as Marconi’s mag- 
netic detector, which is placed in the condenser circuit. 

If we merely connect a telephone across the condenser 
circuit, no sound will be produced in it, because the fre- 
quency of the current oscillations in the receivin; 
condenser circuit is too high to affect a telephone. If, 
however, we insert some device in series with the tele- 
phone which acts like a valve, it will rectify the groups of 
oscillations into prolonged gushes of electricity in one 
direction, which, coming at the rate of the much lower 
spark frequency, say about 500 or 1000 per second, create 
in the telephone a shrill sound. As these groups are 
interrupted at the sending station in accordance with the 
Morse signals, the receiving operator hears long or short 
musical sounds, which he can interpret into the letters of 
the alphabet. 

Amongst the rectifiers much used, my own oscillation- 
valve, invented in 1904, or glow-lamp detector, is an 
interesting example. It consists of a little electric glow- 


rged | lamp having a metal-plate orcylinder sealed into the glass- 


bulb. When the filament is incandescent the space 
between the filament and the plate has a unidirectional 
conductivity, and will allow negative electricity to pass 
from the filament to the plate, but not in the opposite 
direction. 

Another large class of oscillation rectifiers are the 
crystal and contact rectifiers, the first of which—viz., 
carborundum—was discovered by Dunwoody, others by 
Pierce and Pickard. Thus, for instance, a copper point 
pressed against a small mass of molybdenite is a good 
rectifier. Also the minerals chalcopyrite, zincite, bornite, 
anatase and hessite possess similar properties, and a very 
sensitive rectifier is made by a slight contact between two 
small masses of zincite and bornite. Another rectifier is 
the galena plumbago rectifier. Also a gold point pressed 
very lightly inst an artificial surface of iron pyrites 
(ferric disulphide) makes an excellent detector. 

In spite of much valuable work done by Prof. G. W. 
Pierce, G. W.-Pickard and others, the action of these 
crystal rectifiers is by no means fully elucidated. It 
appears not to be thermo-electric, since in general the 
rectified current is in the opposite direction to the thermo- 
electric current produced by heating the junction. 

In addition to these glow-lamps and crystal rectifiers, 
another much used detector is Marconi’s magnetic de- 
tector, in which a slowly-moving band of iron wires 

ir of horse-shoe magnets. 


across the poles of a 
d The wire at that place is embraced by two other coils of 


wire, one in series with the oscillating circuit of the 
receiver and the other with atelephone. When trains of 
oscillations are set up in the receiving antenna a listener 
at the telephone hears a sound due to the sudden change 
in the magnetic state of the iron. The simplicity and 
absence of any difficult adjustments make this magnetic 
detector one of the most useful for general purposes. 

The wireless m is thus picked up at the receiving 
station by hearing telephonic sounds due to a greater or 
less number of trains of high-frequency oscillations in the 
transmitting antenna corresponding to dashes or dots in 
the Morse alphabet. 

These long or shert-groups of oscillations in the trans- 
mitting antenna create similar groups in the receiving 
antenna, which, when rectified, cause gushes of elec- 
tricity in one direction through the telephone, and there- 
fore make sounds like ticks or musical notes of long or 
short duration. The pitch of this note is the frequency 
of the spark at the sending station. 

One of the tical difficulties not yet quite overcome 


is the invention of a suitably simple and sensitive call | P 


. At present the operators have to sit with the 
telephone on their heads waiting for any message which 
may n, and this is expert work which cannot be 
deputed to anyone else.* Another uirement is a 
simple and yet sensitive relay, by which the amennges 
may be printed down on paper tape. The photographic 
method, re the Einthoven galvanometer, 1s effec- 
tive but rather elaborate. 

The recently-invented alternating-current resonance 
relay of Dr. Kap and Mr. H. "Von Kramer can be 
operated with an SRereating current having a frequency 
of about 100 and one-fifth of a milliampere in value. 
What is required is a relay sensitive to currents of a 





* The Marconi Company have recently introduced a 
call instrument in which a signal equivalent to a pro- 
lo dash on the Morse code deflects a galvanometer, 
which in turn closes a bell-battery circuit and rings a 
bell. The difficulty is, however, to prevent atmospheric 
discharges from making a false call, but render it sensi- 
tive only to a prearranged signal. 














frequency varying between 50 and 500 or so, and a strength 
of about one-tenth of a microampere. 

Having thus outlined the manner in which the radio- 
telegraphic message is sent, I now pass on to propound 
for your discussion certain .mperfectly solved scientific 
questions. The first of these is :— 

By what mechanism or process are the signals conveyed 
across the intervening space between the transmitter and 
the receiver? 

Most persons would say at once, teriesten cangnatie or 
Hertzian waves, produced in the ether, and the answer 
is no doubt correct as far as it goes. The action of the 
sending antenna on the receiving antenna is nov merely 
an instance of one electric current inducing another in a 
secondary circuit, as in the magnetic induction form of 
ge oye In radiotelegraphy the energy sent out 
from the sender no doubt departs from it entirely and 
exists for a time in a medium before it reaches the 
receiver. The question is, What is that medium? The 
whole of the actions in the sending antenna by which the 
distance effect is produced are consistent with the assump- 
tion that the electro-magnetic waves are sent out from 
it. But are these wav strictly speaking, Hertzian 
waves or space waves? Whac part, if any, does the earth 
play in the process? Are the very long distances which 
can be covered by modern radiotelegraphy consistent 
with the properties of pure Maxwellian or Hertzian waves 
produ in the ether. These are the first unsettled 
questions I wish to throw down for discussion. As 
soon as trans-Atlantic signals had been received b 
the means already described, physicists began to as 
how such waves, if they are true electromagnetic waves, 
are propagated one-eighth of the way round the earth. 
Since then Mr. Marconi has achieved the feat of re- 
ceiving signals in South America from his Clifden station 
in Ireland at a distance of 6000 miles. The problem now 
is to explain how this effect travels one-quarter of the 
way round the earth. It suggests at once the query, 
Could it go half-way round? Can wireless signals be 
received in New Zealand from England, and may we look 
forward, not merely to trans-Atlantic or trans-Pacific, but 
to transterrestrial wireless telegraphy to the Antipodes as 
a practical possibility? The answer to these questions is _ 
necessarily connected with that to the more general 
question, How does the sending antenna affect the re- 
ceiving antenna at any distance? In a year or more, 
when the Imperial wireless scheme comes into operation, 
and the long-distance stations are completed, London will 
speak to Aden, Aden to Bangalore and Pretoria, Banga- 
lore to Singapore, and from thence the step will be easy to 
Australia and New Zealand. It is possible that we may yet 
communicate from London direct to Melbourne without 
the intermediate stations. In text-books and lectures it 
has been usual, for the sake of simplicity, to treat the 
problem of radiotelegraphy as if the earth were a perfectly 
conducting sphere immersed in free ether. A very little 
practical experience showed wireless telegraphists that 
the electric condition of the atmosphere greatly affected 
it, and that the receiving apparatus, so sensitive to waves 
intelligently sent out from transmitting stations, picked 
up, in addition, all manner of vagrant waves set going by 
atmospheric discharges. Also, early attempts at long- 
distance radiotelegraphy led Marconi to the discovery of 
the great influence of daylight upon the distance attain- 
able. If, however, we leave out of account for the nt 
these atmospheric and daylight disturbances, to which we 
shall return presently, we have still to face the fact that 
the nature of the terrestrial surface between the sending 
and receiving stations affects the result very appreciably. 

Very early in the practical experience of radiotele- 
graphy it was found that it could be conducted more 
easily over sea than over land, and more easily over 
ordinary wet soil than over very dry sandy soil. But 
apart altogether from this last effect, it has always been 
felt that there was something surprising in the fact that 
it is possible to detect electromagnetic waves created at 
a distance of one-eighth to one-quarter of the way round 
the world. It has been generally assumed that this was 
wholly due to an abnormally large diffraction effect. The 
first question of importance is, then, whether diffraction 
can occur to an extent sufficient to account for the observed 
facts. The determining factor as regards diffraction is 
the ratio of wave-length to the earth’s diameter. 

In the early attempts at long-distance wireless telegraphy 
wave-lengths of 2000 ft. to ft. were used, but at the 
present time wave-lengths of from 10,000 ft. to 20,000 ft. 
are employed, or, say, one-thousandth of the earth’s radius. 

Consider for one moment an optical analogue. The 
mean wave-length of visible light is about Pa in. Sup- 
pose a luminous point of infinitely small magnitude were 
laced at the pole on the surface of a smooth sphere } in. 
in diameter, or about the size of a pea, in a region other- 
wise not illuminated. This corresponds to the case of 
electric waves 1000 metres in wave-length sent out from 
a sedintelagmnene station on the earth’s surface. Would 
there be any light due to diffraction at the equator or 
even at 45 deg. latitude of thissmall sphere’? It is essen- 
tially the province of the mathematical physicists to give 
usa solution of the above question, but the answer would, 
I think, be in the negative. To make the case comparable 
with that of the longest electric waves used for terrestrial 
ee age | the sphere would have to be only 1 mm. 
in diameter. The answer is then not quite so obvious. 

The first attempt at the problem in the case of radio- 
telegraphic waves was made by Professor H. M. 
Macdonald in 1903 and 1904. 

Last year he published another paper* in the Transac- 

* See Professor H. M. Macdonald, ‘*On the Diffrac- 
tion of Electric Waves Round a Perfectly Reflecting 
Obstacle.” ‘Transactions of the Royal Society, London, 
1910, vol. ccx., A, page 113. 
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tions of the Royal Society on the same subject. In this 
last paper a table is given for waves of two wave-lengths 
—viz., 0.2 mile and 0.25 mile, showing the ratio of the 
calculated amplitude of the received oscillations at a 
point at certain distances measured along a great circle 
of the earth to the amplitude which would exist if the 
earth were absent. For the two wave-lengths and for a 
distance of 651 miles the ratios are respectively 0.06 and 
0.07. It may be remarked, however, that the wave-length 
now used at Marconi’s Clifden station in Ireland is nearl 
4 miles, and that the maximum distance at which coals 
have been received is 6000, and not 600, miles. Hence 
before Professor Macdonald’s table can be brought into 
comparison with the latest practice, his wave-lengths 
must be increased twenty times and his maximum distance 
ten times.* 

In this last paper he refers to the previously pub- 
lished 1994 paper, in which he showed that the effect 
at a point on a perfectly conducting sphere due to a 
Hertzian oscillator near its surface was negligible in com- 
parison with the effect which would have been produced 
at that point if the sphere were removed, when the point 
is at some distance from the oscillator, and the radius of 
the sphere is large compared with the wave-length. 

The same problem has also been discussed by Professor 
H. Poincaré, whose recent decease we have so greatly to 
deplore, in a series of interesting lectures and papers.+ In 
his latest memoir, ‘‘On the Diffraction of Tteion 
Waves,” in the Jahrbuch der Drahtlosen T'elegraphie for 
1910, pege 445, Professor Poincaré reaches the conclusion 
that the amplitude of the oscillations at a point on the 
earth’s surface which is separated from a transmitting 
station by an angle, ¢, measured along a great circle 
through the stations, is proportional to an exponential 

) 
function, « "3, 
and w is acomplex quantity, whose real part is propor- 
tional to the frequency. ‘This, at any rate, agrees with 
one result of practical experience—viz., that to effect 
radiotelegraphy over long distances large wave-lengths 
are necessary. But it is difficult to extract from his con- 
clusions means to enable us to predict the exact extent to 
= really exists for waves 2 to 4 miles in 
length. 

The problem of the bending of electric waves round 
the earth has also been discussed by Dr. J. W. Nicholson 
in a series of able and critical papers. 

The conclusion arrived at by him after considering the 
work of Macdonald and Poincaré, as the result of hisown 
analysis, can best be expressed in his own words (see 
Philosophical Magazine, vol. xix., pages 277 and 278, 1910). 

He assumes that an oscillator is placed near the surface 
of the sphere with its axis radial, and he says:—‘‘ On 
the confines of the geometrical shadow, within a cone of 
small angle, on off but a small portion of the terres- 
trial surface near the oscillator, true diffraction bands are 
found, arising from terms now important, in which the 
order and arguments are nearly equal. But within the 
shadow, beyond the extreme generators of the cone, the 
extinction of the waves is very complete.” ‘‘ Th 
monics of a high order are found to . 80 disposed as to 
neutralise one another in a remarkable way, and the 
intensity of the diffracted light at a distance of a few 
thousand miles round the surface sinks to a minute frac- 
tion of its value when the sphere is absent. Thus it is 
improbable that diffraction can explain the effects un- 
assisted by reflection from an ioni layer in the upper 
atmosphere or by some other cause.” 

If this result is confirmed for wave-lengths of 4 miles or 
one-thousandth part of the earth’s mean radius, then it 
will follow that eager diffraction is incapable of 
explaining long-distance radiotelegraphy, and we must look 
to some other cause. Before discussing the alternative 
which has been suggested both by Professor Poincaré and 
Dr. Nicholson, I should like to draw your attention to an 
explanation of a quite different nature, due to Professor A. 
Sommerfeld, of Munich. Mathematicians who have 
dealt with the problem under the assumption of a per- 
fectly conducting earth and a Hertzian oscillator entirely 
disconnected from it, have assumed conditions which do 
not hold good in practice. Hence the attempt to explain 
long-distance sadlatleguehe by the aid of diffraction 
may be a quite unnecessary effort. The actual earth has 
a crust composed of materials which chiefly owe their 
conductivity to water. ‘When free from water these 
materials composing the igneous and sedimentary rocks 
(apart from metallic veins and oxides and sulphides of 
heavy metals), such as granite, gneiss, quartz, slate, chalk 
and sandstone, are very fairly good insulators. Although 
sea-water is a conductor, it has a dielectric constant 
(K=80) very far from infinite. Moreover, at no very 
great depth in the crust the temperature is sufficiently 
high to exclude the presence of liquid water, and there- 

ore of any conduction due to it. 

The numerical values which have been given for the 
materials composing the earth’s crust are only very 
approximate. Experimentalists have mostly measured 
the resistance and dielectric constant of dry samples with 
continuous or direct currents. They have omitted to take 
account of the fact that non-metallic materials, such as 
quartz, felspar, mica, slate, &c., increase in conductivity 


* See H. M. Macdonald, Proceedings of the Royal 
Society, London, vol. lxxi., A, page 251, 1903; vol. 
lxxii., A, page 59, 1904. The conclusions in the first 

r were subjected to some criticism ky Lord Rayleigh 
and Professor Poincaré. 

+ See Professor H. Poincaré, ‘‘La Lumi*re Electrique,” 
vol. iv., 1908, page 323, December 12. Also Comptes 
Rendus, April 29, 1909, and Jahrbuch der Drahtlosen 
Telegraphie,” vol. iii., page 445, 1910. 

t See Dr. J. Nicholson, Philosophical Magazine, 1910, 
vol, xix., pages 276, 435, 516, and 757. 


where m is some numerical constant 








with rise of temperature, and also have a conductivity 
for alternating currents quite different from that for 
direct currents. ; 

In the majority of cases these rocky materials are very 
good insulators. Thus, dry granite has a dielectric con- 
stant about 7 to 8, and a specific resistance which may be 
as high as 1000 megohms per centimetre cube, and dry 
slate has a dielectric constant of about 12 and a specific 
resistance of about*500 megohms per centimetre cube.* 

The problem of the propagation of electric waves over 
the earth’s surface involves, therefore, three important 
factors which greatly influence the result. First, the 
imperfect conductivity and rather high dielectric con- 
stant of the earth, making it a semi-dielectric. Secondly, 
the effects of atmospheric ionisation, natural electrifica- 
tion, and sunlight ; and, thirdly, the earth’s curvature. 
The German mathematical physicists have of late years 
considered the first of these factors very carefully, and 
arrived at some interesting results, which I will endeavour 
to epitomise. Professor A. Sommerfeld published in 
1909 a very able paper on the pro tion of the waves 
in wireless her weil over the earth’s surface. + 

He supposes that a small Hertzian oscillator is placed 
with axis vertical at the flat boundary surface of two 
media, each having conductivity o, dielectric constant 
K, and permeability 4, and that the bounding surface is 
plane and indefinite. Taking E as the electric force and H 
as magnetic force, we have at any point in space the two 
circuital or Maxwellian equations fulfilled—viz. :— 

KE+427¢E=cculH 
—- #H=ceurl E, 
where c = 3 x 10! The quantities E, o, and K are 
measured in electrostatic units, and « and H in electro- 
magnetic. Hence, if E and H are both simple harmonic 
quantities of frequency n, varying as the real part of 
e—/pt, where p = 27 n, and if we write 
pu KP +jpinrom 
c2 
we have 
k? H = curl? H, 
RE = curl? E. 
If we then take the magnetic furce to be the curl of a 
vector potential II, and bear in mind that for vector fields 
with no divergence the operator 
& 62 & 
~ @ 8s=73= aupes 
wnitiied (oa * 6 y? ix) 
we see that II satisfies the differential equation, 


vo+eIT=0 (1) 


(2) 


and that 
H=curllI . 
and 
| (3) 
4mrmo-—jpK 


If r2 = 2? + y2 +22, then a particular solution of (1) is 


;= 


n= skr, 
r 


To obtain a solution applicable to the case in question 
we have to satisfy the boundary conditions. 

These conditions are that the horizontal component of 
the electric force and the vertical component of the mag- 
netic flux or induction must be continuous across the 
boundary. Taking suffixes 1 and 2 for the air and earth 
regions, these boundary conditions are :— 


My OTL; Me 31a 

kidz” kt dz 

Sommerfeld then shows that a solution of equation (1) is:— 
Il =CJy, Ar) eV - Bz, 


where r? = x® + y? + 2%, and Ais an arbitrary parameter, 
and J, (\ 1) is a Bessel’s function of zeroth degree. a 
series of difficult transformations, the validity of which 
must be tested by our pure mathematicians, Sommerfeld 
then proves that IT can be expressed as the sum of three 
quantities P and Q, such that 

II = P + Q) + Qe, 
where the quantities Q, and Q: correspond to space waves 
(Raumwellen), and P to a surface wave (Obertliichen- 
wellen). If we take the permeability everywhere to be 
unity, then Sommerfeld shows that 

= | 2a jert Ve - Kz, 

P=Ce 4 


Il, = Ig, 


sr 
where 

ky? kg? 
ky? + k? 





* See “‘ Dielektrizitiits Konstante und Leitfahigkeit der 
Gesteine,” by Heinrich Lowy. Annalen der Physik, 
vol. xxxvi., 1911, page 125, for a number of measurements 
of the dielectric constants and conductivity of earth’s 
crust material. It has been shown recently, in a paper 
by the present writer, assisted by Mr. Dyke, that the 

ternating-current conductivity of insulators isa function 
of the frequency, and not by any means identical with 
the direct-current conductivity. Jou of the 
Institution of Electrical Engineers, 1912, ‘‘On the Power 
Factor and Conductivity of Dielectrics for Alternating 
Electric Currents.” In the case of such substances as 
marble, slate, and probably others, the conductivity 
appears to increase with the frequency up to a certain 
point and then diminish again. 

+ ‘‘Ueber die Ausbreitung der Wellen in der Draht- 


losen Telegraphie,” Annalen der Physik, 1909, vol. xxviii., 
page 665, 


ws; ky? ky? 
(ky? — ka?) ky? + hy? 
Hence, if we write 
- [Ragas 
-j- 278 
a= Ce 4 r/ r ; 
it follows that the components of the magnetic and 
electric forces at the bounding surface at a distance x are 
given by 
m, wael* FV 8 —kez, 


Ex = 


j - p8LF/2_ Be 
5° a/s* — Ke e Venere 


E, = ? ag citt¥ V8-kz 


c Ke . 


Hence the amplitudes all vary as 1/,/r, and the energy, 
therefore, inversely as r. 

This shows that this part of the radiation is a surface or 
cylindrical wave which follows round the surface, and is 
quite analogous to the eleetromagnetic waves produced 
on wires. These waves are the ‘ Oberfliichenwellen.” 
They are very rapidly damped in a downward direction. 
They are propagated with a velocity V, such that V =p/s, 
and, since s is in general a complex quantity, they suffer 
damping in a horizontal direction or in the direction of 
pro; tion. 

The other quantities, Q, and Q., correspond to space 
waves (Raumwellen). Sommerfeld shows that 


hs 
= = jkr 

Q 7" 

Qa= B eiter- V keg? — ky z 


in the upper medium or air. 

Hence the amplitudes of the forces derived from this 
part of the total potential vary inversely as the square of 
the distance. 

_ It is, of course, not new to su t that the waves 
involved in radiotelegraphy resemble electric waves on 
wires or are surface waves. It was long ago surmised 
that the sending antenna, the earth and the receiving 
antenna might be regarded as one single oscillator in 
which oscillations were set up. This view has been held, 
manent others, by A. Blondel, E. Lecher, and F. G. 


y: 
Professor Baily pointed out in 1903 that the energy of 
surface waves would decrease only inversely as the 
distance, and, therefore, at large distances survive when 
space waves would have vanished. The strict mathema- 
tical proof of their possibility has, however, been only 
lately given. 
he Me gms waves are subject to diffraction, and are 
hinde by obstacles. On the other hand, the surface 
waves pass round and are unhindered, apart trom damping, 
by the curvature of the surface. Also, owing to the 
surface waves decreasing in amplitude less fast with 
distance, the surface waves survive when the space waves 
are extinguished. If, then, Sommerfeld’s investigation 
is valid, we need no longer seek for an explanation of 
such achievements as the detection of electromagnetic 
waves one-quarter of the way round the earth in any 
abnormal ditfraction. If Sommerfeld is right, diffraction 
has nothing to do with the matter. The effect at such 
distances is entirely due to these ‘‘ Oberflachenwellen,” or 
surface waves, which, like electric waves on wires, are 
propagated along the surface, no matter what the curva- 
ture may be. ‘There is acertain analogy between these 
space and surface electric waves, and corresponding 
effects in the case of earthquakes. From the time of 
Poisson, it has been known that a shock communicated 
to an elastic solid created in it two waves, one of dilatation 
and one of distortion, travelling at different speeds 
through the mass. 2 

In 1885, Lord Rayleigh showed that, in addition, there 
was a surface wave dependent on the fact that the 
surface can be distorted, and resists distortion with a 
different elasticity to that of the interior of the mass. 
These effects are recognised by seismologists as repre- 
sented in the preliminary tremors and main shock in an 
earthquake. 

In this case two kinds of disturbance are found to be 
pro ted through the earth, with velocities of 10 km. 
nd bo per second respectively. Also another main 
shock arrives later, which moves with a speed of about 
3km. per second. The latter is a surface wave travel- 
ling along the surface crust of the earth, and the two 
former are space waves pepo tay mg the mass. 

In the same manner we can say that in wireless tele- 
graphy we are concerned with three waves. One travel- 
ling through the air above the earth, the second through 
the crust of the earth, and the third a surface or cylin 
drical wave, which is confined to a limited region at the 
boundary of the two dielectrics. ‘ 

To obtain numerical values, we must know the di- 
electric constant (K) and conductivity o of the earth’s 
crust materi I find the dielectric constant of dry 
slate is about 12, and that of ordinary white marble not 
specially dried is about 8. Most dry rocks, such as 
granite, have a dielectric constant near 9. 





Rendus du Congres 
er, Physik. Zeitschr., 


* See A. Blondel, Meg oe 
de Nantes,” 1898; also E. hi h 
vol. iii, page 273, 1901; and Professor F. G. Baily, 
Transactions of the Royal Scottish Society of Arts, 





February 9, 1903. 
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These constants are generally taken to be approxi- 
mately as follow :— 


Sea water K = 80 o = 10—" E_M. units. 
Fresh water K = 80 o = 10-4 - 
Damp soil K = 20 o¢=5x10-',, 


Dry rocks orsoil K = 4to8 o = 10— or less units. 

Che conductivities are given in C.G.S. electromagnetic 
units. It is probable that the conductivity of sea water 
is greater than 10—"!, for this value implies that the 
resistivity is 160 ohms per c.c. Also the conductivity of 
many @ry rocks is certainly less than 10-. Hence the 
above values are only very rough. It must be remem- 
bered that a conductivity reckoned in electromagnetic 
units has to be multiplied by 9 x 10” to convert it to 
electrostatic units. 

If we take » = 1, and for air K = 1, and o =0, it is 
easy to see that the ratio k,2/k,2= K + j2cA\o, where o 
js the conductivity of the earth in electromagnetic units, 
and is the wave-length. 

Also the numerical distance 


p= hh? hy 
ky? 2 
For air k, = 2 7/A, and hence we have 
aa, A 
P= XK+j2cero 


Thus for sea-water K = 80, ¢ = 10—", and if the wave- 
length \ = 2 km., and the actual distance r = 2500 km., 


we have p =>" 
1 


If r = 10,000 km., and \ = 4km., we have p ~ 


On the other hand, for dry soil for which K = 4,¢ = 
10—“ for waves 2 km. in length, and r = 2500 km., we 
have p = 300. 

Hence when the earth’s surface is a good conductor the 
numerical distance p isa small quantity, and when it is 
a bad conductor p is a large quantity. 

Now Sommerfeld shows that at or near the earth’s sur- 
face the vector potential II can be expressed in the form 


Tes 
1 =(u—jup 7 * "=, 
The quantity u concerns the space waves, and v the 
surface waves, and he proves that 
usl-— 2a? + 2-2 qs - $-3-3 2 a8, &e. 
1.3 1.3.5 


A. ee . ), &e. 
= $8.0 


, ky? kj? -— ko? k 
at=p=[(% tt Me 
wore aw 
_ When the lower dielectric has a rather large conduc- 
tivity, as in the case of sea-water, the expression for the 
numerical distance reduces to 


v=aVve(l-@ + 7 
where 


TT 
a 
2ceah* 
Hence we see that an increase in the wave-length \ re- 
duces the values of p and a, and hence the valueof v. 

Sommerfeld has plotted out twocurves which represent 
the variation of u and v with p, and it is seen from them 
that for very small ‘‘ numerical distances ” the space waves 

redominate, for mean values of p the surface waves, and 

or larger values of p the space waves again. 

The conclusion, however, is that for the achievement 
of long distances in radiotelegraphy waves of long wave- 
lengths are necessary, as shown by experience. the 
other hand, the radiation from the antenna decreases with 
increasing wave-length. Hence there is probably a 
certain maximum wave-length which is most effective for 
signalling over a given distance and surface. 

It is suggested, however, that long-distance radiotele- 
graphy is chiefly effected by means of the surface waves 
or “‘ Oberfliichenwellen ” of Sommerfeld, which fall off in 
amplitude inversely as the square root of the distance, and 
are not limited by diffraction as they follow round the sur- 
face. The earth’s curvature limits the range of the space 
waves seriously, but does not so limit the surface waves. 

One difficulty in reading Sommerfeld’s paper is that 
he does not sufficiently translate his mathematical analysis 
into physical concepts. Hence it is desirable to consider 
a little in general terms how these surface waves arise. 

_ If we have two media of different dielectric constants 
in contiguity, and if a line of electric force crosses the 

undary, then it is well known that the conditions to be 
fulfilled are that the mtial component of the electric 
force on either side of the boundary must be continuous, 
and also the normal component of the electric displace- 
ment or flux must be continuous. This involves a refrac- 
tion of the line of electric force in crossing the boundary. 


It is bent away from or towards the normal, and if K, | he 


and K%, are the dielectric constants, and 6, and 6, the 
angles the line makes with the normal, then K, cot 0, 
= Ky cot 0. The law of refraction of light is 4, sin 4, 
= 4) Sin 6. Hence, in the case of light, the velocities 
of the rays in the two media respectively -are propor- 
tional to the sines of the angles of incidence and refrac- 
tion. In the case of the electric force, the velocities are 
inversely as the square roots of the tangents of the angles 
of incidence and refraction of the lines of electric force. 
If, then, we consider a Hertzian oscillator, which is 
partly in one medium and partly in another of greater 
dielectric constant, there will a distortion at the 





.” This quantity p, which Sommerfeld calls the numerical 
distance, is a function of the real distance r and the 
- Pepe k, and ka, which are determined by the nature 





boundary“of the loops of electric force which are thrown 
off at each oscillation. If the ep medium is air, and 
the lower medium is a material of greater dielectric 
constant, then, corresponding to a normal semi-loop of 
electric force in air, eye | be a completing semi-loop 
in the other material, which is sh backward, as 
shown in the diagram. If in the air at the boundary 
surface the force is normal to the surface, it will not be 
normal just below that surface in the medium of ter 
dielectric constant. It will have a longitudi com- 
ponent. As the oscillations take place, these longitudinal 





—de— 


K; >K; 


f. 


components of the force are periodic in space and. time, 
and constitute the surface wave, which is similar to the 
electric waves produced on wires. 

If the earth were a perfect conductor, say, a ball of 
copper at the absolute zero of temperature, these sur- 
face waves would be confined merely to the surface skin. 
In the case of the actual earth, even sea-water is a suffi- 
ciently poor conductor to allow the penetration of the 
surface wave to some little depth in it. Although the 
**numerical distance” is small, it is not so small as to 
extinguish altogether the surface wave. 

The objection has been raised (see Dr. Eccles, the 
Electrician, April 5, 1912, vol. lxviii., page 1064) that 
no experimental proof has been given of the actual 
existence of Sommerfeld’s surface waves. Against this 
it should be noted that Sommerfeld has carefully ex- 
plained that the surface waves are not separated sharply 
from the space waves, and may be regarded merely as a 
particular distribution of the moving electrostatic field 
near the common surface of the air and earth and 
accompanying electric currents in the earth. It is easy 
to prove that wecan have surface electro-magnetic waves 
on a sheet similar in nature to electro-magnetic surface 
waves on wires, of the existence of which we have abun- 
dant experimental proof. An argument in favour of the 
existence of these surface waves may perhaps be derived 
from the experience that high antenne do not seem neces- 
sary for the reception of signals, even over long distances, 
thus indicating that there is a concentrated electric and 
magnetic field near the surface of the earth. 

P. Epstein has delineated from Sommerfeld’s equations 
a portion of the field of electrostatic force round an oscil- 
lator placed first over a perfectly conducting earth, and, 
secondly, over an earth of finite conduetivity.* In the 
first case the leops of lines of electrostatic force are seen 
to terminate perpendicularly on the earth, and are divided 
 maapenge arn d by the surface plane. In the second case 
they are distorted so that the lines at spaced intervals do 
not terminate perpendicularly. If, however, they have 
a compound lel to the earth’s surface, this is equiva- 
lent to a combination with a true s or Hertzian wave 
of a surface wave, similar to the electric waves on wires, 
which latter can travel along the guiding surface, irre- 
spective of curvature of that surface. 

If these conclusions are valid, there is nothing to pre- 
vent the surface waves going half round the earth. It 
may, therefore, be quite possible to communicate by 
radiotelegraphy direct from England to New Zealand. 
There is one matter which may be of importance. Since 
the surface waves started from any one point reach an 
antipodal point by different paths, it may be that unless 
the position of the receiving-station is rightly selected, 
interference will arise between surface waves reaching it 
by different lengths of path, and hence extinction of 
signals for some places, but not others, in the same region. 
According to this theory, then, we need not endeavour to 
explain long-distance radiotelegraphy by diffraction, 
because true space waves are very little concerned with it. 

We pass on, then, to consider the next question—viz., 
the influence of the nature of the surface in radiotele- 
graphy. Why, for instance, it is conducted with certain 
wave-lengths so much more readily over sea than land. 

This matter has been particularly considered by Dr. 
Zenneck in an interesting paper. Assuming for the sake of 
simplicity a plane earth and plane electromagnetic waves, 
iscusses the effect of the conductivity and dielectric 
constant of the earth’s crust on the wave propagation. + 





*See P. Epstein, “‘ Kraftlinien diagramme fur die 
Aushreitung der Wellen in der drahtlosen Telegraphie 
bei Berucksichtigung den Bodenbeschaffenheit ;” Jahr- 
buch der Drohtlosen Telegraphie, vol. 4, page 176, 1910. 
Fpstein has, however, only delineated the field in the air. 
He ought to have indicated the nature of the field just 
below the surface in the sea or earth, as well to show the 
refraction of the lines of force at the surface. 

+ J. Zenneck Ueber die Fortpflanzung ebener Elektro- 
magnetischer Wellen langs ebenen Leiterflache und ihre 
Beziehungzurdrahtlosen Telegraphie, Annalender Phystk, 
vol. xxiii., page 846, 1907. This paper was freely trans- 


lated, with expository notes, by J. A. Fleming, entitled 
“The Function of the Earth in Radiotelegraphy.” (See 
ENGINEERING, June 4 and 11, 1909.) 





Starting from the same equations as Sommerfeld, he 
arrives at an expression which enables him to calculate 
the damping of the waves along the horizontal boundary 
surface. He shows that this damping is determined by 
the dielectric constant and conductivity of the earth’s 
crust. He calculates the distance the plane wave must 
travel before its amplitude is reduced to 1/e of that at 
the transmitter, and exhibits the results for various 
values of the dielectric constant and conductivity in the 
form of curves. Waves 1000 ft. in length over a sea 
surface would travel 10,000 km. before reduction to l/e 
in amplitude, but over very dry soil only for 10 km. or 
less. The analysis shows that there is a considerable 
penetration of the wave into dry soil, but into so good a 
conductor as sea water the penetration is at most a metre 
or two. Moreover, Zenneck shows that over sea surface 
the lines of electrostatic force terminate nearly perpen- 
dicularly to it, but over a dry surface this is not the case. 
There is then a considerable rotating component, and the 
direction of the electric force is represented by the 
rotating radius vector of a semi-ellipse, the major axis of 
which slopes forward in the direction in which the wave 
is travelling. Zenneck’s results have been extended by 
F. Hack, who has shown that underground moisture has 
the same effect as surface moisture in preventing degrada- 
tion of amplitude. 

The general result of these investigations, compared 
with practical experience, is to show that we can by no 
means consider the earth to be a perfect conductor in the 
case of radiotelegraphy, but that it has an extremely 
influential action in degrading the amplitude of the 
waves deforming the travelling electrostatic field, and in 
creating a type of surface wave which attenuates much 
less fast than a pure Hertzian wave, and can travel round 
the curvature of the earth quite easily. 

On the whole, we may say that the theory as given by 
Zenneck and Sommerfeld is a valuable attempt to bridge 
over the very serious gap in our knowledge of the reasons 
for certain well-ascertained facts in radiotelegraphy. 
Nevertheless, there are still unexplained difficulties. 

Another unsolved problem in radiotelegraphy is the 
explanation of the effects of the atmospheric conditions 
and daylight upon it. 

The suggested explanations are in many respects im- 
perfect. In the earliest days of radiotelegraphy it was 
found that atmospheric electric discharges produced 
irregular and false signals, which sometimes greatly inter- 
fered with working. These were more objectionable at 
the time when the receiving instrument was a coherer of 
some kind associated with the Morse printer. Nowadays, 
when the reception is by telephone, it is usual to have the 
spark frequency at the sender high enough to give a shrill 
note in the telephone. The receiving operator can then 
distinguish, to a great extent, between the clear musical 
note of the right signals and the lower squeaks or grunts 
in the telephone due to atmospheric discharges. Never- 
theless, at certain times and in certain regions the so-called 
atmospherics present serious obstacles to radiotelegraphic 
communication. 

When we turn to the effect of sunlight on the propaga- 
tion of radiotelegraphic waves, which was discovered 
and described by Mr. Marconi in 1902, we find that even 
after ten years we are still, intellectually speaking, very 
much in the dark as to the reason for this daylight effect. 

The first observation made by him in 1902 was that 
by night signals could be received over sea from the 
Poldhn station at a distance of 2099 miles, whereas by 
day the same kind and tvpe of signal ceased to be 
detectable at about 700 miles. Also that at the time 
when the sun rose over the sending-station the signals a 
709 miles distance quite quickly became very weak.* 

Of recent years he has noticed that in the morning or 
evening, when the boundary between light and darkness 
occurs about half-way across the Atlantic, signals sent 
across become weak. Also he haa noticed that in sending 
with a coupled transmitter radiating waves of two wave- 
lengths, whereas the longer wave-length is the one 
generally received, there are certain periods at sunrise 
and sunset when the shorter wave gives the best signals. 

It has also been pointed out, both by Mr. Marconi and 
Mr. G. W. Pickard, that soon after the time of sunrise at 
the sending-station there is a very pronounced decrease in 
the strength of the signals received a few hundred miles, 
or at some considerable distance from a power-station, but 
that after sunrise there is a partial recovery of strength. 
There is also a ual rise in the strength of the signals 
soon after sunset, and a very pronounced maximum value 
after or ahout midnight. An interesting curve has been 
given by Professor Pierce in his book on ‘* Wireless Tele- 
graphy,” page 135, taken from Pickard’s observations 
showing the general variation of the streneth of received 
signals at a distance of 600 milesfrom the Marconi station 
at Glace Bay during the hours of the day and night. It 
appears that the current in the receiving telephone at 
midnight was about thirty times greater than by day. 
Confirmatory observations have been published by the 
Telefunken Company. 

a theories have, so far, been proposed to explain this 
effect :— 

1. The original suggestion of Mr. Marconi (which has 
been tentatively adopted by Professor Zenneck) was that 
it is due to the effect of light in discharging the sending 
antenna, so that it does not reach at each oscillation such 
a high potential by day as in darkness. 

2. The theory that the daylight effect is due to the 
ionisation of the air by sunlight giving it increased con- 
ductivity, and so producing absorption of the electric 
waves. 


* See G. Marconi, Proceedings of the Royal Society, 
London, June 12, 1902. A note on the effect of daylight 
upon the propagation of electromagnetic influences over 





long distances, 
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Neither of these theories seems to meet all the facts. If 
the daylight effect were an action of light on the sending 
antenna alone, it should be produced independently of 
the distance of the receiving station, whereas it is essen- 
tially a cumulative or long-distance effect. Again, so far 
as measurements of the electric conductivity of air have 
been made, they do not give support to the theory that 
the daylight effect is due to air conductivity produced by 
ionisation, because measurements of this conductivity 
show it to be too small to account for the observed wave 
attenuation. 

Professor G. W. Pierce has made calculations which 
show that the air epee ! would have to be 100,000 
times greater than it actually is to account for even a 
part of the observed effect at 3000 km. distance. 

Professor Zenneck also agrees that atmospheric con- 
ductivity by ionisation cannot account for the pheno- 
mena. 

Let us, in the first place, consider theoretically the 
propagation of an electromagnetic wave through a medium 
possessing dielectric constant (K) and conductivity (c). 

It is quite easy to obtain an expression for the absorp- 
tion coefficient of such a medium. Starting from the 
Maxwellian equations as above, we have the quantity 
denoted by k on a previous page defined by the equation— 


yee KP +iirpop 
- : 


since k is a complex, it can be represented by k =a + j 8. 
Hence we have— 
frm - HK 
2c? 


16 12 0% u* p* + pw? K2 pt 
4c 4c4 


and if °. is a small quantity, as it is when the con- 
ductivity is small and the frequency p/27 is large, we 


have then— 
_ 2%0 


ec a/ K 
If we consider a = wave the amplitude of which 
varies as e/"**~ »® it attenuates in amplitude to 1/e 


of its initial value in travelling a distance— 


eT /K 

B 2ara° 
If p is the resistivity in ohms per c.c., then p = 
(9 x 10")/c, and we have 

1_ pVK_ 

B 60 4 
We can therefore determine at once the absorption effect 
of any conducting dielectric of which the resistivity in 
ohms per c.c. and the dielectric constant are known. 
Thus, supposing the dielectric constant is 9, and the 
resistivity 500 megohms per centimetre cube, the value 
of 1/8 would be nearly 80 km., or 50 miles. This is, then, 
the distance in which the wave amplitude would be 
reduced to about one-third of that at the origin. It is 
clear, therefore, that to propagate waves for any consider- 
able distance through the earth’s crust the specific resist- 
ance would have to be as high as 1000 megohms per c.c. 
Also it is evident that unless the resistivity of the air as 
produced by ionisation is less, say, than 20,000 megohms 
per c.c., or considerably less than 10° electromagnetic 
units, the ionisation cannot be the cause of the daylight 
absorption. 

I believe no one has observed so low a resistivity for air 
near the earth’s surface, or even at 1000 ft. up, as 10!° 
C.G.S. electromagnetic units per c.c. The point, how- 
ever, requires further investigation. 

On certain assumptions this atmospheric resistivity can 
be determined by elevating a captive balloon to the 
required level by a wire, and measuring the potential of 
the balloon when the wire is insulated, and also the 
current flowing through the wire when the wire is earthed. 
The ratio of the current in amperes to the potential in 
volts give us the total conductivity S of the air. If C is 
the electrical capacity of the balloon, and if ¢ is the con- 
ductivity of the air, then it can easily be shown that 8 = 
4m Ca (see J. A. Fleming, “ Principles of Electric Wave 
Telegraphy and Telephony,” Second Edition, page 725). 
Accordingly p = 4 r C/S = 44 C V/I, where I is the total 
electric current flowing along the wire to the earth, and 
V is the potential of the balloon. 

Some useful measurements of this kind made by Messrs. 
A. J. Makower, W. Makower, W. M. Gregory, and 
H. Robinson, in 1910 (‘‘An Investigation of the Elec- 
trical State of the Upper Atmosphere made at Ditcham,” 
see Quarterly Journal of the Royal Meteorological 
Society, vol. xxxvii., October, 1911), showed that the 
total resistance from a certain kite at a height of 1400 fo. 
on a certain day was 1000 mego Assuming «8 kite 
capacity of 100 electrostatic units, this corresponds to a 
resistivity of the air equal to 12.5 x 10" ohms, which 
seems rather small. A plane electric wave would, how- 
ever, have to travel nearly 60,000 km. in this air to have 
its amplitude reduced to 1/E. Hence even this con- 
ductivity is not enough to account for the observed 
attenuation by daylight of long radiotel phic waves. 

Unless, therefore, there is very much greater atmo- 
spheric conductivity than 1 billionth of a mho (1 bimho) 
per cc, at or about 1000 ft. or so above the earth’s 
surface, it does not —— as if air conductivity caused 
by ionisation due to ultra-violet light could account for 
the diminished amplitude of radiotelegraphic waves 
during daytime. 

The careful measurements of the air conductivity at 
various heights, and at various hours of the day and 
night over sea and land, would give us valuable data for 
further testing this matter. 





Sommerfeld suggests that the ee reduction is 
due to the increase in the value of the coefficient k for 
the air by the production of conduction due to ionisation. 
The effect of this is toincrease the value of the ‘‘ numeri- 
cal distance,” and therefore to reduce the intensity both 
of the surface and space waves. He supports this view 
by an observation made by Ebert, who states that he 
measured the conductivity of the air in brightest sunshine 
at a height of 2500 metres during a balloon ascent, and 
found it to be 23 times greater than at the ground level.* 

It is possible that some part of the effect may be due 
to actions taking place quite close to the sending antenna. 
This view may S supported by the interesting observa- 
tions made during the nearly total solar eclipse on April 17 
last, on the effect of the temporary diminution of daylight 
on the strength of radiotelegraphic signals. Whilst visit- 
ing the Eiffel Tower station at Paris, Commander Ferrié, 
who is in charge of this station, informed me a slight 
increase in the strength of the signals at distant receiving 
stations had been noticed at the time of greatest obscura- 
tion of the sun at Paris. Also in Denmark, Mr. H. 
Schledermann stated in a letter to the Electrician that 
observations made between the Royal Dockyard station 
in Copenhagen and the Blaavands Huk Lighthouse, on 
the North at 300 km. distance, showed that during 
totality the signal strength was increased. Also in Eng- 
land, Dr. Eccles noted an increase in the strength of 
atmospheric strays and signals from Clifden, observed in 
London during greatest obscuration. These observations 
show that even a partial diminution of the sun’s light is 
sufficient to increase the strength of radiotelegraphic sig- 
nals, possibly by an action on the air between the station 
and especially on that near the transmitting-station. 

I suggest that it would be well worth while to erect 
rn rage dl transmitting stations on and off the line of 
totality during the future total solar — for the pur- 
pose of observing the effect on radiotelegraphic signals 
sent out from them to other receiving-stations. 

Another possible explanation of this daylight diminu- 
tion has, however, occurred to me which I should like to 
submit to you. It is well-known that sound is better 
heard when the wind 1s blowing from the source to the 
observer than when it blows in the opposite direction. 
It is also known that there are curious vagaries in soun 
transmission whereby loud sounds are heard sometimes 
better at great than at short distances. These effects 
were explained by Sir George Stokes as due to the 
fact that the velocity of sound is greater when moving 
with the wind than against the wind. Now, owing 
to friction and other causes, the velocity of the 
wind is generally greater at a height above the 
earth’s surface than at the ground level. Hence, if a 
sound wave is travelling outwards from a centre against 
the wind, the upper parts move more slowly than the 
lower parts of the wave front, and hence the ray direction 
is tilted up, and the sound passes over the observer’s head. 

The suggestion I venture to make is that when the 
upper layers of the air are ionised, the ions act as con- 
densation nuclei for water vapour, and the presence of 
these numerous water spherules gives the upper air a 
larger dielectric constant.+ Therefore an electric wave 
moves more slowly in it than in non-ionised air. Hence, 
if a plane wave is moving parallel to the earth’s surface, 
and the pe ned layers of air are ionised by light, the 
greater velocity of the wave front at the lower levels 
causes it to slope backwards, and the direction of the ray 
is elevated, so that it may pass over above the receiving 
antenna and not affect it. 

Suppose for the sake of simplicity we consider a plane 
wave of vertical height h moving between two places at 
a distance D. Let v be the velocity in non-ionised air, 
and V, that in ionised air, and K and K, the corre- 
aponting dielectric constants. Let the upper part of 
the wave be in the ionised air, and the lower part in non- 
ionised air, and let these two regions shade into one 
another. Then if in a time ¢ the lower part moves 
forward a distance V ¢ = x, the upper part moves a less 
distance V, ¢ = x,, and the wave front slopes backwards 
by an angle whose tangent 

l--—= =. 
( J K,/ h 


a2 en =O x 
A V h 

Therefore, at a distance D, the normal to the earth-end 

of the wave front will intersect the vertical at a height h,, 
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the height of the receiving antenna is H and 
—h} = y, then we have 
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The quantity y is a measure in a certain sense of the 
effect which would be produced on a receiving antenna 
placed at thedistance D. If, then, K = K,, or if there is 
no ionisation, y has a maximum value equal to H. Also, 
if K and K, have any assigned ratio, y has the same 
maximum value H forz = Oand « = D, but a minimum 
value for x = D/2. Again, if x = D/2 and D and hare 
constant, then y is less the greater the ratioof K, to K. 
_ Accordingly, if in the upper region of the air the 
ionisation of the air by ultra-violet light increases the 
dielectric constant so as to retard alightly the wave 
velocity, the wave front would be tilted backwards and 
at long distances the waves might pass so far above the 


* See Annalen der Physik, vol. v., page 724, 1901. 

+ See Sir J. J. Thomson, ‘‘Conduction in Gases,” 
page 217, who says that air exposed to ultra-violet light 
may be regarded as full of extremely minute drops of 
water, 
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d| condense water vapour round them, then it is highly 


receiving antenna as to weaken very greatly the signals, 
This tilting up of the ray will occur when the ionisation 
of the — air has taken place over a part of the 
interval between the stations. It will be most pronounced 
when the greatest difference exists Letween the dielectric 
constant at the earth level and that ata level a few miles 
up in the air. At very large distances, say 2000 miles, an 
extremely small difference in the dielectric constant of 
the air at low and at high levels would be sufficient to give 
the wave front a sufficient tilt to make the waves pass far 
above a receiving antenna 200 ft. high, and so weaken 
immensely the received signals, because the effect js 
cumulative and noticeable therefore only at very great 
distances. As an experimental contribution to the 
subject I have made some preliminary observations on 
the dielectric constant of air, filled more or less with 
damp steam or warm mist. A tubular condenser was 
constructed of such kind that steam from a small 
boiler could be blown between the tubes, and the tubes 
were so supported that the condensation of the steam 
could cause no loss of insulation. The electrical capacity 
of this condenser was determined carefully by the 
Fleming and Dyke capacity bridge, using a telephone 
as a detector, and alternating currents having a frequency 
of 2760.* Employing all necessary precautions, and com- 
paring the dielectric constant taken as unity of air nearly 
saturated with water vapour, with air having water 
globules or damp steam in it, we found that the dielectric 
constant of air filled with water spherules varied from 
1.026 to 1.004, range | to the amount of damp steam 
present in the space. In other words, an electric wave 
would travel more slowly in the steam-impregnated air 
than in the ordinary saturated air in the ratio of 980 to 
1000, or 998 to 1000, or anything between these limits. 
If, then, we consider a plane electro-magnetic wave 
travelling with plane vertical and its lower end in ordi- 
nary air and its upper end in air containing minute water 
——— the upper end would travel more slowly than 
the lower, and the wave front would acquire a backward 
tilt sufficient, in a distance of a few hundred miles, to 
oa the wave right above an ordinary receiving antenna. 
If the ionisation of the upper air by ultra-violet light 
results in the production of condensation nuclei, which 


probable that the upper levels of the air have a slightly 
greater dielectric constant than the lower, and a dif- 
ference of even a very small fraction of 1 per cent. will 
be cumulative in its action on the wave in giving the 
wave front a backward tilt in travelling over long 
distances. 

Mr. Marconi states that over the Atlantic he has found 
the maximum daylight effect to occur when the 
shadow boundary was about halfway across the Atlantic, 
the sending station being in daylight and the receiving 
station in darkness. I think the well-known ‘“‘sunrise 
nick ” in the signal intensity curve is due to the fact that 
the effect is at a maximum when the greatest difference 
exists between the state of the upper air as regards 
ionisation, and that near the earth. Later in the day 
convection currents arise to churn up the air and bring 
it more into a homogeneous condition, which, whatever 
may be the state of ionisation, is unproductive of any tilt 
in the wave-front. 

It has been frequently ga that an explanation of 
long-distance radiotelegraphy may be found in the reflec- 
tion of the electro-magnetic waves at the under surface of 
a layer of ionised air in the upper atmosphere. No proof, 
however, has been given that this hypothetical layer of 
ionised air has a sufficiently defined surface to cause wave 
reflection. Hence it is improbable that anything like 
copious reflection of long atepanngaaiie waves could 
take place at the under surface of a layer of ionised air. 
This point, however, is one open for discussion. It is 
‘true that refraction may produce a change of ray direc- 
tion which simulates reflection as in the case of the 
phenomenon of the mirage. In this case the intense heat 
of the earth expands the layer of air next to it, and 
lowers its refractive index. ence the lower end of a 
plane wave of er incident light travels faster than 
the upper end, and may do so to an extent sufficient to 
swing the ray right round, as if it were reflected from 
the layer of heated air. For a similar effect to occur 
with radiotelegraphic waves it would necessary for 
the upper end of the wave front to travel much faster 
than the lower end. In other words, the upper end 
must be in a ion of less dielectric constant than the 
lower end. We have no proof that this is the case. 

Since the above remarks were put in type, a valuable 
paper has been published by Dr. Eccles (see Proceedings 
of the Royal Society, vol. Ixxxvii., A, e 79, 1912, on 
‘The Diurnal Variations of Electric Waves occurring 
in Nature, and on the Propagation of Electric Waves 
Round the Bend of the Earth”), in which a theory is 
developed of electric wave propagation in ionised air. He 
gives a mathematical proof that under certain assumptions 
as to the mass of these ions the wave velocity would be 
increased as compared with that in unionised air, and 
hence that a plane vertical wave-front travelling with 
lower end near the earth and upper end in air more or 
less ionised by sunlight, would be caused to lean forward 
by the increased velocity of its upper end. Hence he 
proves that, according to wave-length and circumstances, 
the wave may be better able to follow round the earth’s 
curvature, or may be prevented from doing it. J 

On this basis he has developed a theory of long-distance 
radiotelegraphy and of the inhibition of daylight upon it. 





* For a description of this bridge and method of using 
it, see the paper by J. A. Fleming and G. B. Dyke, on 
‘“The Power Factor and Conductivity of Dielectrics for 
Alternating Electric Currents of Telephonic Frequency 
and at Various Temperatures.” Journal of the Institu- 





tion of Electrical Engineers, 1912. 
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The chief criticism to which I think his theory is open is 
that he assumes that the dielectric constant of the air is 
unaffected by the ionisation or condensation of water 
vapour on these ions. This is not absolutely certain. 
We know that in.the case of solutions in a state of ionisa- 
tion, such as dilute solutions of metallic hydrates in 
water, the dielectric constant of the solvent is consider- 
ably ine As a rule, anything which increases 
conductivity in a dielectric increases also the dielectric 
coefficient. Hence ionisation may do so in the case of 
air. If the dielectric constant (K) is increased by ionisa- 
tion, then, in the expression given by Dr. Eccles for the 
wave velocity, that velocity may be more reduced by this 
increase in K than it is increased by the presence of the 
10ns. 

It would seem, therefore, most necessary to settle by 
experiment whether the wave velocity is inc or 
diminished by the presence of the ions due to ultra-violet 
light before we can base a theory upon the constancy of 
the dielectric coefficient. There is no doubt, however, 
that the earth’s atmosphere contains something which 
acts at times towards radiotelegraphic waves like a fog or 
mist towards light waves.* There are also occasions of 
unusual transparency when waves of 300 or 600 metres in 
length seem to travel round the world in an extraordinary 
manner. Ships provided with the ordinary ship trans- 
mitters and receivers occasionally pick up signals sent 
1000 miles away. This is not due to special operative 
skill, but to a temporary transparency of the atmosphere 
to radiotelegraphic waves. 

The next question to which I should like to direct 
attention is to the present state of the theory of directive 
antenne. I need not go very fully into the early history. 
Mr. Marconi pointed out in 1906 the special qualities of 
an antenna, consisting of a long wire arranged so that 
part is vertical, but the greater part horizontal, and that 
radiation takes place most energetically in the opposite 
direction to which the free end of the horizontal wire 
points.+ Also by the Jaw of exchanges a bent antenna which 
radiates unequally absorbs unequally in different azi- 
muths. The question is as to the explanation of the 
action of this bent antenna. 

In 1906, starting from a suggestion by Sir Joseph 
Larmor, I gave a theory based on the view that the bent 
antenna is equivalent to a combination of an open and 
closed circuit, and assumed the earth to be a perfect 
conductor. The objection has been raised to this theor 
that it implies that the directivity should fall off with 
distance. 

Experiments have not yet been made, as far as I am 
aware, on a sufficiently large scale and at sufficiently 
great distances to settle this point, and the experimental 
problem is undoubtedly complicated by the effect of the 
nature of the soil surface over which the waves travel 
in different directions or ions. Nevertheless, Mr. 
Marconi’s experiments show that the directivity persists 
for several hundred miles. Recently the problem has 
been discussed by H. von Hoerschelmann in the Jahr- 
buch der Drahtlosen Telegraphie (see vol. v., page 15, 
1901). According to his theory, the effect of a bent 
antenna is entirely due to vertical electric currents which 
are produced in the earth just under the horizontal part 
of the bent antenna. Hence the directivity depends on 
the conductivity of that region of the earth. 

Starting from the same system of equations as Sommer- 
feld, he obtains expressions for the vector potential or 
Hertzian function, which show that the function which 
determines the vertical field in the earth and in the air is 
dependent on the azimuthal angle in such manner that 
there is no directivity if the earth is a perfect conductor ; 
but that if the earth has a finite conductivity under the 
antenna then an unsymmetrical radiation takes place, 
and the directivity once created persists, even though the 
waves travel out later on over a good conducting surface. 
The mathematical work in Hoerschs]mann’s paper needs 
careful consideration by pure mathematicians to test 
whether the transformations of the Besselian functions he 
employs are valid, and his analysis correct. He points 
out that, as a consequence of his theory, a bent antenna 
situated over a sea surface should not have the same 
degree of directivity as one situated over a poor-conducting 
soil. These conclusions could easily be checked experi- 
mentally. 

The general result of all the theoretical investigations 
of Zenneck, Sommerfeld, and Hoerschelmann is to show 
that the function of the earth in radiotelegraphy is by 
no means confined merely to guiding a space wave, but 
that it fulfils a most important function in assisting to 
create surface waves and in permitting earth currents 
which have directive effect. Recent experiments with 
antennz laid on the ground or under the ground by Dr. 
Kiebitz have turned attention afresh to the matter, 
although many of Kiebitz’s results seem only a repetition 
of those obtained by Marconi in 1906 with antenne laid 
on the ground or a little above it.t 

Kiebitz used as receiving antenne wires carried on 
insulators placed in ditches about 1 metre deep. The 
ends of the wires were earthed through condensers. The 
receiving appliance was at the centre. By such antenne 
properly oriented he found he could receive signals from 
all the principal radiotelegraphic stations in England, 





* Interesting observations have been made on this 
matter by Admiral Sir Henry Jackson, F.R.S. See Pro- 
— of the Royal Society, London, vol. Ixx., page 254, 

_t See G. Marconi on ‘‘Methods whereby the Radiation 
of Electric Waves may be Mainly Confined to Certain 
Directions, &c.” Proceedings of the Royal Society, 
London, vol. Ixxvii.. page 413, 1906. 

+See Dr. F. Kiebitz’s ‘Recent Experiments on 
Directive Wireless Telegraphy with Karthed Antenne ;” 
the Electrician, March 8, 1912, vol, Ixvii., page 868. 





France, and America. There is no need to assume 
that these received waves are propagated through the 
deep strata of the earth. The effects are exactly what 
might be expected from waves travelling over the 
surface. 

The chief interest of Kiebitz’s experiments lies in the 
confirmatory proof they give that an elevated antenna is 
not necessary for reception. On the other hand, for long- 
distance transmission an elevated aerial wire or one raised 
above the earth is requisite. 

The chief problem yet to be faced in connection with 
sending antennz is to find a form of antenna which will 
radiate a large power—say, 100 kw. to 500 kw.—at a rela- 
tively low frequency or long wave-length consistently 
with high antenna efficiency. 

There is room for an immense amount of research yet 
on improved forms of antenna. When we consider that 
the function of a sending antenna is something like that 
of a gas-mantle or gas-fire radiator—viz., to transform 
into radiation of desired wave-length as large a fraction 
as possible of the supplied energy—and remember what 
has been done in the corresponding luminous problem, it 
is easy to see that countless questions of great practical 
value in connection with antenne for radiotelegraphy 
remain unsolved. 

The ingenious method of directive telegraphy due to 
Bellini and Tosi deserve mention, and suggest that, in 
the case of wireless plant erected on shi means for 
instantly locating the direction of the arriving waves is 
a matter of the greatest importance. Although the prac- 
tical problem is to some extent solved, there is abundant 
room for further invention in connection with it. 

We can hardly leave this discussion without some men- 
tion of the state and prospects of wireless telephony. 

The essential condition of success in transmitting speech 
is the possession of means for creating undam oscilla- 
tions or alternating currents of a frequency not less than 
20,000. hen the Poulsen arc generator was first intro- 
duced it was hailed as a solution of the problem, but 
— experience has shown that whilst experimental 

eats can be performed with it, it has not the simplicity 

and ease of manipulation required for commercial work. 
The modification recently introduced by Mr. E. L. 
Chaffee, consisting of a copper-aluminium arc in damp 
hydrogen, the are being formed between two closely 
adjacent plane surfaces, appears to be an improvement. 
The practical solution seems, however, to be in the per- 
fection of some simple, easily-managed form of high- 
frequency alternator. The ingenious inventions of Gold- 
schmidt in utilising the properties of the polyphase motor 
to increase frequency have been dovelaged te the Lorentz 
Company of Berlin, and seem likely to result in the pro- 
duction of a practical form of extra-high-frequency alter- 
nator suitable for radiotelegraphy and radiotelephony in 
a ee high-frequency machine. 

n addition to the generator, inventors have wrestled 
with the difficulties of making a microphone transmitter 
which shall be able to carry a large current without 
heating. To conduct wireless telephony over any 
distance we have to modulate in accordance with the 
wave form of the speaking voice a very large antenna 
current. The problem has to some extent received solu- 
tion in the liquid microphone of Majorana, the relay 
microphone of Dubilier. and a recently invented heavy 
current microphone of Riihmer. 

We seem to be, however, on the track of mechanical 
means for generating undam oscillations, and micro- 
phonic means for modulating them, and wireless telephony 
1s therefore even now a practical matter for a few hundred 
miles of distance. It is quite within possibility it may 
yet be conducted across the Atlantic. 

As regards other inventions, we are still in want of 
more simple means for recording telegraphic mess.ges. 
Since the coherer fell out of use the reception is mostly 
conducted by ear. Somewhat elaborate photographic 
methods, suitable for large land stations which 7 
the Einthoven string gal vanometer, have been introduced, 
but what is still required is a means of calling up the 
operator and of recording the message on board ship, 
which is at least as sensitive as the telephone plus the 
human ear, for ordinary shipboard communication. The 
receiver current is, however, very small, and available 
power is at most a few microwatts in the form of a current 
of a few microamperes. There are, therefore, innu- 
merable practical and scientific problems in connection 
with radiotelegraphy which await solution. These re- 
quire mathematical, physical, and radiotelegraphic know- 
ledge of a high order to overcome them. 

What is required in the present state of radiotele- 
grapby is to restrict everywhere the mere useless amateur 

laying with wireless telegraphy, such as that which has 
—— an intolerable nuisance in the United States, but 
is wisely held in check by our Wireless pee Acts in 
Great Britain. At the same time all reasonable oppor- 
tunities should be afforded to serious investigators, espe- 
cially for such scientific research as that I have suggested, 
to enable us to arrive at a solution of present unsolved 
problems in radiotelegraphy, and also improve still more 
this most useful and marvellous method of intercommuni- 
cation. 





NATIONAL InsuRANCE Act, 1911.—The National Health 
Insurance Commission (England) desire to invite the 
attention of employers to the necessity of cancelling 
every health insurance stamp at the time of affixing it 
to the contribution-card by dating it either with pen 
and ink, or by a metallic die with indelible ink. In the 


exceptional conditions prevailing at the commencement 
of the Act, employers were allowed to use rubber dating 
stamps unti] metal stamps could be obtained ; but the 
Commissioners give notice that this concession will be 
withdrawn on the 30th inst., after which date rubber 
stamps must not be used, 





INSURANCE AGAINST STRIKES. 


In Norway, as in other countries, the ever-increasing 
disturbances on the labour market have caused masters to 
endeavour to — themselves against the uences 
of strikes. The question of insurance against strikes has 
been under consideration for some two years, the Masters’ 
Union in 1910 appointing a committee to investigate the 
matter and draw up a proposal, which has now been 
completed. 

The existing rules of the Norwegian Masters’ Union 
— for compensation being paid to members affected 

y labour conflicts, and this compensation is paid out of 
the central fund. The greater part of the revenue of the 
union having been absorbed by the cost of administration, 
compensation in cases of labour conflicts has only been 
possible in exceptional cases. The new proposal, how- 
ever, is intended to enable the union to assist members 
in case of labour conflicts on a much increased scale. 

The new proposal provides that, in case of strike or lock- 
out, members who are affected by such conflicts, and who 
have been members of the union for not less than a year, 
are entitled to compensation, so far as the funds of the 
union suffice, unless the central rd, or in some cases 
the ee boards, finds that the cessation of labour 
must laid at the door of the employer in question. 
The union is to be enabled to defray this i com- 

nsation by the members’ subscription being raised 

rom 2 per mille to 5 per mille per annum of the amount 
of wages paid during the year. Of this subscription the 
2 per mille will also henceforwsrd be applied to adminis- 
tration expenses, whilst the rest will be dealt with as 
subscription towards the insurance against strikes. 
The 3 per mille and the members’ entrance fees are to 
be transferred to a compensation fund; the balance of 
this fund not disposed of during the year is to be accumu- 
lated. In addition to the revenue arising from the annual 
subscriptions, it is pro to form a guarantee fund by 
each member offering a guarantee equal to ten times his 
annual subscription. @ guarantee fund, which must 
not be touched until the compensation fund has been 
found inadequate, is to form security for a loan from the 
bankers. The guarantee fund is calculated at 3,500,000 kr., 
and 3 per mille of the wages will be about 3 kr. per hand 


— 

he amount of compensation is calculated at 1 per 
mille of his yearly pay per day for each hand on strike. 
Nothing is paid for the first six days, but no limit has 
been fixed as to how high the compensation can rise. By 
paying a higher subscription a member can obtain an 
inc compensation, and the central board has the right 
to raise the compensation in certain cases. The technique 
of insurance, however, requires that only a portion of the 
loss shall be covered, so as to make the insured interested 
in the avoidance of strikes. 

It will be seen that this scheme does not take the form 
of an actual binding insurance, the more so as the general 
meeting of the members under extraordinary circum- 
stances, can resolve that the compensation shall be reduced 
or entirely done away with. evertheless, apart from 
being a very material aid when a strike does take place, 
the proposed insurance is likely to act as an efficient pre- 
ventative against strikes, a strike naturally becoming a far 
less potent weapon against a master who has his insurance 
to fall back upon, and the fact that compensation will not 
be paid unless the blame for the strike does not rest with 
the employer, will act in the same direction. 





German Coat-Mininc.—The production of coal in the 
Zollverein in the first seven months of this year was 
100,485,485 tons, as compared with 92,278,431 tons in the 
corresponding seven months of 1911. To these aggregates 
Prussia contributed 94,956,795 tons, compared with 
86,933,523 tons last year ; Bavaria, 464,168 tons, compared 
with 446,779 tons; Saxony, 3,043,597 tons, compared 
with 3,124,409 tons ; and Alsace and Lorraine, 2,020,925 
tons, compared with 1,762,457 tons. To the 94,956,795 
tons of coal raised in Prussia to July 31, this year, the 
Breslau district contributed 26,929,093 tons; the Halle 
district, 4851 tons; the Clausthal district, 496,597 tons ; 
the Dortmund district, 56,677,383 tons; and the Bonn 
district, 10,848,871 tons. 





Bevaian Street-Makinc.—The production of Bessemer 
steel in the province of Liége appears to be steadily 
declining, Bessemer pig being largely displaced by Thomas 
pig. The quantity of pig made for Bessemer steel and 
<r steel in the province in recent years was as 
follows :— 


Year. Bessemer. Thomas. 
Tons Tons 
1903 229,160 343,800 
1905 220,240 375,420 
1907 88,650 602,100 
1909 56,430 f 
1911 46,240 807,240 


The average value per ton of the Bessemer pig made in 
the province in 1911 was 2/. 17s. 2d., and that of the 
Thomas pig 2/. 13s. 3d. per ton. In 1902 the correspond- 
ing prices were :— mer, 2/. 9s. per ton; Thomas, 


21. 8s. per ton. The production of finished steel in the 

province in recent years has been :— 
Year. Tons. Year. Tons. 
1902 451,390 1907 608,400 
1908 536,960 1908 449,550 
1904 540,340 1909 575,650 
1905 509,940 1910 .. 721,910 
1906 .. . 563,580 1911 .. =... ~~ 782,000 

The value of the finished steel made in 1902 was 


2,345,092/.; the corresponding value had risen in 1911 to 
4,148,538/. The average value per ton in 1903 was, 
accordingly, 5/. 3s. 10d., and in 1911, 5/. 6s. 1d. 
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THE PRODUCTION OF ELECTRICAL OSCIL- 
LATIONS BY SPARK-GAPS IMMERSED IN 
RUNNING LIQUIDS.* 


By W. H. Ecorxs, D.Sc., and A. J. Makower, M.A. 


In the sending apparatus for wireless telegraphy the 
spark is an important féature. The spark usually takes 
Pp in air, and when a large amount of energy is to be 
transformed special means have to be adopted to prevent 
the spark from degenerating into an arc between the 
electrodes. One mode of preventing the formation of an 
arc consists in moving the electrodes at such a high speed 
that a spark can only bridge the gap between them 
during the very brief period when they are in close 
proximity. The rapid separation of the electrodes from 
each other effectual y prevents the formation of an arc. 

It occnrred to us that another method of achieving the 
required result might be arrived at by causing the spark 
to be formed between stationary electrodes immersed in a 
rapidly-flowing stream of liquid. With this end in view 
we have experimen with various liquids and various 
forms of spark-gaps, and from the facts set out below it 
will be seen that very good results are attainable by these 
means. Not only can very efficient extinction be pro- 
duced with sparks of considerable energy in simple 
apparatus of small dimensions, but also the enclosing of 
the spark has the effect of eliminating practically all 
the noise which accompanies the discharges across the 
customary open spark-gaps. 

The first apparatus tried consisted of an ebonite tube 
through the walls of which the two electrodes were 

The electrodes were brass or iron screws pro- 








jecting into the tube from opposite sides, with their ax 
in line. The ends of the screws thus confronted eac 
other, the gap between being adjustable, The tube was 
made out of an ebonite rod about 4 in. long by drilling 
axially a }-in. hole, and it was mounted vertically, so that 
water from the mains could be led into it at the top and 
be allowed to fall out at the bottom end of the tube. The 
spark-gap was connected in the position usually occupied 
by an air-spark in wireless tel ph apparatus. It was 
found after using a variety of transformers and trans- 
former ratios that for ee or small gaps, within the 
range allowed by the bore of the tube, much lower voltages 
were required to produce the spark in water than were 
soguioed for an equal length of a in air. In fact, 
every attempt to use the high voltages usually applied 
to air-sparks failed. Thus the most appropriate type of 
transformer was not the induction coil but rather one of 
the ordinary power type. Perhaps the best results 
obtained with the ormers at our disposal were those 
in which a Swinburne transformer was used. This trans- 
former was of the hedgehog type with open magnetic 
circuit which supplied about 1000 volts at the gap at a 
frequency of 50 cycles a second. The results obtained 
with this apparatus were very encouraging as regards 
the constancy and intensity of the oscillations generated, 
but not as regards the efficiency of transformation ; it 
appeared that much energy was dissipated in ohmic 
losses and in electrolysis of the water. 

In order to gauge the performance of the apparatus 
under something like practical conditions, a secondary 
capacity-inductance circu't was coupled to the primary 
oscillating circuit energised by the spark. A number of 
damping curves were taken with various degrees of 
coupling with a view to finding an optimum coupling. 
Three of these are given in Figs. 2, 3, and 4, which relate 
to couplings of 25, 23, and 20 per cent. respectively, 
the other circumstances being unchanged. In these 
figures the abscisse are wave-lengths and the ordinates 
are effective currents in rs | units. 

The primary circuit contained a capacity of 4550 cm. 
and an inductance of 53,700 cm. as a shunt to the water- 
spark, and the secondary contaixed a capacity of 1380 cm. 
and an inductance of 188,000 cm. The tertiary circuit 
comprised a fixed inductance, « variable capacity, and a 
thermo-ammeter, and was, of course, ry | loosely coupled 
to the secondary circuit. In Fig. 2 the coupling was 
25 per cent., and the decrement of the higher frequency 
component was 0.4 per whole period, and that of the 
lower frequency component 0.09. 

There are certain obvious advan in an oscillatory 
circuit that produces oscillations of a single frequency 
under conditions of close coupling. Thecurves show that 
a coupling of 23 per cent. was best from this point of 
view. 

As an example of the effects that can be obtained with 
a very close coupling we give Fig. 5. Here the coupling 
was estimated at 63 per cent. For this case the primary 
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circuit contained a capacity of 2,640 cm. and an induct- 
ance of 73,200 cm. and the secondary circuit a capacity of 
1120 cm. and an inductance of 171,000 cm. 

After this an attempt was made to decide whether the 
efficiency would be increased by maintaining a consider- 
able pressure in the water in the tube i of allowing 
it to escape freely at atmospheric pressure ; but the type 
of tube used up to the present proved to be too fragile, 
and we were compelled to adopt a stronger design. 
Several dischargers were made, and it was found that 
ebonite was unsuitable owing to the fact that it was liable 
to soften through the heating obtained in continuous runs, 
and glass was liable to crack if the discharge was not 
regulated with great care. Finally, marble was em- 
ployed, but experience showed that unless ample thick- 
nesses of this material were used the pressures produced 
in the interior of the discharger during the 
of the sparks were sufficient to burst it. The most 
satisfactory design reached by us consisted of a cube of 
marble with a side of about 4 in. provided with a vertical 
channel of } in. bore through which the liquids could be 
caused to flow, entering at the bottom and flowing away 
at the top, soas to sweep away all the gases formed by the 
passage of the discharge through the liquid. The elec- 
trodes consisted of two horizontal metal rods with axes 
at right-angles, forming a spark-gap in the middle of the 
liquid column. This arrangement of the electrodes was 
adopted to ensure that the discharge should take place 
inside and not outside the liquid column. By makin 
the section of the electrodes slightly larger than that o 
the a column it was made certain that the discharge 
should take place only between the end of one electrode 


and the side of the other. Inorder to prevent the liquid 
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being forced out by the high pressures developed it was 
found necessary to provide stuffing-boxes at the points 
where the electrodes entered the marble. 

= 1 is a horizontal section of the discharger through 
the plane of the electrodes, and shows the marble cube A, 
with the liquid column B in the centre and the electrodes C 
and D entering at right angles through the stuffing-boxes 
E and F and provided with ebonite Soadiee G and H for 
adjusting the gap. The length of the gap was adjusted 
by rotating the handle G, and when the side of the elec- 
trode D became pitted a new surface could be brought into 
action by rotating the handle H. 

The first experiments were made with water, and it 
was found that with a given voltage and length of gap 
there was a rate of flow of the water that gave the best 
oscillation in a capacity-inductance circuit connected across 
the gap. If the water flowed too ss no sparking 
took place, and if the water flo too slowly, arcing 
was produced instead of sparking. Even with the flow 
adjusted so as to give the best possible results it was 
found that much energy was wasted, owing to the losses 
arising from the conductivity of the water between 
the electrodes; this makes the water-gap less efficient 
than an air-gap. In fact, on the ae there was no 
arn exhibited by the apparatus designed for 
high water pressures over the old apparatus, in which 
the water was allowed to escape directly into the atmo- 
sphere. On this account we were led to make fresh trials, 
using transformer oil instead of water. This change 
made the apparatus more efficient ; in fact, the efficiencies 
attained were about the same as those attainable with the 
———- in air between metal balls. The discharge 
enclosed as above described is remarkably silent, and 
remains steady for protracted periods, so that it is 
useful for laboratory experiments. 

_ Experiments made with oil in a discharger with glass 
sides showed that vapour is freely formed as soon as the 








discharge passes, and that unless the oil is caused to flow 
quickly the vapour displaces the liquid from the space 
between the electrodes and arcing ensues, The oil in a] 
our experiments was contained in a small tank and forced 
round the circuit by means of a pump. Although the 
same oil could be used for several days, it ultimately 
become too conductive by getting loaded with finely- 
divided particles of carbon, and then it requires filtering 
before further use. 

The above experiments having indicated a satisfactory 
working of the form of discharger shown in Fig. 1, a 
number of tests were made using it in conjunction with 
a standard wireless telegraph outfit of the Marconi Com- 
pany. Owing to the fact that we intended to carry out 
tests with ——— ranging up to values far in excess of 
those attainable with this apparatus, the secondary of the 
high-frequency transformer was replaced by a flat coil 
which enabled very tight couplings to be reached. 

It was soon found that ain the oil-spark was used, 
with almost any degree of coupling, some impulse excita- 
tion was taking place. For example, when the coupling 
was 12 per cent. a single wave-length of 620 metres was 
observed in the primary and secondary circuits, and no 
other sootennt + detected ; whereas when the spark 
occurred in air the same circumstances gave two distinct 
wave-lengths of 570 and 640 metres. On another occasion, 
with slightly different circuits and with a coupling ex- 
ceeding 60 per cent, the air-spark gave two wave-lengths 
again, namely, 170 and 680 metres, while the oil-spark 
gave a main wave-length of 640 metres with two sub- 
sidiary waves of 157 and 670 metres, 640 metres being 
the measured wave-length of each of the circuits taken 
separately. The predominance of the natural frequency 
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in this case showed that very good shock-excitation was 
attained with the discharge in oil. 

Turning now to the question of the efficiency of the 
apparatus when using sparks in flowing liquids, it was 
found easiest to make measurements of the input from 
the alternator and of the current produced in the aerial, 
both for sparks in liquids and for sparks between metal 
balls in air. A comparison of the results gives a fair 
notion of the relative efficiencies of the methods. 

The first point to notice is that the efficiency depends 
very greatly on the rate of flow of the liquid and on the 
vol applied to the gap, but not very greatly on the 
length of the gap. As a general rule the efficiency is 
best when the vo used on a given gap is taken as low 
as possible for regular sparking. As regards alterations 
in the rate of flow of liquid, the effect is more striking 
with water than with oil. With water the efficiency 
rises greatly as the rate of flow is decreased, the lower 
limit of speed being determined by the overheating of 
the electrodes. 

With water flowing slowly an aerial current of 9.2 
amperes was obtained with an input of 525 watts; while 
an air-spark gave with the same apparatus an aerial 
current of 5.5 amperes with an input of 450 watts, the 
efficiencies being in these cases in the ratio of 3 to 2. 
This high efficiency obtained here with water could, how- 
ever, not be maintained without constant feeding of the 
electrodes. 

With oil it was easy to maintain the gap working so as 
to give 4.6 amperes in the aerial with an input of 375 
watts, which works out to exactly the same efficiency as 
was obtained above with the same apparatus with an 
air-spark. ; 

The principal fruit of our experience with these dis- 
chargers, is that, as regards water, a very convenient, 
simple, and noiseless oscillation-generator can be made 
which gives steady oscillations for long periods if the flow 
of water is rapid enough to keep the electrodes cool, but 
the efficiency under these circumstances is low. As 

soil, its use nts the advantage of giving better 

y sor aed than the air-spark, and of eliminating the 

eafening noise associa’ with the latter, while the 
efficiencies of the two forms of apparatus are the same. 





Coat aT SpirzBeRGEN.—It is understood that coal- 
mining at Advent Bay will be carried on during the 
forthcoming winter on an in scale, with about 
twice the staff employed last winter. The Arctic Coal 
Company has engaged 100 new men in place of those who 
went out on strike some time ago. The minimum wage 
ranges between 5 kr. and 6 kr. per day. 


Turrp-Ciass SLEEPING-Cars IN SWEDEN. —The Swedish 
State Railways have not had very encouraging results 
with their new third-class sleeping-cars. They were first 
put on the Gothenburg traftic, but were not much appre- 
ciated on this line. ey have now been transfe to 
the Northern train, a long distance journey, and although 
the custom has inc: some 50 per cent. the cars are 
not yet by any means sufficiently utilised. 
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CATALOGUES. 


Dredgers, &c., for Gold and Tin.—From Messrs. Fraser 
and Chalmers, Limited, of 3, London Wall Buildings, 
E.C., we have received copies of two sectional catalogues 
dealing respectively with dredgers for gold and tin, and 
with hydraulic and other plant for working alluvial tin 
deposits. 


Engine Governors.—A catalogue relating to Hartung’s 
improved spring vernors has come to hand from 
Messrs. Hartung, Kuhn and Co., of Dusseldorf, Ger- 
many. The construction of these governors is clearly 
illustrated, and prices and dimensions of eleven standard 
sizes are given. 


Pressed-Steel Wheels dc., for Motor-Cars.— Messrs. 
Joseph Sankey and Sons, Limited, of Hadley, Salop, have 
issued a catalogue of their productions, which include 
pressed-steel wheels for motor-cars, heavy pressed-steel 
wheels for motor-wagons, &c., detachable wheels and 
hubs for motor-cars, pressed-steel motor-car bodies and 
other parts. 


Water-Level Signalling Apparatus.—A catalogue of 
app3ratus for indicating and recording the level of water 
in a well, tank, or reservoir at some distant point has 
reached us from Messrs. Siemens Brothers and Co., 
Limited, of Woolwich, Kent. The apparatus dealt with 
includes transmitters, indicators with and without 
recording devices, bell-switches, maximum and minimum 
level-signals, telephones, and various accessories. Each 
instrument is illustrated and prices are stated. 


Charging Machines for Steel Furnaces.—From Messrs. 
Wellman ver and Head, Limited, 47, Victoria-street, 
Westminster, S.W., we have received a catalogue dealing 
principally with charging-machines for open-hearth 
furnaces. Numerous installations are illustrated and 
briefly described, the descriptive matter being printed in 
both English and French. Other plant for steel works, 
such as metal-mixers, steel furnaces, transporters, ladle- 
cranes, ingot-strippers, &c., are also illustrated. 


High-Speed Tool-Stecl.— A little booklet that has reached 
us from Messrs. J. Beardshaw and Son, Limited, of Baltic 
Steel Works, Sheffield, contains some notes on the ‘‘ Con- 
queror” brand of Ly ape tool-steel, and also relates 
to the firm’s twisted drills, cold saws, and profile steel for 
tool-making. Results of durability tests on turning tools 
and drills are included, and some useful tables of cutting 
speeds and feeds are also given. The booklet also deals 
with the treatment of ordinary crucible steels. 


Machine-Tools.—Messrs. Perkin and Co., Limited, of 
Lord Street Tool Works, Leeds, have sent us a copy of an 
illustrated booklet giving particulars, with prices, of 
some of the machine-tools manufactured by them. The 
booklet deals with lathes, shaping-machines, disc-grinders, 
drill - grinders, emery wheels, hack-sawing machines, 
sensitive drills, and radial drills. Several new models 
are illustrated, among which are included a 6-in. lathe 
specially suitable for motor-car repair work, an improved 
wet tool grinder, and two new high-speed hack-sawing 
machines. 


Electric-Energy Meters.—A booklet relating to their 
G5 watt-hour meters for direct or alternating currents 
has been issued by Messrs. Siemens Brothers Dynamo 
Works, Limited, 38 and 39, Upper Thames-street, E.C. 
The booklet illustrates and describes the meters, and con- 
tains full instructions for using them, ther with 
diagrams of connections. One of the special features of 
these instruments, and one which renders them particu- 
larly suitable for export, is that all the working parts can 
be easily replaced without using special tools, and that 
the replacement of these parts does not necessitate re- 
calibration. The method of carrying out this work is 
clearly illustrated in the booklet. 


Transporter Cranes.—We have received from the Maan- 
heimer Maschinenfabrik Mohr and Federhaff, of Mann- 
heim-on-Rhine, Germany, a large cloth-bound catalogue 
illustrating numerous examples of cranes for handlin 
materials, unloading ships, &c. Most of those illustra 
are of the type in which a special form of travelling jib- 
crane is mounted on top of a fixed or travelling-bridge ; 
somewhat similar cranes, however, are shown, provided 
with underhung revolving me The catalogue also 
illustrates examples of cantilever cranes, wharf cranes, 
locomotive cranes, coal-screens, locomotive coaling plants, 
and of a special form of grab for handling short wooden 
poles, such as pit-props. The illustrations are in all cases 
reproduced from photographs. 


Wire Ropes.—Messrs. George Cradock and Co., Limited, 
of Wakefield, have recently issued the seventh edition of 
their —— of wire ropes and accessories. This cata- 
logue, which contains over 150 pages bound in strong 
cloth-covered boards, is divided into sections relating to 
ropes for mining, locked coil ropes, haulage-clips, rope 
fittings, flexible ropes, pulley-blocks, wire ropeways, tea- 
shoots, shipping hawsers, cable tramways, and oil-well 
ropes. Each section can easily be found by means of a 
thumb index provided. Throughout the book much in- 
formation relating to the strength of wire ropes, and their 
use and treatment for winding, haulage, power trans- 
mission, and many other purposes, is given, so that all 
users of wire ropes, especially colliery and mining 
engineers, should find this catalogue interesting and 
useful. A charge of 10s, 6d. is made for the book. 


Isolation of Vibration and Noise of Machinery.—The 
British Anti-Vibration and Noise Company, Limited, 
105, St. Vincent-street, Glasgow, have issued a pamphlet 
illustrating and describing the various methods they 
adopt to prevent the transmission of noise and vibration 
caused by machinery. The firm manufacture iron-framed 
natural cork-plates, and other resilient plates, for use 








under heavy foundations; a special material called 
**Silence,” for surrounding noisy machines and gears and 
for lining telephone boxes ; and several different patterns 
of patent isolators or stools on which machines are sup- 
ported to prevent the transmission of vibration to the 
ground. The pamphlet, after dealing with the general 
conditions of the problem, illustrates the remedial methods 
adopted in the cases of Diesel engines, fans, electrical 
snabbeuee, shafting, printing machinery, bakery 
machinery, machine-tools, air-compressors, &c. 


Starters for Electric Motors.—The Electric Construction 
Company, Limited, Dashwood House, 9, New Broad- 
street, EO. have issued a leaflet illustrating and giving 
some particulars of their oil- immersed starters for 
continuous-current motors. In these starters, which are 
said to be specially suitable for use in factories and 
mines, the switch and resistance are completely immersed 
in oil, so that any arcing that may occur takes place 
under the oil. Among other advantages it is mentioned 
that the contacts are kept quite clean and the resist- 
ance coils are effectually cooled by the oil. In the 
particular starter illustrated, which is of the slow- 
motion ratchet type, each stroke of the lever moves the 
switch-arm quickly to the next contact, so that the con- 
tacts are not burnt, as they frequently are with other 
starters, by the arc formed as the switch-arm slowly 
leaves one contact and passes to the next. This device 
is always fitted on starters for large motors, and can be 
fitted to the smaller sizes if desired. 

Liquid Fuel.—A publication illustrating and describing 
Kermode’s liquid-fuel systems for marine and stationary 
boilers, and also for heating industrial furnaces, has 
reached us from Kermode’s, Limited, Imperial Chambers, 
62, Dale-street, Liverpool. Three types of burners are 
— In one of these, specially designed for naval 
and other vessels, the oil, after having been heated, is 
atomised by ae forced under pressure through a re- 
stricted opening of special design. The other two burners 
ge hot air and steam respectively for atomising the 
oil. Any kind of fuel oil, such as crude or refined petro- 
leum, shale oil, blast-furnace oil, tar, &c., can be used 
with these burners, all of which have been illustrated and 
described in our columns. The publication contains 
several illustrations of marine and stationary installa- 
tions with water-tube and cylindrical boilers. Illustra- 


tions of warships, steam fire-engines, motor-wagons, core- | P© 


drying ovens, glass-melting furnaces, and tea-drying 
ss liquid fuel on the Kermode system, are also 
included. 


Detachable Rim for Motor-Car Wheels.—The Goodyear 
Motor-Wheel Company, of Dudley, Worcestershire, have 
sent us a copy of a booklet illustrating and describing 
their detachable rim for motor-car wheels. With this 
system the tyre is mounted on a rim of ordinary section, 
and the wheel is furnished with a steel rim of channel sec- 
tion, the inner side of which is higher than the outer side, 
and is shaped to fit the tyre rim, which bearsagainstit when 
in position. The tyre rim is secured to the wheel by six 
clips of novel construction, placed at equidistant points 
round the wheel rim. These clips are attached to nuts 
which work on screws passing transversely through the 
wheel rim, the arrangement being such that when the 
screw is turned in one direction the nut moves the clip, 
causing it, at the same time, to rise and grip the outer 
edge of the tyrerim. To release the latter the screw is 
turned in the opposite direction, so that the clip is drawn 
back into the channel space of the wheel rim, when 
the tyre rim can be slip off. Among the advantages 
claimed for this system it is stated that although the rim 
and tyre are absolutely secure when in use, they can be 
easily and quickly removed when necessary. It is also 
mentioned that the track of the car is not widened, so 
that no extra strain is thrown on the axles, and the steer- 
me & unaffected. The rims are also claimed to be 
lighter and more convenient to carry than spare wheels, 
and to have no loose parts liable to be lost. 


Gas-Producers. — Messrs. E. G. Apeiety and Oo., 
10, acme age gg ay og : have ae a 
new pampblet relating to the Kerpely -producer, 
his producer, which is fitted with a oo K sa te and 
an automatic ash-discharger, is claimed to produce a gas 
of uniform quality from low-grade, cheap fuels, and to be 
capable of working continuously. One of its special 
features is the water-jacket which forms the lower part 
of the producer body. The object of this is to prevent 
the adhesion of clinker. An improved type of feed- 
hopper, for use on large producers working with fuels 
consisting of a mixture of dust and lumps, is also illus- 
trated and described. With this device the distributin 
cone is provided with a central conical opening cl 
by a plug. The cone and plug are controlled by two 
weighted levers, which can S operated either together 
or separately, so as to deliver the fuel to the centre or 
outer parts of the fuel bed, as desired. hen using the 
ordinary single conical distributor with fuels of the kind 
refe to, it has been found that the lumps are mostly 
delivered to the outer parts of the bed, while the dust 
falls near the centre, and it is to obviate this that this 
special feed-hopper has been devised. The pamphlet 
contains a general description of the producer, and also 
gives a table to show the uniform quality of the gas 
obtained from fuels of widely-varying properties. It is 
mentioned that over 600 Kerpely producers are at work 
in different parts of the world, and numerous testimonials 
from users, expressing satisfaction with the results 
obtained, are reprinted. 


Paraffin Vaporiser for Motor-Car Engines.—A booklet 
relating to the ‘“‘G.C.” paraffin vaporiser for use on 
motor road vehicles, motor-boats, and stationary engines, 
has reached us from the “G.C.” Vaporiser, Limited, 
11, Hart-street, Bloomsbury, W.C. This vaporiser— 
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which, it is claimed, will successfully vaporise crude or 
refined paraffin, methylated spirit, shale oil, or any other 
mineral oil—is in the form of, and replaces, the silencer, 
ordinarily used with petrol-engines, and is, of course, 
heated by the exhaust gases from the engine. The fuel 
oil is drawn into the vaporiser, which is first heated by 
running on petrol for a short time, by the engine suction, 
and is caused to trickle over a large number of small 
heat-retaining bodies which supply the heat necessary to 
completely gasify it. The gas thus formed is drawn into 
the engine cylinders, together with the necessary air 
which also passes over the heated bodies. The vaporiser 
is said to have a sufficiently large heat capacity to allow 
the engine to be re-started on paraffin after standing for 
a considerable period, which, of course, varies according 
to atmospheric conditions. The consumption of paraffin 
is about the same as that of petrol would be, so that the 
fuel cost is very gréatly reduced, particularly as the 
cheapest qualities of paraffin can be used. There is said 
to be a slight increase in the power and flexibility of the 
engine, together with a complete absence of smoke and 
smell. The fire risk is also considerably lessened, and 
the insurance rates are consequently reduced. The 
booklet reprints a number of Press opinions relating to 
the invention, and also illustrates a number of cars on 
which it has been fitted. 


Pyrometers.—We have received from the Foster Instru- 
ment Company, of Letchworth, Hertfordshire, a copy of 
their new booklet on pyrometers for industrial purposes. 
In these instruments Hoskin’s pees thermo-couples are 
employed. These thermo-couples are made from thick 
wires, one of which is of nickel-chromium alloy, and the 
other of nickel-copper alloy. Such couples are suitable 
for prolonged use in temperatures up to 1000 deg. Cent., 
or up to 1200 deg. Cent. for short periods; for higher 
temperatures (up to 1350 deg. Cent.) the nickel-copper 
wire is replaced by one of pure nickel. In each case the 
thermo-couple is enclosed in a steel tube, those for the 
higher temperatures being further protected by a refrac- 
tory lining inside the tube. The thermo-couple is con- 
nected to a wall-type or portable indicator, or to a 
recorder. In both indicators and recorders the moving 
coils are carried by pao jewels, so as to with- 
stand the rough handling unavoidable in workshop use. 
One of the special features of the recorder is that the 
m is normally out of contact with the chart, which is 
in the form of a large paper disc. It is, however, pressed 
into contact with the mare at short intervals by the clock- 
work mechanism, so that the record consists of a series of 
dots so close together that they form a practically con- 
tinuous line. The pointer is thua quite free to swing except 
when in contact with the paper, so that the effects of pen 
friction are eliminated. The catalogue states prices for 
standard outfits of the wall, a wa and recording 
types for temperatures up to deg. Cent. It also 
quotes for recalescence outfits and other outfits for special 
purposes, such as measuring temperatures of superheated 
steam, hot-blast, molten metals, &c. Several methods 
of installing the instruments are clearly illustrated, and 
some theoretical notes are also included, in which the 
advantages possessed by Hoskin’s thermo-couples are 
explained. 


" 








Swepish Armour-Piats.—The well-known Bofors- 
Gullspang Company, of Sweden, has petitioned the 
Government for permission to join in the offer of armour 
for a new Swedich ironclad about to be built. Some eight 
or nine years ago the company forwarded a similar 
application, having already then obtained results with 
its armour-plates up} to 125 mm. equal to Krupp’s but 
the building of ironclads has in the meantime tons in 
abeyance. The Swedish Government has acquiesced in 
the request of the company. 





PuoTomETeR Curves ON LoGariTHMic Paprr.— In 
ordinary photometry the intensity of the light to be 
determined, J, is given by the intensity of the standard i 
(which is generally 1), and by the distances of the source a 
and of the standard 6 from the photometer head, accord- 

a\? 
b 
always placed at unit distance apart and the head is 
shifted, J = (; = 3) i, where x is the a of the former 
expression. The x can in that case be marked directly 
in candle-powers. The unit distance cannot always be 
observed, however, and the(1 — x) passes into (/ — x); the 
formula then becomes more complicated. Graphically the 


ing to the equation J = ( y i. If the two lamps are 


(; = x) can be expressed by a curve tosimplify the calcula- 


tions. The curve is hyperbolic, however, and inconvenient 
for this reason, because it runs nearly parallel to the ordi- 


2 
nate, which is y = ( i =) . In an article contributed to 


the Archiv fiir Elektrotechnik, 1912, No. 3, N. A. Hal- 
bertsma, of Darmstadt, now points out that the logarith- 
mic paper (supplied by Messrs. Schleicher and Schiill, 
filter- paper manufacturers, of Diiren, near Cologne) 
simplifies the problem considerably. The abscissa is 
divided in millimetres, as before, but the ordinates are 


= 
the log (, =.) , and the curve then becomes a kind of 


S, the middle portion of which is almost a straight line. 
The curve, moreover, lies symmetrical to the « axis, so 
that the position of the two lamps may be exchanged. 
The accuracy given by this curve is slightly below that 
realisable when the calculations are made with the aid of 
a slide-rule, but is satisfactory, considering the uncertainty 
of photometric measurements. 
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ICEBERG-DETECTOR FOR SHIP USE. 


On the last day of May, Dr. Howard T. Barnes, 
of McGill University, gave a lecture before the Royal 
Institution on ‘‘ The Location of Icebergs in Naviga- 
tion.” This lecture was reported on page 774 of our 
last volume. When dealing with the question of the 
detection of icebergs, or icefields, from the fall in 
temperature of the sea which accompanies approach 
to them, Dr. Barnes criticised the method of observing 
such fall by bringing up a bucket of sea-water from 
over the side and observing its temperature with an 
ordinary thermometer. The method is obviously very 
crude. A better procedure, and one which evidence 
given at the Titanic inquiry suggests is not uncommon, 
is to trail a thermometer overboard from time to 
time and to read its temperature when it has 
been pulled up again. This method is better than 
the other, but the time that it involves in 
carrying out is clearly an objection. Ona epee 

t. a 


liner, which may be travelling at the rate of 30 

second, the record which is obtained from such a 
trailing thermometer is so intermittent, and the 
various readings take so long to obtain, that a vessel 
may easily enter the mass of colder water which sur- 
rounds an iceberg without any thermometer record of 
the fact being obtained at all. 


As the temperature 
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of the sea is only lowered appreciably for a radius of 
about a mile round an iceberg, it is obviously essential 
that if temperature readings are to be of any value 
they must be taken practically continuously, and that 
the appliance used must have little or no time-lag. 

An apparatus which has been designed to fulfil these 
latter conditions is illustrated in the figure above. 
It is manufactured by Messrs. Siemens Brothers 
and Co., Limited, of Woolwich. The appliance gives 
a continuous record of temperature, and at the same 
time has an alarm attachment which can be set to ring 
a bell, or bells, on the fall of the water temperature to 
any predetermined figure. The arrangement consists 
of a resistance thermometer which is connected up to 
what is, in essence, a Wheatstone bridge. This is in turn 
connected to a recording galvanometer which is cali- 
brated in degrees of temperature. A special contact is 
titted to this galvanometer for the operation of thealarm- 
bell, or bells, the operation being carried out through the 
intermediation of a relay. The figure shows the switch 
panel of the apparatus, together with the recording 
galvanometer, and a dry cell which furnishes the 
necessary current. The thermometer leads areconnected 
up to the terminals marked R, while the dry cell and 
galvanometer are respectively connected up to ter- 
minals C and G, as shown. Below the terminals R 
there is a two-way switch which can be thrown over 
either into position T or position M. Below this switch 
there is a resistance with a sliding contact, as shown. 
The object of these two latter features of the 
apparatus is to allow the recorder to be tested 
and adjusted. When the switch is thrown over 
to T a testing resistance is put into circuit, and 
under these conditions the pointer of the galvanometer 
should point to the end of its scale. If this is not the 
case, the sliding contact of the resistance must be 
operated until the pointer comes into the correct posi- 
tion. When this state of affairs has been reached the 
switch is thrown over to the other position, and the 
apparatus is ready for work. 





It will be evident from the above description that 
the detector is very simple to operate and requires 
but little attention. Indeed, once it is set up, all that 
it requires is the periodical renewal of the charts and 
the occasional testing of the voltage in the manner 
described above. The apparatus is, of course, designed 
for marine work, and the galvanometer is constructed 
so that it is not affected by the rolling of the ship. 
The thermometer itself consists of a platinum spiral 
so mounted and protected that it is not likely to be 
injured. It is, asa rule, mounted at the condenser 
cooling-water inlet, as, owing to the considerable 
velocity of the water at that point, the thermometer 
is likely to give a good indication of the tempera- 
ture of the great mass of surrounding water. Another 
reason for choosing this position is that it is unde- 
sirable to take the water temperature too close to the 
surface, since, owing to the great draught of icebergs, 
the lowest temperature is usually found at a fair depth. 
This is one of the objections to towing the thermo- 
meter, as under such circumstances it takes up a 
position near to the surface. The thermometer may, 
if desired, of course, be fitted in some position on the 
hull of the ship. In such cases it should be fixed near 
the bow and in a tube pointing fore and aft, so that 
there is a continual streaming of the water past it. 
It should not be fitted in a position in which it can lie 
in dead water. 








FOREIGN ENGINEERING PROJECTS. 

WE give below a few data on several foreign engineer- 
ing projects. Further particulars concerning these can 
be obtained from the Commercial Intelligence Branch, 
Board of Trade, 73, Basinghall-street, London, E.C. 

Sweden : Swedish journals announce that tenders will 
be received up to September 21 at the State Railway 
construction offices in Stockholm for the laying of a 
double-track railway between Ronninge and Strom. The 
work will include permanent-way construction, tunnel- 
boring, rock-blasting, bridge-building, &c. The line must 
be ready for traffic by September 1, 1915. Although this 
contract will doubtless be awarded to a Swedish firm, 
yet the carrying out of the work may necessitate the 
purchase of some materials outside Sweden. 

Brazil: The Diario Official publishes a decree (No. 9696) 
approving the plans and estimate of 3,093,000 milreis(about 
206, 2002.) for the construction of a 31-mile extension 
of the Itapecerica-Formiga section of the Minas Western 
Railway, with the object of connecting Angra with 
Formiga. The Diario also publishes a decree (No. 9697) 
approving the plans and estimates aggregating 12,493,763 
aes (about 833,000/.) for the construction of three 
sections of the Sio Luiz-Caxias Railway—viz., Itapicurii 
— Cachimbos to Coroaté, and Coroaté to 
Codo. 

Argentine Republic: H.M. Legation at Buenos Aires 
report that tenders are invited for the construction, in 
five separate sections, of anew sewerage system in a por- 
tion of the Federal capital which is as yet unprovided 
with sewers. Tenders for each section, made out on paper 
bearing a stamp to the value of 5 pesos (8s. 9d.) on the 
first sheet and 1 peso (1s. 9d.) for each of the following 
sheets, will be received at the office of the Chief Engi- 
neer, Directorate-General of Sanitary Works of the 
Nation, Calle Charcas, No. 1840, Buenos Aires, up to 
2p.m. on September 19, 20, 21, 23, and 24, for the five 
sections respectively. In each tender two offers should 
be made—viz.:—(1) For the construction of the works at a 
specified price for cash, and (2) for the carrying out of the 
works for payment in Sanitary Works Bonds (Bonos de 
Obras de Salubridad) at their face value. A deposit of 
1 per cent. of the value of the offer is required with each 
tender. Local representation is necessary. It will be 
observed that the time for the receipt of tenders is 
limited, and this intimation therefore will be of use only 
to firms having ee in Argentina who can be instructed 
by cable. The Boletin Oficial publishes the following 
decrees :—(1) Appeowse the plans‘and specifications sub- 
mitted by the Central Argentine Railway for the con- 
struction of a section of railway, about 4} miles long, 
from Ingeniero Maschwitz to the River Lujan; (2) ap- 

roving the — and specifications submitted by the 

osario-Mendoza Railway Company for extending the 
San Lorenzo branch to the harbour at the last-named 


wn. 

Uruguay : H.M. Legation at Montevideo report that 
tenders are invited by the Uruguayan Ministry of Public 
Works for the supply of asteam-tug. Tenders, made out 
on stamped paper, will be received at the Secretaria del 
Ministerio de Obras Piiblicas, Montevideo, up to 3.30 p.m. 
on October 7. A deposit of 500 pesos (about 106.) is 
required with each tender. Local representation is 
advisable. The Diario Oficial publishes a notice announc- 
ing that the Pan-American Trans-Continental Railway 
Company have duly complied with the contract terms rela- 
tive to the preliminary surveying operations, &c., to be 
carried out inconnection with the construction and working 
of the railway from Colonia toSan Luis, and instructing the 
authorities to make the final arrangements so that con- 
structional work may be proceeded with. With refer- 
ence to the construction of railways by the State in 
Uruguay, the Diario of July 31 publishes a Bill contain- 
ing particulars of the railways to be built and to form 
oe of the Uruguayan State Railway system. The fol- 
owing are the lines in question:—(1) Main line from 
Montevideo passing by way of Florida, Sarandi del Yi, 
San Gregorio (Rio Negro), San Fructuoso, Colonia 
Lavalleja, and terminating at the Isla de Cabellos ; (2) 
north-eastern extension, starting from the main line and 
running by way of Minas, San Antonio (Aigu:i) up to 





Alférez ; (3)north-western extension, starting from Florida 
and running via Trinidad and terminating in Paysandu ; 
(4) eastern extension, starting from Sarandi del Yi, passing 
through Trienta y Tres and joining the north-eastern ex- 
tension at Vergara; (5) western extension, to start from a 
convenient point on the north-western section, and to 
terminate at Nueva Palmira on the Uruguay River; (6) 
a line running from the Uruguay Eastern Railway at 
San Carlos and terminating at Rocha ; and (7) a branch 
from the main line to Salto. Of the foregoing lines the 
executive authorities are empowered to proceed with the 
construction of the following sections :—(1) The section 
comprised between Montevideo and San Gregorio in Rio 
Negro; (5) the section between La Lata and Nueva 
Palmira ; (6) from San Carlos to Rocha. These lines 
may be constructed and worked either departmentally or 
by private contract, but in the latter case no concession 
may be granted for more than fifteen years at one time. 
Material required to be imported for constructing the 
railways will be exempt from customs duty. 

Japan : Development of the Hokkaido, river and 
harbour improvement works, &c.—H.M. Vice-Consul at 
Hakodate has forwarded the following particulars res- 
pecting the scheme prepared by the Japanese Government 
for the development of the Hokkaido at a cost of 
70,000,000 yen (7,145,800/.), spread over a term of 15 years 
from 1910. The expenditure is classified under six sub- 
divisions, as follow :—(1) Encouragement of immigration, 
655,849/., including a fresh survey of the Hokkaido and 
revision of maps, also surveys of the islands of Kunashiri, 
Etorofu, and Yurappu. (2) Development of products and 
industries, 287,644/., comprising the investigation of 
marine and agricultural products, including the herring 
fisheries, surveys of fishing grounds, and the encourage- 
ment of industries. (3) Construction of roads and bridges, 
2,598,619/. Arrangements are made for the construction of 
4250 miles of new roads, and for the building of 35 bridges; 
also for the provision of posting-stations and rest-houses. 
(4) Land development, 247,082/. This item includes the 
drainage of swamps, &c., in places suitable for farming, 
and the irrigation of rice-fields. (5) Improvement of 
rivers, 1,049,747/., including the investigation of the 
chief rivers, and the removal therefrom of obstacles to 
navigation, dredging work, the protection of villages, &c., 
from flood, and the carrying out of the Ishikari river 
works. This last item will cost about 666,9501., of which 
144,395/. will be spent on machinery, and includes the 
construction of a canal about 8} miles long between 
Shinotsu and the mouth of the river, for the purpose of 
carrying away the flood-waters, and so preventing the 
inundation of the lands below Ebetsu. (6) Harbour 
improvement works, 2,306,8932. The harbours at Rumoe, 
Kushiro, Hakodate, Otaru, and Muroran will be im- 
proved as follows :—Rumoc: Two breakwaters, 2500 ft. 
and 2100 ft. long respectively, are being built to 
form an outer harbour of about 1635 acres, 66 acres 
of which will be dredged to give a depth of 26 ft. at low 
water of spring tides. An inner harbour with an area of 
55 acres, and a depth of 13 ft. at low water of spring tides, 
is to be provided, and the river is to be diverted to the 
north at a point about 5000 ft. from the present mouth, 
a training wall 500 ft. long being built to prevent the 
silting of the anchorage. ‘These works are expected to 
cost about 400,424/., and skould be completed by 1922. 
Kushiro: A breakwater, 4150 ft. long, will be built to 
shelter an area of 368 acres. Fifty acres in the outer 
harbour will be dredged to a depth of 26 ft. at low water 
of spring tides, and 43 acres at the river mouth will be 
dredged to 12ft. Quays, wharves, and training walls will 
also be constructed. The works were commenced in 109, 
and are tc be completed in 1920, at a cost of 485,868. 
Hakodate : In addition to other improvements, a break- 
water 3300 ft. long, and two training-walls, each 1600 ft. 
long, will be built, the work to be completed by 117, at 
a cost of 170,451/. A passenger station will be built to 
enable passengers and mails to pass direct from rail to 
steamer. Otaru: A second breakwater, 7800 ft. long, is 
being built from the opposite side of the bay to meet the 
existing breakwater, but leaving a gap of 900 ft. for the 
entrance to the harbour, which will have an area of 1182 
acres. This work will cost 440,480/., and is to be com- 
aleted by 1920. The foreshore at the southern side of the 

arbour will be reclaimed for a distance of 2400 ft., and a 
boat harbour provided there. Extensive reclamation 
works are also being undertaken by the Railway Bureau. 
The total length of frontage is about 6300 ft., of which a 
little more than half is set aside as a timber-yard ; behind 
this are the railway yards, goods sidings, shops, Xc., 
bounded at the back by the Katsunaigawa, which has been 
canalised so as to allow lighters to reach this part of the 
town. Muroran : The plans for the development of this 
port have not yet been definitely decided upon. The pro- 

ls include the construction of a breakwater and the 
ere of the harbour to a depth of 20ft. The Railway 
Bureau has completed the station Prey arrangements and 
built a coaling pier 1184 ft. long and 60 ft. high, for coaling 
vessels direct from the trucks, and is now engaged on 
reclamation works. Harbour works are also to be under- 
taken at Abashiri, Wakkanai, and Nemuro. 








Tue Drieset-Encixep Suir “ Eavestoxe.”—On her 
second trip the new motor-ship Eavestone has arrived at 
the port of Gefle, Sweden, after a very successful non- 
stop voyage from the North of England. The qveregs 
speed maintained was 9 knots, and the engine worke 
without any hitch. The Eavestone is the first large 
British-owned motor-vessel, and is propelled by a vertical 
four-cylinder marine Diesel oil-engine of 850 horse-power, 
supplied by Messrs. Richardsons, Westgarth and Co., 0 
Middlesbrough, under joint licence from Messrs. Carels 
Fréres, of Ghent, and the Diesel Engine Company, 
Limited, London. 
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THE BRITISH ASSOCIATION. 
SECTION 6.—ENGINEERING. 
(Continued from page 353.) 

Tue ExectrtcaL MEASUREMENT OF WIND 
VELOCITIES. 

Proressor J. T. Morris next read a paper on 
‘The Electrical Measurement of Wind Velocities.” 
This we shall publish in a subsequent issue. The 
apparatus, in its final form, consists essentially of 
a small Wheatstone bridge having two arms of 
manganin and the other two of platinum. The 
former material has a negligible temperature co- 
efticient, whilst that of platinum is considerable 
The bridge is constructed so that with all cold it is 
out of balance, and the current is increased until 
the temperature rise of the platinum increases the 
resistance sufficiently to bring the bridge into 
balance in still air, an operation which gives the 
zero of the scale. If, now, the instrument is placed 
in a current of air, the wires will be cooled, an 
operation which does not affect: the manganin wires, 
but lowers the resistance of the platinum pair ; and 
to restore balance the current through the arms of 
the bridge must be increased. This current is 
therefore a measure of the velocity of flow. In 
concluding the description of his instrument, Pro- 
fessor Morris said that he thought it would prove 
specially useful in determining if a wind motion 
were steady, being very sensitive. 

Professor A. P. Thurston, who opened the 
discussion, said that the present methods of 
measuring wind velocities by means of the Pitot 
tube were unsatisfactory when the air was in a 
turbulent condition. A speedometer for attach- 
ment to aeroplanes was badly needed, and perhaps 
the instrument described might prove suitable. 
He hoped that the National Physical Laboratory 
would take it up. 

Professor Kennelly said that he was glad to see 
the results at which the author had arrived. When 
some years ago he had been engaged in measuring 
the dissipation of heat from hot wires immersed in 
a current of air, he had met with great difficulty in 
determining the connection between this and the 
velocity of the air. At last, however, the law had 
been discovered, and might be stated in the form 
that if the speed of the wind were quadrupled, 
double the power would be dissipated at the same 
temperature of the wire. Subsequently he had 
found that Boussinesq had deduced the same law 
from purely theoretical considerations, and a similar 
result had been arrived at by Mr. Russell. Since 
his early experiments others had been made to 
check other of Boussinesq’s conclusions, which they 
had found to be correct, so far as they related to 
the effects of pressure. In these experiments they 
had been compelled to use platinum wires, though 
its temperature coefticient was not so suitable as 
that of copper, but with copper oxidation set in at 
about 300 deg. Cent. He suggested that a-simple 
platinum wire, arranged vertically in a suitable 
position, should form an excellent anemometer, 
which might be relied upon to give consistent read- 
ings for weeks together. Another method of deter- 
mining the velocity of gases in large pipes had been 
tried in America. Two wire screens were arranged 
in the pipe a few metres apart. The one was 
heated electrically, and the other received the 
gases heated by the first. It was found that more 
power was needed as the speed rose to maintain a 
constant temperature difference between the two 
screens, and a measure of the speed was thus 
attained. 

Mr. R. S. Whipple said the method described by 
Professor Kennelly was due to Professor Thomas, 
of Milwaukee, who had arranged matters so that the 
temperature difference between the two screens 
was automatically maintained at 4 deg. Cent. He 
thought that some similar automatic device might 
be added to the arrangement of Professor Morris. 
in which case it would be easy to get a continuous 
record of the velocity. He thought, perhaps, that 
a method of measuring the specific heat of gases 
might also be developed on the lines of the instru- 
ment described in the paper. 

Professor W. M. Thornton expressed the view 
that the instrument would be very suitable for use 
in mines, but care would be necessary if platinum 
wires were used in view of the effect of platinum 
at 200 deg. to 300 deg. on a mixture of methane 
and air. [Professor Morris said here that the 
temperature attained by his platinum wires was 
guly some 40 deg. to 100 deg. Cent.] In that case, 





Professor Thornton continued, there would be no 
danger. 

Before calling on Professor Morris to reply, 
Professor Barr asked whether the presence of 
moisture would affect the readi 

In reply, the author said “that in Kennelly’s 
experiments moisture seemed to have no effect. 
There was, however, an effect due to the initial 
tem ture of the air. This was, however, of two 
kinds, one of which tended to compensate for the 
error induced by the other. His experiments with 
tantalum wires had not been satisfactory, as it was 
impossible to solder the metal. In tantalum lamps 
the filament was placed in holes drilled in the 
leading in-wires, and contact secured by crimping ; 
but, as a consequence, it was found impossible to 
use tantalum lamps for photometry, as the light 
was not always the same with the same current. 
Tungsten ought to be an excellent material for use in 
his instrument, always provided it could be soldered, 
and fine tungsten filaments were now very easily 
procurable. Electrolytic nickel would also be 
excellent, its temperature coefficient being as high 
as that of iron. So far, however, he had only 
used commercial nickel, which had a low tempera- 
ture coefficient. As for Professor Kennelly’s pro- 

1 for the use of the method as an anemometer, 

e would suggest that it would be better to place 
the wire horizontally rather than vertically, so as 
to avoid any effects from convection currents. 


Gas-TURBINES. 


On Monday the proceedings of Section G opened 
with a discussion on gas-turbines, which was in- 
augurated by Dr. Dugald Clerk, F.R.S., who read 
the note which we printed on page 367 of our last 
issue. This note described the different types which 
have so far failed to realise the expectations of their 
inventors. These he divided into pressure-turbines 
and explosion-turbines. In the former the gas and 
air were separately compressed, and burnt under 
pressure in a chamber from which the resulting 
mixture expanded through a nozzle on to a turbine- 
wheel. The most ambitious attempt of this kind 
was, he said, due to M. Armengaud, who had built 
one which developed 300 horse-power, but the 
economy was low. The compressor used was of 
the Rateau pattern, having an efficiency of about 
65 per cent. For success, Dr. Clerk said, the com- 
pression efficiency ought to be comparable to that 
of a gas-engine where it was about 98 per cent. In 
Armengaud’s original experiments the vanes of the 
wheel on to which the flame was directed failed to 
withstand the high temperature, and hence a jet 
of steam generated by the heat of the waste 
gases was directed on to the opposite side of 
the wheel. In the final arrangement, however, 
steam or water was injected into the combustion- 
chamber, so that the wheel was exposed to a jet 
cousisting partly of steam and partly of burnt gases. 
The hottest part of the combustion-chamber was 
protected by a lining of carborundum backed with 
sand. A typical explosion-turbine was that due to 
Karovidine. This consisted of a water-cooled 
chamber closed by a light flap-valve beiow, whilst 
at the top a long pipe led to the nozzles, through 
which the gases were directed on to the moving 
wheel. A sparking-plug was kept in continuous 
action near the top of the chamber. After an 
explosion, the flap-valve was driven down on to its 
seat, and the products expanded out through the 
long discharge-pipe. Owing to their inertia, the 
pressure in the chamber ultimately fell below that 
of the atmosphere, and the valve at the bottom then 
opened, admitting a fresh charge. This was fired so 
soon as it reached the level of the sparking-plug. 
About forty explosions were obtained per second, 
but the efficiency realised was very low, the con- 
sumption being 6 lb. of petrol per horse-power hour. 
The Holzwarth turbine was of the same type, but 
in the speaker's view the efficiency would not exceed 
10 per cent. as a maximum, and he thought the 
solution of the problem would perhaps lie somewhat 
on the lines of the Humphrey pump. 

The discussion was continued by Sir W. H. 
White, who said that, in view of the advantages 
of turbine machinery, no one was desirous of going 
back to reciprocators. In marine work the advan- 
tages of the turbine, as concerned the human 
element alone, had enabled results to be obtained 
which would otherwise have been impossible. 
one who had run a rough-sea trial of a destroyer 
with reciprocating engines, and then been on 
the trial of a turbined boat, would appreciate what 
he meant, Again, in the first-class Atlantic service, 





it was a revelation to step from the main engine- 
room, where the turbines were propelling the boat at 
26 knots, to the auxiliary machine-room. Who ever 
did that would receive an impression he would never 
forget. Hence every one interested must desire, 
if possible, that the ee A pire associated with 
the steam-turbine should be retained. The inherent 
difficulties of constructing a gas-turbine were, how- 
ever, very great. Until the gas-engine, either 
reciprocatory or rotary, was able to compete in size 
with the turbine, its competition must necessarily 
be limited. He had himself had a voyage in the 
sister-ship to the Selandia, and whilst it was impos- 
sible not to admire the skill of the designers, one 
was also impressed with the enormous complication 
which was involved by the necessity of keeping 
down the cylinders to safe limits of size. Unless a 
rotary gas-motor suitable for the largest outputs 
could be developed, the application of the internal- 
combustion engine must be restricted to a limited 
field. 

Sir Alfred Ewing suggested that the solution of 
the problem would be found in the discovery of 
some material which would successfully withstand 
high temperatures. 

r. Robert Mond, who followed, remarked-that 
the most disappointing aspect of the matter was 
the low efficiency actually realised by every one who 
had tried to construct a gas-turbine. In this con- 
nection he might mention that many years ago Mr. 
H. A. Humphrey had built an engine on the idea of 
using a separate explosion-chamber and then ex- 
panding the gases down to atmosphere in indepen- 
dent cylinders. Actually this engine had to be 
motored round, being incapable of driving. itself, 
and he thought that this pointed to the impractica- 
bility of constructing a successful gas-turbine on 
the principle of burning the gases in a separate 
chamber and then directing them on to the wheel. 
He had himself experimented with a rotary gas- 
engine on the lines of the Heenan-Froude engine, 
the Hooke-joint motion in which allowed of a 
complete Utto cycle. The difficulty, however, was 
leakage, and if the device were made leakage-tight 
the friction became too great. The question of the 
advantages of the rotary engine at sea were obvious, 
yet it took very long to introduce the turbine 
there, the German Navy in particular being very 
slow in making up its mind. If internal-combus- 
tion engines were to be used at sea, he thought 
that it would ultimately be found advisable to 
build the ship to suit the engine, and not attempt 
to make the engine suit the ship. 

Mr. H. Samuelson, of the British Thomson- 
Houston Company, suggested that; whilst waiting 
for the gas-turbine to become practicable, they 
might do a good deal more to improve the economy 
of the steam-turbine. At present this was 17 to 18 
per cent., as compared with the 30 to 35 per cent. 
of the Diesel engine ; but if boiler pressures were 
raised to 400 lb. per sq. in., and steam tempera- 
tures to 750 deg. Fahr., figures which would not 
he found difficult to deal with, the efficiency would 
be raised to 22 per cent:, which would mean a 
saving in coal of 20 per cent. The corresponding 
steam consumption would be 7} lb. per brake 
horse power per hour, or 10 lb. per kilowatt- 
hour. He ventured to believe that these results 
would actually be attained within a year. . Even 
now the Diesel engine could not compete against 
coal in cost, so long, was generally the case, 
as oil cost from two and a-Kalf to three times as 
much as coal, and he thought, therefore, that the 
steam-turbine had every prospect of a long life: 

In reply, Dr. Olerk agreed that further eeonomies 
could be effected with the steam-turbine, but’ sug- 
gested that the adoption of a steam temperature of 
750 deg. Fahr. was impracticable, owing to the fact 
that cast iron began to ‘‘ grow” at temperatures 
considerably lower. A pressure of 400 lb. per sq. in. 
would moreover increase the weight of the fe 
which was a matter of importance at sea. At 
present, in his view, the best way of utilising high 
temperatures with steam-turbines was to construct 
the first stage on the impulse system, dropping the 

ressure and taking out the excessive temperature 

fore the steam met the blades. - It should be 
remembered that arrangements that worked well in 
the laboratory did not always do so in continuous 
service, in which unexpected difficulties were liable 
to develop. He added that Mr. Ferranti was 
engaged in developing a combined gas and steam 
turbine, but was not yet prepared to publish results. 
A lot had been heard of late about Diesel engines, 
but one works alone turned out more gas-engines 
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in a year than the total number of Diesel engines 
built since their inception. 

Gas-engines developing 1500 horse-power in single 
units were now a regular commodity. The Diesel- 
engine user, moreover, must not forget the cost of 
oil. The total coal mined the world over was about 
1100 million tons per annum, whilst the output of 
oil was 45 million tons, and was not materially 
increasing. Of this total a large fraction was 
needed for the manufacture of lubricating oils or 
petrol, the residue only being available for the 
Diesel engine. 

At present there was at sea, he found, about 
26 million horse-power, of which 11 millions were 
in merchant vessels, and the rest in warships. To 
supply the latter alone would require more oil than 
could be spared from other purposes. People should 
not be too pessimistic about the outlook for Britain. 
We were fully alive to the advantages of oil fuel, 
but it was necessary at the same time to recognise 
its drawbacks. 

Roaps. 


A paper on ‘‘The Road Problem” was next 
read by Sir John H. A. Macdonald, K.C.B., F.R.S., 
member of the Road Board. In this he stated 
that this was the first year in history in which any 
important scientific society had realised that roads 
were connected in any way with science. The Royal 
Institution had, however, welcomed a paper on the 
subject earlier in the year, an event which marked 
a great advance, and which every member of the 
Road Board was glad to see. Roads, having 
come down to us from barbarian times, had, he 
proceeded, generally been taken as a matter of 
course, in which the public took no interest, save 
to give vent to an occasional growl or complaint as 
to their condition. There was, however, nothing 
that the Road Board was more anxious about than 
that the public should take an interest in road 
improvement, and the Board, he should add, had 
other functions than the sole one generally credited 
to it of being merely a body appointed to 
refuse grants in aid of desirable improvements. 
They wished to give the public an opportunity 
of doing something more than grumbling, and to 
put them in a position in which they would be able 
to show their local authorities where present 
methods were wrong, which up to now, the speaker 
said, were very frequently the case. Enormous 
losses arose from the bad state of repair of the 
roads. Taking the direct money loss alone, it 
amounted to millions per annum through the 
wearing out of vehicles and draught animals. In 
addition, the roads were heavy with mud or injurious 
with dust—an injury which was not confined to the 
lungs of men and animals, but extended to all such 
goods carried by road as were not hermetically 
sealed, and also to all houses situated within range. 

A vast loss also arose from an incapacity to cover 
more than a limited distance per day owing to the 
heaviness of the roads. The insanitary condition 
of the highway was another serious drawback. The 
filth when converted into dust affected the throat, 
and mud was a source of serious discomfort. From 
the streets of London each year thousands and 
thousands of tons of insanitary matter had to be re- 
moved, but the situation wasimproving. The sur- 
veyor of Westminster informed him that the total 
cartage of this filth was now, in his district, 
19,000 tons less per annum than it was five years 
ago. The insanitary matter was not only obnoxious 
to the senses, but served as nourishment for the flies, 
the danger of which to health was now recognised. 

The roads of this country had for a long time 
had to take care of themselves. ‘There were only 
two instances in our history of roads being specific- 
ally made, and in both cases the object in view was 
not commerce, but, conquest. The Romans, with 
great engineering skill, had laid down a network of 
roads, which were even now often a standing rebuke 
to some of later date. They insisted on a good 
bottom, well drained. This was constituted by a 
pavement impervious to water, which was the real 
enemy of a good road. The other instance was that 
of General Wade, whose labours in the Highlands 
were commemorated on a monument in words 
which showed that the ‘‘ bull” was not solely 
indigenous to Ireland. 

‘Tf you had but seen this road before it was made, 

You would lift up both hands and bless General Wade.” 

The only early statute relating to roads which he 
had been able to find provided that when any high- 


way became worn deep and incommodious another | hoofs and sharp-edged tyres picked out the loose 
Roads thus made were | stones, leaving holes. 


was to be made alongside. 








never straight, there being neither cutting nor | 
embankment, and the making of a new road beside | 
the old aggravated the curvature. | 

It was on record that Queen Elizabeth had com- 

lained to the French Ambassador that a two-hours’ 
ies in her regal coach around the metropolis had 
left her body full of aches for days, thus showing | 
what the condition of the roads was then, although | 
considerable progress in civilisation had been 
achieved. Later on something was done. In 
the reigns of the Georges 530 Acts were eee 
dealing with roads, but in a most inefficient 
manner. Farmers, for example, were ordered to 
do six days’ work on the roads per year, but 
they were not looked after, and the work was 
mostly scamped. At length, in the last century, 
the matter was treated scientifically by Macadam 
and Telford, who worked out a very efficient system 
of road construction. They put down small stones 
instead of the boulders previously used. Before 
their work a main London road was described in 
a contemporary report as having ruts in it 4 ft. 
deep, and it was stated that the only attempt made 
at mending was to fill in these ruts with loose 
stones. Both Macadam and Telford hit upon the 
same idea, which was to have a good bottom for 
the road, and they preferred to take the land as it 
was, and make the road by putting on it a crust of 
broken stone. All the rolling and tamping was 
then done by the vehicles themselves, and to pre- 
vent the formation of ruts, trestles, the position of 
which was changed from time to time, were laid 
across the road. The condition of the roads before 
their time was almost incredible. In the late 
eighteenth century Sir Henry Verney said in the 
House of Commons that if any man should say that 
he would take them regularly from London to 
Edinburgh in seven days, they would vote him to 
Bedlam. 


The methods of Telford and Macadam produced 
a good road, but when the railways came in the 
roads began to be neglected. In place of twenty 
vehicles every hour, the traflic was reduced to, say, 
one vehicle in two hours, and people objected to 
pay for the upkeep. Now the roads had again 
become of paramount importance. Goods from 
London were delivered sixty miles out, and the 
delivery vehicle returned the same day. In short, 
the mechanical vehicle had conquered the road for 
ail time, and it was necessary to fix what the road 
must be for the future, as the old type of road 
could not carry the traffic. The old idea was that 
the character of the traffic should be ruled by that 
of the road, but it was now recognised that the 
nature of the road must depend upon the inten- 
sity of the traffic over it. 

As illustrating the supersession of the horse 
which was proceeding in London, the speaker said 
that in a busy street he had counted every motor 
vehicle up to 500, and also the number of horse- 
drawn vehicles passing in the same time, which 
yen to be nineteen only. Surprised at the result, 

e made another count, and forty-seven motors 
passed: before the first horse-drawn vehicle. In 
another count made during the busiest part of the 
day at the top of the Haymarket, 2245 motors 

in one hour to 35 horse-drawn vehicles, 
and a check count made later gave the figures as 
2454 and 54 respectively. 

When road traffic diminished on the introduction 
of railways the roads to a large extent ceased to be 
made at all in any proper acceptation of the term. 
The vehicles were so few that Macadam’s plan of 
letting the traffic roll the road had to be abandoned, 
as with the light traffic a year or eighteen months 
proved necessary. Hence a resort was had to 
the steam roller. The work now being done 
in one operation was less efficient per se, and this 
was aggravated by the abandonment of Macadam’s 
most strongly enforced maxim—viz., that ‘‘no 
water must be allowed to enter the road.” What 
was now laid down was called ‘‘ macadam,” but the 
term was a complete misnomer. The plan adopted 
was to fill the interstices between the stones with 
mud and water. This gave only one result—viz., 
that you never had a good road in wet weather, 
and you never had a good road in dry weather. 
This, no doubt, sounded comic, but it was per- 
fectly true ; the road was fair only when slightly 
damp, and bad at all other times. If there were a 
lot of water about, the traffic squeezed the filling 
out, and it remained on the surface as mud. In 
very dry weather, on the contrary, the horses’ 





All this was in absolute 


called tar-macadam. 


contradiction to Macadam’s maxim, that no water 
should be allowed to enter a road, and nothing 
should be used for binding which was capable of 
absorbing water. All this was set aside when 
road authorities took to rolling. 

Tn rolling new metal the regular system was to 
cover it with a thick soup which sank into the 
interstices between the stones. The roller squeezed 
this emulsion out below it, but when it began to 


|move forward the water thus shifted must have 


somewhere to go. It could escape only at the 
sides, so that in front, having no free path, it pushed 
up the road from below, regularly lifting it by 
hydraulic pressure. The final result was that the 
rolled surface was left as a series of ridges and 
furrows, the latter affording a lodgment for 
water. The motor vehicle, Sir John Macdonald 
continued, did not suck up the road or make pot- 
holes, which, indeed, were numerous on roads over 
which motor traffic was prohibited, as in the 
Trossachs. Many road surveyors said that the 
pneumatic tyre had a suction effect, but they 
were wrong. If the tracks of studded tyres running 
over soft stuff were examined, every stud would 
be found to have left a perfectly sharp impression, 
which would be impossible if there were any 
suction. If, on the other hand, the road was 
muddy, but somewhat drier, then there would be a 
line of mud on each side of the track, fragments 
being at the same time thrown out to consider- 
able distances. He had measured one case in 
which a fragment was thus flung 6 ft. What really 
happened was that the tyre struck a violent blow 
when it reached an existent depression, in which, 
of course, water collected. This water was 
forced out and shifted the solid matter of the 
road by true hydraulic pressure. The final result 
was the pot-hole. Were suction responsible we 
should not have a pot-hole, but a continuous 
groove. Such a pot-hole had no proper drainage, 
since the blows of the tyres falling into it com- 
pressed and consolidated the stones below. What 
was needed for the ideal road was a surface which 
would not break, on which water would not lodge, 
and in which, if at any spot a hollow did form 
through some accident, the defective piece could be 
cut out and made as good as ever. The essence of 
a good road was that water should not enter it. A 
disadvantage of the road-roller which he had not 
yet mentioned was that it led to the use of larger 
stones. He had picked up the piece exhibited 


(apparently about 8} in. by 2 in. by 14 in.) in 


Lanarkshire, where they were laying what they 
Macadam’s principle was 
that only small stones should be used, and he 
had at one time adopted the simple rule that no 
piece was properly broken unless the breaker could 
get it into his mouth. Near Bristol, however, 
Macadam, one day, saw a man breaking stones, as 
he thought, much too large, and spoke to him 
about it, getting the answer that the workman 
could get the stones into his mouth, a feat which 
he proceeded to illustrate with ease, being 6 ft. 3 in. 
high and endowed with a mouth, huge in proportion, 
that stretched from ear to ear, and possessed of no 
teeth. Subsequent to this experience, Macadam 
specified instead that no piece of the broken metal 
should weigh more than 6 oz. 

Sir John Macdonald then proceeded to weigh 
his Lanarkshire specimen against properly broken 
ieces, of which twenty-one were required to 

lance it. Large stones, Sir John continued, 
would not bind. If a sharp-edged tyre or a heavily- 
shod horse bore on one end of such a stone, it was 
loosened and tilted, and might be actually picked 
out, leaving a hole. A road thus made was in a 

rishing condition, because water lodged in these 
Roles and led to a rapid destruction of the road. 

Another evil, not now so common as formerly, 
was the plan of heaping material on the crown of 
the road, trusting that the rolling action of the 
traffic would push the surplus out to the sides. A 
steeply-crowned road meant heavier traction for 
vehicles if they kept to the sides, and led to the 
formation of furrows, permitting the lodgment of 
water, if, as usual, they kept to the crown. In 
the case of motor-cars, such a method of making 
roads gave rise to dangerous side-slips, from the 
mud binding washing down towards the sides. _ 

In a road properly made, without a mud bind- 
ing, the stones remained sharp, and retained in use 
their capacity to bind. In the case of a mud- 
bound road, however, under the impact of traffic 
the stones ceased to remain sharp and became 
worn like boulders. This happened, although at 
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_ Embankment was made with pitch and stone, and was 
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first the stones might be quite sharp enough. He | 
had got specimens removed from an Edinburgh | 
road at a depth 6 in. below the surface, every one 
of which had in this way lost its holding power. 

As every puddle tended to destroy the useful- 
ness of aroad, the problem of the Road Board was 
to find a surface which would not break, be easy of 
traction, form no holes, and not produce mud and 
dust, and this ideal had now been to a very con- 
siderable extent realised. He exhibited a specimen 
cut out from the Thames Embankment, having 
been down a long time. Whenremoved the stones 
at the faces of the block had broken in two rather 
than pull out. The Thames Embankment, he added, 
was once the worst road in the country. It was 
so bad that traffic preferred to crawl round by the 
Strand and Fleet-street rather than make use of it, 
so that it presented a most desolate and deserted 
appearance. Now, however, in one busy hour 
1600 vehicles had been counted as sing the 
Charing Cross Bridge. There was another interest- 
ing point. Near this bridge traffic (and there was 
much of it) coming down Northumberland-avenue 
had to cross a causeway—laid originally for a cab- 
stand—to get on to the Embankment. He had 
watched this for a year, and could detect no dif- 
ference in the levels of the wood pavement, the 
causeway, and the Embankment surface. This was 
in marked contrast to what was commonly observed 
where there was a paved crossing over an ordinary 
macadam road. The foundation of the road along the 


covered with a ‘‘ carpet” of other material. This 
was done to give a comfortable road and to protectthe 
foundation from the full violence of the blows of the 
traffic carried. In fact, they used for covering the 
foundation what he might call ‘‘ road kamptulicon,” 
as to the best composition of which they had made, 
and were making, many experiments. As stated, 
pitch was used for binding the foundation, but for 
this upper covering they used fine bitumen hardened 
with small stones, sand, or similar material. This 
was tested in the laboratory by forming cylinders 
(apparently about 14 in. by 14 in.), and then sub- 
mitting them to blows from a 2$-lb. hammer falling 
Yin. Each specimen was required to withstand 
ten such blows, and some would take fifteen or 
thirty without compressing more than 2 to 3 per 
cent. of their original length. ; 

There was, unfortunately, a popular idea that all 
that was necessary to secure a perfect road was to 
procure a few barrels of tar and spread it over the 
surface. This was —. Rac: ed _— me? - 
the proper quality and properly applied. On the 
Rateatenel. a stated, pitch had been used 
below, and fine bitumen, almost like leather, 
for the upper layer. It was hoped that a road 
thus constructed would never require to be remade, 
provided always that every accidental hole or defect 
in the upper sheet were promptly cut out and re- 
paired. ff this were done and the traffic kept off 
that particular spot for a couple of days, the road 
would be as good as ever. e wished to impress 
upon the meeting that the subject was one in 
which they were all interested, since the cost of 
every article purchased was increased by the exist- 
ence of bad roads. There was an outcry about the 
expense involved, but he ventured to say that roads 
of the kind he advocated would actually prove very 
cheap. No doubt the immediate outlay was greater 
than with mud-bound roads, but the improved road 
would last so long that the extra expense would be 
much more than recouped, and the community 
would, in addition, enjoy greater comfort and 
benefit physically and commercially. To facilitate 
the construction of such roads the Road Board 
were granting loans (spread over a number of 
years) at very low rates of interest, or in some 
cases were asking no interest at all. 

In the discussion which followed, Mr. Peter Swan 
said that the huge blocks of stone exhibited by the 
lecturer constituted standard practice in Forfar- 
shire. They used there a 19-ton road-roller, and 
trusted to it to do the stone breaking for them. 
He had recently examined one of these roads a 
fortnight after the conclusion of operations, and 


In reply, Sir John Macdonald said that the first 
cost of such roads as he advocated, suitable for 
country traffic, was from 14 to 1} times the cost of 
mud-bound macadam. 

In moving a vote of thanks to the lecturer, 
Professor Barr said that he had been much struck 
with the enormous improvement which had been 
effected in some roads which had received proper 
treatment, and he looked forward to the day when, 
to slightly alter Gilbert, they should be 

“*wafted away 
From this black Aceldama of sorrow, 
Where the dust of a dusty to-day 
Makes the mud of a muddy to-morrow.” 


Tae WimpPeRis ACCELEROMETER. 

Mr. H. EK. Wimperis next read a paper describ- 
ing some observations made with his accelero- 
meter on the acceleration of a motor-car. A bench 
test was first run, the torque with the different 
gears in mesh being determined at a range of 
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Seconds. 
Figs/4é15SHOW PREDICTED ACCELERATION. 
Figs 17SHOW THE ACCELERATION AS REALISED. 
3006 A) 
speeds, and from this the curves given in Fig. 13 
were plotted. Here A B represented the curve of 
torque obtained at top gear, CD that with the 
intermediate gear, and EF the torque with the 
lowest gear in mesh. The line GH represented the 

uivalent resisting torque of the car when run on 
a level road. The acceleration at any instant was 
roportional to the length of ordinate incepted 
Getlee this curve and the curves of torque. Thus 


found that this roller actually had succeeded in| at a speed of 5 miles an hour with the lowest gear 


breaking in two some of the biggest stones. 

Mr. E. de Hamel, who followed, complained of 
the practice pursued in Staffordshire, which was to 
scrape the mud off the roads in winter and distribute 
it over them again in the summer, with the addi- 
tion of a little gravel. The beautiful mud pie 
thus produced was all mud in wet weather, all dust 
in dry weather, and fair only when slightly damp. 








in mesh the acceleration was represented by N P, 
and as speed was gained fell off. At the point F, 
where the low-gear curve cut the intermediate- 
gear curve, the gears should be changed—that was 
to say, at about 15 miles per hour. Similarly, the 
change from intermediate to top gear was best 
made at a speed corresponding to the point D. 
The maximum speed of the car on the level was 


that corresponding to the point K, where the curve 
of resistance crossed the driving-torque curve. 

By means of a simple transformation it was 
possible to find from Fig. 13 the acceleration of the 
car, not when a certain speed ‘had been obtained, 
but after the lapse of a certain time from the start. 
Curves of this character had been plotted in 
Figs. 14 and 15. In the first case the maximum 
engine speed before changing had been taken as 
2000 revolutions, whilst in Fig. 14 it was 1600 revo- 
tions. The time required to change gears was 
assumed to be one second. It would be seen that 
the acceleration at starting was high, approaching 
7 ft. or 8 ft. a second per second. In Figs. 16 and 17 
the accelerations actually realised on a trial were 
plotted. In the case of Fig. 16 the driver knew 
that he was being tested, and did his best, and the 
curve obtained was very similar to the theoretical. 
In the case of Fig. 17 the observations were 
made without the driver's knowledge, and he 
took much longer to change gears. In no case was 
the maximum acceleration as high as would be 
expected from the theoretical curve, an effect 
which the speaker attributed to the choking of the 
carburettor, since when starting from rest the 
speed of the engine altered too rapidly for the 
carburettor to keep pace. With the intermediate 
and high gears there was not this defect of accele- 
ration. The ideal time-acceleration curve of Mr. 
Wimperis was hyperbolic, but to attain this 
hydraulic or electric transmission would be needed. 

In the discussion Dr. Dugald Clerk said that 
with Mr. Wimperis’s accelerometer it was easy to 
determine the actual horse-power of an engine 
under different conditions, the losses in the gear- 
box, and many other facts as to which they had 
previously no accurate information. It was found 
that the efficiency was highest with the direct 
drive, and reduced with the low gears in mesh. 

Mr. R. S. Whipple said that it appeared that 
the rate of acceleration was a matter of importance 
to the comfort of a passenger, and not the actual 
value of the acceleration. To put it briefly, it did 
not matter at what angle a strap-hanger had to 
balance himself so long as he was given time to 
get to the proper angle. 

In moving a vote of thanks to the author, Pro- 
fessor Barr drew attention to the remarkable 
agreement between the practical and the theoretical 
curves. 


Tue Loss or Heat rrom Sream-Pires. 


Professor Petavel next read, in abstract, a paper 
by Dr. C. N. Lander and himself, entitled *‘ An 
Experimental Investigation of the Transmission of 
Heat.” He stated that their work had been under- 
taken to determine the relative importance of con- 
vection, conduction, and radiation in promoting the 
loss of heat from hot wires and from hot pipes. In 
some cases the measurement of this loss had been 
made electrically, but in other cases by weighing 
the amount of steam condensed. In their experi- 
ments with electrically-heated wires they had 
attained temperatures of 2000 deg. Cent. Another 
factor had also been investigated—viz., the effect of 
the density of the surrounding air on the loss of 
heat. To this end they had experimented with 

ipes subjected by air to an external pressure of 
Ib. to 3000 lb. per sq. in. Under such con- 
ditions the loss becameenormous. To thatsection, 
the experiments which bore directly on steam 
ractice would probably be of most interest. They 
found that a 1l-in. steam-pipe uncovered lost, in 
free air, heat at the rate of 3 B.Th.U. per sq. ft. 
per hour per degree of temperature difference. Of 
this total, 15 per cent. was due to radiation, 4 per 
cent. to conduction, and the remaining 81 per cent. 
wholly to convection, which was thus found to be 
the all-important factor. A point which arose when 
it was desired to —— was the best density 
of the packing material. > best of such mate- 
rials had 30 times the conductivity of air, so that, 
were it not for convection, clothing a pipe would 
increase the loss of heat. What actually happened 
was, that covering a pipe greatly diminished the 
convection, but by an amount which depended on 
the closeness of the packing. If too tightly packed, 
the efficiency would be low, owing to the increase 
in the conductivity ; whilst if too loosely packed, a 
large proportion of the convection still continues. 
Hence there was in each case a certain best 
density for the packing. In the case of slag-wool 
this should be one-fourteenth the actual density 





of the individual fibres. In that case the loss 
by conduction would be raised from 0,1 to 0.4 
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B.Th.U, per sq. ft. per degree per hour, but the 
loss by convection would fall from 3.2 B.Th.U. to 
yo B.Th.U. per sq. ft. per hour, the net loss being 
thus } of what it was with a bare pipe. 

With bare metal pipes the character of the 
surface had a distinct influence, but affected solely 
the loss by radiation. With a good machined 
surface this loss was reduced from 15 per cent. of 
the total to about 7 per cert., and if the pipe were 





polished to a mirror surface this loss was still 
further reduced to between 3 per cent. and 4 per | 
cent. of the total. The loss by convection was not, | 
however, affected in any way, and as this was the | 
main factor, there was little to be gained by polish- | 
ing in the case of ordinary steam-pipe tempera- 
tures. Another factor which entered was the 
diameter of the pipe. When the radius was small, 
the conduction loss became more important, so 
that the total loss varied with the diameter 
of the pipe. It was only, however, in the 
case of pipes less than $ in. in diameter that this 
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increased loss by conductlon became really im- 
portant, though, as Ayrton had shown, the loss in 
the case of fine wires was enormous. For bare pipes 
of about 1 in. in diameter the total loss, as stated, 
was about 3 B.Th.U. per sq. ft. per degree per 
hour, and for pipes above 4 in. in diameter the 
loss became nearly constant at 2 B.Th.U. per sq. ft. 
per degree per hour, irrespective of the diameter. 


(To be continued.) 








COAST EROSION AND PROTECTION. 
No. II. 

By Ernest R. Martruews, A.M. Inst. C.E., 
F.R.S. (Ed.), F.R.G.S., F.G.S., Borough 
Engineer of Bridlington. 

Tue natural growth and depletion of sea-beaches 

is not only a subject of great interest, but is one 

of those larger questions which affect the nation. 

The configuration of the coast-line of Great Britain 
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Fie. 16. Mar SHowine Extent or Erosion 
on Howperness Coast. 


is not the same for two consecutive days. Head- 
lands are growing further seawards, low coast-lines, 
formed of easily eroded material, are continually 
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while, on other parts of our coast, accretion is 


being reclaimed in large areas, and while the area 
of certain counties is being reduced, that of others 
is being steadily increased. 

The principal erosion in England, as is well- 
known, occurs on the east and south coasts, more 
particularly on the east coast. The reason for this 
is obvious. On that coast the cliffs are low and 
formed, for the most part, of glacial deposit, which 


has little cohesion, and is easily eroded. Land | 


springs occur frequently in the boulder clay, and 
these increase the rate of erosion considerably. 
Other parts of the east coast, such as the 
Lincolnshire coast, consist largely of sand-dunes, 
which offer very little resistance to the inroads of 
the sea. On the south coast also, the low, flat coast- 
line offers very little resistance to the sea, and so we 
find that most of the erosion in Great Britain 
occurs on these two coasts—east and south. 

This erosion is checked largely on those parts of 
the coast where the cliffs are of a more permanent 
character—namely, of limestone, as in Northumber- 
land, or of chalk, as are the Dover cliffs, and 
Beachy Head. While chalk itself is not a very 
hard rock, like the rocks of Cornwall, Wales, or 
Scotland, still its massiveness, attaining as it does 
in places nearly 1000 ft. in thickness, has retarded 
the erosive action of the sea in some parts of both 
the east and south coasts. The author estimates that 
the rate of erosion of the chalk cliffs of Flamborough 
Head is about 1 ft. per annum, and this includes 
the occasional falling of large pieces of chalk, some- 
times weighing 10 to 20 tons. 

It is not necessary to deal in this article with 
the erosion on the west coast, except to say that it 

——— occurs on the Welsh seaboard. Between 
lanelly and Kidwelly River, for example, an 
erosion of about 6 ft. per annum is going on. 
On the coast of North Pembrokeshire and South 
Cardiganshire the sea is gradually making inroads, 
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being set back owing to the inroads of the sea ;| while at Rhyl and Colwyn the erosion is somewhat 
| alarming. 
taking place very rapidly, so much so, that land is | occurring. At Southport and Birkdale the problem 


|has long been not how to keep the sea from 


North of Blackpool erosion is also 


encroaching upon the land, but how to prevent it 
from receding farther and farther from the land. 
The sand-dunes of Birkdale rise toa great height 
above the foreshore. 

A few particulars of the erosion which is taking 
place on the east and south coasts of England may 
now be given, and as the greatest erosion on the 
English seaboard occurs in Yorkshire, on the 
Holderness coast, some facts shall first be stated 
relative to that erosion, and also as to the deposition 
of the eroded material. It will be seen from these 
particulars how a rapid rate of erosion with a 
corresponding rapid rate of accretion sometimes 
occurs in a very limited length of coast-line, prac- 
tically in the same locality. As to the erosion ; 
what actually occurs is seen, if the coast of Holder- 
ness be taken as an example. The boulder clay 
composing the Holderness cliffs consists of clay, 
sand, gravel, and larger stones ; the pummelling 
action of the wave at the base of the cliff in a short 
time causes huge fissures to occur in the latter, 
and these in time open out until a mass of the 
cliff falls on to the foreshore. The action of the 
sea on this is to disintegrate the mass, washing 
away the sand and fine gravel, and converting the 
clay into mud, which is also washed away. The 
larger stones and coarse gravel remain, and these 
are washed up to the foot of the cliff, where they 
are deposited, affording in a small degree a sort of 
natural protection to the cliff. In a paper the 
author read before the Institution of Civil Engi- 
neers, in 1904, entitled ‘‘ Erosion on the Holder- 
ness Coast of Yorkshire,’* a good deal of infor- 
mation is given regarding the rate of erosion on 
this particular part of our coast, and it is pointed 
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out that this varied from 7 ft. per annum in some 
parts to 15 ft. per annum in other parts, the esti- 
mated average rate being 11 ft. per annum. 

The cliffs are also being eroded immediately to 
the north of Bridlington—e.g., the cliffs formed of 
glacial drift (Fig. 12), which extend from the northern 
boundary of Bridlington to Sewerby, where the 
chalk cliffs of Flamborough begin (see Fig. 13). 
The rate of erosion here is 6 ft. per annum. Land- 
slides frequently occur; only recently 200 tons 
of cliff fell. he footpath on the edge of the 
cliff has to be set back every few months ; but the 
chief erosion, as already stated, occurs on the 
Holderness coast—that is, the line of coast from 
Bridlington to Spurn, a distance of about 35 miles. 
On no other part of our coast is the rate of erosion 
so great. ridlington has a _ sea-frontage of 
2 miles (a mile north and a mile south of the har- 
bour), and this is well protected by massive sea- 
walls and other forms of sea defences, which will be 
described in a later article. 

At Hornsea and Withernsea two substantial sea 
defences have been carried out,’and the erosion 
stopped. Except, however, for the sea-frontage of 
these towns, the Holderness coast is quite unpro- 
tected ; the erosion is therefore alarming. On this 
coast several ancient towns and villages have been 
swallowed up by the sea. Proceeding south from 
Bridlington, the first village arrived at is Wilsthorpe, 
This small township has long ago been washed 
away, and the only remaining cottage in the parish 
(see Fig. 14) had to be pulled down in 1905, in 
order to save the materials. Ten years before, 
it had between the house and the edge of the 
cliff a long garden, a grass paddock, and a public 
footpath, and previous to this a public highway. 
Auburn is next met with as we proceed south ; 
the site of the ancient village of that name is now 
far out to sea, and at high water of spring tides is 
covered by nearly three fathoms of water. Obnly 
two houses of this village now remain, and one of 
these, which at one time stood back some distance 
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from the cliff, now projects partly over the latter ; 
in fact, part of it has already tumbled over (see 
Fig. 15). Immediately to the south of Auburn 
the village of Hartburn once stood, but this has 
one in a similar manner, no trace of it remaining. 
rmston comes next. 

The travel of material along this coast is from 
north to south. The beach is fairly level, having 
a gradient of about 1 in 60. Spring tides range 
about 16 ft., and the depth of water at the foot of 
the cliffs at high water of ordinary spring tides is 
about 3 ft. Low water of ordinary spring tides 
reaches a point about 160 yards (average) from the 
cliffs. The author visited Withernsea on February 24 
last, and observed that a farm-house on the cliff 
just to the north of that town was partly under- 
mined by the action of the sea. Ten years ago a 
field and a road divided this farm-house from the 
cliff, but these have both disappeared. Between 
Kilnsea and Spurn Point there are a series of 
sand-hills, for the boulder-clay here sinks low. 
These sand-hills present a very barren a) rance. 
Practically the whole of the village of Bilnsea has 
been swallowed up during the past century. 

In giving evidence before the Royal Commission 
on Coast Erosion, and in the paper before-named, 
the author gave some calculations which he had 
made as to the extent of the erosion of this coast 
from the earliest times. He estimated that over 
1,900,000 tons of cliff were washed away annually. 
The erosion has been estimated by some engineers 
to be 3,000,000 tons r annum. Also that 
3,052,000,000 tons of cliff had been swallowed 
up during the past century, based on an annual 
erosion (average) of 3 yards. As to the area lost, 
taking 1 acre per mile of coast-line as the area 
annually washed away, and assuming that this 
has been going on since the Roman Invasion 
under Julius Czesar, no less than 66,600 acres have 
disappeared during that time. The present rate of 
erosion on the Holderness coast is 11 ft. per annum; 
but suppose it is taken as 9 ft. only, and assume 
that this loss has been continuous since the Roman 
Invasion, 55 B.c., then the sea has made an inroad 
to the extent of 3} miles, as indicated in Fig. 16, 
on page 380. 

Erosion of the Bed of the Sea.—Opinions differ 
regarding the extent of the erosion of the bed of 
the sea. That erosion is taking place there can be 
no doubt, and this is caused by one or more of the 
following causes :— 

1. The action of waves. 

2. Tidal or other currents. 

3. Submarine fresh-water springs (such as the 
Bridlington intermittent springs—so common where 
glacial drift lies above the chalk). 

A clear evidence of deep-sea erosion may be seen 
on any foreshore after a severe storm. Fig. 18, 

e 381, is a photograph taken on January 22 
ast, on the foreshore at Bridlington, and illustrates 
a number of large stones with lengthy seaweed 
attachments. These stones were torn up from the 
rocky bed of the ocean, probably a mile or more 
from the shore. The photograph was taken after 
severe south-easterly and easterly gales. 

The question necessarily arises, Can deep-sea 
erosion be prevented? And one is bound to reply 
in the negative. Coast erosion can be, but deep-sea 
erosion cannot. 

Deposition of Eroded Material.—What becomes 
of the eroded material from, say, the Holderness 
coast? This is the question which one naturally 
asks. In what direction has it gone, and where has 
it ultimately been deposited? Let us consider 
these questions for one moment. First, as to the 
direction ; it has undoubtedly travelled south, for 
the travel of material on this coast, as we stated 
in Article I., is from north to south. A large 
portion has been deposited at Spurn, for we find 
that here vast quantities of sand and shingle are 
gradually accumulating. ‘The sea between Flam- 
borough and Spurn during a storm is thick with 
suspended matter from the Holderness coast, and 
the author has observed the sand level at Brid- 
lington (prior to the erection by him of a system 
of groynes) lowered during a severe gale 3 ft. The 
eroded material is, in the author's opinion :— 

(a) Partly deposited at Spurn, and accounts for 
the rapid patie of that headland. 

(b) Part enters the estuary of the Humber, and 
accounts for the large accumulations there. 

(c) Part crosses the Humber, and accumulates 
on the Lincolnshire coast. 

Threatened Spurn.—The sketch, Fig. 17, on 
page 380, indicates the point where the North 





| Sea last broke through into the estuary of the 


Humber, and it is at this point, in the author's 
opinion, that unless substantial sea-defences are 
erected, there will be formed a permanent con- 
nection between the North Sea and the estuary, 
Spurn, with Kilnsea, being cut off from the main- 
land. There is really nothing to prevent this, as 
the coast-line is very flat, and consists of movable 
sand and shingle, the boulder-clay forming the 
cliffs to the north of this point dipping below the 
shore level before it reaches Easington. That a 
permanent connection at this point with the North 
Sea would be most detrimental to the estuary of 
the Humber scarcely need be stated, as the eroded 
material from the Holderness coast, or at any rate 
a large portion of it, would be carried — this 
channel, and would have to be removed by the 
Humber Conservancy Board. The cost of dredging 
would be enormous; not only so, but the tidal 
currents in the estuary would be affected, and 
this might be serious as regards shipping. 

Bridlington Sea Defences.—The Bridlington Cor- 

ration and private land owners at Bridlington 

ave spent over 100,0001. in protecting the town 
against the inroads of the sea, and this is a serious 
matter, seeing that it represents the rateable value 
of the borough. Fig. 19 represents the north 
foreshore as it was 45 years ago, while Figs. 20 
and 21 show the substantial manner in which it 
is protected to-day. At Filey a 1s. 1}d. rate has 
to be levied to meet the interest and repayment 
of the loan for coast protection works. 

The Holderness coast is certainly one of the most 
interesting parts of our coast, for towns and villages 
which were once in a flourishing condition, and 
were situated on this coast-line, have long since 
been swallowed up by the sea. A few particulars 
of these were given by the writer in an article 
which appeared in The Contractors’ Record, dated 
June 16, 1909. The reader interested in the records 
of long-lost towns and villages is referred to that 
article. Here only a few facts can be briefly stated. 

One of the chief of these lost towns is un- 
doubtedly Ravenspur, situated at the mouth of the 
Humber, in the immediate vicinity of Spurn Point. 
It is the opinion of the writer that the town was 
finally engulfed about 1500. The town of Ravensrod, 
sometimes referred to as Ravensrodd, was a neigh- 
bouring town to Ravenspur. It was situated a little 
nearer to Spurn Point, and was of less importance 
than the latter town. It was engulfed by the sea in 
1396. 

And now as to the lost towns and villages on the 
Holderness coast. Ona map dated 1786, prepared 
by John Tuke, county surveyor, the Laeeing 
places are indicated as having been submerged :— 
Hornsea Burton, Hornsea Beck, Hartburn, 
‘* washed away by the sea;” Ancient Withernsea, 
Hyde, or Hythe, ‘‘lost by the sea;” Ancient 
Aldborough, Friesmarsh. To these might have 
been added Owthorpe, Old Kilnsea, and one or two 
other small towns. At Old Kilnsea the fine old 
Norman church here lasted well into the nineteenth 
century. The present Kilnsea is a small village over 
a mile from the site of the ancient town. . 

Coast-Line, Berwick te Flamborough Head.—Th 
sea is making very little inroad north of Flam- 
borough Head ; that is, with the exception, perhaps, 
of half-a-dozen short stretches of coast. From 
Berwick-on-Tweed to Sunderland the coast has 
remained practically unchanged for centuries. 
Between Berwick and the Snook sand-dunes occur ; 
but speaking generally, the coast from Berwick to 
+ ae a Head is protected by rocky cliffs. 
There are, however, certain short lengths of this 
coast-line that are not protected by cliffs of so 
permanent a character, where the sea is making 
inroads. On the Durham coast, for example, a 
good deal of erosion is going on, but fortunately 
this extends for only a very short distance. At 
Whitby considerable erosion is occurring, and the 
cliffs at Robin Hood’s Bay are being eroded ; while 
at West Hartlepool are to be found upon the fore- 
shore the remains of a submerged forest. At Filey 
the cliffs are rapidly vanishing, landslips of con- 
siderable magnitude frequently occurring. This 
erosion is taking place between Filey Brig and the 
chalk cliffs of Speeton. 

Humber to Thames.—Proceeding southwards from 
the Humber we find considerable accretion is taking 

lace on some parts of the Lincolnshire coast. 


his is due undoubtedly to the eroded material | P® 


from the Holderness coast travelling southwards 
around Spurn Point, across the estuary of the 
Humber, and becoming deposited on the Lincoln- 





shire coast ; in fact, the accretion which is taking 
place there cannot be attributed to any other main 
cause. Proceeding still further south on the same 
coast, we find that considerable erosion has occurred 
at Mablethorpe and Skegness, the old town of 
Skegness having been washed away, including its 
castle, strong fortifications, and church. It would 
appear, however, that the inroads of the sea are 
now abating at Skegness, and occurring about four 
miles further north ; in fact, some of the portions 
of the new town are now being built on reclaimed 
land. In the estuary of the Wash huge tracts of 
land are being reclaimed from time to time. From 
the Wash to the Thames (Norfolk and Suffolk coasts) 
the coast-line consists for the most part of glacial 
drift and boulder clay, with here and there sand- 
dunes or wide alluvial deposits, and flat sandy 
banks. The sea here is very shallow for many miles 
from the shore. It is needless to say that con- 
siderable erosion is taking place on these coasts, 
At Sheringham, for example, the average rate of 
erosion for the past 100 years is said to have been 
2ft.perannum. At Southwold it has been a more 
serious matter, for the advance of the sea upon the 
land here has been at the rate of from 5 to 15 yards 
per annum. Mr. J. B. Redman has stated that the 
erosion between Cromer and Mundesley has been 
at the rate of 14 ft. per annum, and it is estimated 
that at Cromer the sea has encroached 2 miles since 
Roman times. 

The inroads of the sea on the Norfolk coast can 
be best realised when one stands on the clifis 
which stretch from Sheringham to Happisburgh. 
It is possible to see at Cromer, at low water of 
spring tides, a clump of rocks known as the 
**Church Rock.” These mark the site of a once 
flourishing town called Skipden. The cliff between 
Cromer and Mundesley receded 330 ft. between 
1838 and 1861, showing an annual loss of 14 ft. 
From 1861 to 1905 the loss was 840 ft., or at the 
rate (average) of 19 ft. per annum. Other villages 
which have disappeared from the Norfolk coast 
include Whimpwell, Overstrand, and Eccles. At 
Sidestrand the ruined church is now on the edge 
of the cliff, and in a year or two, it, together with 
the churchyard, will have been washed away. 
Where there is a particularly weak place in the 
cliff-line the sea naturally first attacks this, and 
makes an inroad. Horsey Gap is one of these weak 
places, and is now historical, for John Oxnead records 
that in December, 1287, an inundation occurred 
here, causing vast devastation and loss of life. 

Little erosion is occurring on the 6 miles of 
coast-line included within the County Borough of 
Grezi| Yarmouth. About three years ago the 
Corporation had some trouble with about 400 yards 
of beach south of the Wellington Pier, where two 
short wood groynes had been put in previously. 
These were much in the way, and so the borough 
engineer, Mr. Cockrill, put in two concrete groynes, 
finishing the surface slightly above beach level ; 
these are now covered, and, with the exception of a 
few days after an easterly wind, there is no scour. 
The sea front at Great Yarmouth is protected by 
three piers in the centre of the town, and also by 
the works at the harbour. In the last fifty years 
accretion has taken place very considerably, so that 
the town may be said to have extended seawards 
during that time an average of 300 ft. along the 
entire sea-front. At Gorleston, owing to pier exten- 
sions at the river’s mouth, considerable scour took 
place south of the harbour; this was stopped by the 
Commissioners constructing a spur breakwater. 
Gardens at Great Yarmouth have been laid out on 
what was previously dirty beach, which, being above 
high-water mark, was never covered by the sea. 
From Lowestoft to Pakefield, the loss of cliff is 
estimated by Mr. W. H. Wheeler, M. Inst. C.E., 
to be at the rate of 11 ft. per annum. Southwold 
is another town that has been seriously affected. 
The whole of the Suffolk coast, however, is not 
suffering from the inroads of the sea. There are 
short lengths of this coast-line, particularly in the 
north of Suffolk, where much accretion is taking 
place. From Aldeburgh to Bawdsey, for example, 
there is one of the finest spreads of shingle on the 
foreshore which it is possible to find on any part of 
our coasts, and this undoubtedly has acted as 4 
natural protection to that part of the coast-line. 








Russian Petro.eum Inpustry.—A number of Russian 
troleum concerns have recently been amalgamated 
into one corporation so as to be better able to meet the 
American competition. Their annual production will 
exceed 100,000,000 poods. The capital of the new com- 
bine is about 500,000/, 
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THE SIXTH INTERNATIONAL CON- 
GRESS FOR TESTING MATERIALS. 
(Continued from page 344.) 

VIII. Wexprne. 

Tue ‘‘New Methods of Testing Welds,” by C. 
Frémont (VIII.,), referred to welds (steel and iron) 
made in various shops and countries by experienced 
smiths and submitted to etching tests, which often 
failed to reveal faults, and to impact tests of whole 
and notched bars, which brought out the weakness 
of all the welds tested. 

Max Bermann, of Budapest, presented two papers. 
The first, on ‘‘ The Nature of Welding Different 
Kinds of Steel” (VIII.,), insisted, at tedious length, 
upon the necessity of purely metallic contact and 
upon the correct welding temperature. The steel 
itself, and especially the manganese in it, were 
said to help to reduce the oxide crust on the iron, 
and the welding temperature, it was pointed out, 
should be that at which the reduction would take 
place at the fastest rate. The reduction and welding 
of materials not directly weldable could further be 
facilitated by the use of suitable fluxes and of very 
finely divided iron (thin wires). The weldability 
of a steel could be determined by heating it up to 
sparking white glow, at which it should remain 
malleable. Sretiienwe could only be welded by the 
‘“‘Komm” method, according to which the conically- 
pointed ends were kept in the fire and pressed 
together with blows against the outer ends. The 
heating of pieces to be welded should be effected 
in an oxidising flame, to prevent the iron from 
taking up carbon. 

Bermann’s second paper (VIII.,) advocated 
‘“* Autogenous Welding ” by means of molten metal 
of the same composition as the parts to be welded. 
It stated that a torsion or bending test was not 
required for autogenous welds, for which the spark 
test would suffice, as it would reveal any undesired 
cementation ; the tuft of sparks would show whether 
the carbon percentage was uniform at and near the 
weld. 


IX. MacGnetic anp Exectric Properties. 


The official report on Problem 28, ‘*‘ The Con- 
sideration of the Magnetic and Electric Properties 
of Materials in connection with their Mechanical 
Testing” (IX.,), was drawn up by Charles W. 
Burrows, of the Bureau of Standards, Washington. 
The report suggested the reluctance test in substi- 
tution of mechanical tests, though other magnetic 
and electric tests might be preferable. The reluct- 
ance, the ratio of magnetising force to induction, 
was very sensitive to small influences, thermal and 
mechanical, because both the magnetic and the 
mechanical properties were functions of the mole- 
cular groupings. The impression of engineers, we 
think, is that the extreme magnetic sensitive- 
ness of steel renders magnetic tests very difficult 
and uncertain, and we cannot say that the report, 
which does not enter into detail, dispels this im- 
pression. The research is decidedly promising, 
however. In the case of thermal treatment a 
magnetising force of 50 gauss seemed in general to 
answer, for instance, according to Burrows ; the 
preparatory experimental work would not be so 
troublesome when once a routine test had been 
established. Magnetic examination along the length 
of a rod, rail, or beam, and also of gun and rifle- 
barrels, the report further mentioned, would dis- 
close want of homogeneity due to segregation, 
blow-holes, cracks, and even strains. The reluct- 
ance also changed noticeably near the elastic limit, 
and might be used as a test for the completeness 
of the case-hardening process ; it would also show 
the intactness of the wires of a cable. 

Paper IX.,, by Ralph P. Devries, also of Wash- 
ington, on ‘* The Relation of the Tensile Strength 
of Steel to Magnetic and Other Hardness Tests,” 
gave the strength and Brinell hardness of different 
steels (sixteen in one set of experiments) at dif- 
ferent spots of the bars before and after annealing 
in an electric furnace at 850 deg. Cent. The Brinell 
hardness was found to be reduced by annealing, and 
the thermal treatment which a steel had undergone 
might be determined in thismanner. The magnetic 
induction tests subsequently made showed that the 
hardest steels had the greatest permeability over 
the entire range of magnetising forces ; but all the 
steels could not be compared on this basis. 

_ “* The Contribution to the Study of the Variations 
in the Magnetic Properties of Iron and Steel with 
Temperature” (IX.,), from the chemical labora- 
tory of Messrs. Schneider, Creusot, described a 





recording apparatus for plotting permeability 
against temperature. The specimen, rods or rings, 
was wound with a primary coil (joined to an alter- 
nating-current source), and with a secondary coil, in 
which galvanometer measurements were taken, and 
the whole was placed in a tubular electric furnace, 
a thermo-couple being inserted in the specimen and 
joined to a second galvanometer ; the two galvano- 
meters were combined, so that their mirrors photo- 
graphically recorded a curve. The hysteresis curves 
of the nine steels examined (including Swedish iron 
and electric steel, 1.657 per cent. of C, maximum) 
were first taken in the cold ina field of 40 gauss 
maximum, and then in the hot at temperatures up 
to 900 deg. Cent., both during heating (in about 
three hours) and cooling. The curves were 
strongly influenced by the ratio of length of 
specimen / to its diameter d. When the //d was 
large (66.5), the loss of magnetism extended over a 
large range of temperature, and the curves resem- 
bled the theoretical shape of P. Weiss. When //d 
was small (5), the demagnetising influences of the 
pole-pieces became strongly apparent by the rapid 
disappearance of the magnetism. This disappear- 
ance of magnetism revealed both the critical — 
A,and A,; ‘but A, was reversible, not A, ; the latter, 
according to Weiss, merely indicated the dissolution 
of the pearlitic eutectic. The permeability de- 
creased at 200 deg. Cent., when cementite, Fe,C, 
would lose its magnetism. Highly oxidised Bes- 
semer steel lost its abnormal hysteresis and 
coercive force at 250 deg. Cent., which reappeared 
on cooling. A quenched steel gave a maximum 
permeability during tempering at 300 deg. Cent., 
at which temperature the dilatation and hardness 
curves also showed peculiarities. The ring speci- 
mens proved less suitable for the research. 

Paper IX.,, ‘‘ Note on the Magnetic Properties 
of Dynamo Sheet,” is worth close study, like the 
preceding. The authors, de Nolly and Veyret, 
attempt to determine the kind of iron and the 
method of treatment which are most satisfactory 
with regard to permeability and watt losses due to 
hysteresis and Foucault currents. The latter, at 
10,000 gauss and 50 periods, were either deduced 
from separate determinations of the hysteresis 
(Blondel hysteresismeter), and of the Foucault 
currents (from resistivity and thickness of the iron), 
or directly determined as total watt losses (Richter 
apparatus, of Siemens and Halske); the latter 
method proved preferable. The authors discussed 
the sources of errors arising, ¢.g., from the uncer- 
tain estimate of the real thickness of the discs, which 
were stamped and.turned in the lathe and then 
piled up. They recommended the use of an iron 
containing less than 0.1 per cent. of C, Mn less 
than 0.3, S and P less than 0.03 per cent., and 
3 or 4 per cent. of Si, the sheets to be rolled, finally 
at low temperature, and annealed afterwards 
between 750 deg. and 800 deg. Cent., and not 
to be exposed subsequently to any cold work. 

We may mention here paper II.,,, by Pierre 
Weiss, of Ziirich, *‘ The Magnetic Properties of the 
Alloys of the Ferromagnetic Metals Iron-Nickel, 
Nickel-Cobalt, and Cobalt-Iron.” The paper was 
communicated to the Faraday Society last April, 
and noticed by us at the time. It should be studied 
in connection with the theoretical papers on 
magnetism which Professor Weiss has written 
during recent years. 

In paper IX.,, ‘‘ Electric Resistivity of Special 
Steels,” O. Boudouard tabulated the electric resist- 
ances of some steels (carbon, nickel, manganese, 
chromium, manganese steels, containing, e.g., from 
0.7 to 31.7 per cent. of Cr), with particular refer- 
ence to the influence of the carbon, which generally 
increased the resistance, not in the Mn steels, 
however. 

‘*The Relations Between the Structure of Alloys 
and their Electric Properties” (IX.,), studied by 
W. Broniewski, of Paris, concern the resistance, 
its temperature coefficient, thermoelectric force, 
and the electromotive force of dissolution of alloys 
of Aland Cu, Zn-S, Sb Sn, Cu-Ni, Cu-Co, Cu-Ag. 
Most of the data were taken from other observers ; 
the Al-Cu alloys (Cu, Al Cu,;, Al, Cu;, Al Cu, 
Al, Cu, Al) were obtained by Le Chatelier’s method 
of superposition, already mentioned. The chief 
object of the research was to establish the existence 
of definite compounds by electric methods. 

Otto Gallander, of the Orebro Technical College, 
Sweden, submitted a paper (IX.,) on ‘‘ The Measure- 
ment of the Depth of Cracks of Materials which 
Conduct Electricity.” Two pairs of point electrodes 
are pressed on the surface under examination, 80 





that the two needles of one pair are on opposite 
sides of the crack ; the one pair is placed in an 
accumulator (one cell) circuit, the other in the 
galvanometer circuit, and the determination is a 
resistance measurement in a conductor of three 
dimensions, with elimination of the contact resist- 
ance and of the resistance due to the diffusion of 
the current. The experiments were made on 
cracked steel cylinders, and the author intends to 
determine blow-holes and the amount of carbon pre- 
sent in iron by this method. 

Paper IX.,, ‘*‘ Thermoelectric Indication of Strain 
asa Testing Method,” by T. R. Lawson and J. A. 
Capp, of Schenectady, New York, was a preli- 
minary account of an experimental investigation 
of a problem with the thermodynamics of which 
E. Rasch had dealt at Copenhagen in 1909. The 
leading idea, on which C. A. P. Turner had already 
based experiments in 1902, is that a bar under stress 
will absorb heat as long as the stress remains below 
the elastic limit, and that above this limit heat will 
be generated by the friction of the particles gliding 
over each other. In the words of Rasch, ‘‘the 
elastic limit will be recognised by the reversal of 
the temperature records, provided that the tem- 

rature indications do not lag behind the stress 
indications.” The apparatus used by Lawson and 
Capp consisted of a Riehle machine, a Riehle 
extensometer reading to 0.0001 in., a series of 
twenty copper-constantan thermo-couples, galvano- 
meters, &c. The couples were encased in hard 
rubber, and pressed against the specimen by rubber 
bands. The materials tested were rivet steel, 
medium steel, chrome-vanadium steel, grey cast 
iron, copper, red and yellow brass, phosphor 
bronze, and manganese bronze. The exhibited 
diagrams of forty-one sets of tests demonstrated 
that the break in the thermal curve occurred at a 
higher stress than the elastic limit, as indicated by 
the extensometer, and the thermal curve never 
approached the straight line found by Turner. 

e — armerew are being continued in the Rens- 
selaer Polytechnic Institute at Troy, New York. 


X. Misceritangovus Papers on Merat-Testine. 

H. de Nolly described a ‘‘ Method for the Rapid 
Determination of Carbon in Iron and its Alloys” 
(X.,), by the aid of which a heat might easily be 
tte up ; he burns the iron in a limited volume 
of oxygen, ignites electrically, and absorbs the CO, 
by caustic soda, the chief novelty being the glass 
flask, in which the main operations are carried out. 

In a ‘‘ New Method of Testing Steel Wire” (X..,), 
C. Fremont ascribed the frequent breakages of 
wires (ropes, &c.) to piping and impurities (rather 
than to fatigue). The defect would not be revealed 
by ordinary bending, but required impact bending, 
for which thin wires (of about 1mm.) had to be 
strengthened by being provided with two sleeves 
or conical shoes, drilled so as to take the wire, a 
short length of which would be exposed in the gap 
left between the two sleeves. Each wire-gauge 
required its own pairs of sleeves, each about 
14 mm. long ; the unsupported length (consisting 
of parts of the two shoes with the intervening gap) 
in a test was about 23 mm. The method had given 
satisfaction with notched and whole wires. Keelhoff, 
of Ghent, had proposed to grip the wire in longitu- 
dinally split sleeves, which were tightened up by 
the aid of screws. 

A second note (X.,), by Frémont, entitled ‘‘ New 
Method of Testing Steel Tubes,” referred to steam- 
pipes in particular. Static tests were, the author 
stated, again useless, even in cases where etching 
with iodine brought out the presence of impurities 
which would afterwards lead to pustular corrosion. 
He cut off rings of 8 mm. length from the ends of the 
pipe, examined them micrographically, flattened 
them out, nicked a test-piece cut out, and applied 
the impact test. For ‘‘ Rivet-Steel Testing ”’ (X.,) 
Frémont proposed a ‘‘ strength of adhesion test.’’ 
The rivet is passed through the eyes of two levers, 
lying side by side, so as to form a connecting-pin, 
which is provided with a rivet-head at each end. In 
each eye the rivet passes through a pair of tool- 
steel bushes, which are tempered and polished. The 
two inner bushes of the two pairs have their sur- 
faces (which project slightly from the eyes) in 
contact. One of the levers is short and fixed ; the 
other is long and is loaded at the far end until slip 
is produced between the contact faces. The rivet 
is subsequently taken out and tested in other ways. 

The ‘* Notes on the Strength of Cylindrical Tubes 
Stressed to Rupture” (X.;), by Malaval, of Paris, 
are a summary of researches published in the 
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Mémorial d Artillerie Navale, 1912. Malaval points 
out that the metal of a tube—gun-tubes are meant 
— would be exposed to radial compression and to 
tangential tension. Such compound stresses could 
be studied in a machine in which the specimen 
(a bar) was placed between two polished plates, the 
lower one resting on a Belleville spring, the upper one 
supporting a ball which transmitted the pressure, 
the whole being held between two strong beams 
traversed by bolts whose nuts were tightened to 
apply the pressure. These researches induced the 
author to distinguish, in addition to the period of 
pure elastic stress, (1) asemi-elastic period of partial 
cold work, and (2) a period of general cold work. 
Period 1 was characterised by putting the tube 
under tension or self-hooping ; the layers, starting 
from inside, took permanent sets, and this period 
continued until the external layer had assumed 
the permanent set. In period 2 every increase of the 
internal pressure increased the effects of cold work 
in all the layers. By having recourse to this perma- 
nent deformation, it should, according to Malaval, 
be possible to construct guns much superior to 
those in use as regards strength and economy. 


Rai Tests. 
In Paper (X.,), ‘‘ The Means of Foreseeing Rup- 
tures of Rails,” A. Mesnager described how the 
fine cracks on the surface of rails (which often 
formed the starting-points of fractures) could be 
examined when barely visible. The surface was 
ground with emery paper, etched with weak acid, 
smeared with fluid printing ink, and dried ; a sheet 
of paper was then pressed on to obtain a print of the 
cracks ; this improvement of a simple process, applic- 
able in the intervals between the passing of trains, 
was due to Sabouret, of the Paris-Orléans Railway. 
P. H. Dudley, of the New York Central Lines, 
gave particulars of ‘‘ Testing Rails for Elongation 
and Ductility under the Drop-Testing Machine,” 
as now adopted in standard practice at the mills. 
The test-pieces consisted of 4-ft. or 5-ft. lengths of 
the top crop of the rail bars ; the butts were tested 
within a few hours after teeming the ingots, and the 
data were available the same day. The results en- 
abled the makers to adjust the chemical composition 
of their metal. The paper must be studied in detail. 
The ‘‘ Notes on Features Associated with Tests 
of Steel Rails,” by James E. Howard, of the Bureau 
of Standards, made various suggestions—e.g., to 
bend the flanges at the base in a direction at 
right angles to that in which the base is strained in 
a drop test in order to bring out lamination defects. 
Mr. J. P. Snow, of Boston, discussed ‘‘ Some Fea- 
tures of the American Rail Situation” (X.,), with 
regard to composition, segregation, &c. Robert 
W. Hunt, of Chicago (X.,9), illustrated his plea for 
‘* Ensuring Soundness in Steel Rails” by photo- 
graphs of fractures showing segregation. M. H. 
ickhorst, of Chicago, gave a brief account of 
‘*American Research Work on Rails Conducted 
aNd by Railroads and Steel Manufacturers” 
“nl 
Tests or Structures. 


A report by James E. Howard, of the Bureau of 
Standards, Washington, on ‘‘ Tests of Structures ” 
(X.,9), will be published by us in a slightly abbre- 
viated form in a future issue. 


XI. Specirications anp NoMENCLATURE. 


Several communications falling under the heading 
of ** Nomenclature” have already been noticed 
under IT. We shall reproduce later part of the Com- 
mittee Report by H. M. Howeand A. Sauveur, ‘* On 
a Uniform Nomenclature of Iron and Steel” (X ,). 
A report on ‘‘ International Specifications for Iron 
and Steel” (X.,) was also presented by A. von 
Rieppel, of Nuremberg, Chairman of Committee 
No. 1; it was essentially a report on the delibera- 
tions of this committee. The ‘‘ Remarks on the 
Specifications for the Supply of Wrought-Iron 
Steam, Gas, and Water-Pi»es” (XI.,), by A. C. 
Karsten, of Copenhagen, criticise the above-men- 
tioned paper X.,, by C. Frémont, and Frémont’s 
critique of the Danish specifications (Le Génie Civil, 
October 26, 1910). 

The report of Committee 38, on ‘‘ The General 
Principles for the Specifications for Copper” (XI.,), 
presented by the chairman, Léon Guillet, proposed 
nine resolutions, 


XII. Remrorcep Concrete. 


The report (XII.,) of the Reinforced-Concrete 
Committee, 41, presented by its chairman, Pro- 


uniform notation, and embodied a resolution on 
the reporting of accidents to reinforced-concrete 
structures, with a view to their prevention ; such 
accidents, it was proposed, should be reported to 
the Committee in the same manner as accidents to 
steam-boilers. Paper XII.,, by F. von Emperger, 
of Vienna, dealt with this question of ‘* Accidents 
in Reinforced-Concrete Buildings.” Report XII., 
was supplemented by six further reports on experi- 
ments, conducted in the various countries since 
1909, for improving the testing and control of 
ferro-concrete structures ; these instructive reports 
were presented by the Deutsche Ausschuss fiir 
Eisenbeton, of Berlin ; by B. Kirsch, of Vienna ; by 
A. N, Talbot, of Urbana, Illinois ; by E. O. Sachs, 
of London ; by E. Suenson, of Copenhagen ; and 
by E. Schiile, of Ziirich. A summary of *‘ Tests 
of Continuous Beams in Reinforced Concrete ” 
(XIL,), by H. Scheit, of Dresden, and E. Probst, 
of Berlin, dealt with interesting experiments which 
are to be continued at Dresden, and on which the 
experimenters have written a book, published by 
J ies Springer. 

Paper XII.,, on ‘‘ The Relation between the 
Tensile Strength and Elasticity of Concrete under 
Compression,” by F. Schiile, gave an account of 
experiments conducted at the Federal Laboratory, 
Ziirich, on the crushing strength, admissible load, 
and factor of safety of prismatic bars tested after 
28 days, 84 days, 1 year, and 2 years ; the concrete 
was not reinforced, but experiments on a ferro- 
concrete beam were also made. 


XIII. SrrenetH or CEMENT. 


A report of Committee No. 42 on ‘‘ Standard 
Tests for Hydraulic Binding Agents by the Use of 
Prisms ; Standard Sands,” presented by F. Schiile, 
did not propose any resolution, because contribu- 
tions to the research had been received from some 
countries only, chiefly from Denmark, France, Ger- 
many, and Switzerland. That there are strong dis- 
sensions between the experts was further evidenced 
by Paper XIII.,, by M. Gary, of the Material- 
priifungsamt at Gross Lichterfelde-West, near 
Berlin, on ‘‘ Strength-Testing and the Utilisation of 
Plastic Mortar.” Schiile had again recommended 
the use of plastic mortars, which the German 
members and the Verein Deutscher Portland- 
Zement-Fabrikanten had always declined, because 
the influence of a large quantity of water was found 
to vary with the nature of the cement. The experi- 
ments made by sixteen members of the German 
Committee in fifteen institutions (Paper XIII.,) by 
the German method (cubes of cement in the natural 
state of moisture), and by Schiile’s method (prisms 
of plastic mortars), showed that the results (tension, 
crushing, bending) fluctuated very much more with 
the latter method. Strong objection was further 
taken to Schiile’s proposal to select, in forming 
mean values, only the four best of six values, instead 
of considering all the six experiments. 

In his paper (XIII.,) on ‘‘ The Progressive In- 
crease in the Strength of Cement Mortars,” E. Cand- 
lot, of Paris, suggested that all reference to the 
increase of strength in the interval between seven 
and twenty-eight days should be omitted from 
specifications. Such increases were demanded in 
rench and English specifications. In view of the 
uncertainty of the tests (Le Chatelier boiling-test), 
especially if performed by different observers, the 
demand was vexatious ; and considering that the 
strength of most cements was practically the same 
at the end of one or two years, whether the initial 
strength had been high or low, there was no reason 
why a cement which had taken six months to 
acquire a certain strength should be inferior to 
another which acquired that strength in seven days. 


XIV. Constancy or VoLumeE. 


The accelerated tests for constancy of volume, 
which the Copenhagen Congress had recommended, 
were likely to be much contested at New York. 
The Le Chatelier boiling-test* is accepted in 
Engiand and France, altogether rejected in Ger- 
many, and little favoured in the United States. 
The report on ‘* Accelerated Tests for Constancy 
of Volume” (XIV.,)., by Bertram Blount, of 
London, accentuated the point that, while some 
cements had failed in the test and yet proved stable, 
no case was known of a cement which had 

the test subsequently failing under working condi- 
tions ; there had been no difficulty in England in 
obtaining cements which did not show more than the 
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fessor F. Schiile, of Ziirich, made proposals for 


10 mm. expansion now permitted by the British 
specifications, as the results of his own experiments 
of the last eight years demonstrated. In his report 
on the same question (XIV.,) M. Gary, on the other 
hand, pointed out that the Le Chatelier test had been 
severely criticised in England as well (by Butler and 
others in the Concrete Institute), and he suggested 
the rescission of the Copenhagen resolution, the 
question to be referred back to the Committee. A 
formal resolution to this effect was moved by A. 
Martens (XXX.;), and further support of his 
standpoint was adduced by Gary in Paper XIV.., 
in which he gave full particulars of the tests of ten 
cements which had all failed in the Le Chatelier 
test (some quite badly), and had yet proved good 
materials when exposed for 24 years to the full 
rigour of the atmosphere, first in the works of 
Dyckerhoff and Widmann, in Améneburg, and then 
in the Priifungsamt ; the superficial cracks ob- 
served were not due to blowing. 

F. Schiile (X1V.,), however, recommended the 
boiling test for ‘‘ Portland Cement in Dry Storage,” 
which would be the common case for ferro-concrete 
structures, on the strength of continuous tests and 
revisions conducted since 1893, first by L. von 
Tetmajer and then by Schiile; he granted that 
the boiling test was of little use for cement struc- 
tures under water or exposed to a damp atmo- 
sphere. In Paper XXX., Dr. Miiller, Presi- 
dent of the Verein Deutscher Portland: Zement- 
Fabrikanten, replied to Schiile, that as Schiile had 
only examined pure cements and one plastic mortar, 
they coull not accept his conclusion, and would 
refer the question back to a committee. Un the 
other hand, again, J. Bied, of Viviers (XIV.,), 
decidedly stood up for the boiling test on the 
ground of experience and of new experiments ; he 
criticised the German statements, which he would 
have interpreted in a different way. 


XV. PortLanp Cement Four. 


Papers on ‘‘The Determination and Properties 
of the Finest Particles of Cement and on their 
Separation by Wind-Sifters,” were presented by 
M, Gary (report on Problem 30, XV.,), R. Feret, 
of Boulogne (XV.,), Mayntz Petersen, of Copen- 
hagen (XV.,), and F. Schiile and H. de Grottau 
(XV.;). The first three of these authors use 
apparatus of their own. 


XVI. Pozzotana. 


A. Poulsen, chief engineer of the Danish Mari- 
time Works, recommended ‘*Diatom Earth as 
Pozzolana for Cement” (X VI.,), for water reservoirs, 
mains, dock works, &c., as a superior substitute 
for pozzolana, as it would even increase the strength 
of the cement. 


XVII. Cement 1n SEa-WatTErR. 


Paper XVII.,, by W. Czarnomski, of St. Peters- 
burg, on ‘‘ The State of Preservation of Concrete 
and Masonry Blocks from the Harbour Works at 
Libau, on the Baltic,” gave an interesting account 
of experiments made in 1905, but to be repeated 
in 1918. Of the fifteen blocks examined, eight 
blocks, of about 8 ft. by 54 ft. by 54 ft., had been 
laid off the jetty in 1891; seven more in 1898. 
They were raised again in 1905, and blasted by 
powder charges ; some were blasted in situ. All 
were externally in good preservation ; but there were 
white spots and lines, partly washed away again, 
partly incrustated as carbonate, where lime had 
evidently exuded ; the fresh internal fractures gave 
the phenolphthalein reaction of freelime. Analyses 
proved that the advancing decomposition had 
removed CaQ, and that MgO and SO, had been 
absorbed ; in one case a white liquid exuded after 
the explosion; that mortar contained 36 per cent. of 
CaO, 45 of MgO, and 2.5 of SO;. The mortars used 
had been of various kinds; on the whole the 
mortars of the brick-work blocks had suffered less 
than the concrete ; this could be accounted for by 
the smaller permeability of the former, which con- 
tained only about 30 per cent. of mortar against 
40 or 50 per cent. in the latter case. Deterioration 
had commenced in all cases, and the analyses did 
not reveal any characteristic differences in the 
various mortars. 

Asimilar paper, X VII.,, by Lombard and Deforge, 
of La Rochelle, referred to the often - quoted 
experience gained at La Rochelle, where the works 
at the outer dock basin, commenced in 1843, had 
all to be renewed in 1855, after interruption of the 
re) tions in 1848, and where Vicat and his son 
tS Vieat had experimented. The latter laid some 





ember, 111), 


as to the performance of the test. 





blocks 60 cm. long in 1859 ; they were found in good 
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delivers into an 18-in. exhaust main, represented at 
d in Figs. 1 and3. This exhaust main, which hasan 
expansion joint between each pair of cylinders, 
discharges into a tubular boiler, arranged as indi- 
cated at e, Fig. 3. In this way the exhaust serves 
to provide a large part of the steam required for 
operating the Mond producers, into which it is 
necessary to pass about 2 tons of steam for each 
ton of coal gasified. A motor-driver centrifugal | 
pumping plant is provided for cooling the pistons | 
and cylinders. This is arranged in a pit to one| 
side of the last engine on the right, as shown) 
in Figs. 2 and 4, Plate XLII{. Of these 
pumps, those marked f, in Fig. 2, supply the 
cylinder-jackets delivering into a 12-in. main, 
which es across the station underneath the 
engine-bed, as indicated by the dotted lines in Figs. 
land 2. At each engine there is a 6-in. connection 
from this main. A separate set of pumps g, Fig. 2, 
supply the water to the pistons. These deliver into 
a 6-in. main, and have 3-in. connections at each 
engine. The cooling water is discharged into open 
funnels, so that ample warning is given of any 
incipient sign of a stoppage. The oil supply to the 
engines is forced by pumps (driven from the 
engine-shafts), delivering this oil into the tanks h, 
Figs. 1 and 2, from which it flows to the engines 
under a head of some 10 ft. or 11 ft. 

For starting purposes, a supply of compressed air 
under a pressure of 300 lb. per sq. in. is provided. 
The compressors, of which there are two, are motor- 
driven, being located near the water-pumps for the 
piston, as shown to the right of Fig. 2, where they 
are lettered i. These compressors are cooled by a 
supply of water from the cylinder-cooling main. 
They deliver the air by a 2-in. air main into 
receivers, 48} in. in diameter by about 12 ft. long. 
Of these, there are four located under the engine 
platforms, as indicated by j in Fig. 1. 

The characteristic appearance of the engine is ex- 
cellently represented by Fig. 5 (page 385), repro- 
duced from a photograph taken in the shops of the 
builders. The general arrangement of the engine is 
well shown in Figs. 6 to 8, Plate XLTV., and, as will 
be seen, there are two cylinders arranged tandem 
fashion, each cylinder being double-acting, as best 
seen in Fig. 9, which represents a longitudinal 
section through the crank-shaft and one cylinder. 
The cylinders themselves stand quite clear of 
the foundations, being a wholly as beams 
from the junction-piece and the forward and rear 
guide-beds. The forward bed-frame is firmly bolted 
to the foundation, but the junction-piece and the 
rear guide-bed rest on machined ways, to which 
they are secured in such a manner as to allow full 
freedom for any longitudinal expansion. 

As will be seen from Fig. 9, Plate XLIV., the 
cylinder is registered at each end into turned seats, 
and is thus erected truly in line without the aid of 
the fitter. The covers are secured by independent 
bolts, not shown in the drawing. Ample space is 
provided to give ready access to the interior of the 
cylinders on moving out the cover, which, it will 
be seen, is much smaller in diameter than the 
junction-piece or the end bed-plates. Great care 

as been taken to secure a symmetrical form of 
cylinder, so as to avoid the possibility of dis- 
tortion when hot. The large volume of the water 
jacket should also be noted, and to this access is 
rovided by numerous doors, as best seen in Fig. 6. 

he cold water enters near the hottest part of the 
cylinder, and is withdrawn at the coolest. The 
inlet valves, it will be noted, are nearly flush with 
the cylinder barrel. Each individual cylinder 
weighs 25 tons. ‘These cylinders are 1200 mm. 
(47} in.) in diameter by 1300 mm. (51} in.) stroke. 
The engine was originally designed for a speed of 
100 revolutions per minute, at which its output 
would be 2600 to 2500 brake horse-power, but at 
Kamata it is to run at 94 revolutions, and generate 
1500 kw. current, this being equivalent to 2130 
brake horse-power. 

The whole of the weight of the pistons is carried 
by the cross-heads, thus reducing wear in the cylin- 
der and at the glands. To this end the rods have 
a slight upward camber, so that they are straight 
when loaded with the weight of the piston. 
The piston is bolted down to a conical seat by a fine- 
threaded nut, as shown in Fig. 9. The nut beds 
into the piston, and by means of a rubber joint 
makes a perfectly water-tight connection when 
screwed home. The supply of cooling water for the 
piston is conveyed through the interior of the piston- 
rod, to which water connections of the swinging-link 





type are provided at the centre cross-head, as indi- 


cated in Fig. 6. At the central crosshead each rod 
has screwed on to it a cap, as indicated, the swelled 
ends of which fit into a recess bored in the crosshead, 
which is made in two parts, the upper forming a 
keep, which is firmly bolted to the lower. The water 
supply enters the rods by pipe connections, not 
shown, which straddle the crosshead proper. The 
rods are of crucible steel. 

The junction-piece between the cylinders is open 
at one side, so as to give ready access to the central 
crosshead and its water connections; but symmetry 
—at least so far as the straining actions are con- 
cerned—is secured by reinforcing this open side by 
a stout steel tie, as shown in Fig. 6, Plate XLIV. 
The forward bed is made in two portions, as is best 
seen in Fig. 5, page 385. This plan was adopted in 
order to facilitate the transport of the bed over the 
Japanese railways. The two portions are coupled 
together by links shrunk into place, and the weight 
of the whole complete is 55 tons ; the total engine 
weight, including the fly-wheel, being 400 tons. 

The connecting-rod is of the marine type, and 
forced lubrication is provided for the crank-pin, 
which is 600 mm. (238 in.) in diameter. The dia- 
meter of the shaft at the flywheel seating is 820 mm. 
(32} in.). The front crosshead is of nickel steel, 
having the small end pins forged solid with it. 
Secured to it is a cast-iron slipper lined with white 
metal. This is secured in such fashion that the cross- 
head proper can readily be lifted clear and the piston 
withdrawn for examination or repair. Siemens- 
Martin steel is used for the crank-shaft, the main 
bearings for which have four-part brasses of steel 
lined with white metal. These are also fitted with 
forced lubrication. The glands are packed with cast- 
iron rings turned slightly smaller than the rod, and 
split. Each is backed by a floating metallic packing 
kept tight by springs. The glands are lubricated by 
oil, supplied by forced-feed lubricators operated 
from the side shaft. 

The valves are operated by eccentrics mounted 
on the side shaft. This is made in two parts, 
coupled together by gearing, as best seen in Fig. 5. 
In the gear-box provision is also made for the gears 
which drive the governor. ~The latter is provided 
with a speed-regulator. The side shaft runs in 
ring-lubricated bearings. The inlet-valves are 
mounted on the top of the cylinder, and are 
shown to an enlarged scale in Fig. 16, page 387. 
The eccentric-rod from the side shaft is coupled 
to the upper of a pair of “rolling” levers, as 
shown. tween the two is a sliding-block, the 

ition of which is regulated by the governor. 
hen this block is near the fulcrum of the lower 
of the pair of levers, the valve has its maximum 
opening. The air supply enters at / and the gas at 
m. A rotatable sleeve fitted with ports is provided 
inside the valve-casing, as shown at n. It moves 
with the main valve, and by twisting round the 
spindle of the latter the relative proportions of 
gas and air drawn in can be adjusted to suit 
the quality of the gas being supplied. The 
whole of the valves and their casing can be 
removed bodily on unscrewing a few nuts. The 
exhaust valve is operated by the same eccentric as 
the inlet valve immediately above it. As before, a 
pair of rolling levers are used to secure the desired 
rapidity of opening and closing, but no adjustment 
is required for varying the amount and time of 
opening, as is necessary at the inlet valve. Here, 
again, the valve is mounted complete in a casing 
independent of, and merely bolted to, the cylinder. 
A section showing this is reproduced in Fig. 17, on 
ge 387. The casing is thoroughly water-cooled, 
Dut the valves themselves are not, since it is found 
that with efficient cooling of the seats this com- 
plication is unnecessary. 

As already mentioned, forced lubrication is pro- 
vided throughout. Oil-catchers retain all the oil 
which escapes, and conduct it to a filter below the 
engine, and from this filter it is pumped back to 
the supply tank. 

Some particulars of the provision for the supply 
of cooling water are given above. That for the 
cylinders is supplied at a pressure of about 16 Ib. per 
sq. in., but the accelerating forces to which the 

istons are subject make a higher pressure necessary 
k r the supply going to these. Each water outlet is 
fitted with a regulating cock and a thermometer, so 
that the supply to each part can be adjusted with 
great nicety, and water economised. A single large 
cock is provided on the supply pipe, by which the 
water can be shut off when the engine is stopped, and 
the regulating-cocks do not therefore require to be 
touched, The supply of water is at the rate of 





about eight gallons per brake-horse-power hour, 
and the temperature rises from 60 deg. to 105 deg. 
Fahr. Cooling-towers are provided, by the use of 
which the actual loss of water is reduced to about 
2b. per brake-horse-power hour. Each cylinder 
is provided with three low-tension ignition-plugs, 
operated by sinall electromagnets. The current 
supply is taken from a battery of accumulators. 
The engine is started by compressed air, admitted 
through independent ports, with valves which are 
operated by the side shafts. 

Each engine is coupled to a 1500-kw. Dick Kerr 
alternator, having its pole-pieces mounted direct on 
the rim of the fly-wheel. is wheel is illustrated 
in Figs. 10 to 15, on Plate XLTV. It was con- 
structed by the Lilleshall Company, its weight being 
about 100 tons. As shown in the illustration on 
Plate XLIV., the rim is compound, being cast 
round a dovetailed strip of soft steel, which is pro- 
vided to take the magnetic flux between the poles. 
The kinetic energy of the wheel at the designed 
running speed of the engine is sufficient to secure 
that the cyclical variation in speed at full load 
amounts to less than 1 in 250. 

Views of the engines in course of erection are 
illustrated in Figs. 18 and 19, on Plate XLV., and 
Fig. 20, on Plate XLVI., whilst Fig. 21, on this 
same plate, shows some of the tools in the heavy- 
machine shop of the builders, 

The Lilleshall Company have sent us the follow- 
ing calculations for the cost per kilowatt, based 
upon the working of a 4500-kw. central power- 
station, supplying four gas-engines, of 1500 kw. 
capacity (one as a spare), direct coupled to three- 
phase generators, the gas plant consisting of three 
units, of 2250 kw. capacity each (one as a spare) ; 
the plant working continuously at a 60 per cent. 
load-factor :-— 

4500 x 60 x 24 x 365 
100 

Two generator sets would be capable at full load 
of coping with the load, but for the purpose of this 
estimate, and to get a fairer idea of the running 
cost, three engines have been assumed to be work- 
ing. The consumption of gas per brake-horse- 
power hour is taken at 106 cub. ft., or 156 cub. ft. 
per kilowatt-hour (half-load consumption) :— 


33,200 tons of fuel gasified per annum, at 


8s. per ton ... is Sis we si 
Total steam required per annum ... 58,000 tons 
Steam raised in exhaust boilers ... 14,000 
44,000 
Fuel required to generate 44,000 tons of 
steam per annum, 7333 tons at 8s. — 
“Wages on gas plant, as English practice, 
1s. 6d. per ton of fuel gasified ... «i 
Labour on boilers, at 9d. per ton of fuel 
Repairs, stores and maintenance, 9d. per 
ton of fuel gasi ; 
Interest and 
say 115,000/.... a WO Jes a 
1037 tons of sulphuric acid, at 3/. per ton 
Bags and packing sulphate, at 6s. 8d. per 
ton... ee eve oo a son 


= 23,652,000 kw.-hours per annum. 


13,2801. 


2,933/. 


2,490/. 
275. 


—. ne oa os 1,245/. 
epreciation on cost of plant, 

‘ 11,5002, 

3, i112. 

345/. 


35,1790. 


Credit : 
1037 tons of — at 15. 


per ton 


(70 lb. per ton of coal gasified) ... 15,5550. 


Net cost of gas per annum 19,624/. 


Cost of gas, interest and depreciation on 
the whole plant per kw.-hour ... ait 

Cost of oil at engines vs 

Labour at engines: ... 

Stores for engines 


pairs and maintenance of engines 


0.1991d. 
0.0052d. 
0.0150d. 
0.0015d. 
0.0100d. 


Total cost per kw.-hour ... 0.2308d. 


This total cost of 0.2308d. per kilowatt-hour, 
which includes interest and depreciation, and is 
based upon the engines running at about half load, 
is, as will be seen, alow one. Moreover, the cost 
of sulphuric acid has been taken at double what it 
can be bought in England to allow for the freight 
in Japan. The very important part that ammonium 
sulphate plays as a manure in agriculture cannot be 
too much emphasised. Indeed, this was one of the 
main reasons in deciding the Japanese Government 
to instal a gas plant, and thus support their farmers 
without having recourse to foreign manures, over 
the price of which they had no control. __ 

The engineering department of the Lilleshall 
Company, it may be added, was founded some 
seventy years ago, and when Mr. W. Perrott, the 
managing director, determined to take up the con- 
struction of large gas-engines, he decided at the 
same time to thoroughly modernise the department, 
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GAS-ENGINES FOR THE RAILWAY POWER-STATION, KAMATA, 
NEAR YOKOHAMA. 


CONSTRUCTED BY THE LILLESHALL COMPANY, LIMITED, ENGINEERS, OAKENGATES, SHROPSHIRE. 


(For Description, see Page 385.) 


Fie. 18. Gas-ENGINES IN CouRsE OF ERECTION AT THE LILLESHALL Company’s Works. 





Fic. 19. Gas-Enoines in Course oF Erection at THE LILLESHALL Comrany’s WorKS. 
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a work which has been carried out under the direc- 
tion of Mr. R. Bechtel, A.M.I. Mech. E., whose 
chief assistant in the gas-engine department is Mr. 
Briickmann, A.M.I. Mech. E. The shops are 
electrically driven, power being supplied by two 
high-speed Bellis generating sets. The works in- 
clude pattern-shop and stores, and a large and 
well-equipped foundry, where castings have been 
made up to 60 tons in weight. There is also a 
boiler-shop, which is largely devot« d to the manu- 
facture of blast-furnace plants, Cowper stoves, &c. 

The fitting and machine shops cover 45,000 sq. ft., 
and the two largest bays are served by 50-ton 
cranes. The whole of the gas-engine work is 
done to limit-gauges, and jigs are used where 
Possible, so as to ensure the complete inter- 
changeability of repair parts. 








MARINE PROPULSION BY ELECTRIC 
TRANSMISSION.* 
By Henry A. Mavor. 
. At the Portsmouth meeting of the British Association 
in September, 1911, the present writer submitted a com- 
munication on ‘“* Electric Drives for Screw Propellers.”+ 
Sinc: that date some further developments have occurred. 
The first of the three propositions, of which details | 
Were given, has been superseded by an ordinary recipro- 


* Paper read before Section G of the British Associa- | 
2. 


tion at Dundee, September 10, 191 


ce ENGINERRING, vol. xcii., pages 310 and 382. 





| 48-hour trial at an average s 
| consumption, for the main engines only, of 1.485 lb. per 
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cating-engine equipment. The United States 
law requires that the machinery for ships which 
are tosail under the American flag must be built 
in the country, and it was found that the com- 
parison of cost was unfavourable under this 
condition. 

The second proposition—an oil electric tank- 
barge for Canadian service — is now under 
construction ; the details of the machinery 
equipment form part of this communication. 

The third proposition is still on paper only, 
but the United States Government has ordered 
an equipment closely resembling that described. 
This 5 eee has been constructed by the 
General Electric Company of America. 

Descriptions of this plant have already been 
published by Mr. W. L. R. Emmet, the de- 
signer, in os contributed to the Society of Naval 
Architects and Marine Engineers in America and to the 
American Institute of Electrical Engineers (see page 273 
ante). The following is a summary of these papers :— 
The Jupiter is one of three colliers being built for the 
United States Government. They are to be calle 
Cycleps, Neptune, and Jupiter. The Cyclops is equipped 
with reciprocating engines, the Neptune with a steam- 
turbine connected to the propellers by gearing, and the 
Jupiter with a steam-turbine connected to the propellers 
by electric transmission. 

These ships have a displacement of about 20,000 tons 
and carry something like 12,000 tons cargo. The speed 
is 14 knots. The Cyclops has already been tried on a 
of 14.6 knots, with a ooal 


indicated horse-power hour, the total average indicated 
horse-power of both engines for the run being 6705. The 
avcrage rate of propeller revolution was 92 per minute. 














VALVES OF GAS-ENGINE FOR RAILWAY POWER-STATION. 
LILLESHALL COMPANY, LIMITED, ENGINEERS, 
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The results of the trials of the Neptune are not yet 
complete. It is reported that the gearing works in an 
entirely satisfactory manner, but that the efficiency of the 
turbine and propellers has not yet proved so good as 
expected. e table on the next page shows comparisons 
of the known data concerning the equipments of these 
three vessels. 

The collier Jupiter is being built at the Mare Island 
Navy Yard. he electric propelling machinery is now 
complete, and has been tested in the shops. The 
generating unit consists of a 6-stage Curtis turbine con- 
nected to a bipolar alternator ; the speed of the generator 
for 14 knots is about 2000 revolutions per minute, and the 
voltage about 2200. This generating unit delivers elec- 
tricity to two motors, one coupled directly to each 
propeller-shaft. These motors have 36 poles; therefore 
the ratio of synchronous speed reduction is 18.3 to 1, the 
propeller for 14 knots speed being designed to operate at 
110 revolutions per minute. This speed reduction may be 
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Comparison of United States Navy Colliers with Alternative 
Systeme ef Machenory. _—_ 
j i 
** Jupiter.” |e Neptune.” 


j 


20,000 | 


—_ | “Oyclops.” 
20,000 


5,600 





Displacement, tons “ai 20,000 
Indicated horse-power at 

ae ais | 
Engine or turbine speed a | 

14knots .. pes ..| 88r.p.m. 2000 r.p.m. |«1250 r.p.m. 
Propeller revolutions per) 

minute at 14 knots ne 88 | Ww 
Weight of driving machin-| | 

erv in tons 280 | 156 
Two triple-| One turbo-| Two tur- 
expansion | generator | bines each 

engines and two /|withgearing 

motors. 


12 tested 


135 


one onl Not known 
Character of driving ma-| 
chinery 


Steam consumption in 

pounds per shaft-horse- 

power hour .. 14 estimated | Unknown 
compared with that of the Neptune, as illustrating the 
range of speed reduction available in each case. 

e Neptune speed ratio is from 1250 to 135, or 9.25 
tol. The connection between the parts of the electric 
uipment is provided by a euteioent arrangement 
with oil-switches for connecting the motors for either 
direction of rotation, and show and record the electric 
power delivered to the motors. There are also two 
special resistance devices for use in circuit with the 
revolving part of the motors during the processes of 
reversing. The generating unit and motors are self- 
lubricating and self-ventilating. Sheet-metal ducts are 
to be connected to the air-outlets, and the heated air 
will be led to the suction of the stokehole blowers. The 
speed of the motors in this vessel will be chan by 
variations in the speed of the generating unit, the 
ratio of speed reduction remaining fixed. These changes 
are accomplished by means of a governor of novel con- 
struction, so arranged that it is capable of automatically 
holding the speed at any point from about 5 to 14 knots. 
The setting of this governor is controlled from the 
switch platform, and the operating engineer, without 
changing his position, can run the vessel at any speed 
ahead or astern, and can stop and start and on his 
instruments the speed and rate of power delivered to each 
propeller. The engineer can control the main throttle- 
valve or trip it, so that it closes instantly. The gene- 
rating unit isalso equipped, separately from the governor, 
with an automatic device to trip the main throttle in case 
of excessive speed of the turbine. The electric trans- 
mission is directly comparable in function to that of an 
ordinary gear, nm | the experimental comparison which is 
being here made will be of value in estimating the rela- 
tive effectiveness, as well as efficiency, of the two new 
methods. The methods used on this ship constitute the 
simplest known form of electric power transmission, in 
many respects novel in the detailed arrangements ; but, 
broadly speaking, the plant is designed and built on 
exactly the lines on which the General Electric Company 
have carried out work on a very extensive scale, and for a 
great variety of purposes, on shore, under conditions 
far more complicated and difficult, and with immunity 
from trouble. In the many years of production of alter- 
nating apparatus of this type there has hardly been a case 
recorded of insulation failure, and it is claimed that in 
this respect the record of the electrical of the equip- 
ment is superior to the record of any other type of appa- 
ratus which has hitherto been for ship propulsion. 
An illustration showing the arrangement o' the plant in 
the ship is given on this (Figs. 1 and 2). 

The writer saw this plant officially tested at Schonec- 
tady in the summer of this year. For the purpose of the 
test the apparatus was erected in the General Electric 
Company’s power-station at Schenectady, the turbine 
was connected to a condenser, and one motor installed 
in the position relative to the switch and con- 
trolling mechanism which it will occupy on board the 
ship. The other motor was arranged as a generator, and 
pt coupled to the first motor, so as to afford a load 
for it. With this generating motor as load, the conditions 
of service can be approximated, although they are more 
difficult than the driving of a propeller, because the load 
falls off only slightly with diminution of speed and con- 
a exciting — With the apparatus so —, 
the processes of starting, stopping, speed variation, an 
reversal can be yee gay very much as they would be 
on board ship, and the time and difficulty involved can 
be correctly judged. The motor can be operated at its 
full load or at any desired proportion of its load at any 
desired ; variation is accomplished by a mechanical 
action of the 


verning mechanism of the turbine 
equivalent to that which would be used on board 
ship. These arrangements afford means of experiment- 
ing with the operating conditions up to about half 
load, the work being applied to one motor only, the 
second machine being used as a generator, the cur- 
ae ae I —- is carried 4 os resistance 
or absorbing the energy. is device is necessary 
because the absorption of 7000 horse-power on the 
propeller-shaft is beyond the resources of existing mecha- 
nical power-wasting devices. On the other hand, it is 
easy to provide means of ascertaining the working con- 
ditions as — to the generating unit, because it is easy 
to absorb the power of the electric generating unit in 
artificial water resistances. The water rates of the gene- 
rating unit have thus been tested in all loads and con- 
ditions, and the record of these tests is shown by the 
curves on the opposite page (Fig. 3). In these tests the 
effects of speed, voltage, vacuum, and superheat are all 
thoroughly investigated in a series of tests run under the 
conditions of load characteristic of the ship’s operation. 
Experience gained on these tests has s modifica- 
tions, by which it is anticipated that the rate can be 
reduced from 12 Ib. to 11} 1b, per shaft-horse-power hour. 





The following operations were carried out in the shop 


1. Start the turbine by opening the throttle, the speed 
being shown by an indicator on the switchboard. 

2. Bring the turbine to moderate speed by movement 
of the dial controller, adjust the motor resistance, and 
start the motor by closing “‘ ahead ” switch. 

3. Reverse the motor repeatedly by simply throwing 
over the switches with the speed and load corresponding 
to about 8 knots. 

4. Increase the speed and adjust the load to correspond 
to the maximum which can, with the normal speed 


Fig. 1. 





Fig.2. 


(29604, 


The writer took no specific records of the time required 
to produce the reversal. This would require special 
apparatus, because it was so short that it could not be 
conveniently observed by means of a stop-watch and 
visual observation. 

In the writer’s preliminary studies on this question he 
considered it necessary to deal with the question specially 
from the point of view of propeller efficiency. Pe rther 
experience has shown that in most of the cases with which 
he has been called upon to deal the propeller conditions 
are determined by the conditions under which the ship has 
to work in respect of draught, &c., so that there are not 
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Fies. 1 anp 2. ARRANGEMENT OF MacHINERY ON THE U.S. Navy Coxiier “‘ Juprrer.” 


and voltage of the generator, be run with resistance in, 
this being the maximum speed which would ordinarily be 
used in “* backing and filling.” 

5. Cut resistance out of circuit by slowing down the 
generator, opening the field, throwing a resistance lever, 
and in closing the field switch. 

6. Increase the speed to 14 knots, and adjust the load 

to correspond. 
7. Reduce the load to about half, which corresponds to 
the maximum load on the ship after reversal; then 
reverse the motor by interrupting the field, throwing over 
the resistance lever, change on ‘‘ahead” to ‘‘ reverse” 
position of the switch, and again close the field. 

8. Stop the motor and start with resistance. 

9. Reverse with resistance. 

@ operations cover all the conditions likely to be 
met with in service, and all of them were re 
and varied, showing complete facility of handling the 
equipment. The reversal particularly was easily and 
smoothly accomplished, , 


lier efficiency is @ 


many cases where the saving in pro : 
e choice of electric 


fundamental determining factor in t D ; 
equipment. The question of propeller efficiency, however, 
is Stal so closely associated with the proposals for ship 
propulsion that the writer suggested to Mr. Emmet = 
examination of the propeller conditions on a sma 

electric vessel constructed by the General Electric Com: 
pany as a fire-boat for the City of Chicago. This vessel, 
the Graeme Stewart, is one of two boats owned by the 
City of Chicago. They are equipped with General Electric 
turbines, which drive centrifugal fire - pumps. nese 
steam-turbines are also connected to direct-current ree 
rators, and each of the twin-screw propellers is driven Dy 
an electric motor. The boat is 120 ft. long, 28 ft. beam, 
10 ft. draught, and the general arrangement of the equip- 
ment is shown in Figs. 4 and 5. It is interesting 4s 


ted | another example of electric propulsion, although in this 


case the methods are different from those here discussed. 





Mr. Emmet has published the results of these exper! 
| ments in a paper to the Society of Naval Architects and 
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Marine Engineers, held in New York in November of 
last year. These results are of more than academic 
interest, for they show clearly, in a way not hitherto 

ible, the relation between the power applied and the 
work done under the varying conditions produced by 
the manceuvring of a boat of considerable size. Similar 
experiments were carried out on a smaller e in con- 
nection with the design of the propellers for the Maure- 
tania* and Lusitania, and there is evidence that electric 
transmission will provide means for a fuller understand- 
ing of propeller action than can be obtained from small- 
scale experiments in a tank. 

Mr. Emmet’s paper is accompanied by a very full set 
of curves, to which those interested are referred. To 
complete the understanding of the curves in Mr. Emmet’s 
paper, it may be stated that the torque given is the 
torque on each shaft, and the power is the sum of the 
power of both propellers. The weight of the rotor of 
each motor is 41501b. The radius of the motor armature 





firstly, to the absence of the boilers and consequent 
reduction in space and weight of machinery; and, secondly. 
to the important difference in the heat value of the fuel 
and the efficiency with which it is used, so that the bunker 
“ew can be materially reduced. 


e vessel as now designed has dimensions :— 

— ee ae > 
in; tween ndiculars an 9 
Extreme —-_ = a . 42 ft. 6 in. 
Depth moulded 19 ft. 
Forecastle 38 ,, 
Poop ... Seo Ms be $3 a 42 ,, 
Speed... is ; si ... 9 knots 


The vessel is yn for, and is estimated to carry, 
about 2400 tons deadweight of cargo, fuel, fresh water, 
and stores on 14 ft. mean draught in fresh water. She 
is classified for service on the Canadian canals, Great 
Lakes, St. Lawrence River and Gulf, with occasional trips 
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is 15fin. The torque as given on the curves is reduced , to Sydney, Cape Breton. It will be noted that two steam- 


to1ft. radius, and is the total torque developed by the _ boilers are provided for the working of the deck 


motor, inclusive of the torque for accelerating the arma- 
ture, the shaft, and the — 

Returning to the Canadian vessel, the arrangements 
shown in the drawings accompanying 
to the Association meeting at Portsmouth last year} have 
been somewhat modified in carrying them into actual form. 
Ithas been found more convenient to arrange the generat- 
ing plant in two units, as shown in the drawings reprodu 
on page 392, Figs. 6 to 10. The general principle of the 
apparatus, which includes Diesel engines for operating the 
electric generators, is as described in last year’s paper. 
This is one of the cases where the limitations im by 
the conditions of service are such that the best results are 
obtained by adopting the propeller size and rate of revolu- 
tion which have been determined by experience in working 
With steam. The locks on the canals on the Great Lakes 
route from the St. Lawrence impose limitations on the 
length, breadth, and draught of the ship which determine 
its size and the size of the propeller. The mancuvring 
of the ship by the steam arrangements is satisfactory, 
and therefore the field for improvement is limited to the 
mcrease of carrying capacity. The present arrangement 
results in an increase of about 250 tons in the carrying 
capacity as compared with the steam equipment, due, 


* See ENGINEERING. vol. Ixxxiv., page 612, 
t Jbid., vol. xcii., page 332. 
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uipment, 
steering-gear, and electric light, and for the supply of heat 
for the living quarters. It may at first sight seem out of 
place to return to steam equipment for these services, but 


the writer's paper | the conditions of the service in question are such as to call 


for an auxiliary equipment at small capital cost. The 
season is short, and the amount of work called for from 
the auxiliary equipment is small, and _ therefore, 


ced | although an electric equipment would be much more 


economical in working, there is not time or opportunity 
for the more economical plant to justify the increased 
capital expenditure, which is very considerable. 

The necessity for providing steam for heat has also a 
strong bearing upon the question at issue. If the steam 
boiler has to used, it involves but little additional 
expense to provide steam for the steering gear, electric 
light, and whistle. The boilers are oil-fired and the fuel 
and working pressure are in perfect control. The same 
fuel is used in the boilers.as in the internal-combustion 
engines. The main machinery equipment is, as has been 
stated, in two units, each consisting of an engine, dynamo, 
and a winding on the eae motor. The engine is of 
the high-speed type, which has been developed by Messrs 
Mirrless, Bickerton and Day. Large numbers of these 
engines have been made and their capabilities thoroughly 
demonstrated, so that there is little that is experimental 
in the use of this plant for the purpose intended. __ 

The engine works on the Diesel four-cycle principle, 


and has the following main dimensions :— Cylinders, 
12 in. in diameter ; stroke, 134 in. ; revolutions per minute, 
400. There are six cylinders, and the cranks are so 
arranged that the firing takes place at equal intervals. 

The engine consists principally of a bed-plate, on which 
are mounted the columns ing the cylinders with 
their heads and valves. The cylinder h contains the 
valves, which are operated by leversand cams. A special 
feature of the levers for the air, exhaust, and fuel cams 
is that they are split in such a manner that the part 
above the valves can be swung back, so that the valves 
can easily be removed without disturbing any other gear. 

The working parts of the engine are entirely enclosed, 
and a system of forced lubrication is used, supplied by a 
valveless pump, driven by an eccentric on the crank-shaft 
placed at the compressor end. The second-motion shaft 
is driven by means of a worm-wheel mounted on the crank- 
shaft directly midway between the centre cylinders, 
through a vertical shaft, which also carries the governor 
at its upper end. the second-motion shaft, which is 
placed at the front of the engine and carries the cams for 
operating the valves, are mounted the eccentrics which 
drive the two fuel-pumps, there being a separate pump 
for each cylinder. This arrangement enables the power 
to be very equally divided between the cylinders. 

The compressor is driven directly from the main crank- 
shaft, and is mounted on the bed-plate, which is extended 
to carry 10. 

The starting of the engine is effected in the usual 
Diesel manner, by means of compressed air stored in 
receivers placed in a handy position near the engine. 
The compressed air for this purpose is supplied by the 
compressor on the engine, which also supplies that 
required for blowing the fuel-oil into the cylinders. The 
engine is provided with a patented device for preventing 
the accumulation of fuel-oil in the fuel-valves, which are 
inoperative during starting. A small fly-wheel is fitted of 
sufficient weight to ensure steady running, and to facili 
tate barring round when required. It is bolted to a flanged 
coupling forged solid with the crank-shaft. 

Cooling water is circulated through the cylinder and 
compressor jackets by a pump of the rotary type, which 
draws direct from the sea. This pump is driven by mitre 
gearing from the compressor end of the crank-shaft. The 
exhaust-pipes also are water-cooled. 

The air for the main cylinders is drawn through the 
bed-plate, thus effectually silencing the suction. 

In the normal operation of the ship the engines run 
under governor control at 400 revolutions per minute, but 
the speed of revolution can be adjusted by manipulating 
the governor, so that the engine may maintain constant 
revolution per minute at a rate considerably below 400 
should this be required. 

The electric equipment consists of two three-phase 
generators, each giving about 235 kilovolt-amperes at 
500 volts alternating. The generators have six and 
eight poles respectively, giving frequencies of 20 and 26.6 
per second. Connected to the shaft of each generator is 
an exciter, which, in normal working, gives about 
30 amperes at 100 volts, but is capable of a considerable 
overload. A single oe motor is coupled direct 
to the propeller-shaft. This motor develops 500 shaft 
horse-power. The rotor is of the simple squirrel-cage type, 
without any electrical or mechanical connections other 
than its rigid attachment to the propeller-shaft. The 
stationary part of the motor has two separate windings, 
for 30 and 40 poles respectively. These windings are 
mutually non-inductive, so that, except for slight ible 
leakage of magnetism, they exercise no influence whatever 
on one another, and operate independently on the mag- 
netic circuit of the motor. When these two windings are 
connected respectively to the appropriate generator, the 
synchronous speed due to each is 80 revolutions per 
minute, or actually about 78 revolutions per minute F oo 
at full speed. By changing the connections the direction 
of rotation is reversed, and by connecting the 40-pole 
winding cf the motor to the six-pole generator, the 
synchronous speed drops to 60 revolutions per minute, 
or actually to 58 revolutions per minute, giving about 
three-quarters of the full speed of the ship under 
this condition. One generator may be stop and the 
other left running at full revolutions under governor 
control, and therefore at approximately its full economy, 
because the power required to drive the ship at three- 
quarters speed is about half of that required to drive it at 
full speed. If either of the generators is left attached to its 
own winding, the other generator being shut down either 
by intent or by accident, the ship is propelled by either 
engine at a little over half nm § the speed of the ship 
falling with the speed of rotation of the engine until 
an automatic adjustment of power and speed is reached. 
This occurs at about half speed. 

The control gear is so simple as hardly to require any 
specific description. In the first instance it is not pro- 
posed to operate the control from the bridge, but 
arrangements are made by which this can easily be done 
if required. There are five positions on the switch cor- 
responding to the oon pee on the engine-room 
telegraph. They are: ‘* Full speed ahead,” “‘ Half speed 
ahead,” “Stop,” ‘‘ Half speed astern,” and ‘‘ Full s 
astern.” Each position of the controller is definitely 
fixed by means of cams and roller, so that stopping at 
intermediate positions is prevented. For half speed, 
No, 1 generator is coupled to No. 2 winding of the motor, 
and No. 2 generator is running light or stopped. For 
full speed, each generator is connected to itsown winding 
in the motor respectively. The controlling gear provides 
for the interruption of the excitation of the generators 
while the switch is being moved from one step to another. 
This mode of operation renders the electric circuits 
‘‘dead” while the switching-over operation is being 
accomplished, and thus injurious sparking is avoided. 





It will be seen that in this case the control gear is 
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somewhat different from that described for the Jupiter. 
In the Jupiter the motors are provided with wound 
rotors, in which resistances can be inserted for control of 
the rotor currents. In the present case there is no such 
control. The rotor current is allowed to rise to the value 
determined by the properties of the motor, and the 
mechanical resistance imposed upon it by the shaft. 
The control of this current is limited to what is obtain- 
able by control of the exciting field of the generator. 

A long series of trials was carried out on the experi- 
mental vessel Electric Arc, which was descri by the 
writer in his communication last year, and on the data 
there obtained it has been found possible to design the 
¢quipment for this vessel, so that it is equal in simplicity 
to the smaller experimental equipment. This vessel has 
been purchased by the Montreal Transportation Com- 
pany, Limited, for service on the Canadian lakes ; it is 
to be named Tynemount. She is being built by Messrs. 
Swan, Hunter, and Wigham Richardson, Limited, to the 
order of the Electric Marine Propulsion Company, Ltd. 
The writer desires to acknowledge the valuable co-opera- 
tion of Mr. John Reid, of Glasgow and Montreal, in the 
design of this vessel and her equipment. 

Many other propositions are under consideration, but 
the policy of proceeding by successive steps towards the 
more important applications renders the rate of progress 
slow. The steps now made are from 50 to 500 and 5000 
horse-power, so that not many more are required to 
demonstrate completely what are the capabilities of elec- 
tric marine propulsion. It is to be hoped that this country 
may have the glory of making the next step. At present 
the credit of the largest equipment is with America. 





TECHNICAL COLLEGE ARRANGEMENTS. 

We have received copies of the programmes issued by 
a number of technical colleges, setting forth the arrange- 
ments made for the work of the ensuing academical year. 

Finsbury Technical College, Leonard-street, E.C.—The 
evening ‘classes in mechanical engineering here will be 
commenced on October 1 next. An advanced course of 
lectures on ‘‘ Experimental Engineering” will be de- 
livered by Professor E. G. Coker; and in the winter 
term Mr. H. E. Wimperis will give a series of lectures 
on ‘Mechanical Traction on Roads.” An elementary 
course of lectures on ‘‘ The Strength of Materials, Heat- 
Engines, and Hydraulics,” will be given on Friday 
evenings by Mr. Scoble ; and Mr. Graham will lecture on 
“The Calculus for Engineers.” In the department of 
electrical engineering Professor 8S. P. Thompson will 
deliver, on Monday evenings, an advanced course on 
dynamo and motor design, and a series of lectures on 
alternate-current motors will be undertaken by Mr. 
Callerson Smith. On Wednesday evenings there will be 
an elementary course in electrical engineering. 

The London County Council School of Building.— 
Under the direction of Mr. H. W. Richards, the London 
County Council have a school of building established at 
Ferndale-road, Brixton, 8.W., and well-equipped with 
workshops and laboratories. The new session commences 
on the 23rd inst., and both evening and day courses of 
instruction are provided in building construction, science 
subject ; architecture, land and quantity surveying, and 
trade subjects. A special course of lectures on reinforced 
concrete 1s to be delivered by Mr. H. Kempton Dyson. 
The work in the day department is this year being 
extended to meet the needs of senior students. 

The Northern Polytechnic Institute.—The first of the 
lectures on ‘‘ Reinforced Concrete,” by Mr. J. S. E. de 
Vesian, M. Inst. C.E. (chief engineer to the Hennebique 
Company), will be delivered here on the 27th inst. at 
7.30 p.m. This lecture will be open to all interested. 

The Battersea Polytechnic.—The new session opened on 
Tuesday last. Full day and evening courses have been 
arranged for the intermediate and final degree examina- 
tions in science and engineering. The day courses in 
engineering and in architecture cover three years. In 
the electrical engineering department a new course on 
electric lighting and illumination will be held during 
the winter term, and additions are being made to the 
apparatus already installed, so as further to improve the 
course on electric traction. 

The Westminster Technical Institute.—The new session 
at the above Institute commences on the 23rd _ inst. 
Evening instruction is provided in civil engineering, gas 
engineering, heating and ventilation, and in architecture. 

The South-Western Polytechnic Institute.—The evening 
classes at the South-Western Polytechnic commence Mon- 
day next. Well-arranged coursesare provided in mechanical 
engineering and in building construction and surveying. 

The Northampton Polytechnic Institute.—The new ses- 
sion here opens on the 30th inst. In the department of 
mechanical engineering further provision has been made 
for experiments in aeronautics, and a new steam-power 
plant has also been installed. Complete courses of even- 
ing lectures have been arranged in radiotelegraphy. The 
half-time trade courses in technical chemistry and horo- 
logy, which were inaugurated last session, are to be con- 
tinued, and may be extended t» other trades at a later date. 

King’s College, London.—Some special courses of even- 
ing lectures on engineering subjects have been arranged 
for sag Mae ae, the ensuing year at King’s College, 
London. uring the term now commencing, Mr. James 
Swinburne, M. Inst. C.E., F.R.S., will lecture on the 
‘* Applications of Chemistry to Engineering ;” Mr. G. A. 
Burls, M. Inst. C.E., on_‘* Internal-Combustion Engines, 
Petrol and Kerosene Engines;” and Mr. F. Lydall, 
M.1.E.E., will give a course on ‘Electric Traction— 
Direct and Alternating-Current.” In January next Mr. 
C. H. Wordingham, Inst. C.E., will commence a 
series of lectures on the ‘‘ Design, Organisation, and 
Operation of Central Electric Stations ;” and Mr. N. F. 
Mackenzie M. Inst. C.E., a course on “ Irrigation.” 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, September 11. 

THE upward tendency in prices in all iron and 
steel products is the feature of the week. Large and 
small consumers everywhere are more anxious to 
provide for the rag seen for the early part of 
next year. Some furnace interests refuse to accept 
business for 1913 unless at an advance of 0.50 dol. The 
output of pig iron for the past month was 2,512,431 
tons, an average of 81,046 tons perday. The merchant 
blast-furnaces increased their product 2000 tons a day 
during the month, and the steel furnaces 1300 tons. 
Northern No. 2 foundry has advanced within a week 
to as high as 16.50 dols. under a heavy demand 
from stove foundries, and cast-iron pipe-makers are 
again buying very freely, mostly at southern furnaces, 
at prices ranging from 0.50 dol. to 1 dol. per 
ton higher than in the late spring. Basic iron is 
quiet chee long, steady demand, and makers are now 
awaiting developments before booking new business. 
The only orders for steel rails were 14,000 tons for a 
western road and 6000 tons for an eastern road. The 
bar-mills throughout the country are booking a great 
deal of early winter business under a hardening ten- 


dency, and the tone of the bar market is stronger than | P. 


it has been for two years. Very favourable trade and 
business conditions are reported from all parts of the 
United States. Later crop reports are full of en- 
couragement. The acceptance of business at the mills 
is limited only by their willingness and capacity. 
Sheet-mills have added much to their order-books, 
especially along the line of galvanised. Some excel- 
lent orders for shipbuilding have just been booked, 
and contracts are pending for ship-work that, when 
~ will fully tax the facilities of the yards. 
structural steel-makers report to-day inquiries for 
unusually large supplies. 








University Co.iiecr, Lonpon.—In connection with 
the opening of the session at University College, the 
—. the dean, and the vice-dean in the Faculty of 
“ngineering, will attend from 10 a.m. to 1 p.m. on 
Monday, September 30, and Tuesday, October 1, for the 
purpose of giving advice and information to students 
entering the college. Professor J. A. Fleming will give 
a public introductory lecture on ‘‘ The Sources of Energy 
Available to Man,” on Wednesday, October 9, at 5 p.m. 
Dr. Dugald Clerk, F.R.S., will preside at this lecture. 


PrERSONAL.—The Westinghouse Cooper Hewitt Com- 

ny, Limited, 151 and 152, Great Saffron-hill, London, 
t.C., inform us that they have appointed Mr. F. J. 
Lyons-Davis, 27, Ruthin Sesto Jardiff, as their agent 
in the South Wales district. Mr. Lyons-Davis will deal 
with this company’s well-know specialities—namely, 
silica and Cooper Hewitt lamps and mercury vapour con- 
verters.—Messrs. W. H. illcox and Co., Limited, 
announce that their registered offices have been transferred 
to their new building, 38, Southwark-street, S.E. These 
premises adjoin their main warehouses—32, 34, and 36, 
Southwark-street..-We are informed that Mr. H. J. 
Mackinder, M.P., has been elected President of the 
Machine Tool and Engineering Association, Limited. 


THe Copper Market.—In their report dated the 16th 
inst., Messrs. James Lewis and Son state that there 
had not been much change in the value of Standard 
copper during the past fortnight, the fluctuations being 
limited to a range of 25s. per ton, the price gradually 
falling from 79. 7s. 6d. for cash on the ond inst. to 
78l. 2s. 6d. on the 13th, with sales of about 15,000 tons. 
On the 16th the closing quotations were 78/. 10s. for cash 
and 79/. 5s. for three months prompt. A moderate 
business had been done in refined copper. American re- 
finers selling electrolytic at 17? cents per pound for home 
consumption, and at 81/. 10s. per ton c.i.f. for export. 
There had been some inquiry for sulphate of copper, with 
a few sales at 25/. 7s. 6d. to 25/. lls. 3d. per ton, for 
delivery next year, and at 24/. 15s. for prompt delivery. 
The statistics issued by the American refiners showed an 
increase in production —after deduction of imported 
copper—of 7579 tons for the eight months. Exports had 
increased 8564 tons, and home consumption 40,196 tons, as 
compared with the same period last year. Stocks had 
decreased 1598 tons during the month of August. The 
small increase in the American production appeared 
to require explanation in view of the much-talked of 
increase in the output of the lately developed Porphyry 
Mines, and the natural incentive to inc production 
on the part of the older mines, due to the material 
advance in prices which had taken place during the past 
seven months. As an instance of the productiveness of 
the new mines, it was stated that the ovtput of the 
Chino Company in New Mexico for the month of July 
was 1550 tons (2000 Ib.), and that with the starting of the 
fifth unit for concentrating the ore at the end of last 
month, the annual output of this mine alone would amount 
to about 22,000 tons of copper. It was evident that a 
large quantity of American copper awaited refining, and 
there would probably occur a steady increase in the pro- 
duction as returned by refiners, that of the mines so far 
this year being estimated at some 40,000 tons in excess of 
that of the refineries. The production of Australia was 
rapidly increasing. That of the Mount Morgan Mine for 
the past three months was 2485 tons, or at the rate of 
9940 tons per annum, against 7440 tons for the previous 
twelve months. Other Australian mines had also increased 
their output materially. 
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NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Market.—Last Thursday morning the 
pig-iron market was weaker, and 6000 tons of Cley+land 
warrants were done at 65s. 8}d. cash, 65s. 10d. fourteen 
days, 66s. twenty-seven days, and 66s. 74d. three months, 
Closing sellers quoted 65s. 9d. cash, 66s. 1d. one month, 
and 66s. 8d. three months. In the afternoon the market 
became stronger, but the. dealings were limited to 3500 
tons of Cleveland warrants at 65s. 94d. cash, 66s. eight days, 
66s. 3d. and 66s. 4d. one month, 66s. 74d. three months, and 
at 66s. 8d. November 30. The close was firm, with 
sellers at 663. cash, 66s. 44d. one month, and 66s. 11d, 
three months. On Friday morning Cleveland warrants 
again advanced, and business was done at 66s. 6d. cash, 
66s. 9d. twenty-six days, 663. 94d. one month, and (7s. 24, 
three months. The turnover was 6000 tons, and closing 
sellers quoted 66s. 54d. cash, 66s. 94d. one month, and 
67s. 24d. three months. Buyers of hematite offered 
80s. 6d. one month. Cleveland warrants were steady in the 
afternoon, when 3000 tons were put through at 66s. 5d. and 
66s. 4}d. cash, 66s. 94d. and 66s. 9d. one month, and 67s, 24. 
three months, and sellers’ prices at the close were (itis. 5d. 

, 66s. 94d. one month, and 67s. 24d. three months. (ne 
lot of hematite changed hands at 80s. 6d. cash. On 
Monday morning the upward movement made further 
rogress, and 7000 tons of Cleveland warrants, were done 
at from 66s. 6d. to 67s. cash, at 67s. 4d. and 67s. 44d. one 
month, and from 67s. 6d. to 67s. 104d. three months. 
The session closed with sellers at 67s. O4d. cash, 67s. 5d. 
one month, and 67s. 10d. three months. One lot of 
hematite was dealt in at 81s. 14d. cash, with buyers over. 
The market was quieter in the afternoon, but Cleveland 
warrants again advanced, and 4000 tons were done at 
67s. 14d. four, nine, and ten days, 67s. 24d. eleven days, 
and 67s. 6d. one month, The closing quotations were 
called 67s. 2d. cash, 67s. 64d. one month, and 68s. 3d. 
three months sellers. Tuesday morning saw another 
decided jump upwards in Cleveland warrants when 
5500 tons were se through at from 68s. 3d. to 68s. 6d. 
one month, and from 68s. 14d. to 68s. 74d. three months. 
Sellers’ closing prices were 68s. 3d. cash, 68s. 74d. one 
month, and 69s. three months. Hematite was also strong, 
and one lot was done at 82s. 6d. three months, wit 
buyers at 81s. 9d. cash. In the afternoon some weakness 
prevailed, and Cleveland warrants, amounting to 5000 
tons, were dealt in at 67s. 104d. and 67s. 10d. cash, 
67s. 11d. nine days, 68s. 1d. and 68s. 24d. one month, 
68s. 44d. December 11, and 68s. 6d. three months. 
The close was firmer, with sellers quoting 68s. cash, 
68s. 4d. one month, and 68s. 104d. three months. 
When the market opened to-day (Wednesday) Cleveland 
warrants were steady, but values reacted, and the busi- 
ness consisted of 6500 tons at from 68s. to 67s. 9d. cash, 
68s. 24d. fourteen days, at 68s. 44d. and 68s. 4d. one month, 
and 68s. 11d. and 68s. 104d. three months. At the close 
quotations were called 67s. 9d. cash, 68s. 14d. one month, 
and 68s. 9d. three months sellers. In the afternoon the 
market was dull, and Cleveland warrants were inclined 
to be easier. The total turnover consisted of 1000 tons 
at 67s. 7d. cash and 68s, 64d. three months, and the 
session closed with sellers quoting 67s. 84d. cash, 68s. 1d. 
one month, and 68s. 7d. three months. 

Sulphate of Ammonia.—The demand for sulphate of 
ammonia is not quite so active this week, but, all the same 
afairly good business hasgone through. The priceis firm 
at 14/, 12s. 6d. per ton for prompt lots, Glasgow or Leith. 

Scotch Steel Trade.—The conditions in the Scotch steel 
trade do not show any sign of change this week and the 
general activity is still very great. Almost all classes of 
material find a ready outlet, and this is particularly so in 
the case of ship and boiler-plates. Light stuff is also in 
good demand, and makers of black sheets are quite unable 
to overtake the pressing demands of consumers. The 
export inquiry is good, and large shipments to the colonies 
and the Far Kast are taking place weekly. A meeting of 
the Scotch steel-makers was held in Glasgow yesterday, 
when the current list of prices was considered, but it was 
decided to make no changes at present. 

Malleable-Iron Trade.—In the malleable-iron trade of 
the West of Scotland a steady business is passing, and 
specifications continue to arrive in goodly numbers. New 
orders, however, are not over numerous, but recent 
bookings amounted to a very large tonnage, and con- 
sequently the various works are very busy. 

Scotch Pig-Iron Trade.—The prices for the ordinary 
qualities of Scotch pig iron are again higher this week, 
in sympathy with the advanced values of warrants. In 
the case of the latter the quotations at the close of 


Tuesday’s market were only a few shillings under the 


high level of prices reached in the year 1900, which 
have not been exceeded during the past forty years. The 
demand for Scotch iron is on a large scale, despite its dear- 
ness, and consumers are placing orders for prompt lots, as 
well as for fair quantities for forward delivery. The 
following are the market quotations for makers’ (No. 1) 
iron :—Clyde, 79s. 6d.; Gartsherrie, Summerlee, and Lang- 
loan, 80s.; and Coltness, 95s. (all shipped at Glasgow) ; 
Glengarnock (at Ardrossan), 81s.; Shotts (at Leith), 80s. ; 
and Carron (at Grangemouth), 80s. Hematite is firm, 
with a fair demand, and deliveries are heavy. 








Garratr LocomoTives FOR THE TASMANIAN GOVEKY- 
ment Raiways: Erratum.—In the account which we 
gave, on 355 of our last issue, of the two Garratt loco- 
motives built by Messrs. Beyer, Peacock and Co., Limited, 
we stated that lubrication of the cylinders, valves, Xc., 
was effected by four Wakefield sight-feed lubricators. 
Messrs. C. C. Wakeneld and Co., of 27, Cannon-street, 
| ¥.C., inform us that the lubricators on these engines are 
| of their mechanical type, and not of the sight-feed pattern. 
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NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Trade ‘‘ Boom.”—There is no mistaking the fact 
that the Sheffield industries just now are enjoying a 
**boom.” There is not a ae of local trade that is 
not very actively occupi and in more than a few 
instances firms are unable to deal with all the work coming 
forward. What is most satisfactory about the present 
state of affairs is itg aspect of permanence. The 
‘* boom” is certainly greater than that which was expe- 
rienced in 1907. The local firms are now so well 
organised to deal with the gowns demand for Sheffield 
specialities, and such excellent is being made 
on the Continent and in the colonies against American 
and German competition, that there ——- to be no 
reason why this period of prosperity should not be of 
indefinite duration. Works extensions are everywhere 


being made, and a large number of firms have already | sa] 


reported phenomenal p during the year. Since this 
has been achieved, in spite of the coal strike and local 
labour troubles, it is obvious that the industries of the 
district are of extraordinary vitality, and the 
results of the current industrial year should be excel- 
lent. There are several instances of firms having very 
substantially increased their outputs, and in some cases 
achieved records. The latest indication of the improve- 
ment in trade is furnished by the report of Messrs. 
Kayser, Ellison and Co., just issued. This shows a divi- 
dend, including bonus, of 15 per cent. 


South Yorkshire Coal Trade.—There is a very active 
appearance about all branches of the coal trade. Last 
week-end house coal was a little quieter, but has now 
revived, and there are plenty of inquiries at the dépéts. 
London ordering is on a bigger scale, and prices are steady 
at top figures. Shipments are, if anything, more active than 
ever, as there is the necessity of getting through ey me 
before the closing of the Baltic ports. Industrial hards 
are in excellent demand. The pits are working full time, 
and have little stock on aed There is still a brisk 
inquiry for coke, but slacks are easier. Quotations at 
the pits are as follow :—Best branch hand-picked, 14s. 6d. 
to 15s. 6d.; Barnsley best Silkstone, 14s. to 15s. ; Silk- 
stone, 12s. to 13s. ; rbyshire best brights, 10s. 6d. to 
11s. 6d. ; Derbyshire large nuts, 11s. to 11s. 6d; small 
nuts, 9s. to 10s.; Yorkshire hards, 11s. 6d. to 12s. 6d. ; 
Derbyshire hards, 11s. to 12s.; rough slacks, 7s. to 8s.; 
seconds, 4s. 6d. to 5s. 6d. ; smalls, 3s. 6d. to 4s. 6d. 


Iron and Steel.—The limit in-iron prices does not yet 
seem to have been reached. The lowest figure for East 
Coast hematite is about 83s., and the common irons also 
are exceedingly dear. A general advance of 2s. has been 
made by some of the Lincolnshire producers. In con- 
sequence business is still restricted, but the present posi- 
tion cannot last long. Even those consumers who bought 
most heavily will soon find it necessary to renew their 
contracts. It is almost certain that they will be com- 
pslled to pay substantial increases. Scrap is in better 
request, and the various steel-making alloys remain 
in good demand. Billets ave scarce and at high prices. 
The prosperity of local industries is ay rapidly. 
The export returns for August show that there have 
been expansions all round, and practically every branch 
of the export trade has improved. The rolling-mills 
and forges are working under pressure, and the = 
steel manufacturers are booked for many months ahead. 
Foreign and Continental demands for special steels are 
on the upgrade. Tool-makers are all exceedingly busy, 
and the saw trade is particularly flourishing. ore saws 
are being sent into America than has been the case for a 
very longtime. Another advance in the price of tools is 
understood to be imminent. 








Tur Late Mr. THomas Hucues Gippons.—We regret 
to have to record the death of Mr. Thomas Hughes 
Gibbons, which occurred suddenly at his residence, 
4, Leigham-terrace, Plymouth. Mr. Gibbons was born 
in 1845. and received his education at Tavistock Grammar 
School, Marlborough College, and Kiug’s College, London. 
On leaving the latter college he was employed on the 
construction of the Launceston branch of the South 
Devon Railway, as a pupil of Mr. D. G. Grove, the 
engineer in charge of the work. Later he acted as 
assistant to Mr. P. J. ——- | and was engaged in build- 
ing railway lines in Cornwall and Devon for the Great 
Western Railway Company. In 1891 he was appointed 
engineer of the Plymouth Division of the sume company. 
He held for a long period the post of civil engineer 
superintendent to the Great Western Railway Company. 
in whose service he remained for practically the whole 
of his career. 





“Tue SrrenctH or Roratine Disos:” Errata.—We 
are indebted to correspondents for calling our attention 
to the following misprints in the article on this subject 
in our issue of August 30. The equation for ¢, column 2, 
page 279, should read :— , 

qd 


t = 4.16 72 n? + rz. +(1-)¢. 
, 
On page 280, column 1, line 19, 


12,000 , 112 = 43.6, 

28,800 
should read : 

12,000 . 112 = 46.6. 

28,800 
The weight of the buckets, &c., assumed as 64 lb. a line 
or two further on, may accordingly be taken as 67 lb., 
thus making the total carried by the disc the same as 
before. On 280, column 3, line 8, ‘‘ directly propor- 
tional” should read ‘‘ inversely proportional.” 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIpDLEesBRouGH, Wednesday. 

The Cleveland Iron Trade.—Very considerable brisk- 
ness continues to characterise the northern pig-iron trade. 
Notwithstanding that furnaces are working at full pres- 
sure, the Y eye | is inadequate, and there is ground 
for fear that something eopreatng shames in pig iron 
will be experienced in the spring. is week as much as 
68s. 44d. has been paid for early f.o.b. delivery of No. 3 
= b. Cleveland pig, which is the highest price realised 

r the past twelve years. 
for the ruling quality is 67s. 10}d. Other descriptions of 
Cleveland pig iron are firm. No. lis fully 72s. 10}d.; No. 4 
foundry and No. 4 forge are each 67s. 6d.; and mottled and 
whiteiron, each 67s. inquiries for East Coast hema- 
tite pig iron are reported, and in this branch fairly large 
es have occurred. The minimum quotation for Nos. 1, 
2, and 3 is now 80s. That price has been paid for both 
early delivery and for contract to the end of the year; 
whilst for business further ahead the quotation is quite 
82s. 6d. Foreign ore, though inactive, is very firm, with 
market rates on a basis of fully 23s. ex-ship Tees 
for best Rubio. Freights in the ore trade are stiff. 
As much as 7s. 9d. is asked Bilbao - Middlesbrough, 
and 7s. 6d. has been paid. Coke is in demand, 
with a heavy local consumption. Ave blast-furnace 
qualities are quoted 23s., delivered at Tees-side works, 
al up to 24s. is reported to have been paid for best 

inds. 


Stocks and Shipments of Pig Iron.—Stocks of pig iron 
are steadily decreasing. Practically the only iron in 
stock is the 279,458 tons of Cleveland pig in the public 
warrant stores here. This is 7970 tons below the stock 
at the beginning of the month, and there is every likeli- 
hood of very substantial withdrawals being recorded 
over the autumn months. Shipments of pig iron from 
the Tees are up to expectations, but they are much below 
what they would be but for the shortage of vessels. To 
date this month they average 3635 tons per working day, 
the total clearances being returned at 54,525 tons. To the 
same date last month the total clearances amounted to 
49,570 tons, or a daily average of 3304 tons, and for the 
corresponding part of September last year the shipments 
of pig reached 63,193 tons, or an average of 4212 tons per 
working day. 


Mamufactwred Iron and Steel.—Very satisfactory and 
encouraging accounts are given of branches of the 
manufactured iron and steel industries. Producers have 
such excellent order-books that they are not anxious to 
book further orders, for they have work on hand that will 
keep them in operation until the end of next year. 
Values tend upward, and some advances in prices are 
reported. Steel bars have risen 5s., and steel strip and 
steel hoops each 7s. 6d. The quotations stand :—Common 
iron bars, 8/. 5s.; best bars, 8/. 12s. 6d. ; best best bars, 
91. ; iron ship-plates, 8/. ; iron fame me 81. 12s. 6d. ; 
iron girder-plates, 8/. 2s. 6d.; iron ship-angles, 8/. 5s. ; 
iron ship-rivets, 9/. 10s. ; steel bars (basic), 8/. ; steel bars 
(Siemens), 8/. 10s.; steel ship-plates, 8/.; steel ship-angles, 
7l. 7s. 6d. ; steel boiler-plates, 8/. 15s. ; steel strip, 8/. ; 
steel hoops, 8/. 2s. 6s.; and steel joists, 7/. 2s. 6d. to 71. 5s. 
—all less the customary 24 per cent. discount. Cast-iron 
columns are 7/.; cast-iron railway chairs, 4/. 7s. 6d. ; 
light iron rails, 62. 15s.; heavy steel rails, 6/. 12s. 6d. ; 
and steel railway sleepers, 7/.—all net at works. Iron 
and steel vanised corrugated sheets, 24 gauge, in 
bundles, stand at 12/. 10s. f.o.b., less 4 per cent. 


Large Castings for the New White Star Liner.—The 
Darlington Forge Company have pee deservedly a 
world-wide reputation in the manufacture of castings of 
record dimensions. In the conveyance of these castings 
from the forge to their destination difficulties have been 
experienced, and co uently a are invariably 
despatched by rail on Sundays, when the lines are clear. 
The castings, which often extend over a double set of 
rails, are not then a source of danger. These necessary 
conditions were arranged for when the stern frame of 
the latest White Star liner was despatched from the 
works of the Darlington Forge Company this week. The 
stern frame of the new vessel, which recorded a weight of 
close upon 80 tons, constituting a larger casting than the 
firm supplied for the Titanic, was in two sections. Special 
railwa ms were in conveying the finished 
material to West Hartlepool, the port of shipment, where 
the large North-Eastern Railway cranes placed the cast- 
ings on board for shipment to Belfast. 








Conrracts.—The Crown Agents for the Colonies have 
laced a contract for the erection of a complete multiple 
Eitration plant on the Puech-Chabal system for the water 
supply of Accra, the capital of the Gold Coast Colony. 


The consulting engineers are Messrs. Middleton, Hunter | Mr 


and Duff, of Westminster, and the works will be carried 
out by Mr. Walter Clemence, of Westminster, for M. 
Puech.—The Worthington Pump Company, Limited, 
London and Newark-on-Trent, have recently received 
orders for a large number of their condensing installations 
for this country, the Colonies, and foreign countries. 
They include one complete condensing ins tion for the 
Birmingham Gas Works ; one 10,600 sq. ft. Worthington 
surface-condenser, with hydraulic air-pump, bot-water 
pump, circulating-pump, and steam-turbine complete, for 
the electricity works of the Halifax Corporation ; three 
Worthington surface-condensing outfits, each capable of 
dealing with 25,000 Ib. of exhaust steam per hour, and one 
barometric jet-condensing plant, suitable for 33,000 lb. of 
exhaust steam per hour, for mine service in South Africa ; 
and other plants. 


The general market rate now | bunk 


NOTES FROM THE SOUTH-WEST. 

Cardiff.—The steam-coal trade has been quiet upon the 
whole. There has been a slight improvement in tonnage 
arrivals, and heavier shipments have been made; but 
stocks of large steams have remained excessive, and the 
current output is greater than the daily demand. Colliery 
owners are still endeavou' to maintain prices, how- 
ever, for the last quarter of the year, and for con- 
tracts extending into 1913. The best Admiralty large 
steam coal has made 16s. 9d. to 17s. 3d. per ton ; secondary 
qualities have ranged between 15s. 3d. and 16s. 3d.; best 
er smalls between 10s. and 10s. 6d.; and cargo smalls 
between 8s. 6d. and 9s. 3d. per ton. House coal has shown 
little change ; the best Se have made 18s. to 
18s. 3d., while good households have brought 17s. to 
17s. 3d. rd ton. No. 3 Rhondda large has made 16s. 6d. 
to 17s, 6d.; and smalls, 12s. to 12s. 6d. per ton. No. 2 
Rhondda large has realised 12s. to 12s. 6d.; and No. 2 
smalls, 8s. to 8s. gt a! ton. Good foundry coke has 
been quoted at 22s. 6d. to 25s., and furnace ditto, at 19s. 
to 2ls. per ton. As regards iron ore, Rubio has made 2ls. 
to 22s, per ton, upon a basis of 50 per cent. of iron, and 
charges, including freight, insurance, &c., to Cardiff 
Newport. 


Welsh Coal for France.—Contracts have been placed 
by the Northern of France and the Southern of France 
Railway Companies with Welsh coal exporters for Welsh 
rough and small to the extent of 400,000 tons. 
Among firms understood to share these orders are 
Messrs. J. E. Thomas and Co., Limited; T. P. Thomas 
and Co.; C. L. Clay and Co., and Franklin Thomas 


and Co. 


Portsmouth New Lock. — This important work is 
rapidly approaching completion. t the western 
entrance there is a sliding caisson 110 ft. wide at the 
coping level ; this caisson will provide a depth of water 
over the sill of 464 ft. at high water, and of 33 ft. at low 
water, ordinary spring tides. The caisson has been for 
some time in position. Another is ready to be installed 
for the entrance from the lock into No. a beain. 


Rhondda Urban Area.—The growth of the Rhondda 
urban area was instanced on Friday, when the district 
council gave a lengthy consideration to the question of 
providing new public offices for the accommodation of 
the several departments under the authority. Exception 
was taken to the heavy estimated cost of the buil ings. 
which was given as from 50,000. to 55,000. Dr. W. E. 
Thomas moved that the subject be referred back to the 
proper committee, with a ~~~ that the committee 
should advise as to what was absolutely necessary. This 
proposal was ultimately adopted. 


Cardiff Trams and Lighting.—The expenditure made 
on capital account in respect of the Cardiff Corporation 
tramways stood at the close of March, this year, at 
783,053/. The traffic receipts for 1911-12 were 125,742i., 
showing an increase of . a8 compared with 1910-11. 
With the help of advertisements, and energy supplied to 
the electric-lighting department, the total income for the 
tramways for 1911-12 was carried to 144,923/., and there 
was a net revenue surplus of 18,522/. Of this amount, 
46501. was applied in reduction of the city rates, and 
69461. was carried to the depreciation fund, leaving a 
balance of 6926/. to be placed to the credit of 1912-13. 
The profit realised from electric lighting in 1911-12 was 
19,550. leaving a surplus for the year Vafter providing 
for loan charges) of 2458/. 





SpPkED AND Powkr Computer. —A third edition of Messrs. 
Morton and Goudie’s 5; and power computer has just 
been issued by Mr. bert Morton, 8, Princes-square, 
Buchanan-street, Glasgow. In this new edition the scales 
of the instrument have been extended so as to cover ships 
—— =} in length from 100 ft. to 700 ft. The computer 
renders it possible to make almost instantaneously an 
approximate estimate of the horse-power required by any 
proposed ship, and has the further advantage of showing 
whether the form proposed for such a boat is suitable for 
the speed required. 





Tue ‘‘Comet” CEgNTENARY.—A very pleasing sou- 
venir of the Comet centenary has been published by 
Messrs. Henry Munro, Limited, of Bath-street, Glasgow, 
and the Clyde Navigation Trust. There is included a 
critical biographical sketch of Henry Bell, by Mr. H. W. 
Dickinson, in which the story of the building of the 
Comet and her machinery is reviewed. Following this is 
a general article on steamship design, past and present, 
by Mr. Percy A. Hillhouse, B.Sc., scientific adviser to 
the Fairfield Company, in which, also, interesting 
details are given of the early steamships and of the 
successive 8' in the development of the modern liner. 
. E. Hall Brown, the president of the Institution 
of Engineers and Shipbuilders in Scotland, enters 
into a discussion of the pros and cons of the internal- 
combustion engine for marine purposes, and describes the 
general features of the various types of oil-engines so far 
applied to merchant ships. The story of ree Regis- 
ter, by Mr. A. J. Pildritch, and of the British Oorpora- 
tion, as well as an article on the City of Glasgow 
and the Clyde Navigation Trust, completes the list 
of general articles, but, in addition, there are reviews 
of the evolution and services of the leading steam- 
ship lines, while articles are included on the more 
important shipbuilding and engineering firms through- 
out the country. As the k is well-printed and 
beautifully an apeny illustrated, it will be ac- 
cepted as a suitable record of a great historic occa- 
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New Motor Vesset.—The United Steamship Com- 
pany, Copenhagen, has decided to order a new ton 
twin-screw motor vessel from the Burmeister and Wain 
yard, Copenhagen. The vessel is intended for freight 
service in America. 


American Pic Inon.—The production of pig iron in 
the United States in the ten years ending with 1911 in- 
clusive was as follows :— 

Year. Tons. 
1902 .. 
1903 .. 
1904 .. 


Year, Tons. 

1907 .. 

1908 .. 

1909 .. 

1905. FG 1 
1906 .. —... 25,307,191 1911 .. |... 23,649, 

The greatest production was attained in 1910. The 
rinci production per State in 191) was :—Alabama, 
»712,211 tons; Illinois, 2,108,002 tons; Michi 

1,163,932 tons; New York, 1,562,756 tons; Ohio, 

5,310,506 tons; and Pennsylvania, 9,807,073 tons. The 

New England and Middle States made 11,967,190 tons of 
ig iron in 1911; while the Southern States turned out 
427,135 tons; and the Western States, 9,255,019 tons. 

The development of metallurgical industry in the 

Southern States has had no effect upon the New England 

and Middle States, their output having grown from 

9,212,229 tons in 1902 to 11,967,190 tons in 1911. The 

Western States have also remained unaffected by Southern 

metallurgical enterprise, their output having expanded 

from 6,060,738 tons in 1902 to 9,255,099 tons in 1911. 








EXCITER 






































PLAN OF BOILERS. 


Tuer CANADIAN [Ron INDustRY.—The production of iron 
ore in 1911 from the Helen, Moose Mountain, and Atikokan 
Mines was 175,061 tons. A large deposit of sideritic ore 
has been opened up at Magpie by the e Superior 
Corporation ; the ore will uire preliminary roasting. 
The production of pig iron in Uneaten in 1911 was 526,610 
tons; of the ore smelted, 637,631 tons were of domestic 
and 84,814 tons of foreign origin. 





SECTION AT FRAME J3 LOOKING FORWARD 


Tur Unirep Srares Stee, Trust.—At the close of 
August the United States Steel Trust had orders in hand 
to the aggregate amount of 6,163,375 tons. The corre- 
sponding orders in hand at the close of August, 1911, 

ted 3,695,985 tons. The work of the trust has thus 
materially improved during the past twelve months. 


Srate Conrrot or Mings in Prussia.—The recent 
mining calamity in the Lothringen mine has caused some 
comment upon the effectiveness of the State control of 
mines. In the year 1911 there were, in the five Prussian 
chief mining districts, 2123 concerns in operation which 
came under State control. Of these 2123 concerns, 1989, 
or 93.69 per cent., were investigated during last year ; 
280, or 13.19 per cent., once ; 273 (10.50 per cent.), twice ; 
and 1486 (70 per cent.), three times or more. In addi- 
tion to these there were the investigations resultin 
from accidents. Special interest attaches to the large an 
important Dortmund mining district, which comprises 
about two-fifths of the insured hands. For this district 
the investigations during 1911 were as follow :—Number 
of cuncerns, 185; number of investigations, 23,198; once, 
one concern (0.54 per cent.); twice, five concerns (2.7 per 
cent).; three times or more, 179 concerns (96.76 per cent. ). 
There were 6857 further investigations following upon 
accidents. Including these, there was for the Dortmund 
district an average of 162 investigations per concern. 
There is a whole series of mines which are visited four 
times a week by the State officials, Many of these visits 
take place on Sundays and during the night. a 
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NOTICES OF MEETINGS. 


Tue INSTITUTE OF aa ‘Enonrmmas.—Monday, September 23, 


at 8 p.m. “*Modern , Developments in Electro- 
Deposition of Metals and Allo r read by Mr. G. P. Lee 
(Member) at the Non-Ferrous Metals bition on June 22. 


8 InsTITUTE OF MrTaLs.—Wednesday, September 25. Meeting 
in the Institution of Electrical Baginome, Victoria Embankment, 
W.C., at 10 a.m., for the er rs. After- 





noon visit to the works of ee Bg wl and a 
Erith ; 9to1l p.m., r oy ee Gowlan: land 
at the United Service trotita n. Th ber 26.— 
Meeting in the ———- of Electrical Engineers at 10a.m., for 
the g and discussion of papers. on 
Wednesday and Thursday will be taken from the ing list :— 
(1) “‘ Autogeneous Welding, ye ~ Means of Oxy, and Acetylene, 


of © r and its ys, and of Aluminium,” by Pro- 
fessor Carnevali, Ph. (2) a) the Effect of Other Metals on 
the Structure of t the Beta Constituent in Copper-Zinc Alloys,” by 
Professor H. C. H. Carpenter, — Ph.D. (8) “The Structural 
a of Pine Pure Copper-Zin: ar Constituent into —_ 





RorrERDAM HL A. Kremer an sonia Wank ve ’ by Professor H. ©. Carpenter, M.A., Ph.D 
« m ews it 

Sourn AFRI : Fearn, Cape ee, ‘port Haabeth, ry slosmafonteln, Du — het @) oh Hieot™ < Tenperatare, i er than Atmospheric 
yr pg Pn ey Town: ak a Sons, St, Longstreet K. Huntington, Assoc. aha (5) “* The Influence ayy ‘ae 

Tasmax1a: Gordon and Gotch Proprietary, Limited, Eman: Hobart. in Tough-Pitch Copper, with Chief 

Usirep Stam, Sa A F tle gg nn A. es by Mr. F. Johnson, Se. (6) “ Zhe Fay ye ‘Signin on the 
Advertisemen a Wm. 8. Go., 31k, Dearvera- Gy ete of Metals - a py h w, Assoc. R.S.M. 


street, Chicago, and , Fifth-avenue, New York. U. 6A. 
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The charge for advertisements is three shillings for the first four 
lines or under, and eightpence for each additional line. The line 
averages seven WoO! Payment must accompany all orders 
for single advertisements, otherwise their insertion cannot be 
guaranteed. Terms for displayed advertisements on the wrapper 
and on the inside pages ma; obtained on —— The 
are 12in. deep and 9 in. a, divisible into 
in width. Serial advertisements will be inserted with all practicable 
regularity, but absolute regularity cannot be guaranteed. 

Advertisements intended for insertion in the cur- 
rent week’s issue must be delivered not later than 
5p.m. on Thursday. In consequence of the necessity 
for going to press early with a portion of the edition, 
alterations for standing advertisements should be 
received not later than 1 p.m. on Tuesday in each 
week. 
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THE DRIVING OF TEXTILE MILLS. 


THE writer who sets out to prove that any 
specific way of dealing with a general engineering 
— is the best way has always a difficult task. 

ere are many reasons for this. An obvious one 
is that such demonstrations must be based on 
assumptions, with which a supporter of some rival 
method of dealing with the problem may not be 
inclined to agree. It may be necessary, for 
instance, to, assume figures for the cost of plant, 
fuel or labour, and for the life of machinery, and 
as, at the best, such assumed figures can be but the 
broadest averages, it is always open to opponents 
to criticise them, and, by modifying them, to 
prove that some other system is more economical, 
or better than the one dealt with. Again, apart 
from questions of cost, on which, more or less, 
direct comparisons may be made, there are always 
advantages and features in any peculiar method 
which are not inherent in others. To these special 
advantages and features it is impossible to assign 
a value in a general consideration of a problem, 
while even in a specific case their value is usually 
a matter of opinion and argument. 

As a specific case of the type of engineering 
problem we have in mind, we may consider the 
relative advantages of steam, gas, and oil-engines 
as prime movers. It is obvious that advocates of 
each of the three types of engine may claim special 
advantages for the type they favour, and that these 
special advantages in the three cases are not 
directly comparable. For any particular case it 
may be demonstrated, or at any rate plausibly 
argued, that the peculiar features of the steam- 
engine are the most favourable, but to prove this 
is very far from a general demonstration that the 
steam-engine is the best type of prime mover. 
The only basis on which steam, gas, and oil-engines 
can be directly compared is on the ous of running, 
and even on this basis the engine which takes the 
first place will only do so in virtue of the costs 
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An excellent example of the difficulty of directly 
comparing different types of prime movers was 
afforded by a series of papers which was read before 
the Textile Institute at the Hawick Congress on 
the 13th inst. These papers were nig | 
concerned with the question of the driving of 
textile mills by steam, gas, and oil-engines, and by 
electricity. The papers were intended to be com- 
pared. They formed a sort of introduction to 
reports which in the future will be ey resented by 
a committee of the Institute which been ap- 
pointed to inquire into and report on the various 
methods of mill-driving. The papers in one sense 
were directly comparable, since with great good 
sense the various authors held preliminary meet- 
ings, and mutually determined on figures for the 
costs of different kinds of fuel, labour, &c., 
so that in the matter of costs a comparison 
may fairly be drawn between the various methods 








st 


dealt with. In a general sense, however, the 
ae were not really comparable. They, in- 
eed, illustrated the impossibility of making 
general comparisons between different types of 
engine. The writer of the gas-engine paper, among 
the special advantages of the type of plant he was 
dealing with, claimed, for instance, that the quality 
of the water supply was of no importance ; 
while the writer of the oil-engine paper — 
as an advantage that the necéssary storage 
for fuel was small. Allo both these dain, be 
is it possible to allot any relative value to them in in 
a general argument? This illustration, and the 
whole of the papers, show that in general no type 
of plant is the best, and that it is oul when specilic 
cases are considered that real comparisons are 
possible. 

Owing to the excellent understanding already 
referred to, the figures for total cost of pro- 
duction given by the various authors can, as we 
said, be directly com ; but we none the less 
doubt if they can be held to prove anything, or to 
establish any type of drive as the most economical. 
The figures referred only to a few specific cases, 
and a comparatively prow | modification in some of 
the factors on which they were built up would be 
sufficient to alter their relative magnitude. What 
the figures certainly did was to show how little 
there is to choose between the cases which can be 
made out for the various types of drive. Before 
referring to some of the actual figures given in the 

pers we should point out that none of the three 
authors who dealt with prime movers attempted to 
establish a case for mechanical direct driving as 
com with driving through the intermediation 
of electrical machinery. This fact is of some signi 
ficance and illustrates the headway that electrical 
working is making in the textile trades. In some 
cases the authors gave — costs for direct: driving, 
but as in all cases they gave cost for electrical 
driving, we have concerned ourselves only with the 
latter, as the figures given are more easily com 

able both between themselves and with those given 
in the paper which deals with electrical driving 
per se 


"a. G. B. Storie, in his paper on steam driving, 
gave a cost of 0.3d. per kw.-hour for a 750-kw. 
turbo-alternator installation, and a cost of 0.34d. 
per kw.-hour for similar installations, but with a 
cross-compound condensing engine substituted for 
the turbine. Mr. T. R. Wollaston, writing of gas 
power, gave a cost of ry 298d. kw.-hour for the 
gas-engines at the Hollins Mill, Marple, but did 
not state the size of the engines. “Ye also gave 
an estimated figure of 0.222d. per kw.-hour for am 
installation consisting of three 1200-brake-horse- 
power gas-engines and one 600-brake-horse-power 
engine. Mr. F. Carter, dealing with Diesel 
engines, gave a cost of 0.49d. per kw.-hour for a 
320-brake-horse-power engine, and a cost of 0.39d. 

r kw.-hour for an installation of two 500-brake- 

orse-power engines. Mr. J. F. Crowley, writing 
of the driving of textile mills by electric power, 
confined himself naturally in the main to the advan- 
tages of electric transmission and distribution. 
The only figures he gave analogous to those above 
related to the price at which power could be pur- 
chased from supply companies. The approximate 
magnitude of such prices are well known. Mr. 


Crowley suggested 0.5d. per kw.-hour as a good 
competitive figure, and gave 0.45d. and 0. 
rates quoted for good loads. He also gave 0.3d. 


as a price at which current could be obtained in 
one particular area. 

An examination of the above figures will show 
that, for plants of approximately similar capacity, 
they ny but little, and that the best position 
is taken by the gas-engine. In saying this, we are, 
of course, making what seems the fair assumption 
that the efficiency of the electrical apparatus will vary 
but little in the different cases. For a 750-kw. turbo- 
alternator we have a figure of 0.3d.; for the Hollins 
Mill engine, the size of which was not stated, but 
which evidently approximated in size to the turbine, 
since it was fed fens a 1000-horse-power Mond 
producer, we have a figure of 0. ; and for a 
1000-horse-power Diesel installation the figure is 
0.39d. These figures are all below that at which 
power can usually be purchased from electric supply 
authorities, and merely confirm the well-known 
fact that well-designed and well-run private instal- 
lations can usually generate power more cheaply 
than they can buy it from outside. The leading 
position occupied by the gas-engine in the above 
figures is not surprising, and we have no reason 
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to suppose that that position does not fairly 
correspond to facts. None the less it is obvious 
that might be taken from another set of 
quite decently run plants which would show the 
steain-turbine in the leading position, or even the 
Diesel engine. The whole comparison is interest- 
ing, but what it chiefly proves is that the power 
costs of the three types of plant are so nearly 
equal that decisions as to which is to be adopted in 
any particular case must depend on other matters 
than such costs. 

When we come to consider the various attendant 
advantages of the different types of ange. it at 
once becomes clear that the best type of plant for 
any installation must depend on local circumstances. 
For instance, in the case of existing mills with 
reciprocating steam sets, neither gas or oil- 
engines have anything which can be directly set 
against the advantages and economy of an exhaust 
turbine; and where conditions are favourable, 
and more power is required, it is difficult 
to see that there can be any hesitation between 
installing such a turbine and putting in any 
other type of prime mover. Steam-driving in 
textile works also has many advantages in con- 
nection with the large amount of steam which is 
frequently required for other purposes than power 
generation. If special low-pressure steam-boilers 
are to be installed, it is obviously more convenient 
to use them in connection with a complete steam 
plant than to put them in as a special feature, 
forming part of a gas or oil power-house. A very 
advantageous arrangement, where such low-pressuie 
steam is required, takes the form of a back-pressure 
turbine, the exhaust from which furnishes the 
desired low-pressure steam. In suitable circum- 
stances it is doubtful if any other type of plant 
can compete in economy with such an arrangement. 

Although gas-engine plants are apparently at a 
disadvantage as compared with steam plants in 
cases where steam is required for non - power 
raising purposes, Mr. T. R. Wollaston in his 
paper made out a very good case for them. He 
naturally referred to the raising of steam by 
exhaust boilers, but, going further than this, he 
proposed that for bleaching, dyeing, and print 
works the heat supply required locally in the 
factory should come from the combustion of gas 
rather than from steam carried from a central 
boiler plant. In such works as much as two-thirds 
of the steam raised may be required for heating and 
boiling, and with a  steam-distribution system 
there is much loss by condensation in pipes and in 
the pans. Mr. Wollaston’s pro 1 was that all 
such heating and boiling should be carried out by 
the combustion of gas locally in the factory. This 
would naturally do away with much condensation 
loss, but the proposal would appear to have objec- 
tions of itsown. We gather from Mr. Wollaston’s 

per that experimental work on a practical scale 
in connection with the matter is now being carried 
out. It should be noted in connection with the 
figures for gas-engine power costs given in an 
earlier paragraph that, in computing them, the 
assumption was made that sulphate of ammonia 
produced was sold at 12/. 10s. a ton, and the tar at 
12s. 6d. a ton. 

In reading Mr. Carter’s Diesel-engine paper one 
does not find that he was able to put forward any 
special advantages which the engine might be held 
to have from the point of view of textile mills. 
The advantages of the engine, owing to the easily 
handled nature of its fuel, and its absence of stand- 
by losses, are well known; but these advantages are 
of general interest, and have no peculiar applica- 
tion to textile mills. One of the most interesting 
features of the paper was the list of Diesel-engine 
installations in textile mills. The list did not 

retend to be complete, but included twenty instal- 
rane some fifteen of which were in India. The 
author stated that his inquiries showed that the 
relative prices of coal and oil in India were much 
the same as in this country, so that the larger 
utilisition of the Diesel sngine for textile work 
in India could not be explained by any great 
differences in fuel costs. The relative simplicity of 
a Diesel-engine plant is probably the explanation 
of the matter. Before leaving the Diesel-engine 


paper, reference may be made to a prove in it | 
from the gas- | 
‘tion, alteration, repair, decoration, or demolition 


which when set alongside a paragrap 
engine 
son. The Diesel-engine paper states as one of the 
disadvantages of gas-engines that ‘‘ under local 
by-laws it is often compulsory that the effluent from 


pon makes a somewhat amusing compari- 


the gas-cleaning plant should be filtered and de- | 





odorised before turning it into drains or water- 
ways.” The gas-engine paper, for its part, gives as 
one of the advantages of the gas-engine that ‘if a 
water-cooling tower be adopted, the total amount 
of make-up water required is almost negligible, and 
no foul or greasy effluent need be turned away 
to pollute streams or drains.” 

e paper on electric power in textile mills, 
which formed the last of the four papers read before 
the Textile Institute, was written by Mr. J. F. 
Crowley. It was naturally concerned rather with 
the advantages of electrical transmission and dis- 
tribution in textile factories than with the relative 
advantages of purchasing power from outside, or 
generating it in the factory. The argument in 
favour of electric driving is independent from any 
questions turning on where the power may come 
from. On this aspect of the matter it is only 
necessary to point out that while in many cases 
power can certainly be generated more cheaply 
than it can be bought, the putting in of a mill 
plant will lock up a lot of capital which might pos- 
sibly be earning a greater return if it was invested 
in the manufacturing side of a business. In many 
cases also a greater reliability will be obtained by 
purchasing power from outside. 

Mr. Crowley’s main case for electric driving 
turned on the question of steadiness of drive. He 
did not find it necessary to dwell at any length on 
such questions as flexibility, cheaper buildings, &c., 
as the whole case for electric driving in matters of 
that sort is now well understood. Some of the 
figures given for steadiness of drive with electrical 
working as compared with mechanical were, how- 
ever, very striking. Some figures taken by Mr. 
Woodhouse on a mule counter-shaft showed that 
while the maximum speed range with a mecha- 
nical drive was 25 per cent. of the mean speed, the 
same range with individual direct-current motors 
was only 17 per cent., and with individual alter- 
nate-current motors 6 per cent. Tests made on 
the mains of the Lancashire Electric Power Com- 
pany showed a range of 6 per cent. of mean speed 
for ring doubling-frames with mechanical driving, 
and of only 0.5 per cent. with individual electric 
motors. In a weaving-shed with a mechanical 
drive there was found to be a speed range of 
5.5 per cent. at the engine, which on the loom line- 
shaft near the belt drive was found to be increased 
to 9 per cent. At the middle of the shed the 
loom line-shaft had a range of 12 per cent., 
and at the end of the shed of 16.5 per cent. 
With group electric driving the loom line-shaft 
had a range of only 6 per cent., while with indi- 
vidual electric driving the range in the looms was 
only 2 per cent. These figures are of great im- 
peng In spinning, conversion to electric driving 

as resulted in as much as 15 per cent. increased 
roduction, while in weaving the production has 

en correspondingly increased by 15 to 20 per 
cent. There are, of course, special advantages in 
connection with individual electric driving, owing 
to the possibility of running a small part of the 
plant only if required ; but we doubt if, in the 
peculiar condition of the textile industries, these 
advantages are of such importance as they are in 
some other branches of work. Other incidental 
and well-known advantages of electric driving are, 
of course, of importance, but it is mainly in con- 
nection with improved steadiness of drive that 
peng cases | is making such important headway in 
the textile world. 








UNEMPLOYMENT INSURANCE. 

OsseEction is taken generally to the National 
Insurance Act on the ground that, in the matter 
of making provision for insurance against ill- 
heaith, it is complex and unworkable. But the 
second part of the Act, which provides for insurance 
against unempioyment in certain trades, and seri- 
ously affects a large number of employers, is 
equally confusing. Although the Act purports to 
define the insured trades with some approach to 
accuracy, the task of more concise definition and of 
making nice distinctions has been left to those who 
are to make rules under the Act. 

Let us glance, in the first place, at the text of 
the Act. The following list of insured trades is set 
forth in Schedule VI. :—(1) Building : the construc- 


of buildings, including the manufacture of any 


| fittings of wood of a kind commonly used in 
‘ builders’ workshops or yards. 


(2) Construction of 
works : the construction, reconstruction, or altera- 





tion of railroads, docks, harbours, canals, em)ank. 
ments, bridges, piers, or other works of construc. 
tion. (3) Shipbuilding: the construction, alteration, 
repair, or decoration of ships, boats, or other craft 
by persons not being usually members of a ship's 
crew, esta the manufacture of any fittings of a 
kind commonly used in a shipbuilding yard. (4) 
Mechanical engineering, including the manufacture 
of ordnance and firearms. (5) Ironfounding, 
whether included under the foregoing headings or 
not. (6) Construction of vehicles : the construction, 
repair, or decoration of vehicles. (7) Sawmilling 
(including machine wood-work) carried on in con. 
nection with any other trade, or of a kind com- 
monly so carried on. 

Anticipating that this section would not be by any 
means easy to construe, it is provided by Section 
91 that an umpire, appointed by the Board of 
Trade, shall have power to decide whether contri- 
butions are —— in respect of any workman or 
class of workmen. Further, the Board of Trade 
has power, by virtue of Section 104, to exclude 
from the occupations which are deemed to be 
employment in an insured trade : (a) any occupation 
which appears to them to be common to insured 
and uninsured trades alike, and ancillary only to 
the purposes of an insured trade ; and (b) any occu- 

tion which appears to them to be an occupation 
in a business which, though concerned with the 
making of parts or the preparation of materials 
for use in connection with an insured trade, is 
mainly carried on as a separate business or in con- 
nection with trades other than insured trades. 

The umpire appointed for this purpose has 
recently issued a list of employments which are, 
and a further list of employments which are not, to 
be deemed to qualify persons for unemployment 
insurance. His task must have been somewhat 
difficult. Indeed, from the extraordinary decisions 
which he has felt himself bound to give few will be 
able to understand on what principle he has acted. 
The list is too long to set out in full, but should be 
studied in detail by employers of labour. We shall 
content ourselves with making a few comparisons. 
Workmen engaged in making and fixing deep-well 
machinery, engines, windmills, machine-pumps, and 
other mechanical appliances for raising water from 
the ground must be insured; while workmen 
engaged in the work of well-sinking and artesian- 
well boring, and in the equipment by such well!- 
borers of temporary test-pumping plant, are without 
the pale of the Act. The distinction, presumably, 
is founded upon this: that the manufacture and 
fixing of a pump is mechanical engineering, while 
no mechanical skill is required to sink a well or to 
erect a temporary test-pump! Again, take the case 
of iron-founders. Iron-founding is an industry 
whose workmen must be insured. The umpire has 
decided that workmen employed by iron-founders 
(common and malleable) producing castings not for 
use as part of the products of a mechanical engi- 
neering establishment, and engaged wholly or mainly 
in fettling castings, must be insured ; while work- 
men pocwe. Irene by ironfounders, and described as 
‘* workmen employed wholly or mainly in drilling 
small castings,” need not be insured. That the 
term ‘‘iron-founding” has been otherwise strictly 
construed by the umpire appears from the fact that 
workmen engaged in melting steel by the crucibie- 
steel process need not be insured. ; 

A general feature of the umpire’s decisions is 
that, roughly speaking, men employed as atten- 
dants, watchmen, or labourers need not be in- 
sured ; although when one considers the term 
‘‘ mechanical engineering” from the broad point of 
view, such workmen would appear to be almost as 
necessary to the industry as the operatives them- 
selves. We make no further criticism upon the 
decisions of the umpire, who is confronted with a 
task of well nigh superhuman difficulty. He will 
have to be consulted with reference to thousands of 
different kinds of employees ; and his task will be 
rendered the more burdensome if the Board of 
Trade do not exercise the power, already referred 
to, of excluding ancillary employment. 





ELECTRIC IRON-SMELTING AT 


TROLLHATTAN. 

Tue first report on the electric iron-ore smelting 
process carried on at Trollhattan under the auspices 
of Jernkontoret, Stockholm, was dealt with at some 
length in ENGINEERING, in the issues of June 16, 
23, and 30, 1911. A further report has now been 
issued, which throws a considerable amount of 
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additional light upon this important question, and | The water runs off through the pipe e to the tank f 
shows that in some respects at least. approximately | underneath the gas-reservoir g, from whence the 


final conclusions have been reached. 


The first report drew attention to several|drum and the condensers k. 


alterations which, accordin 
then gained, were deemed 


iron. 
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additional time and expense that it had to be 
abandoned. 

The new report which we are about to consider 
deals more particularly with the period from 
August 4, 1911, to March 6, 1912; occurrences 
after the latter date are only cursorily touched upon, 
as the principal work was done before that date. 

Alterations of Structure, &c.—Experiments made 


during the early trials had fully demonstrated | 


that it was absolutely necessary to make the gas 
circulation more effective and uniform, and that for 
this purpose it was necessary to purify the gas by 
washing. The gas proceeds from two outlets through 
a sloping pipe a down to the upper end of the cy- 
lindrical washing apparatus b (Figs. 1 and 2), passes 
through this apparatus frem the top downwards 
through a shower of water, ascends through pipe c, 
snd is from this led to the fans d. Cleansing 
water is introduced into the fans, a fan-shaped 
water-jet being squirted on to the fan-wheels. This 
keeps them clean in a thoroughly effective manner. 


g to the experience | any reason be occasion to disconnect the washing 
ikely to benefit the 

working of the furnace and the economy of the | 
process. The alterations were intended to make | 
the gas circulation more effective and uniform, and proved fully efficient, and the clogging of 
to reduce the consumption of electrodes per ton of 
The changes considered necessary for this 
double purpose were effected. A better distribution possibility of changing from the one to the other 
of the heat in the smelting chamber would have |in the course of a couple of minutes, has further 
been advantageous, but this would have necessitated ' reduced the trouble, should it ever become neces- 
the installation of six electrodes instead of the four sary to clean them. 
hitherto used, and would have entailed so much constructed for the gas leaving the furnace 


is led away through the pipe h to the annu 
Should there for 


apparatus, the gas can be led past the apparatus 
through the pipe 1. 

has 
Paton 


This arrangement for the washing of the 
reviously experienced, is now a thing of the past. 
e fact of there being two fans, and of the 


A special outlet m was 


Y 


























4 


4 OM ke 
Z _ 


Y 
<< 





han 
LTS / 


The adoption of round instead of square electrodes 
| necessitated several alterations, both as regards the 
manipulation of the electrodes and their mounting 
gas-tight in the arch of the furnace. The water- 
pipes to the cooling-water boxes for the electrodes 
in the openings in the arch had to be altered, in 
addition to which new cooling-water pipes had to be 
installed to the eight semicircular electrode con- 
tacts for the transmission of the current. Some of 





the copper cables also had to be altered in order 
to fit the new contact arrangement. 
As to the furnace itself, advantage was taken of 


the neck, from 1200 mm. to 1300 mm., and the 
smelting-chamber was altered as shown in Fig. 1. 
The cost of all these alterations and additions 
amounted to some 32701. 

Repairs. — Repairs occupied the period from 
June 3 till August 4, when the furnace was again 
started, and comprised a complete relining of the 
smelting-chamber, &c., with brick. The entire cost 
was 660l., which figure, however, includes such 
current expenses as electric energy, rent of site, 
&c., the actual cost of repairs being only a little 
above 5001. 

The charcoal used was similar to that employed 
during the first set of trials ; the average of some 
200 analyses gave the following result :— 





Per Oent. 
Water 13.21 
Gases 11.72 
Ashes 2.18 
Carbon 72.89 
100.00 


Iron ore was obtained from a large number of 
mines, all the ore being carefully analysed. It is 
worthy of notice that TiO,, though only in small 
——— was found in all the iron ore from 

iirmland, and that the Kolningsberg ore contained 
some Zn. 

The Electrodes.—The discarding of square elec- 
trodes and the adoption of round ones instead was, 
as already mentioned, one of the alterations effected, 
and it has proved particularly advantageous. To 
commence with, electrodes of 550 mm. (22 in.) 
diameter were used, because larger ones could not 
be obtained then. Later on 600-mm. electrodes 
were substituted for the former, as by degrees they 
used up. The electrodes are 1.5 to 1.8 m. long ; 
they are constructed of lengths or sections joined 
together by means of screws let into their ends, 
whereby they can be fully used up, and the good 
results anticipated from this arrangement have 
been completely realised in every respect. 

With the square electrodes, first used, the current 
was conveyed to their upper ends, which necessi- 
tated the expensive eg with asbestos and 
iron plates, of the portion of the electrode which 
was above the arch. Not only did the square form 
weaken the surrounding arch, but it made the 
packing between the electrodes and the cast-copper 
frames in the opening of the arch difficult. All 
these difficulties and expense were done away with 
by the adoption of atm electrodes, for the current 
is led to them through semicircular water-cooled 
copper contacts which surround the electrode at the 
— in the arch, and the upper free end of the 
electrode, consequently, is not heated by the cur- 
rent, in addition to which a round hole in the arch 
for the introduction of the electrode is much to be 
preferred from a constructive point of view. The 
round electrodes, however, have to be turned in a 
lathe, which means an increase in the cost per 
kilogramme. 

As to the consumption of electrodes, it has at 
times been extremely low; the average for the period 
August 4, 1911, to March 6, 1912, was 5.18 kg. per 
ton of iron, but with regular working with suitable 
charges the electrode consumption can probably be 
put as low as 5 kg. (11 lb.) gross per ton of iron. 
The 600-mm. electrodes contained 4.15 per cent. 
ash, 0.022 phosphorus, and 0.85 per cent. sulphur. 
It is as yet too early to form a definite opinion 
about the influence which the nature of different 
charges has upon the consumption of electrodes, 
but it is probable that there is a certain relation 
between the consumption of electrodes, the voltage, 
and the electromotive force, which latter again 
are influenced by the nature of the charge. A high 
CO, percentage, a high H,O percentage in the 
circulating gas, and an active gas circulation increase 
the consumption of electrodes. 

The Charges. — The accompanying illustration 
(Fig. 3) gives particulars of charge No. 45, which 
more than any of the numerous other charges 
smelted has been specially studied ; it rendered such 
good results that it will not be easy to improve 
upon them. It may therefore be looked upon as 
an ideal charge, fully justifying the labour expended 
upon it. The charge was adhered to for some three 
months, but the calculations only refer to the last 
two months of this period, inasmuch as the working 
only reached its proper level of efficiency after the 
first month:— 


Per 1000 kg. of iron turned out there 








the occasion of a repair to increase the diameter of 





wereused ois * ... 1749 kw.-hrs. 
Average load on the high voltage 
side «.. oes oon -~ ase 1407 kw. 
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Phase 1. Phase 2. 


.. 78.7 volts 82.9 volts 
. 10,012amp. 9729 amp. 
; 787.9 806.5 


Low-voltage side : 
Average voltage 
Average current 
Kilowatts = 

Time occupied : 
For ak... 668 brs. 31 min. 
Not working... és 2 ec ws 


672 4, 2 


Per 1000 kg. of iron turned out the ore and char- 

coal, &c., gave the following average proportions :— 

Fe ‘ ‘ 

Si .. 

Mn 

os 

P 

0] 


For each 1000 kg. of iron turned out there was 
140.075 kg. slag, which contained :— 
Per Cent. 
SiO, 42.66 
CaO 30.35 
MgO ; 16.56 
For each 1000 kg. of iron turned out there were 
in :— 
C, 
Kg. 
Acid union with Fe, 
Mn, Si, P i 


Charcoal, electrodes, &e. 276.79 


417.37 276.79 

kg. C were absorbed by the iron. 

kg. C were lost in the gas-pipes. 

kg. H,O supposed to have been carried over 
with the gases and condensed in the gas- 


vee. 
-74 kg. H and 0.48 kg. N supposed to have gone 
into the gas. 

Heat required per 1000 kg. (2206 lb.) of iron :— 
Calories. 
1,620,249 
300,000 
75,000 
34,757 
32,994 


2,063,000 


36.37 
2.27 
39.79 


For reduction ... sa = 

For smelting and heating iron 

For smelting and heating slag = 

For driving out 34.21 kg. CO, from 
CaCO... eee see eee ese 

For evaporating water, &c. . 


Total .. 

Heat obtained :— 
Calories. 
947,928 


1,115,072 


2,063,000 


Kw.-Hours. Per Cent. 
1301 


From burning of C ... wai on 
Balance to be covered by electric 
current ae $ ae mas 


Total . 


1,115,072 calories equal to ... 

The current transmitted was 1749 

Losses consequently 448 
(One calorie = 4 B.Th. U. approx.) 


This loss of 25.61 per cent. of the heat of the 


current arose as follows :— 
Kw.-Hours. 
49.0 


51.0 
226.2 
17.8 
104.0 


Total ... 448.0 25.61 


74.39 per cent. of the transmitted current measured 
at the high-voltage side of the transformers has 
consequently been used for the completion of the 
process. Much attention has also been paid to the 
question of the gas circulation, and from the 
numerous observations made it was fully proved 
that an efficient distribution of the gas is of great 
importance for the proper distribution of heat 
through the furnace and for the economy of the 
rocess. 

The distribution of the ore was during the 
first testing period the subject of much study, so 
as to make the ascending gases do their utmost 
in the way of reduction, heating, and drying. The 
question, however, was taken up for renewed 
observation during the second period and in special 
connection with the charge with which we are here 
dealing. To ep with, all the materials were placed 
against the wall of the furnace, and during each of 
the next five weeks respectively, 9.6, 19.2, 25, 30, 
and 35 per cent., in the centre. The results for 
these five weeks with central charging do not vary 
very much, although the week with 30 per cent. 
comes out somewhat better than the others. The 
iron, however, did not flow out quite regularly from 
the smelting chamber, and the last week, evidently 


Per Cent. 
In the transformers 2.80 
In low-voltage lines from 
transformer to contacts... 
By the cooling water sen 
Through gas circulation ... 
Radiation losses... 


2.90 
12.94 
1.02 
5.95 








for the same reason, has had too much iron credited 
to it. 

Comparing the results with the first twenty-three 
days it transpires that the output per kilowatt 
year has risen from 4.5 to 5 tons, that the quantity 
of ore melted per working hour, and per 1000 kw., has 
risen from 761.9 kg. to 845 kg. (1862 lb.), that the 
consumption of charcoal has reached 1.5 to 2.6 
hectolitres (5} to 9 cub. ft.), the carbonic acid in the 

as increased about 7 per cent., &c. It is there- 
ore plain that as more and more material was 
om in the centre the gas was forced to partake 
more and more in the reduction work. These good 
results would undoubtedly not have been obtained 
had not the charges and the charcoal been so dry 
as they were during this period. 

Fig. 4 shows the conditions in the furnace with 
the charge in question. The sinking in the shaft 
was perfectly even as long as the charge in ques- 
tion continued, and the high temperatures in the 
shaft gave no trouble, as they did with charges of 
concentrate. On the contrary, they proved to be 
advantageous. Nor is there any reason to presume 
that the drawbacks experienced with charges of 
concentrate could occur during the smelting of a 
close, fast, fairly roughly crushed magnetite, rich 
iniron. The proportion between the volume of the 
ore charge and the fuel is, no doubt, also of much 
importance in the question of even sinking &c., 
and the smaller this proportion, the better for the 
working of the furnace. The average load was only 
1409 kw., as this charge was smelted with 550-mm. 
electrodes. The corresponding load for 600-mm. 
electrodes would be 1675 kw. (equal to about 2280 
horse-power). 

After this leading charge had been run for the 
time mentioned, a number of other charges were 
experimented with—first, six charges of Tuollu- 
vaara ore and Klacka-Lerberg concentrate in vary- 
ing proportion, the aim in view being to ascertain 
how much concentrate could be used without inter- 
fering with the working and the economy of the 
furnace. Then came three charges, all containing 
yo ten but both the briquettes and the char- 

used during this period were, unfortunately, 
so acid that the results were not quite reliable. 
Further five charges, in which both roasted and 
unroasted ore, and roasted and unroasted concen- 
trate, were used, were tested ; then three charges 
of Sandviken ore, and, finally, a charge of roasted 
Dannemora ores. 

The Use of Concentrute.—During the former 
trials, dealt with in the previous report, fairly 
good results had been obtained by using as much as 
50 per cent. raw Persberg concentrate and 32.5 
per cent. raw Kanalgrufoe concentrate, whilst, on 
the other hand, charges with 40 per cent. Klacka- 
Lerberg concentrate had proved a failure. This 
failure was attributed to moist concentrate having 
made its way into the smelting-chamber, and there 
causing a violent outburst of steam. That was, no 
doubt, the case, but during the last experimental 
period it has been found out that even if the 
concentrate is dried prior to being used, caution 
has to be exercised in its use on account of other 
difficulties connected with it. 

Assuming that when the concentrate was dried 
before it was fed in there could be no fear of explo- 
sions, &c., a temporary drying-furnace was built, 
which was heated with wood. The Klacka-Ler- 
berg concentrate was dried in this furnace, so that 
only 0.67 per cent. water remained, raw concen- 
trate being used at intervals for comparison’s sake. 
Even when only dried concentrate was used it 
soon transpired that 50 per cent. could not be 
used ; then 40 per cent. was tried, and ultimately 
30 per cent., and even this percentage was almost 
excessive if an even and quiet working of the 
furnace were desired. The fact is that uneven 
sinkings and subsequent gas explosions were ex- 
perienced in the smelting-chamber, endangering the 
arch. This happened once or twice, the water 
being thrown from out the manometers, and there 
was nothing left but to reduce the percentage of 
concentrate, and afterwards it was brought down to 
15 per cent. 

As to the reason for the concentrate causing 
such uneven working in the shaft, and such violent 
aa explosions, the following surmises have been 
made :— 

That the concentrate heaps up in the larger 
intervals between the charcoal, and thus becomes 
very unevenly distributed within the charcoal, and 
that it consequently comes unevenly into the smelt- 
ing-chamber in smaller or larger quantities within 





a given time. It is extremely small in the grain, 
and therefore more easily cakes together into lumps 
on its downward journey through the shaft and 
the neck, and this caking together is facilitated 
by the formation of fresh iron on the surface of 
the concentrate lumps. The formation of these 
lumps seems to increase with a higher tempera- 
ture—say, deg. Cent.—caused by means of 
the circulating gases. It is evident that the 
possibilities of lumping or caking together, and 
of the formation of metallic iron, increase with 
a higher temperature in the shaft, and that 
the pressure in the smelting-chamber must rise 
ped the above occurrences take place, as this 
will make the exit of the gases through the neck 
into the shaft more difficult. But it is also clear 
that the sinking down of the concentrate into the 
smelting-chamber must become still more erratic 
and uneven, and that when such lumps come down 
into the arc-zones a violent reaction must ensue, and 
gas formation at once set in at the pieces of charcoal 
contained in the lumps, and perhaps with C pre- 
cipitated in the lumps through dissociation of CO. 
At a repair of the arch it was found that the inner 
brick ring had almost completely melted away, 
and this, too, is attributed to the concentrate, in 
more ways than one. Undried Persberg concen- 
trate was used at some subsequent charges, first at 
the rate of 30 per cent., and afterwards 20 per 
cent. Considering the results obtained during the 
first period of this experimental working, it may 
be a matter of surprise that even this low per- 
centage of concentrate somewhat interfered with 
the perfect working of the furnace, yet this was 
the case. There were sudden droppings in the 
shaft, and formation of gas in several places. The 
reasons are presumably the same as with the Klacka- 
Lerberg concentrate; the Persberg concentrate was 
certainly considerably bigger in the grain, but, on 
the other hand, the accompanying gangue may have 
been easier to smelt. 





THE BOX-MAKING EXHIBITION. 

Tue Exhibition devoted to box-making machi- 
nery and kindred appliances, which opened on 
Monday last at the Royal Horticultural Hall, 
Westminster, S.W., though small, will enable any 
one interested in the subject to see in operation 
the various mechanical processes employed in the 
rapid manufacture of card-board boxes that are 
now, in some form or other, almost indispensable 
for packing products in almost all trades. The 
Exhibition is confined to card-board, and great 
developments are illustrated by the operation of 
the various machines, and by the many forms of 
the box produced at great speed and surprising 
cheapness. 

One of the largest stands is occupied by Messrs. 
Hugh Stevenson and Sons, Limited, Manchester 
and London, among whose exhibits is a new 
machine for wrapping and gluing. With it tight- 
wrapped boxes can be made with papers glued 
over the whole surface, loose-wrapped boxes with 
papers glued on the inside edges only, an extension 
bottom box wrapped with one piece of paper, tight- 
wrapped and extension bottom boxes without stay- 
ing, &. The machine will turn out from fifteen 
to eighteen boxes or lids per minute, and its 
adjustment from the making of one size of box to 
the production of another can be effected in about 
15 minutes. Another new machine at the stand is 
the Nasmith ‘‘Acme” banding-machine. In pre- 
vious machines the band has been allowed to take 
as much adhesive material as it could carry from 
the gluing-roller, the surplus being afterwards 
scraped off, a process ineffectively performed, so 
that there was much waste, while the colour of the 
paper was affected. In the improved machine a 
band is used to apply the minimum of glue absolutely 
necessary, and a saving of as much as 50 per cent. 
of glue is effected in some cases. Another advan- 
tage of the thin film of glue is that it very soon 
becomes ‘‘ tacky,” so that the glued box need not 
travel a long distance in order to dry, a reduction 
in the length of the machine being the result. 
Among the other machines at this stand are :—A 
corner-staying machine, a stencilling-machine, a 
wrapping and stencilling-machine, and a turning-in 
machine. This last is adjustable for boxes from 3}in. 
to 16 in. in length, from 34 in. to 8 in. in width, 
and from 3 in. to 2} in. in depth. Most of the ma- 
chines on the stand are of American manufacture. 

Messrs. Andrew and Suter, 23, Goswell-road, 
Aldersgate, London, E.C., have a very compre- 
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hensive exhibit, and many of the machines are 
to be seen at work. One of these is the ‘ Inter- 
national” folding-box gluing, folding, pressing, and 
counting-machine. It is made on the rotary prin- 
ciple and has no reciprocating motion to retard 
the speed. The blanks are taken from a pile and 
passed in a continuous stream through the machine, 
and are delivered properly folded, glued, stacked, 
and counted at a speed of from 300 to 700 per 
minute, according to the size of the blank. In 
some cases a speed of 1000 per minute has been 
maintained for long runs. The mechanism is auto- 
matic. The boxes made are those used for packing 
butter and similar articles by grocers and provision 
merchants. Until used they can be piled up flat, and 
are opened out when filled and the ends turned in. 
There is a slitter and re-winder for cutting leng 
rolls of paper into narrow strips down to } in. wide. 
The revolving cutters of this machine are secured to 
the shaft by a special wedge-clamp device. There 
are ball-bearing thrusts on each cutter-shaft, and 
side play is prevented by an adjustable device. 

At the stand of Mr. Ferd. Emil Jagenberg, 
Dusseldorf, Germany, is a machine that has been 
recently introduced into this country. This is the 
‘*Witch” box-making machine, designed for the 
combined operations of breaking and turning the 
blanks, the pressing on of the overlapping covering 
paper, and a corner-staying apparatus. An auto- 
matic feed is supplied for the paper, and the 
machine delivers from the flat blank a complete box 
part, which need not be handled during the whole 
of the operation. The machine can be adjusted 
for various sizes, the smallest being }#in. by 1} in. 
by 5%; in., and the largest 16 in. by 8 in. by 34 in. 

Messrs. A. T. Spencer and Co., Upper Brown- 
street, Leicester, among other exhibits, show a 
piecing-on machine, which may be seen at the stand 
of their agents, Messrs. Hampson, Bettridge and 
Co. It is intended for piecing-on the ends of 
cardboard boxes with stay paper by means of hot 
glue or gum. It is semi-automatic, and is made 
for three sizes: 10 in. by 6 in., 13 in. by 6 in., and 
18 in. by 12 in. 

Mr. Aug. Brehmer, 12, City-road, London, E.C., 
has an interesting collection of his well-known 
wire-stitching machines, both for paper-stitching 
and box-stitching ; and at the stand of the Sealo- 
graph Company, Limited, Thorold - road, Wood 
Green, London, N., may be seen an ingenious 
machine for fastening down the lids of card- 
board boxes. The fastener consists essentially 
of two parts—the socket, which is fixed to the 
outside flange of the lid of the box, and the stud, 
which is inserted in the wall of the box, and extends 
outwards. The portion of the box containing the 
stud is formed into a tag by two slits in the side of 
the box, and in closing the box the tag is one 
bent outwards, and the lid placed in position. By 
this means the fixed stud is brought opposite the 
socket in the flange of the lid, and the lid is sealed by 
merely pressing the two together. When once 
fixed in this way the box cannot be opened without 
tearing off the fastener, as the socket contains a 
small spring, which closes on the stud after the 
latter is inserted, and prevents the stud from being 
withdrawn. The machine is capable of fixing seals 
and slitting the tags for boxes measuring from 2 in. 
to 3 ft. in length ; and the knives can be adjusted 
to cut tags from { in. to 2 in. wide, and from @ in. 
to 34 in. long. The Remus Company, Limited, 
30-34, Tabernacle-street, Finsbury-square, London, 
E.C., have an extensive show of stamping-presses, 
&c., which are well worth a visit on account of the 
many ingenious devices that are to be seen for 
effecting the stamping operation. The Exhibition 
closes to-day. 





NOTES. 

INTERNATIONAL ELECTROTECHNICAL COMMISSION. 

THE third annual report of the International 
Electrotechnical Commission has just been issued 
by the general secretary, Mr. C. de Maistre, 
M. Inst. E.E., from the central office at 28, Vic- 
toria-street, Westminster. The report on the year 
ended December, 1911, comes a little late, and 
does not bring much novel information, reports on 
the Turin meeting and other features having 
already been published. The present publication 
is No. 18 of the series, and includes also a short 


biography of Lord Kelvin, by Professor S. P. 
Thompson ; we noticed this memoir some time ago. 
The Turin meeting appointed special international 
committees for submitting proposals to the yarioys 





local committees, which have now been established 
in twenty countries. These special committees have 
met at Cologne and at Paris, and a further meetin 
of the small international committees on symbols | 
on the rating of electrical machinery is projected 
for December. The proposals of the latter com- 
mittee are being considered in this country by the 
joint committee of the Engineering Standards 
Committee and of the British Electrotechnical Com- 
mittee, on which users as well as manufacturers 
are represented. The question of prime movers, 
of particular interest to Italy in view of its dearth 
of fuel, was raised by the Italian committee at 
Turin, and the appointment of a special committee 
of eight or ten members was then resolved. The 
President of the Commission, Dr. E. Budde, has 
already made one important nomination for this 
committee, which will meet with general eee. 
He has asked Mr. H. Zoelly, of Messrs. her 
Wyss and Co., to serve on this committee. The 
other committees now established are :—On Nomen- 
clature, consisting of one delegate from each of the 
three countries, France, Germany, Great Britain ; on 
Symbols, consisting of nine delegates, one each from 
Belgium, France, Germany, Great Britain, Holland, 
Italy, Spain, Switzerland, and the United States of 
America ; on the Rating of Electrical Machinery, 
consisting of eight delegates from Belgium, France, 
Germany, Great Britain, Italy, Sweden, and the 
United States. It should be noted that all local 
committees receive due notices of the meetings of 
these special committees, and that they are entitled 
to send delegates of their own, who are not, how- 
ever, empowered to vote. The Committee on 
Nomenclature issued last July a list of terms and 
definitions, drawn up in English and French. The 
next official meeting of the whole International 
Commission is to be held at Berlin in 1913, and 
this is to be followed by a meeting at San Fran- 
cisco in 1915. 


Srper1an Route to Hone Kona. 


The great changes which are being made in rail- 
way and sea communications to the Far East 
require to be carefully studied by all who have 
interests in that part of the world. The construc- 
tion of the Suez Canal caused what was practically 
a revolution in trade in Far Eastern ports, and when 
the Panama Canal has been completed the whole 
position will again be changed. The importance of 
the Siberian route has not yet been fully recognised, 
and some ideas regarding it which are held by 
merchants and manufacturers, both in this country 
and in the United States, require to be reconsidered. 
The American Consul-General in Hong Kong, in a 
recent report, remarks that there seems to be a 
well-defined impression among American exporters 
that in manyrespects the United States has the ad- 
vantage of Europe in transportation and communi- 
cation with China and the Far East. At one time 
this was largely the case, but the construction of the 
Siberian Railway has revolutionised the situation, 
and so far as mail and express communication is con- 
cerned Europe now has an immense advantage over 
the United States in its relation to South China, as 
well as to North China and Japan. With regard to 
freight connections, the Pacific Coast of the United 
States and the average European port have about 
the same advantages with respect to Hong Kong. 
North and east of Hong Kong, in China, and in 
Japan, freight by water communication from the 
west coast of the United States has a great advan- 
tage over that from Europe. South and west of 
Hong Kong the advantage is with freight from 
Europe instead of from the Pacific Coast. However, 
even in this respect the advantage of the United 
States in Japan and Central and North China at 
present is more apparent than real, for the vast mass 
of freight from the United States to the Far Kast 
is from the Eastern and Southern States, and must 
be brought overland to the Pacific Coast, at great 
expense, or taken to the East Coast and —— 
by way of Suez. For mail by sea Hong Kong 
also is substantially the dividing point of advan- 
tage between Europe and the United States. 
Mails from Paris and London for Hong Kong 
arrive in substantially the same time as they do 
from New ‘York—say, 32 days on the — 
Once a month the United States has a mail by 
way of Canada’s subsidised mail line, taking 
about 28 days from New York. In mail by 
sea the United States has the advantage of 
Europe in all rts of the Far East north 
and east of Hong Kong. However, this advantage 





mail service. The Trans-Siberian route develop- 
ment is a matter of world-wide importance. When 
some of the lines which are being constructed are 
completed the time from London to Pekin will be 
reduced to 94 days. With the completion of the 
present railway improvements in Manchuria the 
trip to Japan will be shortened by two days, and 
at the same rate, and with the Kiatka line com- 
plete, the trip from Paris to Pekin will be made in 
eight days. These changes justify the opinion that 
the engineer is the real revolutionist. 


Tue Guent INTERNATIONAL Exutsition, 1913. 


The Ghent International Exhibition, to be held 
next year, promises to be a most important one, 
particularly from the point of view of the machine 
trades. It is likely even to be a more extensive 
and a more comprehensive Exhibition than the one 
held in 1910 in Brussels, the Belgian capital city. 
The nce are larger by 50 acres than those of 
the Brussels Exhibition, larger funds are to be 
expended in preparations, and various Continental 
nations have resolved to exhibit more extensively 
at Ghent than they did at Brussels. France may 
not be our greatest competitor, but France has 
taken 75,000 square metres of space, against the 
50,000 she occupied on the Solbosch site at Brussels. 
So far as machine-tools are concerned, the chief 
challenges come from Germany and from Belgium 
itself. The occasion of this Exhibition is the 
famous quinquennial flower show of the Ghent 
growers, — the most remarkable flower 
show in the world ; and in connection with this, 
the horticultural societies have decided to erect 
a permanent glass building similar to the Crystal 
Palace, but a third erin area. This new build- 
ing is to stand in the City Park. Large restaurants 
and a concert hall, all permanent buildings also, 
are to be connected to it. The general Exhi- 
bition will lie beyond the park ; the main entrance 
to the Exhibition grounds is to be in close proxi- 
mity to the station, a number of other entrances 
being provided, giving access from the city. A 
most favourable site has been secured for the 
British section. This will be located at the head 
of the Avenue des Nations, the Palais des Beaux 
Arts being opposite, and it will not be missed by a 
single visitor going through the Exhibition. By 
those who come from the Palace of Horticulture 
it will be the first section seen. Ghent, it should 
be noted, is easy of access from Germany, Hol- 
land, France, and E igland alike ; and there seems 
no reason to doubt that the Exhibition will be 
very largely visited. It is gratifying to learn 
that English makers of cotton-spinning machinery 
intend to take in this coming international 
display in the centre of the Belgian cotton trade, 
pone it may be confidently hoped that the Ghent 
Exhibition will affirm their monopoly of the 
trade, and their right to claim that this mono- 

ly is absolutely well-founded. The British 

ection at Ghent will be mainly a machinery 
section, and it ought to be beyond all question the 
most important machinery section there. The 
ibility of this is the greater as the Exhibitions 
Branch of the Board of Trade decided on a 
new policy, that of making a collective exhibit. 
They had the assurance that, after Ghent, there 
was to be, for ten years to come, no exhibition in 
Belgium haying official sanction, and they were 
doubtless bound to consider whether, in these 
circumstances, an attempt should not be made to 
organise once more an all-round representation of 
British products. But what they have, in fact, 
resolved to do is to insist upon the clear pre- 
dominance of two great industries which are of 
especial interest to that particular country— 
machine-making and pottery. In the case of the 
latter the situation is comparatively simple, since 
it resolves itself in continuing the most satisfac- 
tory course which found such general recognition 
at the Brussels Exhibition of 1910. Specialisa- 
tion will therefore form the feature of the dis- 
play made by Great Britain, both in cotton-spin- 
ning machinery and in the machine-tool trade in 
eneral, The collective exhibit will be undertaken 
S the Machine-Tool and Engineering Association, 
Limited. This Association has charge of the Engi- 
neering and Machinery Exhibition, which is to 
open at Olympia on October 4, and there seems to 
be no reason why it should not hope to take over a 
full representation of exhibitors to Belgium. In 
order that the latter may see clearly what is to be 
done there, the Exhibitions Branch of the Board 
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detailed model of the British Pavilion at Ghent will 
be shown, and all necessary information furnished. 
A large number of machine-tool makers have 
already signified their willingness to join in the 
Ghent demonstration. 





INDUSTRIAL NOTES. 

AccorpINnG to the Board of Trade Labour Gazette for 
September 16, the following was the condition of the 
labour market in August :— 

Employment continued good, and showed an im- 

rovement on a month ago. It was considerably 
Costar than a year ago. The percentage of trade- 
union members unemployed, so far as reported to the 
Department, was the lowest recorded since July, 1900. 

Compared with a month ago there was an improve- 
ment in the coal-mining, iron and steel, engineering, 
shipbuilding, and building trades ; on the other hand, 
there was a seasunal decline in the printing trades. 
Employment in the principal textile trades continued 

ood, 
. Compared with a year ago, nearly all industries 
tunel a marked improvement. It is to be noted, 
however, that employment in August, 1911, was 
alversely affected by the disputes in the railway and 
other transport trades. 

In the 383 trade unions, with a net membership of 
872,817, making returns, 19,556 (or 2.2 per cent.) were 
returned as unemployed at the end of last month, 
compared with 2.6 per cent. at the end of July, 1912, 
and 3.3 per cent. at the end of August, 1911. 

Returns from firms employing 430,881 workpeople 
in the week ended August 34, 1912, showed no 
change in the number employed, and a decrease of 
0.1 per cent. in the amount of wages paid, as com- 
pared with a month ago. Cempabel with a year ago 
there was an increase of 2 per cent. in the number 
employed, and of 10.4 per cent. in the amount of 
wages paid. 

The changes in rates of wages taking effect in 
August were all increases, and amounted to 6300/. per 
week on the wages of 150,000 workpeople. The most 
important changes affected 45,000 coal-miners in 
Northumberland ; 6500 blast-furnacemen and _iron- 
workers in West Scotland ; 20,000 ironworkers in the 
Midlands ; 49,500 workpeople in the federated ship- 

ards in England and Scotland ; 4000 lock, latch, and 
Coy soko in South Staffordshire, and 8500 cotton- 
weavers, &c., at Ashton-under-Lyne. 

The number of disputes beginning in August was 
48, and the total number of workpeople involved in 
all disputes in progress during the month was 54,961, 
as compared with 117,333 in July, 1912, and 373,615 
in August, 1911. The estimated number of working 
days lost by disputes during the month was 363,900, 
as compared with 1,323, in July, 1912, and 
2,323,800 in August, 1911. 


The monthly report of the United Pattern-Makers’ 
Association for August shows that trade has not altered 
much since the previous month, and the prosperity 
that has prevailed for more than a year continues ; 
it is expected that a similar state of things will 
exist for many months to come. Indeed, some 
firms are said to be fully booked up with orders for 
three years ahead. This condition of things is, how- 
ever, more in the marine districts than in the inland 
parts, although there does not appear to be any reason 
to grumble about the working conditions which apply 
to the chief inland districts, and no members of the 
Association who are willing to work are very long 
idle. In Leeds there has been a successful movement 
to obtain for the workmen an advance of ls. a week, 
which commenced on the first week of September. 
The total number of members at the end of August 
was 8092. 


The Miners’ Federation of Great Britain have been 
asked to pay income tax on the Federation Bank 
interest during the past five years, and it has also been 
intimated by the Surveyor of Taxes that a further claim 
will be made for the previous five years, making ten 
years in all. The claim is being resisted, and the 
matter is now in the hands of a solicitor. 


On Wednesday in last week ths result of the ballot 
on the proposed scheme of centralisation for the South 
Wales Miners’ Federation was made known as follows :— 
For centralisation, 47,688 ; against, 37,348 ; majority 
for, 10,340. Only a portion of the membership is repre- 
sented by the voting. 


The English Federation of Master Cotton-Spinners’ 
Association held a meeting in Manchester on Friday 
last, under the presidency of Sir Charles McAra, and 
a resolution was passed adopting the rules of arbitra- 
tion drawn up by the International Cotton Federation 
for differences between the Cotton-spinners and manu- 
facturers of different countries. The spinners and 
manufacturers of Austria, Belgium, France, Germany, 


Holland, Italy, Russia, Spain, and Switzerland have | 





already approved of the rules, which eliminate entirely 
judicial proceedings, and leave points in dispute in the 

ands of experts in the red mg Each country has 
~~ a panel of arbitrators. Mr. J. M. Thomas, 
a hdale spinner, was the first to advocate the 
scheme at the Milan Conference in 1909. 


The monthly report of the United Society of Boiler- 
makers and Iron and Steel Shipbuilders for September 
shows that during the month of August there were 
488 new members admitted, and 174 ran out or died, 
leaving a net increase of 314 and a total membership 
of 58,500. The number of members signing the book 
at the end of August was 2606, against 2025 at the end 
of July ; members on superannuation numbered 2519 
at the end of August, against 2498 at the end of July ; 
and the members on sick fund, 1145 at the end of 
August and 1124 at the end of July. This shows a 
total increase for August of 623 in the numbers re- 
ceiving benefit. The expenses for August (5 weeks) 
amounted to 7066/. 2s. 9d., and for July (4 weeks) 
5644/. 16s. 7d., an increase for August of 1421/. 6s. 2d. 

The members of the Boiler-Makers’ Society are to 
be consulted as to whether they will have an agree- 
ment with the employers apart from the other ship- 
yard trades, or decline to enter into an agrement at 
all. This is the result of a meeting held at New- 
castle. Already it has been determined by the Society 
that it will not be a party to any joint agreement to 
which the workers in the other shipyard trades have 
agreed. The boiler-makers apparently wish to be in a 
position to negotiate with the masters and make their 
own terms without any hindrance from other societies, 
and they seem to have little faith in the doctrine of 
solidarity for labour. In addition, the boiler-makers 
were not satisfied with their representation on the 
committee that dealt with the employers, for they felt 
that the dignity of their union had suffered. In this 
case the move does not appear to have been made by 
the leaders, but has been forced upon them by the men. 


On Tuesday last an important meeting of the Coal 
Conciliation Board for the federated area of England 
and Wales was held at the Westminster Palace Hotel. 
The application of the miners for an advance of 5 per 
cent. in wages was the subject of consideration. On 
August 1 last the matter came before the Board, and 
again about the middle of the {same month ; it was 
es at the latter meeting that the representatives 
of the employers and the men should meet without a 
chairman and try to arrive at a decision. This was 
the meeting that was held on Tuesday last, the result 
being that it was decided to submit the following to 
the employers and workmen in the federated area:— 

1. In the event of the employers offering a mini- 
mum of 45 per cent. above the 1888 rates and a maxi- 
mum of 65 per cent., and an advance of 5 per cent. 
in wages to all underground workmen, and those on 
the pit banks and screens manipulating coal (by putting 
on the reduction of 5 per cent. as from the first making- 
up day after March 20, 1909), such advance to commence 
as from the third making-up day in October, then 
the Conciliation Board be continued as from January 1, 
1913, to January 1, 1916, and thereafter, subject to 
three months’ notice on either side. 2. These pro- 
posals are made without prejudice, in the event of 
their not being accepted, to the rights of the parties 
to submit the matters in dispute to the chairman of 
the board for his decision. 3. This conference is 
adjourned to October 10, 1912, and in the meantime 
the decision of the employers and workmen in the 
several districts is to be obtained. 

It will be seen from the above that should any 
advance be made it will be made by putting on the 
5 per cent. advances taken off in March, 1909; the 
continuation of the’Conciliation Board depending on 
the reduction made in 1909 being replaced. She 
representatives of the coal-owners of the federated 
districts do not appear to be unwilling that this 
advance should be granted if the price of coal justifies 
it. The matter is now being duly considered. 


The humorous situation that has been brought about 
at Unity House, the headquarters of the Amalgamated 
Society of Railway Servants, by the discharge of 
certain men who were employed as casual poy 
underwent a development on Tuesday last. The 
building has now been picketed for about ten days in 
consequence of the action taken by the executive, as 
we mentioned last week. It is now evident that the 
executive are feeling the pressure put upon them by 
the events that have taken place, and are trying to 
secure the services of men to take the place of those 
they have discharged. A circular has been issued by 
the secretary of the A.S.R.S. to the secretaries of the 
branch unions applying for suitable men and stating 
the conditions that must be agreed to. The wages 
offered are to commence at 35s. a week, rising to 
2/. 5s., and the hours of duty are to be thirty-nine a 
week. The striking thing about this circular is that the 
w offered are those which the men who have been 
discharged tried to obtain and failed. Another singular 
thing is that one of the branch secretaries to whom a 





circular was sent is also one of the pickets. The friction 
between the two parties does not appear to diminish ; 
on the contrary, trouble seems to be growing. 
Before the circular was issued, a suggestion was mote 
that the expelled men should be canvassed regarding 
@ proposal to withdraw the pickets from outside the 
building, and carry on any picketing inside the build- 
ing by members of the permanent staff who sym- 
pathise with the casual clerks who have been dis- 
charged. The outside of the building has, however, 
been picketed more than ever, and the expelled men 
are so determined that they have secured head- 
quarters for the pickets near at hand. It is said that 
they also intend to circularise the branches, informing 
them of the state of affairs at headquarters, and 
leaving it to the discretion of the branch secretaries 
whether they will send men to fill the places of the 
men discharged and expelled because they are fighting 
for trade-union principles. It is asserted by the 
pickets that no fault was found with their work until 
they asked for the trade-union rate of wage, and the 
only test they were asked to pass was that of hand- 
writing. They were only told they were inefficient 
when they asked for the minimum wage of 35s. a week. 
The case has been taken up by the National Union of 
Clerks. In addition to this, the picket, who is also a 
branch secretary, also intends to circularise all the 
branches, asking them to support the appeal for his 
reinstatement. If he is not reinstated, the Amalga- 
mated Society of Railway Servants may be regarded 
by the National Union of Clerks as an ordinary em- 
ployer, and action taken accordingly. On the whole, 
the dispute is, to the outsider, an amusing exhibition 
of trade-union methods. 


It is understood that one of the resolutions that may 
be brought forward at the coming annual meeting of 
the Amalgamated Society of Railway Servants, to be 
held on October 7, relates to the existing conciliation 
scheme, and proposes that this should be terminated 
as early as possible. It does not follow, however, that 
this will receive official recognition, as it is only the 
proposal of one branch, of which there are 800. 
Another proposal that will probably be brought 
forward embodies a welcome to the movement among 
railway-men’s organisations to closer unity, and is 
in favour of affiliation to the Transport Workers’ 
Federation. It is also probable that Mr. Williams, 
the general secretary, will be asked by several 


branches to ry 3 on account of his having accepted 
n 


a position on the Industrial Council. 

Trouble appears to be brewing in Spain. A demand 
was recently made by the employees of the Catalonian 
Railways for certain improvements in the conditions 
of labour. Some of the demands were at the time 
granted by the companies concerned, and it was 
promised that the others should have due considera- 
tion. An ultimatum was then issued by the men 
to the effect that unless the whole of their demands 
were granted they would declare a strike within a 
week. Common cause has been made by the workers 
on other lines, and if a strike should occur, about 
10,000 men will be thrown out of work on the railways 
of the country. It seems probable that the trouble is 
not altogether of an industrial nature, but that revo- 
lutionary political elements are at work influencing 
the men. The Government is said to be doing its best 
to avert the strike, or, at any rate, to lessen its effects. 





Tue Late Mr. Grorce Sizas Guy.—We regret to have 
to record the death, which occurred at his residence, 
Rose Bank, Great Malvern, on Saturday, the 14th inst., 
of Mr. George Silas Guy, the chairman of Messrs. James 
Russell oobtnen Limited, Crown Tube Works, Wednes- 
bury. Mr. Guy was in his 77th year. 


Warer-SorreninG BY THE AID or ALuMINIUM.—The 
water-softening process of Herr Brandes, a chemist of 
Hanover, which we have noticed in our columns (see 
ENGINEERING, vol. lxxxix., page 215), has been tested in 
the Vienna experimental station for steam and heat 
technics by the Vices Association for the Examination 
and Insurance of Boilers on behalf of the Austrian 
Patent Office. In this process the feed water is 
over a corrugated aluminium plate while ex i to the 
action of light. The experiments, which are published in 
the Zeitschrift der Dampfkesselunt hungs- und Ver- 
sicherungs-Gesellschaft of July and August, were made 
with a Meunier boiler of 227 sq. m. (2440 sq. ft.) heating 
surface and 10 atmospheres pressure. Three experimental 
runs, each lasting 200 hours, were conducted. In the first 
experiment the water was passed through an aluminium 
trough while being illuminated ; in the second series the 
trough waskept covered while the feed water passed through 
it; in the third series the feed water was not treated in 
any way. The amount of scale deposited per kilogramme 
of feed-water was 0.011 gramme in the first case, 0.025 
gramme in the second, and 0.051 gramme in the third 
case. The ratio of these figures is 1: 2.5: 5, so that it 
would appear that the simple influence of light is about 
as important as that of the aluminium. The lengths of 
time required for removing all the boiler scale after the 
three tests were in about the same proportion—namely, 
40, 108, and 186 hours, 
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‘* META-MECHANITCS.” 
To THE Eprror oF ENGINEERING. 

Sir,—If to free the mind of man from error is to 
render him a service, there are ape of many of your 
readers, besides myself, who will only too willing to 
acknowledge their indebtedness to *‘ An Old Millwright” 
for having shattered the dogma of — energy to 
which they have been in the habit of subscribing, with- 
out pausing to think whether or no their belief was well 
founded. 

It is evident, however, that your correspondent H. F. 
Davy does not belong to this class, and I shall be glad if 
you can afford me the hospitality of your columns to 
comment on some of the points raised in his letter. _ 

1. ‘* The molecules are not transferred, but the activit 
—i.c., internal energy—most certainly is.” First, 
should like to emphasise the point that there is no such 
thing as motion or activity. The terms are abstractions, 
having no existence outside our minds, and the only 
things we are able to conceive are moving or active bodies. 
Sine motion or activity refers to a condition of matter 
having no existence apart from the matter of which it is 
a condition, it is absurd to speak of it as being trans- 
ferred. Your correspondent appears to have completely 
misunderstood ‘‘ An Old Millwright,” and if he wil in 
read the article, but more carefully, he will probably be a 
little wiser, and, let us hope, less dogmatic. 

2. “The example of the tempered spring . . . presents 
no difficulty.” If the contention of your correspondent 
is correct, it follows that the ‘‘ specific heat ” of the sub- 
stance of the spring after compression is less than before 
compression. e difference, however, is so small that 
it cannot be measured. But the work done in compress- 
ing a spring can be measured in heat units, and may be 
considerable. If a corresponding evolution of heat takes 
place when the compressed spring is heated, it should 
surely be capable of measurement. 

3. It would have been interesting if H. F. Davy had 
attempted to explain how kinetic energy is converted 
into potential energy, but he does not. Following *‘ An 
Old Millwright,” I would contend that bodies do not 
possess energy by virtue solely of their position. . If the 
definition of energy includes, as an essential, ‘‘ the capa- 
city for doing work,” then, as a suspended body can per- 
form no work so long as it is suspended, it cannot be 
said to possess energy while in this state. It would be 
just as reasonable to speak of the potential energy of a 

ullet placed in the muzzle of a rifle while a cartridge 
was in the breech. i : 

I quite agree with ‘‘ An Old Millwright” that the idea 
underlying the term “‘ potential energy,” in so far as it 
refers to what may be expected under certain eventuali- 
ties, is extremely useful, but would suggest that it would 
be much better to use a term leading to less confusion of 
thought to connote that idea. As he says, however, the 
term has a much more extended application as a support 
to the law of conservation. It appears to me, though, 
that the ordinary conception, instead of being a support, 
is in opposition, to the law. Thus, if a stone is projected 
vertically into the air, the kinetic ene at the 
commencement of the motion is expended in doing work 
—i.e., raising the mass of the stone against the pull of 
gravity. Yet, in the orthodox view, when the stone 
reaches its highest point it possesses just as much energy 
as when it started on its course. So we have solved the 
problem of the boy who wanted to eat his cake and keep 
1t too. 

Yours truly, 
B.Sc. (Lo 


Bristol, September 16, 1912. nd.). 





ACCIDENTS TO FLYING-MACHINES. 
To THE Evitor oF ENGINEERING. 

Sir,—The recent two sad accidents bP eee J flying- 
machines, which have cost four brave and valuable lives, 
suggest to me that airmen seem to glide down too rapidly 
when on occasion they find that something has gone 
wrong ; at any rate, if eye-witnesses can be believed, the 
velocity with which the ill-fated machines descended 
must have been greater than the maximum velocity with 
which their engines could have driven them on a level. 
That means, of course, that the damaged wing frames 
will, during the descent, have been strained even more 
severely than under ordinary working conditions, more 
particularly, as seems to have the case, if attempts 
were made to change the course while travelling at a high 
rate of speed. It is, of course, only natural that the 
occupants of a flying-machine should wish to come to 
earth as rapidly as possible whenever they find that 
something has gone wrong, but I believe they will find it 
safer to descend more slowly t ie permissible as long 
as everything is in perfect working order. 

There is, however, another point which concerns the 
makers. They, no doubt, use the very strongest and 
best materials in order to reduce the weight of flying- 
Machines to a minimum. That is, of course, perfectly 
right, but I fear that they may sometimes be misled into 
using materials which & superlatively = results in 
the testing-machine, but about which little practical 
experience is available. I have done my best to dis- 
Cover tests which will discriminate between reliable and 
unreliable steels, but as yet I can only repeat, what I 
have often said before, that laboratory tests are not abso- 
lutely safe guides as the reliability of materials. 
Everybody, of course, ws that cast steel, although it 
has « very high tenacity, is almost unsuitable for struc- 
tura pen ope except, perhaps, in the form of wire. It 
18 also well known that er steel, more particularly 
basic Bessemer steel, in spite of most excellent tenacity, 
elongation, tempering, and other test qualifications, 
1s quite unsuitable for ship and boiler pu I believe 
that the unreliability of this material is due to the pre- 





sence of large percentages of nitrogen; but be that as it 
may, test-pieces cut out of plates close to the actual! frac- 
tures almost always give good results. 

Of late a number of most wonderful alloys have been 
invented which surpass in tenacity combined with duc- 
tility and other properties all the older materials, but I 
am sorry to say that all alloys must as yet be 
as unreliable, for there is probably not a single one which 
has not on occasion misbehaved itself most outrageously. 
Sometimes the cause has been assigned to wrong heat 
treatment, or to wrong proportioning of the constituents, 
or to bad treatment in the shop, but in some cases the 
eauses of failure have not been discovered. In such cases 
it is only ible to surmise that time has effected a 
molecular dann, or that the material has aged, or that 
vibrations or changes of temperature have done harm. 
Only recently I was told that far more mishaps occur with 
certain frames made of nickel and other steel alloys than 
with those made of a very common quality of steel, and 
I believe that certain makers have, for similar reason, 
ceased to use certain high-class steel alloys for crank- 
shafts and other parts of engines. 

I hope, therefore, when the above-mentioned accidents 
are inquired into, that the material of the parts which 
failed wil] receive the very closest attention. 

{ cai, yours faithfully, 
C. E. Srromeyver. 
Manchester, September 11, 1912. 





MOTION STUDY: THE MAN. 
To THE Eprtor oF ENGINEERING. 

Str,—The gist of the letters by ‘‘A London Works 
Organiser” and Mr. G. C. Allingham, when stripped of 
a mass of involved verbiage, amounts to this :— 

Mr. Taylor has arran a piece-work system which 
inflicts the ‘‘square deal” in such a peculiarly irritating 
manner that “the greatest tact and experience are 
required in introducing the new system,” and “it usually 
takes from three to five years” to perform the operation. 

Systems which may be applicable to a crowd of mixed 
nationalities are not necessarily suited to British tastes, 
and even in America the ‘‘system” seems to have done 
its full share towards pean Se strike which is now 
threatened. Mr. Joseph Fels, whospeaks as an American 
employer, is responsible for the opinion that the new 
Mp ” would aggravate old evils and introduce new 
and greater ones. Have all the alleged benefits, advan- 
mo ae blessings ever been endorsed by a non-partizan 

y? 
Yours truly, 
September 16, 1912. A. WILttaMs Price. 








TURBULENCE AND GASEOUS 
EXPLOSIONS. 
To THe Eprror or ENGINEERING. 

Sir,—Discussing the report of the Committee on 
Gaseous Explosions, Professor Dalby spoke of the im- 
portance of turbulence in influencing the time of a gaseous 
explosion as a new and important discovery. do not 
wish to belittle the importance of the work of the com- 
mittee, but it is only fair to point out that some of us 
have known and made use of the influence of turbulence 
in gaseous combustion—and an explosion is only the 
same thing as combustion under somewhat special con- 
ditions—in practical work. 

Thus I have found that in water-tube boiler trials the 
temperature of the furnace and the completeness of the 
combustion below the first row of tubes increase with 
anything, such as transverse and reverse jets of air and 
steam, which violently agitates the gases and thoroughly 
distributes the flame throughout them. Another instance 
of the same thing, which can be observed in almost any 
furnace and even with an ordinary blow-pipe, is the 
shortening of the flame when the gas is thoroughly mixed 
with air flowing in a rapid, and therefore disturbing, 
manner. Here the increased rate of combustion is ter 
than the increased rate of gas flow, as is proved by the 
shortening of the flame. The explanation of the effect of 
turbulence in speeding up a gaseous explosion or com- 
bustion is merely that the air and gas are more paren 
mixed, whilst the flame is torn to shreds and distribu 
throughout the mass. 

Yours truly, 
Frank Foster. 

7, Victoria-road, Whalley Range, Manchester, 

September 16, 1912. 





‘‘LIFEBOATS ON OCEAN-GOING SHIPS 
AND THEIR MANIPULATION.” 
. To THE Eprror oF ENGINEERING. : 

Sir,—At the recent meeting of the British Association, 
held at Dundee, there was some discussion on Mi 
Welin’s paper on “‘ Lifeboats on Ocean-Going Ships and 
their Manipulation,” in which Sir William White took a 
prominent part, and in the course of which a most im- 
rtant statement was elicited from the author as to what 
e meant by “‘a full complement of boats efficiently 
installed.” e reply made by Mr. Welin to the question 
put to him on this point is of considerable interest to your 
readers, and as I have not yet seen it commented on in 
the shipping press, I think it is worthy of your considera- 

tion, as coming from such an authority on the subject. 
Replying to the question, Mr. Welin first pointed out 
that, as in the case of Titanic, a vessel damaged 
by collision or stranding almost invariably took a list, 
generally towards the damaged side. Basing his opinion on 
this fact, and in view of the physical impossibility to 
vide passenger or emigrant steamers with sufficient 
ts on each side of the vessel to accommodate all on 
board, as is the rule for freight steamers, the first and 


Mr. Axel | ©! 





foremost requirement would be gears sufficiently powerful 
to put the boats over the side with a list of the vansal of, 
say, 10 deg. at the least. If that could not be done, the 
available boats would immediately be reduced to one-half 
of the number actually carried. Further, no boat instal- 
lation would, in his opinion, be efficient unless all the 
boats could, under the most favourable conditions, be put 
into the water within half-an-hour, and Mr. Welin was 
careful to explain that by the most favourable conditions 
he, of course, meant the ship lying in harbour on even 
keel, and the decks at the entire dis; of the crew. 

Any unbiassed person must, I think, agree with Mr. 
Welin on the importance of a time limit in this respect, 
though doubtless it would be reasonable to discriminate 
between different types of vessels. For instance, a small 
ship provided with, say, only four bulkheads, would not 
keep afloat as long as a larger one with twice the number 
of water-tight compartments (the conditions being other- 
wise equal), and this fact might consequently be taken 
into account when definitely deciding on future regula- 
tions. 

Yours truly, 
EFFICIENCY. 





GEARED TURBINES FOR MARINE 
PROPULSION. 

WE have received a letter from Mr. George Westing- 
house, ‘dealing with the above subject, in which he 
— the oe owing a aye i . rh 

‘** Since taking up this subject eight years ago ave 
realised that the object to be attained in the construction 
of gearing was to obtain (1) the greatest output possible 
per pound of metal ; (2) absolute =a of operation by 
the automatic elimination of unequal tooth pressures ; (3) a 
gearing which would operate with so little noise as to 
unobjectionable in any class of vessel ; (4) that the gears 
cut with modern machinery should be capable of being put 
into immediate operation without requiring skill and 
labour to first fit the bearings and then scrape or grind 
the teeth ; and (5) that the automatic provision for main- 
taining an even tooth pressure should be effective to care 
for the varying vibrations of the main gear caused by a 
rigid attachment thereto of the propeller-shaft, as well as 
to provide for any unusual wear of ings. 

“In continuous tests of the Melville and Macalpine 
floating frame, there was found a satisfactory self-align- 
ment in general, but the — of the frame carrying 
the pinion was expressed by vibration and noise while 
the gears were in operation. Careful study of the reasons 
for this considerable noise of operation and of the means 
for overcoming the difficulty led to the use of a floating 
pinion casing, with hydraulic pistons under and above 
each ae hydraulically to maintain a uniform tooth 
pressure. pon the first trial of this apparatus in sub- 
stitution for the Melville and Macalpine rigid frame, it 
was found that the noise of operation before observable 
had almost wholly disappeared, because all metallic 
connection between the pinion frame and the main casing 
had been eliminated; and it was further found, prob- 
ably due to the entraining of air with the oil, that 
the frame was held elastically in the required posi- 
tion. The details of this arrangement were published 
in ENGIngEerRinc, November 17, 1911. It has since 
been found that the special supply of oil under pressure 
was unnecessary, since the eee quantity and pres- 
sure needed to fioat the pinion-frame was produced with 
absolute reliability by means of the pas action of 
the pinion-shaft rotating in its bearings. perfect has 
this automatic hydraulic adjustment of the pinion-shaft 
been in practice that it is no longer requi to do any 
fitting to the teeth of either pinion or gear before putting 
them into operation; in fact, they ma: placed in 
position, started, and operated at full | with absolute 
certainty of freedom from the cutting of teeth. 

**Some 30,000 horse-power of gearing with this hy- 
draulic floating frame has already been put into operation 
for driving electrical and pumping ap’ tus, besides 7500 
horse: power installed in the United States ship Neptune, 
the operation of which has been entirely es to 
all of the United States naval officials. The length of 
time these gears have been in operation, and the over- 
loads which have been carried without showing any 
evidence of tooth wear, ase geeves beyond a doubt that 
tooth pressures can be utilised. 

** Based upon the experience acquired since the subject 
was first taken up, designs are now under preparation for 
turbines and gears for battleships of the Dreadnought 
class for the American navy, and it has been found that 
by properly constructing a high-speed turbine with a 
novel governing apparatus for admitting steam to the 
pozzles of the impulse part, a water-rate economy at 
low powers for cruising speeds can be attained vastly 
superior to that of any other type of marine engine, 

ither turbine or reciprocating, of which accounts have 
been published. A battleship of the ‘ Utah’ or ‘ Florida’ 
class of the United States Navy as now fitted has eight 
Parsons turbines, requiri together 850,000 blades, 
which, laid end to end, would reach over 40 miles. With 
the new t of turbine referred to, with reduction gears, 
there will, ~ required four turbines, having less than 
60,000 blades, the aggregate length of which is only 2 miles. 
The weight of the Parsons turbine machinery is over 
24 times that of the mapene turbines and gears per- 
forming the same amount of work, with a very good per- 
centage of saving at full speed, and a very large saving 
at low speed. s Tare 

‘**T have now under construction a small turbine in- 
tended for an auxiliary ona sailing vessel. It will be of a 
maximum of 750 horse-power. The weight of this tur- 
bine will be less than a pound and « half horse-power, 
while that of the gearing of a double-reduction type will 
not exceed 3 lb. per horse-power.” 
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H.M. BATTLE CRUISER 


CONSTRUCTED BY MESSRS. VICKERS, 


LIMITED, 


“PRINCESS ROYAL.” 
SHIPBUILDERS AND ENGINEERS, BARROW-IN-FURNESS. 








Tue battle-cruiser Princess Royal, which has been 
constructed and completely equip for service at 
the Naval Construction Works, Barrow-in-Furness, 
of Messrs. Vickers, Limited, has completed all the 
trials specified in the contract, and the results in 
every respect are most satisfactory. According to the 
Navy Fstimates, the Princess Royal is 660 ft. long, 
88 ft. 6 in. beam, and, with a draught of 28 ft., has a 
displacement tonnage of 26,350 tons. The armament 
inclades eight 13.5-in. breech-loading guns mounted in 
pairs in barbettes on the centre line of the ship. Two 

irs are mounted forward, those in ‘‘B” turret 

ing at a higher elevation than the guns in “A” 
turret, so that four may fire ahead in line with the 
keel. One other barbette is placed amidships, and 
the remaining one aft. The 4-in. guns are disposed 
behind armour, principally in the superstructure of 
the ship. The turbines are of the Parsons type, 
driving four shafts and four screws. There are two 
high-pressure and two low-pressure ahead turbines, 
oan a correspondin pte aye of astern turbines, 
making eight in all, equally divided on each side of 
the centre line of the ship. The collective power, 
as stated in the Navy Estimates, is 70,000 shaft- 
horse - power, ‘‘ the corresponding speed” being 
28 knots. 

The principal steam trials included a 24-hours’ run 
at two-thirds the total power, and an 8-hours’ run at 
full power. Both tests were, of course, carried out at 
the service draught and under limiting conditions as 
to air pressure in the stokehold. The coal consump- 
tion on the 24-hours’ trial was 1.6 lb. per shaft horse- 

wer per hour for all pur The power on the 

-hours’ run exceeded that required by the contract, 
and the speed was also considerably in excess of the 
designed rate, notwithstanding that no attempt was 
made on the official trial to test the maximum steam- 
ing capacity of the boilers. The usual manceuvring 
and astern trials were also carried out, and one day 
was devoted to the test of torpedoes and the gun- 
mountings, which were also supplied by the Vickers 
Company. The ordnance trials were carried out in 
record time, due to the precision with which the 
gun machinery responded to the requirements of the 
test. 


The ship is of the same design as the Lion, which 
was also supplied with her propelling machinery by 
the Vickers mpeny and both ships, in this respect 
g? Wellasin the form of hull, are exactly alike. In 





view of this the Admiralty at the outset decided to 
order two sets of propellers for the Lion and two 
sets for the Princess Royal. The Lion carried out 
duplicate tests with the respective propellers. The 
second set has been fitted to the Princess Royal, and 
to-morrow she will undertake measured-mile trials 
corresponding exactly to those run last week, and to 
those also run by the Lion with the different sets of 
propellers. The results of all four sets of trials will 
enable the Admiralty to determine the most suitable 
dimensions of screw-propellers for this type of ship, 
and these will be adopted in both vessels. It is not 
permitted to give details regarding the speed, but in 
every respect both vessels will meet the Admiralty 
aim to add to the Fleet battle-cruisers unexcelled alike 
in speed and offensive power. 





THE LAUNCH OF H.M.S. ‘‘ AUDACIOUS.” 

Tue third of her name in our Navy annals, the super- 
a H.M.S. Audacious was launched by the 
Countess of Lyttonon Saturday last from the Birkenhead 
yard of Messrs. Cammell, Laird and Co., Limited. The 
ceremony was completely successful, but the weather 
was unpleasant, yet the enthusiasm of the assembly was 
not damped, nor did the speeches which followed the 
luncheon suffer in any way. It was decided on all 
hands that the event might be accepted as a happy 
augury of the success of the new Tranmere wor 
of this old-established firm. 

The first Audacious of the British Navy was a 
frigate, built in 1794, which had quite a glorious 
career, during which she fought a celebrated duel 
with the Révolutionaire, a French vessel of 110 guns, 
compared with her own 74. She was in several of the 
noted actions of the period, and for twenty years 
was on actual war service. The second coral alt the 
name was an armour-clad ship, launched in 1869, and 
removed from the Navy List in 1900. The ship 
launched on Saturday last has a displacement ton- 
nage of 23,000 tons, or about three times the com- 
bined tonnage of her two predecessors. She has an 
over-all length of 596 ft.; a length between perpen- 
diculars of 555 ft.; a beam of 89 ft.; and a draught of 
27 ft. 6in. She will be fitted with Parsons turbines 
to develop 31,000 shaft horse-power, and will steam 
ata eeu of 21 knots, Sheis to be fitted with Yarrow 
boilers. Her main armament consists of five pairs of 


13.5-in, guns, and she will have twenty smaller 











weapons and three torpedo-tubes. Her broadside 
armour will consist of a belt 12 in. thick amidships, 
reduced by steps to 4 in. at the bow and stern. The 
heavy guns will be protected by 11-in. armour. 

Though the first vessel of its type to be built by 
them, the Audacious is only the latest addition to a 
list of some 120 ships of all kinds constructed by 
Messrs. Cammell, Laird and Co, Limited, for the 
British Navy during the course of the last seventy 
years. The Audacious is the fourth, and last launched, 
of the battleships of the 1910-11 programme, ber sister 
vessels being the Ajax, the Centurion, and the King 
George V. She was laid down some eighteen months 
ago, and a good deal of notice has been taken of the 
fact that a much longer time than usual has elapsed 
before her construction was brought to the launching 
~~ Though not alone of recent Admiralty vessels 
in having exceeded the official time, the Audacious 
has undoubtedly been hindered to a rather unusual 
extent ; but the chief reason for her being behindhand 
is, as the First Lord stated in the House of Commons, 
‘* directly due to labour troubles.” The country in 
general has suffered from this, and needs no reminder 
of the state of dislocation into which industries have 
wantonly been thrown several times in the past months. 

Messrs. Cammell, Laird and Co. have suffered with 
others, and they had, moreover, an engineers’ strike 
which lasted for twelve weeks, although from the 
very first the firm offered to submit the matter to 
arbitration. The employees for eight weeks refused 
to consider this form of settlement, preferring a strike 
with its attendant misery and loss. They then 
accepted arbitration, and as the award was in their 
favour, they, by insisting on the strike, inflicted on 
themselves and others much needless pain and trouble. 
Much more than this has resulted. Not only was the 
irreparable damage done to the country’s trade which 
all strikes inflict, but the nation has been _handi- 
capped in its necessary preparations for naval defence. 
It is said that a scheme will shortly be launched 
whereby employers will be able to insure against 105s 
by strikes. This for employers may be possible, but 
no insurance scheme can adequately cover the risks to 
the country resulting from delay in taking ne. 
sary measures for defence. Perhaps the proposed 
employers’ insurance scheme will have a sobering 
effect on the employees, when methods of handling 
labour matters more suited to the times may become 
the vogue, . 
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LIFEBOATS ON OCEAN-GOING SHIPS. LIF EDOAN EIR MANIPULATION. 


By Axx. WELIN. 


THE urgent necessity for revising present regulations 
referring to life-saving appliances at sea has recently 
been brought home with terrible force to the public 
mind. Anticipating the ible results of inter- 
national deliberations, the United States Government, 
immediately after the Titanic catustrophe, putes 
that every ocean-going r-steamer must provide 
sufficient boat moan 8 5 on for every soul on board. 
To the lay mind such a rule must appear perfectly 
reasonable, seeing that no objection on the ground of 
expense can be permissible in a matter of this nature. 
But it must be borne in mind that the mere fact of carry- 
ing a full complement of lifeboats implies no guarantee 
of safety. Unless the boats can be readily manned 
and launched with a fair degree of certainty, they only 
constitute so much lumber uselessly carried about. 
During the last few months I have repeatedly seen 
emigrant steamers of the usual Atlantic type supplied 
with a sufficient number of additional boats to provide a 
seat for every person carried, and I am convinced that 
the overcrowding of the decks with these additional boats 
has detracted from, rather than increased, the efficiency 
of the outfit. It is therefore, in my opinion, useless to 
deny that a great number of steamers of this class, 
perhaps the majority, would have to be turned out of 
the passenger traffic once and for all were the ‘‘ boats- 
for-all-regulation” to be rigidly and intelligently en- 
forced. hether these considerations should be allowed 
to influence regulations in cases where a sufficient number 
of boats may be efficiently installed, is, however, quite 
another question. 

The striking differences of opinion expressed at the 
recent inquiry into the Titanic disaster in connection 
with these difficult and comprebensive problems can 
easily be explained by the fact that scarcely any two 
steamers are alike as regards available deck space for the 
object in view. It stands to reason that a boat-deck 
originally planned for, say, twelve lifeboats, may, and 

robably will, be quite unsuited to carry thirty-six. I 

ave in mind just now two beautiful Atlantic steamers 
under construction, each designed to carry 2100 souls. 
With the present arrangement of the superstructure, the 
available deck-space is just a foot or two too narrow for 
double-banking the boats. By reducing the width of the 
deck-houses a few feet, sufficient space might, however, 
be obtained ; and, if done, ideal conditions for the installa- 
tion of at least twice the number of boats would be the 
result. Provided a steamer has three open decks, I think 
it may safely be said that such vessel could, without 
detracting materially from the comforts of passengers, and 
should be so arranged as to provide sufficient boat accom- 
modation for every soul on . Beyond this it hardly 
seems practicable to go, though considerable improvement 
upon present conditions, also as regards smaller vessels, 
may without a doubt be effected. In such cases, how- 
ever, the conditions on each individual ship would have 
to be treated independently, leaving the authorities a 
free band within certain limits to decide what to do. 

Recent developments in the mechanical means for 
handling lifeboats should be of material assistance in this 
connection. Figs. 1 and 2 illustrate a mode of grouping 
the boats which possesses considerable merit. Along the 
extreme edge of the deck is placed an ordinary lifeboat 
(with or without motor) directly attached to the lowering 
tackle, and immediately inboard of it are two ‘‘ decked 
lifeboats stowed one above the other. The davits are of 
Welin’sdouble-acting type (see also Figs. 3 and 4). After 
the outside boat has been lowered it is a perfectly simple 
thing to swing the davit back, pick up the second boat 
(by which time the first one 1 have got clear of the 
ship’s side), and repeat the proceeding with the third 
boat. One point which worried me a t deal after 
this davit had been designed was the difficulty with the 
lowering tackle. After the first boat had been lowered 
it will be obvious that the tackle must be pulled up, so 
as to pick up the next boat. If blocks of the ordinary 
type were used, the bottom block would be sure to turn 
over, or foul, causi loss of valuable time, or perhaps 
rendering the whole thing unworkable. Otherwise, a spare 
set of tackle must be carried for each inboard. boat and 
hooked on to the davit heads, thus involving further loss 
of time. These troubles were at last overcome by means 
of a non-toppling block, pony designed for the 
purpose (Fig, 5), and which has recently n adopted 
on a wholesale scale by some of the largest shipping 
companies. The existence of this block (which has 
lately been modified to suit the heaviest hemp rope), 
puts a different complexion entirely upon the handling 
of a number of boats by one set of davits. Another 
mode of stowage in groups, illustrated by Figs. 6 
and 7, is at the present time largely resorted to for addi- 
tional boats. Though much less efficient. from .a life- 
saving point of view, than the one just deseribed, it has 
the advantage of saving deck space to a very considerable 
extent. 

Yet another ~~ of stowing boats, by placing them in 
rows across the ship, I have sometimes heard described 
asan ideal one. On account of unavoidable deck obstruc- 
tions it is, however, difficult to arrange on a large scale, 
and is, moreover, open to certain objections. The gravest 
of these is, perhaps, that an accident—for instance, the 
impact of a collision—may prevent the launching of the 
outside boat. With only a moderate list of the ship it 
would be practically impossible to run the remaining 
boats up the incline, and the whole of these would thus, 

















_* Paper read before Section G of the British Associa- 
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in one stroke, be thrown out of action. It seems advisable, 
therefore, to limit the units under each set of davits as 
far as ible, and to spread the installation along the 
whole length of the deck. Small derricks or cranes are 
also coming into use for the handling of auxiliary boats, 
which for one reason or other cannot be placed within reach 
of the davits. On the whole I think it may be said that 
shipowners are now prepared to avail themselves of every 
possible means coming within the scope of ‘‘ practical 
politics ” to ensure the ng: | of their passengers. But 
with the present avalanche of suggestions and inventions, 
benevolent advice and angry criticism Fae in from 
every quarter of the globe, the main difficulty is to dis- 
criminate between the and the worthless. And, as 
have said, the designs of the ships, and the conditions gene- 
rally, vary so much that the present chaotic situation is 
by no means difficult to understand. 
Permit me to say here that I do not with those 
who advocate an arrangement of detachable deckhouses 
to act as rafts. One cannot, of course, make such houses 
water-tight if they are to have doors and windows, and 
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without these they would be of little use under ordinary 
circumstances. Nor does any kind of life-raft, dependin 
on self-releasing mechanism, and arranged to float o 
should the ship go down, appear to be of much use. 
Where will you find a crowd of people facing death, under 
circumstances of the most trying nature, sufficiently calm 
and self- simply to sit down and wait till the 
water lifts the raft from its position? I have more th 
once heard inventors of this class of appliance describe 
the advantages of their gear 1n a very plausible manner, 
and it sounds all very simple ; still I have remai 
unconvinced. What with the vortex and suction at the 
last plunge of a sinking leviathan, and the unreliability 
of ——— ——. —— _ = — how 
ingeniously arranged—the possibilities of development 
aivan those lines seem to me to be very limited indeed. 
The more I have looked into these questions—theoretically 
as well as in practice—the more I have become convinced 
that a properly constructed lifeboat placed under efficient 
launching gear is, after all, the best and safest appliance 
obtainable; and of this I am quite certain, that no matter 
what means are provided, the men in charge will have to 
be better acquainted with their gear and more efficiently 
drilled than generally been the case hitherto. 

There are two points in connection with the question 
of stowing boats which ought to be strictly observed. 
First, that they should, whenever possible, be within 


I | board, these “4 J 





than | nical davits. With these the right way of loadi 


actual reach of the davits by which they are to be handled; 
and, secondly, that they should be so placed as to be out 
of danger in caseof collision or bad weather. In order to 
gain deck space for the greater comfort of the passengers, 
it is the practice in many ships to swing the boats out on 
leaving bour, and to let them hang thus from the 
davits absolutely unprotected. It has argued that, 
in case of stranding, the boats would thus be more readily 
got into the water, but the much greater danger of getting 
them smashed into splinters were a collision to take place 
is completely ignored. No consideration of comfort 
should, I think, be allowed to influence a question of this 
nature. With efficient gear for lifting the boats out- 
in a protected position and 
still be ready te use. A high degree of 
reliability isin these matters of far greater importance 
than the possible saving of a few seconds. 

The a t reluctance to demonstrate the handling 
of the lifeboats to passengers is not very reassuring. On 
more than one occasion a request of mine to see the boats 
swung out into the lowering position has been met with a 




















force. The problem is, however, one of considerable 
difficulty in view of the ever-varying conditions under 
which the launching of the boats may have to be carried 
out. The first ship to obtain a really efficient davit 
installation of this nature is the s.s. Imperator, of the 
| Hamburg-Amerika Line, on which the boat-deck lies 
|some 70 ft. above the water-line. The launching of 
| boats on this vessel may be effected in from 40 to 50 
| seconds, and a special adjusting gear permits of the boat 
| descending at any required angle, a point of the greatest 
importance. The hoisting is done by means of electric. 
| ally-driven *‘ fore-and-aft ” transmission shafts provided 
| with ‘‘ friction drives,” each boat being handled quite 
| independently of the others. The largest lifeboats are 
capable of accommodating seventy-six <n and weigh, 
| fu i, loaded, approximately 8 tons each. 

e most interesting feature of this icular installa- 
tion is, however, that a number of the ts will actually 
be age between the lower and the appet promenade- 
| decks (Figs. 8 to 12, page 403), thus leaving a large 
' portion of the top deck unencumbered. So radical a 




















categorical refusal. I remember once in the Indian 
Ocean, on board a liner from Bombay to Aden, I ven- 
ar seayened a suggestion to that effect to the captain, 
who, on being pressed, got very angry, asking me whether 
——— -_ ~ ng = ae swing the boats out. 
ter cajoling him a little, he at last agreed to arrange a 
demonstration with one of the boats. The deck was 
cleared of passerigers and deck-chairs and a small army of 
set to work. Since then I have never wondered 
why such demonstrations are so distasteful to ships’ 
officers ; for although the work was very smartly carried 
out, it upset the whole ship for a t part of the after- 
noon. I cannot help comparing this with what once the 
master of a slow-going Australian freight-steamer, with 
accommodation for a score of passengers, said to an agent 
of mine on his return to England :—‘‘ Those davits of 
— are just as good as a gymnasium—in fine weather 
always give our male passengers permission to mani- 
pulate the boats as much as they like, and you should see 
them working up an appetite in the morning swinging 
the boats in and out.” 

_ There is an old and very generally accepted maxim that 
lifeboats cannot be properly handled if, in case of acci- 
dent, passengers are allowed on the boat-deck, and that 
therefore the boats have to be lowered to the deck below 
before being manned. With the old-fashioned gear I 
dare say this is the proper course to follow, but I wish to 
make it quite clear that it is neither necessary nor 
desirable, where the boats are slung from efficient mecha- 

un- 
doubtedly is to swing the just free of the chocks 
and no more; the people are then allowed to enter while 


ned | the boat is still partly inside the edge of the deck, and 


then, when everything is ready, swung fully outboard, 
clear of the ship’s side, and ow sBentow lowered. The 
actual lowerin seentien could doubtless, even with the 
ordinary man falls, be done much more expeditiously 
than is now generally the case if only reasonable oppor- 
tunity for practising were arranged, and I think it is a 
great mistake not to take the travelling public into one’s 
confidence in matters of this kind. ven supposing 
that it were n to stop the ship for half-an-hour, 
what would it matter, on a trip of several days’ duration, 
if thereby something better were obtained than the sham 
ng which has so frequently taken the place of actual 
practice on board our liners ? 
On account of the continually increasing height of 
modern ships, the old question of substituting wire ropes 
for the usual manilla falls has come up again with renewed 





Sy nage from orthodox methods has, of course, required 
a long time to mature. The subject was first broached 
by the author of this paper in 1907, at the annual meet- 
ing of the Shipbuilders’ Society of Germany, and it has 
since repeatedly been under discussion by various tech- 
nical societies without, apparently, gaining much favour. 
The advantages are however, considerable. Not only 
will the boats have a far better chance of reaching the 
water safely, and the lowering operation occupy less 
time, but the risk of overcrowding the decks in time of 
danger will be greatly minimised. Important advantages 
affecting the stability of the ship are also obtained. The 
principal mechanical feature of the arrangement is that 
one at least of the two davits is supported above the boat, 
instead of socketing it at a point below, as is usual. The 
two davits are connec by a coupling-rod attached to 
short cranks on the davits proper, so that the arms stand 
at every point parallel to one another ; the boat travels 
parallel with its own axis, and the tackles always remain 
In a vertical position. } 

Before concluding these remarks, I wish to emphasise 
the fact that the life-saving value of ships’ boats has been 
greatly er by two inventions, not directly con- 
nected with their stow or gy I mean wireless 
telegraphy and anti-rolling tanks. e last-mentioned 
invention practically removes the risk of boats getting 
crushed against the side of the ship when lowering in 
bad weather, and wireless telegraphy has largely reduced 
the question to one of een eng for transferring 
= from one ship to another in case of disaster. 

trong seaworthy boats, with the largest obtainable dis- 
placement for a given length, will now best meet the 
requirements, a figh degree of navigability being of 
much less importance than formerly. 

Returning for a moment to the question of the effect 
of anti-rolling tanks on the lowering of boats in a heavy 
sea, the following example will, I think, prove convincing : 
—The diagram, Fig. 13, represents the midship section of 
the s.s. Olympic, which ship has a rolling period of 
22 seconds, corresponding with a length of pendulum of 
394 ft. The maximum s of this pendulum in swing- 
ing through an angle of 30 deg. is 29.2 ft. per second. 
Assuming the distance from the davit head to the centre 
of suspension, O, to be 80 ft., it will be seen that the 
maximum speed of the former is about one-fifth of that 
of the pendulum, or, in the horizontal direction, 4.6 ft. 
In the diagram the boat is shown some 45 ft. down the 
side of the ship, and will thus come into contact with the 
hull at a point which, at the time of impact, will itself 
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ve a receding motion of 1.2 ft. per second. The appar- | works out approximately 4 ft. per second, and the force | are properly designed, a much greater reduction of the 
ry mene of the boat at the time of impact is | of impact,.assuming the weight of the boat, fully loaded, | rolling Sootiat than the one here assumed can readily be 
sonsequently 3.4 ft. To arrive at a correct result, how- | to be 64 tons, amounts to no less than 3640 ft.-Ib. effected, and the risk of damaging the boats thus entirely 
ever, it is necessary to consider also the independent} While the action of anti-rolling tanks has little or no | removed. 
swinging motion of the boat, which, of course, varies | effect on the pitching and heaving movements of a ship, It is obvious, but none the Jess interesting to note in 
with the length of the suspending tackle. If P is the | the possibility of greatly reducing the rolling motion by | this connection, that the greater the difference between 





Fig. 10. 
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the distance of the davit-head to the centre of suspension 
| and the length of the theoretical pendulum of the ship, 
| the less severe will be the punishment of the boat on 
| coming into contact with the hull. A vessel with a slow- 
| rolling motion (4.¢., a long pendulum), and with the boats 
- ‘ ee! te | ae low down, is consequently a safer ship in this 
Position of Sheave whan |respect than one where the conditions are reversed. 
Davit swung out | Independent mechanical arrangements for mitigating 
| the risk of lowering boats in a sea-way also exist, but, 
| being of less practical value, I do not propoee to deal 
length of the theoretical pendulum of the ship and T the | the use of such tanks has teen repeatedly proved. Say | with them here. As regards continuous cork or kapok 
length of the tackle, the striking speed of the boat is | that the angle of rolling in the above instance were thus | fenders, frequently seen on the boats on foreign steamers, 
found by multiplying the horizontal speed of the point of | reduced from 15 deg. on each side of the perpendicular to|and now recommended in Lord Mersey’s report for 
5 deg., the striking speed of the boat would be corre- adoption also in this country, it seems to me doubtful 
suspension (i.¢., the davit head) by rt (in this instance | spondingly reduced to about 16 in. per second. The force | whether they are of any real value as a protection, and 
y ae of impact being proportionate to the square of the speed, | though without any actual experience on which to base 
394 =1.13), and then deducting f th It thus | the boat would in the latter case only have to sustain | this opinion, I am inclined to think that the result of 
ripe... MAEer: a "*!a blow amounting to some 400 ft.-Ib., which should | careful experiment would be very different from that 
obtained the recedin 7 of the point of contact. The | involve small risk of actual damage, though it might give | anticipated. Certain it is that they increase the difficult, 
actual striking mens | of the boat in the present instance | the occupants an unpleasant shaking. Provided the tanks | of sliding the boats down the side of a listed vessel. 
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pair of large pudding fenders, loosely suspended from the 
in gunwale of the boat, might be made somewhat 
more efficient, and would also be less liable to tip the 
boat if fouled by any projection on the hull during 
lowering operations. 
One word more about the boats themselves and I have 
finished. The great majority of seafaring men prefer 
the ordinary type of lifeboat, whether built of wood or 
steel, to any other kind of floating equipment, and, after 
the experience recently gained, this opinion seems to be 
fully justified. But with an iamensed number of boats, 
the problem of stowage is, as already pointed out, oo 
accentuated. In numerous cases, collapsibles of some 
kind will have to be resorted to, and here the question of 
type comes in. That the flimsy material used in such 
has proved extremely difficult to maintain in a 
serviceable condition, especially in the tropics, has never 
been denied, and it appears beyond doubt that it is also 
wholly inefficient as a protection against the sea. It is 
satisfactory to note, however, that improvements are also 
being effected in this respect, one result being the con- 
struction of a new boat, which has recently been eves 
by the United States authorities as a Section A lifeboat. 
It consists of a decked hull, with the sides extending 
above the deck some 15 in. Folding weather-boards of a 
substantial construction are hinged to the top edge of the 
sides and may be raised in a second, automatically lock- 
ing themselves in the upright position. Similar 8 
are then dropped in at the ends and the boat is ready for 
lowering. Two of these boats may be stowed on each 
other without any risk of damage, and, the coefficient of 
fineness being 0.9 as against 0.6 for a Section A lifeboat, 
the carrying capacity of two of these boats works out at 
approximately three times that of a lifeboat of the ordi- 
nary type ps | the same deck space. They are 
fitted with self-clearing pipes, and, when uired, are 
reinforced by fenders of balsa w: There is, on the 
whole, no more comfortable and seaworthy boat yet de- 
designed, and, though somewhat expensive to build, 
it should, in my opinion, materially facilitate the solu- 
tion of the boatage question. 





THE DETERMINATION OF THE STRESSES 
IN SPRINGS AND OTHER BODIES BY 
OPTICAL AND ELECTRICAL METHODS.* 


By E. G. Coxrr, M.A., D.Sc., Professor of Mechanical 
Engineering in the City and Guilds of London Tech- 
nical College, Finsbury. 

THE principal difficulties in determining experimentally 
the stress in a body of a form usually arise 
from the great variation of stress intensity as we pass 
from any point to a neighbouring one in the body, and 
hence any alterations of form and configuration produced 
by stress and capable of measurement, such as the defiec- 
tion of a spring, afford little or no information of the 
condition of stress in the body, unless we are able to 
formulate a theory uf the behaviour of the structure in 
agreement with the measurements obtainable by experi- 
mental means. 

In some kinds of springs these conditions are fulfilled 
very nearly, and it is not difficult, for example, to calcu- 
late very approximately, the stresses in a helical sprin 
dus to a given deflection, if the wire composing it is o! 
circular, elliptical square, or like section, provided that 
the usual assumptions of the theory of elasticity are com- 
plied with. In other forms, such as plate springs, the 
conditions are less favourable since experiments showt+ 
that, where plates are built up into a matrix, the rubbing 
friction between the surfaces in contact is often so con- 
siderable that the spring taken as a whole cannot be treated 
as an elastic body, although each of its se te plates may 
be considered as such. It is therefore far more common 
among makers and users to depend on experimental 
information in the design and construction of springs. 
The usual methods of experiment in a testing-machine, 
however, give merely the relation between the load and 
deflection, while strain measurements at the surface of 
the material are very difficult to apply, so that little 
knowledge of the stress distribution can be obtained by 
these means. It is ~ that in some cases experi- 
ments on models made of transparent materials ma 
prove of use in determining the stresses in springs built 
up of curved plates, or constructed from a ribbon coiled 
in # plane, as in a watch-spring. ; 

An optical examination gives a measure of the differ- 
ence of the principal stresses at a point in thesection, and 
as, in general, the minor prinoipal stress is negligible, the 
distribution is directly determinable. Experimental 
comparisons of the stresses in steel and some transparent 
materials show that the effects produced are very similar, 
and we may therefore obtain a fair approximation to the 
stress distribution in a steel spring by an optical exami- 
nation of a transparent model. A very considerable 
advantage of such an examination ig thata general idea of 
the stress intensity throughout the whole model can often 
be obtained by a visual examination, such as, for example, 
is shown by Fig. 1, in which a spring, with four plates 
secured by a central pin, is supported at the centre and 
loaded equally at each end. Viewed by circularly- 
polarised light, the model shows a dark 
centre of depth of each plate, and parallel to the 7 
and lower faces. This band runs along the whole of the 
length supported by the plate below. Above and below 

is central band there are parallel colour bands shown 
by dark bands in the photograph, indicating the inten- 
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band near the | th 


sity of stress in the material, while the ends of each 
plate show alterations in stress distribution, accom- 
panied by local variations of stress at the extreme 
points. The short bottom plate shows the same general 
effect as the ends of the longer plates, and the colour 
indications are similar to that observed when a canti- 
lever is loaded by forces distributed along its upper 
face. More detailed views of a larger model of a plate- 
spring are shown in the accompanying photographs, in 
which four separate plates are dat 5 ! a central 
buckle. Fig. 2 shows the bands produced by stress in 
the upper rows of plates close to the buckle, in each case 
characterised by a nearly central dark band denoting the 
position of the neutral axis, and with colour bands above 
and below indicating the intensities of the tension and 
compression stresses at the places where they occur. 
These views show that the upper plates near the buckle 
are all stressed in the same manner and to approximately 
the same degree of intensity at corresponding points of 
their depth. Measurements of the differences of princi- 
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Fg. 3. STRESS DISTRIBUTION IN CROSS 
SECTIONS OF PLATES IN POUNDS PER SQ.1NCH 





pal stresses are plotted in Fig. 3, showing that if we may 
neglect the influence of the minor principal stresses this 
is substantially the case. Some differences occur in this 
instance, however, and the bending moment is greatest 
at the top plate, and lessens slightly with each succeed- 
ing lamina until we reach the short bottom plate where 
the stress appears to be mainly that of shear. 

This is more evident if the lines of principal stress are 
plotted from observations of their positions at points 
throughout the plate. These lines are roughly shown in 
e accompanying Fig. 4, and they show the existence of 
shear stress accompanied by local pressure stresses at the 
extreme points of the plate. Trimming the end of a 
plate alters the stress distribution considerably, and it is 
easy to show the general effect of this change, as in 
Figs. 5 and 6, where Fig. 5 shows the right-hand end of the 
third plate before trimming, and Fig. 6 shows the left- 
hand end of the same plate reduced to a nearly tri- 
angular form. The colours in this plate, indicated by the 
bands of the photograph, show that a very considerable 
increase of stress intensity accompanies this change of 
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form. The effect of the load at the extreme.end of the 





spring also appears in Fig. 7, with the shackle for apply- 
ing load shown secured by a pin to the extreme end of the 
top plate. ; 

Another type of spring which affords a more simple 
example is that of a ribbon of rectangular section in the 
form of a flat spiral. If this is subjected to equal and 
pee moments at the ends, we obtain a distribution 
of stress at each section corresponding to that of a beam 
of varying curvature a arn to uniform bendin; 
moment. A change in the bending moment thus causes 
the centrally-placed neutral axis to move as the spring 
vibrates, owing to the change of curvature and stress 
intensity, and this movement becomes very marked if 
the spring oscillates on each side of its unstressed posi 
tion. Measurements a] r to show that, unless the 
curvature is very great, there is an approximately linear 
distribution of stress across the section except close to 
the ends where local stresses become important. Optical 
methods of determining the distribution of stress in 
springs and other bodies must necessarily be confined to 
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models ; but this objection—if it is so regarded—may be 
entirely removed if advantage is taken of the thermal 
roperties of materials under stress, the fundamental 
acts of which were discovered and investigated by Thom- 
son and Joule. It is easy to show that a metal, when 
subjected to stress within the elastic limit, experiences 2 
very small change of temperature—a diminution for ten 
sion stress and an increase for compression stress—and 
this alteration is proportional to the load applied. This 
change of temperature can be readily shown by a thermo- 
pile ; and, asan example, Fig. 8 shows some observations 
obtained for the case of a tension member subjected to a 
uniformly increasing load, and rising to a maximum 0! 
21,000 Ib. per sq. in. The galvanometer deflections, 
plotted on a time base, show the diminution of tempe- 
rature experienced; and since the bar is continually 
tending to return to thermal equilibrium with the sur- 
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rounding atmosphere, a correction must be applied to the 
readi The correcting factor may be readily obtained 
from the tail of the experimental curve, and the modified 
readings then follow the curve shown by IL.; they are 
now proportional to the time and therefore to the rate 
of application of the load. This and other experimental 
results,* which need not be quoted here, show that the 
thermal effect is proportional to the stress for the whole 
range of elastic deformation in both tension and com- 

jon. 
—— riment also shows that the thermal effects pro- 
du in a beam subjected to bending correspond to the 
known stresses across the transverse sections. « The case 
of pure shear is of considerable interest, since it may be 
regarded as the result of compression and tension stresses 
of equal intensities at right angles, and the sum of the 
thermal effects is zero. On the other hand, the optical 
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effect of a shear is proportional to the arithmetical sum 
of the principal stresses at a point. Both methods of 
experiment may be advantageously employed in many 
cases, and in some investigations now in progress on 
springs and plates of various forms, the results obtained 
optically are being examined independently by thermal 
tests. For example, the optical effect of two equal- 
like priacipal stresses at a point produces a dark 
field between crossed Nicols similar to that observed 
in places where there is no stress at all, so that both 
cases give the same optical effect. Thermal measure- 
ments, however, distinguish between these cases and 
afford a measurement of the stress distribution where an 
optical test fails. Sa ; 

The principal difficulty in the application of thermal 
measurement is in the very small range of temperature— 
less than 0.05 deg. Cent. per 1000 Ib. of stress for steel— 
and the large corrections which Fig. 8 shows are required 
to allow for the exchanges of heat with surrounding 
bodies. A third mode of investigation of the stresses in 
springs and other bodies is offered by the permanent elec- 
trical differences between stressed and unstressed metals, 
a phenomenon discovered by Lord Kelvin.+ The poten- 
tial difference available within the elastic limits of a 
material like steel or wrought iron is, however, very 
small, and some experiments made for the purposes of 


the present paper show that it is less than 0.2 microvolts f 


per 1 deg. Cent. of difference between hot and cold 
junctions. 








Tue Iranian Navy.—Six torpedo-boat destroyers, 
which have been named the Intrepido, the Impavido, 
the Impetuoso, the Indomito, the Insidioso, and_ the 
Irrequieto, are about to be brought into service. They 
have been fitted with turbines of an Italian ty 
and they will each carry five guns and two rh ~ 
tubes. They have a displacement of 686 tons each. 
Their radius of action is 1400 miles when running at a 
reduced speed ; their ordinary working speed is to be 
30 knots for not less than three hours at a time. 





AMERICAN IRRIGATION.—The approved irrigation pro- 
jects commenced in the United States to the close of last 
year comprised 2,688,450 acres, involving an estimated 
expenditure of 64,292,000 dols. In this expenditure 
projects in Arizona were estimated to cost 9,500,000 dols. ; 
those in California 5,238,000dols. ; Colorado, 4,681,000dols. ; 
Idaho, 9,606,000 dols. ; Nebraska and Wyoming, 8,971,000 
dols. ; Nevada, 4,292,000 dols. ; South Dakota, 2,993,000 
dols. ; Utah, 1,603,000 dols. ; and Washington, 5,420,000 
dols. Works at Carlsbad and Hondo, New Mexico, have 
been completed, and a similar report may be made wit! 
regard to other works at Okanogan and Yakima, Washing- 
ton. Works at Salt River, Arizona, have been advanced 
to the extent of 93 per cent.; works at Garden City, 
Kansas, to the extent of 98 per cent. ; at Belle Fourche, 
South Dakota, to the extent of 95 per cent. ; at North 
Platte, Nebraska, to the extent of 81 per cent. ; at Boise, 
Idaho, to the extent of 85 per cent. ; at Minidoka, Idaho, 
to the extent of 93 per cent.; at Umatilla, O , to the 
extent of 83 per cent.; and at Orland, California, to 
the extent of 82 per cent. The chief object of the 
American islature in pressing forward these irrigation 
works is to increase the area of land suitable for the 

roduction of wheat and maize. The best agricultural 
ands in the United States are now nearly all occupied ; 
and as the population has greatly wae = § it has become 
necessary to extend agricultural production. Interest 
will have to be charged for capital expended on these 
irrigation works, and this will possibly have some effect 
on future wheat and maize prices. 





* See 5, “*On the Measurement of Stress by 
Thermal Methods,” by E. G. Coker, Trans. Roy. Soc., 
Edin., Vol. xli., 1904. 
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THE DISTRIBUTION OF PRESSURE ON 
INCLINED AEROCURVES.* 


By A. P. Tuurston, B.Sc., A.F.Ae.S. 


WHEN an aeroplane or aerocurve is driven through the 
air with its plane or chord inclined to the direction of 
motion, the resultant force due to the reaction or resist- 
ance offered by the air may be resolved vertically or 
horizontally into two components, known respectively as 
the lift and drift of the plane or curve. The magnitude of 
these forces depends upon the area, the stem and the 
shapeof the curve. The lift re nts the weight-carry- 
ing capacity of the curve, and the drift the force required 
to drive it. The efficiency of the curve is represented by 


the ratio ante the curve having the greatest lift with 


the smallest drift being the most efficient. 
an aeroplane it is necessary to consider the values an 
the ratio of the lift and drift, and also the position of the 
centre of pressure—i.e., the ition at which the 
resultant force acts at the inclinations at which the 
machine is to fly. 

Hitherto it has been usual to weigh the values of the 
lift and drift by means of a delicate balance, and to deter- 
mine the position of the centre of pressure by pivoting 
the plane and reading the inclination at which the resul- 
tant force passes through the pivoting point. 5 

These methods have the objection that the relative 
contribution of the upper and lower surfaces of the curve 
to the lift and drift are not shown, and also that the 
actual point of application of the resultant is not given. 

By obtaining curves of the distribution of pressure on 
the upper and lower surfaces of an aerocurve at all inclina- 
tions, the values of the lift and drift, and the position of 
the centre of a may be determined, and also the 
relative contributions of the upper and lower surfaces to 
the resultant forces. It is, ohne more convenient 
to treat of the resultant) forces as normal and tangential 

ressures to the aerocurve, and this method will be 
Followed in this contribution. 

Method of Making the Experiments.—In order to deter- 
mine the curves of pressure distribution, metal aero- 
curves of the required shape were made, and two small 
chambers or tubes were soldered transversely across the 
upper and lower surfaces of the aerocurve respectively, 
but spaced apart in plan to leave the surface of the aero- 
curve below or above them quite clear of obstruction. 

A series of small holes at known distances apart were 
drilled through the plane into the chambers. These 
holes were = lt with vacuum wax. The tubes or 
chambers were connected to one arm of a delicate tilting 
water-gauge or manometer, and the other arm was con- 
nected to a Pitot static tube in the tunnel. One of the 
holes was then unstopped, and the pressure was read at 
various inclinations of the aerocurve. The aerocurves 
were mounted in a rotary carrier in a wind tunnel, and 
the carrier was provided with a graduated disc so that the 
inclination could be read from the outside of the tunnel. 
When all the readings h»d been obtained for the first hole, 
it was replugged and the next hole was unstopped. A 
resh series of readings were then made. This process 
was repeated throughout the series. The readings so 
obtained were reduced to a standard wind velocity. 

Three aerocurves of the same superficial area, and bent 
into ares of circles having cambers of ;yth, y;th, and 
ith the span respectively, as shown in Fig. 1, were experi- 
mented with. 

Curves of the Distribution of Presswre.—Curves of jthe 
distribution of pressure were obtained for all the three 
aerocurves at the angles — 5 deg., 0 deg., + 5deg., 10 deg., 
15 deg., 20 deg., 30 deg., 45 deg., 60 deg., and 90 deg. 
The pressure is given for convenience in terms of the 
rise Tou of water-gauge in millimetres. For the water- 
gauge used, pressure (in millimetres of water) = rise of 
nut x 0.936. 

The pressure diagrams for the aerocurve No. 1, Fig. 1, 
are shown in Fig. 2. In all cases the curves a represent 
the pressure distribution on the convex, or suction, 
side of the aerocurve, and the curves b the pressure dis- 
tribution on the concave, or compression, side. A 
—— ressure or compression, is set off below the 

orizontal line, and a negative pressure or rarefaction 
is set off above the horizontal line. The left-hand sides 
of the diagrams correspond with the front edge of the 
aerocurves. The inclination of the chord of the aero- 

curve is spoken of as the inclination of the aerocurve. 
hen the aerocurve 1 is at —5 deg. the front portion 


In designin 


h|of the convex, or suction, side is in compression for 


nearly one-fourth of the width, and the front portion of 
the concave, or compression, side is in suction for 0.85 
times the width. his distribution of pressure gives 
a very strong depression on the front of the aerocurve, 
and a lift at the back, and the centre of pressure is 0.315 
times the width in front of the plane. It follows that, 
in designing an aeroplane, provision should be made to 
take the torque and the downward thrust on the wings, 
which may be produced by slightly altering the inclina- 
tion of the wings for the pur of swooping down. 
This effect is stronger for the Saverves 2 and 3, which 
have a greater camber. It would appear probable, as 
ene by M. Blériot, that several of the disasters in 
mid-air, in which the wings have been observed to col- 
lapse downwards, may have been due to the fact that, 
although the bracing was strong enough to take the 
normal lift, it was not strong enough to take the rapid 
reversal of pressure, and the accompanying change of 
torque which occurs between the inclinations of + 5 deg. 
and -5 deg. When the aerocurve 1 is at 0 deg. it is 
exerting a substantial lift, but the front portion of the 
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compression side is in suction. The centre of pressure 
now acts at a point 0.545 times the width behind the 
front edge. 

At an inclination of + 5 deg. the front edge of the 
back of the aerocurve experiences a heavy suction, which 
rapidly decreases and then remains approximately con- 
stant to the rear edge. The centre of pressure is now 
0.385 times the width from the front — At an inclina- 
tion of + 10 deg. the compression at the front edge has 
increased, the suction at the front edge is more sustained, 
and the centre of pressure has slightly travelled 
forwards. 

At + 15 deg. the peak of the suction curve has dis- 
appeared, and the suction is approximately constant from 
back to front of the plane. The compres-ion has decreased 
continually from the front to a smail suction at the back, 
and the centre of pressure has travelled slightly back- 
wards. The curves for the angles 20 deg., 30 deg., 
45 deg., 60 deg., and 90 ceg. do nut appear to require 
explanation. 

The corresponding curves for the aerocurve No. 2 are 
shown in Fig. 3. 

With the aerocurve inclined at —5 deg., it is subjected 
to a strong torque the front pecs being depressed, and 
the back portion lifted. The centre of pressure is 4.4 
times the width in front of the front edge. At an incli- 
nation of + 5 deg., the front edge of the convex side 
experiences a heavy suction which rapidly falls off in a 
series of waves to the rear edge, am the compression 
curve on the concave side is nearly symmetrical. The 
centre of pressure is now 0.43 times the width behind the 
front edge. At + 10 deg. the suction at the front ed 
is still greater and the centre of pressure is 0.34 times the 
width from the front edge. When the inclination is 
+ 15 deg. the suction due to the ‘‘ shock entry” on to the 
air is not so great at first, but rapidly increases and then 
decreases towards the back, thus forming a peak. The 
position of the centre of pressure is the same as for the 
previous inclination. At an inclination of + 20 deg. the 
suction peak has practically dis«ppeared. 

The pressure diagrams & the werocurve No. 3 are 
shown in Fig. 4. 

At an inclination of — 5 deg. the depression or negative 
lift is considerably greater than for the previous aero- 
curves, and the centre of pressure is 0.155 times the 
width behind the front edge. When the inclination has 
been increas:d to 0 deg. there is a positive lift and the 
centre of pressure has travelled to a ition 0.69 times 


the width behind the back edge of the aerocurve. At 
an inclination of +5 deg. the centre of pressure is 
0.63 times the width behind the front edge 0,37 times 


the width in front of the back edge. At + 15 deg. the 
great increase of suction at the front edge due to *‘ shock 
entry” begins to make its appearance, and at + 20 deg. 
it is much greater. At + 30 deg. the suction peak has 
disappeared. 

It will be noticed throughout all the diagrams that, 
with the exception of the angles 20 to 60 for aerocurve 
No. 2, the convex, or suction, side contributes more to the 
normal pressure than the concave, or compression, side, 

The Curves of Normal Pressure and Inclinution.—The 
pressures recorded were in all cases perpendicular to the 
surface, and since the aerocurves were arcs of circles, they 
should be set out upon a radial diagram, the vertical 
component of which would give the normal pressure, and 
the horizontal component the tangential or force parallel 
to the chord. 

A force y acting normally over a small area x, which 
makes an angle of @ with the chord, has, as its vertical 
component, 

(1) 


If the area z is placed at its true inclination, and the 
force y is set up vertically, then the total force is 


y x horizontal component of « = y x 2 cos @ (2) 


Which is the same as (1) above. 

Hence, if the radially read forces are set up vertically 
from a horizontal projection of the plane, the foreshorten- 
ing of the area due to projection will correct the error 
due to the inclination of the force, and the area of the 
resultant diagram will give the total normal force acting 
over the aerocurve. 

A corresponding series of diagrams resolved at right 
angles to the above will give the corresponding tan- 
gential pressures. This has been done for the three 
eurves, the areas being measured by a planimeter, and 
the results plotted in Figs. 5 to 10. 

Fig. 5 gives the normal pressure Pa for the aerocurve 
No. 1 expressed in a percentage of the normal pressure 
Py when the aerocurve is normal to the wind with the 
concave side facing the wind. Ourve a gives the pres- 
sure due to the convex, or suction, side, curve b that due 
to the concave, or compression, side, and curve c gives the 
total pressure. It will be seen that the well-known 
hump in the pressure curve is due almost entirely to the 
convex, or suction, side of the aerocurve. 

As before remarked, the pressure due to the convex 
side is always greater than that due to the concave side. 
The importance of the suction side of an aerocurve or plane 
is thus demonstrated. The equation giving the value of 
the total pressure to within 4 per cent. for inclinations 
between -1 deg. and +15 deg. is :— 


yoos? xa. 


= = 0.63 — 0,0084 (14 - 1)". (3) 
Where a 
I = inclination in degrees. 
Pa = normal pressure at inclination a. 
Py = normal pressure when the curve is normal to the 


wind. 


Fig. 6 shows a corresponding series of curves for the 
aerocurve No. 2. The curves are very similar to the pre, 
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vious ones, but for small les a much greater propor- 
tion of the normal neat due to the convex ade, 
and for angles above + 20 deg. a smaller a patna of 
the normal re is due to that side. The equation 
iving the value of the total pressure to within } per cent. 

i inclinations between —1 deg. and +15 deg. is :— 
Pa (4) 

wo 


Fig. 7 shows a corresponding series of curves for the 


Fig.1. 


= 0.724 — 0.0029 (15.5 — I)? . 


aerocurve No. 3. For small angles the pressure due to 
the convex side does not increase so rapidly as in the 
previous cases, and the pressure due to the concave side 
1s negative until the inclination of the plane is above 
3deg. The equation giving the value of the total pres- 
sure to within 3 percent. forinclinations between — 1 deg. 
and 21 deg. is 

Pa 
5 
Pro - 

Equation (3) substantially agrees with the observed read- 
ings between —5 deg. and +15 deg., and equation (4) 
between —2 deg. and +18 deg. 

The Tangential.—The tangential force is the sum of all 
the components of the forces parallel to the chord of the 
aerocurve or aeroplane. In the case of the aeroplane the 
tangential force always acts in the reverse direction to 
the movement of the plane, but, as was discovered by 
Lilienthal, and substantiated by the Wright Brothers, 
the tangential of the aerocurve between certain inclina- 
tions acts in the direction of motion. 

A tangential force which acts in the reverse direction 
to the motion of the aerocurve is called a “positive 
tangential,” and similarly, one which acts in the direction 
of motion is called a ‘‘ negative tangential.” 

It is obvious that when the tangential has a negative 
value it has components which assist the lift and decrease 
the drift. A large negative tangential, particularly at 
small angles, is therefore desirable. 

The value of the ta tial obtained by plotting the 
resolved components of the pressures does not include 
the friction cages the aerocurve or plane, but it includes 
all the forces which give the tangential a negative value. 
Diagrams were therefore drawn corresponding to those in 
Figs. 2, 3, and 4, but resolved parallel to the chord. The 
area of these diagrams was measured by a planimeter. 
The results are plotted in Figs. 8, 9. and 10. 

Fig. 8 shows the values of the ta: tial Ta for various 
inclinations a of the aerocurve No. 1. Curve a gives 
the value of the tangential due to the convex side, 
curve b that due to the concave side, and curve c the total 
value. Negative values are set up above the horizontal 
line, and positive values below the horizontal. 

“The maximum value of ‘he negative tangential is at 
about + 10 deg., and the larger portion is contributed by 
the suction, or convex, side of the aerocurve. 

Fig. 9 shows similar curves for the aerocurve No. 2. 
The main characteristics are the same, but every value is 
inc . The peak of negative tangential due to the 
convex side has greatly increased, but its maximum 
ocours at a slightly greater inclination than in the 
previous case, 

Fig. 10 shows similar curves for the aerocurve No. 3. 
Again, all the o teristics are similar, but the values 
are further increased. The summit of the peak now 
occurs at an inclination of abou) 20 deg.; moreover, a 
reverse peak of positive pressure occurs when the incli- 
nation is nothing. These curves, shown in Figs. 8, 9, and 
10, demonstrate in a very clear way the superiority of the 
aerocurve over the aeroplane. 

The most economical angle at which to run these aero- 
ourvee would be largely determined by the ition of the 

of negative tangential. It is obvious that the 
aerocurve No. 2 would run more efficiently at a greater 

angle than the aerocurve No. 1, and the aerocurve No. 3 
at a still greater angle. 

It would be interesting to carry out an investigation on 
the above lines with all the various shapes in use on 
actual machines, to determine the shape having the 
cate negative tangential and the greatest ratio of 
an at the flying angle. The lift and drift for any 


nclination may be obtained by taking the vertical and 


= 0.757 — 0.0118 (20 — I)!-36 








horizontal components respectively of the normal and the 
tangential pressures. 

Travel of the Centre of Presswre.—Figs. 11, 12, and 

13 show plotted the position of the centre of pressure at 

various inclinations. The right-hand curve shows the 

ition of the projections on the chord, and the left- 

d curve the height of the centre of pressure above the 

chord. When the aerocurve No. 1 is normal to the wind the 

centre of pressure is at the centre of the curve, and as the 

inclination is decreased the centre of pressure at first 
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approaches the front edge. At the inclination of 7.5 deg. | 


a reversal of direction takes place, and the centre of 
pressure travels backward to + infinity. At —5 deg. 
the centre of pressure is seen returning from — infinity in 
the other direction. The travel of the centre of pressure 
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place at about 13 deg., and for the aerocurve 3, Fig. 13, 
the reversal takes place at about 22deg. When the aero- 
curve No. 2 is at 0 deg. the centre of pressure is 0.6 times 
the width behind the leading edge. As the inclination 
becomes negative the centre of pressure travels to + 
infinity, and at —5 deg. it is seen returning in the other 
direction from — infinity and 4.4 times the width in front 
of the leading edge. The centre of pressure for the aero. 
curve No. 3 also travels to + infinity, and returns from 
—infinity between the angles of 0 deg. and —5 deg. 


os PRESSURE DISTRIB- 
JON CURVES FOR 
AEROCURVE HAVING A 


AEROCURVE N°3. 


All these aerocurves are therefore strongly unstable at 


for the aerocurves Nos. 2 and 3, Figs. 12 and 13, are | small angles, since the principle for automatic stability is 
similar, but the reversal of the travel takes place at | that the centre of pressure should continually approach 


greater angles. 
Thus, for the aerocurve 2, Fig. 12, the reversal takes 


the front edge for a continuous decrease of inclination. 
In conclusion, the author would thank Mr. E. E. 
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the leading cdge in terms of the width 


Farrant, B.Sc., for much painstaking assistance in making 
the numerous readings connected with this communication. 

He would also thank the Governors of East London 
College for permission to carry out the work in the aero- 
dynamical laboratory at the college 








AMERICAN PETROLEUM.—The petroleum area of the 
United States is estimated at 8850 square miles. The 
following States contributed to this area :— Alabama, 
50 square miles; Alaska, 500 square miles; California, 
850 square miles; Colorado, 200 square miles ; Idaho, 
10 square miles ; Illinois, 200 square miles ; Indiana, 1000 
square miles ; Kansas, 200 square miles; Kentucky, 400 
square miles ; Louisiana, 60 square miles ; Michigan, 
80 square miles ; Missouri, 30 square miles ; New Mexico, 
80 square miles; New York, 300 square miles ; Ohio, 
650 square miles; Oklahoma, 400 square miles; Penn- 
sylvania, 2000 square miles ; Tennessee, 80 square miles ; 
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hd ng 570 square miles; and Wyoming, 750 square 





Borer Freep anp Conpensgk Warers.—Mr. E. E. 
Basch finds that, although boiler feed-water is softened, 
id to purified by treatment with 
“*permutite,” or artificial zeolites, since the salts which 
cause incrustation are aay replaced y soluble ones, 
such as sodium carbonate an 
the water becomes rich in these soluble salts, and must 
he removed periodically, whereby much heat is lost, and 
the cost of treatment with permutite is thus increased. 
According to Messrs. Cribb and Arnaud in 1905, water 
more than a certain proportion of alkali does 
iron, and according to Messrs. Heyn and 
Bauer in 1908, the presence of a considerable quantity of 
sodium carbonate in water retards the rusting of iron. 
J ; 0 The conditions that obtain in boilers, however, are much 
exas, 400 square miles; Utah, 40 square miles; West | more complex than those under which the experiments 
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of these workers were made. According to recent 
experiments, sodium chloride prevents the protective 
inlipenes of sodium carbonate on iron. Practical ex- 
perience has shown that water that has been treated 
with permutite is liable to froth in the boiler, owing to 
the presence of alkali, besides causing corrosion. e 
most satisfactory boiler feed-water is, of course, con- 
densed steam, if oil can be kept from it. It is of im- 

tance to note that W. Heym has devised an electro- 
ytic separation of oil from condenser waters. He states 
in Elektrochemie Zeitschrift for 1912 that the oil which 
separates in the condenser water from steam-engines is 
apparently nt in & condition similar to that of a 
negative colloid. It is suggested that it should be 
removed by electrolysis of the condenser water, to which 
sodium carbonate, or other salt, has been added, between 
iron electrodes. The formation at the anode of a posi- 
tive colloidal basic salt of iron leads ultimately to the 
mutual precipitation of the oil and the basic salt, which 
can easily be removed by filtration. 
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COLONIAL AND FOREIGN ENGINEERING 
PROJECTS. 


WE give below a few data BB any one and 
foreign engineeri jects. Further information con- 
coning these oe A yaten be obtained from the Com- 
mercial Intelligence Branch, Board of Trade, 73, Basing- 
hall-street, London, E.C. j 

Canada; The Imperial Trade Correspondent at Vic- 
toria, B.C., has forwarded an extract from the local 
press showing that tenders? have been received for the 
construction of the breakwater at Ogden Point, a part 
of the scheme for improving the harbour at Victoria. 
It is expected that engineers from the Public Works 
Department, Ottawa, will shortly commence to prepare 
plans for the construction of the five piers and other 

ublic works which will follow on the building of the 

reak water. . ae 

Spain: The Gaceta de Madrid notifies a competition 
of plans and specifications relative to the construction of 
a strategic railway from Ciudad Rodrigo to Rio Tajo. 
passing by Hoyos, Corfa, and Torrejoncillo. The line 
must 4 equipped with material capable of carrying 
pieces of artillery each weighing 4} tons. The Gaceta 
also contains a notice that tenders will be opened on 
November 9 at the Direccion General de Obras Publicas, 
Ministerio de Fomento, Madrid, for the construction of 
an electric tramway in the towns of Vigo and Lavadores. 
Although these contracts will probably be awarded to 
Spanish firms, nevertheless the carrying out of the 
work may lead to the purchase of material out of Spain. 
The Gacetg further announces that Don José L. Uampo 
has applied for a concession for the construction of an 
electric tramway in Barcelona, from the Rambla de 
Catalufia to Pedralbes. The Gaceta also notifies that 
tenders will be opened on October 7 at the offices of the 
Direccién General de Obras Pitiblicas, Ministerio de 
Fomento, Madrid, for the construction of the tenth 
section of the projected railway between Ripoll and 
Puigcerdé, in the province of Gerona, the upset price 
being put at 530,200 pesetas (about 20,000/.). This call 
for tenders is reserved for the supply of material pro- 
duced in Spain, but in the event of no award being made 
a further competition will take place, at which foreign 
material will be admitted, subject, however, to a pre- 
ferential margin of 10 per cent. in favour of Spanish 
material. The Gaceta announces further that a conces- 
sion has been granted to Don Frederico Locatelli for the 
construction of a narrow-gauge mine railway from Cuesta 
de Perales to Monteviejo. ; 

Spain (Canary Islands): The Gaceta de Madrid con- 
tains a notice, issued by the Ministerio de Fomento, 
Madrid, inviting plans and specifications for the construc- 
tion of a strategic —- from Puerto de la Luz to 
Telde, vid Las Palmas. e line must be equipped with 
material capable of carrying ey of artillery weighing 
about 6} tons each. Although this contract probably 
be awarded to a Spanish firm, nevertheless the carrying 
out of the work may lead to the purchase of material out 
of Spain. , ‘ 

Italy : The Gazzetta Ufficiale contains a decree granting 
to the Societa per Ferrovie di Val Senio, Laviosa e Cia., 
a concession for the construction and working of a railway 
for steam traction from Castel Bolognese to Riolo. The 

zzetta publishes a decree prescribing that in the case of 
contracts open to foreign competition for the supply of 
material to the Italian naval arsenals and shipbuilding 
yards a preference of 5 per cent. will be allowed in respect 
of tenders which stipulate for material produced in Italy ; 
that is to say, preference will be given to Italian products 
when tenders for foreign material increased by 5 per 
cent., and, as the case may be, by Customs duties, freight 
charges, and so forth, are not more advantageous than the 
Italian tenders. Foreign firms having branch establish- 
ments or agencies in Italy will participate in this prefer- 
ence cnly when they can prove that they have works in 
Italy capable of manufacturing the articles required. 

Austria-Hungary: The following announcements 
appear in the Zentral Anzeiger fiir das Offentliche Liefe- 
rungswesen, Vienna:—(1) Herren St. Skrzynski and 
oles Zelenski have arranged, in conjunction with the 
Industriebank, to erect a sugar factory in Krzestawice 
at a cost of 5,000,000 kronen (about 208,000/.). The 
factory will accommodate 500 workmen. (2) The Nagy- 
varader Tramway Company have decided to increase 
their capital from 456,000 kronen (19,0002.) to 3,955,000 
kronen (about 165,000/.) for the purpose of proceeding 
with the construction of two new lines. 

Brazil : The British Vice-Consul at Santos, in forward- 
ing a plan of the six canals which will form the new 
surface drainage system of Santos, remarks that these 
canals are being constructed entirely of reinforced 
concrete. The first three canals are completed and the 
fourth is now in course of construction. The remaining 
two have not yet commenced. The following 
decrees are taken from the same issue of the Diario:— 
No. 9657, approving the plans and estimate of 19,668,943 
ee oe = ee. of various ates of | 

turl ilway; No. appro plans an 
estimate of 479,490 milreis for Phe aeuuenstion of the 
Campo to Formoso extension of the Bahia system of rail- 
ways, a distance of 6 miles; No. 9719, approving the plans 
bem estimate of 3,024,089 milreis for the extension of the 
proposed line from Theophilo Ottoni to Tremedal, a dis- 
tance of 31 miles. (1 milreis = about 16d.) 

Ui y. With reference to the Bill proposing the 
expenditure of about 5,957,000. on important harbour 


improvements at the port of Montevideo, it is notified 
that H.M. Legation at that city have forwarded an extract 
from the local press containing a summary (in English) of 
both the Bill and the presidential message which acoom- 
panied it, together with a plan of the proposed works. 
Japan (Formosa).—The following information is from 





the repert by H.M. Consul at Tamsui on the trade of 
Formosa in 1911, which will shortly be issued :—The 
doubling of the track between Taihoku, the capital, and 
Keelung, the chief port, a distance of 18 miles, at a cost 
of 106,000/., is to be commenced in 1912, and completed in 
three years. When this has been accomplished the 
section is to be electrified. The extension of the trunk 
railway to the south is ing, 97,0007. being allotted 
for this purpose for each of the next two financial years. 
A river in that section is to be spanned in the year 
1912-13 by a ny 5000 ft. in length, consisting of twenty 
spans, each 250 ft., which, it is said, will be the longest 
bridge in the East. Auxiliary steam power, such as is 
installed in the new Takow Water Works, will probably 
be installed in 1913 at the Taihoku Water Works, the 
machinery of which is worked by electricity from the 
two, power-stations of the city. The interruption of the 
water supply of the city for 17 days during the hot 
season, owing to damage to these power-stations by the 
flood following the typhoon of August 30, 1911, clearly 
demonstrated the absolute necessity for such auxiliary 
power, which, was, indeed, recommended in the original 
plans, but rejected on account of the cost. A sufficient 
supply of water was, fortunately, obtained from artesian 
we many of which were re-opened. ' 





SAGHALIEN CoAL For British CotumBiA.—The fact that 
the coal deposits found along the shores of the Pacific are 
of pre-tertiary origin, and yield no coke, is a circumstance 
which so greatly hampers the development of the iron 
industry in British Columbia that the latter, in fact, 
has to fall back upon suitable imported coke. This 
being so, Russian enterprise is now being urged to 
commence the exploitation of the rich deposits of coal 
in the Island of Saghalien, which are supposed to be the 
best in the Pacific n, but which hithérto from some 
reason have been entirely neglected. The phical 
= of these deposits is favourable for the export to 

ritish Columbia of coal or, perhaps, coke. 





Tur CANADIAN Paciric RatLway.—The ratio of the 
working expenses to the traffic receipts of the Canadian 
Pacific Railway was as follows during the years ending 
with 1911-12 inclusive :— 


Year. Ratio. Year. Ratio. 
Per Cent. Per Cent. 
1902-3 - 63.97 1907-8 .. 69.47 
1903-4 - 69.42 1908-9 69.72 
1904-5 69.35 1909-10 64.38 
1905-6 62.75 1910-11 .. 64.87 
1906-7 64.96 1911-12 . 65.06 


The ratio was thus at its lowest in 1905-6, while it 
attained its maximum in 1908-9. The Canadian Pacific 
Railway is made up of a great number of new lines, most 
of which have not yet fully developed the local traffic 
which they are capable of carrying. The length of line 
in operation upon the system in 1902-3 was 7748 miles; in 
1911-12 the corresponding total was 10,990 miles. The 
receipts in 1902-3 were 43,957,000 dols. ; in 1911-12 they 
had expanded to 123,319,000dols. But while the Canadian 
Pacific Railway has yet to develop its full carrying 
powers and productibility as regards local traffic, one 
important reason for the high ratio of its working expenses 
is the high cost of labour. The growth of population will 
probably moderate this difficulty, and it will certainly 
add year by year to the local business of the system. 





THR Powg.. Process ror Preserving Woop.—The 
object of this process is for rapidly seasoning, preserving, 
and improving timber, and rendering it secure against 
dry-rot and against the attacks of white ants. Some ten 
years ago the inventor of the process thought that, as sugar 
was crystallised sap and therefore an amorphous form of 
wood, the filling of the interstices of the wood with 
saccharine solutions might prevent dry-rot. Following 
this, experiments showed that wood could be rapidly 
seasoned without deterioration by the aid of sugar and 
its by-products, the solutions rapidly penetrating the 
wood without the aid of vacuum or pressure. In 1904 a 
syndicate was formed for carrying out experiments on a 
commercial scale, works being erected at Stratford near 
London. Since that time the experiments have continued ; 
all kinds of timber, including those of India and Australia, 
have been subjected to treatment. In the Dutch East 
Indies, also, the process has been applied to the products 
of extensive forests with satisfactory results, ‘* Powellis- 
ing” wood is also making headway in New Zealand. The 
consists in treating wood in a saccharine solution ; 

the process being, it is claimed, simple and inexpensive. 
The solutions vary in composition, and certain other sub- 
stances are ad to suit the special purpose to which 
different woods are put. When the wood has been 
specially dried it is ready for use. The plant required 
consists of open tanks heated by steam-pipes, drying- 
chambers, storage-tanks for holding liquors, trollies, &c. 
No internal pressure is ihe gm at any stage of the 
process, nor is the w subjected to vacuum at 
any time, the timber being merely immersed in the 
tanks and the solution gradually raised to specific 
temperatures according to the size and nature of the 
wood. The whole process, a drying, occupies 
rally a few o- but in the case of very large timber 

it may extend to three or four weeks. It is claimed that 
the cost of the process is lower than that of any other 
method. It is now being es by the Powell Wood 
Process Syndicate, Limited, 718 and 719, Salisbury 
House, London Wall, London, E.C., who are now 
erecting works in the neighbourhood of London. The 
~~ is fully described in a booklet entitled ‘‘ The 
‘owell Wood Process,” which may be obtained from the 








THE FERY BOMB CALORIMETER.* 
By Rosert 8. Wuippie, M.1.E.E. 


Tene is, I think, no neéd*to apologise, for introducing 
another calorimeter, se the usefulness of these and 
similar instruments is showing itself daily in our indus- 
trial life, and one of the lessons of the late coal strike is 
undou ly the need for fuel economy. The manufacturer 
will soon in to feel that as he has to pay an enhanced 

rice for his coal, he will make sure that he is obtaining « 
tter article for his money. The simplest and readiest 
method at the present time for testing the coal supplied 
is to determine its calorific value. Some day in the far 
future there may be a sliding-scale in which the price paid 
for coal varies in some definite ratio to its calorific value. 
Some such scale has been introduced by one of the large 
power companies in the United States and is working 
successfully. 

The instrument which I bring to your notice is one 
— by Professor C. Féry, of the le Municipale 
de Physique et de Chimie, Paris, and described by him in 
the Journal de Physique, July, 1912, : 

The instrument (see Figs. 1 and 2) is not dissimilar to 
the well-known Mahler calorimeter, with the exception 
that the bomb is much lighter, and there is no water 
jacket. Fig. 2 shows the construction of the instrument. 

e bomb A, in which combustion takes place, is a cast- 
iron vessel weighing about 1 kg., and having a capacity 
of about 250 c.c. It is supported by two constantan discs 
K and K!, of about 1 mm. in thickness, the discs being 
soldered both to the bomb and to the brass surrounding 
vessel B. The cover of the bomb is held in position by 
means of the collar (shown in section), which fits over the 
top of the bomb in a somewhat similar manner to that in 
which a breech fits a modern gun. The coal to be tested 
is placed on the small tray C, and is ignited by means of 
a piece of cotton resting on the nickel-chromium heating 
wire connecting the two terminals in the cover, the latter 
being connected to the waeey ©, Oxygen at 200 Ib. 
a mag is introduced into the bomb through the needle- 
valve p. 

Thermo-couples made of constantan (an alloy of copper 
and nickel) and iron are largely employed commercially, 
giving an electromotive force of about 40 microvolts 
per deg. Cent. In this instrument the constantan discs 
and the bomb act as a thermo-couple, the iron of the bomb 
forming the hot junction, the brass surrounding vessel 
the cold one. The electromotive force thus generated is 
measured by the voltmeter V. ; 

In the Mahler calorimeter the weight of the bomb is 
about 3.5 kg., and the weight of water is about 2.5 kg.; 
in the Féry instrument the weight of the bomb is only 
1 kg., and there is no water, so that its water equivalent 
is in comparison very small. As a result, the tempera- 
ture rise due to the combustion of 0.5 gramme of 
coal is 20 deg. Cent., as compared with 2 deg. Cent. in 
the older instrument. The pointer galvanometer em- 
ployed gives approximately a deflection of 60 mm. for 
800 micro-volts too deg. Cent.), so that it is ible to 
estimate the temperature rise to within 0.2 deg. Cent., 
or to one three-hundredth of the total rise in tempera- 
ture ofthebomb. The simplicity of the method of read- 
ing the wegeunes as compared with the difficulty of 
reading finely-divided mercury thermometers will be 
jaa, y all those who have worked with the 
atter. 

The loss of heat from the bomb is due to three causes :— 

1. Conduction along the constantan discs. 

2. Convection by the air currents in the space sur- 
rounding the bomb. 

3. iation from the walls of the bomb to the sur- 
rounding shell. 

Considering the first cause—conduction would simply 
tend to lower the temperature to which the bomb would 
rise if the supporting discs were non-conductors. The 
rate of loss of heat by conduction may be assumed to be 
proportional to the difference in temperature between 
the centre and circumference of the discs. 

Convection currents are not easily established in a 
closed space. When established, the heat losses due to 
this cause are approximately proportional to’ the square 
of the difference in temperature between the bomb and 
the surrounding air. 

The losses due to radiation at the comparatively low 
tem ture to which the bomb is heated are very small. 
In the small range of temperature (not more than 30 deg. 
Cent.), Newton’s law of cooling must be an excellent 
first approximation: this means that the rate at which 
heat passes by radia ion from the walls of the bomb to 
the surrounding vessel is practically proportional to 
hee ‘Giference between the temperatures of these two 

Tes. t 

The curves (Figs. 3 and_4), obtained from a series of 
readings taken with the calorimeter, are of interest, as 
they show, firstly, that the portions showing cooling are 
of the exponential type, and, . secondly, that it is pos- 
sible to deduce in a simple manner the temperature to 
which the calorimeter would have. risen had there been 
no heat losses. 

This ideal temperature, so to speak, can be calculated 
by allowing for the loss of heat in each quarter minute 
jf combustion ; but as this loss is roughly proportional to 
the maximum temperature attained, the curves are prac- 
tically of the same shape, allowing for differences of scale, 
so that this ideal temperature is a constant multiple of 
the highest temperature reached. A approximation 
to the ideal temperature can be found by taking a point P 
half-way up the rising curve (measured on the curve itself), 
then producing the cooling curve backwards, and on it 





* Paper read before Section G of the British Associa- 
tion at Dundee, September 11, 1912. 
t+ See also Génie Civil, May 25, 1912, 



































SEPT. 20, 1912.] 


ENGINEERING. 


409 





taking a point Q vertically above P. This point is the 

ideal temapernenre e. is suggested by the experiments 
: i temperature ‘i 

that the ratio inuen tougerntuse aatips is a con 

stant. That such is the case is shown in the case of two 

such widely differing curves as E and C in Fig. 4, in 

which the ratios are as follow :— 


. ideal temperature _ 890 

Curve E maximum temperature reached = 815 = 1.092 

Curve c _ Steel tomperatare_ acne = ™ - 1.008 
maximum temperature 430 . 


The remarkably close agreement between the two figures 


within 3 per cent. so long as the gas pressure was between 
150 Ib. and 250 Ib. per sq. in. 

The curves plotted in Fig. 4 summarise some experi- 
ments made to determine the effect of variations in the 
weight of coal burnt. It will be observed that the maxi- 
mum temperature takes place within two minutes from 
the time of ignition in the case of all the samples with 
the exception of the largest one (0.8 gramme), some ash 
left in the pan showing that in this case there was insuffi- 
cient oxygen to give complete combustion. This is 
brought out rather more clearly in Fig. 5, in which the 
galvanometer deflections in microvolts divided by the 
weight of the coal samples are plotted as ordinates, the 
weight of the coal as abscise 
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can only be a coincidence, but it shows, nevertheless, that 
the ratio is practically constant, and that one is justified 
in observing the highest temperatures reached. __ q 
The curves in Fig. 3 show the effect of variations in 
the pressure of the gas introduced into the bomb. The 
as was made at four pressures—viz., 100 lb., 
150 lb., 2001b., and 2501b. to the sq. in. The coal 
samples weighed 0.4 gramme, the plotted values bein 
the mean of t separate experiments, all of whic’ 
agreed within themselves to 0.1 per cent. ‘ 
It was found that, with the exception of the experi- 
ment in which the lowest pressure (100 1b.) was employed 
the coal was completely burnt ; in this latter experiment 
the combustion was not so rapid, and hence the 
same high temperatures obtained with the other pressures 
were never reached in Curve A. experiments show 
that the values obtained agree amongst themselves to 
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the instrument gives a consistent value when the weights 
of the samples vary from 0.2 and 0.6 gramme. 

All the above experiments were made with small coal 
briquettes made out of a well-mixed sample of coal which 
had been tested by the National Physical Laboratory and 
found to have a calorific value of 7350 calories. 

Experiments have been made with materials of largely 
differing calorific values, and the results have been found 
to excellently amongst themselves. Sugar carbon 
(calorific value 7070), _— oil (14,000), and benzoic 
acid (6330), have all shown that the deflections of the 
galvanometer are proportional to the calories dissipated 
in the bomb. In the case of the instrument tested the 
dissipation of 100 calories gives rise to an electromotive 
force of 105 microvolts, and this value 100 calories is 
found to be practically constant up to 10,000 calories. 

As now constructed, the bomb is made of cast iron, 





#. The curve shows that | has 





unprotected by any lining, such as enamel or platinum. 
There should be no difficulty in fitting such a protective 
device, the only drawback being that such arrangements 
are apt to introduce temperature lag. 

The calorific value of paraffin or petrol is determined 
in the manner originally su ted by Dr. Rosenhain— 
viz., by soaking a wad of filter paper (which has been 
weighed, and the calorific value of which is known) into 
the liquid under test. The sample is then weighed, being 
suspended by a cotton thread, which is afterwards hooked 
on to the electric ignition-wire of the calorimeter. 

In the case of (ney or liquids which evaporate rapid] 
a piece of tin-foil (the calorific value and weight of whic 
also been determined) is wrapped round the satu- 
rated wad. 

The scale of the galvanometer is divided in millivolts, 
and also in calories, on the assumption that a sample 
weighing 0.5 gramme has been burnt, There is thus no 
necessity to determine the water equivalent of the calori- 
meter nor to read the rise in temperature, as is usually 
done ; the calorific value of the coal is found by a single 
observation. A slide-rule will eT convert the values 
obtained if a slightly different weight of coal has been 
used. It will be found that if the sample of coal has 
been weighed previously, a “_ + experiment can be 
made in less than five minutes. The instrument is easy 
to handle, there are no fragile parts, and it is essentially 
@ practi e 

am indebted to Professor Féry for lending me: the 
instrument to test, and for information he has given, and 
also to my colleagues in the — Scientific Instru- 
ment Company, and my brother, Mr. F. J. W. Whipple, 
for many suggestions. I am especially indebted to Mr. 
W. H. Tait for the trouble he has taken over the experi- 
ments and for his suggestion of hanging the oil-saturated 
specimens from the ignition wire. 





Tre German Navy.—The naval force which Germany 
proposes to maintain in the Extreme East will be com- 
manded by Vice-Admiral Von pe It will be 
com of the armoured cruisers Scharnhorst and 
Gneisenau, the three small cruisers Nurnberg, Leipsig, 
and Emden, four gunboats, three river gunboats, and 
two torpedo-boats. It will also comprise the small 
cruisers Condor and Cormoran, detached from the 
Germen Australian station, the small cruisers Geier and 
Seeadler, detached from the German East African 
station, the small cruiser Bremen, now in American 
waters, and two gun-boats detached from the German 
West African station. 





Triat or H.M.S. ‘ Lurcuer.”—H.M.S. Lurcher, one 
of the special destroyers of the Firedrake type ordered 
from Messrs. Yarrow and Co., Glasgow, had & most 
successful official = trial on Friday, the 13th 
inst., on the Skelmorlie deep-water measu mile on the 
Clyde, ———— | ones continuous run of eight hours 
the mean speed of 35.34 knots, thus exceeding the con- 
tract speed of 32 knots by 3 34 knots. The vessel is 255 ft. 
long by 25 ft. 7 in. beam, and is propelled by Parsons tur- 
bines driving two shafts, steam being supplied by three 
Yarrow water-tube boilers fitted with the firm’s latest feed- 
heating device. It may be recollected that the three special 
vessels of the Firedrake type were ordered from Messrs. 
Yarrow when Admiral Sir John Jellicoe was Controller 
of the Navy. 





Sprtzpercen Coat.—Mr. W. H. Patterson gives in 
the Chemical News of June 14 the results of an analysis 
of this coal, to which attention has recently been given 
owing to its good qualities for steam-raising. The coal 
isa hard one and very pure, as the following percentage 
composition shows :— 





Carbon 79.79 
Oxygen 8.41 
Hydrogen 5 46 
Nitrogen 1.08 
Sulphur 0.76 
Moisture 1.99 
" 2.62 

Total ee ‘ 100.00 


It yielded in a coking experiment :— Volatile matter, 32.81 
per cent., and coke 65.20 per cent., the fixed carbon being 
62.68 per cent. The coke was firm, whilst the gas burnt 
with a large, but not very smoky, flame. The calorific 
value, as tained by combustion in a bomb calorimeter, 
was in agrcement with the value calculated from the 
analysis, and was 13,865 B.Th.U. per pound of coal. 





‘Tur Nortu Country Coat AND Suiprinc ANNUAL, 
1912.” Edited by Joseph Davies and Graham Wallis. 
London: The Business Statistics Company, Limited, 
20, Victoria-street, S.W. [Price 7s. 6d. - net.]|—This 
annual relates primarily to the coal industry of Darham 
and Northumberland. It contains a good deal of new 
matter, as it includes the Minimum Wages Act of this 
year. In addition tostatistical information, the book gives 
information relating to the method of fixing wages in the 
Northern coal- field and to the joint boards, the miners’ 
associations, coalowners’ associations, &c. As regards pro- 
duction, tables are given showing the output of Deion 
and Northumberland and the United Kingdom, with par- 
ticulars of accidents, &c. The reserves of coal in Durham 
and Northumberland are also computed. As 8 
other business information, there is a list of collieries 
and such useful particulars as shipment and trimmi: 
charges at various places, coal and coke prices, forms o’ 
charters, tables of distances, freights, and statistics of 
exports and coastwise shipments are given in various 
sections of the book. 
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a ae PATENT 


SELECTED ABSTRAOTS OF RECENT PUBLISHED SPEQIFI- 
CATIONS UNDER THE ACT OF 1907, 

The number of views given in the Specification Drawings is stated 
> es ate; where none is mentioned the Specification is not 
illustrated. 

Where inventions are communicated from abroad, the Names, &c., 
of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent Office, Sale 

ranch, 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform price of 8d. 

The date of the advertisement of the pa of a Complete 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may, at any time within two months from the date of 
the advertisement , | the tance of a Complete Specification, 
give notice at the Patent O, of opposition to the grant of a 

Patent on any of the grounds mentioned in the Act. 


SHIPS AND NAUTICAL APPLIANCES. 
22,093/11. J. Taylor, Jarrow-on- ce. Steering- 

es. (3 Figs.) October 7, 1911.—This invention relates to 
controlling valves for steam steering-engines, and has special 
reference to cooteeng Ba A e + yo —, = the 
purpose of preventing ‘‘ blowin, rough” or leakage of steam 
past the controlling valve when f is in ite mid or neutral) position, 
there is combined a cut-off or stop-valve ope by and acting 
in unison with the controlling valve in such a manner that it (the 
cut-off or stop-valve) is closed and cuts off the from the 
controlling valve when the latter is in its mid or neutral position 
and is opened by and admits steam to the controlling valve when 
the same is operated in either direction. The invention com- 
prises the combination with the spindle of the controlling-valve, 
or some other suitable moving part, of a stem adap when 
operated to move the cut-off or stop-valve off its seat to admit 
steam to the controlling-valve, a striker or tappet carried by the 
spindle or moving part, and a pivoted striker or tappet adapted 
to be operated by the spindle or ee | part, the strikers or 
— co-operating with the stem. he controlling-valve a, 
preferably of the piston type, is mounted in a casing b pro- 
vided with an admission port c, ports d, e leading to the dis- 
tribution valves of the engine, and an exhaust port /, as usual, 
The cut-off or stop-valve g is ae in a casing h disposed above 
the casing b and communicating with the steam supply 
and the admission port c. The cut-off or stop-valve g is 
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held on its seat when the controlling-valve a is in its mid or 
neutral tion by the steam pressure and a spring mounted on 
the spindle k of the valve, which spindle slides in a guide on the 
cover n of the valve ng kh. Onthe coupling 0, which couples 
the spindle p of the controlling-valve a to the operating spindle q, 
is mounted a duplex or bifurcated tappet r. Between the members 
of the 7 r,and in lugss on a ket t bolted to the sover- 
plate of the controlling-valve em is pivoted a second tappet u, 
one end or arm of which is adapted to be em go by a projection 
v on the coupling 0. The other end or arm of the tappet v and 
the tappet r co-operate with the end of a stem w mounted in a 
sleeve on the bracket ¢, and passing through a stuffing-box y 
into the casing h to engage the cut-off or stop-valve g. When the 
controlling-valve a is in its mid or neutral position, the cut-off or 
stop-valve g is cl against its seat, as shown in Fig. 1,and cuts 
off steam from the controlling-valve. When, however, the con- 
trolling-valve is moved to the right the tappet r moves with the 
controlling-valve, and operates the stem w to move the cut-off or 
stop-valve g from its seat to admit steam to the controlling- 
valve a, the tappet u during such movement turning inoperatively 
on its pivot. On the controlling-valve being moved to the left, 
the projection v on the a © operates the pivoted tappet u 
to actuate the stem w to open the cut-off or stop-valve g to admit 
steam to the controlling-valve. Thus, whenever the controlling- 
valve @ is moved in either direction one or other of the tappets r 
and u operates the stem w to open the cut-off or stop-valve g to 
admit steam to the controlling-valve. (Accepted July 17, 1912.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c, 


22,846/11. D. Cockburn and D. yo Glasgow. 
ting Valves. 2 Figs.) October 17, 1911. 
—This invention relates to pressure-regulating valves of the kind 
in which the movement of the main va-ve is controlled 
the intermediary of a ng-loaded or like pilot-valve, which 
pilot-valve is ada , when the fluid reaches a predetermined 
pressure, to permit such fluid to act on a piston es con- 
nected to the main valve, whereby the main valve is opened, and 
of the kind in which an auxiliary piston, movable with the main 
valve and with the first-mentioned piston, is fitted in a cylinder 
to which fluid is admitted, so as to act on the auxiliary piston in 
opposition to the opening movement of the main valve. The 
invention consists pri in providing a pressure-regulating 
valve of the kind referred to, wherein one end of the auxiliary 
cylinder is constantly — to fluid from the inlet branch, and a 
flexible disc or seating is arranged to contact with the other end 
of the auxiliary cylinder, a thus provide a fiuid-tight joint 


between the main and aux ae ee when the valve is closed. 
constituting main valve is of the double- 


outlet branches, the inlet branch bei with a 
space D afforded between the two valve members E and F, con- 


stituting the double-beat valve. An extension G of the valve- 
spindle H or in the direction in which the valve moves to 
admit fluid to the outlet branch, and is fitted with a piston I, 
which is operable within a cylinder J, detachably connected to 
the valve casing A, and which piston I is adapted to open the 
main valve when acted on by fluid, which passes under the con- 
trol of —— or like pilot valve K of known construc- 
tion, from the inlet branch as by way of a port L and es 
M, N, and O to that end of the piston I nearer the n valve. 
On the valve spindle extension G, at a point further remote from 
the main valve, is fitted a second piston P adapted to close the 
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main valve, the piston P being of smaller diameter than the 
piston I, and being operable within a cylinder Q co-axial with, 
and connected to, the cylinder J, the outer end of the piston P 
being constantly exposed to the action of the fluid flowing from 
the inlet branch as by means of a passage R (or passages) formed 
in the main valve spindle H. As shown to the end of the piston 
P nearer the piston I is connected a flexible disc or seating 8 
which is arranged to contact at (1! with the inner end of the 
cylinder Q, so as to provide a fluid tight joint between the 

istons, which space is in tant ication with the 

uid outlet branch O as by means of a port U (or ports) in the 
cylinder J. (Accepted July 10, 1912.) 


6671/12. A. F. Yarrow, Blanefield. Water-Tube 
Boilers. [1 /ig.] March 18, 1912.—This invention consists in a 
construction of water-tube boiler which is characterised by the 
combination of a steam and water drum, two water drums at a 
lower level, one on each side of the furnace and connected with 
the steam and water drum by banks of water-tubes, a superheater 
upon one side of the boiler between the generator tubes on that 
side and the uptake, and a feed-water heater similarly situated 
upon the other side of the boiler, The superheater tubes and feed- 
water tubes, as well as the generator tubes, are all straight or 
substantially so, the superheater tubes entering the steam drum 
approximately at or above the no water level in the steam- 
drum. The superheating tubes and feed-heating tubes are prefer- 
ably of such lengths that they can be drawn into the steam and 
water drum so as to facilitate renewing them from time to time. 
The invention is illustrated in transverse section in the accom- 
panying drawing, wherein @ is the steam and water drum, 

, ¢ the two water-drums, one on each side of the furnace d 
and connected by generator tubes ¢, f respectively with the 
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steam-drum a, f is the su eater and A the feed - water 
heater, g! and A! being tudinal baffles in the steam and 


water drum a, one opposite the ends of the superheater tubes 
and extending upwardly to the top of the steam drum, 
and the other ite the ends of the feed-water heater tubes. 
In order that superheater and feed-water heater tubes g, h 
may be straight or substantially so, and yet meet the wall of the 
steam drum a in a substantially radial direction, and also to 
avoid increasing unduly the width of the boiler, while securing 
sufficient le of su’ eater and feed-heater tubes, the two 
banks of tubes are disposed as shown, with the collector g® of the 
superheater about as much above the centre of the steam drum 
as the feed-water pocket or drum A® is below the centre. With 


this disposition also, and using straight tubes, the ends of the 
superheater tubes g are expanded into the wall of the steam drum 
(preferably thickened as shown) about and above the 


normal water-level in the steam drum, while the feed-heater tubes 
are ex ied into the wall of the drum a about and below the 





water-level. (Accepted July 10, 1912.) 





MISCELLANEOUS. 


16,279/11. The Hoffmann Monumoturing Compeny, 
Limited, London and Chelmsford, and O. A. Sch t, 
Chelmsford. Ball-Making Machines. (3 Figs.) July 14, 
1911.—This invention relates to improvements in machines for 
making balls, such as those employed in ball-bearings, in which 
a length of hot rod has formed on it a series of balls by the action 
of rene and oppositely rotating tapered or skewed or inclined 
rolls having spiral grooves on their opposed faces. ding 
this invention, cylinders or rolls are employed, having their axes 
parallel, two of such rolls having sufficient portions removed to 
allow of the introduction on each side of the centre line, of another, 
80 that two pairs of rolls, each having a portion of the necessary 
grooves, will be found at right angles to each other, each pair 
being co ger of acting on: the rod and also supporting it for the 
other pair. The base a is provided with bearings for five parallel 
shafts 0, b4, L5, L6, b7 arranged quincuncially, the centre shaft L 
being the driving-shaft, and having a driving-pulley 2 thereon. 
On the shaft b3 is a -wheel ct which meshes with gear-wheels 
5, c6, c7, c8 mounted on the ends of the shafts b+, L5, b6, b7 adja- 
cent to the pulley b% At the other ends of the shafts 
vA, 5, U6, b7 the helical or screw-grooved rolls are mounted, and 


Figs 
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these are arranged in three pairs k, k); k®, k°, and 44, k°, The rolls 
k, k2 are mounted on the shaft L°, and may be integral ; the rolls 
ki, k3 may be similarly formed, and are mounted on the shaft 7; 
and the rolls k+,45 are mounted on the shafts l4 and /6 respec- 
tively, and are disposed in the spaces between the rolls k, k! and 
k*, k. The helical or screw-grooved rolls are tapered towards the 
bracket e, and the grooves are diminished in depth in this direc- 
tion, thus forming a ce between the several rolls for the 
insertion of the rod w. Triangularly-disposed guide-rolls are 
arranged on each side of the bracket e, and these serve to guide 
the rod w. The length of rod wis suitably heated and introduced 
axially through a hole in the bracket ¢, and from thence it enters 
between the tapered énds of the rotating rolls k”, k*, after which 
it passes between rolls k4, k5, and finally between rolls k, k. 
During the travel and yy es the rod eng the oa 4 
heli ‘ooves or the ges separating them, gradually 
form a os w into a aman of knobs until finally the knobs are 
worked into balls. The sharp ridges separating the deep grooves 
on one of the rolls k, kl nearly contact with the corresponding 
ridges on the other roll, so that just prior to the balls leaving the 
rolls at the discharge end they are cut off by these sharp ridges. 
(Accepted July 17, 1912.) 


15,695/11. Heenan and Froude, Limited, and F. 
¥ ometers, (6 Figs.) 
July 6, 1911.—This invention relates to improvements in water- 


brakes or rotary absorption dynamometers of the well-known 
Froude type, in which a rotor provided with vanes or cups 
is rotated in a casing provided with similar vanes, the power given 
tothe rotor being absorbed by the circulation of the water in the 
apparatus sonnel by the rotation of the rotor in the casing. 
According to the peat invention, the rotor is constructed with 
vanes or — on both sides, the vanes or cups on one side of the 
rotor being inclined forward and the vanes or cups on the other 
side being inclined backward relatively to the direction of rota- 
tion so that one set of vanes or cups is always inclined forward. 
The vanes or cups in the stator are constructed to correspond to 
the direction of inclination of the adjacent vanes or cups of the 





rotor. By this construction the rotor will absorb approximately 
the same power when rotated in either direction, all other condi- 
tions being the same. The rotor A is constructed with the vanes 
or cups @ on one side inclined in the o ite direction to the 
vanes a! on the other side so that when the rotor is being rotated 
in one direction the vanes or cups @ on one side of the rotor are 

rative and the vanes a! on the other side are inoperative or 
pe sree so, whilst when the rotor is rotating in the opposite direc- 
tion the vanes or cups a! are operative, whilst the vanes or cups @ 
are inoperative. The stator or casing B is provided in the usual 
way with stationary vanes or cups ) and b!, The cups b against 
which the water from the cups or vanes @ of the rotor impinges 
are inclined in the same direction as the cups or vanes @, and the 
cups! are inclined in the opposite direction to the cups b and in 
the same direction as the cups or vanes a}. The casing or stator 
B is provided with inlet and outlet pipes. (4ccepted July 10, 1912.) 
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THE BRITISH ASSOCIATION. | 


SECTION G.—ENGINEERING. 
(Continued from page 380.) 
In our last issue we brought our report of the 


Thompson, and was entitled ‘‘ Experiments on 
‘Suction ’ or Interaction between Passing Vessels.” 
The experiments, Professor Gibson explained, were 
made with a steam-yacht, the Princess Louise, and 


a motor-boat, both being single-screw vessels, and 


proceedings in Section G on Monday, the 16th inst., having respectively the following dimensions :— 
up to the close of the discussion on the _—— - : 





per by | ~ 
Q : rT fe on | . Length between Rudder 
Professor Petavel and Dr. Lauder on osses in | Vessel. Perpendiculars. Beam. Draught. pring 
Steam-Pipes. te 
GYROSCOPES. Princess Louise 88 ft. 6 in. 13 ft. 6ft. forward, 
7 ft. aft 
Dr. J. G. Gray and Mr. G. Burnside then invited | Motor-boat 29 ft. Gin. 6ft.9in. 2ft.3in. 100 sq. in. 


the Section to witness some experiments with | = 
gyroscopes, which had been arranged in the Physics | Two sets of experiments were carried out. In 
Laboratory of the University. Mr. Burnside, in a | the one the helm was lashed amidships, with both 
prefatory explanation, said that at Glasgow Uni-| boats on parallel paths, whilst in the other set, the 
versity they had been for some twelve months past helm angle necessary to keep the motor-boat on its 
engaged in developing a satisfactory gyrostat. The course was determined. The motor-boat was fitted 
gyrostat they had produced was essentially a direct- | with gauges which registered the pressure on its hull, 
current electric motor, the rotor of which served as | on both sides, at points respectively 4 ft. 10in., 16 ft., 
the fly-wheel of the gyrostat. Both rotors and | and 20 ft. from the bow, and 12in. below the water- 
fields were encased in magnalium, and as the rotor | line. The maximum speed reached in the trials 
ran at an enormous speed, they were able to demon- | was 6 knots, which corresponded to a speed of about 
strate with the greatest ease all the properties of | 18 knots for a vessel of the size of the Olympic. 
the gyrostat. By varying the current, moreover, With the bigger boat overtaking the smaller, the 
it was possible to get quantitative as well as quali-| first effect was a repulsion, which changed to an 
tative results. He was of opinion that the import- | attraction as the bow of the motor-boat came a 
ance of gyrostatic action in much modern machinery | little abaft the beam of the Princess Louise, and 
was often insufficiently appreciated. In the case | generally terminated in a ccllision in less than one 
of a motor-car, for instance, the gyrostatic action) minute subsequently, when the maximum distance 











of the fly-wheel caused weight to be transferred | 
from the front to the back wheels when a corner 
was turned to the right, and vice versd for a left- 
hand turn. The commutator they used had been 
found quite reliable, although they easily ran at a 
speed of 10,000 revolutions per minute, and had 
attained 25,000 revolutions. In one development 
they had produced a gyrostatic compass which 
only took one or two minutes to come into the 
meridian. For practical use, however, on board 
ship they thought it would be best to drive the 
gyroscope by steam on the turbine principle. 

Professor Gray, in the discussion, said that at 
Cambridge a Russian physicist had recently told 
him of a novel and interesting application of the 
gyroscope which was the converse of the Schlick 
apparatus for steadying ships. In a Russian ice- 
breaker a gyrostat-was fitted to make the vessel 
pitch, which was done by setting the gyroscope 
swinging. The vessel being thus made to pitch, 
‘‘worried”’ its way through the ice. 

Mr. A. P. Thurston, in opening the discussion, 
remarked that in aeronautics gyroscopic action was 
of great importance, since in making a spiral vol 
plané, there was a tendency for the gyroscopic 
action to depress the front and make the machine 
dive. In the recent army trials this happened to an 
aviator who saved himself after a fall of 500 ft. by 
an instinctive turn outwards. It was important to 
remember this, since the dive was not due to side- 
slip, as had been supposed, but to the gyroscopic 
effect of the engine and propeller. The danger 
could be got rid of by mounting two propellers 
rotating in opposite directions, but he looked for- 
ward to a time when the control of the aeroplane 
would be largely automatically effected by relays 
operated by a gyroscope. To this he knew there 
were solid objections, but he thought such a pro- 
vision would do much to relieve the aviator from 
the intense responsibility he had now to carry. 





Professor Petavel said that every aviator knew 
that the gyroscopic effect was appreciable, but at the 
same time he did not think it constituted any serious | 
disadvantage so long as it was borne in mind that the 
nose of the machine would rise on taking a turn to | 
the right, and be depressed by a turn to the left. 

Professor Gray, speaking again, said that whilst | 
engineers knew in a general way that gyroscopic 
action existed, he thought there were many false 
impressions as to its amount. At the time of the 
Cobra disaster, for example, it had been suggested | 
that the back of the vessel had been broken by 
gyroscopic action. He had, however, investigated 
this case as well as others, and found that on ship- 
board the gyroscopic effect of the turbines was 
quite inappreciable. It turned out, however, to be 
of distinct importance in the case of an experi- 
mental locomotive fitted with a steam-turbine, 
where there was quite a sensible shift of the weight 
from the leading to the trailing wheels, and rice 
versé on taking a curve to one side or the other. 


Tue ‘** Suction ” BETWEEN Passtnc SuHIps. 


Tue first paper taken on Tuesday had as its 
authors Professor A. H. Gibson and Mr. J. H. 





| speed, 


| line action. 


apart of the two boats did not exceed 34 times the 
length of the smaller. When the motor-boat was 
initially a considerable distance away, the collision 
was the more direct and the more dangerous, whilst 
when it was initially relatively close to the bigger 
boat the blow was a glancing one. Accurate 
measurements were made of the forces and 
moments which led to the collisions. The turn- 
ing moment on the boat was found to increase 
somewhat less rapidly than as the square of the 
speed. Hence, as the effect of the rudder was 
directly proportional to the square of the speed, 
the boat was a little better under control at the 
higher speeds. In the trials in which the mini- 
mum helm required to keep the motor-boat on her 
course was determined, the suction effect was 
anticipated, so that the actual angle of helm 
observed was the minimum which would be effec- 
tive. If action was delayed until the boat had 
commenced to swerve, much more helm was needed. 
The results of the experiments showed that suction 
between passing vessels constituted a real danger 
even in deep water, and was, « fortiori, still more 
important in shallow water. It alsoappeared that if 
the effect was anticipated, there was little danger of a 
collision even if the boats were only half a length 
apart, but otherwise there was a distinct danger 
even if there was originally 3} lengths between 
them. 

Mr. ©. E. Larard, who opened the discussion, 
asked if the experiments had been made on the 
Tay, and, if so, what allowance had been made for 
tidal influences. 

Mr. Haigh, who followed, remarked that the 
author’s experiments were much more satisfactory 
than some made elsewhere, in which the boats were 
towed in place of being propeiled. In the latter 
case the flow of water at the stern was quite dif- 
ferent from what it was when the boat was towed. 
He had suggested in ENcIngERtNG that much of 
the suction was due to the effect of the propeller 
wake. In fact, suction was most pronounced when 
a vessel was nearly at rest, but rapidly gaining 
In that case the suction was much more 
than would be anticipated from the mere stream- 
This was markedly shown when the 
Titanic steaming past the New York at one or two 
knots, but rapidly gaining speed, exercised so great 
a suction on the New York that seven hawsers 
were broken. 

Sir W. H. White agreed with the last speaker 
in the view that the effect of the wake was impor- 
tant, but his experience was that, in complicated 
matters, it was better to deal with one factor at a 
time; and Mr. D. Taylor, in his experiments in 
the Washington tank, had shown that there was 
marked suction due to stream-line action pure and 
simple. To his own knowledge many experienced 
navigators attach no importance to suction. He 
might instance Captain Pritchard, of the Maure- 
tania, a most able commander, and the Washing- 
ton experiments were of the greatest importance 
in showing that this suction effect was real and 
considerable. Personally, though he admitted that 
the action of the propeller existed, he did not 





consider it of great practical importance, though it 
might prove the last straw. The important point 
brought out in Professor Gibson’s paper was the 
necessity of instant action if a collision were to be 
escaped, and he had no doubt that the attention 
of navigating officers would be drawn to the import- 
ance of avoiding conditions which might lead to 
danger from suction. 

In reply, Professor Gibson said that so far as 
possible their experiments had been carried out on 
the Tay at slack water, and where this was im- 
practicable runs had been made with and against 
the stream. As for the propeller wake, he agreed 
that when the leading Ame: craved getting up — 
the effect of the propeller might be most marked, 
but with both ships at constant speed he thought 
the propeller had little effect on the suction. 

Mr. Barrie, of Dundee, said that he thought that 
it was only officers in the trans-Atlantic service who 
disbelieved in the effect of suction. Those who took 
ships through the Suez Canal knew that it was 
necessary to tie up one boat whilst another passed, 
and that the greatest care was necessary to prevent 
the moored boat being torn adrift. 


PRoputston In AIR AND WATER. 


Professor J. B. Henderson next read in abstract 
a paper entitled ‘‘ Problems in Propulsion in Air 
and Water.” He said that he feared that the 
engineer’s knowledge of hydraulics did not extend 
beyond the natural history stage of the subject, a 
stage which all sciences had to pass through before 
what Kelvin termed the natural philosophy stage 
was reached. There was animmense mass of experi- 
mental data on screw propulsion waiting to be 
correlated, but for this to be satisfactorily done 
regard must be had to matters established in 
theoretical hydro-dynamics. To fix the ideas it 
was proved in works on this subject that if a sphere 
were moved through a perfect fluid, a circulation was 
established between its front face and its back. 
Particles of the fluid, starting from the front sur- 
face, followed a curved path, of which the equation 
was known, and met the sphere again at its stern. 
The origin of this circulation could be grasped by 
considering the action of an explosion at the 
— A, Fig. 18, on a particle at the point P. 
Such an explosion would cause the particle to 


~~ 
by “s 


($004 8) 


move in the direction indicated by the upper arrow, 
Next assume that there was a ‘‘ negative” explo- 
sion at the point B. This would give a velocity 
represented by the lower arrow. The combined 
effect would be to cause the particle to move along 
a resultant path tangential to the dotted curve 
shown. A steady pressure might be assimilated 
to a continuous series of explosions. A circulation 
was thus established between the front and the 
back of the sphere and moved forward with the 
latter. In viscous and compressible fluids there was 
some modification in the theory, but since the speed 
of sound in air was 330 metres per second and in 
water 1450 metres per second, the effect of com- 
pressibility was in practice negligible, since a speed 
of even 60 miles an hour only amounted to 21 metres 
per second, so that the speed of sound was rela- 
tively infinite to the speed of progression. 

Eddies were formed in imperfect fluids, but these 
did not annul the difference of the pressures fore 
and aft, to which the system of circulation was due, 
and did not therefore annul the energy of the 
system of circulation which accompanied the sphere. 
The effect of this circulation was to increase the 
virtual mass of the sphere, since to set the latter 
in motion it was necessary to establish the energy 
of the circulating system. In the case of a sphere 
the apparent mass was 14 that of the actual mass, 
and in the case of a cylinder moving broadside on 
it was twice the true mass. An immersed body 
always tended to move so that the energy in its 
accompanying circulation was a maximum, and a 
submarine accordingly was most stable moving 
broadside on. In actual practice this tendency 
had to be corrected by tiie helm. The interaction 
of one moving vessel on another could be repre- 
sented by the interaction of two neighbouring 
magnets ; so far, at least, as the initial stages of 
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the motion were concerned. But whilst the lines 
of force of a magnet turned with the magnet, the 
circulation accompanying an immersed body did 
not change its direction when the body did, and 
hence the analogy held only with strictness at the 
moment when the magnets just began to move. The 
magnet analogy was, however, useful in deducing 
what the initial tendency would be, and could be 
used to represent the effect of depth of water on a 
submarine. Considering the latter as a magnet, 
then the effect was the same as if the bottom were 
removed and replaced by an imaginary magnet, 
forming, so to speak, a reflected image of the 
submarine, and the effect of the surface of the 
water could be replaced by another such image. 
Actually, however, as each image had itself a 
‘*reflection,” the total number was infinite, but 
each successive one was farther and farther away 
from the real boat. In the initial stages the 
effects of the top and bottom of the water on the 
immersed boat could be represented by that of 
these imaginary reflections of a magnet. Hovgaard 
had shown that the effect of a rudder on a ship 
was sixteen times as great as ordinary calculation 
would lead one to expect. This, the speaker said, 
was due to the effect of the circulation accom- 
panying the boat, which always tended to put the 
boat broadside on, and thus helped the rudder. 

Professor Henderson next discussed the question 
of a propeller revolving in a perfect fluid, but not 
moving forward. In that case there was a pressure 
difference on the two sides of the blades which gave 
rise toa circulation from back to front. At the 
same time other secondary energy systems formed 
round the individual blades ; but as such systems 
could move in a straight path only, they could not 
follow the blades round, and had continuously to 
be generated afresh. 

When the propeller was moving forward at a 
constant velocity, the main energy system accom- 
panied it, and should be considered in discussing 
experiments on propellers ; but this had never been 
done. The screw, in fact, was not slipping rela- 
tively to still water, but was slipping relatively to 
its accompanying circulation. The presence of this 
circulating system could be shown in the following 
way :—Let a boat be towed, and the propeller re- 
volved so as to giveno thrust. Next, casting off the 
tow-line, let the propeller be speeded up to give 
a considerable thrust. Having established con- 
stancy of conditions, let the propeller be suddenly 
changed to its no-thrust speed. It would then be 
found that in place of there being no thrust and 
torque, the circulation it had established would 
give a negative thrust and a negative torque. 

Professor Gibson asked the author if the analogy 
with the magnet was quantitative as well as quali- 
tative. 

Professor Coker asked how the author’s con- 
clusions would be modified if the perfect fluid were 
replaced by a viscous one, like water, particularly 
if the water were in turbulent motion. 

Professor Petavel said he believed that the effect 
of viscosity was to alter the virtual shape of the 
sphere, converting it into a fish-shaped body with 
a stumpy tail of dead water. 

Sir W. White said that suggestions from the mathe- 
matician were often valeahie in directing the course 
of an experimental investigation ; but his individual 
view was that the probiem of the propeller would 
never be solved by the mathematician. Theory on 
theory of the propeller had been proposed by the 
ablest mathematicians, yet none had proved capable 
of predicting results with a new form of propeller. 
One difficulty met with in trying to establish a 
scale of relation between a small propeller and a 
large was the very small size of the screw which had 
to be fitted to a ship model in order to maintain due 
proportion. This small scale made it difficult to 
make observations with the necessary precision. 
When the design of the Mauretania was being got 
out, a model launch was built, with electrically- 
driven propellers, and with this model they not only 
worked out the best form and the efficiency of the 
propellers as finally fitted, but also the best position 
to place them on the hull, a matter on which theory 
threw no light whatever. Sir C. A. Parsons was 
now engaged in an elaborate series of experiments 
on model propellers, from which he hoped great 
results would follow ; and some very valuable 
results had been obtained at Washington by Mr. 
Taylor, using models 16 in. in diameter. 

Professor MacCormack said he was glad to hear 
what Sir William White had said, use one 
daily paper had reported him as saying at Cam- 


bridge that the problem would have to be turned 
over entirely to the mathematician. He quite 
agreed with the author that in discussing propeller 
experiments regard should be had to the energy in 
the circulation. 

Mr. Mavor said that he had noted that the flow 
of air through a small electric fan was not fore and 
aft, but the air came in at the circumference and 
was delivered axially. Such fans were usually 
fitted with a wire guard around their periphery, 
and it would be found on trial that a sheet of note- 
paper laid on this was sucked down and not blown 
off. 


In reply, Professor Henderson said that the 
analogy between the magnets and two equivalent 
bodies in motion through a perfect fluid held quan- 
titatively for the initial stages of motion. The 
effect of viscosity was very great in the immediate 
neighbourhood of the body, but at 2 or 3 diameters 
distant it must be small. It should further be 
remembered that the viscosity of water, as com- 

red with its density, was very low, that of air 

ing much greater. Unless the formation of 
eddies altered the distribution of the pressure very 
materially, they could not affect the circulation. 


SreaM-Evectric Suatp PRoOPUrSION. 


Mr. H. A. Mavor next read a paper on ‘‘ Marine 
Propulsion by Electric Transmission,’ which will 
be found on page 387 of our last issue. 

Sir W. H. White said that Mr. Mavor had always 
been very moderate in his advocacy of the elec- 
tric transmission, realising that it could not be 
universally applicable. As for the Neptune, the 
turbines were te be changed, he learnt, for a more 
efficient pattern, and then he thought much better 
results would be realised. Mr. Emmott had shown 
great courage in equipping the Jupiter, under- 
taking to remove the whole installation if he failed 
to realise his guarantees. 

Professor Howe, who followed, asked what were 
the disadvantages of the system, since its advan- 
tages were so apparent that it was surprising it 
was not more readily adopted. 

In reply, Mr. Mavor said that the sole disadvantage 
was the higher cost. The Canadian boat described in 
his paper cost 30,000/., or about 2000/. more than if 
fitted with ordinary engines. Shipowners thought 
501. was a large sum on the total cost of a vessel. He 
did not think electric transmission would be suit- 
able for high-speed cross-Channel services. Mr. 
Ljungstrém claimed that his turbine would stand 
the highest temperatures, and expected to realise 
something like the economy of the Diesel engine. 
In this case electric transmission would prove very 
advantageous. Compared with gearing, the weight 
and price were about the same, and the efficiency 
of the electric system not much less. 


THe MaAnrPunaTion oF Lire-Boarts. 


Mr. Axel Welin next read a paper entitled 
‘** Lifeboats on Ocean-Going Steamers, and their 
Manipulation,” which was published on page 401 of 
our last issue. The author stated that to the 
ordinary lay mind the rule that sufficient accommo- 
dation must be provided for all on board appeared 
perfectly reasonable ; but, as a matter of fact, the 
mere circumstance that there was a full comple- 
ment of lifeboats implied no guarantee of safety. 
He had seen of late emigrant steamers supplied 
with the additional boatsnow demanded, which were, 
however, so crowded together that the addition 
made had actually diminished the safety. 

Sir W. H. White asked what time was needed 
for the purely mechanical operation of lowering in 
succession the three boats arranged as in the first 
case described by Mr. Welin in his paper. 

In reply, the author said that five to six minutes 
after the first boat was detached the second could 
be in the water; at least, so far as the mecha- 
nical aspect of the question was concerned. 

Sir W. H. White, continuing, said that he had 

id a visit to the Imperator some time back, and 
had been struck by the height of the boat-deck. 
This element of height was one of the most difficult 
to deal with. He did not agree with Mr. Welin 
that an anti-rolling tank could be relied on to keep 
aship steady. Last October he had been caught 
in a gale amidst ice off the coast of Labrador, and, 
whatever the provision of boats, not one could have 
been successfully launched had circumstances 
demanded it. Nevertheless, the accepted view 
was that everyone should have a chance ; but he 
thought from his own experience, whatever the 








provision of boats, this chance would often be 





exceedingly small. The ideal conditions in which 
the Titanic boats were launched could not occur 
once in one thousand times, and yet those boats 
were far from filled. About the time when the excite- 
ment was at its height he had walked down Victoria- 
street with a Member of Parliament who was pre- 
pared and anxious to introduce a Bill making com- 
pulsory on shipowners all the absurd demands 
made by ignorant writers. Looking up to the 
eaves of the house opposite, he had asked this 
enthusiast whether, if he were ordered to step froin 
this cornice into a boat at that height, would he do 
it? The reply was that he would not dream of 
obeying. Sir William then told him that that 
cornice was just about the height of the Titanic’s 
boat-deck. The speaker did not think that collap- 
sible boats were satisfactory, and held that if the 
oa of giving every one a chance was accepted, 
something better should be used. It was to be 
borne in mind, moreover, that the only way to get 
many boats into the water in a short time was to 
have many stations from which to lower them. 
Some thirty years ago he had designed a 7000-ton 
boat steaming 20 knots, which carried 12 to 14 boats, 
weighing 20 tons each, which were lowered on to 
the water by two cranes, which together commanded 
the lot. It was found that to make this satis- 
factory it was necessary to be able to increase to 
an extraordinary degree the speed of lowering at 
the critical moment when the boat entered the 
water. In his view the real lesson of the Titanic 
disaster was that a limit should be placed to the 
number carried on board ship. 

In reply, Mr. Welin said that the Titanic had a 
list of 5 deg., and this fact would, in any ordinary 
conditions, have halved the number of boats avail 
able. He thought the gear fitted should be such 
that the boats could be lowered from the high side 
even if the list were 10 deg. If boats for all were to 
be fitted, the inboard boats would be of little use 
unless actually within reach of the davits. In his 
view, any boat which could not be got into the 
water within half an hour of the emergency arising 
might be considered useless. As for lowering boats 
by cranes, he would not himself like to be lowered 
from 70 ft. on a single fall, and he thought that 
advocates of the system forgot that you could not 
handle a boat-load of passengers in a sea-way as 
you might goods at a wharf. The power gear on 
the Imperator was for lifting the boats only after 
boat drill, the launching being wholly done by hand. 


Tue Pressure DistrRinuTIoN ON AEROCURVES. 


Mr. A. P. Thurston then read in abstract. paper 
on ‘‘The Distribution of Pressure on Inclined Aero- 
curves,” which was printed on page 405 of our last 
issue. The experiments were made by constructing 
a number of aerocurves with double walls, and 
connecting up a pressure-gauge to the interior. 
Fine pin-holes were drilled in different positions 
back and front, and the pressure at each determined 
in turn (for a number of different inclinations of 
the curve to the wind) by stopping up with 
wax all holes but the one under examination. A 
remarkable point brought out was that the lift 
due to the suction on the upper surface was much 
greater than that due to the positive pressure on 
the lower face. It was further found that there was 
a danger when an aeroplane made a dive of there 
being a positive downward pressure on the upper 
surface near the leading edge of the plane. 

In the ensuing discussion, Professor Petavel 
mentioned that Dr. Stanton had been engaged in 
a very similar investigation to that described by 
the author, and had arrived, he believed, at equi- 
valent results. He suggested that the investiga- 
tion should be extended to cover other forms than 
those tested by the author, which were not true 
wing forms. There were, moreover, many varieties 
of the latter, each of which required to be 
thoroughly tested. He thought that Blériot was 
the first to suggest that aeroplanes, in making 
dive, might collapse through the development of a 
downward pressure on the upper surface of the 
planes. The hump inthe pressure-inclination curve 
to which the author had referred also appeared in 
the lift-drift curve. The maximum ratio of lift to 
drift occurred just at the hump, but to run a 
machine normally at this inclination would be most 
dangerous, as a small increase in inclination would 
cause a serious decrease in the lift. ; 

In reply, Mr. Thurston said he agreed with 
Professor Petavel that an enormous amount of work 
yet remained to be done; but he had preferred 
to make a start with three elementary surfaces, 
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and would prefer to repeat his readings before 
extending the research to other models. It was 
news to him that Dr. Stanton had been engaged 
on a similar research. It was true that Blériot 
was the first to recognise the danger arising from 
pressure on the top of the planes in making 
a dive; but he thought that the fact that this 
downward pressure was confined to the neighbour- 
hood of the leading edge was new. 


THe ContTROL OF AEROPLANES. 

Mr. H. Wimperis, M.A., then read a short abstract 
of a paper by Professor Chatley on ‘‘ The Control 
of Aeroplanes.” This was, he said, too mathe- 
matical to be suited for reading at greater length. 
The paper will be found on page 441 of the present 
issue. There was no discussion. 

Many sections of the Association succeeded in 
completing their programme on the Tuesday, but 
there was a long list of papers down for reading and 
discussion in Section G on Wednesday. The audi- 
ences were, however, small, and largely composed 
of what may perhaps be termed official representa- 
tives, and the discussions accordingly were some- 
what lacking in interest. 


OrticaL, THERMAL, AND ELEectTRicaL MernHops 

or Stress MEAsuREMENT. 

The first paper taken had as its author Professor 
E. G. Coker, and was entitled ‘‘ The Experimental 
Determination of Stresses in Springs and Other 
Bodies by Optical and FMectrical Methods.” This 
paper was published in full on page 494 of our last 
issue. The author stated that optical methods of 
analysing stresses failed in certain cases, since it 
was sometimes impossible to determine positively 
whether a dark area observed in the strained speci- 
men corresponded to a condition of no stress, or to 
one of equal principal stresses. An additional 
method was therefore needed, by which the sum of 
the two principal stresses could be determined, 
and this was provided by taking advantage of the 
fact that when a metal is strained within the elastic 
limit there is a definite heating or cooling effect, 
according as the stress is a compression or tension. 
The increment or decrement of temperature is in 
the case of steel 0.05 deg. Cent. per 1000 lb. of stress, 
and this the author measured by means of thermo- 
couples. 

Mr. J. S. Wilson asked whether the leaves of the 
model springs used by Professor Coker were made 
to fit each other accurately, which, he said, was the 
case with laminated springs as ordinarily used. All 
springs were, he continued, finished by being 
spragged down to their designed final dimensions, the 
material being thus given a considerable permanent 
set, and he asked whether in Professor Coker’s 
experiments it would be possible to analyse the 
consequences of such initial strains. This matter 
was of the more importance, since the stresses at the 
edges of holes in tension-rods were very greatly in 
excess of the mean stresses. In some experiments 
he had made on a strip of rubber 9 in. wide, 
and having a 1-in. hole through it, the maximum 
stress at the edge of the hole was fully twice the 
mean. Nevertheless, in practice, such members, 
though they must be locally strained in excess of 
their elastic limit, seemed not to suffer in strength, 
and it would be of interest if the effect of such 
local permanent strains could be analysed optically. 

Mr. Wimperis said that his experience with 
springs was not the same as that of the last speaker, 
since it was notorious that so soon as the leaves of 
& spring were released from the buckle they flew 
apart. The practice of spragging down was usual 
and not wholly avoidable, though the British Stan- 
dards Committee were endeavouring to keep it 
within reasonable limits by inserting regulations on 
this head in the standard specifications. 

Professor Petavel asked how the thermo-couples 
were applied to the bars in making a thermal 
analysis of stress, and the author replied that the 
surface of the specimen was scraped, and a sheet 
of thin paper inserted between this surface and the 
junction of the couple. Temperature lag was avoided 
by making a preliminary test, and then a repetition 
in which the rate of application of the load was made 
to keep pace with the temperature rise. 

Mr. Fulton asked the author how he avoided 


producing initial strains in preparing his xylonite | 


specimens. He had himself experienced great 
difficulty in this regard. ™ 7 


had endeavoured to learn something about the dis- 
tribution of stresses round deck openings by means 





of the stream-line method, and afterwards decided 
to investigate the same problem by optical means. 
To this end a glass model was prepared at a cost of 
21. 10s., which the two students, charged with the 
research, smashed at the very start. 

In reply, Professor Coker said that glass was a 
better material than xylonite, in that it was more 
perfectly elastic, but had to be strained so highly in 
order to get results that fracture was very difficult 
to avoid. As to the difficulty of preparing xylonite 
specimens free from initial strains, to which Mr. 

ulton had referred, this could be overcome by 
uring the finest jewellers’ saws for the cutting of 
the material, and by exercising the greatest care 
in clamping it in the vice. 

Atternatine Loap Tests. 

A paper by Mr. Bernard P. Haigh, on ‘‘ Alternat- 
ing Load Tests,” was next read, and will be pub- 
lished in a subsequent issue of ENcrneerine. The 
paper described an apparatus in which the pull of an 
electromagnet traversed by an alternating current 
was applied to a wire. It was found that under 
such a test soft-steel wires broke finally at a much 
lower load than under a static test, but that hard- 
steel wires gave about the same results under a 
steady pull as in the alternating test. 

In the discussion Professor Petavel suggested 
that apparently, from the results recorded, a speci- 
men under the varying load gave way at about the 
same extension as under a static test, but under a 
stress equal to about that at the yield-point. 

Mr. Fulton said that at Dundee they had made 
a very similar set of tests to that described by the 
author, but the load was applied hydraulically, and 
not electrically ; their results were, however, not 
in accord with the law suggested by Professor 
Petavel. 

Professor Marchant asked if the temperature of 
the wire rose just before failure, due to an absorp- 
tion of energy, such as occurred when a dielectric 
broke down under test. 

In reply, Mr Haigh said he had not yet made 
apy measurement of the temperature of the wire, 
but was making arrangements to do this in a sub- 
sequent series of tests. 


Tue Exvectrric REststaNCce oF ALUMINIUM ALLOYS. 


Professor E. Wilson next read a paper on 
‘*Exposure Tests of Light Aluminium Alloys.” 
This described determinations, made periodically, 
of the resistance of a number of light aluminium 
alloys which have been exposed to the weather for 
some years past on the roof of King’s College, 
London. Professor Wilson stated that an alloy 
containing 2.6 per cent. of copper had in ten years 
increased in resistance by 25 per cent. Dura- 
lumin—a copper-manganese alloy of aluminium 
with 0.5 per cent. of magnesium—had in one year’s 
exposure shown an increase of 5.15 per cent. in its 
resistance. 

In the discussion Professor Petavel asked if the 
author had made corresponding tests of the effect of 
exposure on the mechanical properties of the alloys 
in question. Such tests, he considered, would be 
most valuable. Aviators at present were somewhat 
inclined to abandon these light alloys, and go to 
steel, in spite of its fivefold greater weight. It was 
not the fact that an alloy might deteriorate, say, 
10 per cent in twelve months, which was responsible 
for this tendency, but a feeling of uncertainty as 
to how far the uniformity of the alloys in question 
could be relied upon. A known definite loss of 
strength with age of, say, 10 per cent. could be 
provided against, but the erratic behaviour of many 
alloys was of more serious consequence. At its 
best duralumin combined the lightness of aluminium 
with the strength of steel, but it was extra- 
ordinarily sensitive to heat treatment. As regards 
aluminium, a trouble which arose was the difficulty 
of soldering it, and the danger that moisture 
lodging at the joints might cause their rapid 
deterioration. 

In reply, Professor Wilson said that it was recog- 
nised in America that power-transmission lines near 
salt-water must not be of aluminium, which, in 
such a situation, deteriorated rapidly. He would 
have been very glad had it been possible to have 
extended his experiments to the physical properties 
of the materials, but the number of specimens ex- 
posed was limited, and he could not afford to destroy 


them. He agreed with Professor Petavel that there 
Professor Henderson said that at Glasgow they 


was a danger in soldering aluminium, and held that 
the metal itself constituted the only satisfactory 
solder, 





Tue Féry Boms Calorimeter. 


Mr. R. S. Whipple, M.A., next read a paper 
describing ‘‘The Féry Bomb Calorimeter.” is 
paper was published in full on page 408 of our 


last issue. 


Hysteresis in PutsatinG aNnpD Roratirne FIexps. 


In the absence of Dr. T. F. Wall, its author, 
Professor Howe next read a short abstract of a 
paper on ‘“‘ The Hysteresis Loss in Iron Due to a 
Combined Pulsating and Rotating Field.” In an 
ordinary transformer the magnetic field pulsates, 
and there is a certain corresponding loss by 
hysteresis. Again, in a direct-current motor the 
field rotates relatively to the armature, and there 
is again a certain loss by hysteresis. In a single- 
phase commutating motor there is both a pulsating 
and a rotating field, and the object of the experi- 
ments described in Dr. Wall’s paper was to deter- 
mine whether the two losses were superimposed. 
The result arrived at was the hysteresis loss was 
diminished when the field both rotates and 
pulsates, 


Rescue Apparatus IN CoaL-MIngs. 


Mr. F. Reid next read a paper on ‘‘ Rescue 
Apparatus in Coal-Mines.” In this paper the 
oaies advocated the plan of laying, throughout 
the mine, pipes ple up to a supply of pure air. 
The air-mains, he suggested, should be provided 
with cocks at frequent intervals, for the attach- 
ment of flexible hose, connected up to light hoods 
to be worn by the men in danger. The latter, it 
was proposed, should work in pairs, and that there 
should te two of the flexible-hose pipes, the one 
being used to supply the men, whilst the other was 
being carried forward for reattachment to the main 
further on. This done, the rear man would dis- 
connect his hose, and reconnect again at the next 
cock in advance. In this way the whole distance 
from the workings to the shaft could, it was 
claimed, be traversed safely, whatever the state of 
the air in the pit. 

In the discussion which followed, Mr. Anderson 
expressed a decided preference for the portable 
forms of rescue hoods and apparatus, the provision 
of which is now compulsory at pits. It was, he 
stated, the rule that five men for every hundred 
below ground were to be trained in the use of this 
apparatus, which would, without replenishing, 
support the wearer for two hours, and could then 
be charged afresh below ground without removal 
from the wearer. He thought the provision and 
maintenance of air mains up to the workings would 
be a matter of very considerable difficulty, as it 
was found difficult enough to maintain electric 
cables in such positions. 


THe WEATHERING OF PorTLAND STONE, 


A paper entitled ‘‘ Experiments on the Weather- 
ing of Portland Stene”’ was next read by Dr. J. 8. 
Owens, A.M.I.C.E. In this the author described 
experiments carried out on behalf of the Smoke- 
Abatement Society, with the object of obtaining 
evidence as to sulphating of building stones by the 
acids contained in coal-smoke. The experiments, 
which were limited in number, suffered from the 
difficulty in allowing for the increase of strength 
due to age; but stones exposed to the London 
atmosphere gave a lower average of resistance than 
stone exposed in the country. Another disturbing 
element was the effect of absorbed water, which 
appeared to give rise to a very considerable dimi- 
nution in the strength. 


Torsion Tests Exuipitep py THE Kine- 
MATOGRAPH. 


After a vote of thanks to Dr. Barr for his 
services in the chair had been carried, at the 
instance of Mr. C. Hawkesley, the few remanent 
auditors adjourned to a neighbouring moving- 
picture theatre, where Mr. C. E. Larard exhibited 
a most interesting series of films showing the mode 
of fracture of specimens subjected to torsion. 
Owing to the great magnification of the picture on 
the screen as compared with the original, every 
detail of the mode of failure was displayed in the 
most beautiful way. The exhibit constituted the 
most striking contribution to the proceedings of 
the Engineering Section, and it is much to be 
regretted that it was witnessed by the merest 
handful of spectators. The films showed con- 
clusively the justice of Mr. Larard’s contention 
that in the case of the fracture of ductile specimens 
by torsion the outer layers fail by shear, the line 
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States made the treaty under which the work is! south-east. Panama is situated about 22 miles east 


now being carried out with the newly formed 
Republic of Panama. ; 

Under this treaty the Republic of Panama leases 
to the United States in perpetuity a strip of 
country extending for 5 miles on each side of the 
canal. This strip is called the ‘‘canal zone.” An 
exception is made of the towns of Colon and 
Panama, which still remain under the jurisdiction 
of the Panama Republic. Within the zone the 
United States have complete control for police, 
judicial, sanitary and other purposes. In the towns 
of Panama and Colon and their harbours the United 
States have control of the quarantine regulations 
and the sanitary department. In case of rioting 
or other disturbance the United States can interfere 
if the local authorities show themselves unable to 
maintain order. For this a gree a regiment of 
soldiers is kept at Empire. For subsidiary canals, 
&c., other territory is ceded. For the defence of 
the canal the coast-line of the Zone and the islands 
in Panama Bay are ceded. In return for this the 


of Colon. The total length of the canal from deep 
water in the Atlantic to deep water in the Pacific 
/is 50 miles. It is often stated that the sea level 
of the two oceans is different. This, however, is 
not the case, as the mean sea level of both oceans 
has been found to be the same. The range of the 
tides, on the other hand, varies greatly. The rise 
and fall of the Atlantic at Colon is only 2.5 ft., while 
that of the Pacific at Panama is 21 ft. 

The canal may be said to begin at the mouth of 
| Limon Bay. (See plan, Pig. 1, page 414.) Here a 
| breakwater about 11,000 ft. long, running in a north- 
|easterly direction from Toro Point, protects the 
entrance, and the ships at anchor in the bay, from 
the northerly gales which prevail during the winter 
months. It may be necessary in future to make 
another breakwater running nearly due east and 
west to the north-east of the canal. This would 
leave an entrance about half a mile wide. This 
breakwater will not be made, however, unless 
experience shows that ships cannot safely remain at 

















| 





Fic. 3. WuHaRrvEs at CoLon. 

















Fic. 4. CristopaLt CoLon. 


United States paid 10,000,000 dols. on the signing 
of the treaty, and will pay annually 250,000 dols., 
commencing nine years after. By treaty with 
(reat Britain the United States agreed to the 
neutralisation of the canal by whatever route it 
might be constructed, and for its use on equal 
terms by vessels of all nations. 

The treaty having been signed, a Commission was 
appointed to take charge of the construction work. 
Che offer made by the French company to sell all 
their rights Se for 40,000,000 dols. de- 
cided the Uni States to adopt the Panama 
route. In June, 1905, an International Board was 
appointed to decide whether the canal would be a 
sea-level or lock canal, After a t deal of 
deliberation it was decided to build the canal with 
locks. This decision, however, did not stop several 
“~ ple from agitating for a sea-level canal ; in fact, 
the “ Battle of the Levels,” as it was called, only 
‘ied out about two years ago, after the actual con- 
struction of the locks had commenced. The canal 
zone has an area of 448 square miles, of which only 
oa has been acquired up to date. The balance can 
© sequired at any time if found necessary. 


GENERAL ALIGNMENT. 


anchor in the bay.- At mile 44 the canal may be 
said to touch land, and from this point to mile 6} 
the channel was excavated partly in the dry by 
steam navvies and partly by dredging. For the 
first 62 miles the channel is 500 ft. wide and 41 ft. 
deep. 

Tn Limon Bay, at Colon, are the present wharves 
used by the Royal Mail Steam Packet Company, 
the Hamburg-Amerika Line, and other lines which 
make Colon a port of call (see Fig. 3). At Cristobal 
(see Fig. 4), further up the bay, is situated the 
wharf of the Canal Commission, at which are landed 
all the construction stores and plant. The Canal 
Commission is also constructing permanent concrete 
piers, jetties, and repair-shops for vessels using 
the canal. 

At mile 6} are situated the Gatun locks and 
dam. The former consist of three twin locks, with 
a total lift of 85 ft. 
Chagres River where it runs between two ranges 
of hills, and raises the water-level by forming a 
lake, whose normal level will be 85 ft. above the 
mean sea-level of the two oceans. The lake thus 
formed will have an actual area of 164 square miles, 
the drainage area being 1320 square miles. It will 
contain 206 billion cubic ft. of water. This lake 





The general direction of the canal from Colon on 
the Atlantic Ocean to Panama on the Pacific is 


will form the summit level, and will give the 
longest stretch of water in the canal—namely, from 


The dam is built across the 


mile 6} at the Gatun locks to mile 39 at the Pedro 
Miguel locks. The channel to mile 30 follows 
roughly the bed of the Chagres River. A certain 
amount of excavation had to be done, which, how- 
ever, was mostly done in the dry. The widths of 
the channel are as follow :— 


* From mile 7 to 23 the channel is 1000 ft. wide. 
800 


” ” ‘ ” ” ” 
27 ,, 29 os a 700 - 
- 29 ,,, 30 o a 500 % 
" 30 ,, 39 = = 300 = 


This last length is the Culebra Cutting, which brings 
the canal through the continental divide. 

At mile 39 are situated the Pedro Miguel locks 
and dams. Here a single lock lowers the shi 
from the 85-ft. level of the Gatun Lake to the 
55-ft. level of the Miraflores Lake. On each side 
of the lock are dams running to the hills close by 
for impounding the water of the Gatun Lake and 
preventing it from flowing off towards the Pacific. 

From mile 39 to 41 ships pass through another 
artificial lake called Miraflores. This lake is 
formed by impounding the water of three rivers— 
Rio Grande, Pedro Miguel, and Cocoli. Two twin 
locks are placed at Miraflores, with dams at each 
side joining the locks to the hills. The locks are 
placed right across the old bed of the Cocoli River. 
There was a question at one time as to which side 
of the lock the river should be diverted. It was 
finally decided to divert the river into the Mira- 
flores Lake by making the dam almost paralle] to 
the locks on the south-west side. It was thought 
that if the river was let in on the down-stream side 
of the locks, the channel on that side might become 
silted up. The water of the river is also required 
for supplying the lake and the loss in locking. (’n 
the east side of the locks is a shurt concrete dam 
and spillway. This spillway is made large enough 
to take all the water which could flow through the 
Pedro Miguel Lock should any accident establish 
through communication between the Culebra Cut 
and Miraflores Lake. The channel through Mira- 
flores Lake is 500 ft. wide. The double locks lower 
vessels from the 55 ft. level of the lake to the sea 
level of the Pacific Ocean. 

From mile 41 to mile 50, where the canal reaches 
deep water in the Pacific Ocean, the channel is 
500 ft. wide. At mile 45 it leaves the land in 
Panama Bay. It was found that the sea currents 
were carrying silt across the proposed channel in 
Panama Bay. To stop this a breakwater is being 
built about 17,000 ft. long on the east side of the 
canal between Punta Mala and Naos Island. Even 
hough only partly completed, the advantage of 
his work is being amply demonstrated. 

In the length of 50 miles of the canal there are 
22 angles, amounting to a total of 600 deg. 51 min. 
At every angle the bed is widened so as to allow 
long vessels to take the curve easily without check- 
ing speed. The time which a ship is expected to 
take to pass through the canal is from ten to twelve 
hours, according to the speed of the vessel. Of this, 
three hours is estimated as being required for passing 
through the locks. The whole 50 miles can be 
traversed at full speed with tho exception of the 
9 miles through the Culebra Cut. 


EXCAVATION. 


The work of excavating the channel is the 
heaviest and most important item of the construc- 
tion, since on this depends the date of completion 
of the canal. The total amount to be excavated is 
182,000,000 cubic yards. This quantity is liable 
to considerable increase yearly from slides in the 
Culebra Cut, and from the silting of the Chagres 
River. It is very probable that by the time the canal 
is finished quite 200,000,000 cubic yards will have 
been excavated. This amount does not include that 
portion of the work done by the French Company, 
which came in useful for the canal as designed by 
the Americans. The total amount of earth-work done 
by the French was about 78,000,000 cubic yards, 
of which nearly 30,000,000 was found useful to the 

resent scheme. About half of the above quantity 
is contained in the 9 miles comprising the Culebra 
Cutting, the remainder being spread over the rest 
of the canal in dredging the ocean lengths and the 
shallow cuttings on the low-level portion of the 
, canal, 

The amount of plant used will give some idea of 
the enormous quantities to be dealt with. There 
are twenty dredgers in use, of which seven bucket 
type were taken over from the French company. 
the remainder, seven are suction-pipe-line 
dredgers for making the hydraulic fills in the dams. 
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Two are of the sea-going suction type, three of the 
dipper, and one clam-shell type. 
herever possible the channel is being excavated 

in the dry by the steam-navvies. A great deal of 
pumping has to be carried out to keep the work 
dry, as the rainfall, especially at the Colon end, is 
very heavy. On the sea-level section beyond the 
Miraflores locks a dam has been placed across the 
channel and the section is being pumped dry. 
This is being done as there is a considerable depth 
of rock to be excavated, and it was not considered 
possible to do this under water within the time 
which it will take to finish the Culebra Cut. For 
about a mile south of the Miraflores locks three 
water jets are used. These a were originally 
required for making hydraulic fill for the Miraflores 
dam. When this dam was completed the hydraulic 
system of excavation was continued, as it was found 
to be cheaper in that soil than the work done by 
steam-shovels, The water is at 130 lb. pressure 
pumped through a 5-in. nozzle. The ew used 
are 18-in. centrifugal. It is estimated that about 20 
per cent. of the matter pumped is solid. Fig. 5 
shows three jets working in the middle distance. 

For the dry excavation the following plant is in 
use :— 

Locomotives, American, from 106 to117 tons, 


br uge .. iM 158 
Locomotives, French, from 20 to 30 tons, 

broad gauge ... ies a 102 
Locomotives, American, narrow gauge 33 

* French, a a : 10 
* American, electric . F 12 
Steam-shovels, from 1? cub. yards, 45 tons, 

to 5cub. yards, 105 tons .. : 98 
Wagons: F'lat cars for use with the Lidger- 

wood unloading plough; capacity, 19 cub. 

ards ... ‘ - ds 1802 
agons: Small steel dump; capacity, 

10 cub. yards : 1200 
Wagons: Large steel dump; capacity, 

17 cub. yards.. ; . 600 
Wagons: Miscellaneous cars 737 
Lidgerwood ploughs 30 
Spreaders 25 
Track-shifters 10 
Pile-drivers 19 
Churn-drills 265 
Tripod drills 295 
Cranes 57 


Most of the excavated material was carried tu 
the tip-head and unloaded by the Lidgerwood 
system. The cars for this purpose have only one 
tixed side, but have steel flaps for bridging the gap 
between the cars over the couplers. A train usually 
consists of twenty cars and weighs loaded 610 tons. 
The material excavated is got rid of either by tippin 
into (a) the outside skin of the various dams, ny 
swamps to reclaim them, or (c) the breakwaters at 
Colon and Panama. 

For unloading on the dams or in swamps steam 
spreaders are used for levelling off the material 
deposited from the cars. This is a sort of plough 
carried on the side of a car, which shoves the pile 
of rock and earth over the edge of the slope. 
When this has been done a steam track-shifter 
lifts and carries sideways the track so as to lay it 
on the newly-formed bank. The track-shifter 
consists of a long-armed crane mounted on a flat 
car. The jib of the crane is long enough to stretch 
over the end of the car and lift bodily the track on 
which the car is running. A horizontal arm pulls 
the track sideways when it is lifted clear of the 
earth. In this way the track can be lifted and 
shifted sideways about 4 ft. at a time without 
breaking the joints. Fig. 6 shows a train being 
loaded by a steam-navvy on the right-hand side of 
the picture. Fig. 7 shows a Lidgerwood plough un 
loading a train of cars. Two engines are seen on 
the train, as the roads being only of a very temporar 
nature, it is risky sending such a long train with 
only one engine on to the tip-head. e average 
time taken to unload a train with the plough is 
about ten minutes. 

For tipping rock for the breakwaters a timber- 
pile pier is first run out into the sea, and the cars 
are run on to this and emptied. The tip-cars are 
generally used for this purpose. A train of large- 
type tip-cars weighs, with its locomotive, 737 tons. 
The cars are tipped by air-cylinders worked from 
the Westinghouse air-pump on the engine. A train 
of twenty-seven cars takes about twenty-five to 
thirty minutes to unload. The small cars are 
tipped by hand, and a train of thirty-five cars, 
weighing 562 tons, takes about forty to forty-five 
minutes to unload. 

All the locomotives return to their various sheds 
in the evening and are there thoroughly overhauled 





and repaired during the night. Workshop trains 
go out on to the works every night for repairing 
steam-shovels and wagons, &c. In this way the 
plant is —_ in a wonderful state of repair, and 
consequently breakdowns are few and far between. 

The Culebra Cutting between miles 30 and 39 is 
the most important work on the canal. It is 
estimated to contain 90 million cubic yards of 
excavation, but it is expected that this will be 
greatly exceeded owing to slips and also to the 
necessity of excavating the tops of the hills close 
to the canal, to lessen the pressure and render the 
slips less dangerous. The cross-section of the cut 


Fig. 12, page 420, shows a completed section of the 
canal at the north end of the Culebra Cutting. This 
photograph was taken from the temporary dam 
across the channel where the Chagres River crosses 
the canal. The berm is seen on the left-hand side 
of the photograph, just above the line of rails 
running down into the canal. The channel with 
the water in it is for drainage purposes.. All the 
rain water has to be pumped over the temporary dam 
into the Chagres River. This pumping out of the 
rain water is a very heavy item in the rainy season ; 
only a short shower is necessary to cover the 
boilers of the steam-shovels working on the lower 











Fic. 5. Looxtne Soutn 





FROM Mrrar.ores Lock. 














Fic. 6. 


Lookte South rrom Briver Paratso. 


is seen on the sections, Figs. 8 to 11, on page 417.| levels. Fig. 13, page 420, shows the canal near the 


The level of the bottom is 40 ft. above mean sea 
level. Water level will be 85 ft., and at 95 ft. 
there will be a berm about 40 ft. wide on each side. 
At turns the bottom width is being increased. 
Excavation was not actively taken in hand in 
this cutting till 1907, when 15? million cubic yards 


were excavated ; in 1908, 37 million cubic yards ;| 


in 1909, 35 million cubic yards; and in 1910, 
314 million cubic yards. The maximum number 
of steam-shovels ever at work was seventy ; at the 
present time there are fifty at work. The greatest 
difficulty is found in getting rid of the trains out 
of the cutting without risking collisions. The 
record day’s work for a shovel was 4823 cubic 
yards measured in excavation, amounting to 8395 
tons. 


south end of the Culebra Cutting looking north. 
The 95-ft. level can be seen under the houses on 
the right-hand side of the canal. The centre drain 
is also seen between the trestle bridges. 
As can be seen by the sections, the French carried 
out a good deal of excavation on the higher levels. 
The part they did was the easiest, as it was all 
scarp cutting. The Americans continued the same 
system till the lowest point in the valley was 
reached. At this point gullet-driving had to be 
started till the lowest level was gained. Fig. 14, 
page 420, shows in the foreground a steam-shovel 
driving a gullet and filling a train of Lidgerwood 
cars on a higher level. As soon as a single-line 
gullet is driven through, the cars are run on the 





|line dug out by the steam-shovel, which in turn 
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digs out another line alongside the first one. In this | 
way the cutting is taken out in a series of steps. | 
For draining off the rain water the temporary | 
ullets are given a grade both ways from Culebra. | 
When the proper formation for the canal is reached 
an extra gullet is driven to act as a drain for rain 
water. Most of the cutting now is in blue shaley 
rock, which, however, is too hard for the shovels to 
dig in without blasting first. Two types of drills 
are used, the tripod drill and the churn drill, both 
types being driven by compressed air. A single 
air main is laid for the full Jength of the cutting. 
Three electrically-driven compressors pump air into 
this line, one compressor being in the middle of 
the line, and one on each end. 

The churn drills are the most commonly used. 
The holes, which are drilled about 24 ft. deep, are 
first charged with a small quantity of dynamite, 
which enlarges the bottom of thehole. This charge 
is fired by an ordinary magneto. The hole is 
then charged with 70 lb. to 200 lb. of dynamite, 
and fired by the regular electric-light current. 
These explosions crack up and loosen the rock 


mated that three million more is on the move still. 
To try and stop the slides of the second type a 
great deal of extra excavation is being done on the 
tops of the slopes, so as to lessen the weight of the 
surrounding country. The enormous depth of the 
cutting can scarcely be realised, and the disturb- 
ance to the equilibrium of the hills by the huge 
excavation cannot be put into figures. The engi- 
neers hope that when the 45 ft. of water is in the 
canal the slides will stop, owing te the weight of 
the water helping to make the balance more even. 
Some time ago an account appeared in the papers 
of a volcano, which was said to have become active 
in the cutting, and to be causing grave doubts as to 
the future safety of the canal. ‘l'his is absolutely 
untrue. The cause of the rumour was the oxidi- 
sation of some iron pyrites, which were uncovered 
in the course of the excavation. The heat gene- 
rated by this set fire to a bed of low-grade lignite 
near the pyrites, and the smoke from the smoulder- 
ing lignite was the only foundation for the scare. 
What seems to be most remarkable in connection 
with the work of excavation of the Culebra Cut is 
the organisation which enables so many trains to be 





sufticiently to be excavated by the steam-shovel. 
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(n an average 75 miles of holes are drilled per 
month, and about 500,000 lb. of dynamite are used. 

The date of the opening of the canal for public 
traffic depends on the completion of the Culebra 
Cutting. This, at present, is an unknown quan- 
tity, owing to very serious slides and slips, which 
are of frequent occurrence. These slides are of 
two kinds. One kind is due to the soft material 
sliding forward on the inclined surface of the 
harder material below, the other kind occurs when 
a soft layer underneath is squeezed up by the | 
weight of the sides when the top layers are exca- 
vated to form the canal. 

Che most important example of the first type is 
the Cucarache slide, shown on the right-hand side 
of Fig. 15. This slide first started moving-in 1884, 
during the time that the French were working, 
and it is still on the move. The ground affected 
covers an area of about 50 acres, and reaches back 
to a point nearly 2000 ft. from the centre line. 
Chere is no remedy, and all that can be done is to | 
excavate the material as quickly as it moves for- 
ward, Already about 2} million cubic yards of 
extra work has been done on this slide by the 
Americans, There is another slide north of Con- 
tractors Hill, on the west side of the cutting. 
Over 2,000,000 cubic yards have been removed from 
this one, and it is estimated that about one million 
more is on the move. Up to the end of 1911 over 
100,000 cubic yards of extra excavation had 
to be made on account of slides, and it is esti- 
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worked without a schedule. In the 9 miles com- 
prising the cutting there are about 75 miles of 
construction roads, with between 150 and 175 
trains each way per working day. The lines are 
kept in such good order that derailments ‘are rare. 
With all the shunting and zigzags necessary to get 
out of the bottom of the cutting, there is very little 
delay caused by one train waiting for another. 
There always appears to be an empty train of cars 
ready for the steam-navvy. Everything seems to 
be done with clockwork regularity. The record 
movement of trains was made on March 11, 1911, 
when 333 loaded trains left the cutting. repre- 
senting 79,484 cubic yards, loaded by fifty-one 
steam-shovels and two orange-peel buckets. The 
record day’s work for one steam-shovel was on 
March 22, 1910, when, as mentioned above, one 
shovel loaded 4823 cubic yards, or 8395 tons (mea- 
sured in cutting) in one day. The work done by 
the various gangs is always published, and the 
friendly rivalry and esprit de corps thus encouraged 
are great factors in the work. 

A very considerable part of the work in the exca- 
vation of the Culebra bat was the diversion of the 
various rivers and streams which used to drain this 
valley. As seen on the map, the canal follows the 
, course of the Rio Grande and Rio Obispo. Before, 

therefore, any work could be started, these rivers 
had to be diverted. On the west side of the canal, 
and running parallel to it, a diversion had to be 
made for the Rio Grande and Rio Comacho, and on 
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the east side for the Rio Obispo. These diver- 
sions were practically conghetel: | by the French, 
though they had to be considerably enlarged after- 
wards. 

THe Dams. 


There are five dams directly connected with the 
canal—namely, one at Gatun, two at Pedro Miguel 
locks, and two at the Miraflores locks. 

Of these dams that at Gatun is by far the largest 
and most important. This dam fills in a gap be- 
tween two ranges of hills, and has the following 
leading dimensions :— 


Length cacti ; 7500 ft. 
Greatest height sie -- 115 ft. above sea level 
Greatest width at bottom 2100 ft. 


Width at top... a 100,, 
Width at high-water level <td 
Cubic contents sae 21 million cub. yards 
Area of lake formed - 164 sq. miles 
Drainage area ve ne | oe 

Contents of lake ... 206 billion cub. ft. water 


The object of the dam is to form a lake for the 
transit of vessels, to act as a reservoir to supply 
the loss of water used in locking vessels, and to 
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act as a buffer for the sudden floods which occur in 
the Chagres Kiver. 

The rainfall in the canal zone and neighbourhood 
has been very carefully kept ever since the canal 
was started by the French. These figures were a 
very valuable asset of the French company when 
they handed the canal over to the Americans. The 
average rainfalls at Colon, Panama, and Porto Bello 
are 130 in., 70 in., and 173 in. of rain respectively. 
The maximum rainfalls registered are as follows : 


For 3 minutes 2.46 in. 
For 1 hour ; 5.86 ,, 
For 24 hours ... 10.86 ,, 


The maximum discharge of the Chagres River at 
Gamboa (mile 30} on the canal) is 170,000 cub. ft. 
per second. This discharge caused the river to 
rise 40 ft. in twenty-four hours. 

The dam is made in three parts, and is shown 
in section in Fig. 16. Two outside walls and an 
inner core of material of a silty nature pumped 
up from the bed of the Chagres River ; this is 
commonly called ‘‘ hydraulic fill.” The two out- 
side walls were first ~~ from the rock and 
other material brought from the Culebra Cut. 
These walls are roughly triangular in section and 
are carried up slightly in advance of the hydraulic 
fill. Fig. 17, e 421, shows the dam under 
construction. e two outside rock fills are seen 
on each side about 12 ft. to 15 ft. higher than the 
hydraulic fill in the centre. On the right-hand 
side can be seen three pipes passing through the 
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rock fill for delivering the mud pumped up from 
the river. They were not working at the time the 
photograph was taken. About 20 per cent. of the 
mud pumped up is calculated as being solid matter. 
At the beginning of this year water was allowed to 
rise in the lake, and on February 18 the old 
Panama Railway, over which material was brought 
for the dam from the Culebra Cut, was covered 
with water and traffic had to be stopped. 

To complete the outside skin walls and to form 
a cap over the hydraulic fill above water level, side- 
cutting excavation was started from the hills near by. 
From the beginning of April, 1912, about 24 million 
cubic yards were required to complete the dam. 

Rockies at the dam from such a distance that 
the whole length can be seen, it is difficult to 
realise that it is artificial, The unusually flat 
slopes seem to blend in with the slopes of the sur- 
rounding hills and to give the whole an air of great 
stability and permanence. As will be seen by look- 
ing at the map, the bed of the original French canal 
passes under the dam between the Gatun locks 
and the spillway. This old canal silted up very 
much, and when the tipping of the dam reached 
this spot a great dea] more than was expected had 
to be Manel in before any progress was apparent. 
The soft silt also began to spew up all around. This 
gave rise to alarming rumours as to the safety of 
the dam, and the supporters of the sea-level canal 
renewed their efforts. However, as soon as all the 
silt had been displaced by the new material all 
settlement ceased, and no further trouble occurred, 
or is ever likely to. . 

A very important adjunct to the dam is the spill- 
way. In laying out the dam, advantage was taken 
of a small rocky hill rising to level 110, dividing the 
dam into two nearly equal parts. To forma spillway 
a channel 300 ft. wide and 1200 ft. long was cut 
through the hill to a level of 10 ft. above mean sea 
level, and lined with concrete, as seen in Fig, 18, 
page 421. The capacity of the spillway is taken 
at 154,000 cub. ft. per second. e channel leads 
into the old bed of the Chagres River, so it will be 
seen that the tlow of water below the dam is not 
interfered with in any way. At the upper end of 
this channel a concrete dam is being built, seg- 
mental in plan, having a crest length of 740 ft. 

For navigation purposes the level of the lake 
will have to be kept at 85 ft. above mean sea level. 
To allow for waste in locking vessels, evaporation, 
driving turbines, &c., an extra 2 ft. of water is 
being arranged for. This will give a depth of water 
of 47 ft. in the Gatun Lake, which is really 5 ft. 
more than is required. 

Taking 2 ft. of water over 164 syuare miles of 
lake, ample margin is left for evaporation and leak- 
age after allowing for fifty-eight passages per day 
through the locks of the largest vessels. Thro h the 
Suez Canal the average is twelve vessels per day. 

Figs. 18 and 19, page 421, give a good idea of the 
dam. It is made of concrete, with a rounded top, 
above which the sluice-gates will be fixed. The to 
of the rounded part is 69 ft. above mean sea level. 
In the lower part of the dam are formed rectangular 
openings, fitted with gates to allow water to pass 
through during construction. 

Above the rounded part of the dam will be built 
piers 55 ft. 6 in. centre to centre and 8 ft. 6 in. 
thick. This will give fourteen openings 47 ft. wide, 
in which will be placed regulating-sluices. The 
commencement of these piers is seen in Fig. 18, 
on the left-hand side of the spillway. The top of 
these gates will be 87 ft. above mean sea level. 
They will slide up and down in grooves, so as to 
allow the water to escape under the gates and 
immediately over the concrete wall. During eight 
or nine months of the year the ordinary rain will 
keep the lake full, and give ample water for lock- 
ing. Water will be allowed to escape under the 
sluices during the rainy season, and towards the end 
the sluices will be lowered aad the water allowed to 
rise from 85 ft. to 87 ft. The smallest run-off durin 
the last twenty-one years has been 146 billion 
cub. ft.; in 1910 the run-off was 360 billion cub. ft. ; 
so there would appear to be no fear of the scheme 
failing for want of water. 
with all sluices shut would raise the level of the 
lake 1 ft. in nine hours. 

In Figs. 18 and 19 a tunnel can be seen in the 
upper section of the concrete wall ; this is for the 





page 421, a rectangular opening can be seen in the 
retaining wall for the earth dam to the right of a 
temporary corrugated iron roof. This is the intake 
for water to drive turbines for generating elec- 
tricity. The discharge openings can be seen in 
Fig. 19 in the far wall below the dam near the 
water level to the left of the derrick crane. The 
available fall is 75 ft. 

As a stand-by in case of accident, the present 
construction plant at Miraflores will be retained. 
It is an oil-burning steam plant. 

The other dams on the canal call for no special 
remarks; they are similar in construction to the 
Gatun dam and spillway. At Pedro Miguel 
locks the dam on the west side is 1400 ft. long, 
rising to 105 ft. above mean sea level with side 
slopes of 8to 1. The width on top is 40 ft. It is 
formed in exactly the same way as at Gatun, with 
an hydraulic fill between two rock fills. The only 
difference is that the hydraulic fill was made by 
water jets acting on dry excavation, as described 
above. 

The ground on the east side was high enough, 
but for safety a concrete-core wall was run into the 
hill-side. A small spillway is provided. 

On the west side of the Miraflores locks there is 
an earth dam 2700 ft. long, whose crest is 15 ft. 
above the water level of Miraflores Lake—i.e., 
70 ft. above mean sea level. The section is similar 
to the Pedro Miguel dam. On the east side of the 
lock is a concrete dam 500 ft. long, of section 
similar to the Gatun spillway, having sluice-gates on 
the top sufficient to pass all the water that could 
run through one of the Pedro Miguel locks in case 
all the gates of one of the twin locks were broken. 
This dam contains 75,000 cubic yards of concrete. 


(To be continued.) 





THE SIXTH INTERNATIONAL CON- 
GRESS FOR TESTING MATERIALS. 
(Concluded from page 385.) 

XVIII. . Misce.tangovs. 

J. Brep also contributed a paper, XVIII.,, on 
‘* Various Chemical Phenomena,” adducing some 
chemical evidence in favour of the solid-solution 
theory of cements. We may mention here also the 
‘* Proposal for Establishing a Standard SO, Con- 
tent in Portland Cement,” made by the Verein 
Deutscher Portland-Zement-Fabrikanten, of Kalk- 
berge (XVII.,). The maximum SO, limits now 
allowed are :—England, 2.75 per cent. ; Austria 
and Germany, 2.50; Canada, 2; United States and 
Russia, 1.75 per cent. ; other countries, France, 
Japan, Brazil, and the Argentine Republic allow up 
to 3 per cent. in fresh water, but only 1.5 per cent. in 
salt water. The resolution proposed would fix the 

percentage at 2.5, also for marine construction. 


XIX. Srongs anp Masonry, 


The report by A. Hanisch, of Vienna, Chairman 
of Commission 7, on ‘‘ Weathering Resistance of 
Building Stones,” XTX. (also of roofing slates to 
sulphurous acid, &c.), embodies contributions by 
K. Oebbecke, of Munich, J. A. Grutterink, of Delft, 
J. Allen Howe, of London, A. Hanisch himself, and 
J. Hirschwald, of Berlin, whose methods of testing 
are recommended by the other authors. 

The ‘‘ Notes on Appliances for Testing Paving 
Stone” (XIX.,), by Pierre Labordére and F. 
Anstett, of Paris, described the tests applied by the 
Municipality of Paris (for crushing, impact, and 
attrition tests). 

‘*The Influence of the Composition of Mortar 
and the Quality of the Stones upon the Durability 
of Masonry” (XIX.,), by the Chairman of Com- 
mittee 50, J. A. Van der Kloes, of Delft, attacked 
Hirschwald for his views as to trass mortars, while 
Van der Kloes was himself severely criticised in 
XIX.,, ‘‘ Influence of Faulty Mortars,” by A. 
Hambloch, of Andernach, for ascribing the decay 


€| and efflorescence, and even humidity of buildings, 


| to an excess of lime. 


The heaviest rainfall | 


‘* The Physical Testing of Broken-Stone Railroad 
Ballast ” (XIX.;), by A. T. Goldbeck and F. M. 
Jackson, of Washington, gave a detailed account 
of the American practice. 

XX. Concr'TE. 
J. Y. Jewett, of the United States Reclamation 


machinery for lifting and lowering the gates and a | Service, Denver, Col., commented on ‘‘The Tests 


passage-way for the workmen. The power to 


work these sluice-gates and all the loc 


of Concrete Materials by the United States Recla- 


machi- | mation Service” (XX.,) ; and Lloyd M. Chapman, 


nery on the canal, as well as electric lighting, will of New York, on ‘‘Concrete Tests” (XX..). 
be generated at this spillway. In Fig. 20, on| Paper XX.,, ‘“*The Electrolytic Action on Un- 





reinforced Concrete,” by Cyril de Wyrall, of New 
York, was merely a note suggesting water-proofing. 
In ‘* Water-Proof Concrete” (XX.,), A. Grittner, 
of Budapest, demonstrated that water-proofing by 
fluates was possible, but troublesome, whilst 4 
concrete mixed with 8 per cent. of a potash 
soap (instead of water) would give perfect satis. 
faction, especially if the concrete contained a 
good allowance of cement—500 kg. per cub. m. of 
concrete. An ordinary washing soap and the 
special soaps aquabar and biber did not answer, 
Here, again, long-duration tests will be needed. 


XXI. Oms. 

“The Testing of Oils for Superheated-Steam 
Cylinders ” (XXI.,), by E. Camerman, Director of 
the Service d’Essais of the Belgian State Railways, 
recommended the use of the machines of Martens, 
Engler, and Holde, and further some special experi- 
ments with the apparatus of Nicholas, assistant to 
the author. In Paper XXI.,, on ‘‘ Practical Deter- 
mination of the Viscosity of Oil,” Leonardo Fea, of 
Rome, communicated the results of careful com- 

rative tests carried out at the Royal Arsenal, 

pezia, from which it would follow that the Good- 
man machine, though not yielding direct values, 
allowed of the widest application. Dettmar machines 
were convenient for comparative tests, but the 
results did not bear any constant relation to the 
coefticients of friction ; the Pagliani (absolute values) 
and Engler (relative values) viscosimeters were con- 
cordant. With equal peripheral velocity and 
pressure the coefticient of friction, Fea confirmed, 
is a linear function of the viscosity. The short 
Report XXI.;, by Max Albrecht, of Hamburg, on 
‘* Oil-Testing,” dealt in general terms with the 
determination of asphaltic constituents in lubricants, 
with the researches of Ubbelohde on friction and 
lubrication, and with the participation of the Inter- 
national Petroleum Commission in this work. 


XXII. CaoutcHouc, 

We need only mention the three papers on rubber 
—a report on ‘‘ The Actual State of Rubber Analy- 
sis,” by F. Willy Hinrichsen, Berlin ; on ‘‘The 
Mechanical Testing of Rubber and the Experience 
Gained at the Materialpriifungsamt,” by K. 
Memmler ; and on ‘‘Some Apparatus for Tension 
Tests of Rubber,” by P. L. Wormeley, of the 
Bureau of Standards, Washington. We dealt with 
this branch of testing on recent occasions. 


XXIII. Woop-Tzstine. 

Papers on ‘‘ Wood-Testing ” were submitted by 
M. Rudeloff, of Berlin (XXIII.,), by the Danish 
State Laboratories (XXIII.,), by J. Janka, of 
Mariabrunn (XXII.,) ; reports on ‘‘ The Forest Ser- 
vice Investigation of American Woods” (XXIII.,), 
by McGarvey Cline, Director of the Forest Pro- 
ducts Laboratory, at Madison, Wisconsin, and 
on ‘*The Strength, &c., of New South Wales 
Hardwood Timbers” (X-XIII.,;), by W. H. Warren, 
Sydney. These notes on timber are useful. A long 
but very preliminary paper, ‘‘ Means for Improving 
the Strength of Wood for Pavements” (XXIII.,), 
by P. Labordére and F. Anstett, of Paris, did not 
give much definite information. The authors recom- 
mend the boiling of the blucks in oil at 130 deg. 
or 140 deg. Cent. for three hours, with the addition 
of 0.6 per cent. of sodium carbonate and 0.1 per 
cent. of silicate ; the immersion of the blocks after 
creosoting under pressure in pitch at 110 deg. for 
ten minutes, and the application of superficial 
tarring to the laid pavement. 


XXIV. Parts. 


There was not much novelty in some of the papers 
on the prevention of rusting by paints, as everything 
new in this field is at once published. In his report, 
XXIV.,, on ‘*Paints for Metallic Structures, 
Allerton S. Cushman, of Washington, of course, 
referred to the electrolytic controversy, and gave 
particulars of the Atlantic City panel tests, in which 
thousands of panels were painted with various pig- 
ments and graded after repeated inspections, when 
a fair number of various compositions received high 
marks. In the United States Navy, the report als» 
mentions, paint oils are not used for ship bottoms, 
the paint varnish consisting of shellac, alcohol, and 
a little turpentine and pine-tar oil, the pigment 
being dry zinc-dust and dry white zinc-oxide. The 
experiment on ‘‘ Mechanical Testing of Anti-Corro- 
sive Paints” (XXIV..), by P. Labordére and F. 
Anstett, concern so far ripolette (a mixture of 
linseed oil, essence of terebenthine, resins, ani 
zinc-white), ripolin (a similar substance), and 
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minium. The novel way in which specimens, sheets 
or pellicles of the paints, of equal thickness and 
known specific gravity, are prepared is interesting. 
On Loande (iheoateal, to avoid warping) the authors 
stretch eigen and coat this paper with a 
25 per cent. solution of “spe when the sheet has 
dried, the paint is applied by a brush, and a skin 
about 0.1 mm. in thiclaeens is produced; after three 
days a second coat is superposed to strengthen the 
pellicle, and the sheet he together with the 
coat of paint, is imme in warm water for 10 
minutes ; the paint pellicle comes off easily. This 
pellicle is washed, dried on blotting-paper, and cut 
to size. The a these delicate pellicles in 
two pairs of jaws is difficult ; but the authors have 
succeeded in conducting tensile tests in cold and hot 
air (dry or damp, and containing sulphurous acid), 
and in water, particulars of which are given. 

G. W. Thompson, of Brooklyn, urged, in a paper, 
XXIV.,, on ‘* The Volume Conception in the Test- 
ing of Paint Materials,” that the fact that paints 
are made up of volumes of various constituents 
should not be overlooked. ; 

Some particulars of ‘‘ Comparative Service 
obtained with Wrought-Iron and Soft-Steel Water- 
Pipes in the United States” were given by F. N. 
Speller, of Pittsburg (XXIV.,), and Lieut.-Com- 
mander Frank Lyon, of the Naval Experiment 
Station, Annapolis, Maryland, described an 
‘* Accelerated Test for Relative Corrodibility of 
Iron in Water and Water Solutions” (XXIV.,), 
based upon the proposals of Heyn and Bauer ; he 
determines the loss of weight in milligrammes per 
sq. in. (!) for a period of 30 days in graded solutions 
of caustic soda, soda, sodium diphosphate, chro- 
mates, and lime water. 


XXV. Birumen. 


‘* Proposals for a Definition of Bitumen” were 
submitted by D. Holde and J. Marcusson, of the 
Materialpriifungsamt (XXV.,); Prévost Hubbard, 
of Washington, dealt with the ‘‘Bitumen Content 
of Coarse Bituminous Aggregates for Road-Making” 
(XXV.,); and C. D. Reeve, of the Office of Roads, 
Washington, submitted a note on ‘ The Effect of 
Diameter of Bitumen Holder on the Penetration 
Test ” (XXV.;). 


XXVI. Marerrats ror Roap-Makine. 


‘“‘The Principles of Unified Methods of Tests 
on Road-Making ” (XXVI.,) were laid down by 
A. Mesnager, of Paris, in a report, the chief 
interest of which will be found in the supplements 
on methods used in the various countries, drawn up 
by H. Burchartz and B. Stock (Germany), A. 
Hanisch (Austria), E. Camerman (Belgium), H. I. 
Hannover (Denmark), E. Fock (Hungary), Skougard 
(Norway), and M. E. H. Tjaden (Netherlands). 


XXVII. Frre-Proor Tests. Expiostves. 


Our readers are uainted with the views of 

E. O. Sachs, ‘‘On the Fire Resistance of Concrete 
and Reinforced Concrete” (XX VII.,). The problem 
has undoubtedly been neglected, but is practically 
very difficult to attack, and experts hence are not 
at all inaccord. Paper XXVII.,, on ‘‘ Fire Tests of 
Floors in the United States,” by Ira H. Woolson 
(the originator of the first American experimental 
station of this kind in Columbia University, New 
York), and R. P. Miller, of New York, briefly 
described this station and the work done there (about 
which very little has been published), and in the 
well-equip station in the Underwriters’ Labora- 
tories of Chicago, established 1901, which have a 
staff of 54 people. 
_ Paper XXVII.,, “‘On the Need of Uniformity 
in Testing Explosives,” by Clarence Hall, refers to 
the work done in the explosive station of the 
Bureau of Mines at Pittsburg, which we have 
noticed in our columns. 


XXVIII. Inrernat Srress. 


“The Nomenclature of Some Technical Terms”’ 
(XXVIITI.,), proposed by A. Mesnager, chairman of 
Committee 52, to avoid misunderstanding of badly- 
defined terms, will probably meet with approval. He 
suggests the following terms for total or absolute 
force ; French : force, effort (de traction, de com- 
pression, de cisaillement); English : force, load 
(tensile, compressive, shearing), pull, thrust ; 
German: Kraft, Zugkraft, Schub-oder Scheer 
kraft ; and for forces per unit area ; French : ten- 
tion, pression, cisaillement (tension normale, 
pression normale, tension tangentielle) ; English : 
tension, pressure, shear or stress (tensile, compres- 
sive, shearing); German: Zugspannung, Druck- 





spannung, Schubspannung. The terms ‘‘ frotte- 
ment intérieur, internal friction, innere Reibung,” 
are to be restricted for designating the tension, 
parallel to the plane in which slipping occurs, oppos- 
ing the slipping. 

The other paper (XX VIII.;), by A. Mesnager, on 
‘* Utilisation of the Accidental Double Refraction 
of Glass for the Study of Internal Stress in Solids,” 
deals with the general theory of these problems, 
with which his name has long been associated, 
with the assumption of two-dimensional elasticity. 
It is noteworthy that Mesnager regrets he has not 
been able to obtain celluloid, of which Hénigsberg 
and Coker have made extensive use, of sufficient 
homogeneity and transparency ; his material was 
never quite isotropic. 

E. G. Coker’s paper (XX VIII.,), on ‘* The Dis- 
tribution of Stress at the Minimum Section of a 
Cement Briquette,” we shall publish in extenso. 

Paper XX VIL», by A. Rejté, of Budapest, on 
‘“‘The Relation between Bending Stress and the 
Actual Strain or Hardness,” is an important 
contribution. As long as the force is slowly applied, 
he concludes, the specific resistance to bending 
(experiments with iron, steel, copper, brass, bronze) 
is a function of the stress, the uniform extension, 
and the angle of slip—which are therefore charac- 
teristic properties of the materials. W. a: 
of Budapest, proposes, in Paper XX VIII.,, ‘‘ The 
Differences between the Deformations of Tough and 
of Plastic Materials,” that the terms ‘‘ tenacity ” 
and ‘‘ plasticity’ should be used in Rejté’s sense, 
without properly defining them, however. 

H. F. Moore, of Urbana, Illinois, discusses ‘* The 
Physical ~wocee of the Elastic Limit” in an 
able paper, XXVITII,. ‘* The Connection Between 
the Yield-Point and the Buckling Load in Bars of 
the Same Material” is the subject of a similar paper 
(XXVIII.,), by O. Greger, of Vienna ; experiments 
with plates, angle-iron, and a T-girder, all of a very 
tough mild steel, are referred to. 

. I, Hannover, of Copenhagen, points out, in 
XXVIII.., ‘‘ The Question of Friction between the 
Parallel End Surfaces of a Body and the Plates 
Through which the Pressure is Applied,” that the 
only remaining opponent to the assumption of this 
friction, Professor Kick, has now withdrawn his 
opposition ; experiments with lead are used in 
illustration. 


XXIX. Generat Papers on Testina. 


This section comprises several important memoirs 
which do not lend themselves to abstracting. A. 
Martens, director of the Materialpriifungsamt, 
briefly discusses ‘‘ The Fundamental Principles for 
the Organisation of the Public Testing of Mate- 
rials” (XXIX.,), and submits a long memoir on 
** The Reliability of the Institutions, hines, and 
Experiments for Testing the Strength of Mate- 
rials ” (X XTX.;), which must be studied in detail. 
F. Schiile and E. Brunner, of Ziirich (XXIX.,), 
in a paper entitled ‘‘New Method for Comparing 
the Stiedions of Testing-Machines,” suggest the 
use of slabs of wood (conifere) from 2 to 4 cm. 
in thickness, 60 cm. in length, for ready compara- 
tive crushing tests, ins of copper cylinders ; 
they quote Janka’s researches on the strength of 
wood, and the crushing strengths they found were, 
indeed, very fairly concordant. 

The indefatigable secretary-genéral of the Asso- 
ciation, E. Reitler, of Vienna, communicated a 
brief memoir on ‘‘ The Austrian Technical Testing 
pr ce 7 (Oesterreichisches Technisches Ver- 
suchsamt) ’’(XXTIX.,) This bureau, the first of its 
kind, was created in 1910 at Vienna, on the sug- 

estion (made at “ago per 1909) of Dr. W. Exner 
(chief of the new Amt and of its advisory board) for 
the purpose of securing international ition 
of the certificates and documents of authorised 
testing institutions, the authorisation to be con- 
ceded by the Government (De ent of Public 
Works) on the proposal of the Versuchsamt. The 
reciprocal recognition presupposes official organisa- 
tion of the entire domain of testing in each country, 
and the Versuchsamt has general jurisdiction, so 
to say, except as to research at colleges and technical 
high schools, as to standardisation of weights and 
measures, boiler examination, and testing restricted 
to special fields (Government railways, small fire- 
arms, and hygiene and agriculture), The Ver- 
suchsamt, which publishes a journal, is also 
empowered to propose grants for the extension 
and new establishment of testing institutions, and 
has already been able to render possible the foun- 
dation of several new experimental testing institu- 


tions for boilers, automobiles, naval construction, 
&c.; it may also promote special exhibitions of 
testing appliances. The functions of the Versuchs- 
amt thus extend far. 

Paper XXIX.,, by Gaétano Lanza, of Phila- 
delphia, on ‘‘ The Progress in the United States in 
Testing Full-Size Pieces under Practical Conditions 
and Locomotive Testing,” is a summary of official 
and private institutions, in which finished parts can 
be tested, and of the work done in them ; the loco- 
motive tests merely tabulate particulars of runs of 
Baldwin engines on lines of 90 and 210 miles length 
for determining power and economy. The paper 
scarcely bears out its title. 


XXX. Various Reso.vutions. 


Several of the resolutions presented to the Con- 
gress have already been noticed by us. We have 
to add that Professor B. Kirsch, of Vienna 
(XXX.,), proposed to appoint a committee for 
revising the methods in use for testing metals, 
alloys, hydraulic cements and wood, on view at 
Brussels, 1906, of various inconsistencies in the 
rules as laid down. 

M. Bermann, of Budapest, moved to ‘Include 
the Spark Test of Steels in the Association Pro- 
gramme of Investigations” (XXX.,). The photo- 
graphs of spark-sheaves, he points out, show a 
number of branches which is proportional to the 
carbon content; silicon reduces the number of 
these branches, and can further be recognised by 
the lustre and articulation of the branches, while 
the manganese content is proportional to the length 
of the branches. 

Otto Hoffmann, of the Deutsche Steinzeug- 
warenfabrik, Friedrichsfeld, Baden (XXX.,), sug- 
gested the testing of the elasticity of stoneware 
pipes by the method of Fried ; and M. Albrecht, 
chairman of Commission 39, of Hamburg, proposed 
(XXX.,) “The Dissolution of the Commission for 
the Specification of Technical Oils,” in view of 
the establishment of an International Petroleum 
Products Commission (secretary, Professor Ubbel- 
ohde, of Karlsruhe), and of other bodies. 

We shall in due course comment on the fate of 
these and other resolutions, and on other features 
of the Congress. 

In reply to inquiries, we may add that the reports 
and papers presented to the Congress have teen 

ublished in English, French, and German, and 
en ap in Nos. 8, 9, 10, 11 (not 12), and 13 
of Vol. I. of the Proceedings of the International 
Association for Testing Materials. These numbers 
are supplied gratis to members of the Association, 
and the English numbers can be bought separately 
from Messrs. E. and F. N. Spon, 57, Haymarket, 
London, at the price of 3s. per number, with 
the exception of No. 8, which is offered at 1s. 6d. 
per copy. No. 12 of the Proceedings contains 
the members’ list. 





ALEXANDRA TRAMWAYS.—The revenue of the Alexandra 
Tramways Company for the first eight months of this year 
was 66,6947. The corresponding receipts in the correspond - 
ing period of 1911 were 64,381/., so that an improvement 
of 23131. had been established to August 31 this year. 





Mopv i or Exvasticiry.—In a paper recently read before 
the Society of Engineers, Professor F. H. Hummel gives 
values of Young’s modulus for a number of materials, as 
the result of experiments made on the flexure of thin 
strips :— 


Material. E. Lb. per Sq. In. 
Celluloid 3 i - 347,500 
Celluloid $ 53 oe sa tin a 547,000 
Drawing-paper (in direction of —! = 894,000 
ete * (across direction of rolling) 681,500 
Thick * paper a os + ne 852,000 
Box-wood se a se = aA 174,000 
Whalebone on ae he a 508,000 
Gamer... .. .. o «o wo  SeReeD 
Brass .. 2° - ee $e 11,600,000 
Aluminium-nickel alloy 10,000,000 





BARCELONA INTERNATIONAL EXHIBITION.-—An inter- 
national exhibition of import and export products is to 
be opened by the King of Spain in Barcelona in January 
next. The exhibition will remain open from January 
to April. The site is in Turo Park, where an area of 
250 acres has secured. Arrangements have been 
made with the Spanish customs to admit all exhibits 
free of duty. The period selected for the exhibition is, 
so it is stated, that in which ona, the commercial 
and industrial Spanish centre, is crowded with buyers 
cupeeeeating the mans South American firms, so that 
exhibitors will be afforded exceptional opportunities to 
extend their connections with Latin America. Conti- 
nental manufacturers, German firms particularly, have, 
we are informed, responded freely to the appeal of the 
exhibition authorities. Full information can be obtained 
from the Commissioners-Delegate for the United King- 
dom, at the Anglo-International Permanent Exhibitions 





Limited, 76, Finsbury-pavement, E.C. 
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THE STRANRAER AND LARNE TURBINE 
STEAMER ‘‘PRINCESS VICTORIA.” 

Tue drawings which we publish this week on Plate 
XLVII. and page 428, illustrative of the latest of the 
long succession of commercial steamers engaged in 
passenger service around the coast, of which the first 
was the Comet, are indicative of the significance of the 
centenary of commercial steamships in a which, 
as we rccently recorded, has lately been celebrated on 
the Clyde. It is fitting, too, that the vessel illustrated 
should be the product of Messrs. Denny of Dum- 
barton, because they have taken an influential part 
in the evolution ob this type of ship during this 
entire period. The first association of the Dennys 
with cross-Channel service was coincident with the 
beginning of steam navigation. The pioneer steam- 
vessel put on the Dover-Calais route, the Rob Roy, was 
built in 1818 by William Denny, grandfather of the 
present generation. She, however, was not the first 
steam-vessel to make the passage between England and 
France ; that distinction belonged to the Marjory, built 
in 1814, also by William Denny. These were followed 
by other notable pioneers in various trades ; but it is 
not our intention now to review the development of 
steam-shipping in general. 

It is not inappropriate, however, to glance briefly at 
the recent rapid progress in the Channel type of 
steamers, the latent aes of which is so well shown 
by the vessel illustrated on Plate XLVII., particu- 
larly as Messrs. Denny have exercised such a powerful 
influence in this evolutionary process. The series of 
high-speed Denny-built vessels began in 1888, the first 
being the paddle-steamer Princesse Henriette, built 
for the Belgian Government. The length of this vessel 
over all was limited to 300 ft., and Messrs. Denny 
were the only firm willing to undertake the guaranteed 
speed of 204 knots on this length, the resources of their 
experimental tank enabling them to investigate the 
possib'lities of the problem, and to arrive at such 
dimensions and form as would ensure the desired 
rate of speed, The Princesse Henriette was followed b 
the sister ship Princesse Josephine, launched towards 
the end of the same year. In 1890 the Princess 
Victoria was built for the Larne and Stranraer service, 
and in 1892 there was launched the Princess May for 
the same company. These vessels were 280 ft. long 
and 20 knots speed. In the same year the paddle 
sieamer Leopold II., with a speed of 22 knots, was 
built for the Belgian Government. In 1894 the 
service with France was again improved by the firm. 
with the Seaford, 268 ft. long, a twin-screw steamer 
of 20 knots speed. In the same year the dle 
steamer Prince Rupert, of 18.69 knots s » was 
built for the Canadian Pacific Railway, while the 
Calvados and Trouville, twin-screw vessels of only 
180 ft. long, but of 15.9 knots speed, were built for 
the London, Brighton, and South Coast Railway. 
In 1895 the twin-screw steamer Rosstrevor, 272 ft. 
long and of 18 knots speed, was constructed for the 
Greenore service of the London and North-Western 
Railway Company ; and in the same year there were 
launched two dle-steamers, the Dover and Calais, 
280 ft. a | and of 19.65 knots speed, for the then 
London, atham, and Dover Railway Company. 
While primarily designed for the night service, 
these vessels were so comfortable and economical, and 
so little short of the speed of the larger mail boats, 
that they were often used for the day service. In 
the following year the Lord Warden, a sister vessel, 
was added to the class, while the Sussex, 275 ft. and 
of 20.4 knots speed, was built for the London, 
Brighton, and South Coast Railway. The Prince 
Arthur, similar to the Calvados, was also built. 
In 1896 and 1898, the London and North-Western 
Railway Company again added to their Greenore 
service, the vessels being named Connemara, 279 ft. 
and of 18.8 knots speed, and Galtee More. 283 ft. 
and of 18.65 knots speed, while in 1897 the Cambria, 
337.6 ft., was built for the Holyhead and Dublin 
route. She was followed in 1899 by her sister-ships 
Hibernia and Anglia, and in 1902 by the Scotia, all 
of these being twin-screw steamers of 21.89 knots 
speed. In addition to the passenger vessels a fleet 
of small, fast cargo steamers was built—the Maid- 
stone, built in 1899, the Canterbury in 1900, the Folke- 
stone in 1903, and the Hythe in 1905—all being twin- 
screw steamers of 154 knots. 

In 1903 a great step was taken. It was in that year 
that the first turbine cross-Channel vessel, the Queen, 
was launched. She was for the South-Eastern and 
Chatham Railway Company, the decision to adopt this 
method of propulsion having been arrived at after suc- 
cessful results had been secured with the Clyde steamers 
King Edward and Queen Alexandra, which Messrs 
Denny built in 1901 and 1902. The Queen, 310 ft. 
long, on trial attained a mean speed of 21.79 knots 
Later in the same year the Brighton, 280 ft., built for 
the Newhaven and Dieppe service, attained a speed 
of 21.37 knots, which, considering the smaller dimen- 
sions imposed by the conditions of Dieppe harbour, 
was quite as good a performance. In the following 


year the Princess Maud, 308 ft, and 20.66 knots, was 





ut on the Larne and Stranraer route, and the London- 

erry, 337 ft. and 22.29 knots, on the Heysham and 
Belfast service, while the turbine was introduced to 
the Antipedes in the Loongana, 308 ft. and 20.15 
knots, which was engaged on the service between 
Tasmania and Australia. In 1905 the South-Eastern 
and Chatham Railway Company added two more 
steamers to their fleet inthe Onward and Invicta. Of 
the same dimensions as the Queen, they naturally 
profited by experience gained with her, the Invicta 
averaging 22.93 knots on trial. In 1906 the General 
Steam Navi ation Company obtained the King- 
fisher, 275 f{t., for the purpose of running their 
fast excursions from the Thames to Boulogne. Her 
speed on trial was 21.43 knots. The year 1907 was a 
busy one as regards cross-Channel steamers, the South- 
Eastern and Chatham Railway Company adding the 
Victoria and Empress to their fleet, these being sister 
ships to the Onward and Invicta. The Union Steam- 
ship Company of New Zealand obtained delivery of 
the Maori, 350 ft. long and of 20.52 knots s , for 
service between the North and South Islands of 
New Zealand, while for a similar service in the far 
north of Japan Messrs. Denny built the Hirafu Maru 
and Tamura Maru, 287.5 ft. and of 19.22 knots speed. 
In 1909 the traffic between Fleetwood and Belfast 
necessitated an increase in the fleet, and the joint 
railways controlling this trattic decided to have turbine 
vessels. Two were built, the Duke of Cumberland, 
338 ft., which on trial attained a-.s of 22.3 knots, 
being followed by the Duke of Argyll, equally 
successful, 

About this time the advantages of water-tube boilers 
for cross-Channel service were becoming recognised, 
and the South-Eastern and Chatham Railway Company, 
who have always been pioneers, decided to adopt 
the Babcock and Wilcox boiler, this being done for 
the turbine steamers Riviera and Engadine, 315 ft., 
built in 1911. These ships were enlarged and im- 
proved vessels of the Victoria class, and experience 
with them has shown that in ease of steaming, economy 
of coal—especially in the ‘matter of stand-by losses— 
and ability to remain on service for long periods, the 
water-tube boiler has amply justified its adoption. 

The most recent vessel of the type which Messrs. 
Denny have delivered is the Princess Victoria, which 
(while generally similar to the Princess Maud) em- 
bodies many changes dictated by the builders’ recent 
experience. She also has Babcock and Wilcox water- 
tube boilers, and it would now appear that water-tube 
boilers in some form or another are as firmly estab- 
lished in the cross-Channel service as is the turbine 
itself. This vessel we illustrate on our two-page plate 
XLVII. and page 428, a perspective view being shown 
in Fig. 7 and a side elevation in Fig. 1. The principal 
dimensions of the Princess Victoria are :—Length, 
300 ft.; breadth, moulded, 40 ft. ; depth, to pro- 
menade deck, 24 ft. 6in. ‘The deck plans are given 
in Figs. 2 to 6, and illustrate the arrangements 
made for passengers, &c. The first-class accom- 
modation, which is situated amidships, consists of 
a deck-saloon, ladies’ cabin, smoking-room, and 
seven special cabins on the promenade-deck, Fig. 4, 
and a dining-saloon and a number of special state- 
rooms on the main deck, Fig. 5. The third-class 
accommodation consists of a ladies’ cabin on the poop- 
deck, Fig. 4; a saloon on the lower deck, Fig. 6; and 
a large restaurant on the main deck, Fig. 5, alongside 
of which there is special accommodation for cattle- 
dealers. The remaining spaces on the main and lower 
decks, together with the fore hold, are fitted up for 
the carriage of cattle and horses. Both the bridge and 
poop-decks are covered by boat-decks, Figs. 2 and 3, 
extending out to the ship’s side, and providing sheltered 
promenades for both first and third-class passengers. 
Special provision is made for the stowage of yeast, a 
perishable cargo, of which considerable quantities are 
carried on this route, the company having been par- 
ticularly successful in transporting the yeast without 
damage. This room is shown in Fig. 5. 

The public rooms are all artistically finished. The 
dining-saloon is framed in oak, stained and waxed, 
the panels being quartered and enriched with carved 
drops and festoons. The windows are divided into 
bays by carved and fluted pilasters, which are sur- 
mounted by arches and a carved frieze. In the centre 
is a well, covered by a dome skylight with stained 
glass panes. The entrance doors have stained glass 
panels with the company’s crest. The floor is laid 
with Wilton carpets, and the sofas are upholstered in 
crimson morocco, while the windows are screened by 
green poplin curtains. The smoking-room is framed 
and panelled in dark polished oak, relieved with rich 
carving. There is a dome overhead, lighted with 
stained glass and fitted with an electric fan for venti- 
lating theapartment. The frieze is tastefully carved, 
and carries handsome electric-light brackets. The 
furniture of the room is polished oak upholstered in 
green morocco, and the floor is laid with green and 
white india-rubber tiling. The ladies’ cabin, which 
is in the Adams style, is finished flat, with raised 
ornament, the upper panels being filled with cream- 
coloured silk, The lower framing is in satin wood, 





with quartered els of the same material. The 
apartment is well lighted by a square windows and 
» da dome skylight overhead, decorated with stained 
7 . At the after end of the apartment isa full. 
-% mirror with carved frame. The floor is laid 
with Wilton carpet, the cushions are upholstered in 
cretonne, and the windows draped with shadow tissue 
in harmonious shades, The deck cabin and the vesti- 
bule are framed in stained and polished oak, and 
considerable use is made of leaded glass in this apart 
ment, the designs being in subdued colours. The 
i pore here is in green morocco, the blinds being 
of gold and green tapestry, while the floor is laid with 
white and green rubber tiling. 

The ship is lighted throughout with electricity, the 
installation being carried out by the builders them- 
selves. To facilitate handling in the terminal ports 
the vessel has rudders both aft and forward. The aft 
rudder is of the balanced type, and is actuated by a 
steam-tiller controlled from the flying-bridge by tele. 
motor. The forward rudder, which is shaped into the 
form of the vessel, is actuated by a steam steering 
gear, also controlled from the flying-bridge. The 
vessel is fitted with a powerful steam windlass for 
working the anchors, and an independent steam 
capstan is fitted on the forecastle, and a similar 
one aft. Although primarily intended for the carriage 
of passengers and mails, the vessel has provision for 
a limited amount of cargo, derricks and winches being 
provided for the expeditious handling of same. In 
addition to ample natural ventilation, both the first- 
class passengers’ accommodation and the cattle spaces 
are ventilated by means of electric fans ; so that even 
if the skylights have to be closed down during rough 
weather, the compartments are amply ventilated. 

The propelling machinery consists of three sets of 
Parsons turbines, which may be seen in side elevation 
in Fig. 8, andin end elevation in Fig. 9, while Fig. 10 
shows the arrangement in plan, all on page 428. They 
are supplied with steam by five water-tube boilers, the 
arrangement of which may be seen in the deck plan, 
Fig. 6, on the two-page plate. As will be seen by the 
illustration, the air and circulating pumps are placed on 
each side of the engine-room, with the feed-pumps beside 
them ; the former are made by Messrs. Denny and Co., 
and are illustrated in Figs. 11 to 13, on page 428, from 
which it will be seen that for each condenser one circu- 
lating and two air pumps are fitted ; each set of these 
pumps is driven by a two-cylinder simple engine 
exhausting—as do all the other auxiliaries—into a 
surface feed-heater; the turbines having been con- 
structed by Messrs. Denny and Co., and the boilers 
mag by Messrs. Babcock and Wilcox and partly 

y Messrs. Denny and Co. 

At the trials of the vessel, the mean speed on the 
mile was 20.95 knots with all the boilers in use ; and 
in a prolonged trial with four boilers in use the speed 
was 20.4 knots. 


INDUSTRIAL NOTES. 

THE endorsement at the last annual conference of 
the Miners’ Federation of the proposed uniform working 
policy over the whole British coal-field of five days 
a week, with instructions that the executive should at 
once take steps to bring it into operation, has received 
a check. The executive do not appear to be pre- 
mag at present to draft a scheme, and the question 

as been referred back to the annual conference. A 
request has also been made by the executive that 
the districts shall fully consider the question in the 
meantime, and be prepared at the next conference to 
decide finally upon the principal points. 








At a recent meeting of delegates of the Boiler- 
makers’ Society held in Newcastle, concerning the 
National Shipyard Agreement, from which the society 
recently withdrew, it was decided that the executive 
committee should ask the members to vote upon 4 
proposal for a national agreement with the shipbuilding 
employers on general questions, such as the fluctua- 
tions in wages and the hours and conditions of labour. 
The adjustment of piece-rate prices in shipyards would 
be settled locally. 


The Bulletin for September 15, issued by the 
American Association of Commerce and Trade, of 
Berlin, contains the following data showing the work- 
ing time of twenty-four different classes of iron and 
steel trades, blast-furnace installations, steel works, 
rolling-mills, &c. Sixteen plants, employing 3979 men, 
have shifts of 9 hours and less, and 501 plants, employ- 
ing 50,914 men, work a 10-hour shift. Sixty-two 
plants, employing 7391 men, have 10} and 11-hour 
shifts ; and 502 plants, employing 57,316 men, have 
12-hour shifts. The percentage of men engaged in 
each shift is as follows, being the average for the 
twenty-four classes of trades :—Ten hours and less, 
45.90 ; 10} and 11 hours, 6.18 ; and 12 hours, 47.92 

rcent. The longest, 12-hour shifts, are worked in 
the blast-furnaces, steel works, rolling-mills, and in 
railway construction work. 


The mcst interesting result of the conference of the 
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International Association for Labour Legislation, held 
at Ziirich, September 10 to 13, was a resolve to press 
for the conclusion of an international agreement in 

ursuance of which the States concerned shall enforce 
the three-shift system in iron and steel works. This 
system, which has made considerable progress in the 
United oo is very little known in Continental 
countries, where the men usually work a twelve-hour 
shift, necessitating, as a rule, a twenty-four hour day. 
The conference before it the report of a special com- 
mission on this subject, which met in London in June, 
and came unanimously to the conclusion that the eight- 
hour shift was necessary and practicable and should be 
adopted as soon as possible — international agree- 
ment on the lines of the Convention of 1906, by 
which a number of competing States simultaneously 
agreed to put a stop to the night work of women. The 
central officers of the association will accordingly now 
proceed to approach the Swiss Government with the 
request that they will invite the Powers concerned to 
meet in conference and discuss this question, with a 
view to the conclusion of a treaty applying in the 
first place only to the iron and steel trades, and pos- 
sibly also to the glass industry, but which, it is anti- 
cipated, will be extended to other industries in the 
course of time. 

Amongst the other subjects discussed at the Con- 
ference were the use of lead and various other indus- 
trial poisons, the risks involved in handling ferro- 
silicon, in work in compressed air, and in mines with 
special reference to ankylostomiasis. A resolution 
on the truck system recommended the abolition of fines 
and deductions from wages, and the meeting in- 
structed the national sections of the association to 
work for the introduction of anti-sweating legislation 
on the lines of the British Trade Boards Act. The 
association is also investigating conditions in the 
railway services of the different countries, and interest- 
ing itself in particular with the question of automatic 
railway couplings. Some demonstration of the modified 
Boirault coupling were arranged by the Swiss 
Federal Railway directors at Ziirich for the informa- 
tion of the delegates. 





The South Wales and Monmouthshire Joint District 
Coal Board, at its meeting at Cardiff on the 2lst inst., 
reached a settlement of almost all the outstanding 
points of the dispute over the Minimum Wages Act. 
Negotiations concerning these had been in progress 
for six months. Lord St. Aldwyn agreed with the 
men’s representatives that it was not intended that 
a piece-worker, with whose work the management 
might be dissatisfied, should be transfe from 
4s. 7d. minimum rate to the day-workers’ rate of 
4s. 3d. His lordship also ruled for the payment of 
4s. 7d. minimum for all days’ work, and not only those 
days, exceeding seven in three months, which a man 
might work away from his working place. Concerning 
the ascertaining of average earnings, he ruled that the 
two weeks should include those preceding abnormal 
conditions. Applications for separate treatment by 
certain colliery-owners in Monmouthshire, Glamorgan- 
shire, South p, and in the Llanelly district were 
refused. Mr. W. Stewart, for the owners, and Mr. 
W. Brace, M.P., for the workmen, thanked Lord St. 
Aldwyn, and a resolution recording the Board’s high 
appreciation of his services was / 





The report for 1911 on the insurance of industrial 
hands against accidents in Denmark shows a continued 
increase in the work of the Workmen’s Insurance 
Board, as also in the number of compensations paid. 
During last year 2732 accidents were brought before 
the board, but as‘some cases remained in abeyance 
from the previous year, a total of 2767 cases was die- 
posed of; in 1899, the first year under the Act of 
1898, the number of cases was 1471, but rose the next 
year to 2234. A number of cases having been dis- 
carded from last _ total, 2293 remained as coming 
under the Act. Of these, in 1356 cases the workpeople 
concerned had regained their full capacity, whilst 
in 46 cases death had ensued, in 14 of which there 
were no relatives left who could claim compensation, 
whilst in 32 cases an aggregate compensation of 
100,640 kr. (5590/.) was me The number of deaths 
with relatives entitled to compensation during the 
years 1899-1911 amounted to an aggregate of 474, and 
the compensation paid to 1,478,074 kr. (82,115/.). Last 
year 665 cases caused lasting diminished efficiency, 
and the aggregate of compensation awarded amounted 
to 540,872 kr. (30,050/.). Four masters were found 
unable to defray the compensation, and against these 
stringent measures were adopted. During the period 
1899-1911 there was paid an aggregate of 6,253,318 kr. 


(347,412/.) in com tion f [ 
and disablement. pensation for decreased efficiency 


The operative cotton-spinners in the Oldham district 
complain that the frequent breaking of threads, due 
to the poor quality of cotton and its rapid passage 
through the machinery, prevent their earning full 
ba They also complain that under the terms of 
the Brooklands agreement—which has been in force 





for the last twenty years—unduly long notice of 
the losses caused by the breaking of ends has to be 
given, leading to a long delay before the evil can be 
remedied. The operatives intend to shortly move that 
they withdraw from the Brooklands agreement. 
Representatives of the employers and operatives met 
on Tuesday last, in Manchester, Sir Charles Macara 
presiding at the meeting. No agreement was arrived 
at, and no arrangement was made for a further 
meeting. According to Mr. Thomas Ashton, the 
president of the operative spinners, a whole month 
sometimes elapsed before they could secure a remedy 
for their complaints, and by that time they had 
suffered heavy losses in wages. 





According to the report for August issued by the 
Society of Amalgamated Tool-Makers, the members of 
the society aamesed 7402, as against 5459 in August 
of last year. The number of unemployed was 68, as 
against 83, and the reserve funds amounted to 29,750/., 
as against 23,200/. in August of last year. 


The navvies employed at the Rosyth Dockyard 
struck work on Monday, the 23rd inst., because fifty 
men who had just been brought over from Ireland had 
stated that they were to receive 4d. per hour above 
the current rate. The contractors denied that any 
offer had been made to the men in question, and pro- 
ners to pay their journey back to Ireland, giving 

ides to each man a small indemnity. This proposa 
was refused, and the navvies held a meeting, at which 
they unanimously agreed to ask for an increase in wage 
of ld. per hour all round. Four thousand navvies are 
now idle, and all excavation work is suspended. Men 
have been told off for pumping ; bodies of strikers have 
endeavoured to prevent these from working, but have 
not succeeded so far. Should the pumping cease, enor- 
mous damage would result. 








The Wages Board of the Northumberland Miners’ 
Association and the representatives of the coal-owners 
of the same county met together on Saturday, the 
21st inst., at the Coal Trade Offices, Newcastle, to con- 
sider a pro 1 for reviving the. Conciliation Board 
which was dissolved about twelve months ago. Last 
year amendments in the Buvard’s rules, suggested by 
the miners, were not settled before the Board 
out of existence, at the expiration of six months’ notice. 
Since the Board has ceased to exist the men have 
found difficulty in obtaining information concerning 
the actual selling price of coal, with a view to estab- 
lish rates of wages. The owners intimated at Satur- 
day’s meeting that they would prepare a scheme for a 
sliding scale, which they would submit to a further 
meeting, to be held at an early date. 





There has been a large increase in the number 
of strikes of apprentices for an increase in wages 
to meet the Insurance Act contributions and the 
increased cost of living. In the Manchester and 
district engineering trade about 10,000 boys are 
away on strike, the firms affected numbering about 
fifty. The aid of the Amalgamated Society of Engi- 
neers and other trade unions has been requested ine 
organising the youths, the object being to train 
them in trade-union principles, so that when they 
reach manhood they will enter their respective unions 
as full members. A large number of men, members 
of the Amalgamated Society of Engineers, are being 
thrown out of work as a result of the strikes. The 
apprentices employed by the Vulcan Locomotive 

orks, Earlestown, had given notice of their inten- 
tion to strike for an annual increase of ls. per week 
in their rates, when the management decided to fore- 
stall them, and locked out 500 on Monday last, the 
23rd inst., when this occurred 250 apprentices em- 
ployed by the Vicars Patent-Stove Works, also of 
Earlestown, struck work in sympathy with those of 
the Vulcan Works. The apprentices employed by 
other neighbouring firms also ceased work, p win A 
the ls. per week increase in their wages. 





A national conference of the federated employers 
and representatives of the various trade unions of the 
engineering industry meets at York to-day to con- 
tier the men’s demand for an increase of 2s. per week 
on time wages and 5 per cent. on piece rates. The 
men are also to raise the question of an eight-hour day 
in the engineering trade, but since efforts are being 
made by the Labour Party to secure legislation for an 
eight-hour day, this latter question will not be pressed 
at the conference. The employers, we are informed, 
are ready to give satisfaction to the men on the wages 
question, but they propose to demand that any con- 
cession they make be conditional upon the men signing 
a national agreement to be binding for five years. 


The recent proposals put forward in t to a 
general minimum wage of not less than 100/. a year, 
supplemented by the suggestion that there would be 
no need to work for more than an average of six hours 
a day, form the subject of a new “ statistical mono- 
ough ” issued from the offices of the Liberty and 








Property Defence League, 25, Victoria-street, West- 
minster. Official investigations in the case of nearly 
one-third of the industries of the country give the 
total net value for the year produced by each of the 
industries in question and the number of workers 
employed. The figures given demonstrate the absolute 
impracticability of the minimum wage proposals. 
These total values, if divided in equal shares among 
the employees (no allowance being made for upkeep 
of machinery and premises, new machinery, extension 
of plant, &c.), would not yield a sum to anybody equal 
to 100/. a year, or a sum, in most cases, even — 
ing it. e census of production returns for the years 
1906 and 1907 give twelve trades, showing the total 
net value of goods produced and the number of persons 
employed. The total net value as re; 8 cotton is 
46,000,000/., {he number of persons employed 572,000 ; 
engineering, 49,000,000/. value, and 458,000 persons ; 
female dress and millinery, 27,000,000/. value, and 
440,000 persons; iron and steel, 31,000,000/. value, 
and 262, persons ; wool, 19,000,000/. value, and 
257,000 persons; ships, 17,000,000/. value, and 186,000 
persons; boots, 9,000,000/. value, and 126,000 
persons ; jute, 5,000,000/. value, and 81,000 persons ; 
stockings, 3,000,0002. value, and 48,000 persons ; 
cycles, 5,400,000/. value, and 46,000 persons ; silk, 
1,700,000. value, and 32,000 persons ; tin-plate, 
2,100,000/. value, and 21,000 ms. Now if the 
minimum wage of 100/. per worker was enforced in 
these t Seoneteten, which employ more persons than 
the whole of the members of the labour unions in the 
kingdom, the labour costs would work out as follow :— 
Cotton, 57,200,000/. ; engineering, 45,800,000/. ; female 
dress and millinery, 44,000,000/.; iron and steel, 
26,200,000/. ; wool, 25,700,000/. ; ships, 18,600,000/. ; 
boots, 12,600,000/. ; jute, 8,100, 2 stockings, 
4,800,000/. ; cycles, 4,600,000. ; silk, 3,200,000/. ; tin- 
plate, 2,100,000/. It will be seen that the minimum 
wage would completely wipe out all these industries 
except engineering, iron and steel, and cycles. The 
tin-plate trade would be practically wiped out also, 
as no funds would be available for keeping the plant 
in order. The total deficit which would result to the 
eight remaining trades from a payment of 100/. a year 
minimum wage, with working hours, not at six per 
day, as suggested by Mr. Keir Hardie, but at 52 hours 
per week, as at present, would be 46,300,000/. lf the 
working hours were reduced from 52 to 36 (which 
would be equivalent to reducing the number of normal 
working days from 300 to 208), the amount required 
to provide the minimum wage would exceed the total 
values produced by not less than 100,000,000/. 





Prrsonat.—Mr. Percy A. Sanders, A.M.I. Mech. E., 
has been elected a director of the firm of Messrs. Davey, 
Paxman and Co., Limited. Mr. Sanders ceigianlty 
served his apprenticeship with the firm, and was for 
several years with the General Electric Company at 
Schenectady, U.S.A., subsequently holding an important 

ition with the British Westinghouse Electric and 

ufacturing Company, Limited, at Manchester.—We 
are informed that Messrs. F. W. Brackett and Co., 
Limited, engineers, Hythe Bridge Iron Works, Col- 
chester, have been placed on the list of contractors to the 
India Office. 





CELLULOID AND Petro: Daneers.—The British Fire- 
Prevention Committee opened its autumn session on 

ednesday last with two important series of official fire 
tests, which have been accorded the closest possible 
attention by the various public authorities concerned, 
comprising, as they did, first, a series of twenty tests with 
ordinary celluloid cinematograph films versus a non- 
inflammable celluloid film; and, secondly, an extensive 
series of some twenty-five fire tests as to the possibility 
of extinguishing petrol fires, celluloid fires, and similar 
outbreaks by the application of chemical foam, a subject 
dealt with by us in our issue of January 12, 1912, page 52. 
It is not at present possible to give the results of the 
official tests, as reports will not be ready for some little 
time, but both series were of an eminently instructive 
character, and mark a practical step forward in the 
direction of fire-preventive measures. 





An Extensive Water-Works FILTRATION ScuHEME.— 
Situated between the Wessenden Valley reservoirs of 
the Huddersfield Corporation and the Woodhead reser- 
voirs of the Manchester Corporation is the watershed of 
the Ashton, my ey ay Mossley, and Dukinfield Joint 
Water-Works Board. In the valleys at Greenfield, Chew, 
and Swim WwW are seven or eight reservoirs, which 
supply water to a population of 140,000 people, distri- 
buted over an area of 52 square miles. For some years 
complaints of lead poisoning were prevalent in the York- 
shire part of the Board’s area, and to remedy this the 
Board decided to undertake a scheme of filtration. 
This work has been carried out, at a cost of 30,000/., 
and on Thursday, September 19, the new filtration- 
stations at Greenfield, Saddleworth, and Swineshaw— 
amongst the largest of their eps in the kingdom—were 
officially opened. The ins’ tions comprise thirty- 
six pressure filters, designed to ig collectively 
5,352,000 gallons of water per day. The filters and the 
chemical] plant have been supplied and erected by Messrs. 
Mather and Platt, Limited, of Manchester. Practical] 
the whole of the power in the filter-houses is generated 

'y water, 
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H.M. TORPEDO-BOAT DESTROYER 


“ LURCHER.” 


CONSTRUCTED BY MESSRS. YARROW AND CO., LIMITED, SHIPBUILDERS, GLASGOW. 
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We illustrate on this page H.M. torpedo-boat 
destroyer Lurcher, which has just attained remarkably 
successful results on her speed trials. She is one of 
three ships of a special type ordered at the beginning 
of last year from Messrs. Yarrow and Co., of Glasgow. 
The Lurcher, which forms one unit of the ‘‘ Firedrake” 
type, obtained during an official full-speed trial of 
eight hours a mean speed of 35.345 knots, or 3.345 
knots in excess of the contract speed of 32 knots. It 
should be mentioned that the trial was run in deep 
water. 

Much has been heard of late as to the results obtained 
with Continental torpedo-boat destroyers, and on 
certain occasions @ comparison somewhat detrimental 
to British construction has been made. The above 
result, however, removes grounds for such disparage- 
ment ; no destroyer has ever attained such a high 
speed during a continuous run of eight hours. Thus 
the performance proves and accentuates the superiority 
of British destroyers. 

The ‘‘ Firedrake” type of destroyer is 255 ft. long 
by a beam of 25 ft. 7in. The propelling machinery 
consists of Parsons turbines driving twin-screws, steam 
being supplied by three of the latest type of Yarrew 
boilers, fitted with the firm’s patent feed-heati 
device, and arranged for burning oil-fuel only. i 
may be stated that the ‘‘ Firedrake” type represents 
an important advance in destroyer construction, and 
clearly justifies the action of Admiral Sir John Jellicoe, 
who, as Controller of the Navy, placed the order for 
these three special vessels with a fom which specialises 
in the construction of this type of craft. 








QUICK-CHANGE-SPEED SENSITIVE 
DRILLING-MACHINE. 

THE very handy sensitive drilling-machine which we 
illustrate on the opposite page has been designed and 
manufactured by the Selson Engineering Company, 
Limited, 85, Queen Victoria-street, and Lambeth Hill, 
London, E.C., specially for high-speed work. Fig. 1 is 
@ reproduction from a photograph, and gives a very 
good idea of the — arrangement, while Figs. 2 
to 17 are details of various parte of the machine. 

The machine comprises a cast-iron bed, to which 
the pillar carrying the drill-spindle and the table is 
attached. The upper part of this bed-plate at one end 
is planed, and is provided with T-shaped slote, so as to 
accommodate larger pieces of work than can be carri 
by the table. At the opposite end of the bed-plate the 
driving-pulleys are attached. The bed-plate is shown in 
detaiiin Fig. 7. A particular feature of the machine is 
the variable-speed drive, the variation being obtained by 
means of cones, as shown in Fig. 1, and the speed for 
any size of drill can be quickly obtained without 
stopping the machine, The method is not, of course, 
new, but we believe it has not before been adopted 
for driving drilling-machines, The mechanism by 
which the variation in s is obtained is clearly 
shown in Fig. 9, and consists of two cones carried in 
two brackets bolted to the head of the machine, a plan 








- 
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of the brackets being shown in Fig. 10. The left-hand 
cone in Fig. 9 is stationary so far as its position on the 
bracket is concerned, while the right-hand cone has a 
certain amount of play sideways in order that its surface 
can be made to approach or recede from that of the 
othercone. In the space between the two cones a short 
endless belt is inserted, which is not shown in Fig. 9, 
but may be seen in Fig. 1. This belt passes through 
the fork, Figs. 11 and 12, and can be moved up or 
down along the cones as desired, and locked in any 
position, depending on the speed of drill required, the 
speed for any size of drill being marked on a vertical 
scale on the frame of the machine, and clearly shown 
in Fig. 1. The fork carrying the endless belt has a 
suitable pointer on it, which can be made to corre- 
spond with the different marks on the scale. When 
the belt is in the desired position, the shifting-cone is 
moved towards the other cone by means of the handle 
and levers seen in Fig. 1, and the belt is gripped 
between the two cones. The movable cone is the 
driven one, and transmits ite motion through pulleys 
and a belt on the top to the drill-spindle. ‘The shift- 
ing cone is forced out from the fixed cone by means of 
springs. One advantage of this variable drive is the 
fact that any speed can be obtained between those 
indicated by the graduations on the scale. The pulley 
on the top of the drill-spindle is shown in section in 
Fig. 13. It has in it at the top a feather key fitting 
the key-way in the spindle, and it runs round a sleeve 
which is carried by the top bracket of the standard. 
Friction round the sleeve is reduced by means of ball- 
ings, as shown. 

There are two drilling-tables, one of them circular, 
and the other square, as may be seen in Fig. 1, the 
square one being provided with T-slots. The tables 
are carried on a bracket that can be adjusted for 
height on the pillar of the machine, and locked in 
position by the hand-screw shown in Fig. 1. It can 
also be slewed round out of the way in case any large 
piece of work has to be placed on the bed-plate. 

The bracket that carries the tables is shown 
in Fig. 4, and the anes table in re 14; though 
the table shown in Fig. 1 has four T-slots and a V- 

roove, while the other view has only two T-slots and a 

-groove. This, however, is only a matter of detail. 
Fig. 15 is a section through the boss of the table, and 
shows the circular groove round the boss, into which 
the end of a set-screw enters, which holds the table 


ed|in place. Fig. 16 is a detail of the fixing for the table 


on the bracket shown in Fig. 17. The tables are 
pivoted at the end of the bracket, so that they can be 
reversed, and there is a set-screw in the bracket which 
fixes their position perfectly horizontal. 

All the speeds of the machine are under absolute 
control from 250 to 1000 revolutions per minute, and 
can be changed in five seconds from the highest to 
the lowest, and vice versd ; and as the correct speed can 
be instantly obtained, there is no excuse for the 
machine being run at any other speed. The double 
revolving table can be swivelled at any angle. The 
tables are balanced on the column, and are supported 
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by counterweights. The spindle also is balanced by 
a chain and weight, the latter ing down inside 
the column. The machine will drill from the smallest 
hole up to # in. in diameter. The square table is 13 in. 
square, and the round table 13 in. in diameter, and 
the greatest distance from the table to the spindle 
is 27 in. This machine will be exhibited at Olympia 
next week. 








Facrory AND WorksHor Act.—In pursuance of Section 
116 of the Factory and Workshop Act, 1901, the Secretary 
of State for the j Same Office makes the following Order : 
—The provisions of the said section shall apply, subject to 
the modifications hereinafter contained, to “ Non-'lextile 
Factories and Workshops which are Shipbuilding Yards 
so far as concerns the work of persons employed in the 
building or repairing of a ship.” ‘The said section shall 
be modified so as to read as follows :—(1) The ocoupier 
or contractor shall, for the purpose of enabling each 
worker who is paid by the piece to compute the total 
amount of “ae payable to him in respect of his work, 
cause to be a lished particulars of the work and rate of 
wages applicable thereto, as follows: — (a) He shall 
furnish every worker with written particulars of the rate 
of wages applicable to the work done by him at or before 
the time of his first) employment on the work and on 
every subsequent occasion when the rates are fixed or 
altered ; or he shall exhibit such particulars on a placard 
in the factory or workshop. Provided that if the rates 
are not ascertainable before the work is given out, the 
particulars shall be furnished to the worker in writing 
when the work is completed. (6) Such particulars of the 
work done as affect the amount of wages payable to each 
worker shall be furnished to him in writing when in 
work is completed. (2) Where the work is done the 
common by a gang of workers it shall be sufficient if the 
particulars of the work done by the gang, and of the rate 
of wages applicable thereto, are furnished to the member 
of the gang to whom the wages of the pane are paid by 
the employer. (3) The particulars, either as to rate of 
wages or as to work, shall not be exp by means of 
symbols. (4) Any placard exhibited in pursuance of the 
foregoing provisions shall contain no other matter than 
particulars of rates of wages, and shall be affixed in 
such a position as to easily read by all persons to 
whose work the particulars relate. (5) If the occupier 
or contractor fails to comply with the requirements of 
this section, he shall be liable for each offence to a fine 
of not more than 10/., and, in the case of a second or: 
subsequent conviction within two years from the last 
conviction for that offence, not less than 1/. (6) If 
anyone engaged as a worker in the aforesaid classof work, 
poring recerved such particulars, whether they are 
furnished directly to him or to a fellow workman, 
discloses the particulars for the purpose of divulging a 
trade secret, he shall be liable to a fine not exceeding 10. 
(7) If anyone for the purpose of obtaining knowledge of, 
or divulging, a trade secret, solicits or procures a person 
80 cumant to disclose such particulars, or with that 
object pays or rewards any such m, Or causes an 
person to be paid or rewarded for so disclosing su 

iculars, he shall be liable to a fine not exceeding 10/. 
(8) The Order of December 30, 1909, relating to ship- 
building yards so far as concerns the work of platers, 
riveters, and caulkers, is hereby repealed. This Order 
shall come into force on October 1. 
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NOTES FROM THE NORTH. 
Gtiascow, Wednesday. 

Glasgow Pig-Iron Market.—Last Thursday morning the 
ig-iron market was active, but the tone was irregular. 

he dealings amounted to 11,000 tons of Cleveland war- 
rants at from 67s. 44d. to 67s. 3d. and 67s. 5d. cas 
673. = to 67s. 94d. and then 67s. 7d. one month, and at 
684. three months, and at the close sellers quoted 
67s. 34d. cash, 67s. 74d. one month, and 68s. 2d. three 
months. In the afternoon irregularity again prevailed, 
and 11,000 tons of Cleveland warrants were done at from 
67s. to 67s. 3d. and 67s. 2d. cash, at 67s. . one month, 
67s. ~ December 6, and from 67s. 94d. to 68s. 24d. 
and . 2d. three months. Closing quotations were 
67s. 3d. cash, 67s. 74d. one month, and 68s. 24d. three 
months sellers. On Friday morning there was little 
change in the tone of Cleveland warrants, and the 
business consisted of 5000 tons at 67s. 54d. and 67s. 6d. 
cash, 67s. 54d. ten days, from 67s. 104d. to 67s. 8d. one 
month, and at 68s. 2d. three months. The close was 
weak, with sellers at 67s. 4d. cash, 67s. 8d. one month, and 
68s. 14d. three months. The market was easier a bit in 
the afternoon, when the turnover amounted to 6500 tons of 
Cleveland warrants at 67s. 14d. and 67s. 1d. cash, 67s. 3d. 
fourteen days, 67s. 6d. and 67s. 5d. one month, 67s. 54d. 
October 23, and 67s. 10d. three months. The closing quota- 
tions were 67s, 2d. cash, 67s. 6d. one month, and 68s. three 
months sellers. On Monday morning Cleveland warrants 
were irregular, and some 5500 tons were dealt in at 
67s. 6d. cash, 67s. 114d. and then 67s. 6d. one month, 
67s. 10d. November 3, and 68s. and 68. l4d. three 
months. At the close there were sellers at 67s. 3d. cash, 
67s. 7d. one month, and 68s. 2d. three months. Buyers 
of hematite offered 82s. 6d. three months. The afternoon 
session was quiet, and Cleveland warrants were weak. 
The turnover was limited to 1500 tons at 67s. 5d. one 
month, and 67s. 6d. November 4, and closing prices were 
called 67s. 14d. cash, 67s. 6d. one month, and 68s. 1d. 
three months sellers. On Tuesday morning quietness 
prevailed, and Cleveland warrants again lost ground. 
The business only totalled 2000 tons at 66s. 9}d. cash 
and 66s. 10d. seven days, with sellers over at 66s. 10d. 
cash, 67s. 2d. one month, and 67s. 9d. three months. 
In the afternoon Cleveland warrants were steady, and 
a large turnover of 10,000 tons was recorded at 66s. 94d., 
66s. 9d., and 66s. 94d. cash, 67s. 14d., 67s. 1d., and 
67s. 14d. one month, and 67s, 9d. three months. The 
closing quotations were 66s. 10d. cash, 67s. 2d. one month, 
and 67s. 8d. three months sellers. Hematite—1500 tons— 
changed hands at 82s. 6d. three months, with buyers over 
at that figure and at 81s. 6d. cash. For the latter posi- 
tion sellers quoted 82s. When the market opened to-da 
(Wednesday) some realising took place, with the result 
that Cleveland warrants fell away considerably. The 
dealings amounted to 7500 tons at from 66s. 44d. to 66s. 2d. 
cash, 66s, 4d. seven days, at 66s. 6d. and 66s. 64d. one month, 
and 67s. three months, with closing sellers naming 66s. 24d. 
cash, 66s. 7d. one month, and 67s. 0}d. three mont 
One lot of hematite was done at 82s. 6d. three months. 
The afternoon session was nominally steady in tone, and 
5500 tons of Cleveland warrants were put through at 
66s, 14d., 668. 1d., and 66s, 14d. cash, 66s. 6d. one month, 
663. 9d. November 22, and 66s. 11d. three months. The 
close was firm, with sellers quoting 66s. 24d. cash, 
66s. 64d. one month, and 67s. three months, which prices 
mark a fall of 1s. 1d. over the week. 


phate of Ammonia.—A somewhat easier demand 
exists for sulphate of ammonia this week, and quotations 
are a shade down. The current price for prompt lots 
may now be taken as 14/. 10s. per ton, Glasgow or Leith. 


Scotch Steel Trade.—Not for many years have the Scotch 
steel-makers been so hard pressed for material and so 
well placed with orders. This latter state is almost 
entirely due to the great activity which prevails in the 
shipbuilding industry, which is busier at present than 
perhaps on any previous occasion. It is, indeed, with 
considerable difficulty that even a portion of the very 
heavy demand is being met, and shipbuilders are daily 
sending in urgent orders for more material. New home 
business is not very plentiful, but inquiries from abroad 
amount to large tonnage, and export orders are taking 
away afairly good part of present outputs. The position 
of black-sheet makers is unchanged, and they are ex- 
periencing much pressure for deliveries both for local 
requirements and for export. For galvanised sheets the 
demand has improved and ——- are better, with 
the result that prices are firmer, and, indeed, it is a long 
time since all the different branches of the steel trade 
were more favourably situated. 


Malleable-Iron Trade.—The makers of malleable iron 
have little cause to complain at the present time, as 
specifications considerably in excess of their immediate 
outputs have recently come to hand. Plants are being 
kept running at their fullest capacity, but fresh bookings 
are not over heavy. 

Scotch Pig-Iron Trade.—The Scotch pig-iron makers 
still find themselves in an exceedingly strong position, 
and they have little difficulty in securing high prices for 
their output. The demand for the ordinary qualities 


continues very heavy, and although warrants are a bit a 


easier, makers’ stocks are so limited that quotations are 
again higher this week. The mate are the market 
quotations for makers’ (No. 1) iron:—Clyde, Summerlee, 
and Langloan, 81s.; and Gartsherrie, 82s. 6d. (all shipped 
at G ww); Calder and Coltness are unquoted this 
week ; Glengarnock (at Ardrossan), 82s. 6d.; Shotts - 
Leith), 8ls.; and Carron (at Grangemouth), 81s. The 
consumption of hematite is " 
readily absorbed. The total number of furnaces in blast 
at the present time in Scotland is eighty-eight, or five 
more than at the corresponding period last year. 


the output is | 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
New Colliery Ventures.—The new collieries in the 
rapidly-developing Doncaster coal-field were the subject 
of remarks by the chairman (Mr. Charles Markham) of 


h, | the Staveley Coal and Iron Company, Limited, at the 


company’s annual meeting in Sheffield yesterday. Re- 
ferring to the Yorkshire in Colliery at Edlington, in 
which the Staveley Cmreny have the entire holding, 
and from which they will therefore receive the whole of 
the profits, Mr. Markham said they had grappled success- 
fully with the considerable difficulties which had pre- 
sented themselves, any -— to serious faults in the 
ground. The Barnsley bed had been reached, and 
the quality of the coal was of the first order. They 
anticipated a large ok at this colliery. Then the 
Brodsworth Colliery, of which they were part pro- 
— had now been placed on a satisfactory financial 
is, and would be a valuable asset. The chairman 
remarked that next year would be the jubilee of the 
Staveley Company, and their prospects were very good. 


South Yorkshire Coal Trade.—Steadiness characterises 
the local coal market. The amount of business done is 
very considerable, and values are firm. The activity of 
industry in South Yorkshire creates a very heavy demand 
for manufacturing hards, and practically the whole of the 
output of local collieries, inc as they are by the 

roduction of the new pits in the Doncaster area, are 

ing taken. Shipments to all the Continental ports are 
good, notwithstanding that there is still some scarcity of 
ts. Gas-coal is largely inquired after, and buyers are 
stocking on a fairly large scale. The position in house- 
coal is good, although London orders are a little easier 
on account of recent mild weather. Advanced prices are 
being readily obtained. Business in the cheaper sorts is 
brisk. Coke is in good request, and extensions of coke- 
oven plant have been made by a local company. Quota- 
tions are :—Best branch hand-picked, 14s. 6d. to 15s. 6d. ; 
Barnsley best Silkstone, 12s. to 13s. ; Derbyshire best 
brights, 10s. 6d.; large nuts, 11s. to 11s. 6d; small nuts, 
9s. to 10s. ; Yorkshire bards, 11s. 6d. to 12s. 6d. ; Derby- 
shire hards, 11s. to 12s. ; rough slacks, 7s. to 8s.; seconds, 
4s. 6d. to 5s. 6d. ; smalls, 3s. 6d. to 4s. 6d. 


Iron and Steel.—In spite of extraordinarily high prices, 
the demand for pig iron continues to be in excess of the 
supply, and in Lincolnshire it is reported that the task 
of meeting orders is likely to be greater than producers 
can cope with. Theiron market generally is unsettled 
and varying prices have been quoted from day to day, in 
all cases quotations having an upward tendency. East 
Coast hematites have gone up as high as 88s., and West 
Coast, delivered in the district, are well over 90s., 
the majority of the rates quoted alternating between 
93s. and 96s. Derbyshire common-iron makers are 
also putting up prices. The cost of raw materials is 
increasing all round, and it is suggested in some quarters 
that this fact, together with the advances in prices of 
finished articles, may operate unfavourably upon the 

resent prosperous condition of local industries. So far, 

owever, the ‘‘boom” shows no signs of exhausting 
itself. The quantity of work being sent out of the city 
is steadily on the up grade, and the bulk of the manu- 
facturers are decidedly optimistic. At present there is 
a plethora of orders in both heavy and lighter trades. 
The local engineering works have some important con- 
tracts in hand, and there is a continually increasing call 
for engineers’ tools and files. The employment returns 
for the district are an eloquent indication of the state of 
trade. The number of men employed in the iron and 
steel works in Sheffield and Rotherham is greater by 
2134 than it was a year ago. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—F or the time being, extreme 
quietness characterises the iron trade so far as Cleveland 
pig is concerned. This is almost entirely due to a down- 
ward movement in warrants ca by holders selling out 
rather freely and taking their profits. Genuine buyers 
of Cleveland iron have dropped out, as is often the case 
in a falling market, but despite the temporary inactivity 
there is an under feeling of confidence, and the prevailing 
a is that brisk business will again be experienced in 
the near future. The statistical situation is good and 
promises to improve. No. 3 g.m.b. Cleveland pig iron 
realised 67s. 6d. f.o.b. in the early part of the week, 
but the general market quotation for the ruling quality 
is now not more than 66s. 6d. No. 1 is anything but 
——. and the price is 71s. 6d. No. 4 foundry and 
No. 4 forge pis iron are reported very scarce. The former 
cannot well be purch under 66s. 44d., and for the 
latter 66s. 3d. is, as arule, quoted. There are continued 
fairly good inquiries for Coast hematite pig, and 
mixed numbers are quite 80s. for this year’s delivery. 
There is not a great deal doing in foreign ore, but sellers 
show no signs of giving way, and market quotations are 
still based u 238. exship Tees for Rubio of 50 per cent. 
quality. This week there have been inquiries for French 
and some business has been done in Canadian, a sale 
of Wabana ore having been made to a firm of makers of 
Cleveland iron. Coke keeps firm, with » good demand 
both for home consumption and for shipment. Medium 
furnace coke is quoted up to 23s. 6d. delivered at Tees- 
side works, and foundry kinds up to 24s. 6d. f.o.b. 

Pig-Iron Output Increased.—Following on the blowing 
in of a hematite furnace at Sir B. Samuelson and Co.’s 
| Middlesbrough works, the Palmer Shipbuilding Com- 
| pany, Jarrow, have put an additional furnace into 
| operation, and has now four furnaces working, which 





is more than they have had blowing for four years 
past. 

Stocks and Shipments of Pig Iron.—To meet current 
needs, Cleveland Pig continues to be taken from the public 
warrant stores at Middlesbrough, but the withdrawals 
are not very heavy. To-night (Wednesday) the stock 
stands at 278,443 tons, which is 9985 tons below the 
quantity stored at the beginning of the month. Ship. 
ments of pig from the Tees are fairly good. To date 
this month they total 81,086 tons, as compared with 
70,981 tons to the same date last month, and 80,298 tons 
for the corresponding part of September last year. 


Manufactured Iron and Steel.—Very excellent accounts 
continue to be given of all branches of the manufactured 
iron and steel industries. Production is at its height, 
and manufacturers have such large and numerous con- 
tracts made that they are not keen to secure further 
orders at present, especially as they are of opinion that 
quotations will still further advance. Since our last 
report iron bars have moved up 5s. per ton. Common 
iron bars are 8/. 10s.; best bars, 8/. 17s. 6d.; best best bars, 
91. 5s.; iron ship-plates, 7/. 15s. to 8/.; iron ship-angles, 
8l. 5s.; iron ship-rivets, 9/. 10s.; iron girder-plates, 
8/. 2s. 6d.; iron boiler-plates, 8/. 12s. 6d.; steel bars (basic), 
81.; steel bars (Siemens), 8/. 10s.; steel ship-plates, 8/.; 
steel oe. 7l. 7s. 6d. ; steel boiler-plates, 8/. 15s. ; 
steel stri -; Steel hoops, 8/. 2s. 6d.; and steel joists, 
71. 5s.—all less the customary 24 percent. discount. Cast- 
iron railway chairs are 4. 7s. 6d. ; light iron rails, 6/. 15s. 
to 7l.; heavy steel rails, 6/. 12s. 6d.; and steel railway 
sleepers, 7/.—all net at works. Iron and steel galvanised 
corrugated sheets stand at 12/. 10s. f.o.b., less the usual 
4 per cent. Messrs. Dorman, Long and Co., of Middles- 
brough, have secured the order for 6000 tons of structural 
steel for the new London hotel which is about to be built 
by the same firm that built the Strand Palace Hotel. 
The new building will be about four times the size of 
the Strand Palace. 


A Large Dock Scheme.—The reference in the annual 
report of Messrs. Smith’s Dock Company, Limited, to 
the proposed new graving docks on the Tees revives 
public interest in a scheme which will materially 
improve the facilities for the repair of vessels on Tees- 
side. The firm already possess two up-to-date graving 
docks at South Bank, measuring respectively 550 ft. and 
450 ft., and it is intended to construct two more docks to 
the eastward, which, though the final details have not 
been settled, will measure approximately 400 ft. and 
500 ft. The scheme also provides for the construction of 
a deep-water berth, land for the purpose having been 
obtained from Messrs. Bolckow, Vaughan and Co., 
Limited. Messrs. Airds, Limited, of London, who are 
the contractors, have commenced operations, and it is 
expected the work will be completed in about two years. 


Cleveland Miners’ Wages.— A meeting between the Cleve- 
land Ironstone Mine-Owners and the Cleveland miners’ 
representatives was held at Middlesbrough this week, at 
which Sir Hugh Bell, Bart., presided. Consideration was 
given to claims put forward on behalf of the men for an 
advance of 6d. per day in the rate paid to face deputies, 
and for substantial advances on the base rates paid to all 
surface-men and lads at the Cleveland mines. After 
considerable discussion the meeting was adjourned until 
October 14. 








NOTES FROM THE SOUTH-WEST. 

Cardiff.—A comparatively restricted business has been 
passing in steam coal ; colliery owners appear, however, 
to consider that the trade is on the eve of better times, 
and they are, anoetinn’y. standing out for steady prices 
for forward values, although with supplies exceeding 
immediate requirements, spot buyers are still able to 
obtain occasional concessions. The best Admiralty large 
steam coal has made 16s. 9d. to 17s. 3d. per ton ; secondary 
qualities have ranged between 15s. 3d. and 15s. 6d.; best 
bunker smalls between 10s. 3d. and 10s. 6d.; and cargo 
smalls between 8s. 6d. and 9s. 3d. perton. The best house- 
hold coal has been quoted at 18s. to 18s. 3d. per ton; 
good households have made 17s. to 17s. 3d. No. 3 
Rhondda large, 16s. 6d. to 17s. 6d.; and smalls, 12s. to 
12s. 6d. per ton. No. 2 Rhondda large has realised 12s. 
to 12s. 6d.; and No. 2 smalls have brought 8s. to 8s. 6d. 
per ton. As iron ore, Rubio has made 2ls. 6d. 
to 22s. per ton, upon a basis of 50 per cent. of iron, and 
charges, including freight, insurance, &c., to Cardiff or 
Newport. 

Dowlais.—The works have been fully employed. The 
Goat Mill has been busily turning out heavy railway 
material, and in addition to steel rails, has been engaged 
upon steel sleepers, blooms, and tin bar. The Big Mill 
has been employed upon sole-plates and fish-plates, and 
a few orders for light colliery rails. The locomotive and 
mechanical departments have been well occupied. 


Swansea.—There is reason to believe that the Mannes- 
mann Tube Company have decided to put up new works 
in the North of England, in preference to Swansea. 


The Miners’ Federation.—Recent labour conflicts have 
tried the strength of the Miners’ Federation. The mem- 
bership of the Federation, which had been as high as 
141,089 in 1909, fell to 137,552 in 1910, and to 112,000 in 
1911, although in the meantime the number of persons 
employed in the Welsh coalfield increased by 16,000. 


Welsh Colliery Development.—Mr. D,. A. Thomas and 
Baron Hirsch, accompanied by Mr. Leonard Llewellyn 
and Mr. G. E. Lie have paid a visit of inspection 
to the Aberbadien colliery, near Kenfig Hill, owned by 
Baldwins, Limited. The visit is understood to have had 
something to do with the contemplated sinking of a new 





colliery at Aberbadien. 
































Sept. 27, 1912.] 


ENGINEERING. 


437 





THE SOLIDIFICATION OF METALS FROM 
THE LIQUID STATE.* 


By G. T. Bgrusy, LL.D., F.R.S. (Member of Council). 


Tue problem which the committee appointed by the 
Council, as a result of a suggestion thrown out in my 
May lecturet (1911), pro s to investigate may be 
stated thus:—‘‘ Does molecular aggregation occur in 
liquid metals immediately before solidification either by 
the formation of liquid crystalline units or by the segre- 
gation of globules encl in foam cells ?” ; 

Quincke has stated that a “‘foam-cell” structure in the 
liquid precedes solidification, and that this structure 
persists in the resulting solid. The liquid separates into 
two constituents, for even the purest substances contain 
sufficient impurity to produce a eutectic, and the 
primary constituent segregates in globules which are = 
apart by ‘‘foam-walls,” which are composed of the 
eutectic or second constituent. As the segregation occurs 
in the liquid state the question which of the constituents 
will separate in globules will be settled by their surface 
tension. Thus an emulsion may consist mainly of globules 
encased by comparatively thin cell walls, or of a few 
globules separated in a large mass of liquid. 


The present author has shown (May lecture, 1911) | 


that gold globules solidified from the liquid state consist 
of sac-like grains, which retain their individuality even 
after very considerable deformation, when, for instance, 
the globule has been completely flattened by the blows 
of a hammer. 

For convenient reference two of the figures from the 


lecture are reproduced here. Fig. 1 is the flattened | 


| these forms of casting. The author has experimented 

mainly with globules formed by fusion in the blow- 
pipe flame. Probably the method so successfully 
| used by Ewing and Rosenhain* of pouring liquid metal 
on a flat horizontal surface would in most cases ensure 
that the crystallisation of the mass is of the unstrained 
primary type. 

If it be granted that the “‘ primary” crystals are en- 
closed in cells of some sort, the present inquiry will then 
take the following form :—Are these cells formed at the 
final stage of crystallisation, or are they formed while the 
metal is still liquid; and further, if the cell formation 
is prearranged in the liquid state, are the initial steps 
due to liquid segregation and surface tension, or to 
the crystalline aggregation of molecules in the liquid 
state ? 

When the process of crystallisation is watched under 
the microscope as it takes place in a thin layer of liquid 
on glass or other flat support, it appears to start from 
isolated nuclei, solidification and crystal growth proceed- 
ing radially from each nucleus till the radii from adjoin- 
ing nuclei almost meet. It appears under fairly high 
magnification as if radii approaching each other stop short 
before they have actually met, and as if there is formed 
between them a slight ridge of neutral territory (see 
the forthcoming paper of Dr. Rosenhain and Mr. 
| Ewan on “‘ Intercrystalline Cohesion in Metals”). The 
effect when all the radii have thus been arrested is 
as if a network had been spread over the surface, the 
radii from each nucleus being enclosed by cell-like boun- 
daries. This gives us a picture}in two dimensions of 
what would occur if the layer of liquid was sufficiently 
deep to permit of similar growth in'thejthird dimension, 


























Fic. 1. 
‘* Primary Grains” DIsTORTED 
BY HAMMERING, 


globule owing Cap sac-like grains, and Fig. 2 is the 
lobule after it has been annealed at about 300 deg. Cent. 
‘he structure of the undeformed globule was undoubtedly 
crystalline, each of the sac-like grains containing only 
similarly oriented units. On annealing recrystallisation 
takes place, and the new structure which results is sharply 
crystalline and quite different from the sac-like type of 
the primary grains. These observations led the author 
to ask whether this sac-like structure is to be regarded as 
due to the persistence of a structure which origi- 
nated, as Quincke suggests, whilst the metal was still in 
the liquid state, or whether it is to be regarded as a 
direct result of crystallisation during solidification. 
Although the distinction between the two types of 
crystallisation has been referred to more than once, it 
may be permissible to enlarge on the matter here. 
Probably ar Sena are familiar with the sac- 
like type of grains which are occasionally produced under 
particular conditions of cooling, but the essential differ- 
ence between this type of crystallisation and that which 
occurs on the recrystallisation of a mass of metal which 
has previously been strained, either by cold working or 
by local cooling and shrinkage in an ingot or other cast- 
ing, does not seem to have been so generally recognised. 
Itis therefore now suggested that the terms ‘‘ primary ” 
and “secondary ” should be used in describing these two 
distinct types—at any rate, in all cases where it is desirable 
to distinguish between them. It is clear that in any 
inquiry as to the existence and origin of sac-like grains 
the distinction between these two types must be kept 
fully in mind. Foam-cell formation, if it occurs, will 
mainly affect grains of the “primary” type. Crystals of 
the ‘*secondary” type are probably formed not by the 
transport of molecules within the mass, but by orientation 
of molecules in situ. 

In experimental investigations connected with the 
present inquiry it will be necessary to produce unstrained 
crystals of the “ primary ” ty . For this purpose any 
form of chill or ingot mou tn would be unsuitable, as 
cooling and contraction strains can hardly be avoided in 





* Paper taken as read bef. i 
September = tae ‘ore the Institute of Metals, 
Journal of the Institute of Metals, 1911, No. 2, 
vol. Pro page 16. F ; 
+ Pr ings of the Royal Society, vol. Ixxvi., A. 431. 
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and we are thus provided with an illustration of a cell 
structure which is the direct outcome of crystal growth. 
Though this illustration may not hold in all its details for 
other types of crystallisation, yet something at least 
analogous to the above must happen. The photograph, 
Fig. 3, is not magnified, but is, if anything, reduced 
from natural size, It is not to be expected therefore 
that the microscopic inter-crystalline boundaries should 
be visible. The figure, however, shows fairly well 
the features of this type of structure, and in particular 
it is seen that it is the nuclei which produce the grains. 
The growth an at the larger and more powerful 
nuclei; the small grains which are scattered over the 
surface of the larger grains only started to grow after 
the latter were well under way. If a growth of this 
kind be watched from beginning to end, no doubt 
can be left in the mind of the observer that in 
this case it is the nuclei which entirely control the 
ultimate structure. The cell-like structure which has 

developed shows no trace of any pre-existing foam- 
cell structure derived from the tiquid film, nor does it 
— necessary to postulate the existence of this type 
of structure. It does not, however, a) to the author 
that illustrations of this kind are sufficient in themselves 
entirely to negative the foam-cell hypothesis; they only 
emphasise the necessity for more positive evidence if the 


it ought to be ible to find cases in which the crystal- 
line method of cell formation is controlled, or partially 
controlled, by the pre-existing structure. Among alloys 
or slightly impure metals it ought to be possible to find 
cases in which the pre-existing structure is so robust that 
it is able to resist or restrain crystalline growth ; foam- 
walls which, by their superior rigidity, are able effectively 
to partition up the whole space before cell-formation from 
the crystalline nuclei can take effect. In the micro- 
structure of certain alloys and impure metals surface 
tension forms—globular, dumb-bell, or rod-like—are often 
very pronounced ; it is possible that the occurrence of 
these forms may supply a clue which it will be worth 
while to follow u ie 
It is not intended that the scope of the present inquiry 
should be restricted to the proof or disproof of the foam- 
cell hypothesis. The Council in its remit has indicated 








* Philosophical Transactions, vol. cxciii., A. 1900. 


a wider range than this, and it is hoped that investigation 
will be encouraged, not only in the more theoretical 
regions covered by the work of Lehman, Tamman, Miers, 
and others on the earliest steps in crystallisation, both in 
the liquid and solid states, but also on the more practical 
aspects suggested by observations on the influence (a) 
of temperature and (b) of mechanical agitation on the 
molten metal in determining the size and type of the 
— which are subsequently found in the solidified, 
metal. 

In a substance like water, which expands on solidifica- 
tion, there are good grounds for the belief that the ran 
from the maximum density at 4 deg. Cent. down to the 
freezing-point at 0 deg. Cent. covers a period during 
which active molecular aggregation is occurring. Obser- 
vations on bismuth and its alloys may show that a similar 
state of mr to be found in metals, and, in any case, it 
is much to desired that we should have refined and 
accurate density determinations of liquid metals in the 
neighbourhood of the solidifying point. The fact that 
the majority of metals contract on solidification, and 
therefore do not show the phenomenon of a point of 
maximum density some degrees above the solidifying 
point, need not blind us to the importance of these 
density determinations. It is probable also that the 
measurement of changes of electrical conductivity with 
temperature in the liquid metals would be a valuable aid 
in this inquiry. 

In conclusion, it appears to the author that while it 
may not be possible to establish Quincke’s view, that in 
all cases solidification is preceded by segregation and the 
development of a ‘* foam-cell” structure, yet that among 





hypothesis is tostand. If the hypothesis is well founded, | 


recorded observations there are some which give_colour 





Cett-Like Structure DEVELOPED BY CRY- 
STALLINE GROWTH FROM NucLer In a THIN Fim 
on GLass. 


| to the view that, at any rate in alloys and impure metals, 
| there is segregation under the influence of surface tension 
in the liquid or the partially solidified state. 

The more general inquiry as to the changes which 
precede solidification in metals appears to be a promising 
territory which is awaiting exploration, and it is to be 
hoped that the preliminary inquiry which is about to be 
made into the work which has been done in the various 
pioneer camps which have approached this territory from 
various sides will lead to the establishment of new camps 
within the territory itself. 





Tue Institution oF AUTOMOBILE ENGINEERS.—The 
first meeting of the session of the Institution of Auto- 
| mobile Engineers will be held on Wednesday, October 9, 
jat 8p.m., when Mr. T. B. Browne, M.I. Mech. E., will 
| deliver his presidential address, entitled ‘‘The Progress 
of Automobilism.” In view of the fact that the hall of 
the Institution of Mechanical Engineers, where the meet- 
ings are usually held, is temporarily closed oe to 
alterations and repairs, the —— meeting will be held 
in the hall of the Royal iety of Arts, John-street, 
Adelphi, W.C. 





PALMER’S SHIPBUILDING AND Iron Company, Limirep. 
|—This company realised a rough profit of 661/. in the 
financial year ending June 30, but debenture and other 
interest due for the year amounted to 32,241/., leaving a 
loss on the twelve months’ working of 31,580/. This loss 
increased the adverse balance carried forward to 128,413/., 
as compared with 96,833/. at the close of June, 1911; 
138,7341. at the close of June, 1910; 127,381/. at the close 
of June, 1909; and 47,7271. at the close of June, 1908. 
The directors consider that the outlook for the current 
year is good, the company having under construction for 
the British Government the Queen Mary and two 
torpedo-boat destroyers. The directors have decided to 
exercise their option of purchasing the Hebburn property, 
held on lease from the receiver of Robert Stephenson and 
Co., Limited, and a new private company has been 
incorporated under the style and title of Palmer’s 
Hebburn Company, Limited, with a share capital of 
200,0002., and power to raise 200,000/. by 4 per cent. 
debenture stock. 
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MACHINERY OF THE TURBINE STEAMER “PRINCESS VICTORIA.” 
CONSTRUCTED BY MESSRS. DENNY AND ©0., ENGINEERS, DUMBARTON. 


(For Description, see Page 422.) 
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NOTICE OF MEETING. 


Tus Iron re STEEL Instore. Monday p Sentemmier 5 at 
the Hall of the Philosophical and Li . - Be 
Leeds, from 2 ‘to 7 p.m., issue of programmes, 

October 1, at 10 a.m., a <= of the Mey Doan and 
members of the Institute Hall of the Philosophical 
and Literary Society by ty P deean of the Reception Committee, 
the ht Hon. Lord Airedale, and by the Lord Mayor of 
Mr. William Nicholson. The Bessemer Medal for 1912, award 
in May last to Mr. J. H. Darby, will be 
discussion of papers Nos. 10, 9, 8, 15, and 1. 
visits to works and excursions ; in the evening, reception at the 
City Art Gallery. Wednesday, October 2, at 10 a.m., reading and 
discussion of Nos. 16, 13, 14, and 6 ; visits to wae and 
excursions, and reception at the University in the in the ous 
Thursday, October 3, at 9 a.m., rs 
Nos. 2, 3, 5, v3 Fe garden party at yma A Tal and 
in the evenin; performance at the Grand Thea’ 
invitation of the An Committee. Friday, October 4, ota 
to the works of the Frodingham Iron and Steel Jompany, Limited, 
and to the Immingham Docks of the Great Central way Com- 
pany. The following is the list of papers that are expected to be sub- 
mitted for reading and discussion :—1. ‘‘On Nitrogen and Iron,” 
by Mr. J: H. Andrew on me to 2. “On the Solubility of 
in 0. Arnold (Sheffield), and 
Mr. L, Aitchison (Sheffield) 3. ‘* On the Solubility or Diffusion of 

Hardenite in Ferrite,” by Dr. J. O. Arnold (Sheffield), and Mr. 
C. a (Sheffield). 4. “On the Gases Evolved on Heating 
Steel toits Melting-Point in a Vacuum,” by Mr. G. Wesley Austin 
(Birmingham). 5. ‘* On mews ol in General and that of Iron 
in Particular,” by Dr. C. Benedicks (Stockholm). 6. ‘On a New 
Ty Type and Method of Construction of Large Gas-Engines,” by Mr. 

L. Chorlton (Manchester). 7. ‘‘On the Thermal-Magnetic 

a of pt yd Cent. Nickel Steel,” by Dr. E, Colver- 
Glauert (Sheffield), and Dr. 8. Hilpert (Charlottenburg). ‘8. “On 
a New Method for the Improvement of the Soundness of Steel 
Ingots by the Aid of Thermit,” by Dr. Hans Goldschmidt 
(Essen/Ruhr). 9. ‘‘On a Method of Producing Sound Ingots,” 
by Sir Robert A. Hadfield, F.R.S. (Sheffield). 10. ‘‘On a New 
Method of Revealing g Segregation in Steel Ingots,” by Sir Robert 
A. Hadfield, F.R.S. (Sheffield). 11. ‘On the Magnetic Pro- 
rties of Manganese and Nickel Steels,” by Dr. S. Hilpert 
(Chan ae a and Dr. orcester, Mass., 





» W. Mathesius ( 
12. ‘‘ On the Question of the Existence of > 

rete, eurestic White Iron Free from Manganese,’’ by Dr. H. 
Howe (New York). 13. “ On a | Works Yields,” by Mr. °. 
Longmuir — and Mr. W. H. Robinson (Sheffield). 14. 
** On Some Aspects of Wire- Drawing.” by Mr. P. Longmuir (Shef- 
field). 15. ‘“‘On the Manufacture of Open-Hearth Steel, with 
Reference to Improvement in Yield,” by Mr. F. W. Paul (G w). 
16. “On Rolling-Mill Practice in the United States,” by J. 
Puppe, D. Ing. (Breslau). 17. ‘‘On the Growth of Cast Irons after 
Repeated Heating,” Parts V. and VI., by —~ H. F. Rugan 
(New Orleans, U. '8.A.). 18. “On the Iron Ores and Mineral 
Resources of rcnsoen by Mr. Charles Waster b cenenne — 
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MATHEMATICS AND THE ENGINEER. 
Tue brilliant inaugural address with which 
Rankine commenced his career as Professor of 
Civil Engineering and Mechanics at Glasgow 
University was mainly a protest against the 
assumption, then common, that there was in prac- 
tical engineering an inevitable and indefeasible 
gulf between theory and practice. The prevalence 
of this view was illustrated by an eloquent passage 
from Macaulay, in which that author contrasted 
unfavourably the efficiency, as a constructor, of the 
mere mathematician as “_ red with the painted 
savages who, in spite of their ignorance of the 
elogram of forc 3, P. managed to pile up 
Stonehenge. Rankine claimed, and claimed rightly, 
that it was not permissible to class as theory merely 
such conclusions as could be legitimately derived 
by mathematical methods from a few simple ele- 
mentary assumptions. His view was that the 
theory of engineering must take cognizance of the 
whole of the facts and factors concerned, and not 
merely of those which it was possible to put into 
mathematical form. 

This error of restricting theory to these narrow 
limits is, however, still prevalent. It was an 
American engineer of no inconsiderable standing 
who dubbed a plate-girder bridge the least scien- 
tific of arb otgte ely because no computer can 
delude himself into the belief that he knows 
accurately the amount and distribution of the 
stresses imposed thereon by its designed load. 

It is, however, not a little remarkable how little 
information mathematics is able to give us as to 
the strength of any engineering structure. At 
the most it enables us to estimate with some degree 
< precision the range of stress to which certain 

imple structures are submitted, but it can tell us 
viol ing as to whether or no this stress be a safe | co 
one. o one, for instance, knows what is the safe 
stress which may be imposed on a motor-car axle, 
ase the strains to which = latter is submitted 

ven at speed over a bumpy road are practi- 
cally Paper J a matter of conjestare. The service 
which mathematics render in such a case, and it is 
no inconsiderable one, is to furnish us with a law 
of comparison by which, without knowing the 
actual limits of the stresses, we can conclude thatif a 





certain axle has given satisfactory service in a car 
of known weight, then this axle can serve as a basis 
for proportioning the axle of a heavier or lighter 
car to be employed in similar service. This view 
of the utility of mathematics to the engineer is very 
much that expressed in the highly interesting 
address delivered by Sir W. H. White at the recent 
International Mathematical Congress held at Cam- 
bridge. No one knows, he pointed out, any method 
by which the strength of a ship can be settled 
a priori, by deduction from the results of laboratory 
experiments on the physical constants of the 
materials used in its construction. All that is 
ible in getting out the scantlings of a ship, of 

ger size than ordinary, is to take as a model a ship 
which experience has proved to be of satisfactory 
strength. This is treated as a girder loaded in 
a hypothetical and purely arbitrary fashion. The 
stress which would result from this load is calcu- 
lated, and a similar hypothetical load is then 
applied to the proposed vessel. Should the 
calculation show that this calculated, but wholly 
hypothetical, stress is not ter than in the model, 
the scantlings are considered satisfactory. The 
whole process, in fact, amounts to little more than 
an application of the rule of three, and experience 
shows that in this instance the procedure is legiti- 
mate. In fact, in a great number of cases we can 
find by mathematical methods the relative strength 
of two structures ; but mathematical methods afford 
us generally no data as to the absolute strength of 
either. Indeed, in certain cases, they fail even to 
indicate fairly the relative toni of similar 
members made of different materials. Some years 
ago, for instance, the purchaser of a large testing- 
machine had considerable difficulty in persuading 
the builders of a well-known type to supply him 
with one having a steel beam. They wished to 
supply cast iron, and submitted cindstiens which 
represented the latter to be not only stronger 
than the proposed plate-steel substitute, but 
stiffer. In the end, however, they gave way, but 
‘ome their cast-iron model to another’ cus- 
tomer, with the result that it broke in seven pieces 
some eighteen months after being put into service. 
Taking a narrow view as to the field occupied by 
theory, it would be permissible to maintain that 


there was here a serious discrepancy between 
theory and practice ; but, although it is not pos- 
sible to express in mathematical form the difference 


in the reliability of a tough and of a brittle material, 
the difference cannot be neglected in any theory that 
claims to be in any way complete. 

Every practical engineer knows, indeed, far more 
than it is possible for him to formulate in equa- 
tions. Bit by bit, as experience accumulates, certain 
of these obscure factors become amenable to mathe- 
matical methods, but in the initial stages of a 
novel development good guess-work is almost the 
only guide on which the practical designer can 
rely. This is true even in the department of 
electrical engineering, where the field open to the 
mathematician is much more spacious than in the 
collateral branches of the profession. As Professor 
Fleming said at Dundee, the good old engineering 
rule of making a guess and then doubting it, was 
their sole resource in fixing the size of the plant 
for the first installation for trans-Atlantic jolie 
telegraphy. Here, moreover, as in other cases, it 
was the unanticipated factors that gave rise to 
difficulties, such as the extraordinary effect of day- 
light in diminishing the range over which satis- 
factory communication can be maintained. 

No sensible man, we suppose, believes that 
theoretical hydromechanics can be of much service 
to the aeronaut for many years to come, and, as 
Sir William White pointed out at Cambridge, even 
the simpler problem afforded by the screw-propeller 
has proved intractable to the mathematician. 
None of the many theories of the propeller, which 
have been advanced so far, have made it ig ang 
to predict 4 priori the efficiency of a new 
Nor indeed has a satisfactory scale of relationship 
been established between a full-sized propeller and 
its model. The establishment of such a scale of 

ison between a ship and its model was not 

the olan t of Froude’s services to naval architecture, 
but it is interesting to note that, as Sir William 
White recalls, neither Rankine nor Kelvin con- 
sidered that anything but experiments in full-sized 
shi ogg rove of service. 

erha, service that ae eng 
on teases Oe engineer is in directin, 
course of a series of experiments and in 
the results observed. ere is unquestionably a 
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immense mass of data uselessly pigeon-holed in the 
archives of manufacturing firms simply and solely 
because their technical staff are insufficiently 
equipped with mathematical knowledge to effec- 
tively analyse these records, and the art of the 
engineer and the profits of the manufacturer suffer 
in consequence. 








SUPERHEATED STEAM IN LOCOMO.- 
TIVE SERVICE. 

A creat deal has been written about the economy 
of superheated steam in locomotive service, but for 
the most part the subject which has claimed atten- 
tion has been the net saving of coal which the 
system may effect. The saving of water has not 
been overlooked, but comparatively little attention 
has been paid to the cost of producing the super- 
heated steam to be used. The question hasseldom 
been fairly faced. Perhaps it has even been inten- 
tionally ignored in some quarters. There exists 
to-day only one set of data sufficiently comprehen- 
sive to form any guide in this question, and, to 
the great loss of the profession, the published 
particulars of this work only cover a portion of the 
necessary range. The data we refer to has resulted 
from work on the Purdue locomotive-testing plant 
of the University of Illinois. Commenced under 
Dr. W. F. M. Goss, the investigation has been 
extended by Professors C. H. Benjamin and 
L. E. Endsley ; but though a résumé of the latter 
work has been published, the full data are only 
available of that portion conducted by Dr. 
Goss. These have been published in the form 
of Reports by the Carnegie Institution of Washing- 
ton. A curtailed edition of one of these has 
recently been issued by the University of Illinois,* 
and, while omitting much of the tabular matter, 
gives the discussion of the tests, and the com- 
parison between superheated and saturated steam 
performance which appeared in the Carnegie In- 
atitution report above referred to. 

The report is interesting, but on some points is 
not conclusive enough to settle for all time certain 
disputed facts, on which still further information 
would be of interest. For instance, the question 
of generator efficiency or the relative cost of pro- 
ducing superheated and saturated steam is left in a 
rather ambiguous state. Dr. Goss concludes from 
the tests that the combined superheater and boiler 
had an efficiency 4 per cent. greater than the 
saturated-steam boiler. It is not explained, how- 
ever, how this could be, though certain data would 
certainly appear to corroborate this conclusion. 
The total heating surface in the combined super- 
heater and generator was 8 per cent. less than 
in the original boiler, and the heat absorbed per 


Square foot of superheater surface proved to 


be only from 34 to 53 per cent. of that absorbed by 
the water surface. As has been previously 
pointed out in ENGINEERING, however, this low ratio 
of transmission is apt to be misleading. It com- 
pares the superheater surface with the whole of the 
water-heating surface, which latter, of course, 
includes the fire-box surface, through which 
the transmission is very high. If the superheater 
surface be compared with the water-tube surface, 
the disparity is not nearly so great. In fact, it 
—— in some classes of superheater that the loss 
of efficiency due to this difference may be small, or 
possibly non-existent, though it is doubtful whether 
this be so in the type with which Dr. Goss’s report 
is concerned. 

In view of the moderate degree of superheat 
obtained in this instance, and of the fact that the 
heat remaining unabsorbed in the gases after 
passing over the superheating surface would be 
expected to be greater than in the case of water 
surface, it might reasonably be supposed that the 
heat lost in the case of the superheater and boiler 
combined would be greater than in the saturated- 
steam boiler. Dr. Goss, unfortunately, does not 
enter into any discussion of this question, but it 
has recently been taken up by Mr. Lawford H. Fry, 
M. Inst. C.E., in an article contributed by him to 
the Railway Age Gazette, on ‘* The Utility of Flue- 
Gas Analyses in Locomotive Testing.” + In this 
article the author concludes that the efficiency in the 
ease of the superheater generator and saturated- 





“ University of Illinois Bulletin No. 57. ‘‘ Superheated 
Steam in motive Service,” F. M 


Published by the University, Deka, Ti, U.S.A. 
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steam boiler was identical, but that, incidentally, 
in the superheated-steam boiler more air appears 
to have been drawn through the grate than in the 
case of the saturated-steam boiler. If we accept 
this, the total heat generated from the coal must 
have been greater, and the loss in unburnt coal less, 
in the former case than in the latter ; and though 
more heat was produced, only an equal quan- 
tity was utilised owing to the reduced surface. The 
efficiency of .absorption—i.e., the percentage of 
the heat utilised to that produced from the coal— 
was between 81 to 85 per cent. in the case of the 
saturated-steam boiler, and 78 to 81 per cent. in the 
case of the superheated-steam generator. 

The conclusion that the loss in unburnt coal is 
lower in superheater engines than in saturated- 
steam engines seems to be substantiated by at 
least some experience in actual practice. With 
such varying conditions as occur in locomotive 
work, a general statement on such a matter needs 
to be supported by a large number of accumulated 
facts. There are a few known cases in which 
trouble has been taken to measure the smoke-box 
ash, but such figures as are available show this to 
be much less in the case of superheater than in non- 
superheater engines. While not conclusive, this is 
suggestive that the whole loss in unburnt coal may 
very well be less in the case of the former than with 
the latter. 

Mr. Fry’s interpretation of these tests at Purdue 
infers that more air was used for combustion in the 
case of the superheater tests than in the others. 
This, of course, might arise, as he appears to con- 
clude, from a difference in smoke-box conditions. 
The smoke-boxes were, of course, unlike. One 
boiler had the usual American front end with 
netting and diaphragm, while the other contained 
netting and the superheater damper-box. It is 
possible that the obstruction to the lower tubes 
may have been less in the case of the superheater 
boiler than in the saturated-steam boiler, but 
there does not seem to be much choice between 
the two arrangements as regards general freedom 
at the front end. On another hypothesis the 
greater quantity of air drawn through the super- 
heater boiler may merely have been incidental to 
thinner firing. It is fairly well known that thinner 
fires can be worked on such engines than on satu- 
rated-steam engines, and this would appear, there- 
fore, to afford a clue, though no light is thrown on 
this point by Dr. Goss. 

The interpretation placed thus upon these tests 
seems, therefore, more or less in agreement with 
results obtained in service. Conclusions, however, 
must not be too hastily arrived at. For one thing, 
the tests refer to a steam-generator giving steam of 
no very high degree of superheat, while for another 
it is open to question whether some of the relations 
are quite satisfied by the curves adopted. For 
instance, Mr. Fry’s argument is based upon his 
opinion that the boiler efficiency in relation to 
rate of working is satisfied by identical curves for 
both the saturated and superheated-steam gene- 
rators. Dr. Goss did not come to this conclusion, 
and omitting, for some unexplained reason, certain 
superheater tests giving low results, found the 
saturated curve to be, in his opinion, lower than that 
for the superheater boiler. A consideration of the 
points obtained for the saturated boiler, plotting 
equivalent evaporation per 1 lb. of dry coal against 
equivalent evaporation per square foot of grate 
area per hour, leads to the conclusion that the 
expression adopted as satisfying conditions in this 
boiler is a fair interpretation of these tests. We 
are not so well satisfied with the superheater tests, 
however, and in this case a line of less slope seems 
to fit the points just as well as that adopted by Mr. 
Fry. Ifsucha line be taken, it would seem that the 
efficiency of the superheater generator is less than 
the saturated-steam boiler at low rates, and greater 
at high rates of working—a state of affairs which 
there seems some reason to believe approximates to 
facts so far as they are at present known. It may 
be pointed out that at low rates of working the 
heat absorbed by the superheater elements is low, 
and this would seem to tend to inefficiency at low 
rates, At higher rates the heat absorbed by the 
superheater surface is much higher relatively to 
that absorbed by the water-heating surface. The 
scrubbing action inside and outside the super- 
heater tubes is increased and the transmission 
improved, making for higher efficiency for the 
whole generator. 

The superheater boiler tests at Purdue showed 
in one respect results which we believe to be quite 





unusual. As recorded in the reports, the sparks 
ejected from the chimney appeared to have a 
greater Value than those retained in the smoke-box. 
We are aware of no other tests in which this 
position is not reversed. It would seem logical to 
suppose that as the larger cinders passing through 
the tubes are less thoroughly consumed than the 
smaller, the smoke - box cinders would have a 
higher value than the smaller dust passing through 
the netting and up the chimney. Most of the 
available information supports this conclusion. It 
may be as well, however, to remember that with 
friable coals a large quantity of coal-dust passes 
direct from the shovel to the tubes and stack with- 
out getting near the grate. 

The bulletin to which we referred above concludes 
with a summary comparing tests made more re- 
cently by Professors Benjamin and Endsley with 
the high-degree superheater engine, with those 
made earlier by Dr. Goss with the moderate 
superheat and saturated-steam engines. The in- 
formation in this connection is rather meagre, and 
does not therefore offer itself to criticism. It is to 
be hoped that some day more extensive details of 
the later tests may be forthcoming, There are so 
many interesting facts in connection with super- 
heater locomotives awaiting elucidation that means 
of carrying conclusions further than is possible at 
present would be greatly welcome, especially if 
they emanate from such a plant as that at Purdue, 
from which so much good work has issued. 








WATER-PROOFING CONCRETE. 

THE use of concrete is now so widespread that it 
is surprising sometimes to find that there are certain 
erroneous beliefs relating to it that are still held, 
even by men who have considerable experience in the 
employmeut of the material, one of these being that 
it is not of itself waterproof. And the belief lives in 
spite of its having been shown over and over again 
that it is erroneous, for careful tests have clearly 
demonstrated that when concrete is carefully made, 
of good materials, which are properly proportioned, 
there is no need, except in special cases, to mix 
any chemical or other matter with it in order 
to render it impervious to water. We have 
ourselves had occasion to call attention to this 
before (see ENGINEERING, vol. lxxxv., page 590), 
but since then the matter has been still further 
investigated by the Department of Commerce 
and Labour in the United States, with results 
that quite confirm the statements we then made. 
The investigations comprised a great number of 
tests carried out by Messrs. Rudolph J. Wig, 
Associate Engineer-Physicist, and P. H. Bates, 
Chemist, of the Bureau of Standards ; the results 
have appeared in No. 3 of Technologic Papers of the 
Bureau of Standards, published in Washington, 
where they may be procured. The investigations 
carried on by the Bureau were not exhaustive, but 
they are a valuable contribution to our knowledge 
of the subject, which is by no means too extensive. 
The report is divided into two parts, the first of 
which contains the results of tests on eleven different 
mortars and twenty-three concretes, the object of 
these being to ascertain their permeability atditferent 
ages, as well as the permeability of various thick- 
nesses of the material and the absorption of twelve 
mortars of various consistencies and different ages. 
In the second part we find results of comparative 
tests of forty compounds, to which “ void-filling ” 
materials recommended for use were added. Some 
of these materials were those advertised as ‘‘ water- 
proofing” and ‘‘damp-proofing,” and were pur- 
chased privately in the open market. Various 
kinds of Portland cement, sand, and stone were 
used, some of them from the Isthmus of Panama. 

It is not our object here to describe in detail the 
method by which these tests were carried out, but 
merely to record some of the conclusions at which 
the experimenters arrived. We may, however, 
mention that the weight of the cement was assumed 
to be 100 lb. per cub. ft., and two consistencies 
of mortar were used, designated as ‘‘damp” and 
‘“‘quaking.” The former contained only sufficient 
water to hold the particles together when made 
into a ball in the hands, and was not sufficiently 
moist to allow the water to be brought to the surface 
when trowelled.. The latter contained as much 
water as it would hold, and at the same time be 
capable of being moulded into a ball inthe hands, and 
held between the finger and thumb ; in this trowel- 
ling could easily bring the water to the surface. 

Fudiage the most important lesson of the ex- 
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riments, as previously mentioned, was that 
‘‘Portland cement mortar and concrete can be 
made practically water-tight or impermeable to 
any hydrostatic head up to 40 ft. without the use 
of any so-called integral water-proofing materials.” 
It must be understood, however, that this 
result cannot be obtained without due care, and 
no satisfactory result can be expected to be attained 
by slipshod methods. In the first place, the 
materials must be good and selected with judgment. 
It is no use mixing mortar and concrete as it is 
often mixed even by builders of reputation, and 
then expect first-class results. Disappointment 
will almost invariably result. a can 
only be obtained by making a thoroughly dense 
mixture, and the mixture should be wet enough 
to be puddled, no tamping being required to make 
the particles flow into position. Moreover, no 
pockets should be allowed to form on the surface, 
the mixture being well spaded against the forms 
when put in place. The experiments do not appear 
to have shown that additions of so-called ‘‘integral” 
water-proofing materials are of great use, nor 
will such additions compensate for lean mix- 
tures, nor for poor materials and workmanship in 
making the concrete. A point to be borne in mind 
is that the terms ‘‘ permeability,” ‘‘ absorption,” 
and ‘‘damp-proof” should not be confused. 
Throughout the report when a concrete or a mortar 
is said to be impermeable it does not necessarily 
mean that it is damp-proof. Itis said to be imper- 
meable when it does not permit water to flow 
through the voids or pores of the material. Mortar 
and concrete have the power of drawing or absorb- 
ing water into their pores by capillary action, and 
if the pores or voids between the individual particles 
are sufficiently large, permeability will ensue. If, 
however, the voids are very small, they may still 
act as capillary tubes, but water will be held in 
the pores by capillary force, and will not pass 
through, even though a considerable hydrostatic 
ressure be applied to one surface of the wall. 

his, at any rate, is the theory advanced in 
the report. Under these conditions a wall would 
for all practical purposes be considered perfectly 
water-tight and impermeable though it might he 
highly absorptive. The theory is that these small 
tubes are never minute enough to prevent capillary 
action ; in course of time water or water vapour 
will penetrate entirely through the concrete wall, 
no matter what its thickness or composition. 
There would in such a case be no actual flow of 
water, though moisture might entirely fill the wall. 
Owing to evaporation, the opposite face of the wall 
would, under good conditions of air circulation, 
appear dry, and the concrete would be considered 
impermeable, but not damp-proof. 

Although the tests under consideration showed 
that Portland cement mortars can be made damp- 
proof, as well as impermeable, without the use 
of any water-proofing compound, if special care be 
taken, it is pointed out that any slight moisture 
that came through the material may have been 
evaporated, and so not have been visible. It may 
be, therefore, that if material that appeared damp- 
proof, according to the tests carried out by the 
Bureau, had been placed in a basement wall, the 
outer surface being exposed to moisture and the 
inner surface to an enclosed room, where it would 
be exposed to very little circulation of air, dampness 
might have appeared on the inner surface of the 
wall, and the air in the room have become moist. 

If it is desired to produce impermeable concrete, 
well-graded sands containing a considerable quantity 
of fine material should be used, and if these cannot be 
procured, fine material in the form of hydrated lime, 
tinely-ground clay, or more cement should be used. 
In the case of a plaster coat of Portland cement, if 
sufficient cement be used and the sand is not too 
coarse, the coating may be relied upon as being 
impermeable without the addition of any water- 
proofing compound, providing, of course, that the 
mortar is placed without joints and is properly 
trowelled. Over-trowelling must, however, be 
carefully avoided, as it may cause crazing. Where 
cracks are likely to occur it is wise to use bituminous 
or similar coatings, even on new work. If cracks 
can be prevented, no coating of this kind need be 
i nc 

e absorption of the mortars does not a to 
have been materially reduced by the addition of 


any of the compounds used, although some of them | 


did decrease the absorption after the mortars were 
dried at 212 deg. Fahr. Absorption was little 
affected by the addition of hydrated lime and clay. 





The tensile and compressive strengths of mortar 
were not seriously affected by the addition of com- 
pounds where this addition was only small, and it 
was found that the compressive strength of cement 
was increased when inert void fillers were used up 
to 20 per cent. of the volume of the cement. The 
conclusion is, as we stated in our previous article, 
that if really water-proof mortar and concrete are 
required, liberal quantities of cement must be used. 





THE RATING OF MOTOR-CARS. 
Tue report of the Committee appointed to con- 
sider the rating of petrol-cars for taxation purposes 
has now been issued, and the following is a summary 
of its recommendations :— 


1. For the purposes of these regulations the horse- 

wer of any motor-car deriving its motive power wholly 
bon an internal-combustion engine worked by a cylinder 
or cylinders shall be taken to be :— 

(a) In the case of a single-cylinder engine the horse- 
power attributable to the cylinder of the engine ; 

(b) In the case of an engine having two or more 
mere the sum of the horse-powers attributable to 
the separate cylinders. 

2. The horse-power attributable to any cylinder of an 
internal-combustion engine shall be deemed to be equal 
to the square of the internal diameter of such cylinder 
measured in inches divided by a numeral :— 

(a) In the case of a single-acting cylinder having a 
single piston, the numeral used as divisor shall be 2.5 ; 

(6) In the case of a single-acting cylinder having two 
pistons, the numeral used as divisor shall be 1.6. 

3. The horse- power of any motor-car deriving its 
power wholly from a steam-engine shall be taken to be 
proportional to the effective heating surface of the boiler 
supplying steam to such engine, at the rate of 1 horse- 
power for every 3 sq. ft. in such effective heating surface, 
and the effective heating surface shall be taken to be :— 

(a) In the case of a boiler having horizontal or approxi- 
mately horizontal tubes, the whole of that surface of the 
tubes which is exposed to the flame or hot gases ; 

(b) In the case of a boiler having vertical or approxi- 
mately vertical tubes, half of that surface of the tubes 
which is exposed to the flame or hot gases. 

4. Any motor-car deriving its motive power from an 
electric motor or motors shall be deemed to be of a horse- 
power exceeding 64 but not exceeding 12. 

5. In measuring cylinders and boilers, and in calcu- 
lating horse-power, fractions of inches and feet and 
fractions of a unit of horse-power are to be taken into 
account. 

6. Where it appears that in consequence of the excep- 
tional design or construction of the engine of any motor- 
car the horse-power as calculated under the age = | 
rules is substantially less than the average power whic 
the engine would develop in continuous use on the road 
if there were no restrictions on speed other than those 
imposed by the car itself, then such average power shall 
be taken as the power of the car. 


It is in addition recommended that motor-cycles, 
instead of being taxed at a uniform rate regardless 
of size, should be considered cars and taxed by 
horse-power, and that extra classes for cars should 
be provided as follows to include them :— 


£ 8s. d. 
Under 5 horse-power, tax perannum... 1 0 0 
5 to 6} a a ae yr 
64 to 12 mn 2 ~ 3.3 0 


It will be seen that the method of rating petrol- 
cars remains as before, while that of rating steam- 
cars is changed from one based on cylinder diameter 
to one based on heating surface. The number of 
steam-cars being small, the latter point is of little 
importance. The really important thing is the re- 
tention of the rating of petrol-engines j cylinder 
diameter only. The Committee state in justification 
of this, firstly, that although lengthening the 
stroke increases the power, it only does so to a 
small extent ; secondly, that long-stroke engines 
are in practice run slower than short-stroke ones 
on the road; thirdly, that an alteration of the 
rating formula would lead to more disturbance of 
trade than it is worth. 

The first two of these conclusions hardly seem 
borne out by the facts. The opinion of all builders 
of racing cycles and motor-cars, as expressed by 
the dimensions they choose for their cylinders when 
rated by cylinder capacity, is that the horse-power 
increases directly as the stroke, and the results of 
the racing have practically established this as a fact. 
With to the question of actual speed on 
the road, the principal short-stroke engines are 
those of American make. For these to run higher 
revolutions than the long-stroke engines, either 
the cars would have to be geared lower or driven 
faster, and on the average this is certainly not the 
case. 

There is, however, much weight in the third 
reason, and there is no doubt that a very large 
section of the trade will welcome the decision to 
leave things as they are, and that they will not be 





averse to American cars being unduly taxed. The 
only serious objection to this is probably that the 
building of English cars to get round an arbitrary 
rating rule rather than to get the best general result 
has been a considerable factor in our losing the 
colonial market; and in view of this, and the fact 
that rating by cylinder capacity is now the usual 
method for racing abroad, there would have been 
many advantages in making now a change which 
will probably have to be made sooner or later. 





THE INSTITUTE OF METALS. 

TuHE autumn meeting of the Institute of Metals 
was inaugurated at the Institution of Electrical 
Engineers on Wednesday morning last, the Presi- 
dent, Professor Gowland, occupying the chair. 

In opening the proceedings, Professor Gowland 
said that it had been intended, as on previous 
occasions, to meet at one or other of the great 
provincial centres of metal-working. For several 
reasons, however, this had proved impracticable, 
and it had been necessary to arrange for the meeting 
to be held in the Metropolis. London, so far as 
metallurgical operations were concerned, was a 
centre of secondary importance, possessed of few 
works available for the members to visit. He 
thought, however, that the excursions to Woolwich 
Arsenal, the National Physical Laboratory, and the 
works of Messrs. Fraser and Chalmers, would, 
in each case, provide more than sufficient to interest 
and recompense the members. He announced that 
the number of members was now just about 600, 
a figure which he considered very gratifying in 
view of the fact that their Institution was only 
just over four years old. During this | they 
had had many excellent contributions dealing with 
the properties, constitution, and working of the 
non-ferrous metals. 

A valuable indication that their work had been 
conducted on the right lines was afforded by the 
sales of their journal, from which, during the past 
year, they had received the very considerable sum 
of 1601. The work of the Corrosion Committee, 
he added, was proceeding very satisfactorily ; but, 
as they all knew, experimental work, in which 
time entered as an important factor, could not be 
hastened, but it was expected that a report would 
be received at their next meeting. 


Tue New OFFicers. 


The list of officers for the ensuing session was 
next read. It consisted of Professor Huntingdon 
as President, Mr. Johnson and Professor Turner as 
Vice-Presidents, and Messrs. A. Barr, G. T. Beilby, 
C. H. Wilson, Clive Cookson, A. Philip, and Sir 
William E. Smith as Members of Cound 

Professor Gowland stated that, acting on medical 
advice, he had felt compelled to relinquish the pre- 
sidency, and announced that, owing to the pressure 
of his work at Lloyd’s, Mr. J. T. Milton had also 
found it necessary to resign his seat on the 
Council. 

Sir W. H. White said that they all regretted that 
Professor Gowland had been compelled to resign by 
considerations of health, the more particularly in 
view of the very great and active interest he had 
taken in the inception of the Institution. It would 
be remembered that it was suggested when the 
Institution was formed that representatives of users, 
manufacturers, and of science should occupy the 
chair in succession. It had further been arranged 
that the president should be elected annually ; but 
owing to the work involved in establishing the 
Institution it had been found convenient that the 
speaker and his successor, Sir Gerard Muntz, should 
retain the chair each for two years. It was felt, 
however, only right that science should, like its 
sisters, have a full two years’ term, and hence 
they had chosen Professor Huntingdon. It might, 
however, on occasion prove convenient in the future 
that the president should be changed after one 
year’s occupancy of the chair, and he wished it to 
be understood that, should this be the case, there 
need not be, nor should there be, any feeling that 
a slight was intended. 


Tue 8 ConstTitvENT or THE CopreR-Zinc ALLoys. 

Professor Gowland announced that in view of 
the short time available for discussing the many 
papers submitted, these papers would be read in 
abstract only, and he called upon Professor H. U. 
H. Carpenter to read summaries of his papers on 
‘*The Structural Resolution of the Pure Gop - 
Zinc 8 Constituent into a + y,” and on “ The 
Effect of other Metals on the Structure of the s 
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Constituent in. Copper-Zinc Alloys.” Professor 
Carpenter reminded the meeting that in a previous 


paper he had shown that there was an inversion of 
the 8 constituent at about 470 deg. Cent., and had 
concluded therefrom that this apparently homogene- 
ous S constituent was really a eutectoid of a and y. 
The present paperdescribed further investigationson 
this head, and led to the conclusion that the appa- 
rent 8 constituent of the copper-zinc alloys behaved 
structurally as if it really were a single constituent, 
but constitutionally it was duplex. All the earlier 
of the methods by which he endeavoured to exhibit 
this duplex character of apparent 8 gave negative 
results. Annealing for four months at a tempera- 
ture only a few degrees below the inversion point 
led to no break up of the § alloy into anything but 
smaller crystals, showing the same § character- 
istics, though some slight — of a lack of homo- 
geneity were detectable. e then thought that 
more positive results might be obtained by quench- 
ing the alloy in liquid air. Specimens were kept 
for four hours in liquid air, and then allowed to 
regain the temperature of the room. This opera- 
tion was repeated six times, in the hope that by 
this treatment either the a or the y might be 
induced to orystallise out from an amorphous 
phase, the existence of which had been assumed to 
account for the great stability of the § alloy. 

Microscopic examinations made after the liquid- 
air treatment showed specks on the § crystals, but 
these proved transitory and unstable phenomena, 
and did not correspond to a separation of a or y in 
a coarse crystalline form. Finally, it was deter- 
mined to try and ‘‘ infect ” the f alloy by placing 
a polished and etched surface of this in contact 
with a similar surface of a eutectoid alloy containin 
0.95 per cent. of vanadium. The two were plac 
in contact without pressure and heated for nine 
days, at the end of which time a development of y 
crystals in the 8 metal was distinctly apparent. 
This effect was in accord with what would be anti- 
cipated, since the y crystals of the etched vanadium 
je stood out in relief, and acted as nuclei for 
the separation of y from the 8 eutectoid. The B 
specimens thus infected were subsequently an- 
nealed for ten weeks, at the end of which time 
coarse aggregations of a and y were distinctly 
visible. He admitted that the proof of the duplex 
character of 8 was largely indirect, and that the 8 
constituent was preteens, Ae indefinitely stable, even 
under conditions which, according to all precedent, 
should have brought about its decomposition. 

The second paper, Professor Carpenter continued, 
was of a more practical character, being concerned 
with the effect of impurities on the stability of 
the ‘apparent’ Sconstituent. In all, the effect of 
additions of eleven different metals was studied. 
These metals, he said, could be divided into three 
classes :—(1) Those insoluble in copper or zinc, such 
as bismuth, lead, and chromium. The effect of 
these on ‘‘ apparent ” 8 was found to be very slight, 
although one alloy, containing 2.9 per cent. of 
heneth, did show on annealing a splitting up in 
a+ yy. The general conclusion was, however, that 
such proportions of the metals in question, as were 
met with in practice, were without effect on the 
stability of the apparent 8. (2) Metals of limited 
solubility, such as iron, antimony, tin, aluminium, 
silicon, and vanadium. All these were found to aid 
the precipitation of y and a from apparent §, dis- 
placing the alloy from the eutectoid composition, 
shifting it towards the y side. Iron was found to 


be without effect up to about 2 per cent., thus |i 


forming a connecting link between classes (1) and 
(2). (3) Metals of great solubility—viz., nickel 
and manganese ; nickel was found to be irregular 
in its action, but resembled on the whole the 
metals of class (2), whilst manganese proved to be 
without any «pparent effect. 

No metal, Professor Carpenter continued, was 
found capable of lowering the inversion tempera- 
ture, and hindering the separation of a and y from 
8, so that the problem of making 8 stable at ordi- 
nary temperatures was theoretically insoluble. 
Most of the metals, in fact, promoted the inver- 
sion, thus indicating the desirability of keeping the 
8 phase in its simplest form, in which the alloy 
consisted solely of copper and zinc without other 
metals. Muntz metals consisted, he said, of massive 
a Lap Aaa a x y or ‘“‘apparent” 8. If 
such alloys were only at ordinarytemperatures, 
the presence of the saasbvoa had to ted ielnense on 
the stability, as at such temperatures molecular 


mobility was small. If, however, the alloy required 
to be heated, there was a tendency for the a in the 





eutectoid to be absorbed by the massive a, thus 
leaving the y free to coalesce in large particles, with 
& CO nding production of brittleness. 

The discussion was opened by Dr. Rosenhain, 
who said that so far as the mere statement of facts 
went he had no criticism to offer, but one of the 
author’s deductions was certainly open to dis- 
cussion. Dr. Carpenter asserted that crystals of a 
duplex substance could be submitted to prolonged 
annealing without the two constituents tending 
to form separate aggregations. Such a claim was 
opposed to thermodynamic principles, and the 
speaker believed that some other ——— of the 
facts set forth must be found. They could not 
overthrow on such evidence laws which had been 
deduced from thermodynamic principles, and re- 
peatedly confirmed by experiment. He would 
suggest that it would be wiser to start with the 
assumption that pure 8 did not decompose, and 
that it would be easier to reconcile this hypothesis 
with theoretical considerations and experimental 
facts. This would be much simpler than the 
author’s assumption that 8 was really a duplex 
body which failed to obey the general laws govern- 
ing the behaviour of such an aggregation. e was 
glad to note in the author’s second paper a con- 
firmation of results obtained in his own work, 
which indicated that it was important in using 
copper-zinc alloys to have them pure. 

rofessor Huntingdon, who followed, said that 
in replying to the discussion on a pe read at a 
previous meeting, Dr. Carpenter had assigned to 
the speaker the réle of devil’s advocate—an official 
appointed to criticise any proposal to canonise a 
saint. In the present case Professor Carpenter 
was himself his own devil’s advocate, having 
thrown over the assumption that 8 could split up 
intoa+y. As regarded the second paper, he did not 
think this would stand very careful analysis. The 
constituents added had the effect of pushing the 
metal into the y phase. Thus, with silicon, the 
alloy, before the addition, already contained 48 per 
cent. of zinc, which was pretty near the limit 
of the 8 phase, and it was known that 1 per cent. 
of silicon was equivalent to 10 per cent. of zinc, so 
that the addition of the silicon threw the structure 
well over into the y region; hence the presence of 
45 per cent. of y would naturally be expected. 
This, he thought, quite knocked over the theory 
that there was any splitting up of the 8 constituent. 
So far as vanadium was concerned, some vanadium 
copper supplied to the speaker was found to contain 
23 per cent. of aluminium, and one part of 
aluminium was equivalent to six of zinc, so that the 
addition of such an alloy as this would again cor- 
respond to an enormous accession of zinc. In 
fact, if the vanadium were left out of account 
altogether, the alloy would be equivalent to one 
having nearly 62 per cent. of zinc, which would be 
practically all y. A study of the author’s own micro- 
graphs showed that in some cases the alloys (taking 
everything into account) were not in the 8 region, 
and hence they afforded no evidence that 8 could 
be resolved into a+y. The speaker held accord- 
ingly that the appearances noted by Dr. Carpenter 
must be attributed to other causes. 

Professor Turner said that the papers were difti- 
cult to criticise without having seen the actual 
samples, but one of the author’s conclusions was of 
great interest to practical men—viz., that brittle- 
ness could not be removed by the addition of 
impurities to the alloy, and that quality must be 
= ge by using purer materials, and not by 
adding other elements. The author’s differential 
cooling curves showed the impossibility of doing 
away with the brittle range, which, however, 
was useful for some p . It appeared that 
this brittle range persisted whatever the quantity 
and character of the additions made to the alloy. 
He thought, perhaps, that the sense in which the 
author used the word ‘‘solubility” might mislead 
some readers of his paper. If, for example, copper 
and bismuth were melted together, or zinc and iron, 
there was in each case perfect solubility so long as 
the mass was liquid. The constituents were, how- 
ever, structurally insoluble, neither being soluble 
in the other in the cold state. From the metallo- 
graphic point of view, again, it was quite true that 
iron was insoluble in zinc, but from the practical 
standpoint this was not the case, as iron was a 
frequent cause of the hard zinc met with com- 
mercially. He considered it of great importance 
to establish whether or no the 8 phase really was 
an a + y eutectoid. 

Dr. Cecil Desch said that the author's paper 





read at the last meeting had completely converted 
the speaker A. Fe the ee ity X. the author’s 

oposed modification of the equilibrium diagram, 
eae certain difficulties still presented them- 
selves. He did not agree with Dr. Rosenhain that 
the stability of apparent 8 on annealing justified 
the contention that it was an absolutely stable 
body, but believed it to be merely metastable. 
Many metastable bodies had very great stability. 
Glass, for instance, was essentially metastable, yet 
it would persist without devitrification almost 
indefinitely. 

If 8 were metastable, then the presence of a 
catalyst, such as was employed in the author’s 
experiment with the:vanadium alloy, should bring 
about a rapid resolution. The diminution in the 
size of the 8 crystals on prolonged annealing was 
remarkable. In the annealing of a pure metal the 
reverse was the case, as would be expected from 
the influence of the surface tension at the crystal 
boundaries. This alone served to show that 8 was 
of an unusual character. Professor Huntingdon 
claimed that in some of the author’s micrographs 
the constituents present were y + 8, where the 
author held that both y and a were present ; and 
he asked if there were any way of determining 8 
from a in the presence of y. The author’s Fig. 14 
appeared to be typically a + 8; and if y were 
really present, then the alloy should be extremely 
brittle, and he asked if this were the case. 

Mr. Hudson said the author had to-day brought 
before them another case of massive a and y occur- 
ring in the same specimen. He would ask if he had 
considered the possibility of the vanadium diffusing 
on to the superimposed specimen of apparent 8, 
as if this could occur the effect might be important. 
He had himself made experiments on annealing 8 
containing a little a, and in one case after 18 hours’ 
treatment there was some growth of the a. A 
further 14 days’ annealing, however, gave no further 
increase in the a constituent, although the a 
crystals increased insize. The structure was, how- 
ever, still merely a + 8, and the 8 appeared exactly 
the same in character as at the outset. The same 
remark applied to experiments he had made with 
8 and y, but these not yet been carried on for 
a sufticient time to be comparable with the author’s 
experiments. So far as they went, however, he 
quite agreed that it was most difficult to split up 
8 into a and y, having entirely failed himself to 
effect the change. He asked if there were any 
method of distinguishing a from £ in the presence 
of y. It was easy to distinguish a and 8 and 
8 and y if only two of the constituents were 
present, but the author gave no test by which he 
distinguished between a and 8 when y+ was present. 
In some of his micrographs constituents were 
called a which appeared typically 8. 

Mr. Archbutt asked whether, in view of the great 
difficulty of resolving 8, the author was still of the 
opinion expressed in a previous paper, that this 
was the cause of the brittleness found in some old 
specimens of brass. It appeared strange to the 
speaker that 3 per cent. of bismuth should effect a 
change which was not produced by either 1, 2, or 4 
per cent. of that constituent, and he asked whether 
a check experiment had been made with the 3 per 
cent. alloy. He thought the paper would have 
been more useful had the author used smaller quan- 
tities of his impurities, the amounts added being 
greater than were ever met with in commercial alloys. 
As regards the suggestion that § did split up into 
a + y, he would only say that if this were not the 
case, we were left without a clue to what the inver- 
sion actually was which occurred at 470 deg. Cent. 

Mr. Vaughan Hughes asked if all the constituents 
in the author’s alloys were separately determined, 
or whether some were estimated by differences. 
He would also be glad to know whether the speci- 
mens had been examined at magnifications of 1000 
as well as at the lower powers stated. 

In reply, Professor Carpenter said that Dr. 
Rosenhain had contended that the absolute stability 
of pure § on annealing was, if it were really duplex, 
contrary to thermodynamic principles, and suggested 
as an alternative that pure 8 did not undergo any 
change. If that were so, how was it that the 
maximum inversion effeet was found in pure 9, 
and fell off as either the a or y constituent was 
increased? There were, moreover, certain bodies 
known to be duplex, of which the stability 
approached that of 8. Thus the nickel-iron eutec- 
toid might be mentioned, of which Dr. Benedicks 
had only succeeded in proving the duplex character 
after a very prolonged research. e cadmium- 
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tin eutectoid furnished another instance of this 
apparent stability, it being extremely difficult in 
both cases to effect the resolution into the two con- 
stituents. Both were apparently homogeneous, but 
were nevertheless bodies which there was every 
reason to believe were really eutectoids. Pro- 
fessor Huntingdon had misconceived the intention 
of his second paper. This was not meant to show 
that 8 = a + y, as this point, the author thought, 
had been definitely settled by the p ing 
paper. The fact that silicon and vanadium altered 
the constitution towards the y side was definitely 
stated in the paper. Replying to Professor 
Turner, he would say that although zinc was 
soluble in iron, the solubility was slight, and the 
iron-zine alloy was practically insoluble in zinc. 
He considered that in considering stability it was 
necessary to distinguish between structural stability 
and constitutional stability. The apparent 8 was 
structurally metastable, and its stability endured 
only so long as a and y were absent. That 8 
belonged to a special class of bodies was made 
evident by the fact that whilst most solid solu- 
tions would develop large crystals, 8 never did so. 
With regard to the matter of peony nem | a from 
8 in the presence of y, this was easily done by 
the eye, but not by photography ; a was bright 
yellow in colour, and B dish brown. e 
thought if Mr, Hudson prolonged his annealing 
sufficiently he would arrive at the same results 
as the speaker. In reply to Mr. Archbutt he stated 
that the Forbes alloy, which developed brittleness 
with age, lay just inside the a limit and contained 
no free 8. The result of the experiment with 3 per 
cent. of bismuth was an accident of the casting, but 
all the bismuth alloys gave similar results on an- 
nealing, depositing a at a much lower —— 
than when the constituents were pure. He agreed 
that the quantities added by him were much larger 
than were met with in commercial alloys; but since 
these large amounts had no effect, it might be ex- 
pected that the much smaller quantities met with 
in practice would be similarly inoperative. In the 
analyses every constituent was separately deter- 
mined save in the case of the vanadium alloy. Here 
the vanadium was taken by difference, since he knew 
of no good method of estimating it directly. He 
had not used higher powers for his micrographs in 
this case, because when his last paper was read the 
objection was taken that the duplex structure, if 
real, should be capable of being rendered visible 
with a magnification of not more than 150. 

Professor Gowland said the fact that bismuth in 
additions of 1 per cent. did not produce brittleness 
surprised him. Some years ago he was engaged in 
making coins for China of what was practically 
Muntz metal. The copper supplied contained 0.3 per 
cent of bismuth, and it proved impossible to roll it. 
It was accordingly sent to Japan to works where 
silver was removed from copper by liquation with 
lead. In this operation any blomuth present always 
came down with the silver. After this treatment the 
copper could be rolled without difficulty. This 
experience made it surprising to him that 1 per 
cent. of bismuth should have had no similar effect. 
It might seem to many that the papers just read 
were without practical value, but with this he 
could not agree. Most alloys were mixtures of 
different metallic groupings, and it was most 
important to know the behaviour and constitution 
of these groups. They could then be better able 
to get rid of rules of thumb and empirical pro- 
cesses. This had already been effected in steel 
manufacture as a consequence of researches made 
into the structure of the metal. Old empirical 
methods had here been now Jaid aside, and the 
works directed on scientific principles. 


Tue ANNEALING or CornaGE ALLOYS. 

Dr. Thomas Kirke Rose next read a paper on 
‘The Annealing of Coinage Alloys.” This described 
the results obtained in a research devoted to deter- 
mining the temperatures at which work-hardened 
coinage alloys could be softened. The hardness 
of the specimen was tested by means of the scelero- 
Scope, an instrument, the author said, which gave 
very good indications of the hardness when used 
with due precautions. He had at first believed that 
half-an-hour’s annealing would be sufficient, but it 
was found that, in the case of the lower tempera- 
tures, much more time was required, and in some 
cases the process of annealing was extended over 16 
days. As the temperature of annealing was increased 
there was, at first, in short-period experiments, a 
slight fall in hardness, and then when a critical 





temperature was reached, the fall became very 
rapid, and this was followed later on by a further 
slow fall. A gold-copper alloy heated for 384 hours 
to 300 deg. Cent. became softer than if it were 
annealed for a short time at the temperature 
corresponding to the most rapid rate of decrease 
in the hardness. The same alloy heated to the 
same temperature for one hour was not softened 
at all. At high temperatures the duration of the 
annealing was of little importance. 
began at all, at any temperature, then the process 
could be completed at that temperature by suffi- 
ciently prolonging the duration of the experiment, 
but at the optimum temperature the annealing 
was effected almost instantaneously. Thus pure 
gold was completely softened by exposing it to 
a temperature of 200 deg. Cent. for one minute, 
but at 100 deg. Cent. 100 hours was uired to 
complete the change, and examination of a trial- 
plate made in 1560 showed that 400 years was, at 
ordinary temperatures, insufficient to effect the 
transformation. On the other hand, work-hardened 
zinc or copper softened appreciably if kept at 
15 deg. Cent., and lead softened so rapidly that 
it Pras not be hardened at all by cold-working, 
being self-annealing at ordinary temperatures. 

Professor Huntingdon, who opened the discus- 
sion, said that he did not quite accept the author’s 
criterion as to what constituted proper annealing. 
The point of maximum softness, characterised by 
the appearance of large and twinned crystals, was 
really a result of over-annealing. In annealing 
carried out at the proper temperature there was 
not this growth of the crystals, and he believed 
that if the author’s fully-softened specimens were 
tested mechanically, it would be found that the 
metal had deteriorated throughout. The author 
said that the specific gravity of work-hardened 
metals was reduced in annealing ; but it was usually 
recognised that though the first effect of hammering 
a metal was to increase its specific gravity, this was 
subsequently followed by a decrease on the opera- 
_ being continued. In fact, the neon 3 rise . 
the specific gravity was due to pores in the meta 
Sohar chee epi but once this was effected, the 
specific gravity was diminished by further hammer- 
ing, due to the strains on the metal forcing the 
crystals a This was the reverse of what the 
author found. The general facts were explained 
by all metals containing some gas, which was com- 
pressed on working the metal. If this metal were 
then heated, this gas was able to expand again, 
owing to the reduced resistance of the softened 
metal, and there was a consequent decrease of 
specific gravity. 

Dr. Rosenhain, who followed, said he had an 
especial interest in the author’s paper, since, in con- 
junction with Sir Alfred Ewing, he had carried out a 
similar investigation some 12 yearsago. He was, 
however, dis d to criticise the use of the sclero- 
scope, which, though excellent for rough-and-ready 
estimates of hardness when this hardness was con- 
siderable, was not suitable for use with soft metals, 
where its indications were often unreliable, par- 
ticularly when the metal tested was in the form of 
thin sheets. He thought, therefore, that the curves 
submitted by the author were less satisfactory than 
might be wished, though they might give general 
indications. The author appeared to take the view 
that annealing was complete when a prolongation 
of it would give rise to no further change in the 
crystalline growth. To push this to its logical limit, 
annealing would only be complete when the mass 
was reduced to a single crystal. Such a view could 
not be accepted. He did not agree that lead could 
not be estened by mechanical work, since he had 

roved by means of the Brinell test that it eould 
be. If a casting of lead were taken and crushed by 
hydraulic pressure, it would be found that if tested 
immediately afterwards, its hardness was consider- 
ably increased, though if time were allowed to elapse 
softening proceeded, and at ordinary temperatures 
would be complete in six months. In these ex- 
periments they had noticed the same 
crystalline growth as observed by the author. 
Certain crystals grew at the expense of their 
neighbours, but it was only a question of time 
before these ragged growths filled out. With zine 
and cadmium at ordinary temperatures no signs 
of crystalline growth had been observed; but 
perhaps with modern appliances and methods such 
growth might now be detected. 

As to the changes in density, he thought all the 
observed facts could be explained on the theory 
that hammering produced an amorphous phase. 





Such treatment upset the ‘‘ closest piling” which 
was characteristic of crystalline structure, and thus 
led to a decrease in the density. The effect of cold 
working and subsequent annealing on the density 
could thus be divided into three stages. In the 
first, pores in the metal were closed up, increasing 
the density. Next, the change to the amorphous 
phase decreased the density ; and, finally, anneal- 
ing increased it again by restoring the crystalline 


If softening | phase 


Professor Turner, who followed, said that com- 
mercially it was recognised that there was a definite 
temperature to which a metal must be raised if 
annealing were to be effected in a short time. It 
was, however, well known that slow annealing was 
possible at much lower temperatures, and thirty 

ears ago he had investigated the letting down of 

ened steel by immersing it in boiling water, a 
process by which he found it could be preceptibly 
softened. In those days they had neither the 
scleroscope nor the Brinell test, and accurate 
estimates of hardness were difficult to make. He 
agreed with Rosenhain that the scleroscope was 
not suitable for use with lead, tin, or zinc, but 
some of the alloys described in the author’s 
paper gy a rebound as high as 70, and with 
these he ——_ the instrument should yield 
fairly good results. What the height of rebound 
really meant was, however, another matter, 
but he had himself found the instrument very 
useful in distinguishing ‘‘ work” hardness from 
ordinary hardness. e author had referred 
to the changes in density due to work. These 
were not, however, always in the same direction, 
being partly dependent upon whether the material 
were hammered or drawn. The latter operation 
always lowered the density. The author had noted 
that the expansion was greater in the case of alloys 
than it was with pure metals, and this, he thought, 
was new. The speaker felt sure that there waa 
a connection between this fact and the volume 
changes observed in the solidification of castings. 
If bars of two metals were cast, and their volume 
changes measured, these would be found to be less 
than the corresponding change in an alloy of the 
two metals. 

Mr. Vaughan Hughes, who followed, said that 
apparently the author had hardened his metals by 
hammering, which was, the speaker thought, a 
somewhat indefinite method. [t would be much 
better to effect the change by rolling them, giving 
a definite reduction on the dimensions of the 
original ingot. He agreed with previous speakers 
that the indications of the scleroscope gave no 
absolute measure of hardness, but the instrument 
was, nevertheless, exceedingly useful, and had been 
largely adopted. 

n reply, Dr. Rose said that he had had no 
intention of defining what constituted proper 
annealing, and did not wish to lay down the pro- 
position that the process should be continued till 
the last change ible had been completed. His 
annealing was done solely for minting purposes, 
and the physical properties of a metal other than 
its softness were here of secon importance. 
As to the changes of density, he did not agree with 
Professor Huntingdon that the metal was originally 
porous. All metals when rolled became harder and 
denser, but there did come a stage when the density 
decreased, but the metal was then softer. He had 
conclusively proved that the hard phase was the 
dense one, and not less dense, as Dr. Rosenhain 
claimed. He could not agree either with that 
gentleman as to the field of the scleroscope, and 
he could not believe that Dr. Rosenhain had applied 
it properly to the testing of soft metals. For these 
it was, in fact, eminently suitable, whilst for hard 
metals it was not, because the latter were not 
uniform. As applied to soft metals, the same figures 
could be repeated again and again. Gold, it was true, 
only gave a rebound of 4.5, but this was perfectly 
uniform, and could be accurately observed. He 
thought he could give Dr. Rosenhain some valuable 


ragged | tips on the use of the instrument. The point had 


been raised as to what the indications of the 
ee actually meant. This was another 
matter ; but in the case of soft metals the rebound 
was proportional to the ‘‘ springiness ” to the depth 
of a full } mm. of the metal under test. He had 
read the paper referred to by Dr. Rosenhain, but 
remembered no reference therein to the hardness of 
lead as affected by cold-working, but merely to its 
state of crystallisation. De, Reseuhele now said 
that the lead continued to soften for six months, 
but the statement was not to be found in the 
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original paper. This recorded merely a growth of 
crystals of purely ragged form, and not of the 
polygonal type reached in the speaker’s own ex- 
periments, and this type of crystallisation, he 
thought, could not be reached without raising the 
temperature. Dr. Rosenhain also said that there 
was no growth with zinc at ordinary temperatures, 
but this had been proved to occur within the last 
few weeks in a paper published in the Comptes 
Rendus. The temperatures at which the growth 
was observed varied between 20 deg. and 256 deg. 
Cent. The observation that there was more ex- 
pansion with alloys than with pure metals had 
already been made in 1885 by Roberts-Austin, 
and the speaker had merely extended the observa- 
tion to standard silver. As to Mr. Vaughan 
Hughes’ criticism, if that gentleman referred to 
the paper he would find that the specimens were 
prepared by rolling, and not by hammering. 


THe Errect or TEMPERATURE ON TENSILE 
STRENGTH. 

Professor Huntingdon next read a paper en- 
titled ‘‘The Effect of Temperatures Higher than 
Atmospheric on Tensile Tests of Copper and its 
Alloys, and a Comparison with Wrought Iron and 
Steel.” This we publish in full on page 437. 

The discussion was opened by Dr. Rosenhain, 
who said that the only advantage he could perceive 
in the author’s method of experimenting was that 
the yield point could be detected by applying a 
pair of dividers. Each specimen consisted of a 
thick bar reduced to a smaller diameter in the 
middle. The heavy ends of the bar were heated 
by gas, and the middle by conduction. There must, 
therefore, have been a temperature dient in 
the latter, and this constituted a serious defect 
in the method, sufficient to condemn entirely the 
results obtained. The author explained the dis- 
crepancies between his own observations and 
those of others by asserting that the latter had 
not taken a sufficient number of points or neglected 
other precautions ; and against this, as one of the 
others, Dr. Rosenhain protested. He considered 
the methods of the author less reliable than those 
he had himself adopted with the copper-aluminium 
alloys. This particularly applied to the temperature 
measurements, but rat the author’s bars were 
hotter in the middle than at the ends, this 
should not alter the general form of the curves 
obtained. 

Professor Huntingdon, interrupting here, said 
that the temperature gradient in the middle length 
of his specimens had been carefully measured at 
first with thermometers, and later with pyro- 
meters, and that it did not amount as a maximum 
to more than from 1 deg. to 2 deg. Cent. between 
the ends and the middle. The results given in his 

per were only a few out of some thousands. 
Proof of the reliability of his method was afforded 
by the close agreement of the curves of the copper 
alloys with those of copper itself. 

Coutinuing, Dr. Rosenhain said he thought the 
agreement in question was much less close than 
the author claimed. In his diagrams for iron and 
steel many of the points were far removed from 
the curves drawn; and in the copper-nickel diagram, 
another curve of a different shape would fit the 
experiments just as well as the author's. 

Mr. Vaughan Hughes asked if the specimens 
had been protected from oxidation during the 
tests ; to aie Professor Huntingdon replied that 
they were too large to be affected by surface 
oxidation. 

Dr. Cecil Desch, who followed, said that when 
assistant to Professor Huntingdon he had seen a 
number of the tests in progress under the direction 
of Mr. Davidson, and had come to the conclusion 
that the method was trustworthy in spite of the 
existence of a temperature gradient. The method 
might at first sight be consideved rough, as com- 
pared with heating the specimens in a bath or in 
an electric furnace, but experience had shown that 
with these it was most difficult to get uniform 
results. With the possible exception of the elastic 
limit determinations, as to which he always enter- 
tained a doubt, he thought the author’s curves could 
be depended upon. It should be remembered that 
the alloys tested by Dr. Rosenhain were not the 
same as those used by the author, and though 
there was a general resemblance in the behaviour 
of the copper alloys, this might not extend to the 
alloys of that ate with aluminium. 

In reply, Professor Huntingdon said he had 


found throughout his experiments that the results | 





with iron and steel were less reliable than with 
copper and its alloys. 

rofessor Gowland said that the research was 
one of extreme importance, especially the portion 
relating to arsenical copper, which was largely used 
for fire-boxes. He could not agree with Dr. 
Rosenhain that the temperature gradient in the 
portion under test could seriously affect the results ; 
but one point did seem to require further investi- 
gation—viz., the steep fall in the elongation of 
arsenical copper, which had no analogy in the curve 
of breaking loads. 


INTERCRYSTALLINE COHESION IN METALS. 


A paper by Mr. D. Ewen and Dr. Rosenhain on 
‘* Intercrystalline Cohesion in Metals,” was then 
read in abstract by the latter. This, the author 
stated, was a paper of a purely theoretical cha- 
racter, being an attempt to explain why the crystals 
of a metal adhered to each other more firmly than 
did the constituent parts of each individual crystal. 
In fa‘r fractures, the fracture always passed alon 
the c!eavage planes of the crystals, and not roun 
the crystalline boundaries. There must therefore 
be some cement between crystals, and the hypo- 
thesis supported in the paper was that this cement 
consisted of an amorphous phase of the metal, and 
not, as had been suggested by others, of a eutec- 
toid. In pure metal, indeed, there could not be 
sufficient of this eutectoid present to serve the end 
in question ; and if there were, there would still be 
the further question as to why the crystals of the 
eutectic adhered together. The amorphous phase 
they postulated was essentially an under-cooled 
liquid. The suggestion in question was not new, 
having been advanced both by Bengough and by 
Osmond, but they had attempted to get experimental 
evidence of its existence. Being essentially an 
under-cooled liquid, such an amorphous phase 
should evaporate more readily than the crystals, 
having higher chemical activity, a higher solution 
pressure, and a higher vapour pressure. Their 
procedure was therefore to form two specimens of 
the metal under test, one with large crystals and 
the other with fine crystals, produced by casting in 
chills. Polished specimens of these were exposed 
side by side in vacuo, and heated in the expectation 
that the amorphous phase, being the more volatile, 
the fine-grained specimen would lose proportionally 
more weight. In this connection he might men- 
tion thata silver specimen, polished and then etched, 
showed twinned crystals after being exposed in 
vacuo for a considerable time. On the other hand, 
if the specimens were not polished and similarly 
exposed, subsequent etching showed no twinning, 
thus proving that twinning was the result of the 
mechanical strain imposed in the polishing, though 
that was effected as gently as practicable. 

The discussion was opened by Dr. Desch, who said 
that the hypothesis was a pretty one, and would 
seem to account for the facts. It must, however, 
be put to test, and there were some difficulties in 
assuming the existence of the amorphous phase, 
which could, however, be set aside if good evidence 
of its presence could be brought forward. 

Continuing, Dr. Desch said one difficulty was in 
the assumption that the amorphous stuff was what 
was left over after the crystals had arranged them- 
selves. In fact, the molecular condition of metals 
was such that the crystal units were little larger 
than the molecules themselves. Even in the case 
of ice the greatest molecular complexity was repre- 
sented by 3H,O merely. Hence the amorphous 
layer must be extremely thin. Now it was possible 
to calculate from the data given by the authors 
the amount of this amorphous phase if the dif- 
ferences found in the volatility of the coarse- 
grained and the fine-grained specimen was to be 
attributed to the latter having a larger crystalline 
boundary covered with the amorphous phase. The 
relative area of the two sets of intercrystalline 
boundaries could be calculated, and dividing by 
this the extra amount of matter evaporated from 
the fine-grained structure, the thickness of the 
assumed phase could be estimated. This turned 
out to be several thousand molecules in thickness, 
and the speaker could not imagine that any such 
thickness could be produced merely from what was 
left over on the formation of the crystals. In fact, 
the vapour pressure of a mass of small crystals, 
since the surface they exposed was greater, was 
necessarily greater than that of an equal weight of 

crystals, and hence evaporation should occur 
more readily. This had been proved to be the case 
so far as organic crystals were concerned, and he 





therefore did not for the present feel disposed to 
admit the explanation proffered by the authors. 

Mr. S. W. Smith, who followed, said that the 
authors stated that silver could be made extremely 
brittle by heating it in vacuo, and he would suggest 
that this was really due to the presence of impuri- 
ties. He thought, moreover, that there was likely 
to be a difference in the density of the chilled and 
cast specimens, since from the former any occluded 
gases would be unable to escape. He had found, 
in fact, that taking the density of rolled silver at 
10.5, that of silver cast in a chill might be as low as 
8.7, ordinary cast silver being 9.4. If the chilled 
specimens had more occluded gases, their greater 
loss of weight when heated in vacuo became readily 
intelligible. The authors had been at great pains to 
show that there was a small difference in the weight 
lost where specimens of coarse-grained and fine- 
grained silver were hea in vacuo; but they 
would have got still more striking results if they 
had treated their specimens with nitric acid. The 
coarse-grained one dissolved much the more slowly, 
and, indeed, matters could be so adjusted that the 
whole of the fine-grained specimen was com- 
pletely dissolved, whilst the coarser was still practi- 
cally intact. All the authors had done was to show 
that the same thing held when the specimens were 
volatilised. They did not, indeed, claim that the 
difference was due solely to the greater proportion 
of amorphous phase present ; but how were they 
able to discriminate ? 

Dr. Rose said that, like Dr. Desch, he had also 
made some calculations from the data provided by 
the authors, and in the case of zinc his arithmetic 
led to the result that the finer metal was 200 times 
more volatile than the coarser grained. If this were 
so, the space between the crystals must be hollowed 
out very deeply, so much so that it would have gone 
tight through the specimen and out the other side. 

Professor Carpenter, who spoke next, said that 
no speaker had yet drawn attention to the fact 
that the authors had provided them with a new 
way of etching specimens, which, he believed, 
would be found to be very valuable. He did not 
think that the possibility of the cement being a 
eutectic should dismissed too summarily. On 
Quincke’s foam cell theory the presence of enough 
impurity to form a eutectic was assumed even 
in the case of the purest metals. It was a pity 
that the authors had used silver assaying only 99.9 
per cent. pure, since it was quite possible to procure 
it ten times as pure as this. Assuming the authors’ 
theory, it would appear that there could be 
no such thing as solid diffusion, all transfer 
of molecules taking place through the amorphous 
cement. This was, indeed, the hypothesis advanced, 
on other grounds, by Mr. Edwards in his reply to 
the discussion at their last meeting. 

In reply, Dr. Rosenhain said the calculations 
brought forward by Dr. Desch and Dr. Rose had 
already been made by himself, and he had recognised 
the fact that the whole of the volatilisation was not 
attributable to the amorphous phase. It was quite 
true, as Dr. Desch said, that, owing to surface 
tension, isolated small crystals were more volatile 
than larger ones, but the same conclusion did not 
apply to aggregates. At the start evaporation 
could take place only from the surface of their 
specimens, but subsequently channels were formed 
enlarging the area from which evaporation could 
occur, and there was then an enormous increase in 
the rate of loss, the crystals being in this way more 
or less reduced to the mass of loose crystals to 
which the considerations advanced by Dr. Desch 
applied. In most cases silver became very brittle 
in the process, and it was noteworthy that the 
fracture then took place along the crystal boun- 
daries. He did not admit that the crystal unit was 
as small as asserted by Dr. Desch. The evidence 
on which that speaker relied was indirect and 
inconclusive. Though ina liquid form metals were 
mon-atomic, it didnot follow that the solid crystal 
unit did not contain many hundreds of molecules. 
The greater solubility of a powder was simply due 
to the production of more amorphous material in 
the process of powdering. ; 

The brittleness of silver observed after heating 
in vacuo was not due to the presence of impurities. 
As to the greater solubility of fine-grained silver in 
nitric acid, this simply confirmed the author's 
results, and arose from the same cause; and Mr. 
Smith in asserting the greater solubility of fine- 
grained metal merely formulated, but in a vague 
and indefinite way, what the authors had given 4 
more detinite and useful form to. Copper etched 
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by heating it in vacuo had precisely the same 
appearance as if etched by ferric-chloride. Their 
copper specimens did not contain oxide, and this 
oxide did not volatilise. 


Tue SoLipIFIcaTION OF METALS FROM THE 
Liquip State. 

Professor Gowland announced that a —— by 
Dr. G. T. Beilby on ‘‘ The Solidification of Metals 
from the Liquid State” would be taken as read. 
This is reprinted on page 427 of this issue. The 
meeting then adjourned to the following day. 


(To be continued.) 








NOTES. 
Breapy APPEARANCE OF Fustnc WIREs. 

Wuen Professor A. M. Worthington described 
the phenomena of splashes at the Royal Institu- 
tion last February, he pointed out that they 
were mainly influenced by surface tension. The 
chief authority to whom he referred was the blind 
Belgian scientist, J. A. F. Plateau, who studied 
the instability of liquid cylinders or rings, as well 
as soap bubbles. Plateau calculated that a cylinder 
of greater length than its own circumference could 
not remain stable, but would either break up into 
drops, or, at any rate, change into a rod, the thick- 
ness of which would vary in regular undulations. 
Though such phenomena can constantly be seen on 
the sea-shore, when wave-crests run up the beach, 
as we mentioned in our account of Professor 
Worthington’s lectures on page 223 of our last 
volume, the experimental demonstration is not 
easy. In a communication brought before the 
Vienna Academy of Sciences, Dr. E. L. Lederer, of 
the University of Prague, has pointed out that the 
phenomena observed when a wire is fused by a heavy 
electric current are of the same character and more 
easy for demonstration than the liquid columns, 
though the theory is more complicated in the case 
of the fusing wires ; for in their instance thermal 
conductivity, rate of cooling, and superficial oxida- 
tion have to be taken into consideration in addition 
to surface tension and gravity. Lederer heats 
wires, about 20 cm. or 30 cm. long, by continuous 
or by alternating currents until they melt at one or 
two spots. The whole wire may break up into 
liquid drops, or the drooping end or the part fused 
off may become beady and undulatory in appear- 
ance. The experiments succeeded best with copper 
wire 0.165 mm. in diameter. Iron wire proved less 
suitable, because the beads of oxide did not cool so 
rapidly ; but iron wire 0.289 mm. in diameter may 
also be used for the experiment. Lederer bases 
his calculations on Plateau (1873), and on the 
mathematical theory of elasticity and capillarity 
of A. Beer, of 1862. When the currents are very 
heavy, beads and undulations of several diameters 
may be formed, and their dimensions agree with 
the theory. We stated above that the critical ratio 
was length to circumference, that is to say, that a 
liquid cylinder is unstable if its length exceed 3}th 
= diameter ; in reality the ratio is somewhat greater 
than 7. 


THE VoLaTiILity oF CARBON. 


Messrs. O. P. Watts and C. E. Mendenhall have 
made experiments respecting the melting of carbon. 
They examined the deformation of carbon rods at 
very high temperatures, in continuation of the 
experiments of La Rosa in 1909 and 1911. Com- 
parative observations with samples of American 
and German carbon rods and of Acheson graphite 
showed that the lowest temperatures at which 
deformation took place were respectively 1800 deg., 
1900 deg., and 2150 deg. Cent. The mechanical 
properties and the effect of applied stress on the 
heated rods, as well as the appearance of slowly and 
rapidly heated rods in cross-section after cooling, 
were carefully noted, and the conclusion was reached 
that the deformation is due to gradually increasing 
plasticity of the carbon, and not to the commence- 
ment of melting. The changes in the structural 
appearance were attributed to volatilisation and 
subsequent condensation. At temperatures from 
1500 deg. to 3000 deg. Cent., Messrs. John A. 
Harker and G. W. C. Kaye have found the emis- 
sion of electricity from carbon, and the results of 
their experiments are given in the Proceedings 
of the Royal Society. In the atmosphere of the 
carbon-tube resistance furnace there are electrical 
properties, and by the application of small poten- 
tial differences—viz., 2 to 8 volts—to axially 


situated carbon electrodes, currents up to 10! 


amperes were obtained at the higher temperatures. 
The current intensity increases exponentially 
with the temperature. The current potential 
curves indicate that the current is proportional 
to the applied potential at the higher tempe- 
ratures; but at the lower temperatures satura- 
tion values appear to be reached, even with the 
small voltages which were applied. Without the 
application of any external potential difference, a 
current is obtained when one of the electrodes is 
kept permanently hot and the other cocled by a 
suitable method. The current flows from the cold 
to the hot electrode through the heated gas, and 
its magnitude is somewhat greater in hydrogen 
than in nitrogen. These currents—of the order of 
1 ampere—appear to be associated with the trans- 
port across the electrode gap, firstly, of the im- 
purities in the carbon, and afterwards of the carbon 
itself. The first of these stages is distinguished by 
a temporary current of greater intensity chan that 
which is obtained when the steady state has been 
reached. Some of the effects described have also 
been found in experiments in which the high tem- 

ratures were produced when heating by gas. 

hese results appear to be in accord with the view ex- 
pressed by Ruff (Metallurgie, 1911-12)—that at sufti- 
ciently high temperatures carbon may be volatilised. 





THE DIESEL-ENGINED SHIP “FORDOMAN.” 

Tue Clyde Engineering and Shipbuilding Com- 
pany, Port Glasgow, have achieved a notable success 
with their motor-ship Fordoman, of 2368 gross tons. 
The leading dimensions are 250 ft. by 42 ft. 6 in. by 
26 ft. 6 in., and the vessel has been built to Lloyd’s 
highest class for the grain-carrying trade of the 
Canadian Great Lakes. The propelling machinery 
consists of a four-cylinder set of the well-known 
Carels-type Diesel two-stroke-cycle engine, and this 
we hope to illustrate in an early issue. The engines are 
placed right aft, and the exhaust, after passing through 
a silencer, is led overboard under the counter. The 
cylinder dimensions are 18} in. in diameter, with a 
32}-in. stroke. The main features are the standard 
marine frames for the cylinders, with the open and 
accessible crank-case, marine connecting-rods, cross- 
heads, and built-up crank-shaft. The scavenging- 
pumps are driven by links off the crossheads. The 
pumps are double-acting, of 274 in. diameter and 
234-in. stroke. The main engines develop 750 brake 
horse-power at a normal speed of 120 revolutions 
per minute. Compressed air is supplied by Reavell 
compressors. One is driven off the forward end of the 
main engine crank-shaft, while the auxiliary set is 
steam driven. The steam for this and for the 
steering-gear, winches, and capstans is generated in 
an oil-fired donkey-boiler on deck. 

With Diesel engines it has become regular practice to 
test the engine against the brake for some time in the 
shop prior to installing it in the ship in order to make 
minor adjustments more readily, as brake horse-power, 
fuel and water consumptions can be measured for 
guidance. With the engines of the Fordoman this 
was not possible, and yet, although the engines had onl 
run for short periods, totalling twelve hours, on doc 
trials, the results of the trial trip on Saturday last 
were entirely satisfactory, demonstrating the state of 
efficiency for marine propulsion to which this type of 
prime mover has so quickly been brought, and showing 
the good work done by the designers and constructors, 
Carels Fréres, Ghent, and the Clyde ries pans in 
eliminating those features which have proved trouble- 
some and unsuitable for marine work, and in ensuring 
the quality of workmanship desirable. 

A speed of 10 knots was exceeded, which is better 
than the rate achieved with single-screw ships of the 
same type having steam-engines of 950 indicated 
horse-power. The revolutions were 120 per minute, 
and the manceuvring, stopping, starting, and revers- 
ing corresponded exactly to those which would be 
required in passing through a series of locks. Sixty- 
three reversals were accomplished in 42 minutes, and 
at the end of this trial more than half of the stored 
compressed air was still available. The steam-driven air- 
compressor was, of course, running. Complete reversal 
from full speed ahead to full speed astern occupied six 
seconds, and the engines were stopped dead from full 
speed in three revolutions. Although a fairly heavy fly- 
wheel is fitted, the slowest speed at which the engine 
turned when all cylinders were — was forty-six ; 
but when final tuning up has been done, and all fuel 
valves are so adjus that each cylinder is receiving 
exactly the same quantity of oil, 35 revolutions per 
minute will be the minimum working speed on fuel. 
The running of the engine was very silent; the engine- 
room is 33 per cent. shorter than would be the case for 
steam machinery; the fuel consumption was 0.47 lb. per 
brake horse-power per hour throughout the trial; the 





engine-room was free from smoke and vapour, and 
was cool, 





EXHIBITION OF TRAMWAY APPLIANCES. 


Aw exhibition of tramway appliances was opened 
at the West Ham Corporation Tramway pot, 
Greengate-street, Plaistow, on the 24th inst. It was 
held in connection with the eleventh Annual Confer- 
ence of the Municipal Tramways Association, which 
opened at West aa on the same day, and will 
close to-day. Although the exhibition was not large 
and contained little of novelty, it, none the less, 
formed an interesting display of tramway material 
which should have been of interest to the tramway 
managers and other officials who attended the Confer- 
ence. The range of the exhibits was naturally not 
great, as they were almost entirely confined to appa- 
ratus and material properly coming within the subject- 
matter of the exhibition. In the main they consisted 
of car-trucks, brakes, and brake-blocks, sanding 
devices, point-controllers, rails, rail-joints, and rail- 
welding and grinding apparatus, line material, 
insulators, and enamel and varnish for car bodies. 

Tramway rails and switches were shown by Had- 
field’s Steel Foundry Company, Limited, of Sheffield ; 
the Lorain Steel Company, of 36-38, New Broad-street, 
London, E.C.; and Messrs. Edgar Allen and Co., 
Limited, of Sheffield. The exhibits do not, however, 
require detailed comment, as the work of the firms in 
connection with such material is well known. The 
** Atlas” rail-joints shown by Messrs. Alfred Clare 
and Co., of 82, Victoria-street, London, S8.W., are 
also well known. They are designed especially with 
a view to preventing cupping at the rail-ends, and 
consist of special double fish-plates, which embrace 
the lower flanges of the rail and butt against the 
under-side of the head. A special anchor-joint form 
is made with pockets on the under-side, which 
form an anchorage with the concrete of the roadway. 
Among the appliances for use in connection with 
track-work there were an oxy-hydrogen rail-cutting 
pee’ exhibited by the Knowles Oxygen Company, 

imited, of Walsall - street, Wolverhampton, and 
rail-welding plants exhibited by the Tudor Accumu- 
lator Company, Limited, of 119, Victoria - street, 
London, 8. W., and Thermit, Limited, of 27, Martins- 
lane, Cannon-street, London, E.C. The Thermit 
Company’s process requires no description, but we 
may say that the Tudor Company’s system employs an 
are welding process, and that twelve welds are made 
for each joint, six between the fish-plates and the lower 
rail flange, and six between the fish-plates and rail-head. 

In addition to their welding plant the Thermit 
Company also showed a rail - grinder for track- 
work, similar sotineners also being shown by the 
=e and Engineering Company, of 2 and 
3, orfolk-street, London, W.C., and the Con- 
solidated Accessories Company, of 27, Clements- 
lane, London, W.C. These appliances in all cases 
consisted of motor-driven grinding-wheels ; but it was 
interesting to note that in each case a different 
arrangement of parts had been adopted. In the 
Thermit Company’s apparatus the grinding-wheel was 
carried in a small carriage, which was to and 
fro over the rail, the wheel being driven by a flexible 
shaft from a truck which carried the motor. In the 
two other cases the whole apparatus was carried on a 
single trolley ; but while in the Consolidated Com- 
= plant the trolley was self-supporting and ran 
on the two track-rails, the Equipment and Engineering 
Company’s device consisted of a truck running on one 
rail only, and furnished with two handles, in the 
manner of a wheel-barrow, which had to be held by 
the man using the apparatus. 

Tramway trucks of various types were shown by 
the Warner International and Overseas Engineering 
Company, Limited, of 5, Carteret-street, London, 
8.W., the British Radial-Axle Cars, Limited, of 
706, Salisbury House, London Wall, E.C., the Peck- 
ham Truck Company, of Queen Anne’s Chambers, 
Westminster, and the M. and G. Truck and Engineer- 
ing Company, Limited, of St. John House, Minories. 
London, E. We have not space in this article to deal 
in detail with the displays of these firms, but their 
specialities will be known to most of our readers. Car 
bodies proper were represented only » | the United 
Electric Car Company, Limited, of Preston, but 
kindred matter was shown by the International 
P.A.Y.E. Tramear Company, Limited, of 6, Broad- 
street Place, London, E.C., which had two full-sized 
models showing the application of their system of 
collecting fares from passengers as they enter cars, 
applied to two-deck cars. As is well known, the 
pay-as-you-enter system has been very successful in 
the United States and Canada, the country of its 
origin. We may also mention the display of Messrs. 
W. A. Stevens, Limited, of 26, Victoria-street, London, 
S.W., who showed two of their petrol-electric motor- 
omnibuses ; and that of the Trackless Trolley, Limited, 
of 112, Great Portland-street, London, W. This latter 
firm had equipped a } mile of the West Ham tramway 
route with their system, and were showing an omnibus 
in operation. Messrs. Stevens’ petrol-electric system 
has already been described in our columns. 

Automatic point-controllers were shown by Tram- 
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ways Supplies, Limited, of 160, Woodhouse-lane, 
Leeds, Messrs. Clay and Atkinson, of Bower-street, 
Bradford, Messrs. Quilliam Brothers, of Clegg’s-court, 
Chapel-street, Salford, Messrs. Hudson an wring, 
Limited, of Tin-street, Rochdale-road, Manchester, 
and the a age and Engineering Company, of 
2and 3, Norfolk-street, London, W.C. In general, 
these appliances are solenoid operated, and are set in 
action by switches controlled by the cars and fixed either 
on the trolley-wire or in -boxes on the track. 
A sanding device shown by Mr. John Taylor, of 7, 
Strand-street, Live 1, is of interest, 1t is very 
simple and consists of a small tube projecting about 
2 in. above the bottom of the sand-hopper. Vertically 
above the small tube there is another of larger 
diameter, which is fixed to an upright rod and 
arranged to move up and down by the pedal mecha- 
nism. The flow of sand is cut off by the descent 
of the larger tube over the lower. It will be 
seen that the larger tube is the only moving part 
inside the hopper, and that there are no valves 
or delicate mechanism. A rod can ‘at any time be 
passed through the tubes from top to bottom, to ensure 
that all is clear. As we have said, a number of firms 
exhibit overhead line materials and insulators, while 
others show enamels, varnishes, &c. Although it 
hardly comes within the ground usually covered in our 
columns, we may mention the ‘‘ Robbialac ” paint and 
‘*Wattlac” insulating composition exhibit of Messrs. 
Jenson and Nicholson, of Goswell Works, Warton- 
road, Stratford, as it is somewhat ie con- 
sisting of a West Ham Corporation tramcar finished 
throughout with these materials, and making an excel- 
lent display. The firm also show copper sheets covered 
with “Wertlao,” which illustrates its pliability. 

In conclusion, we may mention that Messrs. Ferranti, 
Limited, of Hollinwood, Manchester, show a tram- 
car meter specially ee for systems such as that 
of the London County Council, in which the = 
is at times reversed. The meter registers whatever 
the direction of the current owing to an ingenious 
and simple counter mechanism, which embodies two 
ratchets and two free wheels, so that whatever the 
direction of the electrical part of the meter, the 
counter maintains a constant direction. We should 
also refer to the weldless chains which are produced 
from a bar of cruciform section by a punching process. 
They are shown by Weldless Chains, Limited, of 
Gartsherrie, Coatbridge. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, September 18. 

AMERICAN shipyards are filled with orders which 
call for delivery in some cases as long as three years 
in the future. The great bulk of their capacity is 
absorbed in the meantime. Projects are springing up 
looking to the building of additional lines, but eas 

rospects are checked by reason of the oversold con- 

ition of all the shipyards. More shipyards or an 
expansion of shipyard capacity is the only apparent 
outlet. The expansion of shipbuilding capacity is 
being considered, but no definite plans have n laid 
as yet. The Pacific coast might yet see a large yard 
established to accommodate Pacific Ocean trafic. 
Furnace capacity is taken up for many months ahead, 
and some Southern furnaces have booked large 
orders calling for delivery at Mediterranean ports. 
Furnace interests are disinclined to add to their 
engagements at present, but the requirements of con- 
sumers are > notwithstanding, and 
this urgency is leading to advancing quotations. 
Ruling prices in pig iron are still below the level of 
the optimistic days of two years ago, and present 
indications point to an advance to the condition 
when basic iron was 17.50 dols., now 14.50 dols., and 
foundry, malleable, and forge preserved about the 
same difference. Floods have interfered with the 
output of coke in the Connellsville region, and prices 
have slightly advanced. The plate and structural mills 
are crowded to the limit of capacity and the rail mills 
are booking large orders on domestic and export 
account. Large lots of rails have been ordered for 
shipment to Mexico. Western buyers of construction 
material have been scouring Eastern markets offering 
premiums of 5 dols. a ton for early delivery. The 
strong upward tendency will doubtless carry prices to 
@ permanent higher level. 








ProposkD MEETING OF FERRANTI MEN. — As it has 
been suggested that a further gathering of past and 
present Ferranti men should be held, all who are inte- 
rested in the ee are requested to communicate with 
Mr. W. E. Warrilow, Mildred-avenue, Watford, the 
secretary for the proposed gathering. 





Dover Navat Harsour.—We learn on good authority 
that the statements which have recently Cupeased in 
some of the London papers with regard to closing the 
western entrance of the Dover naval harbour and as to 
the large sums which are being expended there on 
maintenance dredging are devoid of foundation. 


‘* META-MECHANICS.” 
To THe Epiror OF ENGINEERING. 

Srr,—It is very good of Mr. H. F. Davy to provide me 
so readily with an example of the young student who 
might have learnt more in three years (not ten) if he had 
been ly taught to think for himself, and I thank 
ro nd.)” for his remarks. Steel springs and cart- 
ridges (or even a charged secondary battery) are all v 
well in their way, but a simple swinging peadulum is 
quite enough tu begin with. : 

A difference of opinion certainly exists—as men do not 
quarrel about known facts, only about what they imagine 
—for a distinguished English scientist says, ‘*‘ You are 
under the totally wrong impression that scientific men 
have gone astray about potential energy ;” whereas an 
eminent foreign professor, one of the clearest thinkers 
living, writes me:— ‘Nous ne pourrions étre mieux 
d’accord sur tous les points que vous avez touchés, et 

iculierement sur la potential energy. Mais la folie 
o certains savants, reveurs, &c, est vraiment incroy- 
a eo.” 

Sir Oliver Lodge believes in force, but Professor Soddy 
says it is a preposterous notion ; and I trust that my 
short article may help to clear the air. 

Your obedient servant, 
An OLD MILLwrRicHt. 

London, September 22, 1912. 





“THE TATE FLEXIBLE STAY-BOLT.” 
To THE Epiror oF ENGINEERING. 
_ Sm,—Referring to the article in your issue of the 6th 
inst., on the Tate flexible stay-bolt, there are two points 
upon which you might enlighten me. 

Firstly, how is a broken stay to be detected during the 
periodical examination of the fire-box? This examina- 
tion is carried out in the locomotive running-shed, and 
necessarily must not be a 4 ° tion. As the 
Tate stay has a loose end when the boiler is cold, 
the ordinary method of testing each stay with a hammer 
from the inside of the fire-box would not apply. 

Would the lagging have to be removed from the fire-box 
and each stay examined from the outside of the boiler? 
If so, the examination could not be earried out during the 
short period that the engine is in the shed between two 
journeys, and inconvenience would be caused by having 
to have it stop from its ordinary working. Also, how 
could one of these stays be renewed if it happened to 
below the level of the engine frames, without lifting the 
boiler from the frames ? 

Yours faithfully, 


R. F. Bowyer. 

11, Ascham-street, London, N.W. 

September 17, 1912. 

[Judging from the above letter, it would seem that our 
corres ent does not appreciate quite sufficiently the 
fact that an alteration of conditions may warrant change 
of practice. The fact that breakagesare largely abolished 
or eliminated, as stated in the article above referred to, 
more than offsets any additional trouble in inspection. 
In one case, for instance, in America, whereas engines 
were stop every two months or so for stay renewals, 
after fitting with flexible stays no failures had oc- 
curred when a report was le two years after 
their introduction. Under such conditions some depar- 
ture from ordinary practice or modification in the 
manner of i tion would certainly be warranted. 
It is quite true that the flexible bolt does not lend itself 
to the hammer test. This objection to it was frequently 
raised in America some six years or go ago, but it was 
soon decided that this was not a material hindrance to 
the adoption of a well-designed flexible bolt. To meet it 
the s tion was put forward at the time to make the 
bolts hollow as far up asthe ball-head ; but since this sug- 
gestion, though feasible, has never been yoy: it ma 
be inferred that the advantages of longer life are suc 
that the inconvenience implied by our correspondent 
becomes pe! immaterial. The headway this 
form of bolt is making is sure f that when all the 
pros and cons are weighed it is found to be an improve- 
ment on ordinary practice. In spite of the fact that their 
cost is from 300 to 400 per cent. more than that of the 
usual iron stay-bolt of American practice, is is yearly 
being more generally adopted. Some months ago it was 
reported that over five millions were in use on more than 
150 railways, and recently one system, well known for 
the high standard at which its locomotive stock is main- 
tained, made a contract involving the use of 500,000 Tate 
bolts. As the subject is one of considerable interest, we 
as ad to be able to return to it in these columns. 





MOTION STUDY: THE MAN. 

To THE Eprtor oF ENGINEERING. 
Srr,—May I point out to Mr. A. Williams Price that 
the facts that the greatest tact and experience are required 
in introducing the Taylor system, and that it usually 
takes from three to five years to perform the operation, 
are no arguments against the system itself ? 

The advantages of the Taylor system of management 
have been endorsed by many s ers at the meetings of 
the American Society of Mechanical Engineers, as may 
be seen by reference to the Transactions of the Society 
for the past few years. At the same time it is perfectly 
true that trouble has occurred in certain cases where 
attempts have been made to introduce the system too 
hurriedly and without proper methods. 

The Taylor system is not a ‘‘ piecework system ;” it is 


omies under the Taylor system of scientific manage. 
ment: time-rate, piece-rate, mium system, or vario 
combinations of 7 se af fi ™ 
The Taylor system has enabled American manufac. 
turers to reduce their labour costs to one-half, or 
less, of what they were previously, and if we are to 
continue to compete with the United States we shal! 
have to adopt it sooner or later, whether it suits British 


ery | tastes or not. At the same time there does not appear to 


be any reason for supposing that the system in questi 
will prove to be fie 8 repugnant to British po maa 
characteristics. 

Yours faithfully, 


5 - C. ALLINGHAM. 
1s, Buckingham Mansions, Golders Green-road, 
Hendon, N.W., September 21, 1912. 





THE TEXTILE INSTITUTE. 
To THE Eprror oF ENGINEERING. 

Str,—I should be obliged if you will allow me to reply 
through your columns to the many ye yee I have 
had from your readers for particulars of membership of 
as * Tex ee eager : 

em p of the Institute is open to anyone engaged 
in the textile and allied trades, which, of am, include 
all who are interested in furnishing power, light, and all 
kinds of textile machinery. It was frequently stated by 
engineers who spoke at our Hawick Con that the 
Institute had justified its existence even if it had done 
nothing else but form a common platform on which 
steam, gas, oil, and electrical engineers could meet and 
discuss power problems from a common point of view. 
The series of papers which were given at Hawick are only 
the beginning of a complete investigation which this 
Institute purposes to make into the whole subject of 
‘‘ mill-driving.” I use the term “ mill-driving ” not only 
to include prime movers, but also the various methods 
of distributing power. An early occasion will be taken 
of having a series of L- y= on this latter feature, in 
which an opportunity will be given for those interested 
in the various-forms of power distribution to state their 


cases. 
May I take this opportunity, Sir, of thanking you for 
the excellent report you have given of our 
proceedings, and of expressing the hope that our work 
may continue to merit such recognition? I shall be 


be | Very, pleased to send a circular giving details of what the 


Institute is, and what it is doing, to any of your readers. 
Yours truly, 
Grorce Moors, Secretary. 
The Textile Institute, 14, Cross-street, Manchester, 
September 24, 1912. 





AMERICAN Hematit2 Ores.—The supplies of hematite 
ores in the United States are officially estimated as follows 
in millions of tons :— 








| Specular and Red. Clinton. 
District. | | | 

| Avail- Not | Avail- Not 

able. (Available.| able. Available 
North-Eastern ase i 2 35 | 620 
South-Eastern .. ..| 8 58 | 460.3 | 735.5 
Lake Superior .. .. 8500 67,475 | 10 30 
oe Valley. . ii 16 OC 10 7 — 
Rocky Mountains. . oe 4.27 21); — _ 
Pacific Slope ee oe — | 10 — ~~ 








Totals oe .. 8529.27 | 67,552.1 505.3 | 1885.5 
i ! ! ! 





Tue EncIneeriInc StanpAaRDs CommitTrer.—No. 58 
of the British Standard Specifications has recently been 
issued by the above Committee, and contains specifica- 
tions for cast-iron spigot and socket ry ae The 
sub-committee appoin to investigate the subject wish 
to call attention to the fact that they are of opinion 
that the internal diameter of all pipes and fittings should 
be the same as the nominal size. A standard series of 
soil-pipes has been drawn up, as the sub-committee con- 
sider that such a series will best suit the general require- 
ments of engineers and architects. It is pointed out 
that the weights of the pipes given in the first table in 
the book, while greater than those given at the present 
day for the same nominal internal diameters of pipe, are 
the very lowest that can be made in accordance with 
the standard dimensions. The pipes are always sold 
by length, and it has not been deemed necessary 
to specify a maximum limit of weight, a minimum 
limit only being required. The general custom with 

to these pipes is to make the nominal length 
include the socket, and the sub-committee felt that any 
change in this practice would greatly retard, if it did not 
entirely prevent, the adoption of the standards. In 
pipes of from 44 in. to 6 in. internal diameter the sub- 
committee consider that a caulking space of y in. 1s 
preferable to the space of # in. required under the 
London County Council Drainage By-laws. The 
Committee have also published Report No. 59, which 
constitutes the British standard specification for cast- 
iron spigot and socket waste and ventilating pipes for 
other than soil-pipes. The two specifications are very 
similar, and are published by Messrs. Crosby Lockwood 
and Son, 7, Stationers’ Hall-court, Ludgate Hill, London, 
E.C., and 5, Broadway, Westminster, S.W., and may be 
i ler, or direct from the offices 





a method of ascertaining scientifically how much work 
really constitutes a fair day’s work for a man, and 





inducing him to do it. Any method of payment can be | 





of|of the Committee, 28, Victoria-street, Westminster, 


S.W., the price being 5s. each, net. 
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THE EFFECT OF TEMPERATURE ON 
TENSILE TESTS OF METALS. 


The Effect of Temperatures Higher than Atmospheric on 
Tensile Tests of Copper and its Alloys, and a Com- 
parison with Wrought Iron and Steel.* 


By Professor A. K. Huntineton, Assoc. R.S.M., F.I.C., 
Vice-President. 


Tue tests included in this paper were made at various 
times between 1900 and the oe year. As the method 
of heating the bars to the uired temperature is 
believed to be different to any method hitherto described, 
and as it has been proved to be easy to carry out, and to 
give reliable results, a detailed description of it may 
prove of interest and practical value. f . 

One point which has been found of considerable im- 

rtance in this method of testing is that the elastic limit 
or the yield-point can be taken, whichis not the case 
when a heated bath or an electrically-heated jacket is 


‘As a result of having to consider generally only cold 
tests of iron and steel, engineers are in the habit of 





split down a little more than half way, and a small hole 
made through one side about the middle. The junction 
of the couple is inserted iy the hole from the inside, 
Fig. 3 (a), so that the small knob is just protruding on the 
outside. The asbestos and couple are placed on the bar 
with the junction of the couple touching the middle of 
the bar, and bound firmly into + by two or three 
ae ee < = wire, : Fig. 3 (0). e curves, — parti- 
cularly for electrolytic copper, copper-tin, and copper- 
aluminium, show that very good coulis can be obtarned 
with high-temperature thermometers ; but it is a saving 
of time to use an electrical pyrometer, which has also 
the important advantage of enabling bars of a larger 
diameter to be tested. 

The bar is heated by placing a Bunsen burner under 
each end of the bar with pattern (a), and by means of a 
** bar burner” with pattern (5), Fig. 4. The burner is 
14 in. long, and made by Messrs. Fletcher, Russell and 
Co., the part under the test-bar itself being prevented 
from lighting by placing two overlapping pieces of sheet 
iron over the holes, so that only the cylindrical holders 
are actually heated by the flame. " 

Before placing the bar in the machine it has to be 


Fig. 1. PLAN (SECTION) OF HEADS & HOLDERS ON TESTING MACHINE ,SHOWING METHOD OF ATTACHMENT TO BAR. 
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Fig.2. SECTION OF TEST-BAR ABOUT 
SHOULDER, SHOWING THERMOMETER HOLE. 
8s SIZE . 
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19.3. SHOWING METHOD OF ATTACHEMENT OF WIRES 


OF THERMO-COUPLE TO BAR. 
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Couple inserted in prepared asbestos sheet. 
( Bound with dan won wire tv posttiow. 




















Fie. 4. Bar Burner. 


reckoning the elastic limit as 50 per cent. of the breaking 
load. It will be seen from the curves given in this paper 
that this method of estimating the elastic limit is not 
correct for iron and steel at temperatures above the 
normal, nor, asarule, for other metals at any temperature. 


METHOD BY WHICH THE TENSILE TESTS AT TEMPERATURES 
HIGHER THAN THE NORMAL WERE Mane. 


_, rhe tests were made with a horizontal machine of the 
Kirkaldy type. This machine is provided with a saddle 
which can be moved along the bed of the machine by 
hand-wheel or hydraulic pump. Attached respectively to 
the saddle and to the levers actuating the beam are two 
massive heads a, Fig. 1, in each of which there is a ver- 
tical slot, the slot being enlarged towards its inner end, so 
as to form two vertical shoulders facing inwards, b. The 
test-bar c is screwed at each end into a cylindrical holder 
d, the other end of which is screwed on to the end of a 
large bolt ¢, which passes loosely through a hole in a 
rectangular block f. These blocks fit loosely in the 
enlarged ends of the slots in the heads. When testing at 
high temperatures sheet asbestos may be inserted between 
the blocks and the heads. 

The test-bars are of two patterns :—(a) For use with 
high-temperature thermometers; (b) for use with a 
thermo-electric couple. 

The pattern (a) is 18 in. long and 1 in. in diameter, except 
at the middle, which is turned down to 0.5 in. diameter 
over a length of 2 in. The ends are screwed for about 
2in. to fit the cylindrical holders, and at 0.5 in. from 
each shoulder a hole is bored centrally (Fig. 2) ;; in. in 
diameter and 0.75 in. deep, to hold a thermometer. In 
order that the thermometer may be sufficiently envelo 
by the bar, the drill is driven in until the point b 
the metal at the opposite side of the bar. Connection 
pees n the thermometer bulbs and the test-bar is ensured 

y mesons of asmall quantity of a low melting-pointalloy. 

se pattern (6) is 5 in. to 6 in. long and 1 in. in diameter, 
the middle being turned down to 0.8 in. over a length of 
2in. About 1 in. at each end is screwed to fit the cylin- 
drical holders. 

In order to attach the thermo-couple to the bar, & 
ted of asbestos sheeting, 1 in. long and 4 in. wide, is 
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marked. A dark streak, about § in. wide, of some suit- 
able ink, is made on the central portion of the bar from 
shoulder to shoulder. When dry, a small mark is made 
near one shoulder with a fine centre punch, and with this 
mark as centre and a 2-in. radius, an arc is scratched 
across the other end of the ink streak, using spring 
dividers which have been sharpened. Another punch- 
mark is made on the middle of the arc, and a similar arc 
made at the first end of the bar, using the second punch- 
mark as centre. 

When the bar has reached the required temperature, 
and this is quite steady, the length between the left-hand 
centre punch-mark and the corresponding arc is measured 
by placing one point of the dividers in the hole, and lay- 
ing the other point on the arc and viewing the arc 
through a hand-lens. A suitable load is then placed on 
the bar, and the bar measured with the load on. If no 
stretch is observed, the load is slowly increased until a 
distinct stretch is observed, when the load is taken off 
and the measured. If no stretch is observed with 
the load off, the load is slightly increased, and the bar 
again measured with the load off, this procedure being 
repeated until the bar shows a permanent stretch. The 
load required to produce this is taken as the yield-point. 
It is found that a stretch of 0.003 in. can be observed by 
this method. After the yield-point is reached, the load 
is increased slightly and the bar measured with the load 
off. If the previous load was really eee an 
increased stretch will be observed out of all proportion to 
the extra load applied If this observation is satisfactory, 
the bar is “‘ broken out,” the load being increased sapidh 
until the bar breaks, no intermediate measurements 
usually being taken. With test-bars of pattern (a) the 
thermometers are removed before ‘‘ breaking out” the bar. 


TABULATED ResuLts oF TensitE Tests aT TEM- 
PERATURES HIGHER THAN THE NORMAL. 

The metals and alloys used in the following tests were 
specially free from impurities and were annealed. A 
**trace” in all the analyses means less than 0.005 per cent. 

The foregoing results are shown graphically in the 
curves, Figs. 5 to 12, page 438. d 

It will be convenient to take the electrolytic copper as 
a standard of comparison, and first of all to com the 
copper alloys with it. Broadly speaking, they have the 
same characteristics. Contrary to what perhaps would 
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TaBLe I,—Zlectrolytic Copper, March 13, 1906. 
Rolled 1-In. Rod. 
Analysis. 
Arsenic .. ee trace 
Antimony on nil 
Bismuth .. - 0.0005 p.c. 
Selenium .. ‘ eo on = ‘ trace 
Tellurium “ am 6s - 2° eo oo 
Tensite Tests. 


All test-bars annealed 2 hours at 600 deg. Cent. 




















Temperature of | Yield- Breaking nn gy | Reduction 
Test. | Point. Load. = 2In. | of Area. 
_Ee am | ~ 
deg. F. | deg. C. |tons per) tons per | per cent. 
sq. in. sq. in. 

55 13 | 296 13.97 56.0 66.3 
200 98 | 258 12.41 56.0 68.6 
300 148 2.64 11.46 | 56.0 67.44 
400 204 2.85 10.55 63.0 66.3 
450 232 2.29 9.61 49.5 61.5 
650 343 2.30 6.91 | 26.0 28.2 
750 399 2.33 6.42 | 27.0 27.16 
850 455 171 6.43 21.0 26.0 
900 | 482 | 1.42 5.13 | 20.5 29.4 
900 482 2.00 5.17 23.5 25.1 
950 510 1.43 4.17 23.0 26.0 

1000 538 0.5 8.7 32.0 45.2 





TABLE II.—Areensoal Copper, December 21, 1900. 
Rolled 1-In. Rud. 


Analysis. 
Per Cent. 
Arsenic : 0.234 
Antimony nil 
Bismuth .. - = 0.009 
Selenium and tellurium trace 


TENSILE Tests, 
All test-bars annealed 2 hours at 600 deg. Cent. 


Elongation | Reduction 

















Temperature Yield- | Breakin 
of Test. Fost. | Lena per Cent. On of Ares. 
deg. F. | deg. ©. |tons per) tons per per cent. 
sq. in 8q. in 
100 37.7 2.27 | 13.75 50.5 64.0 
200 93.3 2.27 12.95 67.5 70.8 
3u0 150.0 2.27 11.81 51.5 70.8 
400 204.0 1.98 11.07 49.0 78.8 
500 260.0 1.98 9.71 50.0 66.3 
600 316.0 1.98 9.32 47.5 58.5 
700 371.0 1.98 7.52 16.0 26.0 
800 427.0 1.70 5.37 10.0 16.3 
Tasix III.—Copper-Tin, February 9, 1900. 
Rolled 1-In Rod. 
Analysis. 
Per Oent. 

Copper 97.673 

Tin.. 2.403 

Lead 0.024 

Nickel trace 

Iron trace 

Manganese és - nil. ; 

TENSILE Tests. 
7 : Elongation 
Temperature Yield- Breaki Reduction 
of Test. Pele. | Lead” per Cent. On "of Area. 
deg. ¥. deg. C. tons per tons per per cent. 
| sq. in. . in. 

60 15.5 4.83 19.13 56.0 75.0 
400 204.0 | 2.84 16.77 53.0 68.6 
500 260.0 | 2.84 16.25 45.0 | 56.4 
600 316.0 2.84 14.54 23.5 | 26.0 
700 371.0 2.55 11.36 21.0 | 22.5 
800 427.0 | 3.12 12.97 36.5 29.4 
870 465.0 | 2.84 12.31 38.5 42.2 


TaBLe IV.—Copper-Nickel, July 23, 1909. Rolled 
1-In. Rod. 


Nickel about 12 per Cent. 
TENSILE Trets. 
All test-bars annealed 4 hour at 650 deg. Cent. 











- : Elongation ; 
Temperature of Yield- Breaking ga Reduction 
Test. Point. Load. {Per sg on| of Area. 
| ea 
—— 
deg. F. deg. C. tons per| tons per | per cent. 
sq. in. | sq.in. | } 

65 13.0 9.3 18.1 | 55.5 63.0 
200 93.3 9.25 16.2 | 55.5 79.0 
300 150 0 9.0 16.1 54.5 79.6 
850 176.7 7.6 14.1 | 57.0 77.0 
400 204.0 7.4 14.1 | 45.0 76.0 
450 | 232.0 | 8.0 ” 13.4 | 620 71.5 
500 260.0 7.5 12.8 49.0 65.0 
550 287.8 7.8 12.3 43.5 60.0 
600 316.0 7.7 1L.8 39.0 | 53.0 
700 371.0 8.2 11.55 35.5 | 54.5 
200 427.0 8.7 11.9 | 37.6 54.0 
850 455.0 | 7.18 9.9 27.5 41.0 


have been expected, co; is the dominant partner. It 
has a distinct individuality, which is moditted, but not 
extinguished, by the other metals. The curves for the 
elastic limits, or, more strictly speaking, the yield-points, 
approximate to straight lines, except in the case of copper- 
zinc, which is probably explained c the oe portion 
of zinc. The irregularities in the copper-ni of curve are 
difficult to account for. The breaking-load curves still 
more closely ximate to straight lines, but show 
signs of being influenced by the second metal at the 
higher temperatures. The most distinctive ourves are 
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those for elongation and reduction of area. They show | the reduction of area up to 500 deg. Fahr. in the copper-| great differences. In the yield-point curves the . only 


the preponderating influence of the copper, and at the/|zinc curve does not show the considerable rise which | resemblance to iron and steel is found in the case of 





same time the modifying effect of the added metal. The | occurs in the elongation. : P | copper-zinc. In the breaking-load curves iron and stee] 
more rapid rise above 800 deg. Fahr. in the copper-tin| Although this Institute does not concern itself directly are markedly different from the others. In the elongation 
is 6. 
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curve, the pow | rise to 500 deg. Fahr. in the copper-| with iron and steel, their curves are inserted here for curves, instead of the approximately horizontal portion 
zinc curve, and the close resemblance between the electro- precisely the same reason that they were made—viz., for found in the case of copper and its alloys, except copper 
lytic copper and the copper with 7 per cent. ofaluminium, comparison, in order that it may be seen in what ways zinc, which shows a steep rise, iron and steel at on’ 
are all interesting. The reduction-of-area curves have a | copper resembles or differs from these important struc- | exhibit a rapid drop in elongation. In the reduction-0 


close resemblance to the elongation curves, except that tural metals. It will be seen at once that there are very ,area curves also there are considerable differences. 
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TABLE V.—Copper-Aluminium, Di ber 7, 1900. 
Rolled 1-In. Rod. 
Analysis. 
Per Cent. 
Aluminium = se en oe = és 7.15 
Iron oe oe +o ee se. - oe 0.115 
Silicon .. 5a . ue 0.027 


TeasiLe Tests. 
In tests marked * test-bars were specially annealed in laboratory 
2 hours at 600 deg. Cent. 


Temperature | Yield- Breaking Elongation Reduction 
oad. f Area. 





of Test. Point. per Oent. sa 
2 In. 
deg. F. deg. C.|tons per) tons per per cent. 
sq. in. sq. in. 

60 15.5 | 4.26 23.86 91.0 72.9 
400 204.0 | 4.93* 20.94 81.0 58.2 
500 260.0 4.31* 17.95 49.0 43.7 
600 316.0 | 4.93 14.56 25.0 30.4 
800 427.0 4.93 19.02 12.0 16.0 
900 482.0 284 6.25 13.0 25.4 





TaBLE VI.—Copper-Zine, January 16, 1900. Extruded 


Zine about 40 per cent. 
TENSILE TESTS. 
In tests marked * test-bars were annealed 2 hours at 600 deg. Cent. 
All other bars annealed, but temperature not recorded. 


Breaking | Elongation Reduction 








Temperature of Yield- 
PTest. Point. Load r ry on of Area. 
deg. F. deg. C. tons per tons per per cent. 
sq. in. sq. ip. 

60 15.5 5.96* 26.13 50.5 66.3 
400 204.0 7.67* 20.11 64.0 70.8 
400 204.0 7.95 19.56 63.5 72.9 
500 260.0 7.38 17.56 } 67.5 66.3 
600 316.0 5.68 12.47 35.5 48.1 
700 = 87L.0 =—1.98 6.85 | 36.0 45.2 
800 427.0 1.13 3.48 27.0 39.1 


Tani VIL.—-Mild Steel, March 23, 1900. 


Rolled 1-in Rod. 
Analysis. 
Per Cent, 
Silicon a ~ in ne - re 0 053 
Sulphur .. a. se ~ ie ; ; 0.041 
Manganese ee ss - i oe is 0.401 
Nickel .. Pe “ as - fo me 0.045 
Phosphorus $e és = oe Ee S 0.138 
Carbon .. a om av as +. not determined. 


TENSILE TESTS. 


In tests marked * test-bars were specially annealed in laboratory 
at 600 deg. Cent. 





' | 

- : | Elongation | : 
Temperature of Yield- | Breaking | | Reduction 
Test. Load. |Per —_ = of A 





Point. rea. 
deg.F. deg. C. tons per tons pe per cent. 
sq. in. 8q. In, | 

57* 14 11.98 23 55 42.0 68.6 
300 150 10.79 26.27 25.0 61.5 
300 150 13.06 26.77 22.0 61.5 
400 204 10.22 27.54 25.5 53.7 
400 204 12.50 28.77 25.5 56.4 
400 204 10.85 29.4 24.0 49.0 
400° 204 12.5 28.27 24.0 59.0 
500 260 10.22 30.0 23.5 53.7 
500 260 10.0 25.6 34.0 60.5 
600 316 9.09 27.9 29.0 56.4 
700 871 7.38 24.31 35.0 64.0 
800 427 9.09 20.34 30.0 68.6 





Tas_e VIII.— Wrought Iron, March 28, 1900. 
Rolled 1-In. Rod. 


Analysis. 
Per Cent. 

Silicon. . + pa _ te os an 0.130 
Sulphur Le es re we és nil 
Manganese .. . a ne = ai ail 

Nickel . . te na a oe “ = nil 
Phosphorus .. ‘ ie Ke os = 0.143 
Carbon “ ‘“ ae oo an .. not determined 

TensiLe Tusts. 


In test marked * test-bar was specially annealed in laboratory 
2 hours at 600 deg. Cent. 


Elongation 





Temperature Yield- | Breaking | Reduction 
of Test. Point. lao ‘nd sy on) of Area. 
deg. F.. deg. C. tons per’ tons per per cent, 
oe, sq. in. sq. in. | ; 

57 14 10.8 | 22.0 36.5 50.0 
300 150 11.86 | 80.27 22.0 39.1 
300 150 13.06 | 28.36 20.0 39.1 
400 204 12.50 | 29.54 24.0 39.1 
400 204 11.36 28.77 20.0 39.1 
500 260 11.36 30.0 24.5 36.0 
600 3167.95 28.45 23.0 36.0 
700 871 8.52 25.0 260 36.0 
800 427 9.09 20.59 20.0 45.2 


Although there are not many points on the iron and steel 

curves, the close resemblance between these curves leaves 
—— as “a their ~~~ accuracy. 

is fairly certain that engineers have hitherto ex- 

ted a reduction of elongation with an increase in the 

reaking load in a given metalor alloy. They have been 





justified in this by the behaviour of iron and steel at 
atmospheric temperatures, and they are still justified. | 
At such epee as these, metals would be used in | 
the Arts. That they are not justified in applying this rule | 





to copper and its alloys is manifest from an examination 
of the curves in this paper. It will be seen that, whilst 
the breaking loads are essentially straight-line curves, 
the elongation curves are contorted in perfectly definite 
ways, which, however, have no relation to the breaki 
loads. These are exceedingly interesting points an 
worthy of further study. It is somewhat remarkable that 
they have escaped observation and investigation so long. 
This is —— due to the fact that in such experiments 
as have made, insufficiently pure metal has been used, 
the points observed have been taken too far apart, the 
test-pieces have not been suitably annealed to make the 
tests —_—a— and, not improbably, the carrying out of 
the tests left something to be desired. 

It is difficult to conceive that the definite and strongly- 
marked changes in direction in the elongation curves are 
not due to molecular disturbances. Itis still more difficult 
to imagine these marked molecular disturbances leaving 
the breaking loads unaffected to a corresponding extent. 
Yet that is what takes place with copper and its alloys, 
and with iron and steel abeve a certain temperature. 

The range of temperatures given in this paper is re- 
stricted to such as might occur during the use of these 
metals and alloys in the Arts. What occurs during the 
manufacture and working of these metals and alloys is a 
different matter — ~ er, and was not the object of 
the investigations. umerous tests of other kinds than 
tensile were also made, which cannot be described on this 
occasion. It is intended to get out the curves for nickel, 
for which purpose rods were obtained some years ago. 

The tests contained in this paper were carried out by 
different assistants, most recently by Mr. Licence and 
Mr. Baker. The author takes this opportunity of ex- 
pressing to all of them his gratitude for the zeal and 
efficiency which has invariably characterised their work. 





THE INFLUENCE OF OXYGEN ON THE 
PROPERTIES OF METALS AND ALLOYS.* 


By E. F. Law, Assoc. R.S.M. (Lond. ). 


For some years the author has been urging the neces- 
sity of a fuller recognition and appreciation of the influ- 
ence exerted by oxygen when present in metals and 
alloys; but that the subject has not received the atten- 
tion which it deserves is evident from some remarks 
recently made by Sir Gerard Muntz. During the dis- 
cussion on a paper by Hughest before the Institute of 
Metals, Sir Gerard Muntz said :—‘‘ There was one other 
point which must not be lost sight of in the study of the 
question—unfortunately, it was generally lost sight of — 
namely, the question of oxygen. As far as his experience 
went, he did not think the importance of that point had 
sufficiently, or at all, come home to the practical man— 
he would not include his scientific brethren, because one 
never quite knew what was in their minds; but the 
practical maker of metals, and more especially the prac- 
tical users, had not given half enough consideration to the 
value of the com m of the proportionate amount of 
oxygen to the other ingredients.” 

And again, during the discussion on a paper by Greaves} 
on the copper-arsenic alloys, the same gentleman sai 
that ‘‘he desired to impress upon the engineering world, 
especially his friends in the railway world, the great 
importance of the question of arranging the oxygen con- 
tent when they specified the arsenic content, because if 
they did not take any notice of the oxygen, it was not 
much gvod their taking any notice of the arsenic.” 

In view of the importance attached to the influence of 
oxygen by s® eminent an authority on copper and its 
alloys, it occu: to the author t a useful purpose 
might be served by bringing forward the question before 
the Institute of Metals, with the object of raising a dis- 
cussion which might lead to further study and a more 
complete understanding of the > It must be clearly 
stated at the outset, however, that the present paper 
does not claim to be in any way a complete study of any 
particular metal, but is written rather with the object of 
reviewing the relations of metals with their oxides from a 

and general standpoint. 

Metallic oxides may be regarded as the natural or stable 
condition of existence of nearly all the metals. From 
these oxides the metals are won by the expenditure of 
energy, and they are themselves, therefore, in the nature 
of combustibles, and will tend to revert to their former 
condition with the liberation of energy. Both in the 
winning and working of metals, unceasing care has to be 
exercised in order to prevent oxidation, and the diffi- 
culties attending the successful accomplishment of this 
object have been overcome by the practical mah with 
little assistance, it must be admitted, from the scientist. 
As the result of experiment, he has found that the addition 
of certain substances improves tbe quality of the resulting 
metal, and without fully understanding the true reason 
of the improvement, he has succeeded in 
with a formidable list of deoxidisers. Following the 
introduction of phosphorus in 1853 came manganese and 
aluminium, and within the last few years silicon, =< 
nesium, cadmium, vanadium, titanium, and boron, bot 
singly and in combination with one another. It is true 
that some of the metals mentioned form useful alloys, 
but in many cases their sole function is to deoxidise the 
metal to which they are added. So important is the 
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* Paper read before the Institute of Metals, Septem- 
ber 26, 1912. 

me Non-Ferrous Metals in Railway Work,” Journal of 
the Institute of Metals, No. 2, 1911, vol. vi. See also 
ENGINEERING, vol. xcii., pages 393, 399, and 433. 

~ “ The Influence of Oxygen on Copper Containing 
Arsenicor Antimony,” Journal of the Institute of Metals, 
No. 1, 1912, vol. vii. also ENGINEERING, vol. xciii., 
pages 91 and 196. 





deoxidation of metals and alloys that it would probably 
be no exaggeration to say that when the history of the 
alloy industry comes to be written the record of pi 
during the last twenty years will be summed up in the 
words ‘‘ the use of deoxidisers.” 

In spite of its importance, however, the scientific side 
of the question has almost entirely neglected. No 
doubt this is partly due to the experimental difficulties 
attending the determination of oxygen, and itis true that 
one’s sympathies would naturally extended to the un- 
fortunate metallurgist who was asked to determine the 
oxygen in an aluminium alloy; but it is the business of 
the scientist to overcome difficulties, and if it can be 
peores (as it certainly can) that oxygen exerts a power- 
ul influence on the properties of metals, then he must 
be prepared to give the subject his serious attention. A 
chemical analysis of copper, for example, which failed to 
report 0.1 per cent. of lead, would be regarded as, to say 
the least of it, unsatisfactory, and yet it not infrequentiy 
happens that ten times this quantity of cuprous oxide, 
which is in many cases a much more injurious constituent 
than lead, is over without notice in the reported 
analysis. This is surely unscientific and illogical. ore- 
over, the omission is more serious than it appears at first 
sight, because the oxides, having lower specific gravities 
than the metals, occupy a larger volume, and it must not 
be forgotten that the influence exerted by an impurity 
p wel upon its volume, and not upon its weight. ose 
who are unaccustomed to the examination of commercial 
metals and alloys would be astonished at the large volume 
of non-metallic matter which frequently finds its way into 
their composition without being indicated in any way by 
the chemical analysis. 

Judging from those cases which have been examined, 
it would appear that metallic oxides (and we are not 
concerned here with occluded oxygen, but only with com- 
bined oxygen) are insoluble, or practically insoluble, in 
metals and alloys. They occur as particles, varying in 
size and distribution, entangled and embedded in the 
metal, and it is obvious that the existence of these non- 
metallic particles scattered throughout the metal must 
seriously affect its properties. One or two examples will, 

rhaps, serve to illustrate these points. Fig. 1, page 440, 
‘or example, is a polisbed and unetched section of a = 
tion of a bearing bronze taken from a rolling-mill. The 

hotograph is not taken of a specially selected portion, 
Cat represents a fair average sample of the alloy. To all 
outward appearance the metal was satisfactory, and was 
put into service ; but it is not surprising that it had to be 
removed after only two hours’ work, owing to excessive 
heating. Whether in bronze or white-enstal bearing, the 
presence of oxide will invariably cause trouble. 

Figs. 2 and 3, page 440, are taken from a section of a 
locomotive fire-box which fractured in service. This 
fracturing of oxidised arsenical copper has had attention 
drawn to it by Bengough and Hill* in their very valuable 
paper on the copper-arsenic alloys. The complete analysis 
of this sample showed the following results :— 





Per Cent 

Copper... sie Cb i . 99.349 
Arsenic a : - 2 = 0. 
Nickel 0.056 
Oxygen 0.115 
Bismuth _ an ant ve sats trace 
Antimony and sulphur ... : ae nil 

99.962 


This is an excellent example, both of the excessive 
amount of oxide which is sometimes found in commercial 
alloys, and also of the large quantity of oxide represented 
by a relatively small figure in the analytical results 

While dealing with the copper alloys of this type it 
must be pointed out that they occupy a somewhat unique 
position in regard to their relations with oxygen, and in 
view of their great industrial -~ ~ me it may not be 
out of place to consider them briefly. 

Three papers have recently been read before the Insti- 
tute of Metals dealing more or less with the properties of 
these alloys, and while in no way wishing to minimise the 
importance of the valuable work contained in these papers, 
it must be confessed that a -—— of them, together with 
the discussions which too! ace at the time of their 
reading, leaves the mind of the reader in a state of con- 
siderable confusion as to the real nature of the alloys and 
the impurities which exert such a prejudicial influence. 
Bengough and Hill, for example, consider that the oxygen 
in copper-arsenic alloys occurs as arsenious oxide, while 
Huntington suggests that it exists in the form of a copper- 
arsenite. On the other hand, Johnson} declares that it 
exists as cuprous oxide, and goes as far as to state that 
arsenious oxide is reduced 5 metallic copper with the 
formation of cuprous oxide. Frequent reference is made 
to the eutectic of copper and cuprous oxide, which, in all 
the photographs reproduced, is conspicuous by its 
absence; and even as regards the manufacture of the 
alloys, the old theory that arsenic behaved as a de- 
oxidiser has been abandoned, and some declare that it is 
immaterial whether the arsenic is added in the form of 
arsenious oxide or metallic arsenic. It is difficult, how- 
ever, to find any justification for a method of procedure 
which deliberately adds an element which is not wanted, 
and must be subsequently removed if the quality of the 
metal is not to suffer. An additional difficulty in the 
way of a clear understanding of these alloys is due to the 
fact that published determinations of ox are in most 
cases altogether unreliable. Errors of and 300 per 
cent. are by no means uncommon. 

The peculiarities which have placed these alloys in a 


* Journal of the Institute of Metals, No. 1, 1910, 
vol. iii. 


+ Ibid., No. 2. 1910, vol. iv. 
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unique position, and have been the cause of so many 
conflicting views, are, firstly, the fact that copper forms 
a simple series of alloys with its oxide; and, secondly, 
that the heats of formation of cuprous and arsenious 
oxides are both low, and do not differ widely from one 
another. Hence the oxides do not form very strong 
combinations, but are easily reduced to the metallic 
state; whereas copper and arsenic combine to form one 
of the strongest and most clearly defined of the inter- 
metallic compounds. The result of this is that not only 





Hudson and the author have shown* that, in the case of 
phosphor copper, the eutectic structure completely dis- 
appears if the copper contains a small quantity of tin in 
solution. It is obvious, however, that the physical and 
mechanical properties of the alloys are materially affected 
by this change in structure. ; 

A series of alloys has been prepared showing the effect 
of increasing additions of arsenic to oxidised copper, and 
some of the more interesting of the photographs which 
have been taken of these alloys are reproduced, and will 





copper and cuprous oxide. Fig. 6 shows the a rance 
of o alloy after a small addition of arsenic. rs sear 

up in the continuity of the ground mass of eutectic will 
be observed ; and Fig. 7, ata higher magnification, shows 
the way in which this takes place by the “balling up” of 
the particles of oxide. In making up this sample a con- 
tent of 0.075 per cent. arsenic was aimed at, and the 
analysis showed 0.078 per cent. It will be noticed that 
even in the presence of an excess of cuprous oxide this 
small quantity of arsenic enters into solution as arsenide. 
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Fic. 1. Beartna Bronze. Maga- 
NIFIED 60 DIAMETERS, , 


Fie. 2. Locomotive KF 1re-Box. 
Maoniriep 60 DIAMETERS. 


Fie. 3. 


VERTICAL ILLUMINATION. 








OXIDISED CopPER. Fic, 6. 


Maeniriep 600 


Kia. 5. 
EvutKcric. 
DIaMETERS, 

METERS. 


Same as Fic. 4, sur 
Containine 0.078 per Cent. 
ARSENIC. 





Maen1rFt1ep 60 Dia- 


VERTICAL ILLUMINATION. 
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Fie. 10. 
Maentriep 600 DraMETERs. 


Fic. 9. Same as Fie. 4, por 
ConTaIntnG 2.28 per CENT. 
Arsentc. Magyirrep 60 Dra- 
METERS. 


is the arsenic incapable of acting as a deoxidiser, but, | 
even if present in an oxidised condition, is actually re- 
duced more or less completely, and combines to form 
arsenide of copper, which passes into solid solution. If 
copper-arsenite were formed, it would immediately rise to 
the surface, as it is an easily fusible compound. There 
is as little likelihood of copper-arsenite being entangled 
in an arsenical copper as there is of phosphate of copper 
occurring in a phosphor bronze. } 
_ It is interesting to note that copper containing arsenide | 
in solution does not form the characteristic eutectic struc- | 
ture of copper and cuprous oxide. The oxide occurs in | 
the massive form. This is not an isqlated instance, as 


Fie. 9. Fie. 11. 
ETcHED. 
METERS. 


VERTICAL ILLUMINATION. 


SaME As 


serve to illustrate the changes taking place in the struc- 
ture. In making these alloys best electrolytic copper 
was used, and was oxidised in the crucible, no addition 
of oxide being made. The requisite quantity of arsenic 
was added in the usual way, and a small ingot cast after 
each addition. Fig. 4 shows the oxidised copper. The 
eutectic composition has purposely been exceeded, and 
dendrites of cuprous oxide are seen embedded in the 
eutectic. Fig. 5 is the same sample at a higher magnifica- 
tion, and shows the teristic eutectic structure of 

* Journal of the Institute of Metals, No. 1,. 1910, 
vol. iii, 


LocomotTivE Frre-Box. 
Maeniriep 600 DIAMETERS. 


Fie. 7. Same as Fic. 
NIFIED 600 DIAMETERS. 


Same as Fic, 9, BUT 
Maeniriep 60 Dra- 





Fic. 4. Oxipisep Copper. Den- 
DRITES OF CuPROUS OXIDE IN 
Evrectic. Maentriep 60 Dia- 
METERS. 








Fie. 8. “Same as Fig. 4, sur 
Contatnina 0.42 PER CENT. 
Arsenic. Maeniriep 60 Dia- 
METERS. 


6. Mac- 


12. Frre-Box Copper, ErcHep. 
Maeniriep 60 DraMETERS. 


Fie. 


Fig. 8 shows an intermediate stage in the process of 

ual coalescence of oxide particles with increase of 
arsenic, until in the sample represented by Figs. 9 and 10, 
the eutectic structure has completely disappeared. In 
this case the saturation point of arsenide in copper has 
just been exceeded, and free arsenide is beginning to 
separate out. Fig. 11 shows the same sample after 
etching, the free arsenide occurring as minute dark par- 
ticles in the lighter-coloured solid solution. 

It will be seen, therefore, that although there are 
certain peculiarities connected with the occurrence of 
oxide in arsenical copper, it does not differ from other 
alloys in its susceptibility to oxidation or in the mode 











SEPT. 27, 1912.] 


ENGINEERING. 





441 








of occurrence of the oxide. The pee of the arsenic 
in no way hinders the oxidation of the copper. 

The mode of occurrence of oxides in metals is naturally 
of great importance. As regards mechanical tests the 
minimum effect is produced when the oxide occurs in 
massive form, as in the case of the arsenical coppers just 
considered. Figs. 12 and 13, taken from an etched 
sample of a locomotive fire-box, show that the oxide 
does not necessarily occur between the crystals, although 
it sometimes happens that they lie on the boundary of 
two crystals. 

The maximum effect is produced when the oxide occurs 
as a network between the crystals, as shown in Fig. 14, 
which is taken from an oxidised sample of a ‘*special” 
bronze. In reality, however, this is not nearly so serious 
(at any rate from the user’s point of view) as the previous 
example, because the defect is usually made apparent by 
the poor mechanical tests; whereas the whole trouble with 
oxidised metals is that they frequently pass the mechanical 
tests, and only when they are put into service does the 
real trouble begin. 

The work of Bengough and Hill with reference to the 
fracture of oxidised copper-arsenic alloys by reducing 
gases has already been referred to, and the author has 
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Fig. 13. Frre-Box Corpgsr, Etcuen. 
Maenirt1ep 600 Diameters. 





than that of the ordinary steel. Under normal con- 
ditions of service this figure would be exceeded, 
because the artificial removal of the oxide every six 
months exposes a fresh surface, and the plates start 
corroding under the same conditions. Under ordinary 
circumstances the more corrodible plates would scale 
more frequently than the less corrodible ones, a fresh 
surface being exposed each time to the full action of the 
corroding agents. This effect has been observed in the 
case of experimental plates, which have been ex for 
more than six months without cleaning, and in which 
automatic scaling has taken place. 

Another example which may be mentioned of abnormal 
corrosion due to oxide is to be found in the case of 
oxidised welds, which have been described in some detail 
by Merrett, Digby, and the author.* 

From the evidence which is constantly coming under his 
notice, and of which this paper is an attempt at a brief 
summary, the author is firmly) convinced that experi- 
ments on corrosion which omit to take into account the 
presence of oxide in the metals experimented u are of 
little value; and that in practical work it is equally 
important that the presence of oxides, whether intro- 
duced during the manufacture or subsequent treatment 
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Fic. 14. Oxiptsep Bronze. 
Maeniriep 600 Diameters. 


VERTICAL ILLUMINATION. 


shown* that the blisters produced in the pickling of thin 
steel sheets previous to tinning, and the fracture of hard 
steel under similar conditions, are both due to the reduc- 
tion of oxide in the steel. There are other cases which 
might be mentioned, but it is in connection with corrosion 
that the question is of the most vital importance. 

During the last few years innumerable papers have been 
written on the subject of corrosion, and every imaginable 
influence assisting the rate of corrosion (even to the 
action of sunlight) has been pressed into the service of 
the enthusiastic investigator, until the unfortunate user, 
if he were ever inclined to take these papers seriously, 
must have given up the problem in despair long 
ago. Interesting as all these scientific investigations 
may be, there is a ony % overlook one point of 
view, and that happens to the point of view of the 
practical man. It cannot be too strongly urged that the 
difficulties which beset the users of aon and alloys are 
not so much those of uniform and normal corrosion. 
These are more or less in the nature of known factors, 
and can be made the Lasis of calculations. 1t is the cases 
of abnormal corro.ion—pitting and local deterioration, 
in most cases due to the presence of non-metallic im- 
purities—which upset all calculations and cause so much 
trouble. Whereas thevries regarding the nature of elec- 
trolytes and the differences of potential between the con- 
stituents of alloys have been discussed at great length, 
the author cannot recall a single instance in which an 
analysis of the material investigated has included a figure 
for oxygen, or even suggested its presence. Nor do 
there appear to be any determinations of, or even refer- 
ences to, the differences of potential between metals and 
oxides, in spite of the fact that they far outweigh the 
relatively small differences existing between the separate 
metallic constituents of alloys. Here we are not dealing 
with millivolts, but with measurements of far greater 
magni and as an illustration of the practical utility 
of the difference of potential between a metal and its 
oxide we need go no further than the ordinary electric 
accumulator. It is the more surprising that this subject 
has not received more attention, considering that the 
injurious effect of imperfect protective oxide coatings is 
well known, and has been studied at some length. In 
the case of steel the influence of oxide has received slightly 
more attention; but by no one has it been more fully 
realised than by Mr. C. P. Sandberg, for whom the author 
has carried out a number of tests. Plates of ordinar 
steel, and plates of the same steel rolled from ingots which 
have been deoxidised by the addition of silicon, have been 
exposed to the London atmosphere for more than three 
years, and have been carefully cleaned, examined, and 
weighed at intervals of six months. The results have 
shown that the rate of corrosion of the ordinary plates 
is 24 per cent. greater than that of the deoxidised 
plates, or, in other words, the life of the deoxided 
steel as shown by these tests is 24 per cent. longer 





* Journal of the Iron and Steel Institute, No. I., 1906, 
vol. lxxiii.; and No. IT., 1907, vol. Ixxvi. 
NEERING, vol, Ixxxi., pages 646 and 669, 


See also Enet- 





of the metal, should be considered. The manufacturer 
has found that the greater fluidity and superior qualities 
due to freedom from oxide are matters of great moment 
both in the casting and after treatment of the metal ; but 
the user has not yet realised that from his point of view 
a perfectly deoxidised metal is of equal, if not greater, 
importance. 





THE CONTROL OF AEROPLANES.+ 


By Hersert Cuatiey, B.Sc. (Engineering), A.M.I.C.E., 
Member Aero. Soc., Professor of Civil Engineering, 
Tang Shan Engineering College, North China. 

LoneiTupINAL ControL (TRIM, ASCENT, AND DESCENT). 

OrGAN oF ConTroL: Tur “‘ ELEVATOR.” 
_ THs is one of the most important controls, since upon 
it depends the safety or otherwise of landing. By reason 
of the reaction on the deflected elevator the machine is 
subjected to a torque in a vertical plane about a trans- 
verse horizontal axis through the centre of gravity. The 
changes in resistance and lift due to the consequent 
changes of attitude will modify the direction of motion. 
We must, however, first consider a very serious diffi- 
culty which is often slurred over—viz., What is the 
attitude of a given machine when running horizontally ” 

The data are as follow :— 

1. Propeller thrust (approximate). 

2. Angle betwcen propeller shaft and chord of wing 
curve. 

3. Form of wing curve. 

4. Dimensions, weight, &c., of the machine. 

The propeller shaft is not necessarily horizontal, so 
that (2) is not necessarily the true angle of attack. 


Table. (Figs. 1 and 2, page 442.) 
a = entry angle relative to the propeller shaft. 


B = trail angle ” ” 
a + 8 = deflection angle __,, »» 
4) = chord angle m ae 
a — (a + 8) = intersection angle of entry and trail 
tangents. 


The real angle of attack of the chord is 6) + 40, and 
the real effective deflection angle is (a + 8)+A0. [The 
actual deflection is still (a + 8), but the momentum trans- 
ferred to the air ultimately depends chiefly on the trail 
angle, which is 8 + A@.] 

t us assume the constructional relations 


B = 3 Bo) 

a= Oo, § : 

Then assuming the ratio of weight/propeller thrust, and 

temporarily assuming that the propeller shaft is hori- 
zontal during horizontal flight, we have :— 


* Journal of the Iron and Steel Institute, No. I., 1911, 
vol. Ixxxiii. See also ENGINEERING, vol. xci., pages 617 


+ B=26,. 


and 648. s : 
_t Paper read before Section G of the British Associa- 
tion at Dundee, 1912, 








[Wing reaction P is almost exactly = 4 peed to the 
chord of the wing curve for small cambers. ] 


W = weight (Ib.). 


IR = resistance (Ib.). 
>= 0.7 
c= 3.0 Lanchester’s notation { £ = 0.02 
p = 0.08 + 82 = zhu) 
A = area of wing (sq. ft.).. 
V = velocity relation to air (feet per second). 
T = propeller thrust = 5 
n = ratio of wing surface to half other exposed sur- 
face (say 10). 
At running speed :— 
W = P cos %. , 
T = R[+ P. sin 4%, omitted and allowed for in the 
form of w 
>= .Vv2 Ve= . 
I CepA (a+ 8).V2and Cop Awe) om, 
T=CcpA.B 4 g(1+ T\cpa 
 / 
zt (* + ') 
= W. & “\on 
2G. cos % ae 2 0) . Cun A | 
1 94 0.022 
r 8.88,  0Hy. Cun Oy 


Cos 6, is so little different from 1 that no appreciable 
error can arise from this assumption. Moreover, P, the 
=> probably almost perpendicular. 

t 


r = 5, then calling cos @) = 1, 
0.2 = 1.1256, + om. 
6, = 0.09 + 0.07 = 0.16, or 0.02 radians. 


These two values of #) mean that equilibrium is possible 
with both, but on account of the universal principle of 
minimum potential, the lower value alone is stable. Hence 
in this case, if @) 1s made 0.16(= 9.12 deg.) [and 8, = 
13.68 deg.; a9 = 4.56 deg.; a + B = 18 24 deg.|, the pro- 
peller-shaft will not run horizontally, because the position 
1s not one of least resistance. The elevator would have 
to be deflected to produce further resistance, and the 
consequent torque would alter the attitude. 

Trying a smaller thrust, say, T = 0.15 W, we get a 
similar result ; 4) = 0.100 or 0.032 [5.7 deg. or 1.8 deg. } 
As before, the higher value of the angle implies instability. 

If the attitude is one of least resistance, only one value 
of the angle is possible, and under these circumstances 
the propeller shaft can run horizontally, the thrust ratio 
being definite. The problem is in this case to find what 
is the value of the minimum thrust ratio. 

By differentiating the expression 


U 
1.125 6, + ©0036 
6, 


1,036 
a PY 4 1125 
makes it a minimum—[Note.—The negative root is 


physically inapplicable to the problem]; so that 
6, = 0.056 (=3.2 deg.), 


we find that 


and 


0.0036 


T 1 
— = (1.125 « 0.056 
r t +(5 


WwW 
~~ amie this is the best gliding angle possible ; say, 
in 8. 


}- 0.127. 


In practice, unless the propeller thrust is reduced to 
this value by throttling the engine (impossible to do so 
exactly), a higher thrust is always employed, so asa to 
give a reserve for lifting rapidly or other emergencies. 

Therefore, when running horizontally the angle of 
attack almost always differs from the chord angle relative 
to the propeller shaft, and hence the propeller thrust 
has a small vertical component. The condition of mini- 
mum potential makes the maximum of two possible velo- 
cities the more stable, so that we shall expect the propeller 
shaft to be inclined downwards and forwards (i.¢., the 
thrust has a small downward component, as it were, in- 
creasing the weight slightly), and the real angle of attack 
is less than the chord angle with the shaft. The latter 
must therefore be greater than the calculated angle of 
attack. 

Unfortunately, accuracy in the measurement of the 
ee pe nd thrust is difficult at running speeds, but as my 

yo sabe to uae at the mon at | the elevator, 
this difficulty (which is not insuperable with proper appa- 
ratus, such as Vickers and the Studien Geeellechaft 
— may be neglected. 

ur next problem is then this. What attitude, allow- 
ing for the obliquity of the propeller shaft, gives minimum 
resistance and # horizontal path? In other words, what 
is A0? (Fig. 3) 

W+T.A0=P. cos (%-Ad) 
T . cos A@ = R[R includes P . sin (@,—A4@). The for- 
ward throw of the thrust from the chord normal is 
just about balanced by the resistance]. 


w+ a6 =Ccp A (20,-A6). V2 [neglect 
cos (0)~ 48) ] 
W ccs. doz! Oop al 2% ~a0\'+ 
Tr \ 2 


¢(*++)opa }u 
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3A _ 2 ¢(=t? 
yey ) |wErs 2°] 
»- Ab) * (20-0) r 


nf 
(20,-A0) 


If this resistance is a minimum, the motion is stable 
(within limits). What value of A @ makes this a mini- 
mum ? 

INVESTIGATION OF R. 


R=w|é. A 6 o(1- 5%). a e+ { “(7% . 36) 
r r 4r 
E(n+1)) f[9e02 ,.(n+1 
+=/ +1) } aos (P49 +e(*=*)} ] 
c (26, - A8) 


Differentiating and equating to zero, we obtain a cubic 
equation for the numerator of the differential 


7 608 + 03(90e 1)Aor+ soto (1 ~ 5%), Ae 
r r r 

+£0("* ") (142%) |= 
n 


920% 152 0% 

‘ 2r °~— 4 r 
If the constructional value of @, be inserted, and the 
value of r is known, A @ can be found. In anticipation 


ie - 
2—— a 
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Fig.1. 
are, 
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Farallel to Propeller Shatt 


Table of Angles. 


a = Entry angle relative to propeller shaft. 
8 = Trail le relative to propeller shaft. 
= Inclination of fusilage axis to horizontal. 
e = Inclination of fixed tail to fusilage axis. 
¢ = Elevator angle relative to horizontal (+). 
7 = Fusilage axis relative to propeller shaft. 
6) = Chord relative to propeller shaft. 
4 @ = Depression of propeller shaft. 
e — 6 = Fixed tail relative to horizontal (+). 


In the position of horizontal equilibrium the moments 
of the reactions in the tail and elevator about the centre 
| of gravity balance the moment of the reaction on the win 
| due to the eccentricity of the centre of pressure from the 
| centre of gravity. 
| If now the elevator is ‘‘raised”—i.e., set to a greater 
| inclination downwards and forwards—there is an increase 

of the reaction in it, and a moment is produced which 
| increases the angle of attack of the wings. The rotation 
decreases the angle of attack of the elevator, and a new 
| position of equilibrium occurs; the line of thrust becomes 
| more nearly horizontal; the resistance of the tail is 
| changed (increased if as shown in sketch) ; the resistance 
of the elevator is slightly increased. 
The increase of the wing angle of attack increases 


Fig. 2. 
@+O% 














As an example of ascent, let us uppose that, in the 
case already examined [the chord-to-shaft angle = 0,20 
radians, shaft dip in horizontal flight = 0.09 radians, 
thrust = 0.2 weight], the elevator is *‘ raised” so that the 
shaft is horizontal—+.e.,the machine is deflected 0.09 from 
the horizontal position (Fig. 5). 

Vertically, W = P.. cos (0.20) 

Horizontally, T = R . cos y cos y = 1 (approx.) 

Substituting, as before (Note.—The angle of attack — 
0.2-—-y, so that + must be less than 0.2), we find that 
y = 0.1 + 0.08 = 0.18, or 0.02. The principle of minimum 
potential renders the smaller value the only stable one, so 
that we have an ascent of 1 in 50. 

To illustrate descent we may proceed similarly. Let 
us assume a deflection of, say, 0.12. [This must be 
applied slowly, or a serious disturbance of balance will 
occur.] The angle of attack is 

 — [(0.20 — 0.09) ~ 0.12] = (y — 0.01). 
The conditions of equilibrium are—verticall y :— 
W + T sin (0.21) = P cos (0.01). 
T cos (0.21) = R cos (y). 
[Neglect the cosine differences from unity, as our 


coefficients may vary by comparable amounts. | 
The solution to this is y = 0.03, or 0.01. The first solu. 


cos 0.20 = 0.98 


7-(A+ 8) 
ft 
__ <> Porizontal Path _ 
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(not necessarily horizontal) 
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of criticism, I wish to say that this calculation, as such, 
is of little practical use, since the quantities involved are 
small and uncertain and the underlying assumptions are 
not quite accurate, but this does not prevent the truth 
of the obliquity of the line of thrust. The numerical 
coeny of the value obtained is, of course, question- 
able, . 

Working on this basis, with a thrust equal to one-fifth 
the weight, and a chord-to-thrust angle of 0.15 radians 
(84 deg.), the dip of the thrust line is 0.13 radians 
(74 deg.), which makes the chord angle of attack 1 deg. 
and the trail angle 5} deg. With a chord-to-thrust angle 
of 0.20 radians (114 deg.), the shaft dip is 0.09 radians 
(say, 5 deg.), making fa chord angle of attack of 64 deg. 
and a trail angle of 12} in. 

It seems reasonable to conclude that in all practical 
cases the propeller shaft is liable to dip during horizontal 
flight to an angle comparable with the angle of attack, 
so that the chord-to-shaft angle may be greatly in excess 
of the angle of attack. 

As a further result the fusilage, tail plane, and elevator 
may be displaced to an unexpected extent to obtain 
equilibrium. Having arrived at a definite notion as to 
the attitude of the machine during horizontal flight, we 
may proceed to consider the results which follow upon a 
change in the attitude due to deflection of the elevator. 
In many monoplanes of the almost standard type the 
fusilage is somewhat inclined to the —— shaft, 
downwards and backwards, so that the fusilage will be 
more nearly horizontal in flight than if the two were 

liel. Iam ignorant whether this is due toa know- 
edge of the depression of the line of thrust. The 
balancer or fixed tail of the empennage is frequently 
slightly inclined to the fusilage in the same manner as 
the wings. ‘he elevator is usually a continuation of the 
balancer, and in the mid-position lies in the same plane as 
that surface. It is, however, very improbable that it 
= have been possible to so design the various surfaces 
that :— 

!) Owing to the depression of the propeller-shaft the 
balancer and elevator are ‘‘running in the wind”—+1.e., 
carrying no load, and, simultaneously, 

(2) The centre of pressure on the wings, running at the 
angle of attack (chord-to-shaft angle—shaft depression), 
exactly coincides with the centre of pats 5 

Hence we may conclude that in all practical cases the 
elevator has to slightly deflected to produce nce 
when running horizontally, and does not necessarily 
‘run in the wind.” Moreover, it is obvious for analogous 
reasons that the balancer will only be ‘‘ non-lifting ” (¢.e , 
‘run in the wind ’) if the design is exceedingly carefully 
made, and, in most cases, the said cer, when the 
machine is running horizontally, is subject to a slight lift 
or unbalanced er 

hus we can fairly conclude that the plane of the 


balancer (== tail) is not necessarily the mid-position of the 
elevator. 
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both resistance and lift, and temporarily (the velocity 
not yet having appreciably decreased) the machine 
will commence to rise. The steady decrease of velo- 
city will eventually make the resistance rather more 
than it was at first [Lanchester’s theorem of constant 
resistance does not apply to the body, and implies 
free running], but the lift is also greater (the velo- 
city not having decreased in the square of the ratio 
of the increase of the angle of attack ; also the vertical 
component of the thrust having decreased or possibly 
vanished or become upward), and the rise will continue. 
The lift-to-drift ratio may be smaller, but the lift is 
more than the weight. 

The angle of ascent up to the present should rarely 
exceed 1 in 30 (Fig. 4). [In the French military trials at 
Rheims, 1911, the perdussin monoplane ascended 
1600 ft. in 542 seeonds, running at, say, 80 ft. per second 
= 1600 ft. rise in 43,360 ft. travel = lin a7.) Steeper 
— occur, but are dangerous. 

e angle of descent may be anything from 0 down to 
the gliding rs The famous vol pigué in which the 
descent is possibly steeper than the gliding angle, is very 
risky, on account of the small angle of attack. 
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tion gives minimum potential, so that in this case the 
descent is at the rate of 3 in 100, or, say, 1 in 30. é' 
These figures do not profess to be at all exact, but will 
serve to indicate the manner in which control is obtained. 
In connection with longitudinal control, I would point 
out that the rules for stability of trim deduced by Bryan, 
Ferber, Lanchester, and Soreau respectively are in fair 
agreement. The following empirical rule would seem to 


_ 0.2 R2. m 


w 


l 


where 
Lis the tail length, feet (centre of gravity to centre of 
tail area). ee 
R is the radius of gyration, feet (longitudinal). 
m is the ratio of wing area to tail area. 
w is the loading, lb. per sq. ft. of wing. 
(Chatley, ‘‘Stability of Flying-Machines,” ENGINRER- 
1InG, March to October, 1910. 


LATERAL AND DrrecTionaL Contron (ROLLING, CouRSE 
AND BaNKING). ORGANS OF CONTROL: AILERONS OR 
Warpine AND RuppDER. 

The developments in connection with lateral control have 

been less satisfactory with longitudinal. The inter- 

action of rolling motion with steering motion, and the 
effects of centrifugal force and gusts, complicate the 
matter to a great extent. As is well known, the Wright 

Brothers devised a method of co-ordinating the warping 

control with the rudder so as to allow for the interaction ; 

but designers and pilots are not all as to the 





necessity, or even advantage, of doing this. 
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The theory of the co-ordination is as follows :— 

If by means of ailerons or warping the mean angle of 
attack of the wings is inc’ on one side and dec’ 
on the other, both lift and resistance are modified, the 
first in the ratio of the angles, and the second in the ratio 
of the square of the angles. A torque is thus produced 
about the longitudinal axis of the machine tending to 
roll it, and another torque about a vertical axis accom- 
panies it, modifying the course. f 

Thus, if the normal running angle is 0, and the mean 
angle is increased on the right wing to@ + 49, while 
that on the left becomes @ — A0, the total lift is un- 
changed, but the lift on the left wing is reduced in the 


ratio — , while that on the right is increased in 
the ratio e tS e . The total resistance is changed in 
the ratio 


a(0+ A@P2+a (0-AOP + 





2ae? +6 
where a and } are constants. This change is inappre- 
ciable for small values of A 6. The resistance on the left 


a 2 
wing is reduced in the ratio (@ a. + ° and on the 


+e 
(@+4 OP +¢ 


right is increased in the ratio =. 


, ¢ being a 


constant. t , é 
If the centre of pressure in each wing is r from the 
centre line, we have a rolling torque, 


w. ae. 2r[W = weight], 


and a deviating torque 
2Rr.A0.0 
(6% + c) 

If the first torque is required to correct lateral balance, 
the second is not required, and to neutralise it the rudder 
must be applied to produce an a and ——— torque. 

For example, if the W is 1000 lb., 6 = 0.15 radians, and 
A ¢=0.05, r = 8ft., then there is a rolling torque, 


1000 x 9% x 16 = 16,000 _ 5599 fe ab, 
015 3 


[R = mean resistance of wings alone]. 


If R = 1001b., and c = 6, then the deviating torque is 
2 x 100 x 8 x 0.05 x 0.15 _ 800 = 266 ft.-Ib. 
2 (0.15)? 3 
The latter tends to make the machine turn to the right 
(looking forwards). If the rudder has an area of — t 
and the speed is 60 ft. per second, the tail-length being 
15 ft., then the angle of deviation of the tail (¢) must be 
such that 
0.005 x 20 x @ x (60)? x 15 = 266 ft.-Ib. 
¢ = 0.05 radians ; say, 3 deg. 
The use of the rudder in this way slightly increases the 
resistance, but the difference is inappreciable. 
Equating the rudder torque to the deviating torque we 
get 


P _2R,.A0.80 
0.005 Ar. @. V2.1= (#2 + ¢) Ar = area of 

- rudder 
2R,. 6 V = velocity 


? l = tail-length 


0.005 Ar. V21(02 + c) , 
or ¢/4@ = constant. Hence a mechanical conneetion of 
the two controls is permissible. 

The control analysed above is necessary to prevent 
rolling (‘‘ disturbance of lateral trim”). hen ordinary 
steering is required (‘‘ alteration of course”), the circum- 
stances are somewhat different. The rudder must now be 
used to produce a deviating torque, and the rolling couple 
which would occur if the warping remained in co-ordina- 
tion is not required, except in so far as ‘‘ banking” to 
resist the centrifugal acceleration isrequired. Hence the 
rudder must b3 capable of being operated independently, 
and the warping separately applied to produce adequate 
banking,* but not sufficient sewed torque to annul 
that of the rudder. The acquisition of the correct 
responses in this way is part of the training of a pilot. 


LATERAL STABILITY. 


The mathematical analysis as to this subject is as yet 
not complete. The suey of the lateral reactions 
makes it almost impossible to exactly express them in 
terms of the “‘ aspect” by formule, particularly when it 
is remembered that the various surfaces mutually inter- 
fere in such @ way that the resultant reactions are not 
correctly represented by the vector sum of the individual 
effects on the surfaces considered separately. 

The main problem in question is the action of “fins” 
or lateral surfaces, 

When there is a deviation of course, such fins become 
subject to a reaction. If they are behind the centre of 
gravity, the torque tends to correct the deviation, but at 
the same time causes a lateral motion of the machine 
asa whole. If the centre of pressure on the fin is above 
the centre of gravity, there is also a rolling torque which 
tends to balance the rolling torque arising from the side- 
slip. If the centre of pressure is below the centre of 
pins £ the rolling torque causes banking in a manner 
suitable to the deviation of course. 

Lanchester, in his “‘ Aérodonetics,” has attempted to 
equalise the various effects, but the complications in 





* Banking tends to occur naturally to an excessive 


* | able with the maximum righting torque producible. 





extent by reason of the greater speed of the outer wing, 
and Warping must usually be sapiet to restrain this | 
within the necessary limits. ‘“‘ ide-slip” will occur if | 
the adjustment is not torrect. | 





practical cases make it doubtful whether his rules are 
sufficient. 


Tur STANDARD EMPENNAGE (AERONAUTICAL Society, 
ca] AI whe 


Almost all the latest and most successful types of 
monoplanes (and to a less extent the biplanes also) have 
adopted a tail somewhat as shown in Figs. 7 and 8. The 
following variations occur :— 

1. The elevator supports part of the load. 

2. Only the rear flaps move. 

3. The fin is omitted. 

4. The rudder is below or at the same level as the 
elevator. 

1. With regard to the first variation, it is generally 
agreed that a “‘non-lifting” tail is preferable, If the tail 
lifts, it is difficult to produce sufficient plunging moment, 
the longitudinal moment of inertia is greatly increased, 
and the possibility of ‘‘rearing” is in . On the 
o hand, the danger of excessive depression at the bow, 
with its consequent somersault, is minimised. 

2. If the rear flaps of the elevator only move, the control 
is in a state of strain ; and unless there is a notched sector 
for the elevating lever, the pilot is unnecessarily fatigued. 
When full s is reached the air carries the elevator 
somewhat ; but this cannot be relied on, as a gust may 
release it at any minute, and in ~~ case it will present a 
small angle to the wind, which tends to somewhat depress 
the bow. The objections to ‘‘ balancing” are three :— 

1. Constructional difficulty—4.e., fouling rudder. 

2. Discontinuity of tail surface. 

3. Excessive sensibility. 

3 and 4 involve the question of stabilising effect of fins. 
The presence or absence of a fin would seem to depend 
mainly on the question whether the lateral surface of the 
machine has its centre of pressure in front of or behind 
the centre of gravity of the machine. In any case it 
cannot but be that the rudder itself serves asa fin. The 
well-known lateral stability of the Wright machine would 
seem to be clearly due to the large biplane rudder. To 
what extent the operation of the rudder as such tends 
to interfere with its fin value is doubtful. 

As I have elsewhere pointed out (‘‘ Aeronautics,” 1909 ; 
**The Safety of Aero es ;” ‘*The Problem of Flight,” 
second edition, 1910), none of the theories of stability have 
yet taken into account excessive unsymmetric disturb- 
ances. The warping or aileron control is capable of resist- 
ing enormous lateral torques (as witness the fact that it has 
been found possible for a passenger to stand right out in 
the framing of a biplane wing 10 ft. or more from the 
centre), but at the same time a powerful gust which 
strikes the tip of one wing produces a moment og A 
to the ~~ oa effects, the limit of oscillation in a 
plunging direction is ~~ low, and some attempt could 
well be made to still further increase the righting 
moments to resist plunging. One might tentatively 
suggest tail-flaps hinged in front and free to rise, but not 
to fall beyond a certain point. 








NationaL Heats Insurancgx.—The National Health 
Insurance Commission (England) have issued the follow- 
ing statement dealing with apprentices :—Persons em- 
ployed under a contract of apprenticeship must be insured 
under the National Insurance Act, 1911, unless employed 
without money payment. Where money payment of 
any kind is made to an apprentice in t of his 
employment, the apprentice is required to be insured. 
It does not matter whether the creny gneens is in 
the nature of fixed wages paid at sta intervals or 
not, but there must be some sort of regularity or con- 
tinuity in the payment, or it. must, at any rate, bear 
some relation to the period of qnehywess (or some 
considerable portion of it) as a whole, as distinguished 
from casual payments at particular times or in connection 
with some particular piece of work. Thus an uncertain 
sum derived from commissions on sales and paid (even 
though at irregular intervals) throughout the whole year 
would be a ‘*money payment;” but payments in the 
nature of gratuities which the employer is not legally 
bound to make under the terms of any contract, express 
or implied, .are not sufficient to make the apprentice 
insurable, such as a us at the end of the year, an 
allowance of pocket money, or a commission paid during 
a summer sale. If, however, as is sometimes the case, 
the payment of the bonus, or pocket money, or of such a 
commission, is a term of the contract between the 
apprentice and his employer, this is a ‘‘money payment,” 
and the apprentice must be insured. In some cases the 
payment may take the form of the return in instalments 
of a premium paid at the beginning of the apprenticeship ; 
and in such circumstances, if the instalments are repaid 
to the apprentice himself or to some other person on his 

alf, he is insurable; though it would be otherwise if 
the instalments were repaid to the person who ori y 
provided the premium, for his own use and benefit. An 
apprentice to whom the Act applies, as above, if he can 
prove that he is either (a) in receipt of an income of 26/. 
& year or upwards, not dependent -— his personal 
exertions, or (b) ordinarily and mainly dependent for his 
livelihood upon some other person, may claim a certifi- 
cate of exemption under Section 2 of the Act. The grant 
of such a certificate will not, however, relieve the 
employer from the obligation to his own portion of 
the contributions in respect of the apprentice. In the 
case of employed persons under the age of twenty-one 
the contributions are always at the standard rate, what- 
ever the rate of remuneration may be. The employer 
pays 7d. a week (6d. for women), and has the right to 
educt 4d. (3d. for women) from the employed person’s 
wages or their monetary remuneration in respect of the 
particular week. 
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FOREIGN ENGINEERING PROJECTS. 


| We give below a few data concerning several foreign 
| engineering projects. rther information concerning 
| these can be obtained from the Commercial Intelligence 
Branch, Board of Trade, 73, Basinghall-street, E.C. 

Portugal (Mozambique): The Dsario do Governo pub- 
lishes a notice, issued by the Ministry of the Colonies, 
authorising the Portuguese Government to arrange for 
the construction and working of a railway to run from 
one of the bays on the coast of Mozambique to a point 
on the frontier between Mozambique and Nyassaland, 
near the Namuli mountains. 

Austria-Hungary: The Wiener Zeitung publishes a 
law earmarking a sum of 48,978,926 kronen (about 

2,040,000/.) for the purpose of carrying out extensive 
dam, regulation, and kindred works affecting the River 
| Danube. About 25 per cent. of the amount will be used 
Raiser Franz Joseph bridge. 
| Russia; With reference to the epeougument of the 
shipbuilding industry in Russia, H.M. Embassy at St. 
Petersburg report a Press announcement to the effect that 
the Russian Ministry of Commerce and Industry in- 
| cluded in its estimates of expenditure for 1913 the sum of 
700,000 roubles (about74,000/.) toward ting th t 
which may be required for giving bounties for the con- 
struction in Russian yards of merchant vessels intended 
for ocean trade. In addition, certain other measures are 
noted which have as their aim the development of the 
Russian mercantile fleet, such as various exemptions to 
companies formed for the construction and working of 
vessels of the fleet. 

Mexico: H.M. Legation at Mexico City report the pub- 
lication of a contract en into between the Ministry 
of Communications and Public Works and Sefior Eduardo 
Lobaton for the construction and working of a standard- 
gauge railway to connect the stations of Cuatro Ciénegas, 
on the Mexican National Railways, and Sierra Mojada, 
in the State of Coahuila, a distance of about 176 km. 
(about 109 miles). The contractors engage to construct 
not less than 20 km. (about 12 miles) oe first two 

ears, and the line is to be completed within five years. 

xemption from customs duties is granted in respect of 
any material required for the construction of the line 
which it may be necessary to import. The Diario Oficial 
notifies that a 60 years’ concession has been granted to 
Sefior Federico Trigueros Glennie for the utilisation of 
20,000 litres of water per second from the River Tuxpan 
for the purpose of generating electricenergy. Exemption 
from customs duty is granted in respect of any material 
which it may be necessary to import for carrying out the 
above-mentioned works. 

Brazil: The Diario Official publishes a decree, No. 9657, 
approving the plans and estimate of 19,669,000 milreis 
(about 1,311, .) for the construetion of 300 m. of railway, 
forming extensions of the Baturité and Sobral Railways. 

Argentine Republic: The Boletin Oficial publishes a 
Presidential message and Bill relative to the Argentine 
budget for the year 1913. Among other items of interest 
may be mentioned the provision of the following amounts 
for the purposes indicated :—10,822,000 pesos for the 
erection of schools, Government buildings, &c.; 1,000,000 
pesos for the erection of barracks; 1,225,210 pesos for 
naval construction material ; 600,000 pesos for the erec- 
tion of tel —_ lines ; 18,188,747 pesos for railway con- 
struction ; 5,647,870 pesos for hydraulic works ; 19,500,000 
pesos for harbour works ; 2,626,000 pesos for bridge and 
road construction; and 12,500,000 pesos for irrigation 
works. (Peso = 1s. 9d. about.) 











Tue LATE Mr. Ciement Mackrow.—It is with regret 
that we have to record the death of Mr. Clement Mackrow, 
penne of the shipbuilding department of the Thames 
Iron Works and Shipbuilding Company, Limited, as the 
result of an accident on the 23rd inst. Shortly before 
5 o’clock Mr. Mackrow was proceeding home from the 
works in his motor-car, when, on entering a level crossing 
at Canning Town, he was run down by a passing goods 
train and instantly killed. Mr. Mackrow, who was in his 
fifty-seventh year, was elected a member of the Insti- 
tution of Naval Architects in 1881, and had been con- 
nected with the Thames Iron Works for the past forty 
years. He succeeded his father as ~~ of the ship- 

uilding department a few years and took an impor- 
tant part in the construction of H.M.S. Thunderer. 
The successful completion of this vessel was in great 
measure due to the friendly spirit which existed between 
him and the workmen, among whom Mr. Mackrow was 
exceedingly popular, 





Tue German Navy.—The German naval force which 
took part in recent naval manceuvres off Wilhelmshaven 
was the most imposing display of German sea power 
which the world has yet witnessed. The fleet assembled 
on the occasion compri 23 ironclads, 6 armoured 
cruisers, 12 small cruisers, 6 vessels intended for special 
objects, 6 torpedo-boats, 12 submarines, 22 mine-laying 
ships, and 6 despatch-boats. If we take account of the 
Hohenzollern and the torpedo- boat Sleipner, which 
accompanied the Imperial eae we arrive-at an - 
gate of 155 vessels of all kinds, carrying 34,000 officers 
and sailors, and having an te displacement of 
close upon 500,000 tons. In 1911 the corresponding 
displacement did not exceed 420,000 tons, and the number 
of officers and men was not more than 25,000. The 
manceuvres did not pass off sheepemee without disaster, 
the torpedo-boat destroyer G 171 having been sunk in 
collision with the ironc ~ en The collision 
occurred off the coast of Jutland, and the G 171 was cut 
completely in two and sunk in 100 ft. of water. Seven 
of her crew were drowned ; the remainder were saved by 
the Zaehringen. The G 171 had attained a reputation 
| for speed, having nearly reached 35 knots in her trials. 
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OXYGEN IN BRASS.* 


By Professor THomas Turner, M.Sc. (University 
of Birmingham). 


I. OccuRRENCE OF OXYGEN. 


It is generally recognised by practical men that brass 


may be spoiled under certain circumstances as a result of 
oxidation. For example, brass which has been poured 
at a lower temperature than usual is apt to be inferior, 
and this is attributed to the entanglement of oxide of 
zinc in the metal owing to its viscid or plastic character. 
It is believed that the inclusion of oxide of zinc in this 
way may be one of the causes which occasionally lead 
to rapid and irregular corrosion with condenser-tubes. 
When sheet brass is annealed in a reducing atmosphere, 
dezincification may take place, owing to the volatilisation 
of zinc ; but if the atmosphere is oxidising, a certain 
amount of oxide of zinc may a roduced in the 
alloy, and rottenness result. @ conditions under which 
such results are produced do not appear to be well under- 
stood, while the manner in which oxygen acts is generally 
a matter of doubt. The mode of occurrence, influence, 
and estimation of oxygen in brass is therefore of con- 
siderble practical interest. 

It is well known that cuprous oxide is soluble in molten 
copper, with which it forms a eutectic with 3.45 per cent. 
of Cu,O0. References to standard researches on this sub- 
ject will be found in the paper recently contributed to 
this Institute by Mr. R. H. Greaves, B.Sc.t The copper 
oxide eutectic is visible under the microscope, and can be 
very plainly seen with samples of copper which are 
otherwise pure, though the eutectic bec mes more or less 
obscured as the proportion of impurities increase. Zinc 
oxide, on the other hand, does not appear to be soluble in 
zinc, nor can either cuprous oxide or zinc oxide be de- 
tected by any characteristic appearance in brass of ordi- 
7 good quality. . 

e presence of oxygen has not been recorded in the 
gases extracted from brass when heated in a vacuum. 
’ The question therefore arises as 
to the form in which oxygen can 
exist in brass, assuming it to be 






HCL 
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cannot be directly estimated by loss of weight on 
heating in hyd as @ quantity of zinc would 
volatilised when the oxide was reduced. Attempts have 
therefore been made to determine the oxygen in brass by 
means of the weight of water produced on heating the 
alloy in hydrogen. For this pu a drying-tube has 
been employed, and weighed before and after the 
experiment. 


unsatisfactory, the reaction has recently been re-investi- 
gated in my laboratory by Mr. R. W. D. Nevill, B.Sc. 


dilute hydrochloric acid on zinc, was purified by being 

successively through lead acetate, silver nitrate, 
and caustic soda. In order to remove any trace of oxygen 
the gas was then passed over heated copper gauze and 
through two drying-tubes, to absorb any water produced 
from the trace of oxygen. The hydrogen then 
through a hard-glass combustion-tube, the end of which 
was drawn out soas to avoid the use of a rubber bung 
connection with the drying-tube and aspirator. The 
material to be tested is placed in a porcelain boat and 
is heated to redness with the aid of a small combhustion- 
furnace. The hydrogen, after passing through the com- 
bustion-tube, was dried, and any increase of weight of 
the drying-tube carefully noted. The second calcium 
chloride tube, shown in the figure, is a guard-tube to 
see diffusion from the aspirator. The aspirator is 
urnished with a water manometer which is graduated in 
half-litres. By allowing water to enter through the tube 
from the water-tap, or by drawing water through the bottom 
tube, the pressure in the aspirator can be normalised, and 
thus the quantity of gas can read from the 
graduations. Blank experiments were first conducted, in 
which hydrogen was passed through the apparatus so as to 
clean out any air, and then 4 litres of hydrogen were 
passed through the drying-tube, which was always 
weighed when full of hydrogen.* The weight of the 


ment as before, thus showing that the drying-tubes were 
effective. In order to test the hydrogen for any trace of 





oxygen some copper strip was taken, and was first heated 





Zine Lead AgNO, NaOH 
“Ac. Solid 
30/0. 


really present. In order to ascertain whether copper 
oxide can exist in the presence of zinc, it is only neces- 
sary to perform a simple experiment. If powdered black 
oxide of copper be mixed with finely-divided zinc in 
equivalent proportions, and heated in a test-tuhe, it will 
be found to react readily with the evolution of heat, and 
the "geen consists of metallic copper and oxide of zinc 

The converse experiment of heating zinc oxide with 
finely-divided copper has been carefully tried in my 
laboratory by placing the mixture in a porcelain boat in 
@ vacuum and heating to the eee of copper. If 
any reduction occurred, there shoul a corresponding 
loss of metallic zinc by volatilisation, but our experiments 
show that no appreciable loss occurred. Hence, though 
zine reduces copper oxide to metallic copper when the 
materials are heated together, copper does not reduce 
oxide of zinc. 

From this it is evident that copper oxide cannot pos- 
sibly exist dissolved in brass, as it would be immediately 
decomposed when the alloy was melted. The only oxide 
which can exist would appear to be oxide of zinc, and this 
might conceivably be either in solution or in suspension. 

far as I am aware at present, there is no evidence to 
prove that oxide of zinc can dissolve in brass any more 
than that it can dissolve in zinc itself; nor is there 
any microscopic evidence of the-eparation of oxide of zinc 
in brass either as a eutectic or in ‘ similar form. We 
are driven, then, to the conclusion that any oxide of zinc 
that may be present is mechanically entangled, and when 
it has any effect upon the microscopic structure it is repre- 
sented merely by minute holes, in which it originally 
occurred, but from which it has been removed during the 
processes of polishing and etching. 


II. Estimation OF OxyYGEN. 


The usual method of estimating oxygen in copper is 
that introduced by Archbutt,t in which the sample is 
heated in astream of hydrogen, with suitable precautions, 
and the oxygen is determined by loss of weight of the 
copper. Some analysts prefer to weigh the water pro- 
duced by the reduction of the cooper oxide, The “dif- 
ference” method is simpler and cuite satisfactory solong 
as there are no volatile impurities. The temperature 
required is only a low red heat. Oxide of zinc, on the 
other d, is infusible and non-volatile in an oxidising 
atmosphere at ordinary furnace temperatures. The 
temperature of reduction of ZnO is high, varying some- 
what with the pressure and with the nature of the 
reducing agent. It is approximately 1000 deg. Cent., 
or, say, 50 deg. to 100 deg. above the boiling-point 
of zinc. Hence any oxygen present as oxide of zinc 





in a glass tube in the hydrogen for 


about 6 hours, to eliminate the 
whole of the oxygen originally 
resent in the copper. A weighed 
rying-tube was then inserted, and : 
4 litres of hydrogen were passed, after which the tube 
was removed and again weighed. As a result, a regular 
increase of 0.0026 gramme was recorded. This increase 
was apparently due to a small quantity of oxygen not 
removed by the copper gauze. A plug of platin 
asbestos and a further length of copper gauze were then 
introduced, when it was found that 4 litres of gas only 
caused an increase in weight of 0.0002 gramme in the 
drving-tube, and this was considered satisfactory. 

Some brass turnings weighing 9.2203 grammes were 
then substituted for the copper strip, being placed in a 
porcelain boat in the combustion-tube. On expelling the 
residue of air and heating the brass turnings for ninety 
minutes in a slow stream of hydrogen, it was found that 
there was no increase of weight in thedrying-tube. There 
was, however, a ring of oxide of zinc formed at the edge 
of the zinc sublimate contained in the tube. These 
experiments showed that oxide of zinc might be in the 
metal in the heated portion of the combustion-tube with- 
out any corresponding quantity of water being obtained. 





Experiments were next conducted with pure oxide of | Th, 


zinc, which was placed in the boat in the combustion- 
tube, and heated to temperatures increasing up to 
1000 deg. Cent. It was found that there was no increase 
of weight of the drying-tube, though a quantity of oxide of 
zinc was conde’ on the sides of the combustion-tube. 
The origin of this zinc oxide appears to be as follows :— 
The hydrogen uces zinc oxide to metallic zinc, 
which volatilises together with the water produced by 
the reaction. The water oxidises the zinc vapour as 
the temperature falls, and reproduces oxide of zinc and 
hydrogen, the net result being that no water is carried 
away to be absorbed by the drying-tube. This is in 
accordance with the observations of St. Claire Devillet 
and also of Dick.t The former observed that when zinc 
oxide was reduced by hydrogen, if the gaseous velocity 
was small, the zinc formed was — all reoxidised ; 
but that with increased velocity of the hydrogen the 
roportion of metallic zinc obtained is greater. 
evill therefore ones to try experiments dealing 
with the effect of increased velocity of hydrogen, quan- 
tities up to 1 litre per minute being ——_ ed. Zinc 
oxide was heated in a porcelain boat to a high tempera- 
ture, as before. A considerable proportion of zinc oxide 
was reduced, and metallic zinc volatilised. The propor- 


As there was reason to believe that such a method was 


The apparatus employed is illustrated below. It will be 
seen that hydrogen, which was obtained by the action of 


drying-tube was found to be the same after the experi-| Th 


Mr. | of working expenses are also given, 


stream of gas, but even with this excessively quick rate 
of ae the gas there was still a fringe of oxide on the 
sides of the tube. 

It is therefore evident that no accurate determination 
of oxygen in brass can be made by adopting the methods 
which are suitable for copper. The volatilisation of zinc 
from the sample when heated in hyd: m renders the 
loss of weight quite untrustworthy as an indication of the 
oxygen removed ; while the secondary reaction, whereby 
zine vapour is oxidised by water vapour as they pass 
together out of the heated portion of the tube, prevents 
more than a small proportion of any oxygen which is 
present from being absorbed as water by the drying-tube. 
Methods of extraction of oxide of copper by digestion of 
brass turnings in ammonia are evidently quite untrust- 
worthy, as there is reason to believe that copper oxide is 
not present in brass, and anything which is extracted is 
obtained merely as a result of errors in manipulation. A 
description of a simple and direct process for the accurate 
determination of oxygen in brass would be appreciated 
by many who are interested in the subject. 








CATALOGUES. 


Electric Wires and Cables.—A price-list of rubber insu- 
lated wires and cables has been issued by Messrs. W. T. 
Glover and Co., Limited, of Trafford Park, Manchester. 
This list, which is bound in cloth covers and provided 
with a thumb index, deals with single, twin, and concen- 
tric cables of association and non-association qualities, 
aerial cables and suspenders, twin flexible cords and 
cables, fuse-wires, resistance wire, jointing materials, 
accessories, &c. Several useful conversion tables and 
formule are also included in the list. 


Electrical Apparatus.—The Electrical Trades Supply, 
Limited, of Britannia Works, Great Charles - street, 
Birmingham, have sent us a copy of their illustrated 
catalogue of switch-gear and other electrical apparatus. 
is catalogue deals with accumulator switchboards, 
quick-break knife-switches, ironclad switches, tumbler 
switches, sockets and plugs, fuses and distribution fuse- 
boards, circuit-breakers, motor-starters and controllers, 
field regulators, lightning-arresters, and measuring in- 
struments. Prices are stated for all the goods listed. 


Steam Fittings, Lubricators, 4:c.—We have received 
from the Lunkenheimer Company, of Cincinnati, Ohio, 
U S.A., whose London address is 35, Great Dover-street, 
S.E., a copy of their latest illustrated catalogue. The 
book, which contains over 650 pages, and is bound in 
red cloth covers, illustrates and states prices for a very 
large variety of stop-valves, check-valves, gate-valves, 
safety-valves, blow-off valves, water-level indicators, test- 
cocks, whistles and whistle-valves, plug-cocks, pipe- 
fittings, injectors, ejectors, carburettors and other 
fittings for petrol-engines, lubricators, oil-pumps, and 
many other fittings. Prices are stated and dimensions 
of standard productions are given. A complete general 
index and a number of useful tables are also included. 


Service Connections for Steel Mains.—A catalogue sec- 
tion, giving prices and particulars of branch service 
connections for use on steel gas, water, and air mains has 
been issued by Messrs. Stewarts and Lloyds, Limited, 


ised | Whose London address is Winchester House, Old Broad- 


street. E.C. The catalogue deals with the Stewarts and 
the Woodall - Parkinson connections, illustrating and 
describing the construction of both, and also illustrating 
the method of applying them to the mains. The Woodall- 
Parkinson connection can be applied to mains under 
pressure by means of a special tool. Prices and par- 
ticulars are also given of some of the older forms of 
service connections, such as malleable iron and wrought- 
iron glands and cast-iron sockets and hook-bolts ; wrought- 
iron and steel pipes, and various fittings, such as tees, 
bends, elbows, reducing-pieces, &c., are also listed. 


Fireless Steam Locomotives.—We have received from 
Mr. E. C. Amos, M.I. Mech. E., of 22, Martin’s-lane, 
Cannon-street, E.C., a catalogue of fireless steam loco- 
motives manufactured by Mr. A. Borsig, of Tegel, Berlin. 
ese engines are specially suitable for shunting work, 
and for use inside factory and workshop buildings, but 
are also employed on branch lines and tramways. The 
coal-fired boiler used on an eee | locomotive is 
replaced in these engines by a carefully-lagged cylin- 
drical tank partially filled with water, which is heated 
by passing steam from a stationary boiler through it for 
ten to fifteen minutes, until the pressure becomes nearly 
equal to that in the stationary boiler. The heated water 
is then able to supply sufficient steam, at a constantly 
decreasing pressure. to drive the locomotive for a few 
hours ; the time, of course, depending on the amount of 
work done. The engines can stand idle for many hours 
without a very serious loss of pressure, so that they can 
be charged at a time when the other demands on the 
stationary boilers are not excessive. The catalogue 
explains the method of calculating the capacities of the 
engines, and describes their construction. Particulars 
and these are shown 
to be considerably less than for coal-fired locomotives 
doing similar work. 





Coat at Hampure.—The imports of British coal at 
Hamburg in August were 458,509 tons, as compared with 





tion of zinc was certainly much greater than with a slow 





* Paper read before the Institute of Metals, Septem- 
ber 26, 1912. 

+ Journal of the Institute of Metals, No. I., 1912, 
vol. vii,, 218. ENGINEERING, February 19, 1912. 

¢ L. Archbutt, Analyst, 1900, vol. xxv., page 253; 








* Compare Greaves, Journal of the Institute of Metals, 
a Fre 1912, vol. vii., page 235. ENciIngEriNG, February 19, 
a fone Chimie et Physicalische, 1855, Third Series, | 





1905, vol. xxx., page 385, 





page 479. 
Percy’s “‘ Metallurgy,” 1861, page 535. 
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297,100 tons in August, 1911. The aggregate deliveries 


for the eight months ended August 51, this year. 


amounted to 2,913,139 tons, as compared with 2.901, 797 
tons. The total of 2,913,139 tons, representing the 
imports to August 31, this year, was made u as follows :— 
Northumberland and Durham coal, 1,692.596 tons; York- 


shire, Derbyshire. &c., 356,516 tons; Scotland, 820,689 
| tons; Wales, 40,904 tons ; and coke, 1434 tons. 
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“ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


SELECTED ABSTRAOTS OF RECENT PUBLISHED SPEOCIFI- 
OATIONS UNDER THE AOT OF 1907. 

The number of views given in the Specification Drawings is stated 
in each cage; where none is mentioned the Specification is not 
illustrated, 

Where inventions are communicated from abroad, the Names, &c., 
¢ tT estdaraan teakaduad at Ro Petat Gia tity 

Copies o ifications may tai: at » 
—s 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform pte of 8d. 

The date of the advertisement of the nee of a Complete 
Specification is, in each case, given after abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may, at any time within two the date of 
the advertisement of the nce of a Complete Specification, 
give notice at the Patent Office of ition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


ELECTRICAL APPARATUS. 


Le ce ee er agi Soeeas: 
L mdon, and G. e ugby. O- 
Electric Machines. [3 Figs.) November toi. This in- 
vention comprises a method of constructing a dynamo-electric 
machine of the compensated type, and consists in dividing the 
field frame, and providing each of the field poles situated in 
proximity to the points of division of the frame with a divided 
shoe, one part of which is removable, and is partially supported 
from the frame of the machine or the adjacent commutating pole- 
piece, so that when the upper part of the frame is removed, the 
armature can be lifted out of ite bearings. In carrying out the 
invention as illustrated by its application to a four-pole machine 
having main pole-pieces a, b, c, and d fitted with pole-shoes, the 
main poles / and d, diametrically opposite each other, have their 
axes horizontal, and poles a and ¢ have their axes vertical. The 

p ting windings distributed over the halves of the pole- 
face of each of the horizontal pole-pieces } and d are connected by 
end connections ¢ with the adjicent pole-face windings on the 














pole-pieces @ and c, whose axes are vertical, then the yoke of the 
field frame is split at the points f and g above both of the hori- 
zontal pole-pieces and d. The pole-shoes h of both horizontal 
pole-pieces are divided along the horizontal axis, and the half shoe 
of both pole-pieces above the horizontal axis is made removable. 
The detachable pole-shoe portions are held in ition by means 
of bolts passing through the pole-piece from the outside of the 
frame, and an additional support may be provided ae of 
side plates m or a frame, by means of which they are secured to 
the adjacent commutating poles n projecting from the field frame. 
In order to remove the armature from the field frame, it is only 
necessary to loosen the fastenings of the two of the split 
yoke to remove the bolts which secure the detachable half pole- 
shoes to the pole-pieces ; then, by lifting the aed portion of the 
field structure to expose the armature, the half pole-shoes remain 
attached to the adjacent commutating pole-pieces in the upper 
portion of the frame. The armature can then be lifted out of 
its bearings without disturbing the compensating windings. 
(Accepted July 17, 1912.) 


23,990/11. A. H. and A. E. Angold, London. 
Lamps. [3 Figs.) October 30, 1911.—This invention 
relates to arc-lamps of the type in which ——s and 
parallel carbons are burned, and it consists in a method of auto- 
matically extinguishing the arc before the carbons have been so 
far reduced in length as to lift the arc above its normal burnin, 
position to such an extent as to endanger the carbon guides an 
the adjacent parts of the lamp, either by overheating or by the 
transference of the arc to these parts. In accordance with this 
invention, a strong extinguishing electro-magnet A is provided, 
having extended poles A! located above the normal burning 
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position of the are B, but below the level of the guide-holes CO, 
through which the carbons’ D protrude, in conjunction with a 
mass of iron E of suitable sh: to shield the arc B from the 
extinguishing magnet A, wh’ the arc burns in its normal 
position. The mass of iron E has a hole E! in it capable of allow- 
ing both carbons D to pass through, and also just large enough 
to be clear of the arc B, when the latter rises above its normal 
position. The polar extensions A! of the magnet are preferabl 

‘rranged horizontally and parallel with each other, one on eac 

side of the plane which is common to the axes of the carbons, and 
they are preferaiily twice the length of the arc or more, and are 


formed to present to them an upper surface approximately 


parallel with them. As a consequence there is a vertical field of 
magnetism passing from the whole length of one polar extension 
to the mass of iron, and another similar field from the iron back 
to the other polar extension, as indicated by the broken lines F. 
If the carbon ends burn away until they are above the level 
of the mass of iron E, the arc B is immediately drawn out 
sideways between one of the polar extensions and the iron, and 
its loop, which is indicated by broken lines at G, is also stretched 
along the extension until it is sufficiently lengthened to cause 
extinction. (Accepted July 17, 1912.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


22,399/11. F. Pountney ond Rudge - Whitworth, 
Limited, Coventry. Poppet-Valves. (4 Figs.) October 11, 
1911.—This invention relates to devices for retaining in tion the 
operating springs of pyenee on internal-combustion engines. 

e invention consists in a retaining device for poppet-valve springs 
in which the pressure of the spring is transmitted to the 
ends of a cotter or like retaining element substantially enclosed 
within a cup-like washer, so that the material of the cotter or 
like element is subjected almost entirely to a compressive stress. 
In carrying this invention into effect in the manner shown 
an inlet-valve a is mounted in a dome b. Aroucd the valve 





stem d is placed a spring c, one end of which abuts against 
the dome }, and the other against the flanged rim e¢ of a cup. 
This cup is formed with a hollow conical part /, the larger 
diameter of which joins the fianged rim ¢, while the small end of 
the conical part / is provided with a hole to accommodate the 
valve-spindle d. A cotter-way is formed through the end of the 
valve-spindle d, and this is fitted with a cotter g. the ends of 
which are formed at such an inclination that they will bear upon 
the inside of the coned part f of the cup when the cupand cotter 
are in ition. As the pressure of the spring is entirely upon 
the inclined ends of the cotter there is practically no bending 
moments, and the material of the cotter is only subjected to a 
compressive stress. (Accepted July 17, 1912.) 


GUNS AND EXPLOSIVES 
11,442/12. Fried. Kru: Sfettengeectiochath, Essen, 
~ Ordnanc 2 Figs.) November 20, 1911.—This 


° e. h 
invention relates to so-called warning-signal equipments for 
ordnance. The object of these ip ts is to indicate to the 
crew of the gun that their gun, when pointed, is brought into 
such a position that the gun-barrel will strike adjacent parte 
and thereby be itself damaged, or would cause damage by its 
fire to objects such as deck superstructures of ships, for example. 
At a suitable point in the turret is placed a source of light A 
which is surrounded by an opaque covering. This covering is 
provided with a small opening which allows a ray of light B to 
pass through it. This ray of light B is for the pu of indi- 
cating the direction at any particular time of the longitudinal 
axis of the gun-barrel. For this purpose there is interposed in 
the path of the ray of light Ba coloured mirror, or a reflecting 
prism C of coloured glass, which deflects the ray of light in the 




























manner shown. In its further course the now coloured sy! of 
light impinges upon a ground-glass screen D, upon which it is 
— in the form of a coloured point B! (see Fig. 2). 

e mounting of the prism C is constructed to rock in a bearing 
upon a hollow shaft E, which shaft can rotate in bearings, but 
cannot move longitudinally. Upon the hollow shaft E is mounted 
the armature of an electrical tele-indicator, which is so 
connected to the traversing of the turret that when the 
turret is swung through a given angle the armature F and the 
hollow shaft E with it, and also the ray of light B, execute the 
game angular rotation. In the hollow shaft E is movably mounted 


every elevation movement of the gun-barrel by the same angular 


amount. Between the arrangement just described and the 
ground-glass screen D is placed a model of the end red object. 
In the present case it is assumed that the endangered object con- 


sists of a turret with a gun-barrel. The model K of the endan- 
gered turret is mounted upon a hollow shaft M, which shaft M 
can rotate, but not move longitudinally. Upon the hollow shaft M 
is ted the armat N of an electri: tele-indicator, which 
is so connected to the traversing gear of the endangered turret 
that when this turret is traversed a given angular amount, the 
armature N and with it the model K execute the same angular 
rotation. In the model K of the turret, the model O of the gun- 
barrel is mounted to rock about trunnions in a vertical direction. 
Connected to the model of the gun barrel is a rod P, which is 
longitudinally movable in the hollow shaft M and carries on its * 
lower end a rack p'. This rack p! gears with a toothed wheel R, 
upon the shaft of which the armature (not shown in the drawing) 
of an electrical tele-indicator connec! to the elevating gear of 
the endangered gun is mounted. By this arrangement the model 
O is enabled to follow every elevation movement of the gun in the 
e gered gun-turret by the same angular amount. In the 
covering of the source of ~— A is also provided another opening 
which allows a pencil of light rays to pass through it. This 
pencil of rays throws shadow images K! and ©! of the model K 
and model O of the endangered turret and gun-barrel upon the 
ground-glass screen D. It will be seen at once from the fore- 
going that when one or both guns are pointed, the relative 
ae ons of the point B! and the shadow-images K! and 0! will 

changed, so that the crew of the gun will be able to determine 
at any instant, from the position of the point B! with relation to 
the shadow-images K! and 0!, the position of their own gun rela- 
tively to the endangered turret and its gun-barrel. (Accepted 
July 10, 1912.) 


7169/12, Firm Rheinische Metallwaaren- und Mas- 
chinenfabrik, Dusseldorf-Derendorf, Germany. 
Small-Shot Cartridge. (4 Figs.) April 5, 1911.—According 
to the present invention, a shot cartridge is surrounded by a com- 
bustible envelope, which is ignited at a predetermined time during 
the flight by the burning away of a slow-burning composition 
enclosed in a metal cap open to the rear, so that the shot pellets 
receive a further acceleration in the direction of flight. As shown 
in Fig. 1, the shot pellets are enclosed in an envelope, which is 
made of some combustible material, such as celluloid or com- 
pressed gun-cotton. Behind this envelope there is a slow-burning 
composition /, which is pressed into a sheet-metal cap c, open at 
the rear end, and which serves to ignite the combustible envelope 


Fug1 








69, 


a during the flight. The composition separates the shot-case from 
the powder charge d of the cartridge, and is surrounded by the 
usual felt or pasteboard ring ¢. When the shot is fired the com- 
position » is ignited by the powder or d, and slowly burns 
away during the flight of the envelope a. While the powder 4 burn- 
ing, the flame is prevented from reaching the bustil 
1 @ by the metal cap c¢. As soon, however, as the composition 
b is completely burnt, the envelope a is ignited and burns away, 
so that the shot pellets can spread outwards. The amount of 
slow-burning composition determines the interval of time which 
elapses before the envelope a is burnt away. In Fig. 2 the enve- 
—_ ; is entirely within the cartridge-case f. (Accepted July 10, 
1912. 
LIFTING AND HAULING APPLIANCES. 

16,900/11, B. Thomas and E. Thomas, Manchester 
aod E.M. Holme, Stockport. Electri -Operated 
Cranes. [i Fig.) July 24, 1911.—In_ electrically-operated 
cranes, according to this invention, there is employed an inter- 
locking means connected with a lever which operates the electric 
controller and the brake-operating means, and a clutch-operating 
or controlling means by which, when it—such clutch-operating 
or controlling means—is moved in the one position, the electric 
controller and hrake-operating lever can be moved only in one 
direction from the “stop” position; and when the means is 
moved in the opposite direction, the controller and brake- 
yaya J lever can only be moved in the other direction, 1 is 
the electric controller and brake operating lever; 2 is a part of 
the interlocking means used in connection with it; 3 is the 





enve- 








clutch-operating or controlling lever ; and 4 is another part of 
the interlocking means connected with this lever. The lever 1 
is connected to the electric controller 6 through a slotted link 7, 
and is also connected to the weighted lever 9 of a brake 10 through 
the slotted link 11. The brake 10 is relieved or pulled off by a 
series solenoid 12 connected with the lever 9, and is applied by the 
weight 13 on the lever. The clutch-lever 3 to operate 
the clutch of the winch by electrical means—namely, the clutch 
is operated indirectly by « solenoid 15, the current service 
to which is controlled by switch contacts 16, 17. 





a rod G, the upper end of which bears inst g 0 
the ©. The lower end of the rod G is constructed in the 
form of a rack g! and ith a gear-wheel H, u the shaft 
of which is mounted the armature (not shown in the drawing) of 


an electrical tele-indicator connected to the 





ata suitable distance above the mass of iron, the latter being 








elevating gear of the 


Pp of the mechanism—that is, the position in which the 
clutch connects and disconnects the motor from the wind 

barrel—isthat shown. In this position, the end of the interlocking 
portion 4 is within an ee 22 in the interlocking part 2, in 
which position it prevents lever 1 from being moved to the 





The whole is so arranged that the ray of light B follows 


gun. 


“lifting” position, as the metal portion 23, if moved in this 
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direction, would come up against the portion 4 and prevent it. | 


When it is desired to raise a load, the lever 3 is moved to the right, 
so as to make contact between the contacts 17, 16 and to raise the 
interlocking part 4 above the part 23 of the interlocking means 2 
and opposite the gap 24. e lever 1 is then moved to the 
right, which action operates the controller 6. When it is desired 
to stop the hoist, the lever 1 is moved into the neutral or *‘ stop” 
position, and in moving to this position the part 4 will move 
along the top edge of the part 23, and then be pulled down by the 
spring 21 into the position shown. The lever 3 will also have 
been pulled back into its vertical position, and the circuit con- 
tacts 16, 17 broken, and the hoist-clutch freed from the barrel. 
Also, in the moving of the lever 1 to the ‘‘ stop” position the 
controller 6 will be moved back and the current cut off. To 
lower the load, the lever 1 is moved to the left into the “ lower - 
position, and in this movement the clutch-actuating mechanism 
will not be affected, as the part 4 is free of the various projections 
on the interlocking part 2; also the controller 6 is not affected, 
and thus the brake solenoid 12 will not be energised, and the 
link 11, which will move upwards, will pull the arm 9 up 
against the weight and free the brake. (Accepted July 3, 1912.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


14,971/11. A. G. Ramage, Edinburgh. Power- 
er. (4 Figs.| June 27, 1911.—This invention relates to 
improvements in power riveting hammers of the rotary-disc type, 
wherein the hammers strike their blows by centrifugal force 
against a reciprocating and rotating set hammer or punch, and 
has for its object to produce a self-contained and portable 
ppli The appliance consists of two or more oscillating 
hammers a, the arms a! of which are at the side of and in proxim- 
ity with the periphery of a rotating disc or wheel b mounted on 
a horizontal axis b1; the hammer or hummers is thrown or 
swung under centrifugal action against the set hammer or punch, 
whereby a regular succession of blows is delivered on to the 
rivet. The dise ) carrying the oscillating hammers nad be 
mounted in suitable bearings between two supporting uprights 
c,d in such a way that the appliance can be conveniently held up 
to the work by the operator, or suspended from a crane, say, for 








497). 





working on a ship’s side or the like. When two hammers are 
employed they are mounted diametrically opposite each other on 
the dise in such a way that when the cise is rotated the hammers 
are swung outwards by centrifugal force and retained in that 
position by a buffer or stop, and after striking their blow fall back 
against a pyre penne or rest. The oscillating hammers a are in 
the form of two straight levers pivoted diametrically opposite to 
each other on thedisc. One extremity a! of the lever has formed 
onit the head a constituting the hammer, the other arm of the 
lever being formed with a stopper a® which comes into contact 
with a resilient buffer or rest /2 carried by the disc for the pur- 
— of retaining the hammer in the proper striking position and 
imiting the oscillation of the hammer relative to the disc. A 
spring or other suitable buffer or stopper is provided for the pur- 
pose of bringing the hammer to rest in its housed position. 
(Accepted July 10, 1912.) 


15,811/11. F. W. Lanchester, Birmingham. Cutting 
Worm-Gear. [7 Figs.) July 7, 1911.—The present invention 
relates to an improved method and means for generating or 
initiating the tooth form in worm-gear of the hollow worm-wheel 
type, and the object of the invention is to produce worm-gearin; 
having teeth of such form as to stand heavy loads and give hig! 
efficiency, the teeth being brought to sqpnemuntity their finished 
form without the necessity of any subsequent correcting. The 
invention consists in varying the thickness of the teeth of one 
of the elements of the gear at various points by the movement of 
a cutter operated differentially to the cutter-head, In carrying 
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the invention into effect according to one modification, in a 
machine of the type described in Specification No. 13,433, of 1897, 
and as applied to the cutting of a worm, the cutter a, instead of 


being fixed, is mounted on a slide b, so that it is capable of move- | 
ment in a radial direction in the cutter-head c, cl, The slide b | 


carrying the cutter is moved in the radial direction by means of 
a cam d bearing on a roller ¢ mounted on the sliding part f, by 
which the tool-slide is operated through the medium of the 
lever g. The lever g turns about a fulcrum /, U!, and presses the 
cutter down by means of a knife-edge, the motion being com- 
municated to the lever by the piece / through the knife-edge n. 





The cutter is held up against the cam d through the lever g by 
the springs h, h). e lever may be adjusted by means of the 
bearing-piece k at one end. (Accepted July 17, 1912.) 


RAILWAYS AND TRAMWAYS. 


17,381/11. W. A. Stevens, Maidstone. Trackles: 
Trolley Vehicles. (2 Figs.) July 31, 1911.—The object of this 
invention is to provide in trackless trolley vehicles and the like, in 
which a battery is charged in series with the electric motor, an 
interlocking device consisting of a quadrant mounted on the 
spindle carrying the lever controlling the change-over switch, the 
engagement of the quadrant with a locking-piece carried on the 
same spindle as the foot-pedal ensuring that the change-over switch 
cannot be operated until the circuit of the starting and speed- 
regulating switch is opened. An arrangement to which this 
invention is applied is shown in Fig. 2. From one pole of the 
overhead electrical supply a a lead / is taken to one pole c of an 
electric motor d. This motor propels the vehicle. From the 
other pole ¢ of the motor a lead / is carried to one terminal ¢ of 
a multiple-contact starting-switch / controlled by a foot-pedal 7 
in such a way that the circuit is broken when the foot-pedal is 
fully depressed, and the circuit closed with all resistance cut out 
when the foot-pedal is allowed to return to its normal position. 
From the other terminal of the starting-switch a lead j is carried 
to one pole k of a battery / carried on the vehicle, and from the other 
pole m of this battery a connection is made to the switch-arm 7 of 
a single-pole change-over switch 0, one contact p of which is con- 
nected to the opposite pole ¢ of the overhead supply (which may be 
the earthed conductor of a tramway system), and the other contact 
w to the first-mentioned pole of the electric motor, so that with the 
switch-arm in the first position the battery and motor are in series, 
and the battery is charged at the same time as the car is — 
driven from the overhead supply. With the switch-arm in the secon 
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osition the end of the battery connected to the switch-arm is 

isconnected from the overhead supply and connected to the first- 
mentioned =_ ot the electric motor. Assuming a voltage of 500 
on the overhead line and an average counter electromotive force 
of 250 volts on the battery, half the energy from the line would 
be employed in charging the battery, and the motor would be 
wound to suit a voltage of 250. On the arrival of the car at the 
end of the overhead line, the change-over switch can be altered 
to the second position, when the motor would be connected across 
the terminals of the battery with the starting switch still on the 
circuit. The battery could then discharge at approximately 200 
volts and drive the vehicle at practically the same speed as before. 
It is of utmost importance that the multiple-contact starting 
switch be opened before the change-over switch is operated, 
otherwise a heavy short-circuit may occur. The object of this 
invention is therefore an interlocking device which shall ensure 
this result. On the horizontal shaft 7 (Fig. 1), to which is keyed 
the foot-pedal i operating the multiple-contact starting switch h 
in a manner already described, a finger 8 in the shape of an in- 
verted Lis keyed in such a De nge that when the foot-pedal is 
depreseed to its full extent and the circuit of the starting switch 
broken, it will allow a small quadrant t keyed to the horizontal 
shaft u, on which the lever v operating the change-over switch is 
also keyed, to be moved. In any other position than the ex- 
treme forward travel of the foot-pedal, the quadrant cannot be 
moved from one side to the other side of the finger, thus render- 
ing it impossible to operate the change-over switch unless the 
circuit of the main switch is broken. (Accepted July 17, 1912.) 


TEXTILE MACHINERY. 


28,334/11. J. Fraser, N. Fraser, and G. Fraser, 
Arbroath. Winding Machinery for Yarn. (3 Figs.) 
December 16, 1911.—This invention relates to winding machinery 
in which yarn or thread passes from a bobbin to a spindle 








|in which it is to be wound, the yarn on the bobbin being 
| acted on by a drag-lever as it unwinds. In carrying out the 


invention, the drag-lever is made of channel form in the 
direction of its length, and is provided with means for adjusting 


The drag-lever A, which is to bear on the yarn as it 
| unwinds from the bobbin B, is of channel form in the direction 
| of its length, whilst its end ©, by which it is pivoted, is 
| flat. This end C is preferably of greater width, and is bent into 
| substantially cylindrical form, so that it surrounds washers on 
couedte ends of a pin E adjustable in apertures formed for it ina 
forked bracket G attached to the framing H. There is thus left a 
cylindrical space J between the inner periphery of the cylindrical 
end C of the lever A and the part of the pin E which extends 
between the washers D thereon. In this space J there is coiled 
a helical spring K, one end of which is secured to the end C of the 
drag-lever, and the other to the pin E by passing one end thereof 
through an aperture in the end of the lever and turning in the 
other end so that it enters a longitudinal slot Lin the pin when 
the parts are being assembled. On turning the pin E in its aper- 
ture so as to tighten the coiled spring K thereon, more or less, 
that spring causes the drag-lever E to bear with any desired 
pressure on the yarn on the bobbin B, and when the parts are 
adjusted to give this pressure, the maintenance thereof is ensured 
by clamping the pin E against backward rotation by means of a 
set-screw es through an aperture formed for it in one arm 
of the forked bracket G carrying the pin E, so that its end bears 
2 | ed in the periphery of the pin. (Accepted July 17, 

12. 


100/11. John Hetherington and Sons, Limited, 
W. Cordwell, and W. Reyner, Manchester. Carding- 
Engines. [2 Figs.! October 7, 1911.—This invention relates to 
improvements in roller and clearer carding-engines, and has for 
its object to provide means to facilitate the setting of the ‘fancy 
box” in relation to the swift or main cylinder, the fancy roller 
and the worker roller. According to this invention, the fancy 
box is made separate from the fancy cover, and upon each end of 
the fancy box two lugs are arranged to slide up and down ona 
pillar carried by a compound bracket bolted to the card bend or 
side framing. This compound bracket gives an endwise adjust- 
ment and is slotted to allow for a circumferential adjustment, 
and by this means a universal setting arrangement is obtained. 
The cover is so constructed and arranged that it falls into 


| the pressure exerted by that lever on the delivery bobbin. 
| 








osition and rests on the fancy box. a designates the card 

nd or side framing, / the swift or cylinder, c the worker roller, 
d the fancy roller, e the fancy box, and / the fancy cover. The 
fancy box e is made of sheet steel, and preferably with solid ends, 
upon which are cast or otherwise secured two lugs e!, which fit 
and slide upon a pillar or standard g, supported in a bracket /, 
which is secured adjustably by means of a pinching-screw upon 
a spindle j carried in a bracket k, which is slotted and bolted to 
the card bend a. The fancy cover f rests upon the lugs e! of the 
fancy box e and lugs a! on the card bend a. When it is desired 
to adjust either of the rollers ¢ or d or the main cylinder b, or to 
obtain access to any of the parts, it is only necessary to lift off 
and remove the fancy cover f, which can be effected without dis- 
turbing either of the rollers or the fancy boxe. (Accegted July 17, 

°° 


” MISCELLANEOUS. 
17,075/11. H. Davis, Derby. Anemometers. (2 Fi’. 


July 26, 1911.—The objects of this invention are to obtain a sensi- 
tive instrument of the least possible diameter and one that may 
without difficulty be held so that the operator’s body or arm will 
not impede nor deflect the current of air ; and, further, to obtain 
a dial which may be easily and therefore accurately read. In 
carrying out this invention, the fan / is made larger in proportion 
to the size of the instrument than usual, the fan starting approxi- 
mately at the central shaft c and extending to the outer protect- 
ing ring ¢. A deflecting cone ¢ is placed infront of the fan and 
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extends to the inside diameter of the outer protecting ring d of the 
instrument. An annular port g is formed in the protecting ring 
or casing to admit of the free exit of the air passing through the 
vanes and deflected by the cone in the direction of the arrows on 
Fig. 1; the deflection of the air from the person of the operator 
ensuring accurate working of the instrument. The unit-indicating 
dial f coming at the back of the base of the deflecting cone may 
be made the full diameter of the protecting ring @, and so enable 
small quantities or currents of air to be measured with accuracy. 
The inside of the cone contains the train of wheels for operating 
the indicating dials. (Accepted July 17, 1912.) 
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THE INSTITUTE OF METALS. 
(Concluded from page 435.) 

Ar the resumed meeting on Thursday, the 26th 
ult., the chair was again occupied by Professor 
Gowland, who stated that, as on the preceding day, 
the papers submitted would be read in abstract only. 


Imporities IN ** TouGH-Pircu ”’ Copper. 


Mr. F. Johnson was the author of the first paper 
taken, which was entitled ‘‘The Influence of Im- 
purities on ‘ Tough-Pitch’ Copper.” This paper, 
which we shall publish in full in a later issue, 
described a series of experiments carried out with a 
view to establishing the effect of traces of antimony, 
lead, or tin in ‘‘ tough-pitch ” copper, which is the 
type of metal most used commercially, although 
the copper used in the research was the purest 
electrolytic. The investigation turned mainly on the 
influence of antimony ; and all of this element used 
in the research was chemically pure. The conclu- 
sion finally reached was that the presence of antimony 
up to 0.5 per cent. had no deleterious effect, and 
as much as 1 per cent. might be used if sufficient 
oxygen were present in the metal. Thus a bar con- 
taining 1 per cent. of antimony and 2.5 per cent. of 
oxygen could be forged hot, rolled cold, and bent 
over without cracking. Over - poling antimonial 
copper led to inferior hot-working properties, 
although the presence of the antimony prevented 
the over-poled metal ‘‘rising” or ‘‘spewing” during 
solidification. Under-poled copper containing anti- 
mony rolled splendidly hot, but its cold-working 
properties were deteriorated by the excess of 
oxygen. ‘* Tough-pitch” copper containing 0.4 per 
cent, of arsenic appeared to be improved by small 
additions of antimony ; but from high-conductivity 
copper the metal should be rigidly excluded. The 
author stated that the assertion, frequently made, 
that it was impossible to over-pole electrolytic 
copper was erroneous. The metal did, it was true, 
become red-short, but it was just as liable, if over- 

oled, to be porous or to ‘‘ spew ” as any other kind. 

Rests of the specimens were made both in a tensile 
testing-machine and in an Arnold alternate-bending 
machine. The latter proved remarkably effective 
in detecting bad material. Thus an under-poled bar 
gave in its annealed state nearly the same results as 
normal bars under tensile stresses, but showed only 
one-half the endurance in the Arnold machine. A 
micrographical examination of the test specimens 
showed that the antimony existed in the copper in 
two forms, being partly in solid solution, probably 
dissolved as Cu,Sb, and partly as an insoluble 
compound with oxygen, forming a ternary eutectic 
with the solid solution. The author suggested that 
the following reaction occurred :— 


4 Sb.0..3+3 Cu, = 2 Cu,Sb + 5 Sb,0, 


Enters Forms 
into eutectic 
solid with solid 
solution. solution. 


In arsenical copper, on the other hand, the arsenic 
was not combined with the oxygen. Lead, the 
author found, caused the surface of ‘‘ tough-pitch ” 
copper to sink during the solidification of the 
ingot, and if further poling were resorted to, to get 
a level ingot, the resulting metal was likely to be 
red-short. An addition of 0.2 per cent. to arsenical 
copper had little effect on the properties of the 
latter at normal temperature. The addition of tin 
up to 0.2 per cent. to ‘‘ tough-pitch ” copper made 
it harder during hot and cold rolling. It increased 
the tensile strength, lowered the elongation, but 
did not impair the toughness. 

The discussion was opened by Professor Hunting- 
don, who welcomed the paper as one treating with a 
very difficult subject, which required much conside- 
ration before it could be settled. He could not, how- 
ever, accept the author’s suggestion that antimony, 
added in the form of Sb,O,, was split up into 
antimony and a higher oxide, Sb,O,, as he believed 
the effect of copper would be to reduce higher 
oxides. The author had tested the quality of his 
Specimens by finding which would roll and which 
would not, but it was quite possible that some of 
those which rolled well wouid prove utterly useless 
if used for fire-box plates or for boiler-stays. The 
alternating bending tests were made in the cold, 
and it was certain that specimens which gave bad 
results in this test would prove very much worse 
if tested hot. There were lots of cases where metal 
gave a fairly satisfactory cold test, but proved 
absolutely bad if tested at 500 deg. Fahr., and the 





author must not run away with the idea that 
because a metal could be rolled that it would be of 
any use in actual practice. 

Dr. Desch, who followed, said he agreed with 
the last speaker that the reaction suggested by the 
author was an impossible one, as copper could not 
act as an oxidising agent. He suggested that the 
actual reaction might be 


Sb.0, + 12 Cu = 2 CusSb + 3 Cu,0, 


in which case the copper would act as a de- 
oxidiser. As to the structure of his specimens, 
the author concluded that a ternary eutectic 
was formed, but the speaker considered that 
such a ——— should not be advanced 
unless proved by thermal analysis. The micro- 
graphs reproduced did not appear to him to indi- 
cate the presence of anything like a ternary 
eutectic, but rather globules mechanically en- 
tangled, forming an emulsion with an imiscible 
liquid phase. This seemed to him a much simpler 
way of accounting for the appearances presented 
than the assumption of a ternary eutectic. The ques- 
tion as to whether oxides could form a solid solution 
with metals was one requiring investigation. One 
was apt to assume that oxides necessarily appeared 
as separate constitutents, but it was quite possible 
that some did enter into solid solution. The main 
result of the author’s paper seemed to be that 
antimony was harmless if carefully balanced by 
the addition of oxygen, but in the absence of this 
precaution it was a decidedly dangerous element, 
which manufacturers would not care to have about 
their works, and would prefer to avoid using. 

Dr. Rose, who spoke next, said he quite agreed 
that the author’s suggested reaction was impossible, 
but neither was that suggested by Dr. Desch, as 
antimony was more likely to reduce copper than 
copper antimony. 

rofessor Turner said that he thought, in place 
of merely criticising the author's equation, it 
might be well to try it by heating the materials 
together in an evacuated tube. The results of the 
research he considered interesting, as they showed 
that in suitable conditions ‘‘tough-pitch”” copper 
was not damaged by relatively large additions of 
antimony. At one time, it should be remembered, 
the presence of arsenic in copper was considered 
sufficient to condemn the metal; but they had 
learnt since that arsenic was a friend, and not an 
enemy. He remembered a case, some years ago, 
in which some fire-box plates having proved unsatis- 
factory, they were analysed, and found to contain 
0.2 per cent. of antimony. Both manufacturer 
and customer agreed that this was sufficient to 
account for the indifferent service, and the former 
replaced the plates. From the author's results the 
explanation should really have been sought 
elsewhere. Apparently they were having a similar 
experience with copper that they had had some 
years since with cast iron. It was then thought 
that for the best results cast iron should 
contain nothing but iron and carbon, but it was 
then found that both silicon and phosphorus wer 
advantageous in certain conditions. Intrinsic- 
ally there was neither bad nor good cast iron, 
though a quality suitable for one purpose might be 
unsatisfactory for another. In steel-making they 
required cast iron free from phosphorus, but for 
making castings a little shnegheeus was an advan- 
tage, and ultimately there was found no difficulty 
in keeping the two types separate in store. Copper 
manufacturers had to work to a greater variety of 
specifications, and there was a greater risk of errors 
in working up scrap. Hence, although antimony 
was at times advantageous, there was a danger of 
antimonial scrap being used inadvertently, and 
since it was detrimental in nine cases out of ten, 
makers might well hesitate to try it. 

Mr. Archbutt, the next speaker, said that, as 
the result of a varied experience with locomotive 
copper fire-boxes, he had long been convinced that 
small quantities of bismuth and antimony were 
not so injurious as the text-books would lead one 
to believe, and this opinion was confirmed by the 
author’s results. Nevertheless, he agreed with Dr. 
Desch that as any addition of antimony had to be 
balanced with an addition of oxygen, manufacturers 
were well advised in keeping copper free both from 
bismuth and antimony. The paper would, however, 
be of great value to those whe had to report upon 
failures of copper plates, as it showed that such 
failures need not necessarily be due to any antimony 
that might be present. 

Professor H. C. H. Carpenter, who spoke next, 


said that as the ternary equilibrium diagram of 
copper, antimony, and oxygen was as yet unknown, 
it would not do to assume that a ternary eutectic 
appeared in the author's micrographs. He thought 
the problem as to what the reaction was that 
actually occurred could not be settled quite so 
— as Professor Turner suggested, and that it 
would be necessary to work out some portion of 
the ternary equilibrium diagram to decide the 
matter, and this was a complicated undertaking. 

Dr. Rosenhain said that sulphurised and oxidised 
globules similar to those appearing in the author's 
micrographs were of frequent occurrence in steel. 
They were of the most complicated character, 
forming eutectics between themselves, and an 
explanation of their constitution was by no means 
simple. 

Professor Gowland said that the experiments 
were of great value, but he observed that they had 
been confined to small ingots, with which the rolling 
test was not as severe as with larger ingots, where the 
degree of reduction was much greater. He believed 
that the author’s copper was electrolytic, and though 
it was essential, in the first instance, that experi- 
ments should be made with pure materials, it was 
quite possible, as the author admitted, that the 
results might be different with ordinary commercial 
copper, such as ‘‘best selected.” He had himself had 
some eT with ‘* best selected ” copper con- 
taining from 0.10 to 0.05 per cent. of antimony. 
With this, hot rolling presented no difficulties; but in 
cold rolling, and particularly in flanging the metal, 
the mischief was made manifest. The copper was 
‘*hest selected,’ and there was nothing else present 
to which the disagreeable behaviour could be attri- 
buted. It was, of course, necessary to experiment 
at first on a small scale. Manufacturers were 
naturally averse to add to a large charge any 
ingredient which might conceivably injure the 
metal. In the ’seventies, he remembered that 
when they were mostly dependent on Chili 
bars, there was one brand that the rollers had a 
particular liking for, which on analysis proved to 
contain 0.15 per cent. of arsenic. In consequence, 
he had then made experiments in the laboratory 
with additions of 0.2, 0.3, and 0.5 per cent. of 
arsenic, and got excellent results, but had not suc- 
ceeded in getting a charge with this addition worked 
commercially. The management admitted that his 
samples forged well, but refused to risk a 12-ton 
charge by adding to it another metal believed to have 
injurious effects. Mr. Johnson must expect the 
same difficulty with antimonial copper, and would 
probably find it impossible to get a charge worked 
in the ordinary way. He woaill like to know what 
grounds the author had for stating that 0.1 per cent. 
of antimony would be beneficial to arsenical copper, 
and how would it improve it for use in, say, a fire- 
box plate. Personally, he would, from his own experi- 
ence, anticipate trouble in flanging the plate. With 
respect to the author’s statement that electrolytic 
copper could be over-poled, he would ask whether 
the ‘‘spewing” might not possibly be due to the 
liberation of SO,. He had had considerable expe- 
rience himself in melting down cathodes, and found 
that such metal invariably boiled, liberating SO,, 
and he wondered whether the same gas was respon- 
sible for the results observed by the author. It 
was quite reasonable to expect such metal to con- 
tain sulphur. Any cavity in it would be reg 
with copper sulphate, which would liberate SO, 
when the metal was melted. He had found so much 
copper sulphate in cathodes that he had advised 
that before such metal was used for making brass it 
should be passed through the refining furnace. As 
to the action of lead on copper, he had in Japan 
dealt with some 10,000 tons of copper which was 
very pure save for the presence of lead. The metal 
there used by the makers of articles beaten out of 
copper pa invariably contained about 0.25 per 
cent. of lead, and without this lead the plates 
could not be beaten so thin. It was curious that 
rolling had not the same effect on metals as 
hammering, a fact well known to all who dealt 
with metals on a large scale. 

In reply, Mr. Johnson said that Professor Hunt- 
ingdon had objected that copper could not possibly, 
from a higher oxide of antimony added to it, form 
a lower oxide. To this he would reply that to 
pure copper he had added pure antimony trioxide 
and nothing else. A subsequent micro-examina- 
tion of the metal showed three areas of Cu,Sb and 
a number of oxidules. These could not be Sb,0,, 
since the trioxide had parted with some of its 





antimony, to the copper, to form the Cu,Sb. Hence 
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he concluded that the oxides present were cer- 
tainly higher than that originally introduced. 
Professor Huntingdon had also said that the fact 
that the metal rolled well was no proof that it 
would be of any value in actual service at high 
temperatures. The author believed, however, that 
a metal which could be rolled hot and come suc- 
cessfully through the cold tests afterwards was 
good enough for anything. Dr. Desch had pro- 
posed an alternative equation to his own, and he 
would prefer to discuss this point after an oppor- 
tunity for reflection. He would, however, say that 
though Dr. Desch’s equation might represent 
an intermediate stage in the complete re- 
action, the final result was certainly not a pro- 
duction of Cu,O. He admitted that the exist- 
ence of the ternary eutectic he suggested could 
not be taken as established; he had not the 
means to make thermal analyses himself, but he 
did consider that the micrographs showed eutectics 


with three perfectly definite constituents. He|p 


thought the difficulty of preventing the antimonial 
scrap being used by inadvertence, in cases where it 
was not wanted, had been exaggerated, and that 
unless the management could look properly after 
their scrap, the organisation of a works was de- 
fective. Professor Turner had suggested trying 
the author’s reaction in an evacuated tube ; but 
antimony was volatile in vacuo, and would leave the 
copper, thus upsetting the proposed experiment. 
[Professor Turner here said that antimony was not 
volatile at the temperature of the reaction.] He 
hoped that Professor Carpenter would himself get 
out the equilibrium diagram for copper, antimony, 
and oxygen. Dr. Rosenhain had mentioned the 
extremely complex character of the non-metallic 
impurities met with in steel, and complication was 
certainly characteristic of those found in copper, 
where even the slate-coloured oxidules differed con- 
siderably inter se. Some looked as if they had held 
Cu,0 in solution at a high temperature, precipitat- 
ing it later on, and others showed no indication 
of this. He would much like to have charges 
worked on a large scale, but he had had sufficient 
experience in comparing small experiments with 
large to know that the difference of scale was not 
of great moment. If the metal forged well on a 
small scale, it would forge well on a large one. He 
had been obliged to use electrolytic copper, as the 
commercial varieties differed so much one from 
the other, there being thousands of different 
brands. Professor Gowland had referred to cases 
in which antimonial copper failed in flanging, and 
had suggested that antimony affected the cold 
working more than the hot rolling of the metal. 
This was so, but the effect was not serious, and 
perhaps the copper which had proved unsuitable for 
flanging had not been rolled with due care. Ap- 

rently, too, it had not been analysed for oxygen. 

ulphur did occur in cathode metal, was eliminated 
in the finery, through which all the metal used by 
the author had been passed, the electrolytic being 
converted to ‘‘set”” copper before being brought up 
to ‘tough pitch.” The metal was, in fact, surcharged 
with oxygen, so that SO, could not exist in it. 
[Professor Gowland here said that SO, was more 
soluble in metal containing Cu,O than in pure 
copper. As for the copper containing lead, as 
used in Japan, there was in this enough oxygen 
present to pass the metal successfully through 
either hot or cold rolling. 


Oxyeen 1n METALS AND ALLoys. 


The next paper taken was by Mr. E. F. Law, 
and dealt with ‘‘The Influence of Oxygen on the 
Properties of Metals and Alloys.” This paper was 
published in full on page 439 of our last issue. 

The discussion was opened by Professor Hunting- 
don, who said that the author had attributed to 
the speaker the view that arsenic existed in 
copper as copper-arsenite, and had declared 
that such a compound would rise to the surface 
of the ingot and eliminate itself; but with this 
statement the speaker was unable to agree. It was 
true that in the discussion on the paper by Messrs. 
Bengough and Hill he had cage the view that 
copper-arsenite was formed, but he had distinctly 
pointed out that he did not wish to dogmatise on 
the matter, but to give merely the impression made 
upon him by the evidence. He still saw no reason 
to alter his view. The author had given them 
very good photographs, but their interpretation 
was another matter, the author having his, and the 
speaker his own. There was no sufficient evidence 


that either was right, and the speaker saw no 





reason for believing that his own view was not the 
correct one. Copper and arsenic would undoubtedly 
combine with oxygen, and in some experiments by 
the speaker he had distinct evidence that the 
oxygen was present as something else than as 
Cu,0. It had been dissolved in the copper, and 
segregated out along the crystal boundaries. 

Dr. Rosenhain, who spoke next, said that the 
question as to the part played by non-metallic 
matter in all metals from steel to platinum was 
still one as difficult as it was important. He fully 
agreed with the author that progress in metallurgy 
depended on understanding these oxides so that they 
might the more effectively get rid of them. The 
author said in his paper that oxides were not soluble 
in metals, but he thought he must mean not soluble 
in solid metal, since they were easily soluble in 
molten metal. To determine the actual degree of 
solubility of oxides in the metal was a matter of 
great difficulty, and he thought the most promising 
lan was to find accurately the depression pro- 
duced by them in the freezing point. This was, no 
doubt, a differential method, but he thought it could 
be made an accurate one, the more so that the effect 
of small quantities of different impurities was purely 
additive. He was now, he might add, engaged in 
a research along these lines. Another possible 
plan was to volatilise the metal in vacuo, leaving 
the oxide behind. With aluminium this afforded, 
perhaps, the only ho of success, although 
the presence of oxide played a vital and 
important part, as anyone who had dealt with the 
metal would realise. As to the part played by 
oxygen when another metal were present, it might 
be pointed out that deoxidised bronze contained 
oxide of tin, no oxide of copper being left. In 
other cases there might be a mutual solubility of 
the oxides, the more especially when silica was 
also present. As to the interpretation of the photo- 
graphs he thought something might be done by 
heating the specimens in an atmosphere of hydrogen, 
and observing which parts were reduced and which 
not. The method was not exactly a pleasant one 
to handle, but he thought gaseous etching of this 
kind would solve the difticulties raised by Professor 
Huntingdon as to the proper interpretation of the 
micrographs. 

Mr. F. Johnson objected to the author's state- 
ment that a quantity of cuprous oxide ten times as 
great as a lead content, held to be injurious, and 
essentially more dangerous, was commonly passed 
over in analyses. One of the specimens he had 
exhibited in reading his paper that morning had 
contained lead, and was ruined because oxygen 
was absent. He asked whether the bronze repre- 
sented in Fig. 14 of the author’s paper had been 
analysed for oxide. Theauthor had said that there 
was an excessive amount of oxygen in commercial 
copper. Manufacturers had, however, to take their 
crude om in the state it entered the country, 
and to this it was necessary to add oxygen in order 
to balance the impurities. Hence the oxygen must 
not be regarded as excessive and something to be 
got rid of, though, no doubt, if it did exceed certain 
limits there would be trouble. He considered 
that the speaker's view that arsenious oxide was 
reduced by copper with the formation of cuprous 
oxide was confirmed by the paper he had read that 
morning, the whole three constituents being found 
in some of the specimens. 

Dr. Desch said that when arsenic was added to 
copper containing oxide there was a gradual dis- 
appearance of the eutectic, accompanied by the 
appearance of a ground mass showing dendrites. 
Arsenic, in his view, increased the liability to under- 
cooling of the metal before it solidified, so that the 
eutectic did not appear. Thus eutectics were very 
rare in igneous rocks, because the latter were under- 
cooled before they solidified. The change effected 
by arsenic was thus merely a change in the amount 
of the departure from the equilibrium diagram. 
There was, he thought, some evidence, or sugges- 
tions of evidence, that solid solutions of oxides in 
metals might be formed. Progress was, however, 
hampered by the impossibility of getting accurate 
estimates of oxygen by analysis. The methods at 
present in use were most unsatisfactory. The 
alternatives suggested by Dr. Rosenhain might be 
feasible at the National Physical Laboratory, but 
were impracticable to workers possessed of a less 
elaborate equipment. 

Mr. Vaughan Hughes said that the paper was of 
extreme practical importance. No end of trouble 
was taken to deoxide metals in the process of manu- 
facture, and then they were frequently, when put 





into service, maltreated by allowing hot oxygen to 
play upon them. He did think that it should be 
strongly impressed on members that treatment of 
this character should be used as little as possible. 

Dr. Rose said he had been perturbed by the 
author’s statement that oxides were not soluble in 
their metals, as he had hoped that in some cases 
they were, but he could not feel sure of it. Oxygen 
had been spoken of as if it were invariably a male- 
factor ; but, so far as minting was concerned, though 
it was had in nickel, they put as much oxygen into 
gold as they possibly could. The trouble met with 
in coining gold was from the presence of tellurium, 
lead or bismuth, all of which could be got rid of 
by oxygen. They supposed that the oxide of lead 
found was dissolved in the gold, since if gold 
were subsequently annealed in a reducing atmos- 
phere, it was rendered slightly brittle. 

Mr. Hudson asked if the author had had any 
experience with the methods suggested for deter- 
mining oxides in the malleable brasses. 

Mr. Archbutt said he quite agreed with the author 
as to the important part played by oxides in metals. 
In the case of certain qualities of steel, particles of 
oxides, slags, &c., were disseminated throughout 
the whole mass. The bearing metal illustrated in 
the author’s Fig. 1 appeared to him to be full of 
holes rather than of particles of oxide; but if the 
spots were oxide, it was an extremely bad sample. 

he 0.115 per cent. of oxygen found in the 
fractured fire-box plate was a large amount, there 
being none in good plates. He had, however, seen 
numerous sulphur particles in a plate which gave 
good service. He asked what was the method of 
analysis which led to 200 or 300 per cent. errors 
in the determination of oxygen. The author had 
laid stress on the presence of oxides in steel as 
promoting corrosion, but had said nothing as to 
sulphides, which had quite as bad an influence. 

Professor Gowland, in calling upon the author to 
reply, said that all who dealt with metals did, for 
good reason, consider oxygen a general malefactor, 
save in the case of ‘‘ tough pitch” copper. 

In reply, Mr. Law said that he was afraid that 
matters had come to a deadlock between Professor 
Huntingdon and himself as regarded the inter- 
pretation to be put on his micrographs. He had 
fully expected that Dr. Rosenhain would agree 
generally with his paper, since all those who had to 
examine metals which had failed in service could not 
fail to be convinced of the importance of non-metallic 
impurities. Dr. Rosenhain was quite right in 
believing that he had meant to say that oxides did 
not form solid solutions. The determination of 
oxygen was a most difficult matter, and he feared 
that Dr. Rosenhain’s plan of effecting this by volati- 
lising the metal was somewhat Utopian, the quantity 
of oxide being so small and the mass of metal so 
great. He had more hopes himself of micrographic 
examinations, and thought that the submission 
of polished sections to gaseous etching should give 
most valuable information. His own conclusions 
were, in fact, based upon the study of etched 
sections. Mr. Johnson had claimed that his own 
specimens were improved by oxygen, but his tests 
were tests shortly after manufacture. The trouble 
with oxides was that a metal containing them 
might pass all tests successfully, but later on break 
down in service, where mysterious fractures 
were generally due to oxides. Dr. Desch’s sug- 
gestion that arsenic promoted under - cooling 
was interesting. As to the solubility of oxides in 
metals, they were probably not absolutely in- 
soluble, but the solubility was certainly very limited, 
at least in most cases. He had considerable exper'- 
ence with oxides in ordinary brass, where they 
were often distinctly injurious, particularly in pro- 
moting corrosion, as in the case of condenser-tubes. 
Mr. Archbutt had suggested that the spots in 
Fig. 1 were merely holes, but the speaker had 
convinced himself that they were actually oxide. 
He was fully convinced that the estimates of oxygen 
in copper were fully as much in error as stated in 
his paper, and in this he had the support of Sir 
Ge Muntz. 

Mr. Archbutt here said that he had been struck 
by the fact that the copper referred to by Sir 
Gerard Muntz contained only about 0.002 per cent. 
of oxygen, which was very much less than was 
usual in finery copper, and with this he thought 
that the error in estimating the oxygen never 
approached the author’s figures. 

r. Law, resuming, said that personally he was 
convinced that the estimates (of oxygen in copper) 
generally published were very wide of the mark. 








A A te Sa na 2 a RI 











Oct. 4, 1912.] 


ENGINEERING. 


449 





OxyGEN In Brass. 


Professor T. Turner next gave an abstract of his 
paper on ‘* Oxygen in Brass,” which was published 
on page 444 of our last issue. 

The discussion was opened by Dr. Rose, who 
said that he was much interested in the paper, and 
sincerely hoped that the author would himself 
solve his own problem, and find some satisfactory 
method of determining the oxygen present in brass. 
He asked whether the reduction of Cu,O by zinc 
was really a definite irreversible reaction, since ex- 
periments were described by Percy which pointed 
to the conclusion that the result was not indepen- 
dent of the temperature. 

Mr. Vaughan Hughes said that everyone engaged 
in the brass industry had attempted to solve the 
problem of determing the oxygen in brass. He had 
made the attempt himself, but so far without success, 
It would certainly be most useful if anyone could 
suggest a practicable method. If a piece of brass 
and of copper were placed side by side in a tube 
heated to 700 deg. Cent., and pure steam passed 
over the samples, oxide of zinc would-be found in 
the brass specimen, and zinc would be deposited on 
the copper where the latter touched the brass ; but 
the copper would otherwise remain quite bright. 

Mr. Archbutt, who spoke next, said that he was 
glad to have the subject brought up, as it showed 
where we stood. He had himself never attempted 
to determine oxygen in brass, and asked whether it 
would be ate to distil off the zinc from a 
sample by heating it in vacuo, and then to reduce 
the residue by hydrogen ata high temperature. The 
loss in weight should give the oxygen present. It 
would, however, be necessary to prove that no 
volatile oxides were produced in the operation. 
He would like to know whether the author thought 
this would be practicable. He feared it did not 
meet the demand for a simple method, but when 
simple ones could not be. devised it was necessary 
to adopt more complicated. Another plan which 
suggested itself was that by heating brass in CO any 
oxide might be reduced and measured as CO,. The 
quantities to be estimated were, however, so small 
that neither method might be practicable. 

Mr. Boeddicker asked whether it would not be 
possible to cover the specimen with sulphur and 
convert the zine into sulphide by heating it. 

Mr. Johnson said that he had tried similar 
experiments to the author, and had been equally 
unsuccessful in getting a satisfactory determination 
of oxygenin brass. Possibly satisfactory estimates 
could be made by means of a microscope, since it was 
stated that the zinc oxide was distinctly visible 
between the crystals of a brass to which oxygen had 
been added. 

Professor Gowland said there was no doubt but 
that oxygen existed in brass as ZnO. This could 
be demonstrated by taking dry copper, mixing it 
with zinc, and melting. The resultant brass was 
so charged with zinc oxide that it could not be 
poured, As to the determination of oxygen, Dr. 
Rosenhain had suggested one method by determining 
the lowering of the freezing point. This, no doubt, 
was simple, but it was far from easy, and could 
hardly be adopted in a works laboratory. He had 
experience in spelter works of the reaction between 
HO and zine. If there were water in the charge, 
the zine that distilled over was oxidised almost 
immediately by decomposing the water. The same 
thing would happen if the oxide were reduced, as 
Mr. Archbutt proposed, by means of CO. An 
(lioxide formed would be reduced again by the Zn 
vapour so soon as the temperature fell. 

In answer to Dr. Rose, Professor Turner said 
that the equation he had given for the reduction of 
oxide of copper by zine represented exactly the 
experiment as carried out at Birmingham. Oxide 
of zine, he added, was not volatile even at 1200 deg. 
Cent., whilst all the Zn would be distilled off from 
brass at a temperature of from 1100 deg. to 1200 deg. 
Cent. In polished specimens of brass the oxide 
was represented by the holes left on the surface, 
whence it had been removed in the process of 
polishing. 

AUTOGENOUs WELDING. 


i Two further papers were read on Thursday, the 
26th ult., one on ‘‘ The Autogenous Welding, by 
Means of Oxygen and Acetylene, of Copper and its 
Principal Alloys and of Aluminium,” being by Dr. 
F. Carnevali, of Turin, and the other by Mr. A. E. 
Tucker on ‘ The Joining of Metals.” Neither 
author was present, so the first-named was intro- 
duced by Professor Gowland, who said that the 





per described the welding, by means of the acety- 
ene blow-pipe, of wire-drawn rods of copper and 
of aluminium. The junctions were tested mecha- 
nically and examined microscopically. The speci- 
mens did not, in general, break at the weld, but 
through the metal in the immediate vicinity 
thereof, and at a stress equal to only about one- 
half the normal tensile strength of the metal; hence 
the author arrived at the conclusion that the copper 
should not be welded by acetylene if it were to be 
used in situations where it would have to withstand 
severe stresses. 

Mr. Tucker's paper was summarised by Dr. 
Rosenhain. The author pointed out that the join- 
ing of metals by riveting and folding was now to 
no inconsiderable degree being replaced by auto- 
genous welding or by brazing. hen iron and 
steel were united by brazing it was very important, 
the author said, that the solder should be free from 
tin, as little as 0.5 per cent., if used in brazing 
bicycle-frames, making the joints unsatisfactory 
and unsafe. Brazed cycle-joints could, he stated, 
be made very satisfactorily by electrical means. A 
suitable brass wire was wrapped round the tube, 
and the joint surrounded with an atmosphere of 
coal gas. On ing a current through the joint 
the local heating fused the brass, whilst the gas 
kept the surfaces free from oxide. No borax was 
required, nor was previous cleaning necessary. 
The author stated that there had been much difti- 
culty experienced in soldering aluminium, but that 
if the metal were properly cleaned, and the solder 
aluminium, with only sufticient alloy to reduce its 
temperature of fusion by a few degrees, joints 
could be made which would withstand the steam 
test. Oxy-acetylene welds of 4 in. copper rods 
showed, the author stated, 95 per cent. of the 
strength of the original bar. The author also 
described an interesting process of making com- 
pound strips of copper and aluminum. The copper 
sheet was pickled and cleaned. Aluminium powder 
was next brushed on by machinery, or by rubbing 
the surfaces with brushes or rollers of aluminium 
wire. A sheet of cleansed aluminium was next 
laid over the copper, and the pair heated and 
passed through rolls. A perfect union of the two 
metals was obtained free from lamination. 

Dr. Rosenhain described the steam test, to which 
the author had referred. In this the aluminium 
joint was exposed for some hours to the action of 
steam from distilled water, or, still better, to the 
action of distilled water kept at the boiling-point. 
Under this test most of the solders used for 
aluminium would disappear within a few days. 

Dr. Rosenhain added that he had recently heard 
a paper by M. Frémont on welds of steel by means 
of the oxy-acetylene blow-pipe. As the result of 
his tests M. Frémont concluded that the method 
should be prohibited where failure might be danger- 
ous to life. This contention had naturally raised a 
storm, and it was pointed out that chains were 
epee all welded, and that lap-welded pipes 

ad been used with success. M. Frémont, in reply, 
had pointed out that the stresses in such pipes 
were small. The speaker would not himself go 
quite so faras M. Frémont, but he did believe that 
extreme care was necessary in repairing or welding, 
by this process, parts subject to severe strain. 
Many such welds had been tested at the National 
Physical Laboratory, and the results strongly con- 
firmed the views expressed by Dr. Carnevali. 
The resulting injury was not at the weld itself, 


Y| but in the adjacent parts, which had to be over- 


heated in making the weld, unless the precaution 
were taken to thicken them up at the outset. 
A reduction of 50 per cent. in the strength was 
by no means an overestimate. 

Mr. Johnson said that the danger often met with 
in bicycle solders arose from its forming a eutectic 
with the copper of the braze. 

Mr. Law said he could fully bear out what Dr. 
Rosenhain had said, that great caution was needed 
in welding, by the oxy-acetylene process, parts the 
failure of which would endanger life. If properly 
made, no doubt excellent results could be obtained; 
but the trouble was that many joints did not 
receive due care, and there was no way of dis- 
tinguishing a good from a bad weld save by testing 
it to destruction. 

Mr. Thorne, who spoke next, said he agreed 
with Dr. Rosenhain that the hot-water test was 
more searching than the steam test, and he did not 
think that any solder but pure aluminium would 
successfully withstand it. It was not, however, 
easy to estimate the value of this test to manufac- 


|turers, since there was no definite correlation 
between the time a joint could resist this test and 
its endurance in practice. He would like to know 
from the author whether a process similar to that 
used in the manufacture of Sheffield plate could be 
adopted for plating steel with nickel or with copper. 
He had found that on an experimental scale it was 
ible to unite nickel and iron sheets simply using 
orax as a flux, but he would like to know whether 
the process was worked commercially. In joining 
metals with aluminium powder mixed with an oxide 
or a sulphide, how was the sulphur got rid of? It 
would be likely, he thought, to have a deleterious 
effect on nickel and cupro-nickel. He would also 
be glad to know if the process of burning on was 
—_- to the manufacture of compound strip, 
also to learn what the compound strip was used 
for. He knew that a strip of this kind was em- 
_— by some Continental Powers for jacketing 
ullets. 

Professor Gowland said he was exceedingly sorry 
that the authors were absent, since their con- 
clusions were in some cases contradictory, par- 
ticularly as regarded the strength of acetylene- 
welded copper. It was possible that the ditference 
lay in the proportion of oxygen mixed with the 
acetylene, and that Dr. Carnevali had used a 
reducing flame. He was sorry that Mr. Tucker 
had used the term ‘‘spelter” for brazing brass, since 
the term was purely local and likely to be confused 
wit ‘‘spelter” properly so called, which was zinc. 
He fully agreed with several other speakers that 
both welding and brazing were unsuitable where 
heavy stresses had to be carried, and the brazing of 
steam-pipes should be totally prohibited, because 
when the process was carelessly done the structure 
of the metal near the braze was altered, particularly 
if a reducing flame were used. There appeared to 
be an impression that autogenous welding was new, 
but the Romans used it for lead pipes which were 
to be put underground. These were made by 
bending up a sheet to form a tube and recurving 
the edges. Molten lead was then run between 
these recurved edges until fusion took place. For 
_ not to be used underground the Romans used 
soldered joints, their solder having the same com- 
position as that now used. In Japan, he might 
add, burning on was largely resorted to in the 
manufacture of bronze vases. These were always 
cast in a simple form to start with, and the handles 
and raised ornamentation burnt on afterwards. 
To effect this operation a small clay mould was 
secured against the side of the vase, and metal run 
through it till union took place. The excess metal 
was subsequently filed off. 

A vote of thanks to the Institution of Electrical 
Engineers, to the Director of the National Physical 
Laboratory, to the Superintendent at Woolwich, 
to Messrs. Fraser and Chalmers, and to the authori- 
ties at Brooklands, was then moved by Professor 
Gowland, and Dr. Desch having proposed a vote of 
thanks to the President for his services in the 
chair, the proceedings terminated. 





TEN DAYS ON THE PANAMA CANAL 
IN APRIL, 1912. 
By G. W. Eves, B.A., B.A.I., Dublin, 
M. Inst. C.E. 
(Concluded from page 418.) 
Tue Locks. 


THE general design of all the locks is the same, 
but the method of constructing differs in each 
case. Each series of locks is in duplicate, so that 
if the traffic is heavy, one set can be used for Kast- 
bound and the other for West-bound traffic. The 
length of each lock is 1000 ft., but as the length of 
most vessels does not exceed 600 ft., an inter- 
mediate gate divides the 1000 ft. into a 600-ft. and 
400-ft. chamber. In this way water will be saved, 
The width is 110 ft., and the depth of water over 
the sills is 41 ft. 8in. in fresh, and 40 ft. in salt 
water. 

The twin-locks are separated from each other by 
a wall about 81 ft. high and 60 ft. thick, built solid 
for a little more than half the height. At this 
nap the wall divides into two retaining-walls. 

he space between these two retaining-walls will 
be filled with earth, with the exception of a part 
built as a tunnel. This tunnel will be divided into 
three parts. The lower division will be used for 
drainage, the centre for electric cables for lightin 
and supplying power to work the gates an 





valves, &c. The upper section of the tunnel will 
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act as a passage for the men to reach and work the 
machinery. The side or outside walls of each pair 
of locks vary in thickness from 45 ft. to 50 ft. at 
floor-level, diminishing to 8 ft. at the coping-level. 
For raising and lowering the water-level in the 


| 1. The centre wall of each flight of locks is produced 
1000 ft. beyond the side walls on both the up and 
the down-stream ends of the locks. Every vessel 
on approaching the locks to pass through them will 
| be required to come toa dead-stop by mooring up 





tion. This gate will be used in case it is necessary 
to pump any of the locks dry for inspection or 
repairs. 

5. If any accident should happen which would 
permit of free communication between the high and 


locks there is a tunnel, 18 ft. in diameter, in each | alongside this centre wall before proceeding any | low levels through any of the series of locks, an 


of the side walls and in the centre wall. The 
invert of the tunnel in the side walls is about floor- 


‘further. This long pier is shown in Fig. 25. 
| 2, The second precaution is that vessels will not | 


arrangement is being made for checking the fiow 
of water so as to enable a caisson to be put in 


level, but the tunnel in the centre wall is somewhat be allowed to go through the locks under their own | position. 


higher. Running under the floor of the locks at 


| steam, but will be taken in tow by electric loco- 


A steel-girder swing-bridge will be erected near 


right angles to the main tunnels are smaller ones, | motives running on the edge of the lock walls. For | the edge of the outside wall of each series of locks 
about 35 ft. centre to centre, each having an area this purpose a line of rails is being laid as near as and just clear of the highest set of gates. This 
varying from 33 to 44 sq. ft. These cross-tunnels | possible to the edge of the wall on each side of | bridge will be of such a length that when swung 
connect with the main longitudinal tunnels in the | the locks, with a return line for the locomotive | over the lock entrance it will span the lock and 


side and centre wall alternately. In each cross- 


‘further away from the edge. For towing vessels | 


rest on the opposite side. The cross-girders of 


tunnel are five vertical shafts connecting with the the rack system will have to be used. Fig. 21, this bridge will be cantilevered out on each side 


lock overhead. 


Plate XLVIII., shows this rack laid alongside the | 


beyond the main girders. To the ends of these 


Fig. 21, Plate XLVIII., shows the lower couple | centre lock of the Gatun series, and Fig. 26, Plate | cross-girders, underneath, on the side nearest the 
of twin locks at Gatun, looking towards the Atlantic XLIX., shows how the line is carried over the | gates when the bridge is swung across the lock, will 
Ocean. The position of the lower and intermediate | recess cut in the wall for the gates. When running be hinged very strong girders. The other ends 
gate-sills can be seen plainly, and the openings in | on the return loop the ordinary adhesion only will | of these hinged girders will be slung from the other 


the floor of the lock to admit the water. The centre 
wall between the twin locks has been partly com- 
pleted. The large number of openings provided 
into the lock-chamber will prevent any very strong 
eddies from forming when water is admitted at the 
high pressure which will exist when the valves are 
opened at the commencement of each lift. It is 
not intended to let the water rise or fall at a 
greater speed than 2 ft. per minute. For this 
purpose at the commencement of each lift it is 
probable that the valves leading into the main 
tunnel in the side wall only will be opened. As 
the head of pressure gets reduced the valves on the 
opposite to will be opened, so that when the 
pressure in the two consecutive locks is nearly 
equal all the valves will be opened. An allowance 
of 15 minutes is calculated for filling the lock. 

From the above description and the cross-section of 
the locks, Fig. 36, it will be seen that the main tunnel 
in the centre wall of any series connects with all the 
locks of that series. Supposing there is a vessel in 
any one of the locks going down, and another 
vessel going up, in either the twin lock immediately 
on the other side of the centre wall or in a lock at 
a lower level of that series, the water escaping 
from the lock in which the vessel is descending can 
be run via the tunnel in the centre wall into the 
lock in which the vessel is ascending. In this way 
a great saving of water can be made. 

The main longitudinal culverts are controlled by 
Stoney valves near the lock-gates, and the cross 
culverts by cylindrical valves placed near their 
junctions with the main culvert. Both the intake 
and exit of the main culvert in the centre wall are 
at right angles to the axis of the locks outside the 
gates. There are three rectangular openings, as 
shown in the right-hand bottom corner of Fig. 22. 
For the culverts in the side walls the intake and 
exit are parallel to the axis. A quadrant is cut 
out of the wall, and the culvert empties into this, 
as shown in Fig. 23, and not direct into the lock 
outside the gates. Fig. 24 shows the exit in the 
outside wall of Pedro Miguel locks. It will be 
seen that the exit is simply the full circular section 
opening into the recess in the side wall. 

The lock-gates are of the double-leaf mitering 
type, and vary in height from 46 ft. to 79 ft. Each 
leaf has a length of about 65 ft. and a thickness in 
centre of 7 ft. The weight of each leaf varies from 
300 to 600 tons, according to height. The water- 
tight joint at both the hinge and the sill is made 
by white metal. In order to decrease the weight 
of the gates when being moved the bottom com- 
partments are made watertight, so as to give flota- 
tion. When the gates are shut, water is let into 
some of the upper compartments, so as to increase 
the weight and make the joint on the bottom sill 
tighter. When in motion the gates hang simply 
on their hinges, there being no roller resting on 
the floor of the lock. 

For erecting the gates a temporary pin-connected 
bridge is placed across the lock-chamber, resting on 
the top of the side walls. A travelling crane running 
on this bridge lifts the various parts into place. The 
horizontal web-girders, which are riveted up before 
being put into place, weigh from 12 to 18 tons each. 

The most interesting features of the locks are the 
devices for protecting the lock-gates from injury 
either by ships colliding with the gates or other 
accident which would open through communication 
between the high and low-level water. Any such 
accident would be an international calamity, and to 
— this there are five precautions taken, as 
ollow :— 


be used. For most vessels four locomotives will be 
required, one on either bow and one on either side | 
at the stern, to stop the vessel. Each locomotive | 
will be provided also with a winding-drum. For | 
very large vessels like the Olympic it is thought | 
probable that twelve locomotives will be required | 
altogether. 

3. In case the vessel should show signs of over- 
running her berth alongside the pier, an arrange- 
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ment is being made for providing an hydraulic 
buffer to bring her toa stop. For this purpose a 
groove is being made down each wall of the lock 
and along the bottom some distance outside the 
outside gates of each series of locks. In this groove 
a chain forged out of 3-in. iron will be laid. The 
ends will be attached to hydraulic cylinders in the 
walls. Under normal conditions the chain will lie 
housed in the groove ; but if it is seen that a vessel 
is likely to collide with the gates, the chain can be 
| raised and stretched across the lock at coping-level 
| by means of the hydraulic cylinders. If the vessel 
|does collide with the chain, the cylinders will act 
like an hydraulic buffer, and it is calculated that a 
vessel of 10,000 tons will be brought to a stop in 
70 ft., when moving at 4 miles per hour. The 
groove for this chain is seen in the walls in Fig. 27, 
Plate XLIX., in the parallel part just before the 
side wall begins to splay outwards. 

| 4, Another precaution is taken by placing double 
gates at each end of the upper lock of each flight. | 
| If the first set of gates should be destroyed by a 
| collision, it is hardly likely that the vessel would | 
|reach the second set. Fig. 34, page 451, shows the 
two inside pair of gates under construction in the 
Pedro Miguel Locks. It will be noted that one pair 
is on the high-level, and the other on the low-level 
lock. A temporary stairway is seen giving access 
| from one level to another between the partly-opened 
‘gates. The arrangement brings up the total | 
number of gates in use on the canal to 84 leaves, 
used for locking vessels. In addition to these 











| gates an extra gate is being provided at the lower | 
| end of each flight mitering in the opposite direc- | 


ends of the cross-girders. When it is required 
to bring this emergency dam into use, the bridge 
will be swung across the lock and the slung ends 
of the hinged girders will be unfastened. These 
ends will then fall down to the floor of the lock 
and fit into grooves or sockets prepared for them 
along the floor of the lock. In case these girders 
do not fall correctly into their sockets, winches 
will be arranged powerful enough to raise the free 
ends and lower them a second time. There will be 
twelve such girders. The current during this 
operation is calculated at flowing 12 ft. per second. 
When these girders are in place they will form 
guides down which steel plates will slide in grooves 
to form a sheet-steel dam. It is calculated that 
this will check the flow of water sufficiently to allow 
of a caisson being floated into place. In Fig. 27, 
Plate XLIX., the sockets are seen in the top near 
the edge of the raised sill just in front of the gates, 
and the caisson stop is seen just beyond the furthest 
arch on the outside wall, and the three valve open- 
ings of the centre wall. 

About 90 per cent. of the accidents in locking 
and docking vessels are due to misunderstandings 
between the captain on the bridge and the engineer 
in the engine-room. It is hoped, therefore, to 
eliminate such accidents by the Canal Commission 
supplying all the motive power while passing 
through the locks. The electric locomotives are 
not designed to go more than 2 miles per hour 
while using the rack, so there should be no fear of 
a collision with the gates when once the ship is 
coupled on to the locomotives. 

The transportation of the materials for concrete, 
of which the locks are made, determined in each 
case the method of construction, on which point 
only is there any difference between the various 
locks. 

In the case of the Gatun locks the stone is 
quarried at Porto Bello, about 20 miles east of 
Colon, and the sand comes from about 20 miles 
further east again. The cement is landed at the 
Cristobal wharf. All these materials are trans- 
ported by the old French canal to a point about 
a quarter of a mile from the locks. Spanning the 
old canal are two duplex travelling aerial cable- 
ways with towers 85 ft. high, 800 ft. centre to 
centre. By means of 70 cub. ft. grab buckets run- 
ning on these cable-ways the stone and sand is 
transferred to stock piles between the canal and 
the dam. The cement, which comes in barrels, is 
stored in a shed 106 ft. by 490 ft., partly overhang- 
ing the canal. This shed is divided into ten bays, 
each traversed by a 2-ton travelling crane, which 
transfers the cement to hoppers at the end of the 
shed. A double line 24-in. gauge electric railway 
working on the overhead trolley system runs 
underneath these cement hoppers. These lines 
run singly in tunnels underneath the stock piles 
of stone and sand. The trucks which run on these 
lines are of steel, with hinged side doors, with the 
bottoms inclined outwards at an angle of 52 deg. 
from the horizontal. Steel partitions divide each 


car into compartments, which take the correct pro- 


portions of cement, sand, and stone. The trucks 


‘start at the cement-shed, taking two barrels of 


cement, and, passing through the tunnels under the 


'sand and stone stock-piles, take the correct quan- 


tity of sand and stone through hoppers in the roof 


‘of the tunnels. The concrete mixers are con- 


tained in a shed seen in Fig. 28. They are eight 
in number, and are capable of mixing 2 cubic yards 
of concrete each. They are placed near the locks, 
raised to such a height that they can deliver the 
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mixed concrete into flat cars carrying skips running | the full height of the finished wall, and long enough 
alongside. The mixers are arranged so that four | to build a section 36 ft. in length. The walls were 
deliver on one side and four on the other side of | not built in continuous sections, every second sec- 
the battery. The circular gallery running round | tion being first built and the intermediate sections 
the near end of the shed is for the 24-in. gauge /| filled in afterwards. This method necessitated the 
trucks to run back after having delivered their | wall being built for the full height right away, but 
contents. The trucks containing the skips of con-|as the lock is founded on rock no settlement or 


rails carrying a travelling gantry, or what is termed 
locally a ‘‘berm” crane. This berm crane has one 
fixed arm projecting out at a high level overhang- 
ing the stock-piles. A grab lifts up the stone and 
sand from the stock-piles and deposits it in hoppers, 
where it is measured before passing into the mixers. 
From these mixers it is transferred to the wall in 
buckets running on the smaller arm. 














crete are hauled by an electric locomotive working on | cracks resulted. Owing to the even temperature 
also, it is not found necessary to arrange any 
expansion joints. 

Fig. 30 is a view showing the whole interior of 


the third-rail system on a double track running the 
full length of the locks outside the outside wall on 
one side. 
by four duplex aerial cableways, similar in every 
respect to those used for transferring the sand and 


These tracks and the locks are spanned | 
'the Gatun locks, the three different levels can be 


For building the centre wall a travelling gantr 
with two fixed arms runs along the floor of wach 
lock. One arm overhangs the centre wall, and the 
other overhangs a track, on which skips of con- 
crete mixed outside the lock are delivered. The 





seen right up to the gates which are being erected 
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stone from the canal barges to the stock-piles. The 
skips of concrete are lifted off the trucks, and are 
transferred wherever required by these cableways. 
One of the towers of these cableways is seen on the 
left-hand side of Fig. 28, Plate XLIX. They are 
worked altogether by electricity, and can be moved 
to any position along the full length of the locks. 
These cableways are also used for earth-filling at the 
hack of the lock side walls and in the centre of the 
centre wall. Fig. 29 shows two cableways spanning 
the lower ends of the locks. It also shows a tem- 
porary dam built at the lower end of the locks for 
keeping out the canal water, which has a clear run 
from here to the Atlantic Ocean, seen in the dis- 
tance. The rack railway along the edge of the lock 
is not laid here, but the ordinary adhesion return 
loop-line is laid. 

_ The method of moulding the face-work at the 
Gatun locks is peculiar. A steel frame-work 
carried on trolleys running on lines laid on the lock 
floor was built. This is shown in Fig. 30, Plate L., 
where there are three frames on the right-hand side 
and twoon the left. These frames are triangular in 
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section, one side being vertical to carry the timber 
shuttering of the wall. This vertical side was made 








Fic. 35. THe Upper Gates; Pepro Micvent Locks. 
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same arm can also pick up skips of concrete mixed 
by the berm crane. The shuttering for the con- 
crete in the Pedro Miguel and Miraflores locks is 
of the self-supporting type, the vertical timbers of 
one layer being held in ook by bolts fixed in the 
layer below and by wires through the concrete 
being laid. Fig. 32 shows the intake of the side 
The method of construction for the Pedro Miguel | wall at the upper end of Miraflores locks under 
and Miraflores locks is the same. The stone is| construction. A concrete-mixer is seen in the fore- 
quarried at Ancon, a hill inside the canal zone near | ground on the right for concreting the foundation 
Panama. Thestone-crushers are at the quarry, and|of the wall. Fig. 33, Plate L., Fig. 35, annexed, 
the broken stone is loaded there intotrucks. Sand | and Figs. 39 and 40, Plate LI., show other parts of 
is dredged from a place up the coast about 20 miles | the work, and do not require any special explana- 
from Panama, and transferred to high-level bins at! tion. Fig. 36, above, is a diagram showing a cross- 
Balboa, where the canal runs into Panama Bay. |section of lock-chamber and walls of locks, and 
There are trestles running the full length of | Figs. 37 and 38 are diagrams of the emergency dam 
the side walls of the locks, some distance out-| at the upper end of the locks. 
side them. The trains carrying stone and sand 
are run on to these trestles, and the sand tipped Panama Ratiway. : 
one side and the stone tipped on the other side.| This railway, as built in 1850 by Aspinwall, 
Between these stock-piles and the lock-walls are | Stephens and Chauncey, ran along the present bed 


at the top end. Fig. 31 is a view taken across the 
lower ends of the walls, and shows the recesses for 
the low gates, which mitre the other way, for drying 
the locks. The centering for an arch to bridge over 
this recess is also shown for the far wall, and the 
skew-backs with reinforcing rods projecting for the 
arch in the centre wall. 
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of Gatun and Miraflores lakes, and has had to be | and in the season is full of tourists and visitors to 


relocated from time to time as the work progressed. 
The French, on starting work, bought this line for 
18 million dols., and the United States at the 
time of their purchase from the French valued it 
at a little over 9} million dols. For making 
the Gatun dam the line was doubled between 
Culebra and Gatun. On February 18, owing to 
the water in Gatun Lake being allowed to rise, this 
line had to be abandoned, and a new high-level line 
made from Gatun to Matachin. The piece between 
Pedro Miguel and Corozal had also to be relocated 
on account of Miraflores Lake. At first it was 
arranged that the line should run on the 40-ft. berm 
at the 95-ft. level through the Culebra Cut, but the 
slides in the Cutting were considered too disturbing, 
so the line had to be run round Gold Hill. It will 
be therefore practically a new line for nearly the 
whole distance, and will cost, when complete, about 
9 million dollars. Its length will be 47.1 miles, or 
slightly shorter than the original line. 

At present the old line is in use between Gamboa 
and Pedro Miguel, on account of the workshops 
situated at Gorgona and Matachin. The large 
construction offices and quarters are also on that 
side of the canal at Empire and Culebra. This 
section of the line therefore will be one of the last 
to be abandoned. Where the railway crosses the 
Gatun River a bascule bridge is being built, and a 
viaduct about a quarter of a mile long with a 
200-ft. span across the Chagres River near Gamboa. 


QUARTERMASTER’S DEPARTMENT. 


This is a very important department in the con- 
struction of the canal, as it looks after the supply 
of labour, material, and stores, both engineering 
and food, and also quarters. When the Americans 
took over the work of construction the supply of 
labour was rather a difficulty. Now, however, it 
has become generally known throughout the world 
that good and regularly-paid wages can be got, and 
labour flocks there of its own accord, chiefly from 
Italy and Spain and the West Indies. The superior 
appointments are nearly all filled by United States 
army officers. Civilians were found to be too 
independent, as they never stopped long enough 
in one place, and the work therefore suffered from 
the frequent changes of staff. 

The labour force altogether amounts to over 
35,000, of which over 5000 are skilled labourers 
and artisans from the United States, 4500 Spaniards 
and Italians, and 25,000 West Indians. The average 
rate of wages for these latter is about 10 cents per 
hour, and about 20 cents for European unskilled 
labour. 

The material and supply branch has eight general 
stores, which contain on an average about 4,500,000 
dollars’ worth of supplies of various kinds. These 
supplies necessitate about one steamer per day 
coming into Cristobal Wharf. 

The food and clothing department also runs hotels 
and restaurants in the canal zone. There are 
twenty-two general stores for supplying food, &c., 
at the various campsand villages which have sprung 
into existence. In this way a total population of 
about 65,000 are supplied. A cold storage, ice- 
making, bakery, coffee-roasting, and laundry de- 

rtment is alsorun. Asa guide to what is done 
in this way, a train of twenty-one cars leaves 
Cristobal early every morning with supplies of ice, 
meat, and other perishab!e articles in refrigerator 
cars for delivery at the various stations along the 
line. 

There are eighteen hotels in the zone, where 
meals are served to upper class or gold employees 
at a fixed sum of 30 cents each meal. In this way 
about 200,000 meals are served per month. 

There are sixteen messes for the lower grade 
European labourers, where three meals daily are 
served for 40 cents ; and fourteen kitchens, where 
West Indian labourers can yet three meals for 
27 cents. The monthly receipts from these amount 
to about 105,000 dols. 

No intoxicating liquors are sold at any of the 
hotels or restaurants run by the Canal Commis- 
sion, nor is it easy for any other shop to obtain a 
license to sell them. This reduces drunkenness 
and consequent crime toa minimum. The Young 
Men’s Christian Association has branches and club- 
houses scattered over the zone for providing recrea- 
tion and amusement for the employees out of work 
hours. 

The Canal Commission run a very large hotel at 
Ancon, Panama, called the Hotel Tivoli. This is a 


wooden building, containing about 500 bed-rooms, 





the canal. A very striking feature of the method 
of working is the facilities put in the way of tourists 
seeing the works. Special sight-seeing trains are 
run round the works about twice a week for ordi- 
nary tourists. Engineers are always treated with 
special courtesy, and, if properly introduced and 
vouched for, are given any information they require. 
The workmen on the works are very civil and 
obliging in explaining the various works and show- 
ing visitors round. In fact, everyone seems to 
take a special pride in the work in general, and 
their own in particular. 


SaniTaRyY DEPARTMENT. 


This department, as might be expected, plays a 
very important part in the successful carrying out 
of the work. Central America has a very bad name 
for malarial, yellow and other fevers, and one great 
cause of the success of the undertaking is the 
thoroughness with which this department carries 
out its work. 

For the last few years of the French occupation 
only sufficient work was done on the canal to pre- 
vent the concession from being forfeited. For over 
two years after the United States took over the 
work very little was done also in the way of engi- 
neering. These two years were given over to sani- 
tary work, drainage, and the preparation of quarters 
for those employed in the work, erection of work- 
shops, and collection of stores. In this way, when 
the work started in earnest, and the rush of work- 
men into the zone began, good quarters, commis- 
sariat, &c., were all ready and in working order. 
The healthiness of the zone as regards yellow fever 
now depends on the strict quarantine preventing 
anyone who has visited an infected port from having 
access to the zone until such time as all fear of 
infection has gone. 

As a preventive against malarial fever all quarters 
and offices belonging to the Canal Commission are 
= by copper gauze-wire netting. The quarters 

longing to the higher grades have the verandas 
netted in ; the others have only windows and doors. 
All houses, which are of wood, are raised up from 
the ground, and great care is taken to drain off rain- 
water and prevent any little stagnant pools forming. 
This is a considerable cause of expense, but 
experience has proved its undoubted necessity. 
In the vicinity of the works, all along the canal, 
the jungle is kept cut and the grass burnt. Drains 
are cut, and wherever possible swamps are filled 
up with material excavated from the canal. After 
the drains were cut ordinary burning was not found 
sufficient for keeping the drains and their imme- 
diate surrounding clear of weeds, so the drains and 
for a few feet on either side are sprayed with a 
weed-killing disinfectant. Special gangs are kept 
constantly at work on these drains, and also for 
spraying with kerosene all Is, &c., which 
cannot be filled up and done away with per- 
manently. 

The wire netting on the houses adds greatly to 
the comfort of those who live in them, as it keeps 
out innumerable though harmless flies and beetles, 
&c., which abound in the rainy season, and which 
otherwise would make it impossible to light a lamp 
in the evening. The comparative comfort with 
which men are able to live in is a great inducement 
to the men to remain on the canal for long periods, 
and the fact that some can have their wives and 
families with them is, of course, an additional 
inducement. In this respect a certain number of 
men in each grade are entitled to married quarters. 
If a man marries ‘‘ off the strength” he must find 
his own quarters. The great majority of work- 
men, however, are housed in Canal Company’s 

uarters, and when the number of workmen and 
the population of the zone, as previously referred 
to, is considered, an idea can be arrived at as to 
the number of married men. 

In conclusion, as regards the date of opening, it 
can be seen from our illustrations that the locks and 
such works are well advanced. The Culebra Cut- 
ting and its slides are what will delay the opening, 
if at all. The slides will always a cause of 
anxiety and uncertainty. It is thought that by 
about August, 1913. the water will be in the 
Culebra Cutting and the canal ready for passing a 
vessel through, if no untoward event happens. 

The engineers on the spot seem to think that the 
back pressure of the water will lessen the liability 
of the sides to slide in and the bottom to squeeze 
up. If these sorts of accidents should occur when 
once the water is in the canal dredging will have 





to be resorted to. In any case, it is difficult to see 
how a slide could block the whole of the 300-ft 
width of the channel. When the width of the 
Suez Canal is considered, it would be a very big 
slide which would stop traffic when once the canal 
is opened. 

As regards the general effect on the shipping of 
the world which the opening of the canal will have 
it is difficult to speak just at present. The United 
States are bound by treaty with Great Britain not 
to differentiate between the shipping of other 
nations. The companies which will be hardest hit 
by the opening of the canal are the trans-conti- 
nental railway companies of North America. Long 
ago, before any railway ran across the wide part of 
the American Continent, practically all traffic had 
to go overland via Panama. When railways were 
made across the States and Canada, the shipping 
companies via Colon and Panama had to compete 
with the railway companies. In order to keep up 
railway rates the railway companies started steam- 
ship lines running to Panama and Colon. Now it 
seems that the United States are introducing a Bill 
to egg any steamship company owned or con- 
trolled by a railway company from using the canal. 
This, of course, will be a great blow to the trans- 
continental railway companies, both in the States 
and Canada. The Canadian companies come 
under this law, as they are controlled to a certain 
extent by the American Inter-State Commerce 
Commission, since they have branches in the 
United States. 

As very much more shipping will find its way 
into Central American waters, the want of dry 
docks will soon be felt. At present, the accommo- 
tion in these parts is very limited, and there would 
appear to be a good age in that respect. 

Coaling stations for ships running between 
China and Europe will also be required. The 
depth of water in the canal is so great that it will 
not make any difference on which side of the canal 
a vessel coals, unless canal dues are put on which 
will take into account the depth of water which a 
ship draws. Figs. 41 and 42, Plate LI., are street 
views in Colon. 





THE INTERNATIONAL ENGINEERING 
AND MACHINERY EXHIBITION. 


By JosrPpH Horner. 


Tue International Engineering and Machinery 
Exhibition opens at Olympia to-day, and promises to 
be even more successful than those held in the same 
place in previous years. The support received 
from manufacturers has been very satisfactory, and 
some 300 of the leading makers of tools and other 
engineering _— are represented. The space 
covered by the exhibits is about 50,000 sq. ft., 
about 3000 tons of machinery being on view. The 
great feature of the Exhibition this year is that the 
whole of the centre of the building is occupied by 
machinery in motion, the tools, &c., being shown 
turning out typical work. Exhibitions of this 
kind should prove much more attractive and in- 
structive than stands of stationary machinery, as 
the movements, &c., can be more easily grasped, 
and a better idea of a machine’s possibilities ob- 
tained than is otherwise possible. As so many of 
the stands form working exhibits, there will be 
naturally a large staff of operators at some of them. 
In fact the number of attendants and operators 
will be in the neighbourhood, we believe, of two 
thousand. We commence below our description of 
the Exhibition, which will remain open until the 
26th inst.) with accounts of some of the machines 
to be seen there. Other exhibits of interest will 
be dealt with in subsequent issues, and in a more 
systematic manner, since the time available now 
precludes any general survey of the whole. 

Figs. 1 to 3, on the opposite page, illustrate a 
machine recently manufactured by Messrs. Wadkin 
and Co., of Leicester, a vertical reciprocating belt- 
sander, having a belt 7 in. wide, for use in the 
pattern, joinery, and cabinet shops. Three men 
can work on it, on the three tables, one at the 
large belt-drum, another at the small one, and 
a third at the side, dealing thus with articles 
of large and small radius, and with flat pieces. 
The belt is driven at a high speed, and is re- 
ciprocated vertically at the same time, in order 
to avoid leaving scratches on the work done. 
The machine is carried on a main aoting A 
rigidly proportioned and bolted to legs. e 
reciprocating belt-frame B is well ribbed, and is 
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Fics. 1 to 3. Verticat Recrprocatine Bett SANDER ; BY Messrs. WaDKIN AND Co., LErcesTER. 


reciprocated vertically by means of pins C, C passin 

through long bosses a, a in the ah cating ts 
reciprocating frame has at one end adjustable bear- 
ings D, D of phosphor-bronze, to carry the shaft E 
of the large sand-drum F. At the other end the 
shaft of the small sand-drum H runs in similar bear- 
ings J, J, but carried in a swivelling bracket K, 
the stem of which slides to and fro in a boss b at 
that end of the frame. This sliding motion is 
controlled by a lever L, which imparts the tension 
to the sand-belt, and the swivelling adjustment 
with a tightening screw c, corrects the running when 
& new belt is put on, so ‘‘ tracking” it truly. The 
large drum F, which is the driver, is of cast iron, 
turned inside and out and balanced ; the small one 
His of steel and covered with rubber. The machine 
is driven from a countershaft M mounted at one end 
on one of the legs, with the handle N of the strik- 
ing gear brought to the front. From a pulley O 
on this countershaft a quarter-twist belt drives to 
a pulley P on an extension downwards of the shaft 
of the large drum F. The shaft slides in the driv- 
ing pulley P, in which it fits with a key to permit 
of the vertical reciprocations of the shaft. The 
Ss eroontions are derived from a small pulley Q on 
the countershaft, speeding down to a larger one R 





on a shaft having its bearings in the main frame, 
whence annals hovel gears a double-ended crank- 
shaft S is driven, which moves lifting levers T, T 
applied to the vertical slide-rods C, C of the reci- 
procating frame. The lift of the frame, which is 
provided with adjustable balance-springs d, d, is 
therefore always alike at each end irrespective of 
work being done at either drum. 

Of the three work-tables, the one U, next the 
large drum, is rigid, but the others cant. The one 
V, next the small drum, has a range of cant of 
30 deg. above the horizontal and 20 deg. below. 
The edge of the table can be brought close to the 
drum atall angles. The table W atthe side of the 
belt can be canted within the same range as the other. 
In addition a small sliding reversible fence X is 
provided, which fence has a sliding front face-plate 
that can be adjusted towards and from the belt to 
support the work close to the belt. 

he growth of that branch of machine-tools 
which caters for the wood-worker has made aston- 
ishing advances in recent years. One of the most 
remarkable of these machines is the Wadkin wood- 
worker, which we illustrated very fully in connection 
with the Olympia Exhibiton of two years ago. It 
is again a centre of interest, accompanied with a 





EXHIBITION AT OLYMPIA. 


Se oreo 


SS eee 


|large group of machines that appeal to wood- 
‘workers in general. Some of these machines, 
| which are either newly designed or embody some 
/new features, we illustrate by drawings and photo- 
graphs. Figs. 4 to 6, page 454, illustrate the 
patent single belt-sander, one of a series of three, 
this one taking a belt 14 in. wide, the other two 
taking 9-in. and 20-in. belts respectively. It is 
mounted. on a heavy body A, on which the swing- 
frame B, which is one of the leading features of 
the design, is carried. This frame is hinged to the 
rear of the main body through lugsa, a provided. At 
the front it rests on planed and scraped supports b, b, 
to which it is clamped by screws and locking-handles 
c, c. Being thus hinged, the frame can be raised by 
a lever and screw C to permit of placing the sand- 
| belt in position on its pulleys, which can be done 
|in two minutes, including adjustment of the ten- 
|sion. The sand-belt pulleys D and E are of cast 
iron, turned inside and out for perfect balance. 
They make about 900 revolutions per minute. The 
driving-pulley D is secured to a steel shaft F, which 
runs in three Hoffmann dust-proof ball-bearings at 
d, d,d. The driven pulley E runs in two similar 
| ball-bearings, but on a stationary shaft, having 
each end supported in pairs of centering-pins fixed 
in adjustable rams G,G, by means of which, through 
|a lever H, the tension of the sand-belt is adjusted. 
|A supplementary screw motion J to one of the 
rams provides a sensitive adjustment to ensure 
true running of the belt. Both adjustments can 
be made while the machine is running. The 
table K is a ribbed casting having its face scraped 
truly. Itissupported on two cast-iron frames L, L, 
secured to machined faces on the swing-frame, 
The machine is driven by fast and loose pulleys M. 
The handle N of the striking-gear is brought to the 
front of the machine. Dust-collecting apparatus is 
fitted. It comprises a galvanised sheet-iron hood 
O fitted with a mouthpiece for connecting up 
to a cast-iron bracket p which is fixed to the 
main body, and receives the connection Q to the 
exhaust. There are two fences, one being a cross- 
fence R for flat work, on its under 
side to leave a e for the sand and dust to the 
exhausting device. it is adjustable longitudinally 
on the table, and can be locked in any position 
or removed. The other, or back, fence S is sup- 

rted on an extension of the table. It cants from 

deg. to 45 deg. relatively to the surface of the 
table, and can be locked in any position. It has 
a front fence-plate T, which is adjustable vertically 
by a screw and milled-headed nut. It can be 
adjusted across the belt towards the front edge of 
the table to suit narrow work, and thus the entire 
width of the sand-belt can be used, 
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Fies. 4 To 6. Sinere Bett Sanper ; anv Fis. 7 To 10, Comprnep Disc anp Verticat Bossin SANDPAPERING 
Macuine; spy Messrs. WapKIN AND Co., LEICESTER. 


Disc-sanders, single and double, are built on the 
same general lines as the disc-grinders for metal. 
Again, some machines combine a disc-sander at one 
end and a bobbin-sander at the other. We illus- 
trate by Figs. 7 to 10, on the present page, a 
variant on this by Messrs, Wadkin and Co.—namely, 
a combined disc A, and vertical bobbin B, sand- 
papering machine. Both are driven from the 
pulleys O, fast and loose, having their shaft pass- 
ing through the base. The disc is driven from a 
wide pulley D on the shaft belted to the fast and 
loose pulleys E above. The bobbin is driven from 
a pulley F on the same shaft, belted thence over 
guide-pulleys G,G to the bobbin-pulley H, which 
makes 2900 revolutions per minute. To prevent 
grooving of the surface ground, the bobbin B is 





slowly reciprocated vertically through a very small 
distance, twice the eccentricity a in Fig. 10. This 
motion is derived through two pairs of reducing 
gears b, ¢ and d, e, to a stout connecting-rod j, 
which moves the entire slide K that carries the 
bearings and spindle of the bobbin. Both tables 
are of canting design. The one L in front of the 
disc can be can below the horizontal to any 
angle from 90 deg. to 45 deg. It carries a universal 
fence, not shown, to swivel to any angle, and rever- 
sible. The table M under the bobbin can be canted 
so that the curves can be finished at any angle 
and the small amount necessary for draught can be 
im 3 
An interesting group of the high-s 


d gear- 
hobbing machines by Messrs. Humpage, 


ompson, 





and Hardy, of Bristol, is shown in 42-in., 32-in., 
22-in., and 16-in. sizes, one of which is illustrated 
in Figs. 11 to 13. These machines are well known, 
and are remarkable for their rigidity and simplicity 
of design. They are also sloggers ; the 42-in. and 
32-in. sizes will cut spur and worm- gears of 2 
diametral pitch in pie the 22-in. and 16-in. will 
cut up to 4 diametral pitch in steel. A gear 
of 93 teeth, 3 diametral pitch and 3-in. face has 
been cut in 3} hours in the ordinary course of 
shop-work. To prevent flexure of the work man- 
drel, a tie-bar is carried out from each corner of 
the upright column and clamped to a common 
bracket attached to the mandrel top» A leading 
feature is that a four-speed gear-box (see Fig. 12) is 
mounted on the column, which dispenses with the 
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Fig. 12. 

































































Fic. 14. Hack-Saw; sy Messrs. Humpace, THompson aNv Harpy, Bristor. 


need of a countershaft, so that the machine can be | epicyclic train. The feed can be altered while the 
i — anywhere in a shop in relation to the|machine is running by moving a handle. No 
belt 8 = gears are driven either by a single | change-wheels are employed ,when cutting spiral 
“ay . ey or by an electric motor mounted on the | gears ; the spirals are cut from formers in which 

— e wheels run on a hollow shaft, and either any required leads are cut, the lead being stam 
thr wg ary gear by means of a key pushed up|on each former. A block slides in the spiral 
the Pp: rg Sy by a sliding spindle. en one of | grooves, and the mandrel on which the wheel 
_ ak is thus keyed to the hollow shaft, all| blank is mounted fits into the hollow former. 
Ti rene! » are locked down. NE is In cutting, the hobbing cutter remains stationary 
onan = of using the change-gears ordinarily and the wheel-blank is lifted into the cut, being 
the tod Ae pair of tapered cones are utilised for given at the same time the required spiral twist. 
ed changes, the range being multiplied by an | The system is not applicable to wheels of large 


Fig. 13. 


Fics. 11 to 13. Huien-Sprep Gear Hossina Macuine ; 
By Messrs. Humpace, THOMPSON AND Harpy, BrisTo. 


diameter, and the attachment is therefore only 
fitted to the 16-in. and 22-in. machines. The 
intention is to supply a machine which shall be 
of especial value to makers of gas-engines and 
others who have to deal with much repetitive 
work on spirals of small and moderate dimensions. 

The worm-wheel which drives the work-table is 
of cast iron, made in two sections and corrected. 
The worm is double-threaded, giving a slowly- 
running shaft. It is of steel, case-hardened, and 
ground all over afterwards. Provision is made for 
taking up wear, and the worm and wheel run in an 
oil-bath. The gear-wheels, excepting the change- 
wheels for dividing, are cut in solid steel. Bearings 
are bushed with gun-metal, and shafts are of high- 
tensile steel. 

A new design of power hack-sawing machine (see 
Fig. 14) embodying several novel features is also 
exhibited by Messrs. Humpage, Thompson and 
Hardy. One of the principal objects sought is to 
avoid the action of a large number of teeth cutting 
simultaneously. In some machines this end is 
attained by rotating the bar at intervals, in others 
by altering the inclination of the saw frequently, 
but in the present instance the result is o 
tained by imparting a rocking motion to the saw, 
resembling that of a man using a hand frame. 
The rocking action is produced by sliding the saw- 
frame in the inclined guides shown dotted in the 
illustration, Fig. 14. Only about three teeth are 
cutting at once, irrespective of whether a small or 
a large bar is being sawn. Much less pressure is 
required on the frame to make the tooth cut, and 
the pressure per tooth is constant. 

Another point of importance is the introduction 
of the pendant roller-steadies, between which the 
blade is guided, and consequently prevented from 
twisting or running out of a true plane—a matter of 
importance when dealing with expensive materials, 
in which it is desirable to avoid every ible waste 
of stuff. The spiral spring seen in the base takes 
the place of the usual pressure-weight, which in most 
machines is arranged to press the framedown. This 
spring is anchored at the left-hand side to asliding- 
block adjusted by a screw and star-wheel, and having 
a pointer projecting outside to indicate the tension 





on the scale ; at the other end the spring hooks on 
to a pulley-frame, the pulley of which sets up a 
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strain on a piece of chain, shown by the dotted 
lines, and the latter, passing over an idler ree. 
maintains a constant pull on a link and lever 
coupled to the rocking-arm of the saw-frame, 
The pressure on the saw remains constant from 
the commencement of the cut until nearly to 
the finish, when an automatic relief comes into 
play, and the pressure is diminished, so that 
the teeth are not liable to be broken out. On 
the return stroke the frame is lifted slightly to 
prevent the teeth from dragging. The bevel-gears, 
handle, and vertical screw seen are used for raising 
and sustaining the frame at any desired position, 
whether the machine is running or stationary. 
Screw action is not used to strain the blades, 
because of its uncertain tension, but an eccentric 
bolt is utilised instead, being proportioned to give 


the precise tension when tightened. A vice grips 
the bars, and a trolley and roller support, and al 
suds-pump, complete the equipment. The firm also | 


have an automatic hack-saw sharpening-machine to 
be used in connection, the blade being ground some 
six or seven times before it is discarded. It may 
be mentioned that although the standard hack- 
sawing machine is made with single pulleys for 
constant speed, a tp drive may be used 
instead, to suit varying classes of materials. 

A new model hack-saw machine of substantial 
build is exhibited by Messrs. A. A. Jones and 
Shipman, Limited (formerly trading as A. A. Jones, 
Pollard, and Shipman, Limited). It is illustrated 
in Figs. 15to17. Blades from 14 in. to 17 in. long 
may be used, and material up to 10 in. square cut. 
The stroke is 54 in., and the saw is lifted on 
the return. The bed is of box section and a 
portion of it is utilised as a water-tank, to which 
a suds supply pump A is attached. Heavy work 
can be bolted to T slots on the table B, which is 
surrounded by a suds-tray, and small work can be 
held in a machine-vice on the table. The machine 
is driven by a belt-pulley C fitted with a clutch 
connection, put into and out of action by the 
movements of the lever D, pulled to left and right 
respectively. A spring a in the pulley-shaft 
renders the action a positive one. A pinion E on 
the pulley-shaft drives a gear F with a ratio of 
3 to 1 on the crank-shaft G, whence the saw- 
frame H is reciprocated through the connecting- 
rod J with a Whitworth quick-return motion 
through the disc K on the shaft, and the slotted 
link L provided below. With the crank-pin upper- 
most in the link the saw is cutting on the forward 
stroke. When the pin is lowermost the frame is 
being returned onthe. At the same time the 
eccentric projection or cam on the disc K being 
lowermost, presses a lever L by which the frame 
is raised, so relieving the saw-teeth from dragging. 
The rectilinear motion of the saw-frame is con- 
trolled by the guides M, N, seen below and above, 
and the mass is counterweighted, O. An adjust- 
able stop is fitted, which arrests the motion of the 
machine when the stock is cut through. 

Messrs. A. A. Jones and Shipman, Limited, 
who have specialised with much success in the 
sensitive drilling - machines, also show several 
of these, both of the upright and radial types. 
One cannot help contrasting these modern patterns 
with the old tools once so familiar, heavy, clumsy, 
slow, with cones and back gears used alike for 
drilling and boring large holes and the smallest, 
on the same machine. One stands with astonish- 
ment before a machine the spindle of which, at 
its highest speed and feed, will make 1000 
revolutions per minute with a j-in. drill and a 
feed of 1 in. in depth during 33 revolutions. 
Both the speed and feed are astonishing, but per- 
haps the rapidity of descent of the drill appeals 
the more strikingly to the imagination. A drill in 
a }-in. hole, penetrating at a speed of 30 in. per 
minute, is a most astonishing fact. A 1-in. drill 
will penetrate 19 in. per minute; a 14-in. drill 
ata rate of 12 in. per minute. The drawings will 
enable us to form a good idea of the excellent 
design and construction of these machines. A 
number of these are built on new and modified 
models and dimensions which have not yet been 
exhibited to the public. 

Figs. 18 and 19, annexed, illustrate a new 
24-in. machine—that is, a machine which will 
take in a piece of work 24 in. in diameter, or 12 in. 
clear from the centre of the spindle to the fram- 
ing. It will drill holes from } in. to 1$ in. in 


diameter, and the spindle has a vertical feed of 
12in. The main framing and the work-table are each 
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Fies. 15 to 17. 


each indicate ability to resist the stresses which are| by power in a novel manner. The quick adjust- 
imposed on each member. The drive is through ment is by the pilot-wheel E directly on the end 
four-stepped cones from fast and loose pulleys, | of the rack pinion-shaft. The slow movement !s 
the loose pulley being smaller than the fast one, to from the small hand-wheel F through a worm & 
ease the strains on the belt when the machine is| and wheel H. The power feed is derived from the 
not working. The four spindle speeds provided | spindle through three ——— enclosed at J. On 
are 250, 400, 625, and 1000 revolutions per minute. | the shaft which carries the t ird gear, three gears K 
The drive to the spindle takes place through bevel | are carried loosely, either of which is put into 
rs at A, these being enclosed, and the mage | bora with a sliding key, and so drives the ca 
Setag taken on ball-bearings. The upper and | with which it is in mesh on the vertical feed-shaft 
lower shafts also run in ball journal bearings. The L. The positions for keying each of the three — 
spindle B is fed by a long sleeve C, in which it is gears are obtained by moving a lever M into either 
confined by the collars at each end, and this sleeve | one of three holes in a locking-plate, which _" va 
moves through a split bearing D on the framing. \s pinion and rack O, the latter being on The 
The thrust of the spindle against the sleeve is| plunger P which carries the engaging key. | . 
taken on a ball-race at a. | feed changes are transmitted through the yo onan 
The feed of the spindle and its sleeve is effected | shaft L to the worm-gears G and H below throug 
by hand with a rapid and a slow motion, and also | bevel-gears Q encl The feeds transmitted are 
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1 in 33, 1 in 55, and 1 in 100 revolutions of the 
spindle. An automatic trip is provided in the form 
of a disconnecting clutch on the feed-shaft L. One 
portion is fitted on a sleeve R encircling the shaft 
and controlled by a forked lever S which is struck 
by a pin b at a predetermined point in the descent 
of the drilling-spindle sleeve, so separating the 
clutches. The spindle and its sleeve are counter- 
balanced by the weight and chain seen. 

Lubrication is provided by means of a small belt- 
pulley on the driving cone-spindle driving a small 
centrifugal pump U in a tank V. Thence pipes 
are connected to an oil-tube discharging just above 
the drill-socket. 

The work-table is adjustable on the face of the 
main framing, and is supported and raised and 
lowered by means of a telescopic screw W having 
a ball-thrust. The movements are effected by the 
handle X at the front with a clutch connection. 
The collar and boss of the spindle are graduated 
for making fine adjustments. The table isclamped 
when set. It is provided with a sud-tray, whence 
the waste lubricant runs back through the pipe Y 
into the supply-tank V. 

One of the most remarkable facts to be noted at 
Olympia relates to a detail that is always hidden 
—the ubiquity of Hoffmann ball-bearings and 
thrusts. We find them in all classes of machine- 
tools, light and heavy, lathes and drills, saws and 
sanders. Examples occur in the drawings which 
illustrate the present article. And these only 
represent a single class or group of mechanisms 
in which they are adopted. From this point of 
view alone the exhibit of the Hoffmann Manu- 
facturing Company, Limited, would be an attrac- 
tive one. But it contains a good deal beside, all 
arranged to show the utilities of the various types 
of ball and roller bearings manufactured by the 
firm at Chelmsford, and their value in different 
Sections of engineers’ work, as evidenced by a 
number of machines fitted with these bearings. 

The machinery is driven by a 10-horse-power 
British Thomson-Houston direct-current electric 
motor of shunt-wound ventilated type. It drives toa 
line of 2b-in. shafting, running in Hoffmann ball- 
bearing hangers. From the shaft a 10-in. Churchill 
internal grinding-machine is driven. The spindle, 
mounted in Hoffmann ball-bearings, runs at the 
tremendous speed of 30,000 revolutions per minute. 
The micrometer adjustment to the slide on which 





the grinding spindle is mounted gives accurate 
readings to 0.00025 in. in diameter of work. Driven 
also through a countershaft is a Churchill vertical 
surface grinder mounted on Hoffmann ball-bearings, 
a heavy machine measuring about 12 ft. over all in 
length. A crane-hook to swivel on anager Te 
loaded, is shown, and specimen bearings and bal 

which are correct to size and spherically within 


J 
J 


1 . 
10,000 *- 

The firm’s ball-bearing countershaft, shown driven 
from the main shaft, is illustrated by Figs. 21 to 23, 
above. The shaft runs on two rows of ball-bear- 
ings at A, and the loose pulley on another row at 
B. ‘The driving pulley, not shown, is put on at C 
with a Woodruff key. The belt-shipping gear is 
automatically locked in both positions. There is 
only one bracket to fix overhead, and, if desirable, 
the main housing and shaft with its pulleys can be 
detached by removing the two bolts a, a above and 
below. 

The hangers in which the line-shaft runs are 
shown by Figs. 24 and 25. The same essential 
design of bearing is used for pedestals. To prevent 
side thrust on the bearings, due to expansion or con- 
traction of the shaft by differences in temperature, 
the housing is suspended and pivoted on a rocking- 
pin A, conneeted to the hanger-bracket B by three 
eye-bolts C,C, C. These bolts can be adjusted ver- 
tically for height by their nuts, and laterally by 
means of the slots in the hanger-bracket. The 
alignment of the ball-bearing is secured by making 
the external diameter of the outer ball-race of 
spherical form mounted in a spherical seating in 
the housing. The inner ball-race is clamped over 
the shaft by means of a split tapered sleeve and 
nut. Side covers which swivel in the vertical seat 
exclude dust and moisture. Lubrication is per- 
formed through one of the side covers. 

Two models at the stand demonstrate the value 
of the Hoffmann bearings. In one a short length 
of shaft is mounted in two pedestals, one of which is 
hinged and arranged to be thrown out of line by 
means of a crank turned by a worm-gear. The shaft 
makes 280 revolutions per minute, and rises and falls 
continuously. As the shaft rises 4 in. from level at 
the rate of twelve times per minute, it shows the 

rfection of the self-aligning property of the ball- 

earings. The other test is that in which three 
bearings are loaded by means of dead- weights at the 


| end of a system of levers arranged to give a load of 
|$ton. The first bearing is a plain steel bushing, 
| the second a gun-metal bearing, the third the firm’s 
| ball-bearings. Handles provided at the spindle ends 
| enable the differences in the friction to be felt. 

| The shaping-machines of the present have little 
beyond an outward resemblance to that of their 
predecessors of a few years ago. They differ in 
general handiness, rapidity of manipulation, capa- 
city for heavy duty, and high-class details of 
construction. One of the leading specialties of the 
Selson Engineering Company, Limited, of London 
and Coventry, lies in shaping-machines, and the 
illustrations which we give on page 458 supply an 
interesting study in what constitutes a high-class 
design of shaper. The mechanism is carried by a 
rectangular box framing A bolted to a base-plate B, 
having a trough to receive waste lubricant and 
extended to the front to carry the table support C. 
This support is a feature of the machine. It is 
bolted through milled slots to the front of the 
table and slides on rollers on a planed guide D 
bolted on the front of the base. The base of the 
support is widened to favour stability, and felt 
wipers are provided to prevent cuttings from 
getting between the rollers and their bearing 
surface. This support is fitted in all machines 
from those of 17-in. stroke upwards. The table 
itself, E, has T slots milled at the same centres in 
top and sides, so that jigs or the vice can be 
bolted to either face interchangeably. 

The standard driving mechanism is from a four- 
speed cone pulley F. But provision is made for 
substituting a single pulley or a motor drive with a 
gear-box in all machines, with the abolition of the 
counter-shaft. The gear-box is arranged for the 
same number of speeds that are adopted with the 
speed cone drives—that is, four in the smaller 
single-geared machines and eight in the double- 
geared ones. The first group range from 10-in: to 
17-in. stroke, the second bem 17-in. to 30-in. 
stroke, the 17 in. being made in both styles. The so- 
called double gear is two gears of high and low ratio, 
which are changed by a handle G at the front of the 
cones standing well clear of the belt. The handle 
being pushed, puts in the slow gears H, J, drivin 
the pinion K, engaging with the large davine-ahedl 
L. Being pulled, it puts in the fast gears M, N driv- 
ing the same pinion K engaging with the large wheel 
L. The first motion gears H and M are united, slid- 
ing on the same key, and are moved by the forked 
block a embracing the rim of the largergear. The 
large driving- wheel L actuates the crank-pin block 
im the link or rocker-arm O pivoted below at b. 
The link is connected to the ram by a short link P, 
which gives a drawing stroke instead of the usual 
pushing action. The length of stroke can be varied 
while the machine is running by a crank-handleQ 
at the side, and from which the position of 51 
crank-pin block is adjusted in its slot. Connected 
with the handle is a pointer R, which shows the 
exact length of stroke corresponding with its posi- 
tion. This is preferable to placing the index on 
the moving ram. 

The ram S is strongly arched in both directions 
(compare with the transverse section, Fig. 29). It 
has square edges moving in similar guides, with 
provision for taking up wear, and having felt 
wipers to prevent adhesion of dirt and cuttings. 
To adjust the —s of the ram the connecting- 
link P is pivoted in a block T fitted in a slot in the 
ram, Fig. 29. By turning the hand-wheel U, above, 
which revolves a small pinion C at the other end of 
the shaft engaging in a circular rack having its 
seatings in the ram, the latter is propelled for- 
wards or backwards. It is locked fy turning the 
handle V beneath the hand-wheel, which forces 
down a serrated clamping-plate into serrations on 
the top of the ram, so preventing ibility of slip. 
The action pulls the block in * prom tightly up 
against its shouldered seating. 

The tool head W is arranged to swivel through 
a complete circle, and is graduated into degrees. 
It is locked by a hand-lever and pad in the 
smaller machines, but by means of bolts in the 
heavier ones. The vertical adjustment of the tool- 
slide is by hand-wheel, placed above in the smaller 
machines; but in the two largest—those of 25-in. 
and 30-in. stroke—the wheel is more conveniently 
brought below the top of the slide and connected 
to the screw by an angular shaft and bevel-gears. 
The screw has a micrometric index. The feed is 
ry hand es but it can be made automatic. 

e cross-slide X which carries the table is adjust- 
able vertically on the face of the main frame by a 
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handle atone side. This actuates bevel-gears f, 
the wheel of which encircles the elevating-screw 
Z, which is fixed in the smaller machines (see the 
sectional detail, Fig. 30). In the larger machines a 
telescopic screw is adopted, being self-contained, 
above the floor line. The cross feed to the table is 
a patent device, barely outlined in the figures. 
The rates of feed are indicated by a pointer on an 
index in a slotted disc g. The mechanism can be 
thrown out of action by moving a hand-lever h 
when the machine is running. After the feed has 
been altered the mechanism can be set in motion 
again by turning a knob. The feed-bracket j 
swings in the bearing of the main driving wheel, so 
that the feed connecting-rod always remains at a 
workable angle. 

We illustrate in Fig. 31, on page 459, a Universal 
drill-jig, which is also manufactured by the Selson 
Engineering Company, Limit-.d, 85, (Queen Victoria- 
street, London, and Coventry. As will be seen 
from the illustration, it consists of a base-plate 
on which two pillars are mounted, these carry- 
ing at the top a steel cross-beam, which acts as 
a clamp for holding down the work. This cross- 
piece also acts as a guide for the drill, the bushes 
being changed to suit different sizes of drills. The 
appliance can be used either on a table with a plane 
surface or bolted down. A locating-pin is supplied 
to fit the base-plate and the hole in the centre 
of the drilling- machine table for plain - surface 
tables, and the guide-bush in the cross-beam is 
always kept in line with the drill-spindles. The 
V block, which holds the work, has a groove on 
each side fitting the square part of the pillars, the 
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|latter acting as guides for the block, which can 


be rapidly adjusted to the required position, the 
exact point being indicated by the pointer and rule 
shown in Fig. 31. When the desired position has 
been found, the block can be locked in place by a 
wing and lever nuts. The block admits bolts from 
1} in. to } in. in diameter, an extra block being 
supplied for smaller work. This latter fits into the 
larger block, and can be used for objects down to 
din. in diameter. Where studs and other parallel 
work are drilled, stops are provided on the right of 
both the V-blocks, and against these the end of the 
stud rests. Where necessary the parts of this little 
tool are made of steel. The advantages claimed 
for the tool are that it entirely dispenses with the 
necessity of marking off, work is very quickly 
clamped and released, while thorough accuracy is 
obtained. 

From the number of specialities at the stand of 
Messrs. Charles Taylor (Birmingham), Limited, 
Birmingham, we illustrate three examples. Fig. 33, 
page 459, shows one of the Taylor wire-feed auto- 
matic capstan lathes, fitted with a pilot handle to 
the turret-slide, in place of the horizontal lever- 
feed adopted on the smaller machines. It is 
interesting to note that a series of these lathes is 
made with abnormal spindle-holes, specially for 
passing iron, steel, or brass tubes, or drawn 
rods of larger diameter than is normally dealt 
with in lathes of such sizes. The automatic wire- 
feed, operated while the spindle is running, is of 
the usual type, put into action by the lever, while 
the suspended weight pulls the bar through thechuck 
until stopped by the stop-bar on the turret. Ball- 








thrust bearings are fitted tothe spindle. Although 
the lathe is arranged for wire-feed work, it may also 
be utilised for objects requiring the use of a jaw- 
chuck screwed on the spindle nose, the wire-feed 
mechanism being non-active for the period. Three 
styles of countershafts are available for use in con- 
nection with the lathe, the style depending on the 
requirements. The simplest has the three-stepped 
cone and the fast and loose pulleys only, while 
another has, in place of these, one fast and two 
loose pulleys, for reversing. The third is provided 
with two sets of pulleys besides the cone, the extra 
set being used when the lathe-spindle must rotate 
at an extra slow speed, as for screwing or forming. 
As the changes required in the speeds and stopping 
are frequent, a pedal motion is generally utilised 
to operate the eae thus enabling the 
operator to have his hands free to devote attention 
to the lathe and work. The shipper-forks are 
spring-actuated, so that a touch on the pedals is 
sufficient to operate the mechanism. : 

A goodly proportion of the firm’s machines and 
appliances are intended tor brass-finishers’ use, some 
being of highly specialised character. The plug- 
ging-lathe shown by the view, Fig. 34, page 459, Is 
an example of lathe modifications which convert 
the design into practically a new type. This is 
employed solely for turning and finishing the taper 
plugs for all kinds of cocks, in cast iron, brass, or 

-metal, usually at one chucking. For this 
Toastton the poppet is of special design, and the 
slide-rest is modified. The saddle carries a couple 
of tool-holders. The plugs are gripped in the two- 
jaw chuck seen in place. The lathe has other 
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special features, concerning which we shall prob- 
ably have more to say later. 

A number of the Taylor patent machine-vices 
are shown, including the ordinary pattern, and 
modifications for deep-jaw work which cannot be 
securely held in jaws of normal height ; some with 
specially wide jaws for light work, and the loose 
vice-jaws, all of these embodying the feature which 
distinguishes the vices—the loose tapered jaw. 
This is bevelled to fit the part of the gripping por- 
tions of the vice, and is attached with screws allow- 
ing a slight amount of downward movement. In| 
the normal state the jaw is raised to the topmost | 
position by springs underneath, but when the 
sressure of the work comes against the face, the | 
Pevelled fitting at the back has the effect of forcing 
the jaw downwards, and it drags the work with it 
to a firm bedding on the vice-ways. Fig. 32, | 
page 459, shows an example of a heavy pattern of | 
vice. Rapid adjustment is obtained by slipping | 
the loose dog carrying the tightening-screw along | 
and letting its horns drop into the notches which 
are found to be the nearest suitable for the amount 
of opening. 

The development of disc-grinders has been a 
remarkable one. It seems but a few years since | 
they were introduced, and now, so valuable have 
they proved, that a large number of firms are| 
engaged in their manufacture. They owe their 
value not only to their simplicity and safety, due 
to the fact that the grinding discs are cemented on | 
metal discs and easily renewable, but also to the | 
adjustments of the tables. Work can be ground at | 
any angles in horizontal and vertical planes, and 
can be set at various heights to suit thicknesses. 
The tables are easily manipu'ated, being counter- 
balanced. Though in genera! outlines present-day 
machines closely resemble those of earlier periods, 
yet the differences in details of construction are 
very marked. From a comparatively rough and 
clumsy beginning the disc-grinders have developed 
into very high-grade machines. We are glad to be 
able to illustrate by Figs. 35 to 37, on the present 
page, one of these, an 18-in. double-ended disc- 

rinder, as built by Messrs. A. Harper, Sons, and 
Seon, Limited, of Dudley. 

The base or standard of the machine is 3 boxed 
casting forming a convenient cupboard for the discs, 
&c., and fitted with a door. A tray is cast on the 
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upper part on one side, with a central division, 


that one half A can form a water-trough, and the | is fitted in one 
The | Large clearance spaces 


other B be used to receive work or tools. 
water portion of the tray has a drain-cock at a. 
The seatings, or housing for the spindle bearings, 


are cast solidly with the base. Hoffmann ball- 


so | bearings are fitted, and a double-thrust washer C 


housing, seen at the left hand. 
b, b are left, which are filled 
The bearings are protected from dust 


ith grease. 
with oc The spindle-ends are 


with covering-plates D, D. 


threaded to receive the flanges E, to which the 
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dises F are attached. The discs are reversible, 
being grooved on both sides to favour the adhesion 
of the emery sheets. Each disc is fitted with a 
cast-iron guard G and water-trough H, the guard 
above at the rear being hinged, to be thrown back 
when wide articles have to be ground. The dust 
passes into the water-trough, or if water is not 
used an exhausting-fan can be fitted, drawing the 
dust through the outlet C below. When this fan 
is applied, it takes the place of the press J for 
cementing the sheets carried on the body. In that 
case the press is carried on an independent stand. 
here is a table to each disc, a plain one K, and 





Drive ; sy Messrs. Gzoroe Ricnarps anp Co., Limrren, BroapHEeatH, MANCHESTER. 


a lever feed-table M. The plain table K, having a 
surface of 134 in. by 11 in., can be moved along 4 
bar towards or away from the face of the grinding 
disc, or across parallel with it, by means of a lever 
L. It can be tilted to any angle between 45 deg. 
with the horizontal either upwards or downwards. 
A locating-pin d ensures its horizontal position. 
The other or lever feed-table M, having a surface of 
15} in. by 11 in., can be moved similarly towards 
or from the face of the disc and also across it by a 
lever, not shown. This table has T slots for 
bolting jigs or stops to, and a micrometer stop-screw 
provides means for limiting the travel of the table 








Both tables are counter- 
balanced as shown. The locating-pins for this 
table are seen ate. The speeds recommended for 
the discs are 1400 revolutions per minute for cast 
iron, 1800 for brass, and 1650 for general work. 

A water tool-grinder, with a 14-in. wheel, by 
Messrs. A. Harper, Sons and Bean, Limited, is 
shown by Figs. 38 to 40. Instead of using a 
pump, which may become choked, flooding-blocks 
are adopted, the height of which can be adjusted 
to supply the water in any quantity from a fine 
spray toa flood. The body of the main casting A 
is utilised as the water-tank, the sides of which are 


to yeooth of an inch. 
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tied by a diaphragm a near the base, which forms 
the bottom of the tank, fitted with a mud-hole and 
cover b. The base is extended well with spreading 
curves. The spindle B, of steel, runs in long 
capped bearings C, C, adjustable for wear, having 
ring-oilers c, and side oil-fillers d, by which also 
the condition of the oil supply can be observed. 
The fast and loose driving-pulleys D and E are put 
in motion bya very rigid type of belt-fork F, which 
is slid along the vee’d edges of a guide G by means 
of a lever H within easy reach of the attendant. 
The fast pulley D is keyed directly on the spindle. 
The loose one E, to the right, runs on a sleeve, so 
preserving the spindle from wear. ‘The wheel J is 
mounted on the spindle by means of large flanges 
and lock-nuts. It is provided with a hood in two 
portions, the rear part K being bolted to the body 
A below, the front L being hinged to be adjusted 
by the knob M as the wheel wears down. 

The water supply is adjusted by means of the 
hand-wheel N at the front, which, being turned, 
actuates a worm and sector gear P, which lowers the 
flooding blocks into the water, causing the latter 
to rise up, so that it can be picked up and carried 
round by the wheel. There are two of these blocks 
Q, Q, flanking the wheel with a slight clearance. 
When these blocks are lifted clear of the water the 
latter also just clears the wheel. The degree of 
descent of the blocks regulates the volume of the 
water supply. 

A tool-rest R is fitted, being bolted to the water- 
trough. It can be adjusted to the wheel as the 
latter wears down ; pn in a vertical direction, 
and the top can be tilted to an angle of 30 deg. 

Messrs. George Richards and Co., Limited, of 
Broadheath, Manchester, are also exhibitors at 
Olympia. The familiar Richards side-planer is now 
fitted with a chain-drive as an alternative to the 
screw used to drive the tool-carriage along the bed. 
Although the firm builds the screw-driven type as 
well, the chain-driven design is supplied when a 
higher rate of quick return is desired. With the 
screw type the highest speed of return is 80 ft. per 
minute, but, using the chain, a speed of 150 ft. per 
minute is practicable, and that without any undue 
wear on the chain. [Illustrations of a machine of 
this type were given in our issue of June 7 last, 
pages 768, 769, and 772. The machine is belted 
as in the screw design, from large and small fast 
and loose pulleys by open and crossed belts for 
driving and reversing, or driven by motor. A 
worm on the pulley-shaft engages with a worm- 
wheel, on the shaft of which are two sprocket- 
wheels carrying a pair of pitch-chains side by 
side, turning a similar pair of wheels near the 
farther end of the bed. The tool-carriage is con- 
nected to the chains by a swivel-shackle in order 
to ensure an equal pull. The chain runs in an oil- 
bath formed in the bed. Slack in the chain is 
taken up by a stretcher, having right and left-hand 
screws, access to which is obtained by removing a 
cover at the bottom of the bed. The machine runs 
at a cutting speed of 40 ft. per minute, or more if 
required, and has a quick return of 150 ft. per minute. 

= other details the machine is of the firm’s 
standard design, on which only a few observations 
need be made, since the mechanism is generally 
familiar. The reproduction of a photograph, 
Fig. 41, page 461, which shows the machine 
exhibited at Olympia, will give a sufficient idea 
of the construction. The great length of the 
sliding tool-carriage wil: be observed ; this is an 
important element in minimising vibration con- 
sequent on the overhang of the tool-arm when 
planing wide pieces. Another feature is the shiftin 
or striking gear, which is self-acting, being cstentel 
from the tool-arm through the long rod above, both 
for reversals and tool feeds ; stops set on the rod 
are struck by horns on the tool-arm which rotate 
and also push the rod along, and with it the pivoted 
sector gear, which shifts the belt-shipper. The 
two fast pulleys for driving and reversal are 
adjacent, the loose pulleys being the outermost 
ones. They are carried in a framing bolted to the 
end of the When the shipper-bar is slid in 
either direction the pin slot in he bar retains one 
of the two belt fork-pins in the parallel portion of 
the slot, and the other is slid diagonally, shifting its 
fork to its own fast pulley and reversing the move- 
ment of the tool-slide. 

The down-feed to the tool and the transverse 
traverse of the tool-box are both derived from a 
scroll-like cam-groove cut on a bush encircling the 
right-hand end of the rod, into which studs enter. 
The bar is given a partial rotary motion on 





these studs by the same movement which slides 
the belt-shipper along, with which object the horns 
on the arm are sloped. From this rotary motion 
the down and transverse feeds are imparted by 
segmental gears, and pawl and ratchet. 

The Power Plant Company, Limited, of West 
Drayton, whose double helical gears are familiar 
to engineers, give prominence to representative 
examples of these products. Not only are the 
staggered gears shown, but also those with con- 
tinuous teeth, which can only be cut by end- 
milling. Also triple helical gears are shown, both 
of spur and bevel type. The double helical spur- 
gears range from those of very small sizes to a set 
of rolling-mill gears having a width of face of 2 ft. 
and capable of transmitting 600 horse-power at 
35 revolutions per minute. 

The principal exhibit is a range of self-contained, 
totally-enclosed gears for reduction and increase of 
speed. Illustrations of some of these gears are given 
in Figs. 42 to 46, on page 466. The smallest set is 
designed for electrical organ-blowing; the largest for 
transmitting 300 horse-power, with a ratio of 5 to 1, 
for driving a factory. In these gears all ratios of 
15 to 1 are obtained by a single train of double 
helical gears ; for the higher ratios, up to 80 to 1, 
a double train is used. One set, with an increase 
of from 475 to 3000 revolutions per minute, to 
transmit 24 horse-power, is running without vibra- 
tion. The makers guarantee an over-all efficiency 
of 96 to 97 per cent. In this gear the wheel con- 
sists of a solid high-carbon steel forging; the pinion 
is of high-grade nickel steel. The numbers of teeth 
are 15 and 95 of 7 diametral pitch, and the width 
of face is 8in. The bearings have ring lubrication, 
with renewable cast-iron bushes lined with anti- 
friction metal. In the larger sizes of high-velocity 
gears forced lubrication is adopted. 

With regard to the double-reduction gears for 
high ratios, the high-speed pinions and the low- 
speed wheel are overhung, to compensate for which 
long bearings are provided. In the larger sizes the 
pinion-shaft is extended and supported in the low- 
speed shaft. This type of gear is intended to take 
the place of worm-gears, and the firm state that 
the tested full-load efficiency for gears up to a 
ratio of 60 to 1 never falls below 90 per cent. 

Besides the gears, a number of flexible couplings 
are exhibited. Leather is used in most of them 
as the flexible medium, but instead of the single 
leather strap a number of leather rings are fitted 
over circular projections on one half and engaged 
by suitable projections cast on the other half. For 
heavy duty, such as that of rolling-mills, another 
series is shown. In these (see Fig. 47, page 466) the 
coupling consists of two symmetrical halves, on 
which a number of projections A and B are cast. 
The spaces between these are filled with packing- 
pieces consisting partly of a specially-prepared felt— 
a as material. The springs C are provided 
to hold the packing-pieces in position when the 
coupling is turned round before the outer ring is 
fixed. This is a forged-steel ring D which is only 
fastened to one-half of the coupling. The coupling 
halves are either made solidly with their bosses, or 
the bosses are detachable, as shown by the drawing, 
with the advantage that the shafts which are con- 
nected by the coupling can be lifted clear vertically 
after withdrawing the outer portions of the coup- 
ling, which is a consideration when heavy machinery 
has to be handled in a contined space. 


(To be continued.) 








Tur LATE Mr. JouN Havuc.—We have to announce 
the death of Mr. John Haug, consulting engineer and 
naval architect, of San Francisco, Cal., U.S.A., which 
occurred on September 9, 1912, in San Francisco. Mr. 
Haug was a native of Germany, where he acquired 
his first experience in engineering work. From that 
country he came to England, and was associated with 
the late Mr. J. Macfarlane Gray, afterwards going to 
the United States, where he entered into partnership 
with Mr, Archbold, who had been chief engineer of 
Commodore Perry’s expedition to Japan in 1852. Mr. 
Haug was ship and engineer-surveyor to Lloyd’s at 
Philadelphia from 1880 to 1900, when he resigned in order 
to devote his time to consulting work. He designed 
ships and machinery and superintended construction 
work for the Philadelphia and Reading Railway Com- 

y, the Red “‘D” Line, the New York and Porto 
ico Steamship Company, the Chesapeake Steamship 
Company, and the Standard Oil Company. He was a 
waged in the introduction of oil-bulk vessels, and 
ater in the application of internal-combustion engines 
to their propulsion, designing and building the first 
successful internal-combustion tank-vessel in the United 
States while engineer-in-chief of the marine department 
of the Standard Oil Company, of California. 








THE IRON AND STEEL INSTITUTE. 


THE autumn meeting of the Iron and Steel 
Institute is being held this week in Leeds, under 
the chairmanship of the President, Mr. Arthur 
Cooper. A large programme has been arranged, 
there being a good list of papers—eighteen in 
all; and the Local Reception Committee, of which 
the Right Hon. Lord Airedale is Chairman, have 
organised a number of excursions and visits for the 
four days of the meeting. This concludes to-day by 
a visit to the works of the Frodingham Iron and 
Steel Company, Limited, and to the Immingham 
Docks of the Great Central Railway. 

On the members assembling on Tuesday, the 
1st inst., in the Lecture Hall of the Philosophical 
and Literary Society, they were cordially welcomed 
by Lord Airedale and by the Deputy Lord Mayor 
of Leeds, the Lord Mayor being absent through 
illness. Lord Airedale, who opened the proceedings, 
called the attention of the members to the fact that 
this was the first visit of the Institute to Leeds 
since 1876, and that most of the works which were 
visited thirty-six years ago in Leeds and in the 
vicinity were still flourishing, as the members 
would ascertain. Best Yorkshire iron, he added, 
was not fossilised ; it was still being manufactured 
in very large quantities, since nothing quite equal 
to it had yet been found. 

Replying on behalf of the Institute, Mr. Arthur 
Cooper, the President, acknowledged the cordial 
welcome which had been extended to them. Leeds 
and its districts had been famous for many genera- 
tions in many different products of manufacture, 
among which Yorkshire iron was certainly the best 
of its kind. Since the development of railways 
the Leeds industries had increased enormously, and 
a glance at the programme, which included visits 
to engineering, locomotive, and other works, and 
to steel works, collieries, and other installations, 
sufficed to afford an evidence of this. He thanked 
the Reception Committee, in his own name and in 
the name of all members, for the kind way in which 
they had been received. 

The minutes of the last meeting were taken as read, 
and then the Chairman referred to the loss which 
the Institute had sustained by the recent death of 
their Honorary Treasurer, Mr. W. H. Bleckly. 
The Council, at their meeting earlier in the day, 
had decided that a vote of condolence should be 
sent to the family. This was read and approved 
by the members, who rose in their places to mark 
the respect in which they held the late member. 
The Chairman also referred to the loss which the 
Institute, together with the scientific world, had 
sustained by the death of Mr. Floris Osmond, who 
was one of their Bessemer medallists. 

The Bessemer Medal for the current year, which 
was awarded in May last to Mr. J. H. Darby, was next 
—— tohim. Mr. Darby, in acknowledging the 

onour, apologised for having been unable to be pre- 
sent last spring. He greatly appreciated the award, 
which, he stated, was also an honour for all those 
who had been associated with him in his work in 
furthering the basic process. The Thomas and 
Gilchrist process was started in the early ‘eighties, 
and he found on looking through the list of Bes- 
semer medallists that as many as eight of them had 
been connected with this process, a fact which 
established its importance. 

Other formal business having been gone through, 
the Chairman called upon Sir Robert Hadfield to 
read his papers. 


MernHop or Propuctne Sounp Incors. 
This was read in abstract by Sir Robert, together 
with the following one on the list. 


A New MeruHop or ReveaLinc SEGREGATION IN 
Sreet Incors. 

We reproduce these papers on pages 477 and 484 
of the present issue. Sir Robert, in his concluding 
remarks, stated that, in his opinion, as regards 
piping, settlement and segregation, it was quite 
possible to have no pipe produced in a block of 
steel, in which case there would be no segregation 
either. He showed a small ingot specimen to 
illustrate his meaning, and added that where 4 
perfect feeding effect took place there was practic- 
ally no segregation. His work had been done on 
comparatively small ingots, but he believed that 
in larger ones the same results would be obtained. 


A New MetHop FOR THE IMPROVEMENT OF THE 
Sounpngss or Incots sy THE Use or THERMIT. 


The two papers above referred tv, by Sir Rubert 
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}ladfield, were followed by one in which the 
use of thermit is described for obtaining sound 
ingots. This paper was read in abstract by its 
author, Dr. Hans Goldschmidt, Essen. We repro- 
duce it on page 485. 

All three were taken together for discussion. 
This was opened by Dr. Stead, who stated that 
both authors had dealt with a most interesting and 
important subject. They had, however, 
themselves, so it would appear, on two different 
principles, for one author worked to maintain the 
top of the ingot hot, whilst the other acted upon 
the bottom part of the ingot. For his (the 
speaker's) part, he preferred to maintain hot the 
top of the ingot; and he would even like, if this 
were possible, to have a refrigerator at the bottom 
of the ingot and a hot blast atthe top. The results 
obtained by Dr. Goldschmidt could not, however, be 
ignored ; they were, indeed, very remarkable, but Dr. 
Stead could not help believing that if the thermit 
were inserted nearer the top still better results would 
be obtained. Dr. Goldschmidt had treated ingots of 
non-siliconised steel; but the introduction of thermit 
had the same effect as the introduction of silicon. He 
must be introducing in his process aluminium in 
excess, and when aluminium was in excess the metal 
became of a spongy nature. Why not, therefore, 
revert to the method which consisted in making 
smaller, direct additions of aluminium to the ingot 
when cast? He (the speaker) did not wish in any 
way to discourage Dr. Goldschmidt, and believed 
that if he modified his process he would obtain, as 
he had already said, still better results. Sir 
Robert Hadtield’s contributions were most valu- 
able indeed, and he, Dr. Stead, referred to a 
paper of his own which he had lately read 
before the Cleveland Institution concerning the 
pouring of ingots. The results he had obtained, 
and his own data, were confirmed by Sir Robert's 
data and illustrations. He (the speaker) illustrated 
his remarks by photographs of ingots which he had 
taken, and also by a photograph of a rail section. 
This latter possessed a remarkable feature in that 
it had a ‘* pure heart ;” its centre was pure iron, 
and in this way it was the reverse of what usually 
obtained. He further illusteated the point by 
an ingot section, reproduced on a large scale, 
showing an agglomeration of starry formations 
in the centre down the axis of the ingot, which 
formations were crystals of pure iron which fell 
out of solution when the steel began to freeze. 
They had then nothing further to adhere to, and 
they fell down to the heart and to the bottom of 
the ingot. Therefore, in all ingots there occurred at 
the centre a concentration of the purest parts ; but 
this did not account for all the transformations 
which took place, and when an ingot was left to 
solidify normally and completely the occurrences 
would be different. The central mixture of crystals 
of pure iron was the part last to freeze. When 
there was a large pipe at the top, and in the centrea 
sponge of pure iron, in the action of rolling down 
all the iron crystals were pressed together, the 
pure iron remaining at the centre. The rail-section 
photograph which he had shown, and which had quite 
accidentally come into his possession, afforded a 
proof that a mechanical segregation had taken 
place. On considering the matter, he had come 
to the conclusion that the copper method used by 
Sir Robert Hadfield would in the places where 
the steel would be likely to be more solid. The 
copper would flow between the iron crystals he 
had referred to, and if enough copper were used 
it would also displace the impure liquidus. 

Dr. Stead added that a few days ago he was dis- 
cussing Sir Robert’s paper with Mr. Talbot, and the 
latter asked him to call at Cargo Fleet, where he, 
Mr. Talbot, would show him that he had developed 
& more simple and an inexpensive means of making 
sound ingots, more especially to be used in the 
manufacture of rails. This method, according to 
Dr. Stead, was a most far-reaching improvement. 
He showed Mr. Talbot’s photographs, and referred 
to them in his remarks. Mr. Talbot had carried 
out an immense amount of research work, and had 
found out exactly the effect of his treatment. The 
‘ngots, of which sections were illustrated by photo- 
graphs, had been quieted by aluminium ; others 
had not been so quieted. The Talbot treatment 
consisted in stripping the ingot quickly when 
poured, im putting it in a soaking-pit for a short 
ume, in giving it afterwards a few passages in a 
Cogging-mill to reduce its area, and after this semi- 
cogging, in returning it to the soaking-pit to re- 
adjust the heating. This return to the soaking- 





pit — in some cases, not be found neces- 
sary. he rails obtained from the ingots so 
treated showed all the required qualities, and 
were absolutely sound. This development, he 
(the speaker) felt sure would confer a great benefit 
upon the industrial world. In the Talbot ingots 
the carbon content in the centre was reduced by 
about 25 per cent. as compared with the carbon 
content on the outside. In the cogging the steel 
flowed through the centre, and the gases escaped 
also. In ordinary practice, during the extension, 
the steel just below the outside layer must be 
extremely brittle, and the Talbot process remedied 
this. He further showed a diagram to illustrate 
the fact that Mr. Talbot forced the segregation in 
the most desirable place—i.e., between the outside 
and the centre. He was perfectly aware that 
others had rolled steel ingots when they were 
fluid in the centre, but no one had yet followed 
the process in the way Mr. Talbot had done. 

Mr. Talbot, who was called upon to speak by the 
Chairman, said that he had not much to say after 
the exposition made by Dr. Stead. He agreed with 
Sir Robert Hadfield in the opinion that the matter 
of sound ingots was one of extreme importance. 
The accidents on railroads reported from America, 
and due to rails obtained from defective ingots, 
afforded a proof of this. It was true, however, 
that all countries had not to provide for the 
extremes of temperature which ruled in the United 
States. It was necessary in the ingots to feed the 
pipe, or to make up the shrinkage. The results 
he had obtained with the process outlined by Dr. 
Stead, in which he had an “‘ intermediary ”’ bloom, 
gave perfectly sound rails, which would cause no 
further trouble. The segregation line came in the 
right place. Rails at the present moment were 
harder in the centre, whilst he (the speaker) 
obtained rails having a harder working face and a 
comparatively soft centre. If the process were not 
found ultimately of practical use, it would be, at 
all events, of scientific interest. 

Mr. Gledhill, who followed, said he had had 
no experience with rails, but had. had experience 
with large forgings, in which different conditions 
arose. Referring to Dr. Stead’s valuable remarks, 
he found that these were to him (Mr. Gledhill) 
specially interesting, since they showed him that 
his friends were coming round to a consideration 
that compression was the right thing. It was 
a much better way than “filling up the holes.” 
He sketched on the blackboard two large ingots 
which his works had recently compressed in the 
fluid state, one of which weighed 120 tons. This 
had been submitted to a total pressure of 
12,000 tons. They knew exactly where segrega- 
tion would take place, and knew also that the 
remaining portion of the ingot was quite sound. 
In this particular ingot they bored out a central 
hole, thus removing the pipe and reducing the 
weight of the ingot by about 20 tons. The differ- 
ence between the carbon content at top and that 
at bottom was about three-hundredths only, the 
higher percentage being at top. Several years ago 
they cast a large ingot, bored it out at the centre, 
and cut out four sections in diameters perpen- 
dicular to each other, utilising the four sections 
thus obtained with excellent results. Compres- 
sion, he repeated, was the right process to use, 
and he felt sure that if Mr. Talbot adhered to it, 
he would be sure to succeed. 

Mr. E. Baker thanked Sir Robert Hadfield for 
his papers, and asked whether the process he had 
described would be suitable for other products 
apart from rails. The question of extra expense 
also came in. The ingots shown in the paper on 
the method of producing sound ingots were top- 
cast, and he asked what would be the result if 
they were bottom-poured. There would occur a 
crust at top in the bottom-poured ingots, and he 
would like to know what result the method would 
have in these ingots. 

Mr. A. S. Keith said the papers were of great 
interest to him. Members would be visiting 
works in Leeds, and would probably ask how they 
could produce such good rails with the plant they 
contained, which had not undergone many improve- 
ments. Many of these plants been put down 
twenty years ago, and they did not contain modern 
heating furnaces. Every care, however, was be- 
stowed upon the processes of manufacture so as 
to produce an excellent rail, and to this their 
success was due. They had manufactured large 
quantities of tramway rails, and they had manu- 





factured also railway rails, and most satisfactory 





results had been obtained using basic Bessemer 
steel, the basic Bessemer process giving as great 
satisfaction as any other process. Although the 
actual manufacture might, perhaps, be considered to 
be somewhat behindhand, he asked whether the 
method proposed by Sir Robert Hadfield would not 
have one effect, that of militating against output. 
Present methods were satisfactory, repeat orders 
were obtained, and the material was, therefore, 
good. The heaviest tramway rail rolled in England 
weighed 130 lb. per yard. He would like to know 
what was really the difference between an English 
rail and a foreign one. He could not believe that, 
when rails were made to the same specification, the 
same tests, and the same critical examination, one 
was better than another. If the process referred 
to by Dr. Stead and Mr. Talbot was an improve- 
ment, it would have to be adopted. But so far 
they had been successful in their manufacture at 
the Leeds Steel Works, to which he extended a 
cordial invitation to the members. 

Mr. Hatfield found that Sir Robert’s method 
appeared to fulfil all conditions required for ob- 
taining sound ingots. He (the speaker) feared at 
first that carbon would be drawn down into the 
ingot ; but the analysis given (on page 12) showed 
that this was not the case. He would, however, 
like to know whether there did not occur a pulling 
effect between the ingot and the head. With regard 
to Dr. Goldschmidt’s method, the going back to 
the ingot, and the pouring of more steel to make up 
the level, constituted a tedious process. In regard 
to Dr. Stead’s remarks, he (the speaker) found that 
Dr. Stead was dismissing the fact previously 
agreed upon—that it was the crystals which solidi- 
fied first, and worked towards the outside. 

Mr. Brearley showed two photographs of ingots 
cast with the large end at top and without the use of 
charcoal ; these were for the manufacture of tool 
steel. The casting of the ingot with the larger end 
at top had a marked advantage from the point of 
view of piping. The placing of charcoal on the top 
of the ingot was done every day in the manufacture 
of crucible steel. He also showed a sample to 
illustrate his remarks on the process of crucible 
steel making, and added that he did not find the 
point borne out in practice that if there were no 
pipe there was no segregation. He thanked Sir 
Robert Hadfield for the very complete bibliography 
he had given, and which would greatly facilitate all 
research work on the subject. In the matter of 
Dr. Goldschmidt’s method, he found that this 
latter must introduce a large quantity of slag, and 
he asked what became of it. 

Mr. Scott questioned the statement made by Sir 
Robert Hadfield in his paper on ‘* The Method for 
Producing Sound Ingots” as to the layer of slag 
preventing radiation of heat; he (the speaker) 
would think there was no radiation going on. 

A speaker, whose name was not heard, asked the 
time that it was necessary to maintain the air- 
pressure, and what was the amount of air required 

r unit. In regard to Dr. Goldschmidt’s process, 
Re would have thought, contrary to what the 
author stated, that the process did involve great 
danger to the men occupied in introducing the 
thermit canister. 

Dr. Stead asked leave to introduce two more 
i 3 0 from Mr. Talbot dealing with the 
means taken to prevent oxidation. 

The Chairman thanked the authors for their 
contributions, and before asking them to reply to 
the discussion, he expressed what he felt was the 
wish of all the members present by asking Mr. 
Talbot to contribute a paper on his process at the 
next meeting. 

Sir Robert Hadfield, in replying to the various 
»0ints raised, said he did not understand how Dr. 
tead proved that the purer metal descended ; he 

(Sir Robert) stated that cooling should proceed 
from the bottom. Krupp proposed many 
years ago that the bottom of the ingot should 
be refrigerated, but the danger of this was 
most obvious. With regard to the Talbot process, 
as alluded to by Dr. Stead, he (the speaker) found 
this most interesting indeed, but it would be most 
desirable to have all the points set down in black and 
white ; he did not doubt any of the remarks that 
had been made concerning it, but he would like 
the facts to be set down on the same lines as he 
(Sir Robert) had set down his own. He had showed 
that he obtained a sound merchantable product. 
He gave the percentages of sound material, and he 
suggested that the other process should be described 
in the same way. He (the author) had clearly 
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‘ tated that his method, which he had described, was 
a combination of oldermethods. The accidents which 
occurred on railways, for example, were a slur upon 
their art, and as an illustration he read a letter from 
a British railway company referring to rail frac- 
tures. He congratulated Mr. Gledhill on the large 
ingots he manufactured. With reference to the 
crust at the top of the ingot when this was bottom- 
poured, he would state that the heat from the 
charcoal was very high, and could easily melt half 
crusted over steel. In reply to Mr. Keith, he 
would say that we were not out of date. The 
question was, What percentage of saleable products 
was obtained, and if less discard could be obtained, 
why not save this? In the matter of the carbon 
proceeding from the charcoal, he said, in reply 
to Mr. Hatfield, that the steel was near the 
settling-point, and there was less risk of its taking 
up carbon. There was no pulling effect ; the ingot- 
top and the head had been tapered to a this 
effect. Sir Robert had used the method largely, 
and had never experienced the least difficulty in 
regard to this. With reference to Mr. Brearley’s 
remarks, this member’s ingot was a small one and 
had a large carbon content ; in regard to rail 
ingots, artificial means had to be resorted to. 
Sir Robert Hadfield saw Mr. Scott’s point exactly ; 
he did stop radiation to some extent, but he had 
the heat at the top, where it was wanted. The 
expense of the method was about Is. per ton, total 
cost ; the blast was the ordinary cupola blast at 
a low pressure. 

Dr. Goldschmidt, in his reply, stated he did not 
agree with Dr. Stead. The latter had said that 
it was better not to push the thermit to the bottom, 
but to let it remain at the upper part. He (the 
speaker) had tried the latter method, but had not 


found it successful, and, as a rule, piping was in- | pa 


creased thereby. He did not heat the bottom of the 
ingot ; he used only 1 lb. of thermit per ton, and it 
meant an inorease of temperature of only 1 deg. Cent. 
The reaction, therefore, was not a thermal one, 
but a mere mechanical reaction, and the impurities 
were driven out thereby. It was not necessary 
to fill up afterwards to make up the level, and 
two works did not fill up their ingots after ebulli- 
tion, but lost a few inches of the ingot. There 
was no introduction of slag, and if there were the 
method would be useless in practice. There was 
no slag, and no danger to the men in introducing 
the cartridge ; the ebullition was not severe, but 
the cartridge had to be heated beforehand. In 
short, he added, ‘‘ the proof of the pudding is in 
the eating.” 

This concluded the business proceedings of 
Tuesday morning. In the afternoon the members 
divided into five groups, to visit the works of 
the following firms :—(A) Messrs. Kitson and 
Co., Limited, and Messrs. John Fowler and Co., 
Limited. (B) Messrs. J. Buckton and Co., Limited, 
and Messrs. Hathorn, Davey and Co., Limited. 
(C) The Hunslet Engine Company, Limited, and 
Messrs. Manning, Wardle and Co., Limited. (D) 
Messrs. Hudswell, Clarke and Co., Limited, and 
Messrs. J. and H. McLaren; and (E) Messrs. 
Walter Scott, Limited, and the Coghlan Steel and 
Iron Company, Limited. 

The proceedings were continued on Wednesday, 
the 2nd inst., when the first paper taken was one 
by Mr. F. W. Paul, of Glasgow. This was entitled 


Manvuracture or Orpen-HEARTH STEEL WITH 
REFERENCE TO IMPROVEMENT IN YIELD. 


This was read in abstract by its author, who 
stated that in the early practice of open-hearth 
steel it was not unusual to obtain yields of 100 

er cent. as an average of twelve months’ work. 
Bince then it had been the invariable practice 
when rebuilding the older, small furnaces, or when 
installing new plant, to erect furnaces of consider- 
ably increased capacity, so that, whereas in 1880 
the furnaces were of about 10 tons, they were now 
of 40, 80, and 100 tons. He added that when he 
increased the weight of his charges and the size 
of his furnaces he reasonably expected an increased 
yield, resulting from a smaller percentage of waste 
ingot butt-ends, less incidental scrap from furnaces 
or ladles by reason of fewer charges, and less waste 
due to accelerated melting, as the large chambers 
could maintain a greater intensity of combustion 
throughout the whole period of charging and melt- 
ing. The present yield, with large furnaces, might 
be taken at 94 to 95 per cent. The author then 
considered the causes of ter metallic waste in 


large furnaces, by reviewing in detail the opera- 


tions of open-hearth steel manufacture, and 
gave particulars of a new method of conduct- 
ing the pig - iron, scrap, and ore process which, 
in a few practical trials in 80-ton furnaces, had 
given increased yields of 5 to 7 per cent. He 
showed that whereas in 1880 for a weight of 
charge of 10 tons the bath area was 140 sq. ft., 
equal to an area ratio of 14 sq. ft. per ton, in the 
present year, with an 80-ton charge, the bath area 
was 490 sq. ft., equal to an area ratio of 6.1 sq. ft. 
only. This reduced area ratio, the author sug- 
ested, was one of the indirect causes of less yield. 
He then compared in detail the ordinary practice 
in regard to charging, melting, elimination of 
silicon, and boiling with his new method, and 
pointed out the advantages of this from actual 
working with 70-ton furnaces. 


Steet-Works YIELDs. 


The paper on ‘‘Steel-Works Yields,” by Mr. 
Percy Longmuir and Mr. W. H. Robinson, was 
then read in abstract by the former. In this the 
authors reviewed, from actual practice, the yields 
and losses per cent. of the Bessemer, the open- 
hearth acid and basic, and the crucible processes : 
the defectives and scrap per cent. for all four pro- 
cesses ; the rolling results; forging results. This 
latter paper contained a number of tables giving 
weekly results extending over the whole of the 
past year. Both papers were taken together for 
discussion. 

This was opened by Mr. Springorum, who, re- 
ferring to Mr. Paul’s paper, agreed with him concern- 
ing some of the difficulties he had pointed out, due 
to the greater depth of the bath, in ordinary prac- 
tice, than obtained formerly. But this difficulty 
could be avoided by dividing the charge into two 
rts. This varied the slag contents, and by 
adding fresh lime and ore the second part of the 
charge could be rapidly completed. The method 
he indicated could be carried out in a tilting 
furnace or in the Hoesch modification of the 
Bertrand-Thiel process. They had succeeded in 
this in Germany with a 100-ton furnace, producin 
250 tons per day, equal to 1500 tons per week, an 
the yield was 104 per cent. His experience was 
that the yield had now increased, and not decreased. 

Mr. Greiner, who followed, stated that at his 
works, the Cockerill Works, Seraing, they did not 
work on the same process to which Mr. Paul had 
referred. Instead of heating the furnaces by pro- 
ducer gas they had started heating them direct by 
gas proceeding from the coke ovens. They had 
commenced with small furnaces used for the manu- 
facture of steel castings. The gas went direct 
from the coke ovens to the furnace, and the results 
were so conclusive that they had arranged a 
second furnace to work on the same principle. 
There was a greater yield than when using producer 
gas. But since they also wanted their coke-oven 
gas for other purposes, they could not further 
extend the method ; but they put down an exten- 
sion of their coke-oven plant, and this had enabled 
them to extend the use of the gas. He briefly de- 
scribed the arrangement for supplying the furnaces. 
In these, among other alterations, the air and 
gas-chambers were replaced by two air-chambers ; 
the air reversing-valve was alone retained. He gave 
the following comparative figures for producer gas 
and coke-oven gas. 

Producer Gas. Cove-Oven Gas. 


CO; 6.0 1.5 
co 23.5 6.0 
CH, 5.86 22.5 
H i iv son 2.21 57.0 
Calories per cubic 

metre of gas 1274 3640 


With the producers, the coal consumption was 
about 300 kg. per ton of 1000 kg. of steel. The 
temperatures of the chambers for heating the air 
were, respectively, 





About ... .. 900 deg. C. 2024 deg. C. 


There was, he repeated, no chamber for heating | 
the gas, only for heating the air, and the output of | 
the furnace with coke-oven gas had increased by 25 
per cent. The quality had also improved. There 
was less pig iron used. There was less waste, 
because the temperature was higher ; and a heat, a 
charge, took one-and-a-half hours less. The furnaces | 
used so far had been of 12 to 15 tons; not large. 
ones, it was true, but they were running well. The | 
higher temperature had the effect of damaging the 
furnace quicker than when using producer gas, 
but an improvement would be reached under this | 





head as time went on, and the men acquired greater | 





skill. All works, therefore, which had coke ovens 
could use coke-oven gas and thereby obtaia good 
steel of first-class quality. 

Professor Louis differed from Mr. Paul’s state- 
ments with reference to the elimination of silicon, 
since actual practice did not agree with the 
chemistry of the process as outlined by the author 
when describing the ordinary methods. In labo- 
ratories these reactions took place, but not in 
actual working. Silicon had an affinity for ferrous 
oxide, and the iron did not get reduced, but a 
proportion ed into the slag. If the author’s 
reactions did take place, for every pound of silicon 
in the charge he would get 3 lb., or 3 per cent. of 
iron reduced. Professor Louis instanced the pudd- 
ling process, where, with a high-siliceous iron there 
occurred an increase in the slag and a decrease in 
the output of puddled bars. He repeated that 
the reactions, as given by theauthor, did not occur, 
and that it was, therefore, not an advantage to 
charge the furnace with a high-siliceous pig. 

Mr. Hatfield greatly appreciated Messrs. Long- 
muir and Robinson’s contribution. In regard to 
Mr. Paul’s paper, there were many points he took 
objection to. Dr. Stead had said a long time ago 
that in the Bessemer process temperatures could 
be obtained at which the carbon was eliminated 
and the silicon remained. Mr. Paul's idea was 
that the same conditions obtained in the 
open-hearth furnace, but this was not so. He 
referred to a paper he (the speaker) had contri- 
buted to the Institute in collaboration with Mr. 
McAndrew, dealing with the elimination of silicon ; 
this could be eliminated if the slag were in the 
right condition. There always was the danger of 
the silicon going back into the charge, and he 
believed that Mr. Paul’s theory was wrong, and 
that there was not a lower yield in a large furnace 
than in a small one, for the larger furnace gave the 
better yield. When there was a greater surface of 
metal exposed before the slag could cover it, as in 
smaller furnaces with a larger area ratio per ton, the 
conditions were not favourable. The charge should 
be worked and melted as quickly as possible. As 
to the forced reaction of silicon elimination result- 
ing in the charge not boiling freely from the bottom, 
and the scintillations or sparks from the highly 
carbonised metal, referred to by the author, Mr. 
Hatfield asked what was the highly carbonised 
metal in question. As regarded the scouring 
action on the banks being considerably diminished, 
referred to by the author when dealing with his 
method, he (the speaker) had found that the silicon 
had always proved itself too keen in eating into the 
banks of the furnace. 

Dr. Stead, who followed, stated that there evi- 
dently existed a certain amount of confusion between 
the various speakers. Actual working should be 
regarded as chemical reactions, but a certain tem- 
perature was the right one for certain condition, 
and the wrong one when the conditions were dif- 
ferent. Carbon reduced silicon at high tempera- 
tures; at low temperatures different reactions 
took place, and this not having been taken into 
account by the speakers in making their statements, 
had led to the confusion he alluded to. If siliceous 
iron and ferrous oxide were taken, they did not get 
ferro-silicate ; but with ferric oxide they did, and 
there was, besides, noreduction of iron. If, there- 
fore, iron was in contact with ferrous oxide, they 
obtained the maximum yield ; but it was necessary 
to keep out the action of the air. In the puddling 
process referred to by Professor Louis there was 
only a limited amount of oxide of iron ; air came in, 
and there occurred a loss. If all the molecules of 
the pig iron could be brought in contact with every 
molecule of the ferrous oxide, all the elements 
present would act upon the iron, and a very high 
yield would be the result. The more complete, 
therefore, one could make the contact between the 
iron and the ferrous oxide, the better would be the 
yield. A shallow bath, he thought, would be better 
for this, because it would give a better yield, since 
there was a greater rapidity of reaction. But the 
oxygen had to be kept out. Mr. Paul was perfectly 
correct in melting, then in feeding in the scrap, 
seeing also that no air got into the furnace ; but he 
would, perhaps, not have rapidity in working. 

Mr. Edwards asked whether Mr. Paul referred 
to the acid process, because the yield was different 
when working on the basic process. He added 
that the author’s reactions were both theoretically 
and practically correct, and that the yield was 
increased by reducing the silicon when this was 
done properly. In the acid slag there was more 
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iron at the finish than in basic slag. As to whether 
it were beneficial to have as much as 10 per cent. 
silicon depended upon the method used. No 
works employing the basic process would use high 
siliceous iron, even if it increased the yield, since 
the damage to the furnace would be far too great. 
He asked whether the yields were metallic yields 
in the ingots. 

Professor Campion did not agree with the state- 
ment that a comparison could be made between a 
metallurgical process and achemical reaction, since so 
many different conditions intervened, such as tempe- 
rature, mass, &c. He (the speaker) added that he 
was now carrying on experiments in regard to this 
matter, the results of which he hoped to publish 
soon. Mr. Paul had prolonged the charging opera- 
tion, then adding the scrap, and he (the speaker) 
was afraid difficulties would be encountered in this 
respect in every-day practice. He congratulated 
Mr. Hatfield if he had not experienced any difficulty 
with too high temperatures in the rapid working 
he alluded to; he did not agree, however, with 
Mr. Hatfield in his remarks with regard to the 
question of yields. 

Mr. F. Rogers, who followed, stated that the 
ideal condition was to oxidise the bath as early as 
possible, and in the simplest way. Work should 
proceed with as highly an oxidising flame as 
possible. Another way was also to use some lime 
judiciously. In the acid process one was limited 
by the condition as to the extent to which lime 
could be used, but a moderate use of lime was an 
easy way of facilitating the reactions. He ques- 
tioned the author, Mr. Paul, in regard to the yield, 
the output, and the time taken by his method. 
In the matter of yield versus output there should 
be a certain bias in favour of a high yield. 

Mr. Paul, in replying to the discussion, said he 
was amply rewarded by the complete discussion 
to which his paper had been submitted. He would 
reply fully in writing to the various points raised. 
He was greatly indebted to Mr. Greiner for his 
useful contribution concerning the use of coke-oven 
gas in open-hearth practice. The statement of Mr. 
Greiner as to wear of the furnace was that which 
he (Mr. Paul) would have expected, and he (the 
speaker) had often questioned the advisability of 
using a method of heating when by another the 
required heat could be obtained. The brick lining 
and brick-work of the furnace could be made to suit 
the coke-oven gas, but with this gas it meant having 
a large flame, and he questioned whether, if it were 
not diluted, it could be made really useful. Dr. 
Stead had answered Professor Louis. Mr. Hatfield 
said that the charge should be worked quickly and 
melted quickly. This was a good axiom, but the 
difficulty was to apply good axioms in works prac- 
tice. The upkeep of the plant had also to be con- 
sidered. The carbonised metal he had referred to 
was that which ran out first in a badly-worked 
charge ; it was like spiegeleisen. In his experi- 
ments he had wanted to leave the furnace in as good 
a condition as he had received it, and he was afraid 
to add the ore until he had ascertained the condition 
of the furnace lining. This varied the conditions 
under which his working took place ; he would reply 
further by correspondence. 

The Chairman moved a hearty vote of thanks to 
the authors, and also to Mr. Greiner and Mr. 
Springorum for their remarks. This was heartily 
responded to. 


toLLING-Mitt Practice in THE UNITED States. 


The paper then taken was one on the ‘“ Rolling- 
Mill Practice in the United Staves,” by Dr. 
Puppe, Breslau. It was read in abstract by the 
Secretary. We propose to reproduce this paper in 
a future issue. 

Mr. Lamberton, who opened the discussion, said 
he was glad to take this opportunity of calling 
attention to the admirable manner in which Dr. 
Puppe had dealt with this important subject. Not 
only the Institute, but the whole of the steel 
industry, was indebted to him for this and his other 
papers. It was the thoroughness of all his contri- 
ae _: — them so valuable. The 
interest o . Puppe’s r was enhanced b 
those which had hen eel od discussed the pd 
before, and the author had a large amount to say on 


_ | ceedings terminated. We propose to rep 


material 11 to 12 per cent., whilst in American 
ag it was sometimes 24 per cent., and then 

e discussed how far the material was liable to 
suffer thereby. He had also called attention to the 
fact that the Edgar Thomson Works, Gary, turned 
out as much as 4000 tons per 24 hours, and he 
questioned whether it were possible at that rate to 
bestow the requisite care on the work. This would 
explain, perhaps, the breakage of the American rails. 
This was touched upon the day before, and Dr. 
Puppe said frankly that breakage of rails was more 
frequent in America than elsewhere. A good deal 
might be stated on this subject. Dr. Puppe had also 
called attention to the increased traffic, and to the 
fact that, notwithstanding this, the weight of the 
rail had remained the same. It was not fair, there- 
fore, to criticise the material. In this country we 
had adhered to our double-bulb section of rail, 
whilst on the Continent and in the United States 
flat-bottomed rails were used. The section had a 
great deal to doin the matter. It was obvious that 
in a double-bulb rail there was a better distribution 
of metal than in the flat-bottomed section, and the 
cooling was more equal, the internal strains were 
better relieved than in the flat-bottomed section, 
in which the perimetrical length was greater 
with a small internal mass. This was, no doubt, 
the reason why we had adhered to the double- 
bulb section. It had its disadvantages ; it was more 
difficult to lay and to maintain, and did not, perhaps, 
afford such smooth running as the flat-bottomed 
section. Dr. Puppe had made out his case. It 
was important that the rolling should be more 
gradual, and the cooling effect should coincide with 
the reduction in rolling. If there was a large 
draught at an intermediate stage of the rolling, 
there occurred a reheating of the piece. In their 
large plants, with an output of 37 per cent. in 1910, 
which fell to 24 per cent. in 1911, our American 
friends had overreached themselves as regards pre- 
sent conditions. But, seeing the development 
being taken by that interesting country, these 
plants might perhaps soon be in full operation. On 
the previous da: , Piping and segregation had been 
discussed, but the increased traffic, together with 
the rail sections, should have been put forward. 
He admired science, but science without common- 
sense was of no avail. 

Sir Robert Hadfield showed large templates of the 
former American rail section and of the new one 
proposed, illustrating the way in which material was 
to be taken from the head to strengthen the web. 
In regard to the reduction in rolling, he did not see 
how too much could be put on, and he instanced 
the wire billets, where a much greater reduction was 
worked to. If in rails there occurred a burning 
effect, then, of course, the method should be altered. 
Sir Robert also referred to the interesting experi- 
ments made by Mr. Frémont for testing brittleness. 

The Chairman, who followed, said he had listened 
with great interest to Dr. Puppe’s paper and to Mr. 
Lamberton’s remarks. He was not at all sure that 
the steel-maker was the only one to be looked to 
for solving troubles. In regard to the reduction of 
24 per cent., this was hardly fair on the material. 
In this country we reduced at asmaller rate, which, 
according to Dr. Puppe, was also the practice in 
Germany. He concluded by heartily thanking the 
latter for his interesting paper. 


A New Tyre anp Meruop or Construction 

or Larce Gas-ENGINgs. 

This paper was read in abstract by the author, 
Mr. Alan E. L. Chorlton, when Wednesday’s pro- 
uce the 
paper in a future issue. 

(To be continued.) 








EpinsurcH University ENGINEERING DEPARTMENT.— 
The opening of the session at Edinburgh University will 
see the inauguration of the new scheme for engineerin; 
degrees, by which the full resources of the University an 
the Heriot-Watt College are utilised for the first time to 
enable students to specialise in the three departments of 
civil, mechanical, and electrical engineering. 





Tue INSTITUTION OF AUTOMOBILE ENGINEERS.—A 
meeting of the Birmingham centre will held on 
Thursday, the 17th inst., in the Theatre of the Univer- 
sity Buildings, Edmund-street, Birmingham, when Mr. 
Douglas Leechman (member) will read a paper entitled 





the same subject. His per was not controversial, 
but was statistical, and was full of data. He (the | 
speaker) could not discuss it, but said he would 
like to emphasise a few points. The author | 
had stated that in Germany the reduction in the 
cogging-rolls was 14 per cent., and with harder | 


‘*The Influence of Low Production Cost on Quality.” 
The paper is based on the author’s examination of a cheap 
foreign car after a period of service, and should prove of 
exceptional interest. The chair will be taken at 8 p.m. 


by the president of the Institution, Mr. T. B. Browne, 
and an invitation is extended to all those who are inter- | 
ested in the above subject. | 


UNIVERSITY COLLEGE LECTURES. 


A seERIks of special lectures has been arranged by 
University College Faculty of Engineering for the coming 
session. e lectures are a for engineers in 
practice and uates in science and in engineering, 
and embrace in the first, second, and third Sarl 
**Electrical Design,” by Mr. E. Kilburn Scott, M.I.E. 

A course of about twenty-four lectures and drawing- 
office work. Tuesdays, 5 to 7 p.m., beginning Octo- 
ber 15. Fee, 2/. 2s. (2) ‘Heating and Ventilation,” 
by Mr. A. H. Barker, B.A., B.Sc., Wh.Sc. @) A 
course of lectures on “The Application of the Prin- 
ae of Science to the Problem of Heating and Ven- 
tilation.” Wednesday, 5 p.m., inning on October 16. 
Fee, 1. 1s. (6) A course of laboratory instruction 
illustrative of (a). Second term (day and hour to be 
ar . Fee, tures (a) and Laboratory Instruction 
(b), 22. 2s. First term: (3) ‘* Electro- etic Waves 
and the Electronic Theory of Electricity,” by Professor 
J. A. Fleming, M.A., D.Sc., F.R.S. A course of about 
six lectures, Eiooel by exercise classes. Wednesday, 
5 p.m., beginning November 6. Fee, 1l. lls. 6d. (4) 
“Steam - Turbines,” by r. W. J. Goudie, B.Sc., 
M.I. Mech. E. A course of ten lectures, followed by 
calculation classes. Friday, 5.30 p.m., beginning Octo- 
ber 11. Fee, 2/. 2s. (1/. 1s. to graduates of the University). 
(5) ‘‘Some Modern Methods in the Design of Structures,” 
by Mr. H. P. Philpot, B.Sc., A.M.I. Mech. E. A course 
of about ten lectures, each lecture being followed by a 
class in the drawing-office. Monday, 6.30 p.m., begin- 
ning October 14. ee, 2. 2s. (12. 1s. to —- 
of the pg ng | (6) ** Photomicrographic Study of 
Meta]s,” by Mr. Frederick Bacon, M.A. Wednesday, 
5.30 =. ginning October 9. Fee, 2/.2s. (7) ‘* Rail- 
way Engineering,” by Mr. H. Deans, M.A. a tab.), 
M. Inst.C.E. Tuesday and Thursday, 4 pm, inning 
October 8. Fee, 2/. 2s. (8) ‘* Pho ic Surveying. 
by Mr. M. T. Ormsby, M. Inst.C.E.I. Friday, at 
4 p.m., Wednesday at 2 p.m., beginning October 11. 
Fee, 1/. 1s. (gratis to graduates of the University, and to 
such third and fourth year undergraduates as are, in the 
opinion of the lecturer, able to take advantage of the 
course). Applications must be received before October 7. 

Second term: (9) ‘‘Electric-Wave Wireless Tele- 
gr hy,” by Professor J. A. Fleming, M.A., D.Sc., 
RS. A course of about six lectures, followed by exer- 
cise classes. Wednesday, 5 p.m., beginning January 22, 
1913. Fee, 1/. lls. 6d. (10) ‘* The Design and Calcula- 
tion of Aeroplanes,” a course of ten lectures ; days and 
hours will be announced later. Fee, 2/.2s. (11) ‘* Water- 
ways, Harbours, and Docks,” by Mr. A. T. Walmesley, 
M. Inst. C.E. i’. <3 5 Thursday, 4 p.m., beginni 
January 16, 1913. Fee, 2/. 2s. (12) git iene, 
by Professor Henry Kenwood., M.B., D.P.H., F.R.S.E. 
A course of lectures and demonstrations. Tuesday and 


Friday, 4 p.m., beginning January 14, 1913. Fee, 3/. 3s. 
Second and third terms: (13) ‘‘ Water Supply, Sewerage, 
and Lighting.” A course of 15 or more lectures, illus- 


trated by diagrams, and accompanied by drawing-office 
instruction. Day and hours will be announced later. 
Fee, 41. 4s. Third term: * Roads, Street-Paving, and 
Tramways,” by r. 2 . Blair, M. Inst. C.E. 
Tuesday and Thursday, 5 p.m., beginning April 22, 
1913. Fee, 2/. 2s. Arrangements for research are also 
made to suit the needs of individual workers in many 
branches. A registration fee (1/. 1s.) for each session and 
such other fee as the nature of the research requires. 
Advanced courses, suitable for those who have already 
completed a diploma or degree course in engineering 
have been arranged ; the courses on October 1, 


1912. Fee for each course, session, 21/. In connection 
with University College a course of six t-graduate 
lectures on ‘‘ Electro- etic Waves and the Theory 


of Electrons,” will be delivered by Professor J. A. 
Fleming. at University College, on Wednesdays, at 
5 p.m., beginning Wednesday, November 6, 1912, and 
ending Wednesday, December 11. The course is intended 
for electrical engineers chiefly connected with telegraphy, 
telephony, and wireless telegraphy. It is preliminary to 
a course on radiotelegraphy in the following term. Those 
attending the class are assumed to have an elementary 
knowledge of the differential and integral calculus and of 
elementary electric theory. Fee for the course, 1/. 11s. 6d. 
The courses 7 in January will consist of six or 
seven lectures, on Wednesdays at 5 p.m., — Wed- 
nesday, January 22, 1913, on ‘‘ Electric Wave Wireless 
sy ee 9 by Professor J. A. Fleming, M.A., D.Sc., 
F.R.S. It is intended for telegraphic, telephonic 
engineers, and radiotelegraphiste, to enable them to 
follow the most recent investigations in the theory and 
practice of wireless telegraphy. It will be assumed that 
those who attend this course have attended the course 
on electromagnetic waves given in the previous term, 
or at least possess equivalent knowledge. Fee for the 
course, 1l, lls. 6d. Application for tickets of admis- 
sion and for further information to made to 
Walter W. Seton, secretary, University College, Gower- 
street, London, W.C. 





New Nava Works aT Revat.—A new works, extend- 
ing to 60 acres, for the construction of warships, is being 
established by La Société des Acieries de Libau (ex- 
agg with whom will be associated M. Normand, of 

avre. 





Tue Japanese Barriessir “‘ Kawacui.”—We regret 
that in the concluding paragraph of our article in our 
issue of July 26 last (page 133 ante) on the Japanese 
battleship Kawachi, we stated that the Kawachi was 





driven by Curtis turbines on three shafts, and the Settsu 
by Parsons turbines on four shafts. Both these vessels, 
we now learn, are driven by Curtis turbines on two shafts. 
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EXHIBITS AT THE ENGINEERING AND MACHINERY EXHIBITION AT OLYMPIA. 


CONSTRUCTED BY THE POWER PLANT COMPANY, LIMITED, WEST DRAYTON. 
(For Description, see Page 462.) 











Fig. 42._ Sprep-Increastne Gear, 475 To 3000 R.P.M.; 15 anp 95 TEeTH, Fig. 43. Dovurte Heticar Rack ; Puvion, 1} In. 
7 D.P., 8 In. Face; To Transmit 24 H.P. Prron, 8} In. Facr, 

















Fie, 44. Heavy Tyre Repvuocine Gear; 2 D.P., 10 In. Face, Ratio 
360 to 130 R.P.M.; To Transmit 300 H.P. 











Fie. 45. TripLte HEeticaL GEARING. 
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DetalLs OF ee Repuction GEAR FOR Fie. 47, Fiexisis Courtine ror Heavy Durty. 
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NOTICES OF MEETINGS. 


Tue British FouNDRYMEN’S ASSOCIATION: LANCASHIRE BRANCH. 
—Saturday, October 5, at 4 p.m., at the Municipal School of 
Technology, when a dential address will be delivered by Mr. 
F. Penlington, Manchester. 

Tue Socrety or ENemusrs.—Monday, October 7, at 7.30 p.m., at 
the Institution of Electrical Engineers, Victoria Embankment, 
W.C. A paper will be read on “Town Planning from an Engi- 
neering Aspect,” by Mr. E. R. Matthews, Assoc. M. Inst. C.E., 
F.G.S. (Member). 

B INSTITUTION OF AUTOMOBILE ENGineers. — Wednesday, 
October 9, at 8p.m. The first meeting of the session will he he 
at the Royal Society of Arts, John-street, Adelphi, when Mr. 
T. B. Browne will deliver his presidential address entitled ‘‘ The 
Progress of Automobilism.” 

THE ASSOCIATION OF ENGINRERS-1N-OHARGE.—Wednesday, Octo- 
ber 9, at 8 p.m., at the St. Bride’s Institute, Bride-lane, Fileet- 
street, E.C., presidential address by Mr. H. S. Hele-Shaw, LL.D., 
F.R.S., M. Inst. C.E. Mr. W. H. Maw, LL.D., M. Inst. C.E., 
M.1. Mech. E., in the chair. 

Tus InstiruTion oF Municipal Eyeisers.—Friday and Satur- 
fay; October 11 and 12, the fourth annual general meeting will be 
held in London. Friday. October 11, at 11 a.m. Meeting in the 


th | Council Chamber, 4, Southampton-row, London, W.C , for election 


of Council and presidential address, 2.15 p.m., discussion on the 
gg any :—‘* The Modernising of Building By-Laws,” by 
. Platt(Member). ‘“ The L.G.B. Report on Intercept- 
“* The Influence 
of Town Planning upon the Public Health,” by Mr. W. Louis Carr 
(Member). ‘“‘ Superannuation and Securitvy of Tenure,” by Mr. A. 
Winter Gray (Member). In the evening there will be a reception 
by the president at the Holborn Restaurant, Holborn, W.C. 
Saturday, October 12, will be devoted to sightseeing in London. 
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THE NEW ORDER AT THE ADMIRALTY. 

Mr. CHURCHILL has himself inaugurated the new 
order at the Admiralty under which the technical 
and other officers of all departments are to come 
into more continuous and closer contact with the 
work in progress in connection with the provision 
of matériel for the Navy, and with the operations 
of the Fleet at sea and especially of new ships. 
From the day that he became First Lord of the 
Admiralty, Mr. Churchill set himself to master 
the manifold duties of his great office, and devoted 
a Jarge amount of time at the Home ports and on 
board many of our ships in commission, in order 
to become conversant with the work of the fleets 
under war conditions, and to come into direct 
contact with the officers of the Navy. Following 
this, he, in company with colleagues on the Board 
of Admiralty, inspected the various Royal dock- 
yards and naval establishments, and now he has 
just completed visits to practically all privately- 
owned factories engaged upon naval contracts. 
The tour has been more comprehensive than any 
ever undertaken by any First Lord of the Admir- 
alty, and the result must be of great advantage to 
the Service, since Mr. Churchill is the better 
enabled to weigh accurately the technical advice 
given to him and to appreciate the bearing of all 
suggestions. Moreover, the example he has set will 
be a great stimulus to all in fulfilling the idea of 
the new order, which takes effect on Monday next. 

This change, to attain which the new redistribu- 
tion of Admiralty business was made, is most 
desirable. The Gilbertian jeu d’esprit about 
sticking to the desk being a likely preliminary 
training for the ruling of the Navy has at all times 
found too great a degree of realisation in naval 
administration, due perhaps to the fact that officials 
have too much work in design and management to 
leave time and opportunity for visits to works and 
to ships for inspection and consultation. With the 
redistribution of business now arranged, coupled, if 
it is as it ought te be, with an increase in the 
officers in the various departments 
to overtake detail work, the responsible ‘‘ heads ” 
will have more time to study constructional work 
and the efticiency of ships in service. Success in 
engineering—indeed, in all mechanical operations 
—depends on efficiency in design and in manufac- 
turing methods. The former includes, of course, 
a true appreciation of the functions for which the 
product is planned, and the latter a full knowledge 
of the cost and time occupied in carrying out the 
work. In neither case can the closest ible 
application at a desk yield the best results. It 
is true that there can be received at the desk 
minutes and reports and verbal communications 
as to the suitability or otherwise of products to 
fulfil desired purposes, and of workshop procedure 
to achieve cheap and rapid output ; but informa- 
tion in passing through intermediate sources is 
robbed of much of its value and stimulus. Nothirg 


487! can be so effective as direct contact between the 


designer and his productions. The designer who 


never sees in concrete form the manufacture 
which he has planned loses much in respect 
of inspiration and of suggestion for improvement, 
and, more still, in the absence of discovery of errors 
to be avoided. Perfection is approached along the 
lines of trial and error, and experience which is 
not ay won is seldom heeded and is but 
lightly valued. In workshop management, again, 
the extent of success is in direct ratio to the 
amount of personal supervision of practical work 
by the manager. An hour in the shops is worth 
three at the desk. 

Mr. Churchill has devoted the Parliamentary 
recess to a tour of inspection of naval bases, of the 
Fleet during battle exercise by night and by day, and 
of every yard where naval ships are being built. He 
displayed, we learn from several sources, earnest- 
ness of purpose by untiring scrutiny of all opera- 
tions and work, eager readiness to acquire know- 
ledge on all points, and quick perception of techni- 
cal questions. The gain, in his case, results not so 
much in the direct application of the lessons 
learned, as in adding to the discrimination which 
is so essential in assisting towards decision by the 
Board of Admiralty in technical questions where 
authorities differ, and in guidance in stimulating 
advance along the right lines. He had the great 
advantage of discussing a wide variety of questions 
with the technical officers of the private naval con- 
struction companies, of becoming cognisant of the 
capacity of each establishment, and of measuring 
the extent of progress of work in hand. He was 
able also to confer with experts on prospective 
developments in machinery, guns, armour, &c. 
The application of gearing between the main 
engines and the propeller naturally came in for 
attention. The possibilities of adopting the Diesel 
engine of one type or another for ship-propulsion 
formed the topic of discussion in various works. 
It is specially worthy of note that at Vickers’ 
establishment at Barrow-in-Furness, where he 
spent two days with the Third Sea Lord, Admiral 
Moore, whose elevation to companionship in the 
Order of the Bath, just announced, has given much 
satisfaction, there was seen at work an experi- 
mental oil cylinder, the largest yet made in this 
country, and equal in power to most of the complete 
sets of marine oil-engines installed. These and 
other indications of research work at this and other 
establishments must have proved inspiring and 
instructive. 

Similar association of contractors and their 
technical directors with other members of the 
Board, especially with Admiral Moore, the Third 
Sea Lord, must have direct consequences, as 
they are responsible for the elements in design. 
But the greatest good will accrue if the chief tech- 
nical officers—the Director of Naval Construction, 
the Engineer-in-Chief, the Director of Naval Ord- 
nance, the Superintendent of Contract Work, as 
well as the new Director of Naval Equipment— 
can be so relieved of ‘‘ desk” work as to enable 
them to visit the establishments where work is in 

rogress. Much of the success of dockyard work 
is due to the frequency of the visits by the Director 
of Dockyards. It is universally recognised that all 
the technical officers named ios one splendid 
service, even while encumbered with unnecessary 
routine work. It is true also that the technical 
officers of naval construction works are frequently in 

rsonal conference with officials at the Admiralty; 
ut we repeat that this is a poor substitute for a visit 
of inspection and of consultation in presence of the 
work in progress, or on a ship when in service. 
Mr. Churchill, in his memorandum, to which we 
referred generally ina recent issue (page 359 ante), 
has laid down the importance of such visits and 
conferences, and, when illustrating their significance 
in his work of the t two or three months, has 
established their utility in his own case. We are 
convinced that only good will result, but, as we 
said before, an essential preliminary is such an 
increase in the staffs in each department as will 
make possible the visits of the technical officers 
without involving an accumulation of work within 
the Admiralty. We have on previous occasions 
given evidence of the disparity between the addi- 
tions to the volume and importance of work under- 
taken now as com with ten or fifteen years 
ago, and the augmentation — same period 
of the staffs of the Director of Naval Construc- 
tion and Engineer-in-Chief. The time is oppor- 
tune for making changes in the Royal Corps 
of Constructors and for increasing the engineer- 








ing staff to ensure promptitude im dealing with 
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current work, vigilance in examination of work 
in progress in naval works, and diligence in 
the investigation of the potentialities of all new 
proposals. The fulfilment of these duties ade- 

uately, and with that desire to make the Navy 
thoroughly efficient—a desire which now charac- 
terises the staff—is the end to be achieved, and 
the new order can only be beneficial in the highest 
degree, as a medium to this end, if there is such 
increase in staff as will make it possible for fuller 
association between those responsible for adminis- 
tration and designs and the works executing such 
designs. 





MUNICIPAL TRAMWAYS AND 
COMPETITION. 

Various town councils, tramway officials, and 
others are evidently much concerned with the 
actual and possible effects of motor-bus competi- 
tion on the revenue and standing of municipal 
tramways. This state of affairs appears to arise 
from the remarkable enterprise and success of some 
of the London omnibus companies, particularly the 
London General Umnibus Company. This enter- 
prise and success have led to discussions in the 
Croydon Town Council and elsewhere, which have 
centred around the idea that omnibus companies 
should be compelled to pay something towards the 
upkeep of the roads on which their vehicles run, 
over and above the payments which they naturally 
make as ratepayers. The subject has received 
further attention owing to the reading of papers 
bearing on it at the Eleventh Annual Con- 
ference of the Municipal Tramways Associa- 
tion, which was held at West Ham last week. 
Although the discussions at the Conference and 
in the town councils contained much that lent 
itself to criticism, they were hardly characterised 
by the total lack of moderation with which the 
subject has been discussed in a portion of ;the 
daily Press. In some of the organs of that body a 
state of affairs has been raging over the matter 
which can only be adequately likened to a typhoon. 
We hardly think this too extreme an image. The 
rage has been tremendous, and the motion has 
certainly been mainly in a circle, Whether the 
similarity has been carried so far that general 
motion towards any goal has been imposed on the 
cyclonic whirl, it is difficult to say. 

The question of omnibus competition with 
municipal trams is at present chiefly of interest 
in London, as it is there that such competition 
has arisen. In the provinces, the town councils, 
as the licensing authorities, have been able to keep 
it in very effective check. This state of affairs 
would appear to be interpreted, by some of the 
supporters of municipal ownership, as evidence of 
the superiority of tramways over omnibuses. The 
Daily News and Leader, after making it clear that 
it is inclined to the opinion that ‘‘ given equal 
conditions,” the motor-bus cannot effectively com- 

te with the electric tram, goes on to say: ‘‘ Nor, 
indeed, does it so compete in those places where 
the tramway system has been honestly developed. 
In the provincial cities the tram is supreme be- 
cause the municipalities have dealt with the traftic 
problem in the public interest and for the rate- 
payers’ benefit.”” There appears to be some confusion 
of thought here. The sentences quoted follow in 
the origmal a list of technical points in which the 
omnibus is held to be inferior to the electric tram. 
These points may be fair, but it is certainly not 
because of these that trams have attained the 
position they have in our provincial towns. This 

osition is — due to the fact that municipalities 
ave in general applied for and obtained power to 
run electric trams rather than omnibuses, and have 
been in a position to veto effectively any proposed 
competition with such trams, In this connection, 
however, it should be pointed out that, in general, 
the road surfaces of London are better than those 
of the provinces, so that in the latter some extra 
weight may be given to the claims of the tramcar. 
e above quotation well illustrates the mis- 
understanding and false values which have attended 
this tramway and omnibus discussion throughout. 
All along there appears to have been an idea at the 
back of the minds of the supporters of municipal 
ownership that the tram is the municipal vehicle 
par excellence, and as such must be supported 
against the omnibus. That the tramway is the 


municipal vehicle in present practice is obvious, 
but that is not because of any peculiar civic 
virtues which it possesses ; it is because so many 





municipalities decided to instal and operate a 
service of public vehicles at a time when, on the 
score of running cost, there was no effective com- 
petitor with the electric tram. The installation and 
operation of a motor-bus service ten years ago— 
even five years ago—was in the nature of a tech- 
nical experiment, and it has at no time been the 
duty of any municipality to make technical experi- 
ments. The advice on the strength of which the 
great provincial tramway systems were begun 
requires no defence, but that is no evidence 
that such advice would be sound at the present 
day. It would appear that municipal tramway 
authorities, rather than concentrating their 
energy and ratiocination towards the glorification 
of the tramway and the depreciation of the motor- 
bus, might profitably consider what light the 
present developments in London throw on the 
question of the most effective system of road trans- 
rt to-day, with a view to making use of that light 
in connection with future municipal developments. 
There is something curiously perverted in the 
point of view from which municipal tramway autho- 
rities ure regarding the present state of affairs in 
London. They appear to feel that they are in 
some way being unfairly dealt with, and that their 
efforts in the public service should be protected 
from effective competition from outside. They are 
almost offended that anyone should dare to inter- 
fere with their work or the results of their work. 
The whole of this point of view is, of course, 
absurd. The present state of affairs in London 
merely illustrates one of the elementary and 
obvious arguments against municipal trading. If 
ee = sama are to enter into ordinary com- 
mercial transactions, they must be prepared to face 
the risk of such transactions. If they put their 
money into some system involving a type of plant 
which may become obsolete before the end of its 
life, owing to the development of better types, 
they cannot expect that the progress of the better 
types shall be forcibly arrested for the benefit of 
their older material. It is not necessary for the 
moment to discuss the actual question of the 
relative efticiency of electric tramways and motor- 
buses. It is sufficient to realise the fact that 
the omnibus companies in London are now able to 
compete so effectively with the various municipal 
tramways that the revenues of the latter are being 
seriously affected. The correct reply to this state 
of affairs lies in a careful examination of tramway 
finances and methods, in order to ascertain if it is 
possible so to improve tramway facilities that the 
new competition may be killed. The correct reply 
does not lie in the crying out for the imposition of 
checks and hampering conditions on the competitor. 
The state of affairs ruling in the provinces is 
probably largely responsible for the illogical way 
in which this matter is being looked at in London. 
As we have said, the fact that in the majority of 
provincial towns the street-passenger traftic is 
carried in municipal trams is advanced as an argu- 
ment to prove the superiority of electric trams 
over omnibuses. What the fact really proves is 
that a monopolist may well afford to ignore methods 
which may arise as opponents to his own, even 
though their claim to consideration may be backed 
by very successful competition with his own methods 
in places over which he has no control. One may 
be quite sure that had it been possible motor- 
bus competition with the electric trams would 
have arisen in some of the provincial towns. The 
fact that omnibuses have been able so seriously to 
affect the takings of tramways in London shows 
what effective competition is possible, and so far 
from proving any superiority in the methods of the 
provinces, illustrates in what a disadvantageous 
position its towns stand, in that the inhabitants 
are debarred from the benefit which such effective 
competition would be able to give them. 
hat the municipal authorities and their sup- 
porters are really —i & monopoly in 
street- nger transport. hey do not state 
their claim in these terms ; and even in the pro- 
vinces, where such a monopoly exists in effect, it 
does not dosoin theory. None the less, a demand for 
a monopoly is the true meaning of the position and 
arguments of the municipalities. As far as London 
is concerned, the letter of the claim in most cases, 
for the moment, is that motor-buses should be 
compelled to pay a special rate for the use of the 
streets over which they run, although some tram- 
way advocates go to the extent of saying that omni- 
buses should be debarred from running over streets 
which are ‘* effectively” served by a tram service. 





It ie difficult to see on what logical basis the claim 
for special rates against motor-buses is based. 
Why, among all those who carry on a business 
which involves the use of the public roads, should 
motor-bus companies be selected for the imposition 
of extra rates ? Why should not taxi-cab companies 
also pay extra for the use they make of such roads / 
Why should not cartage companies, railway com- 
panies, private carriage owners, and, indeed, every- 
body who uses the roads for any purpose at all ? 
As we say, it is difficult to see any logical basis for 
this special claim against motor-bus companies. 
It is not, however, difficult to see the motive which 
dictates the claim. Motor-buses, as the effective 
competitor, must be hampered, and if possible 
driven out in some way or other, and this idea of 
a special rate is the most obvious and immediate 
weapon which suggests itself to the municipal-tram 
supporters. 

e are aware that a show of reasoning is put 
forward by the advocates of this special-rate idea. 
They say that omnibuses cause special wear of the 
roads, and that it is unfair that the cost of repair 
of so much of the road surface should be debited to 
the tramways when the wear is so largely caused by 
their competitors. In reply to this, it is not at all 
necessary to enter into the question of the fairness 
or otherwise of the special conditions which are 
imposed on tramway undertakings owing to the 
rights they possess for putting down rails, and the 
inflexible nature of their peculiar form of traftic. 
All this is beside the point, and even if an undue 
proportion of the road expense is debited to the 
tramways, it is difficult to see that municipalities 
can suffer. Ifthe trams belong to them, so do the 
roads, and to debit certain costs to one department 
or another must all come to the same thing in the 
longrun. Any shifting of costs from one section 
of a town’s service to another is mere juggling and 
a taking in of one’s own washing. This demand for 
special rating of omnibuses because of their use 
of the roads is obviously illogical in that they are 
not the only users of the roads. If special rates 
are to be levied on one road-user, they should be 
levied on all, and the omnibus companies should 
only furnish a pro rata contribution. As a matter 
of fact, however, no logical claim of this sort is 
contemplated, and the proposed rates for omnibus 
companies are merely a disguised form of the 
claim for monopoly. If advocates of municipal 
tramway services believe in monopoly, let them say 
so, and people in general will know better where 
they are. 

It is hardly necessary to refer to the second 
claim which we mentioned above—the claim that 
omnibuses should be debarred from streets over 
which an ‘‘ effective” tramway service is being 
worked. If the tramway service is ‘‘ effective,” 
it need fear no competition. It is to be presumed 
that on many of the routes along which motor- 
bus services are now competing, the original 
tramway service was held to be effective; but 
the fact that receipts have fallen since the coming 
of competition shows that the services must 
in some way have been defective rather than effec- 
tive. The idea of municipal services in any form, 
we take it, isto give the public advantages which it 
could not obtain from private enterprise. If the 
present motor-buses are drawing passengers away 
from the municipal trams, it shows that they are 
giving the public better service than the trams, 
and it is a curious interpretation of municipal duty to 
arguethat the public should be deprived of this better 
service by its artificial hampering by special rates. 
If we may conclude with a question, we would like to 
ask what position the monopolists take up with 
respect to railway competition with their trams! 
Do they propose that, say, the Brighton Railway 
Company should be specially rated to make up 
for the traffic they have taken from the London 
County Council trams? Or, pushing their proposition 
to its logical conclusion, do they propose that the 
Brighton Railway Company should be prohibited 
from running suburban trains at all ? 





RIVER CURRENTS AND TOWING 
SPEEDS. 

In a monograph on ‘‘Gleitgeschwindigkeit und 
Widerstand von Schleppkihnen ; Nach Versuchen 
auf dem Rheinstrom,” published by the author 
himself, Dr.-Ing. Asthower, of Dortmund, dis- 
cusses the “floating speed” of vessels drifting 
with river currents, and describes experiments of 
his own on towing-boats of nearly 2000 tons burthen 
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and trains of boats of double this tonnage, up and 
down the Rhine between Cologne and Ruhrort. 
The Lower Rhine is the most important waterway 
of the globe ; and, although it is sluggish compared 
with the Upper and Middle Rhine above Bonn, 
there is still a fall of nearly 10 metres in this 
section of the river, which has a length of 90 km., 
and this average gradient of about 1 in 10,000 is 
much increased in some reaches of the winding 
river. Dr. Asthéwer’s experiments were carried out 
with the assistance of several wharf and shipping 
firms, notably Messrs. Raab, Karcher and Co., of 
Duisburg, and they deserve attention, since there is 
a good deal of misunderstanding about the rate of 
drifting with the current. We are not sure, how- 
ever, that his treatment of the subject, which may 
roughly be styled static, is suitable for essentially 
dynamic problems. 

Though mere drifting is no longer an important 
means of transport on the Rhine, log-rafts are still 
piloted down rivers, and the Andernach barges, 
heavily laden with basalt and the volcanic tufa of 
the Middle Rhine districts, are still allowed to drift 
down the river with the current. These boats have 
a certain steerage way, and must therefore move 
quicker—or, when p' ly impeded, slower—than 
the current of the river which carries them. This 
fact, Dr. Asthéwer points out, has been accounted 
for in two ways. Some scientists have simply argued 
that the boat is on an inclined plane ; gravity pulls 
vertically downward, the buoyancy pushes upward 
at an angle inclined to the vertical by the angle a 
of the inclined plane, and there is hence a 
gravity component K = G sin a (G being the mass 
of the boat in kilogrammes), which will tend to 
drive the boat faster than the current. Others 
admit that the water particles themselves glide 
down on the inclined plane, and likewise receive 
this acceleration ; but, in the case of the water, 
this energy, they say, is destroyed by eddies, Xc., 
and transformed into heat, whilst the boat feels 
the full force of K. The two views thus lead to 
the same conclusion—that the boat will be impelled 
ata quicker rate than the current, and that K 
will increase until it is balanced by the resist- 
ance to the motion of the ship. Since a (the 
gradient) is always very small, tan a may be sub- 


stituted for sin a, or ine (if the gradient i be 


expressed in metres per kilometre) for G sin a, and 
the resulting gliding velocity v (or rate of drifting, 
being excess of boat speed over current speed) can 
be expressed by a simple formula based upon Euler. 
This formula contains, however, an uncertain 
constant. Asthéwer therefore prefers Riehn’s 
equation for G sin a, into which the dimensions 
of the boat enter ; this equation is complex, and 
contains v in various powers. A graphical solution 
is hence resorted to; the resistance is experi- 
mentally determined and plotted with the resist- 
ances as ordinates in kg. and the speeds v as the 
abscissee in metres per second, and the v corre- 
sponding to the K=G sin u is then deduced with 
the aid of this curve. Asthéwer’s experiments, to 
which we pass, show that Riehn’s values are some- 
what too high; he has therefore modified the 
formula. We notice that Asthower refers mainly to 


dimensions were: length, from 88 to 67.5 metres ; 
beam, 10 to 8.7 metres ; draught, 2.7 to 2.1 metres; 
load, 1780 kg. to 817 kg. per boat. Former experi 
ments by others had shown that when several boats 
were being towed by the same tug, the total resist- 
ance to be overcome was smaller than the sum of 
the component resistances. In such experiments 
the boats had, however, been towed in tandem, 
whilst on the Rhine towing is done in parallel, 
each barge being directly roped to the tug, though 
keeping so far as possible in the wake of the 
boat in front ; the first barge of a series deviates 
to the starboard side, to keep out of the wash of 
the tug ; meeting boats pass on the port side. Good 
steering is, of course, very important in such tests. 
A train of four boats, laden with 3519 tons, was, 
for instance, towed from Ruhrort up to Cologne 
in 17} hours, at an average speed of 5 km. per hour, 
against a current of 6.56 km. per hour, giving a 
relative speed of 11.5 km. (7 miles) per hour (or 
3.2 metres per second), the average ient then 
being 0.176 m. per kilom., or roughly 1 in 6000. 
The engine indicated 970 horse-power, which, at 
an efficiency of 0.495, would correspond to 480 
effective horse-power ; of these the steamer required 
for itself 90, leaving for the barges 390 horse-power. 

According to De Mas, the length of the boat 
should have no influence on the resistance to motion ; 
according to Suppan, from observations made on 
the Danube, and in the Iron Gates, the longer ship 
would offer the greater resistance. Asthéwer found 
that for two boats, one 75 metres, the other 66 metres 
in length, the resistances were the same for speeds 
up to 2.6 metres per second (1 metre per second 
corresponds to about 2} miles per hour) ; when the 
speeds were higher, the longer boat offered greater 
resistance. The two boats in question were not 
entirely similar, however, and it would appear that 
at equal relative speed the resistance increases 
with the area of the immersed cross-section, but not 
so rapidly. Any influence of the depth of the water 
could not be traced at the slow speeds used; the 
influence of the waves made all curves reproduced 
in the monograph somewhat S-shaped instead of 
steadily ascending. As regards economy (in coal 
consumption), it was shown that Rhine boats of 
average burden (1000 to 1200 tons) should be towed 
at about 3 metres per second, smaller boats at 
slightly lower speeds, and larger boats at higher 
speeds; the same tug should not draw boats of 
different loads at the same time. 

The instruments used for these experiments were 
carefullystandardised. The pull of the tug was deter- 
mined with the aid of Schafer-Budenberg dynamo- 
meters, the river current with the aid of five floats, 
for the observation of which Dr. Asthéwer secured 
private assistance. Four of these floats were rods 
immersed to depths of 0.5, 1, 1.5, and 2 metres 
respectively; the fifth was a surface float. The 
portion of the Rhine chosen for the experiments 
comprises the usual trial range for Rhine ships. 
In the drifting tests the vessels were kept to mid 
channel, and the above- quoted figures refer to calm 
days with little wind. In the towing tests the 
tugs also steamed in mid channel, where they were 
likely to meet with constant conditions, whilst in 





reality the tugs would make the best of the winding 
of the river to avoid the strongest currents. Asa 


German, Dutch, and French 'literature. A good deal | rule, a certain speed was maintained for about an 
of work on river currents has also been done by| hour. The speed was then slowly reduced to 1.3 
British engineers, chiefly in India, and published, | or 1.7 metres per second ; at smaller speeds it was 


mainly, in Indian journals. 

The boats with which Asthéwer tested the drifting 
speeds varied in length from 88 to 40 metres, in 
beam from 10to 6 metres, and in draught from 2.76 
to 1.4 metres ; the loads ranged from 1824 down to 
210 tons. These boats were mainly of the Dutch 
type, which has the maximum beam towards the bow 
(at one-third from the stem) and tapers almost at 
once aft without showing any parallel section. The 
average ship speed (measured by sighting the kilo- 
metre stones on the bank) was about 10 km. (6.25 
mules) per hour (it varied between 10.9 km. and 





not possible to make any headway up stream. 





NOTES. 
ComptweD RECIPROCATING AND TURBINE 
Marine Macninery. 

Tue practice of fitting merchant ships with low- 
pressure turbines to utilise steam exhausted from 
reciprocating engines is steadily gaining favour, 
owing to the established economy of the system, 
and it is well that various arrangements of shafts 


oe l |and engines should be tried before a standard 
8.59 km.), the river speed was about 6.5 km. | system is accepted. 


In the earlier ships the 


(4 miles) per hour (from 7.7 to 4.8), so that the v, reciprocating engines were adopted to drive the 


the excess speed of the boat drifting with the 
current, was about 3.5 km. (2,4 miles) per hour. 
That would be certainly a high figure. The greatest 
gliding speeds were observed at low water with 
strong currents. 


| wing shafts, while the centre shaft was rotated by 
|the exhaust turbine. 


This commends itself for 
many reasons. It leads to a convenient arrangement 


of the engine-room. Another disposition of the 
| main engine is now being tried whereby four shafts 


Only a few towing experiments, by means of are introduced, each inner shaft being driven by 


tugs propelled by screws or paddle-wheels, could | reciprocating engines, while each of the two wing- 
unfortunately be made with the same boats which 
In most cases, | 


to be used. Their | 


had served for the drifting tests. 
Similar types of boats had 


shafts has an exhaust turbine. In this way one 
longitudinal bulkhead suffices for the division of 
the machinery in two separate water-tight compart- 


ments, whereas with the three engines two longi- 
tudinal bulkheads are necessary, if all the three 
engines are in a line athwart the ship. In large 
three-shaft installations it has been found more con- 
venient to place the centre turbine abaft the main 
engines, separating it from the two reciprocating- 
engine rooms bya transverse bulkhead. The first of 
the four-screw combination-engine ships was the 
Rochambeau, which we hope to illustrate shortly. 
In this case the reciprocating engines drive the 
inner shafts, and the turbines the wing shafts. The 
turbines are placed immediately to the rear of the 
reciprocating engines, the condenser being placed 
abaft these and athwart theship. There is a ceutre- 
line bulkhead dividing the port from the starboard 
installations. Messrs. Swan, Hunter and Wigham 
Richardson, who proposed to the French ns- 
Atlantic Company the arrangement adopted on 
the Rochambeau, have themselves applied it to a 
steamer built for the Spanish Trans-Atlantic Com- 
pany, and named the Reina Victoria Eugenia. This 
ship, which has just been launched, is480ft. in length 
by61 ft. beamand 35 ft. 9in. indepth, having passenger 
accommodation for 2100 in all. The reciprocating 
engines are of the four-crank balanced type on the 
Yarrow-Schlick-Tweedysystem, and the turbines are 
of the Parsons exhaust type, — the wing-shafts. 
There are seven boilers, and the designed speed is 
174 knots. At the same time Messrs. Denny, of 
Dumbarton, are building, and have just launched, 
a similar ship, but in this case they have again 
adopted the three-screw system, with one turbine 
driving the centre shaft. As Mr. James Denny 
said at the luncheon following the launch, the 
question of propeller efficiency very materially 
affects the choice between the two systems. It 
will be useful to have determined the comparative 
propulsive efficiency of the two ships, the one with 
four and the other with three screws. 


Tue Coxine Prorerties or Coa.. 


In a paper recently presented to the Institution 
of Gas Engineers, Dr. R_ Lessing, consulting 
chemist, of Southampton House, Holborn, des- 
cribed an interesting novel method of determining 
the coking properties of coal. The final value of 
the method cannot yet be judged. A great many 
coals of different origin will first have to be 
examined, and the results co-ordinated ; but the 
method is certainly promising, though it is merely 
a laboratory test for small samples of coal. Engi- 
neers naturally distrust laboratory tests, since 
operations on a large scale do not often proceed on 
the lines of laboratory experiments ; it will be under- 
stood, however, that this objection does not hold 
in the present case. Dr. Lessing watches the car- 
bonisation. He first thought that to do this trans- 
parent vessels would be required, and as glass 
melts at too low temperatures, he tried quartz 
tubes. He provided a silica tube with a bottom so 
as to resemble a vertical retort, which he heated by 
a Bunsen burner in such a way that the flames 
played about the sides of the tube. Undue heating 
of the bottom was thus to be prevented ; yet the 
gases evolved forced the powdered coal out of the 
tube. Dr. Lessing therefore resorted to electric 
heating; he coiled a platinum wire round the retort 


tube and packed this coil with kieselguhr to keep 
losses by radiation down. The transparency 
of the tube was hence sacrificed, but he had 


already convinced himself that eye-observation of 
the p Recrenstenn was of little use. He charges 
the powdered coal, 1 gramme or more in weight, 
into a second silica tube or muffle fitting into 
the former, and a third silica tube, more or 
less charged with silica, is loosely fitted into the 
second like a piston. This piston keeps the air 
out, and allows the distillation to be carried out 
under adjustable pressures without risking acci- 
dents. The piston might have been combined 
with a recording device; that would have com- 
plicated the little retort, however, and it was found 
that the final appearance of the coal and the 
analysis of the gases (collected by joining a T-branch 
to the muffle) were sufficient for most purposes. 
The carbonisation test takes from 5 to 7 minutes. 
Moisture is first given off, gases follow, then come 
tarry vapours, and finally pitch. The twenty kinds 
of coal tested contained up to 10 per cent. of 
moisture, up to 35 per cent. of volatile matter, 
from 50 to 66 per cent. of carbon, and up to 
8 per cent. of ft se One of the coals would not 
oie at all, although containing 32 per cent. of 
volatile matter, and the others differed unmistak- 





ably in appearance after carbonisation. The coking 
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coal always swells, and some of the resulting coked 
cylinders had six and more times the original 
length. The experienced eye could, no doubt, learn 
a gocd deal from an examination of the coked 
cylinders, while parallel coking tests conducted in 
the usual fashion, in platinum crucibles, hardly 
showed any distinctive features. We should have 
mentioned that the temperature of the coal under 
test in the muffle is taken with the aid of a thermo- 
couple. The reliability of the new method is shown 
by the fact that several tests of the same coal gave 

ractically the same results. In testing some 
Derbyshire and Yorkshire coal, which Dr. W. B. 
Davidson had examined at Birmingham on a fairly 
large scale, Dr. Lessing moreover found practically 
the same amount of gas, and of the same constitu- 
tion, as Dr. Davidson. That certainly is in favour 
of the novel method, which Dr. Lessing recommends 
with all reservation. 








INDUSTRIAL NOTES. 

TROUBLE looms in South Wales, for on Savurday last 
a special conference of the Anthracite Association, 
held at Swansea, decided to end its connection with 
the South Wales Miners’ Federation, and make appli- 
cation for membership of the Miners’ Federation of 
Great Britain as a separate and distinct union. From 
this it looks as though there were forces at work in 
trade-unionism in South Wales that may end in the 
break up of the first-named Federation. There is no 
doubt that this last move of the Anthracite Association 
can be traced back to the late coal strike, the effect of 
which will long be felt in South Wales. The funds 
were almost completely impoverished, but this was 
not all, though in itself bad enough. The rude blow 
that the minimum wage struggle gave to the leadership 
was probably a far more serious result, for there is no 
doubt that the badly-led strike deprived the executive 
of much of their hold over the men. Itis thought that 
matters might have settled down had there been no 
ready agitators watching for their opportunity. The 
younger leaders saw what they considered their chance 
and they took it. The Union was disorganised, and the 
funds had almost disappeared. The temptation was 
great, and it was yielded to with the idea that the 
time was ripe for reconstruction of the Union on 
new lines ; a ballot was arranged to be taken on the 
scheme for the destruction of the old district methods. 
Thecentralisation of the funds and authority at Cardiff 
were also in view, as well as the control of questions 
of general policy by quarterly conferences. The Syndi- 
calists appear to at the bottom of the movement. 
Rhondda, Aberdare, and Maesteg were the main - 
porters, for these are prominent Socialistic and Syndi- 
calistic districts. The opposition to the scheme was 
very great in the eastern and western parts, and the 
disruption is said to be due to this difference of feeling. 
The South Wales Federation will by it lose from 
18,000 to 20,000 workmen from membership in the 
western district, and it is thought that many more 
will secede in the Ebbw Vale and Tredegar Valley 
eastern districts. The older leaders do not like the 
situation. In a speech delivered at Swansea last 
Saturday by Mr. John Williams it was stated that out 
of 235,000 workmen in the whole coalfield there were 
not 50,000 paying into the funds of the Federation. 


On Tuesday last the twenty-third annual conference 
of the Miners’ Federation of Great Britain commenced 
at Swansea, under the presidency of Mr. Robert 
Smillie. In the course of the President’s address it 
was stated that the mining industry was one of too 
much importance to be left in the hands of private indi- 
viduals, and that the nationalisation of mines was 
what the members must struggle for. In his opinion, 
the price of coal would continue to go up. The 
tendency on the om of the employers was to try to 
make the wages of the workers suffer from any addi- 
tional cost caused by legislation. He maintained that 
an additional 2d. or 3d. a ton placed on the cost of coal 
by the Mines Act and the Insurance Act had not made it 
necessary that there should be a permanent rise of 
from Is. 6d. to 2s. a ton in the price of coal. The 
President, no doubt, meant it te be inferred that this 
addition had gone to the coal-owners, but there is 
good evidence to show that there has not accrued to 
the owners a profit anything like that mentioned, and 
that in some cases the selling price of coal at the pit- 
head has really been less since the Mines Act came 
into force than it was before. Mr. Smillie should 
remember that there are middlemen and railway 
transit, distribution, and other elements in the price, 
which are affected by insurance charges and increased 
wages, apart altogether from the direct costs to 
the coal-owner. Mr. Smillie confessed that he did 
not fully understand Syndicalism, but he thought 
that if it really meant (as some stated) the bringing 
of every a into an organisation common to 
one class, and the organising of that trade union 
with other trade unions until, as far as possible, 








@ common trade union of all the workers of the 
country should have been formed, and an international 
one, if necessary, then he did not think there was 
any need to object to it. If, however, it was the 
organisation of the various industries for the pur- 

of taking over those industries and working them 
or the sake of those engaged in them, and that in 
order to secure this result hours of work were to be 
shortened as much as possible and production limited 
so as to increase wages until the present owners were 
unable to carry work on, after which the industries 
would be carried on by the men themselves independ- 
ently of their fellows in other industries, then he con- 
sidered that it would only be individualism run mad. 
After the address there was a private sitting of the 
Conference, and it was announced that it had been 
unanimously resolved: ‘‘That the Federation help 
the Northumberland Miners’ Association to secure the 
abolition of the three-shift system.” 

On Wednesday, the second day of the Conference, 
the two chief topics debated were the nationalisation 
of mines and the incidence of the Coal Mines (Mini- 
mum Wage) Act. The majority of the delegates 
appear to have been undecided as to the way in which 
the State should control such matters. It is an easy 
matter to dogmatise on such matters, but when it 
comes to the point of deciding the practical way in 
which such schemes should be carried out, the subject 
is more difficult. The abolition of private ownership 
in mines would have such far-reaching effects that 
anyone may well hesitate before bringing forward 
any definite scheme. A proposal for a uniform rate 
of wages was defeated. 


The Metropolitan delegates of the National Labour 
Association of London held a meeting on Thursday, 
the 26th ult., to make arrangements for the forth. 
coming Free Labour Congress, and it was then stated 
by Mr. A. Collinson, the general secretary, that the 
natural course of free labour was being constantly 
upset by desperate men, who, with ‘‘ Syndicalism ” 
and ‘‘sympathetic ” strikes at their command, were 
more potent for evil than ever agitators were in 
former times, and the management of trade unions 
had largely fallen into the hands of a violent class 
of leaders who keep industry in a chronic state of 
paralysis. This is no doubt perfectly true, but there 
are now not wanting signs that the rank and file of the 
men are becoming somewhat tired of the absolute con- 
trol of such leaders, the course matters took at the late 
annual Trade Union Congress at Cardiff being a clear 
indication of this. Mr. Collinson also pointed out that 
British trade unionists were permitted to employ 
methods of tyrannical coercion during strikes in a way 
that would not be allowed in any other Kuropean 
country, and amounted to a scandal. The shameful 
dragooning of unorganised labour under the protection 
of the Trades Disputes Act has been nothing short of 
iniquitous, and the brutal application of physical force 
by trade-union ‘‘ peaceful” picketers has offered an 
object-lesson which we hope the nation has really 
taken to heart. It is the intention of the Association 
to hold their twentieth annual meeting in the Memorial 
Hall, London, E.C., in the week commencing October 28, 
at which the following resolutions will be brought 
forward :—(1) That the Congress again places on 
record its firm conviction that the time has arrived 
in the interest of freedom and the maintenance of our 
national trade for a repeal of the Trades Disputes Act 
of 1906; (2) that the Congress pledges itself to an 
unrelenting opposition to the insolent assumption by 
organised labour of the right to deny to other men the 
right to work unmolested, and calls upon all masters 
who employ the services of free labour during disputes 
to retain and protect the men who courageously and 
faithfully serve them in times of difficulty and danger, 
thereby giving encouragement to those workmen who 
desire to gain an honest livelihood without the dicta- 
tion of trade-union agitators ; (3) that the Congress 
protests against the gerous = made by the 
Government in creating official positions for trade- 
union agitators, and views with the gravest alarm the 
Home Secretary’s speech referring to free labour as 
‘*strike-breakers,” and calls upon Parliament, the 
Press, and the public to see that the Government 
affords non-union workmen adequate protection in the 
exercise of their perfectly legal and moral right to 
work free from trade-union tyranny and dictation ; 
(4) that the Congress regards with distrust the move- 
ment now being made to secure Conservative organised 
labour representation in Parliament on the plea of pro- 
tecting the interests of Conservative trade unionists, for 
it is felt that this will not lessen the persecution of non- 
unionists, and will accentuate the present ill-feeling 
between master and man ; (5) that the Con is of 
opinion that non-union workers should enter into closer 
relations for mutual support, in order to counteract 
the ive action of syndicalist trade unionism ; 
and (6) that the obsolete charter which confers protec- 
tive and exclusive privileges on the members of the 
Amalgamated Society of Wetsnm and Lightermen 
should be abolished, on the principle of freedom for 
all Thames ship-workers. The above is the gist of the 





ams Sey resolutions, though they will, no doubt, be 
rougat forward at more length. With regard to the 
assumption in resolution (4) that there is at present 
ill-feeling between master and man, we are inclined to 
doubt whether there is really any general ill-feeling of 
the kind throughout the country, and what does exist is 
largely due to the misrepresentations of paid agitators. 
Anything, however, that will have the effect of Jessen 
ing what feeling of the kind there may be should be 
encouraged. 


At the end of last week a meeting of railway em- 
om bo on the Spanish railways was held in Madrid, 
and by a majority of 2728 votes to 84 it was agreed 
that a strike should be declared should the companies 
decline to grant the demands of the men. It is stated 
that the Government is alarmed. An _ increased 
expenditure of 75 million pesetas (3,000,000/.) a year 
would, it is said, result should the companies yield. 
In view of trouble, soldiers absent on leave have been 
ordered to rejoin their regiments at once. It is thought 
that political influences have not been wanting in 
bringing about the present state of affairs. It is 
stated that the men have public opinion against them. 
Disturbances have taken place in some places. It was 
reported on Tuesday that by 65,409 votes against 1418 
the men had decided upon a strike; but later news 
indicates that the men are lessening their demands. 


It appears that an important change has taken 
place in the official attitude of the Miners’ Federation 
towards the Insurance Act. The Act was at first 
received coldly by the leaders, who counselled the 
district federations to leave the care of the sick to 
the Friendly Societies and concentrate their attention 
upon trade unions, but after the Trade Union Con- 
gress at Newport the Federation issued a circular to 
the districts urging them to work the Act in their own 
interests—advice which has been followed by the 
Lancashire and Cheshire Miners’ Federations who 
have applied to the Insurance Commissioners for 
approval of an insurance section which has been 
formed. Similar steps have been taken by other 
districts, and it is expected that some 600,000 members 
of the Federation will make their union their 
approved society. 


On Saturday last, at the National Joint Conference 
of the Engineering Employers’ Federatiun and the 
Amalgamated Society of Engineers the important 
question of the limitation of overtime was discussed, 
but no agreement was come to, and the matter was 
referred back to the local joint conferences, It is now 
intended to take ballots of the men on the question of 
refusing to work any overtime until all the out-of- 
work members of the unions are employed, and a 
boycott of overtime will be attempted. The amount 
of overtime is at present limited to 32 hours in any 
calendar month by the terms of the agreement of 
1907, by which the working conditions in any in- 
dustry are controlled. According to the trade 
union, there are many cases in which employers are 
demanding 50 hours overtime in the month, while, 
on the part of the employers, it is maintained 
that the exceptional boom in the engineering in- 
dustry makes more overtime essential if they are 
to beable to keep contracts in the country. They also 
state that their demands are in strict accord with the 
terms of the agreement, which provides that the over- 
time limit may be exceeded at periods of ‘‘ urgency 
and emergency.” 


The monthly report of the National Union of Boot 
and Shoe Operatives for September states that employ- 
ment continues fairl pe and much better than 4 
year ago. Returns from firms employing 68,058 work- 
people in the week ending August 24 showed an in- 
crease of 0.2 per cent. in the number employed, and a 
decrease of 0.3 per cent. in the amount of wages paid, 
compared with a month ago. Compared with a year ago 
there was an increase of 5.9 per cent. in the number 
employed, and of 10.9 per cent. in the amount of wages 
paid. At Leicester employment showed some decline 
compared with a month ago, but was much better than 
a year ago. At Northampton and Kettering employ- 
ment was fairly good, and considerably better than a 
year ago; with army bootmakers in Northamptonshire 
employment was also fairly good, and showed an 
improvement compared with a month ago. In 
Scotland employment continued fairly good, and was 
better than a year ago. The total membership of the 
union at the end of August was 40,019. 


On Tuesday evening last the cotton operatives at 
the Ram Spinning Company’s Mill, Oldham, came out 
on strike. The cause of this was the refusal of the 
firm to pay compensation in the case of a girl who 
cutained tajucien while cleaning machinery in motion, 
for by doing so she acted contrary to the rules of the 
mill. The operatives’ union at Manchester received 
in the afternoon a communication from the Master 
Cotton-Spinners’ Association stating that work was 
stopped, and that writs would be at once issued against 
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the union, and an injunction applied for to restrain 
them from further interference. 





At a meeting of the representatives of the Ship- 
building Employers’ Federation at Carlisle, on Tuesday 
last, for the purpose of discussing the new national 
agreement, the following official statement was made :— 
‘‘The Conference has discussed the various clauses of 
the agreement, which are of a highly technical nature. 
Sub-committees have been appointed with the object 
of securing agreement on the clauses as they now 
stand. Good p ss has been made, and future 
meetings are to be held.” 





MOTION STUDY: THE MAN. 
To THE EprTor OF ENGINEERING. 

Str,—I think many will agree with your correspondent, 
Mr. Price, in your issue of the 20th ult.,. in his criticism 
of Mr. Allingham in the issue before. 

According to Mr. Allingham’s account of Taylor's 
system, that system first cuts the price, and then promises 
that it never shall be cut. 

The condition is given that ‘‘as long as the method 
remains unchanged ” the price shall not be cut. Now the 
result of a man’s efforts to increase his earnings is not 
always to find that he can work faster, especially if the 
fastest time has already been ascertained, but sometimes 
to find a minor change in the method which will enable 
him to turn out more work inagiven time. If the latter is 
the result of his efforts, he will be liable to have the price 
cut as soon as the change in his method has been found 
out by the ’ Y 

Again, Mr. Allingham says the guarantee is that the 
price shall never be ‘‘cut;” but, according to his own 
exposition of the system, the guarantee ly is that the 
price shall never be ‘‘changed.” Now an unchanged 
price may become a cut price in altered economic circum- 
stances. Thus the workman again finds himself the 
under-dog. 

The system certainly guarantees an unchanged price in 
the event of an economic change in the workman’s favour, 
but when is such a change in his favour, while he is liable 
to be discharged in bad times and with no advance of 
price in good times? 

If the price is not ‘“‘cut,” the workman is cut with a 
vengeance—cut off from all hope of advance either due to 
his brains or his arms. 

Room for advance is what is wanted. 

Tam, yours truly, 
ArTHUR F. Woopcock. 

2, Shaftesbury-avenue, Loughborough-road, Belgrave, 

Leicester, September 26, 1912. 








THE AUSTRALIAN RAILWAY-GAUGE 
PROBLEM. 
To THE Eprror or ENGINEERING. 

Srr,—In Enerneerine for July 12, page 59, Mr. H. 
Deane replies to an editorial on the above question, 
dated April 5. 

The intent of the first portion of the letter, to which 
the present comimunication is confined, is dual: the de- 
monstration that every means has been exhausted to 
determine the gauge most suitable for Australia, and the 
unanimous choice of the 4 ft. 84 in. as that gauge. 

The facts, and the official documents which record those 
facts, do not support those contentions. This it is pro- 

sed to show by excerpts from the documents with which 
it is reasonable to suppose your readers are unacquainted. 
The — printed Government papers are, however, 
forwarded to you in order that there shall be no question 
of the accuracy of the quotations, literally and in regard 
to their context. It will be gathered that political expe- 
diency and State interests rather than economics and 
engineering issues have hitherto predominated. 

The letter states :—‘‘The gauge [4 ft. 84 in.] that was 
adopted by the Commonwealth for the Kalgoorlie-Port 
Augusta Railway was decided upon not in consequence 
of any recommendation by the consulting engineer _— 
Deane], but it was selected by a conference of Railway 
Commissioners in 1897.” 

Those Commissioners conferred on the general questions 
affecting a proposed line in which several Colonies were 
interested. It was before federation. The members— 
one from New South Wales, one from Victoria, and one 
from South Australia—were not engineers. Queensland, 
Western Australia, and Tasmania were not represented. 
Mr. Mathieson (Victoria) had recently been appointed 
manager of the Victorian lines. The legislation which 
created that ition vested all matters connected with 
the construction of new lines in an independent Board, 
which was not represented on the Conference. Mr. 
Mathieson’s previous experience had been in connection 
with British (4 ft. 84 in.) and Queensland (3 ft. 6 in.) 
lines. The chief determinant with the Commission was 
the question of conversion costs. It was estimated that 
conversion from 4 ft. in. to 5 ft. 3 in. would cost 
4,260,0007., as against 2,360,500/. in the case of the con- 
verse procedure. (The greater cost included a provision, 
since found non-imperative, for the re-sleepering of the 
: wed —_ Wales lines.) The estimates referred to three 
States on y. 

As a proof that the opinion was aecepted, the letter 
continues :—‘*So convinced at the time were the Vic 
torian Railway Commissioner, his officers, and the Govern- 
ment of Victoria of the correctness of the selection that 
oes were given to prepare the way for unification by 

uilding all future Victorian stock in such a way that 
the wheels could, later on. when the time came, be pushed 
inwards on the axles to suit the 4-ft. 84-in. gauge.” 





The minor matter referred to is, possibly, a wise 
provision for military or other emergencies. It costs 
nothing. But no large inference must be drawn there- 
from, for it has been authoritatively stated that no 
Victorian Government has at any time endorsed or sanc- 
tioned any change from the existing 5-ft. 3-in. gauge. The 
Commission was vested with no executive power. 

Briefly it had not, and could not have had, before it, in 
1897, the larger experiences of the present, and the larger 
issues of the present and future of a federated continent. 

The letter continues: ‘‘In 1993 a Commission of engi- 
neers-in-chief of the States took place and ratified the 
previous decision ”—+.¢., that of 1897. 

The statement is brief. It can with advantage be 
elaborated thus: The Conference was convened by the 
Commonwealth not to decide upon a gauge for Australia, 
but to determine certain matters, of which gauge was one, 
in relation to a certain proposed line. They very cauti- 
ously refrained from making, or endorsing, the general 
proposition. Further there was not unanimity even in 
respect to the specific case. Mr. A. B. Moncrieff, 
M. Inst. C.E., recorded this dissent: ‘‘On behalf of the 
South Australian Government I dissent from the adoption 
of the 4-ft. 8}-in. gauge for the final estimate of the 
railway, because my Government objects to an arrange- 
ment which involves three breaks of gauge between Perth 
and Adelaide.” 

The report was printed and circulated as a unanimous 
finding upon all issues. The dissent was suppressed. A 
protest was met by the statement tothe South Australian 
Government by the Commonwealth (which admitted the 
existence of the dissent), that, “‘amongst other important 
subjects, that of gauge was considered, and the report, 
which was unanimous, and which was signed by Mr. Mon- 
crieff, recommended the adoption of the 4-ft. 84-in. gauge.” 
The South Australian Premier replied, unanswerably, 
thus :—‘‘ The dissent was part of the report, and ought, 
we contend, to have been published accordingly. Without 
it the report does not represent the judgment of the 
meeting nor represent the requirements of the State, but 
conveys the appearance of a unanimity which does not 
exist.” The letter continues, cumulatively, that a Rail- 
way War Council, sitting last year, recommended “ with- 
out demur,” that the gauge of the Kalgoorlie-Port 
Augusta line, and of the lines connecting the Australian 
capitals, should be 4 ft. 84 in. 

he Council deliberated for three days in secret upon 
a number of issues. The report is signed by the Presi- 
dent and Secretary only. Individual views and reasons 
are therefore not known, but one of the members (Mr. 
Moncrieff) had, as quoted above, already recorded his 
position, and it is believed that the representative of at 
least another State did not concur. Of the fourteen 
members, three only, in addition to Mr. Deane, were 
railway engineers. The published and limited recom- 
mendations in regard to gauge read thus :— 

‘*(a) Auniform 4-ft. 84-in. gauge of railways, linking u 
the capitals between Brisbane and Freemantle. () 
gauge of 4 ft. 84 in. in the trans-continental line from 
Kalgoorlie to Port Augusta.” 

In its memorandum to the several States the Common- 
wealth expressly requested that those two resolutions be 
separately considered in order that the ratification by 
the States—without which the proceedings were void—of 
the other issues could be obtained without delay. 

A later memorandum, instead of seeking the opinion 
of the States on those issues, put it that there was 
unanimity in regard to the adoption of the 4 ft. 84 in., 
and requested the States’ Premiers to nominate their 
engineers-in-chief to meet under the presidency of Mr. 

ne to “‘ report upon the probable expense involved in 
the conversion of the trunk lines to 4-ft. 84-in. gauge.” 

New South Wales replied that it would appoint a repre- 
sentative if it were thought a definite decision would result, 
but pointed out that there must first be a large amount 
of preparatory States estimating. Tasmania declined to 
appoint a representative. The remaining States, other 
t 4. sae accepted, but only for the limited purpose 
specified. 

Victoria pointed out that there was not unanimity, 
and that the question of the decision in respect to a 
uniform gauge for all Australia should sueeuliy uti a 
Conference, and that, further, the matter was listed for 
discussion by the States’ Premiers at a pending meeting. 
Later the Victorian Acting Premier wrote uesting 
that a Conference between the Commonwealth Ministers 
and the States’ Premiers should be convened “at as early a 
date as practicable, to consider and deal with the political, 
financial, and engineering problems which are involved,” 
and advised ‘‘that this Government further a, 
urges that, pending such deliberation, the Commonwealt 
Government should take the necessary steps to prevent 
a final decision being arrived at with respect to the gauge 
of the pro) trans-continental line, intimately related 
as such subject is to the general question of gauge con- 
version, in which the States of Australia are vitally con- 
cerned.” The request was not acceded to. 

The statements in Mr. Deane’s letter are that the 
Commonwealth invitation was ‘‘to discuss and report 
upon the gauge question ;” that ‘‘all the States agreed 
except Victoria, whose dissent caused the matter to fall 
through ;” and that ‘“‘the Commonwealth Government 
had no further option in the matter than to adopt the 
gauge which had al y on several previous occasions 
been selected as most suitable for the whole of Australia.” 
It will be seen that these statements are not supported 
by the published official records. 

It will also be gathered that from the first there has 
been distinct evasion of the clear-cut issue—what is the 
gauge best suited, on the merits, to Australia’s present 
and prospective needs ? 

Also, it must be patent that a problem worthy of the 
prolonged impartial attention of the world’s first 





specialists is being dealt with in an utterly inadequate 
manner and by indirect methods. 
I remain, &c., 
Jas. AtEx. Sra. 

Melbourne, August 27, 1912. 

(The above letter fully confirms the attitude adopted in 
our leader of April 5, at which we arrived, of course, only 
after mature study of the many facts bearing upon an un- 
necessarily confused case. The suppression of the dissent 
of Mr. Moncrieff, as related above, and the bias exhibited 
in other official documents, have always appeared to us to 
be unsatisfactory. The case does not seem to have been 
argued out on its true merits.—Eb. E.] 








FUELS FOR DIESEL ENGINES. 
To THe Eprror oF ENGINEERING. 

Srr,—The letter I wrote to you on August 21 last in 
regard to the consumption of heavy petroleum residues 
in Diesel engines, and which you so kindly inserted, 
having proved of such interest to your readers that many 
of them have requested further information on this sub- 
ject, I take the liberty of asking you to permit me to 
again address them through the columns of your journal. 

In my previous letter I emphasised how vital it was to 
the development of the Diesel engine that it should 
be capable of using the heavy petroleum residues which 
form the major part of the petroleum production of 
the world, and which alone can be obtained at such a 
reasonable price as to render them commercially usable 
and that unless these heavy residues could be used in 
the future of this engine was very limited. 

Before dealing with the results of the experiments 
which I have had carried out and to which I referred in 
my previous letter, I want to make the further statement 
that these experiments have shown that, not only can the 
heaviest petroleum residues be made consumable in the 
Diesel engine, but that even the vast quantities of solid 
bitumen, or angnels, which exist in many countries are 
equally available for the purpose; in fact, it may be 
Sey sien that, so ag as the oil, bitumen, or 
asphalt free from non-combustible foreign matter it 
can readily be utilised. 

While investigating with the various constructors of 
Diesel engines the question of the use of heavy petro- 
leum residues, I found that there was a tendency to 
sup) that, in order to consume heavy petroleum 
—. nd an increase in the compression was necessary 
for the pur of obtaining an increased temperature 
in the cylinder. In the endeavour to solve the question 
in this manner, some English builders have gone to 
the extent of raising the compression in the cylinder 
to something like 65 atmospheres, involving naturally a 
proportionately increased pressure for the oil injection, 
accompanied by a great risk of accident and necessitatin; 
uselessly heavy construction. Such an idea is based 
on a misunderstanding of the question involved. 

The purpose of creating heat by compression of air in 
the Diesel cylinder is not to consume the oil by the heat 
created, but simply to raise the temperature of the air to 
such a point that the process of combustion will take 
place. This ed be called the point of ignition. The 
combustion of the oil, after ignition takes place, must 
be rded as a separate operation altogether. It may 
be said there is no petroleum residue, bitumen, or asphalt, 
of however heavy a specific gravity, the ignition of which 
is not attainable by the temperature created by about 
30 atmospheres of compression. It is therefore unneces- 
sary to go beyond this; and the endeavour to obtain 
better combustion in the cylinder by increasing the 
compression above this is simply a waste of energy. 

The only case where increased temperature may be 
required to reach the point of ignition is in the case of 
products which are the result of distillation carried to 
very high temperatures, such as tar oil. In these cases, 
as it may not + practicable to produce the temperature 
necessary for ignition in the cylinder by compression, 
the temperature is created by the combustion of a certain 
ey of light oils entering the cylinder in advance of 
the tar oil. 

When we come to the question of the combustion of 
oil in the cylinder after ignition, we have to deal princi- 
pally with the fact that the period during which the oil 

as to be consumed is extremely short, and therefore the 
process must take place almost instantaneously, though 
not in an explosive manner. 

The next most important fact is that the rapidity with 
which the oil is consumed does not depend upon the 
specific gravity of the oil used, or the chemical constitu- 
tion of the hydrocarbon, but upon the dimension of the 
particles or globules into which the oil is divided on 
entering the cylinder. This fact must be thoroughly 
appreciated in order that the process of combustion in 
the Diesel cylinder may be understood. It is obvious 
that this combustion must proceed over the surface of the 
particles or globules of oil injected into the cylinder, It 
is also obvious that the smaller the particles the quicker 
they will be consumed, owing to the proportion of sur- 
face to mass being greater than in the case of larger 
globules. 

When using heavy residues in the Diesel cylinder 
without sufficiently reducing the size of the particles, only 
the surface of the particle or globule is subjected to the 
a of combustion, the time being insufficient to 

low of the process being completed for the whole 
body. Consequently the outer surface only is consumed, 
and the interior portion is converted into a more 
or less pitchy matter, which deposits itself on the sur- 
face of the cylinder, ee my the first place, the use 
of a larger quantity of oil t is necessary, and, in the 
second, the gradual clogging of the cylinder. The solu- 
tion of the difficulty is therefore co CY pyle wre 
that the oil entering the cylinder should be so completely 
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atomised that complete combustion of the particles can 
take place during the short period available—that is, 
approximately one-tenth of the stroke of the engine. 

he sole reason why, when oils of light specific gravity 
have been used, the result has been more favourable than 
when heavy, viscous oils have been used, is that the light 
oils lend themselves more readily to reduction into minute 
particles on entering the cylinder than do the heavy, 
viscous oils. If, however, the particles or globules of 
the heavy oils—asphalt or bitumen—be reduced to 
similar dimensions, this being easily attainable, the com- 
bustion in both cases is equally complete. 

It has been advanced by some engine-builders that no 
benefit is to be derived from buying the | heavy 
petroleum residues, because their resultant effects in 
the cylinder have been so much less than in the case 
of the lighter oils. This conclusion is absolutely 
erroneous. The resultant effects of an oil in the Diesel 
engine depend entirely upon its heat value. As the 
difference in heat values between the lightest petroleum 
oils and the heaviest petreleum residues—asphalt and 
bitumen—does not exceed about 5 per cent., if the material 
be consumed in each case equally well, the resultant 
effects cannot vary to a greater d . Consequently, 
a residue of 0.980 specific gravity has, for the purposes of 
the Diesel engine, the same value per ton as a distillate 
of 0.800 specific gravity. 

I know of cases in which engines have been worked 
with heavy petroleum residues, and used 30 per cent. 
more than they use when worked with the distillate 
called ‘‘Solar” oil; but this result has arisen simply 
from want of knowledge in the use of the residues. The 

uantity of oil used in each case should be practically 
the same, and the resulting power also practically the 
same. As far as I am aware, the best result obtained 
with the distillate called ‘‘Solar” oil, in any engine, has 
been a consumption of about 0.198 kg. per brake horse- 
pe per hour, while in the experiments which I have 

carried out, the ———— when using the heaviest 
Roumanian residues’ was 0.197 kg. per brake horse-power 
per hour, and in the case of Taracan crude oil 0.194 kg. 
per brake horse-power per hour. 

I may here mention that Roumanian heavy residue is 
apparently one of the most difficult oils to use, but, as a 
matter of fact, heavy Roumanian residue, and the heavy 
residues cf Mexico and California, are as easily usable, 
and are equally as valuable, weight for weight, as the 
finest ‘*Solar” distillate. 

Before closing this letter I would like to make one or 
two remarks concerning the present position of the cost 
of petroleum oil. The cost of producing petroleum oil, 
generally speaking, forms but a small part of its sale 
value outside the immediate area of production. 
sule value is mostly composed of the cost of handling and 
transporting, and at the present moment the cost of 
os = aaa forms an abnormally large part of the sale 
value, 

Since the middle of the year 1885, when I introduced 
the method of ocean transport of petroleum in bulk by 
tank steamers, there never has been such an extraordinary 
situation as exists at the present moment, and it will 

robably never recur. The ocean transport of petro- 
eum plays perhaps the most important réle in the 
sale and distribution of petroleum oil. To transport oil 
in bulk requires a boat specially constructed, which is 
practically useless for any other purpose. Consequently, 
it is dangerous to construct a greater amount of tonnage 
than the trade requires. These requirements cannot, 
however, be ascertained with any great degree of accu- 
racy ; a sudden and unexpected development of produc- 
tion, or a sudden and unexpected development of a 
new consumption, or a change in the geographical posi- 
tion of production or consumption, may upset the 
calculations of the best informed, and create a compe- 
tition for the tonnage available which it was impossible 
to foresee. The quantity of oil transported cannot 
exceed the quantity fixed by the tonnage capacity avail- 
able ; the ible supply therefore at any given moment 
is limited by this factor. I have said it is impossible to 
utilise any but specially constructed boats, and as it 
takes a considerable time to have this tonnage constructed, 
an abnormal position as regards transport can readily 
arise. The present position is especially abnormal owing 
to a sudden development of production accompanied by 
a sudden development of consumption causing an abnor- 
mal demand upon the carrying wy existing. When 
two years ago this situation seemed likely to arise, the 
construction of a large amount of new tonnage was 
immediately ordered, and the situation would no doubt 
have returned to a normal position ere this, but for the 
fact that labour troubles caused delays in the construc- 
tion which have retarded delivery by at least nine months. 
This has led toa depletion of stocks on the markets owing 
to lack of transport, and to defend the stocks prices have 
had to be raised to abnormal figures. 

Some idea of the extraordinary be s.tuation 
existing will be gathered when it is stated that, whereas 
two years ago the cost of transport from the Northern 
States ports to Europe may be said to have been about 
10s. per ton, this year it has reached 70s. per ton. The 
amount of tonnage now ordered is far more than suffi- 
cient to relieve the situation, and I am of the opinion that 
normal conditions will be reached by June to September, 
next year; while the experience of the past eighteen 
months has been such that the petroleum trade will in 
future prefer to err on the side of having too much tonnage 
rather than too little. When a normal position of freights 
is reached, then oil will also reach its normal level. 

I remain, Sir, yours truly, 
F. Lang, 
Tue British Diese, Moror Vesset Company, 


Linvrep. 
26, Great St. Helens, London, E C., October 1, 1912. 


The| F 





‘** META-MECHANICS.” 
To THe EpiToR OF ENGINEERING. 

Srmr,—The article on ‘‘Meta-Mechanics” and the 
correspondence that followed on the same subject have 
been particularly interesting to me. 

May I, through your esteemed columns, express the 
delight with which I hailed the appearance of the 
**O. M.’s” article, and the pleasure of seeing his views 
warmly supported by ‘‘ B.Sc. (London).” 

One, no doubt, could have written whole volumes, had 
he to enlarge upon so complicated and obscure a subject 
as the one in question. However, the tial, though 
careful, treatment of it by ‘‘O. M.” has, I am sure, more 
—_ been appreciated by all those who “ think for them- 
selves.” 

I hope and have reason to believe that it will not be 
ae before any ‘‘difference of opinion” will be settled 
and real light sighted. 


Manchester, September 30, 1912. 


Yours truly, 
C. A. 


To THe EpiTor oF ENGINEERING. 

S1r,—I am deeply interested in this subject, but feared 
that ‘An Old Millwright” had unintentionally over- 
stated his case. Having referred to the best text-book 
of physics obtainable (Watson, Royal College of Science), 
I find after several excellent definitions of energy, ‘‘ the 
energy of a body is capable of changing its form from 
potential to kinetic, and vice versd;” which, the more 
one thinks of it, the more incomprehensible it becomes— 
though we may admit the convenience of a phrase that 
reminds us of what a body does not possess, but may 

uire, as ‘*O. M.” suggests. 

n referring to Professor Soddy’s ‘* Matter and Energy,” 
I see, on page 15, that energy is clearly recognised as a 

wate entity, which again is incomprehensible to a 
plain man —- his best to think things out ; and I hope 
you, Sir, may throw some light on this point. 

But the most extraordinary thing, to me, is that 
Dr. Gisbert Kapp, who was a practical engineer, should, 
in his capital little book on “‘ Electricity,” recently issued 
(Home University Library), make use of these words :— 
“*We must expend energy—that is, store it,” which, as 
‘**B.Sec. (Lond.)” has pointed out, is like eating one’s 
cake and keeping it too. Dr. Kapp is dealing with a 
iy ball, and it may be that electricity can be ‘‘ stored ;” 

ut that we should be able to expend energy, and thus 
store it, will not bear thinking of, though the statement 
a | be thoughtlessly accepted by students. _ : 
hen discussing this question recently with a friend, 
he quoted part of a letter received from a well-known 
R.S., who wrote: ‘‘The popular ‘ potential energy’ 
concept is not a mis-statement, though one hadly calcu- 
lated to deceive, in that it suggests that oe is a thing. 
The potential energy resides in a system such as water in 
a reservoir, but not in the water, so we can talk of potential 
energy with the same degree ot correctness, but indefinite- 
ness, a3 we employ when saying that Mount Everest is 
30,000 ft. high.” Thisindefiniteness cannot, as it appears 
to me, be excused, even on the ground of expediency or 
convenience ; for if we know the height of a mountain, we 
should state it definitely, just as we do the work expected 
from a given quantity of water stored at a known height, 
which has not yet been “clearly ised ” asa separate 
entity. The point I wish to emphasise is that the energy 
expended (as Dr. Kapp has it) in pumping water into a 
reservoir is not ‘‘stored,” and this does not clash with 
the law of conservation as expressed by Rankine. 

I must apologise for the length of this letter, but the 
matter is of the utmost importance to engineers who wish 
to become clear thinkers; and our thanks are due to 
ENGINEERING for allowing this subject to be bronght 
forward. 

Yours truly, 
D, ADAMSON. 

Streatham, S.W., September 30, 1912. 


To THE Eprror oF ENGINEERING. 

Srr,—May I just say this: It is admitted that there is 
much room for improvement in the teaching of theoretical 
mechanics. At the same time, I suppose, in dealing with 
even the simplest mechanical phenomena, it is impossible 
to get to an absolute rock-bottom analysis ; or, rather, as 
**B.Se. (Lond.)” hints, the rock-bottom is to be found, 
not in things physical, but in things psychical. 

I think it should be borne in mind that ‘“‘energy” is 
probably more a mathematical device—a convenient 
mental] diagram—than an actual entity. However, some 
light may be thrown on the matter by remembering that 
motion and position express relativity of two or more 
bodies ; thus, I suppose, energy should be “‘ localised” in 
the system rather than in any particular body. However, 
if in a particular type of problem it is easier to think ot 
energy being in a — body, and if the practical 
result of the use of the concept is in agreement with the 
facts of observation, I suppose such use is perfectly legiti- 
mate. After all, when it comes to the philosophy of the 
deep things of life, we need to investigate in regions 
higher and deeper than those of physics and mechanics. 


Yours truly, 
Cardiff, September 30, 1912. J 





Coa. in Germany.—The imports of coal into Germany 
in the first eight months of this year were 6,394,713 tons, 


as compared with 6,981,237 tons in the corresponding | 


period of 1911, showing a decrease of 586,524 tons this 
year. The exports of coal from Germany to August 31, 
this year, were 20,534,655 tons, as compared with 
17,340,092 tons, showing un increase of 3,214,563 tons this 
year. 


NOTES FROM THE NORTH. 
Guiascow, Wednesday. 

Glasgow Pig-Iron Market.—Last Thursday morning the 

ig-iron market opened with a fairly strong tone, and 
FoG0 tons of Cleveland warrants were put through at 
66s. 74d. cash, 67s. one month, and 67s. 5a. three months. 
Closing sellers quoted 66s. 8}d. cash, 67s. 04d. one month, 
and 67s. 6d. three months. Buyers of hematite offered 
82s. 64d. three months, but there were no sellers. In 
the afternoon Cleveland warrants became stronger, and 
were done at 67s. 1d. twenty-seven days, from 67s. 2d. 
to 67s. 5d. one month, and at 68s. three months and 
December 19. The turnover was 14,000 tons, and at the 
close sellers named 67s. 2d. , 67s. 6d. one month, and 
68s. 1d. three months, and sellers of hematite quoted 
82s. 6d. three months. On Friday morning the market 
was rather . but fairly active. he business 
amounted to tons of Cleveland warrants at from 
67s. 3d. to 67s. 4d. to 67s. 24d. cash, at 67s. 44d. fourteen 
days, 67s. 8d., 67s. 74d., 67s. 8d. and 67s. 7d. one month, 
and 68s. 4d. three months; sellers’ closing prices were 
67s. 2}d. cash, 67s. 7d. one month, aa 68s. 3d. 
three months. Hematite was offered by sellers at 
82s. cash. The tone was easier in the afternoon, when 
2500 tons of Cleveland warrants changed hands at 
67s. 1d. and 67s. Od. cash, 67s. 6d. one month, 
67s. 94d. two months, and 68s. 14d. three months. 
The session closed with sellers at 67s. 1d. cash, 
67s. 54d. one month, and 68s. ld. three months. On 
Monday the market was closed, the day being Glasgow 
Autumn Holiday, and business quelly in and around 
the oe | was suspended. On Tuesday morning the market 
opened firmly, but Cleveland warrants fell away latterly, 
and the dealings were at from 67s. 3d. to 67s., 67s. 1d., 
and 67s. . cash, and at 68s. three months, with sellers 
over at the last figure, and at 67s. 1d. cash and 67s. 53d. one 
month. The turnover was 9000 tons. Hematite was 
unchanged at 82s. cash sellers. In the afternoon Cleveland 
warrants were weak, and the business consisted of 3000 tons 
at 66s. 74d. cash and 66s. 84d. six days, and at the close 
sellers quoted 66s. 8d. cash, 67s. one month, and 67s. 7d. 
three months. When the market opened to-day (Wed- 
nesday) a very weak tone prevailed, and Cleveland war- 
rants amounting to 10,500 tons were dealt in at from 
65s. 94d. to 66s. cash, at 66s. 2d. twenty-one days, and 
66s. 44d. one month. The closing quotations were called 
66s. cash, 66s. Lo one month, and 66s. 11d. three months 
sellers. The afternoon session was the turn firmer, and 
6000 tons of Cleveland warrants changed hands at 66s. 1d., 
66s., and 66s. Id. cash, and 66s. 5d. one month, and the 
session closed with sellers quoting 66s. 1d. cash, 66s. 54d. 
one month, and 67s. three months. Hematite was easier 
at 81s. 6d. cash sellers. 

Sulphate of Ammonia.—The demand for sulphate of 
ammonia must be written down as a g bit easier this 
week, and inquiries are fewer. Prices have accordingly 
eased slightly, but for prompt lots the figure is still 
14/1. 10s. per ton, Glasgow or Leith. 

Scotch Steel Trade.— Active conditions still prevail in 
the Scotch steel trade, and deliveries of heavy materials 
to shipbuilders and other consumers are on a large scale. 
The trade with England and some of the Continental 
countries is exceedingly good, while there is also a heavy 
tonnage going away every week to the Colonies and 
other distant parts. The export inquiries bulk large 
just now, and all classes of material are in request, 
particularly light stuff. The makers of the latter 
are beginning to get alongside the current demands 
except in the case of black sheets, the producers of which 
are still being hard pressed for de'iveries. All round 
prices are very firm, and thisis the only thing which pre- 
vents much fresh booking on home account. 


Malleable-Iron Trade.—The West of Scotland malle- 
able-iron trade is in a very healthy condition at present, 
and makers are well supplied with orders to keep their 
establishments going steady. Of course, much of the 
tonnage going through is against old contracts, fixed 
before the most recent advance ; but, all the same, some 
small lots are being booked regularly at full prices. 

Scotch Pig-Iron Market.—There is practically no change 
to report in the position of the Scotch pig-iron trade since 
last week, and the demand for the ordinary qualities is 
still very great. Makers find a ready market for their 
output, and inquiries from abroad are on a large scale. 
The following are the market quotations for makers 
(No. 1) iron :—Clyde and Summerlee, 81s.; Calder, 7%s.; 
Gartsherrie and th el 82s. 6d. (all shipped at Glas- 
gow); Glengarnock (at Ardrossan), 82s. 6d.; Shotts (at 
Leith), 8ls.; and Carron (at Grangemouth), 81s. New 
dealing in hematite is not heavy, but makers are turning 
out a large tonnage against existing contracts. 


Wages in the Iron Trade Increased.—Mr. John M. 
MacLeod, C.A., Glasgow, bas made the following inti- 
mation to Messrs. James C. Bishop and James Gavin, 
joint secretaries of the Scottish Manufactured Iron Trade 
Conciliation and Arbitration Board :—‘‘ In terms of the 
| remit I have examined the employers’ books for July and 
| August, 1912, and I certify the average net selling price 
| at works brought out 62. 17s. 3.47d. per ton.” This means 
an increase of 24 per cent. in the wages of the workmen. 











NOTES FROM SOUTH YORKSHIRE. 

SHEFFIELD, Wednesday. 
The Doncaster Coalfield. —If all the expectations 
are realised that have been raised around the new 
| collieries that have sprung up like mushrooms he 
the Doncaster coalfield there will be a very n 
addition to the material prosperity of South York- 
shire. Perhaps the most hopeful feature about these 
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ventures is that they are largely in the hands of ' 
companies with long-establish —— and the 
habit of commanding success in their undertakings. 
Some interesting remarks about the new pits in which 
the Sheepbridge Coal and Iron Company, Limited, is 
interested were made at the annual meeting of the com- 

any in Sheffield on Monday. The chairman (Mr. 

rederick Fowler) stated that at Maltby the y 
output was increasing, and it was hoped that a total 
of about 400,000 tons would be reached before the 
end of the current year. In regard to the new 
Ronington Colliery, he stated that a considerable amount 
of plant was now on the ground, and the sinking of 
the two shafts had been — They had been some- 
what hindered by heavy floods poche mage but every- 
thing was now in order for p ing as rapidly as 
possible. 

South Yorkshire Coal Trade.—Yesterday the position 
in the local coal trade underwent an important change. 
The prices of house coal advanced 1s. all round, and 
merchants were dealing with the pressure of orders as 
fast as they could. The immediate cause of the rise was 
a big influx of orders from London. The consumers in 
the {Metropolis have not been taking their usual quan- 
tities during the month of September, in the hope that the 
market would become easier. This has not been the case, 
however, and it has now become a matter of urgency to get 
in supplies for the winter. Then, again, the position has 
been influenced by the} heavy takings of the gas com- 

nies, which are now stocking in their ~ 4 quantities. 

ouse coal prices have now reached such a height that 
further increases are not considered likely unless there 
should be an exceptionally severe winter. All the pits 
are fully occupied, and have practically no stocks. Manu- 
facturing hards are in heavy demand, and shipments are 
ood. The revised pit quotations are as follows :—Best 
ranch hand-picked, 15s. to 16s.; Barnsley best Silk- 
stone, 14s, 6d. to 15s. 6d. ; Silkstone, 12s. 6d. to 13s. 6d.; 
Derbyshire best brights, 11s. 6d. to 12s.; best large nuts, 
lis. 6d. to 12s. ; small nuts, 9s. 6d. to 10s. 6d.; Yorkshire 
hards, 12s. to 12s. 6d.; Derbyshire hards, 11s. to 12s. ; 
rough slacks, 7s. to 8s.; seconds, 4s. 6d. to 5s. 6d.; smalls, 
3s. 6d. to 4s. 6d. 


Tron and Steel.—Business in the iron market is suffering 
from the almost prohibitive figure of current quotations 
and very little buying is being done at the moment. A 
large number of consumers are covered under contracts 
up to the end of the year. Fast Coast hematites offered 
in Sheffield vary from 87s. to 88s., and West Coast are 
quoted at 92s, to 93s. The Lincolnshire common 
irons have reached a } ee price — 70s. for 
forge and 71s. for foundry. The Derbyshire makers 
are quoting a shilling or two cheaper, and are getting the 
most of what business is passing. Forge qualities are 
very scarce. The heavy-iron founders are busy, but do 
not welcome the high prices of raw material. The light- 
foundry trades have not done so well. It is believed that 
the amount of work turned out of Sheffield during the 
past month will constitute a record. n 
no signs that the ‘‘ boom” is flagging. The rolling-mills 
and forges are exceedingly busy, and all the heavy 
trades are on full production, and working a t 
amount of overtime. There is a steady and very large 
demand for files and engineers’ tools, and the keenness 
and severity of competition has undoubtedly operated 
in keeping down prices. The circular-saw trade is a busy 
branch, and vany eps quantities have heen sent out on 
export. It is expected that the autumn orders for agri- 
cultural implements and machinery will be very con- 
siderable. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—The market is somewhat 
unsteady so far as Cleveland pig is concerned, due to 
fluctuations in warrants caused C speculative operations 
in Middlesbrough warrants. The situation in the 
Balkans has also had a disturbing influence upon the 
Cleveland market. Up to 67s. 6d. has this week been 
realised for early f.o.b. delivery of No. 3 g.m.b. Cleve- 
land pig, but the ruling quality is now obtainable at 
66s. 6d. , and the other qualities have also fallen. No. 4 
foundry is very scarce, and is about the same price as 
No. 3." For No. 1 as low as 71s. has been taken, this 
quality being more plentiful than it has recently been. 
Mottled and white iron are on sale at 66s., and even less 
might be accepted. Sellers are not prepared tocontract 
ahead at the foregoing quotations, as they look for renewed 
activity and higher prices before long. East Coast hema- 
tite pig is in fairly request, and prices are upheld. 
Nos. 1, 2, and 3 stand at 80s. for this year’s delivery, and 
for spring business the quotation is 82s. 6d. Foreign ore 
values show no alteration. Rubio, of 50 per cent. quality, 
stands at 23s. ex-ship Tees, and some sales of inferior ores 
have been recorded on that basis. Ore boats are still 
Scarce, with the result that freights are high. Coke is in 
Rood request, both for home use and for shipment. Local 
consumption is heavy, and average blast-furnace kinds 
are quoted up. to 23s. 6d. delivered at Tees-side works. 
To-day (Wednesday) Middlesbrough warrants dropped in 
the morning to 65s. 114d. cash buyers, the lowest quota- 
tion since the 12th of last month, bat they rallied some- 
what later, and closed 66s. 04d. cash buyers. 


Manufactured Iron and Steel.—Encouraging accounts 
continue to be given of the various branches of the manu- 
factured iron and steel industries. New orders are not 
numerous, but that is because manufacturers are too 
busy to undertake delivery within eighteen months, and 
would-be purchasers desire earlier delivery. Common 


There are certainly | Y 


91. 5s.; iron atest, 7l. 15s. to 8/.; iron ship-angles, 
i 


81. 5s.; iron rivets, 9/. 15s.; iron girder-plates, 
81. 2s. 6d.; steel (basic), 8J.; steel bars (Siemens), 
81. 10s.; steel ship-plates, 8/.; steel ship-angles, 7/. 7s. 6d. ; 
steel boiler-plates, 8/. 15s.; steel a 8/.; steel hoops, 
81. 2s. 6d.; and steel joists, 7/. 5s.—all less the customary 
2} per cent. discount. Cast-iron railway chairs are 
4l. 7s. 6d.; light iron rails, 62. 15s.; heavy steel rails, 
6l. 12s. 6d.; and steel railway sleepers, 7/.—all net at 
works. Iron and steel galvanised corrugated sheets stand 
at 12/. 10s. f.0.b., less the usual 4 per cent. 


Manufactured-Iron Workers’ Wages.—According to the 
certificate issued this week by the accountants to the 
Board of Conciliation and Arbitration for the Manufac- 
tured Iron and Steel Trade of the North of England, the 
average net selling price of iron rails, plates, bars, and 
angles for the two months ending August 31 last was 
61. 16s. 8.72d. per ton, as com with 6/. 13s. 0.84d. for 
the previous two months, and under sliding-scale arrange- 
ments ironworkers’ wages for October and November 
od the same as prevailed during the preceding two 
months. 


Iron and Steel Shipments.—Shipments from the Tees 
during September were quite up to expectations. 
Clearances of pig ave 4723 tons per working day, 
the total loadings reaching 118,079 tons, 109,284 tons of 
which went from Middlesbrough, and 8795 tons from 
Skinningrove. The shipments for the previous month 
ave’ 4612 tons per working day, the total despatches 
amounting to 115,323 tons, and the total loadings for 
September a year ago were given at 106,693 tons, or a 
daily average of 4267 tons. The whole of last month’s 
Skinningrove shipments went to Scotland. Of the pig 
cleared at Middlesbrough in September, 73,481 tons went 
foreign, and 35,803 tons coastwise. Scotland was the 
largest receiver, taking, including the iron from Skinnin- 

ve, 25,370 tons ; whilst Germany imported 11,414 tons; 
sae hg 8576 tons; Belgium, 7550 tons ; Italy, 7450 tons; 
Japan, 6746 tons; Canada, 6336 tons; France, 6005 tons; 
and Denmark, 4614 tons. Of the 18,718 tons of manufac- 
tured iron shipped at Middlesbrough last month, 10,084 
tons went to foreign countries and tons to coastwise 
customers, India being the largest buyer with an import 
of 3919 tons, and the Angeise second with 3405 tons. 
Of the 52.918 tons of steel loaded at Middlesbrough last 
month, 45,279 tons went abroad and 7639 tons coastwise. 
The Argentine was the largest customer for steel, receiv- 
ing 10,244 tons ; whilst India took 7678 tons ; Japan, 3714 
tons; South Australia, 3561 tons; British East Africa, 
3012 tons; Natal, 2906 tons; and ‘New South Wales, 
2431 tons. 





THe Vutcan BorteR AND GENERAL INSUKANCE Uom- 
PANY, Limitep.—The directors of the Vulcan Boiler 
and General Insurance Company, Limited, have re- 
ceived with regret the resignation, as chief engineer, 
of Mr. J. F. L. Crossland, who, owing to advancing 
ears, has felt bound to retire from active participation 
in the life of the company he has served with so much 
devotion. Mr. Crossland joined the engineering staff of 
the Vulcan Company in 1865, when the business of boiler 
inspection was still struggling for its existence, and he has 
had the great satisfaction of seeing that business firmly 
established and the Vulcan Company rise to be the largest 
independent engineering inspection and insurance organi- 
sation of its kind ii the world. Mr. Crossland will retain a 
connection with the Vulcan Company as consulting engi- 
neer, and his many friends will join in wishing him man 

ears in which to enjoy the rest he has so well earned. 

he directors have appointed Mr. C. Bullock, Wh. Sch., 
A.M. Inst. C.E., to be chief engineer in succession to Mr. 
Crossland. Mr. Bullock joined the engineering staff in 
1876, and was appointed chief assistant-engineer in 1888. 
He isthe patentee of various specialities connected with 
the maintenance and safe working of steam boilers, all 
of which have been oy by the Vulcan Company. 
As assistant engineers the directors of the company have 
appointed Mr. J. C. H. Crossland, A.M. Inst. C.E., and 
Mr. F. H. Bullock, A.M. Inst. C.E., who have for 15 and 
11 years respectively been in the service of the company. 





INSTITUTION OF AUTOMOBILE ENGINEERS: GRADUATES’ 
SrcTion, Lonpon Brancu.—With very commendable 
enterprise the papers arranged for the ensuing session 
of the London Graduates’ Branch of the Institution of 
Automobile Engineers have been devised so as to cover 
the steps involved in the manufacture of a typical class 
of car. The papers follow on each other in a natural 
sequence, and will deal with organisation and manu- 
facture on the scale of seven hundred and fifty 15-horse- 
power chassis per annum. The papers will be by diffe- 
rent authors, the subject being divided over eight 
evenings, one being occupied with works organisation, 
another with design, another with preparations for manu- 
facture, and others with manufacturing equipment, stores, 
assembling, testing, and selling. The p mme of the 
session gives a synopsis of each paper, from which it 
appears that the ground covered will be wide and com- 
plete. It is noteworthy that the papers are to be sub- 
mitted by nine authors, all of whom, with one exception, 
are members of the committee or executive of the 
graduates’ section. The committee, including one ez- 
officio member, the hon. secretary, number twelve, and 
of these eight are thus collaborating to provide this series 
of papers. As many of them have already presented 
papers to the Institution, there is every prospect of the 
success of the present scheme, which shows considerable 
enterprise and an appreciation of the value of successful 

uate meetings. e first paper was read yesterday 
y Mr. G. Campbell Taylor. Visits to works are also 





iron bars are 8/. 10s.; best bars, 8/. 17s. 6d.; best best bars, 





arranged fur the winter. 


NOTES FROM THE SOUTH-WEST. 


Cardiff.—There has not been much change in the general 
condition of the steam-coal trade. The arrivals of 
steamers for the week-end were not up to expectations ; 
after recent heav “~y however, colliery owners 
appear to be confident that the check in arrivals is only 
a matter of a day or two; they have held on, accordingly, 
with some firmness for the middle and close of the new 
month. Buyers, on the other hand, are still inclined to 
pursue a waiting policy. The best Admiralty —_ 
steam coal has made 16s. 9d. to 17s. 3d. per ton; whi 
secon qualities have brought 15s. 3d. to 16s. 6d. 
per ton ; bunker smalls, 10s. 3d. to 10s. 6d.; and cargo 
smalls, 8s. 9d. to 9s. 3d. per ton. House coal has shown 
little change; best household coal has made 18s. to 
18s. 3d. ; and good households, 17s. to 17s. 3d. per ton. 
No. 3 Rhondda large has realised 16s. 6d. to 17s. 6d.; 
and smalls, 12s. to 12s. 6d. per ton. No. 2 Rhondda 
large has made 12s. to 12s. 6d. ; and smalls, 8s. 6d. to 9s. 
per ton. Good foundry coke has been quoted at 25s. 
to 28s. ; and furnace ditto, at 21s. to 22s. 6d. per ton. 
As iron ore, Rubio has brought 21s. 6d. to 
22s. 6d. per ton, upon a basis of 50 per cent. of iron, and 
spengen, including freight, insurance, &c., to Cardiff or 

ewport. 


Oil-Tank Storage.—The Lords of the Admiralty are 
understood to be in negotiation for the acquisition of a 
stretch of foreshore between Calshot and Fawley at the 
western outlet of the Solent, for the purpose of storing 
oil-tanks. The scheme provides for the construction of 
& jetty from a river tank into the main channel, where 
jm 9g will be able to receive supplies at any state of 
the tide. 


Cardiff and the North.—At the last monthly meeting of 
the Cardiff Chamber of Commerce, Mr. R. G. Sanderson 
referred to a recent gathering of Chambers of Commerce 
of the United Kingdom at Newcastle, and described an 
excursion arranged for them round Tyne Docks. The 
were shown, said Mr. derson, a tip which dealt wit 
700 tons per hour, while vessels could be taken into the 
Tyne at almost any state of the tide and be bunkered or 
loaded. The dredging operations had m so thorough 
that more stuff had been taken out of the Tyne than that 
which had to be excavated before the Suez Canal was 
formed. Developments with me to the loading of 
ships had been extraordinary, and that was an important 
feature which Cardiff ought to know more about. He 
regretted that the whole of the members of the Cardiff 
Chamber had not been at Newcastle with him, so that 
they could see for themselves the strong position which 
the Tyne had attained. 





ProposeD Bripek Across THE Mersty at LIVERPOOL. 
—A scheme to build a bridge across the Mersey at 
Liverpool was introduced some years ago by Mr. John J. 
Webster, M. Inst. C.E., of Westminster, jointly with 
Mr. John T. Wood, M. Inst. C.E., of Liverpool, and has 
lately been revived. The pro) bridge is to consist of 
a central clear span, of about ft., and two side-spans, 
of about 1000 ft. each. The width is to be 60 ft. clear, 
capable of taking six lines of wheel traffic, overhead tram- 
ways, and two outer footways, 7 ft. 6 in. wide each. The 
under side of the bridge is to be 150 ft. above high water 
of ordinary spring tides at the centre, and about 120 ft. 
atthe sides. The bridge is intended to be of the stiffened 
suspension cable suspension type, supported by steel 
towers resting on masonry piers. 





Lecrurge ON Frrro-Concrete. —In connection with 
the ferro-concrete classes at the Northern Polytechnic 
Institute, Holloway-road, Mr. de Vesian, M. Inst. C.E., 
M. Inst. M.E., of the firm of Messrs. L. G. Mouchel and 
Partners, Limited, civil engineers, gave a special lecture 
on September 27, on ‘‘Some Recent Typical Examples 
of Ferro-Concrete Construction.” In the course of the 
paper Mr. de Vesian pointed out that when Mr. Mouchel 
first undertook the design of Hennebique ferro-concrete 
not a single example of genuine ferro-concrete construc- 
tion was to be found in the United Kingdom, but since 
that time over 1300 structures have been completed in 
Great Britain and Ireland. The total number of struc- 
tures of this kind throughout the world now exceeds 
24,000. The lecturer then went on to describe the 
theoretical and the practical sides of the subject. 





Vickers’ Automatic Ririe-Catipre Gun.— Messrs. 
Vickers, Limited, have booked orders for 1080 automatic 
rifle-calibre guns of their new type, in the design of which 
a long series of ape and tests were made and con- 
tinued until a high degree of reliability had been assured. 
The gun has only recently been placed on the market, 
and amongst those who have adopted it are five of the 
leading European Powers, whose orders are gratifying in 
view of the keenness of Continental competition. The 
modifications —_ previous designs of automatic rifle- 
calibre guns made by the company have been introduced 
——- to enable the continuous fire to be maintained 
or an enormously longer period of time without any 
risk of the barrel of the gun becoming overheated. In 
one time-test 2672 aimed rounds were fired in 15 minutes 
without undue heating. Obviously, as the success of an 
engagement depends upon the maintenance of a well- 
directed hail of bullets while the enemy’s ition 
may be exposed, the gun is of high fighting efficiency. 
Moreover, there is — reduction in the weight ; 
the gun itself is 27 lb., as compared with 60 lb. in 


the case of the existing service automatic rifle-calibre 





guns. 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, September 25. 

Tue railway systems of the United States have been 
hurrying in their orders for rails and equipment for 
next year’s delivery. During the past week orders 
were placed for 385,000 tons, all of which, excepting 
35,000 tons, were for next year’s delivery. Among 
these large orders were 50,000 tons for the Santa Fe, 
40,000 tons for the Great Northern, 20,000 tons for 
the Lackawanna, and 150,000 tons for the New York 
Central. Over 300,000 tons are under negotiation. 
Orders for the month of September will amount to fully 
100,000,000 tons. During the week 236 locomotives 
were contracted for, of which the Pennsylvania 
ordered 50, to be built by the American tive 
Company, and 50 others to be built at their Altoona 
shops; the New York Central ordered 50 and the 
Grand Trunk 25. During the same time 12,500 cars 
were contracted for. Wheels and spikes were in very 
active demand. During the week contracts were 
placed for 72,500 tons of structural material, of which 
36,000 tons were for the Equitable building in New 
York City, to be manufactured by the American 
Bridge Company, which is a vane of the United 
States Steel Corporation. This requirement has been 
referred to frequently. The pig-iron market is not so 
active as it was a week or two ago. There has been 
a great deal of buying for this year’s delivery, but 

rices are at a high level, and this is leading to some 
Sela. The production of coke is below the average, 
largely because of the scarcity of labour. Negotia- 
tions are under way for 200,000 tons a monthto be 
delivered during the first six months of next year. 
The Youngstown Sheet and Tube Company has closed 
for 73,000 tons a month. Coke-makers are endeavour- 
ing to get 2.50dols. per ton. Prices for foundry coke 
have been advanced to 3 dols. a ton. 





Messrs. Coops, MatruEws, FirzMAURICE AND WILSON. 
—We have been informed that the partnership entered 
into on January 1, 1906, between Sir William Matthews, 
K.C.M.G., Mr. M. F. G. Wilson, Mr. A. T. Coode, and 
Mr. T. L. Matthews, who have since that date carried on 
business under the name of le, Son, and Matthews, 
was, by arrangement, determined on September 30. A 
new partnership has been entered into by the above- 
named members of the old firm with Sir Maurice Fitz- 
maurice, C.M.G., late chief engineer to the London 
County Council, and took effect on the Ist inst. The 
new firm willcarry on business under the name of Coode, 
Matthews, Fitzmaurice and Wilson, at 9, Victoria-street, 
in aaa the same address as that of the original 

rm. 


Tue InstiruT1IoN oF MouwnicrpaL Enoinrers. — The 
FKastern District meeting of this Institution will be held 
at Godmanchester on Tuesday, October 15, the following 
being the programme :—At 11.30 a.m., meet at God- 
manchester station, when members will inspect the Roman 
road ; at 12.30 p.m. the Council’s dépét will be visited, 
where methods of sewer-flushing will be shown, and an 
inspection of some reinfo -concrete bridges will be 
made; at 1 p.m. there will be lunch at the Horseshoe 
Temperance Hotel ; at 2 o'clock there will be a reception 
at the Town Hall by his Worship the Mayor, and old 
charters, books, and records will be inspected ; at 3 p.m. 
various objects of interest in the town will be viewed, 
and at 4 o'clock there will be tea at the Horseshoe Tem- 
perance Hotel. Further particulars may be obtained 
— the hon. district secretary, Counci] Offices, Ramsey, 

unts. 


University Extension Lectures.—A course of lec- 
tures is being delivered at the Victoria and Albert Museum 
by Mr. Kaines Smith on ‘‘ Five Centuries of Decorative 
Art (1050-1550),” in order to show the all-pervading 
activity of the artist and craftsman during the Middle 
Ages. There is in progress a course on ‘‘ Greek Art and 
National Life,” atthe British Museum, by Mr. Smith. 
The lectures are fully illustrated by specially-prepared 
lantern-slides. The former course consists of twenty- 
four Jectures on Thursdays at 3.30 p.m., the first of the 
course having been delivered on October 3. The first 
twelve lectures are to be delivered between October 3 and 
December 19, and the remainder between January 16 and 
April 3, 1913. Theaim of the course on ‘‘ Greek National 
Art” is to show the close bond that exists between the artist 
and his times, and to bring out the fact that no artistic 
development is without its social, national, and racial 
counterpart. The introductory lectures are being devoted 
to a consideration of the sources from which all the 
art of classical Greece is derived ; and special atten- 
tion is being Pre to the consideration of Greece gene- 
rally, and of Athens in particular, at the height of 
Greek greatness in the first half of the 5th century B.c. 
The lectures of this course are being delivered on Tuesdays, 
at 4.30, and commenced on October 1. There will be 
twenty-four of them, twelve of which are being delivered 
between that date and December 17, the remainder being 

ven after Christmas, commencing on January 14, 1913. 
ickets for either sessional course of twenty-four lectures 
can be obtained on payment of 1/. 10s.; for any one 
student taking both full courses, 2/. 15s.; either terminal 
course of twelve lectures, 1/; 1s.; and admission to any 
single lecture, 3s. These lectures should prove speciall 
valuable to anyone. interested.in art, Application for a’ 
tickets, except single admission, should be e@ to Miss 
Claire Gaudet, hon, secretary, 120, Cheyne-walk, Chelsea. 





DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS. 
(Specially compiled from Official Reports of London Metal and Scotch Pig-lron Warrant Markets.) 


JULY. AUGUST. SEPTEMBER. 


1 Mu 05 17 19 23 25 29 
VULY. ° SEPTEMBER. : 

In the accompanying diagrams each vertical line represents a market day, and each horizontal line 
represents 1s. in the case of tin-plates, hematite, Scotch and Cleveland iron, and 1I. in all other cases. 
The price of quicksilver is per bottle, the contents of which vary in wg ve 70 1b. to801b. The metal 


prices are per ton. Heavy steel rails are to Middlesbrough quotations. Tin-plates are per box of I.C. cokes. 
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Licut ARMOURED CRUISERS FOR THE British Navy.—/| cut down any to o-boat destroyer afloat. <Arrange- 
The Navy mme for the current year included eight | ments have now made for the building of these. 
cruisers, which the First Lord of the Admiralty stated in | Six will be built and engined by contract—three -_ 
the House of Commons would be the smallest, cheapest, | by Messrs. Vickers, Limited, Barrow - in - Furness, = 
and fastest vessels protected by vertical armour nad go | Messrs. William Beardmore and Co., Limited, Dal- 
jected for the British Navy. ey would be designed for | muir ; one at the Pembroke Dockyard and one at Cc “4 
attendance on the battle paren, Oa its eyes and ears by| ham. The machinery for these two last ships will 
= and night, to watch over it in movement and at rest, | constructed by the Thames Iron Works and Shipbuilding 


to be strong enough end fast enough to overhaul and | Company, 
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THE BRITISH ASSOCIATION. 
(Continued from page 414.) 
SECTION A.—MATHEMATICAL AND PHYSICAL 
SCIENCE. 


Section A met at Dundee in the Physical Lec- 
ture Theatre of University College, which was 
overcrowded on several occasions, and always well 
filled, except on the last day. Above the black- 
boards of the theatre the inscription could be read : 
‘‘ Facts will always in the end flow in the channel 
of the deepest speculative perception.—Masson.” 
We are not sure that we should select this motto 
for a physical lecture-room. Students are mainly 
interested in facts for their own sake, or as the bases 
of working hypotheses ; the question how far these 
facts will fit into the deepest speculative perception 
is perhaps better left to more mature experience. 
The motto was not alluded to during the discussions, 
however; it may be interpreted in various ways, and 
it certainly did not tempt members into specula- 
tions. The Section sat on five days from 10 a.m. till 
about 1.30 p.m. Saturday was a holiday for all the 
sections this year, as it has practically been for a 
good many years. Section A subdivided into de- 
partments of General Physics and of Mathematics 
on two days,and into departments of General Physics 
and of Meteorology on one day. On Monday, one 
of these days, there were really three or four divi- 
sions, for the discussions on the atomic heat of 
solids and on the connection between agriculture 
and meteorology proceeded simultaneously ; but the 
subdivision into a physical and a mathematical 
department did not take place until after the con- 
clusion of these discussions, so that not more than 
two departments were sitting at the same time. 
Both these discussions were joint meetings, the 
former of Section A and Section B, Chemistry, the 
latter of Section A and the new section, M, Agri- 
culture. The coincidence was regrettable, but 
probably unavoidable ; the multiplication of the 
sections has much increased the difficulties of the 
general arrangements. 

Counting the several discussions each as one 
paper only, Section A discussed or received alto- 
gether fifty-two papers and reports, a good average 
number, quite sufficient for the British Association 
week. The absence of men like Sir J. J. Thomson 
and Sir J. Larmor, who has been Member of Par- 
liament for Cambridge since January, 1911, was, 
of course, regretted; on the other hand, Lord 
Rayleigh was once more present, and took an 
active part in the proceedings. Though most 
of the many foreign guests who had come to 
Dundee were not physicists or chemists, visitors 
from across many seas contributed a great deal to 
the discussions. 

The provisional programme, issued on Thursday, 
September 5, gave not only the order of the papers, 
but also the hour set down for the reading of each 
paper, and good time was, on the whole, kept. This 
practice of fixing the hour, we should mention, was 
also observed in most of the other sections, some of 
which met both mornings and afternoons. The 
officers of Section A were :—President: Professor 
H. L. Callendar, F.R.S., of the Imperial College of 
Science, South Kensington. Vice - Presidents : 
Professor H. M. Macdonald, F.R.S., of Aberdeen ; 
Professors W. Peddie, D.Sc., and J. E. A. Steg- 
pall, of Dundee University College ; Professor F. T. 

routon, F.R.S., of University College, London ; 
and Professor H. H. Turner, F.R.S., of the Oxford 
Observatory. Secretaries: Professor A. W. Porter, 
F.R.S. (Recorder) ; Professor P. V. Bevan, Sc.D., 
of Egham ; E. Gold, M.A., and H. B. Heywood, 
D.Sc., of London; F. J. M. Stratton, M.A., of 
Cambridge ; and R. Norrie, M.A., and W. G. 
Robson, of Dundee. We group the papers irre- 
Spective of the order in which they were taken, and 
— with Professor Callendar’s address te the 

ection, 


Tue Nature or Heat. CaRNoT AND THE 
CaLoric. 

Professor Callendar introduced his presidential 
address by a few words in commemoration of the 
distinguished members whom the Section had lost 
Since its last meeting : Professor George Chrystal, 
of Edinburgh; Mr. John Brown, of Belfast; Pro- 
fessor William Sutherland, of Melbourne, better 
known for his bold speculations on molecular 
physics, perhaps, than for his generally accepted 
theory of the variation of the viscosity of with 
temperature; and Professor Osborne etry 
Having then briefly referred to the scientific con- 





gresses of the year and to the Jubilee of the Royal 
Society, he passed to his subject, to consider the 
fundamental ideas with regard to the nature of 
heat, and to suggest that some of the ideas of the 
old caloric or material theory of heat, which had so 
long been discredited, might with advantage be 
imported into modern theory. He might appear 
to be taking a retrograde step, Professor Callendar 
remarked, because the caloric theory was generally 
represented as being fundamentally opposed to the 
kinetic theory and to the law of the conservation of 
energy. He would endeavour to show that the ficti- 
tious antagonism between the two theories was 
without real foundation; they should rather be 
regarded as different ways of describing the same 
phenomena, neither being complete without the 
other. The kinetic theory was generally preferable 
for elementary exposition ; but the caloric theory 
had in many cases the advantage of emphasising at 
the outset the importance of fundamental facts 
which were often obscured in the prevailing method 
of treatment. 

Without explaining how he understood the 
caloric theory, Professor Callendar referred to the 
difficulties which Cavendish, Rumford, Davy, and 
others had experienced in explaining the heat of 
friction by this theory.. He stated that the simple 
——— of caloric, as a measurable quantity of 
something, had led to correct results for the ratio 
of the specific heats and the adiabatic equation of 
gases, and then turned to Carnot’s immortal 
**Reflections on the Motive Power of Heat” as 
the greatest contribution of the caloric theory 
to thermodynamics. It was one of the most remark- 
able illustrations of the undeserved discredit into 
which the caloric theory had fallen that this work, 
the very foundation of modern thermodynamics, 
should still be misrepresented. Professor Callendar, 
at the risk of wearying his audience with an oft- 
told tale, as he said, reviewed the essential points 
of Carnot’s reasoning because it afforded the best 
introduction to the conception of caloric, and 
explained how a quantity detain was to be mea- 
sured. Having shown at length how Carnot 
developed his principles [this part cannot be 
abbreviated], Professor Callendar dealt with several 
of Carnot’s deductions, which have since been 
verified, but mostly overlooked. Carnot’s prin- 
ciple : ‘‘ The motive power obtainable from heat is 
independent of the agent set at work to realise it ; 
its quantity is fixed solely by the temperatures 
between which in the limit the transfer of heat takes 
place,” was equivalent, he said, to the assertion that 
the work obtainable from a unit of heat per degree 
fall (or per degree range of the cycle) at a tem- 
perature ¢ was some function F't of the tem- 
perature (generally known as Carnot’s function) 
which should be the same for all substances at the 
temperature. From the rough data then available 
for the properties of steam, alcohol, and air, Carnot 
had been able to calculate the value of this func- 
tion in kilogrammetres of work per kilocalorie of 
heat at various temperatures between 0 deg. and 
100 deg. Cent.; for the vapour of alcohol at its 
boiling point, 78.7 deg. Cent., he had found F! ¢ = 
1.230 kgm. per kilocalorie per degree fall, for steam 
at the same temperature 1.212; thus no gain in 
efficiency could be gained by employing alcohol 
vapour in the place of steam, as had previously 
been expected. 

The equation of which Carnot had made use was 
now known, the President said, as Clapeyron’s, but 
Carnot had worked on the same lines, though he had 
not given the formula its actual algebraicform. In 
calculating the value of his function for air, Carnot 
had availed himself of the known value of the dif- 
ference of the specific heats at constant pressure 
and volume. He had shown that this difference 
must be the same for equal volumes of all gases at 
the same temperature and pressure, whereas it had 
previously been assumed that the ratio (not the 
difference) was the same for all gases; he had 
also given a general expression for the heat ab- 
sorbed by a gas expanding at constant tempera- 
ture, and had demonstrated that it must bear a 





constant ratio to the work of expansion. The 
proof had, however, been buried in his footnotes, 


| 


and it had been Professor Callendar’s ae a + to | 


discover it a few years ago. Carnot had shown | 


that when temperature was measured on the scale | 
of a perfect gas (as was now universally done), the 
value of his function on the caloric theory would 
be the same at all temperatures, and might be | 
represented simply by 9 numerical constant A (the | 
‘*mechanical equivalent”) depending upon the 


units adopted for work and heat. In other words, 
the work W done by a yy of caloric (Q) ina 
Carnot cycle of range t to T, on the gas scale 
would be represented by the simple equation 


W =AQ(T-T)). 


This statement, so far from being inconsistent 
with the mechanical theory of heat, was really a 
direct statement of the law of conservation of 
energy. If the lower limit T, of the cycle is 
absolute zero, the maximum quantity of work W 
obtainable from a quantity of caloric Q was simply 
A Q T, which represented the absolute energy 
carried by the caloric taken from the source at the 
temperature T, whilst the energy rejected at T, 
was A Q T). 

Carnot himself, Professor Callendar proceeded, 
in the interpretation of this equation, made use of 
the analogy of the waterfall. Caloric might be 
re ed as ing motive wer or energy 
— of Pome non of recat cy but caloric 
itself was not motive power, but simply the carrier 
or vehicle of energy. As no applications of the 
energy principle had been made in any department 
of physics at that time, Carnot did not pursue the 
analogy further ; but he stated that motive power 
changed its form, but was never annihilated. 
Several difficulties which troubled him had subse- 
quently been cleared up by the work of Regnault 
and of Joule. 

There was misconception in the common phrase : 
‘* We know now that heat is a form of energy, and 
not a material fluid.”” The experimental fact under- 
lying this statement was that the ordinary methods 
of measuring quantities of heat in reality measured 
quantities of thermal energy ; but apart from con- 
siderations of convenience, the quantity of heat 
might equally well be measured on Carnot’s prin- 
ciple by the external work done on a cycle per degree 
fall. Heat would then not be a form of energy, but 
would possess all the properties for caloric. The 
caloric measure of heat followed directly from 
Carnot’s principle, just as the energy measure fol- 
lowed from the law of the conservation of energy ; 
but Professor Callendar had not defined ‘‘ caloric ”’ 
yet, and had not made use of this term in deducing 
Carnot’s principles. ‘*The term ‘heat,’” he said, ‘‘has 
become so closely associated with the energy mea- 
sure that it is necessary to employ a different term 
—‘caloric’—to denote the simple measure of a 
quantity of heat, as opposed to a quantity of heat- 
energy. The measurement of heat as caloric is 
precisely analogous to the measure of electricity as 
a quantity of electric fluid. In the case of elec- 
tricity the quantity measure is more familiar than 
the energy measure, because it is generally simpler 
to measure electricity by its chemical and mag- 
netic effects as a quantity of fluid than as a 
quantity of energy. e units for which we pay 
by electric-meter, however, are units of energy, 
because the energy supplied is the chief factor 
in determining the cost of production, although 
the actual quantity of fluid supplied has a 
ood deal to do with the cost of distribution. 

th methods of measurement are just as impor- 
tant in the theory of heat, and it seems a great pity 
that the natural measure of heat quantity is ob- 
scured in the elementary stages of exposition by 
regarding heat simply as so much energy.” 

As Carnot’s principle was adopted into the 
mechanical theory of heat, Professor Callendar con- 
tinued, it was inevitable that Carnot’s caloric and 
work done in a finite cycle should be rediscovered. 
The caloric reappeared as ‘‘the thermodynamic 
function” of Rankine and as ‘‘ the equivalence 
value of a transformation” of Clausius ; but it was 
regarded rather as the quotient of heat energy by 
temperature than as ——— any special physical 
significance. Later Clausius gave it the name of 
‘* entropy,” and established that its total quantity 
remained constant in reversible heat. exchanges, 
but always increased in an irreversible process. 
Equivalent propositions had previously been made 
by Lord Kelvin, but it was not realised that 
entropy was simply Carnot’s caloric. Energy 
sm 4 needed to be associated with some- 
thing of a material nature acting as a carrier, and 
there was no reason to believe that heat energy 
was an exception to this rule. The tendency of 
the kinetic theory had been to regard entropy as 
a purely mathematical function relating to the 
distribution of energy. Similarly the view had 
been held twenty years ago that electric pheno- 
mena were merely due to strains in the ether, and 


| that the electric fluids had no existence. Recent 
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discoveries had, however, enabled them to form a 
more concrete conception of a charge of electricity 
which had proved invaluable asa guide to research ; 
a similar conception might, it was to be hoped, be 
attached to caloric as a measure of a quantity of 
heat. 

** The answer to the question, ‘ What is caloric? 
must necessarily be of a somewhat speculative 
nature.” The student felt a difficulty in regard- 
ing caloric as a measure of heat quantity, because 
the quantity of caloric in the mixture of two por- 
tions of water at different temperatures was greater 
than the sum of the separate quantities of caloric. 
The same difficulty had been encountered by 
Carnot, who had asked himself what had become 
of the motive power wasted in such cases of mix- 
ture. The answer was that caloric was generated, 
its energy being the equivalent of the motive power 
which might have been obtained if the transfer of 
heat had been effected by a perfect engine. The 
process of conduction of heat through a body, the 
parts of which were at different temperatures, 
while equally leading to the generation of caloric 
equivalent to the motive power wasted, promised a 
simpler experimental way of elucidating the nature 
of caloric. The earliest measurements of the rela- 
tive conducting powers of metals for heat and elec- 
tricity had shown that the ratio of these two con- 
ductivities was nearly the same for all pure metals, 
which suggested that the carriers of heat and elec- 
tricity were the same. Later experiments had 
demonstrated that the ratio was not constant, but 
varied as the absolute temperature. This apparent 
radical difference resulted merely from the fact 
that heat was measured as energy in the definition 
of thermal conductivity, but electricity as a quantity 
of fluid ; if thermal conductivity were detined in 
terms of caloric and thermal fluid, the ratio might 
prove constant within the limits of experimental 
error. We cannot say that these arguments impress 
us with the advantages of importing the old ideas 
of the caloric theory into our modern theory. 

When the electrons or corpuscles of negative 
electricity had been discovered they had naturally 
been identified with the carriers of energy, and it 
had been imagined that a metal contained a large 
number of these corpuscles moving in all directions 
and colliding with each other and with the metallic 
atoms, as in a gas according to the kinetic theory. 
If the mass of a carrier were ;7y,th of that of an 
atom of hydrogen, the velocity at 0 deg. Cent. 
would be about 60 miles per second, and that 
would be of the right order to account for the con- 
ductivities of good conductors on the assumption 
that the number of negative corpuscles was the 
same as that of positive metallic atoms, and that 
the mean free path of a corpuscle was of the same 
order as the distance between the atoms. Thermo- 
electric phenomena, the Peltier and Thomson 
effects, and, in a less satisfactory manner, heat 
radiation and absorption could be accounted for on 
similar grounds; but the number of corpuscles 
required was too large to be reconciled, ¢.g., with 
the observed value of the specific heat. Sir J. J. 
Thomson had hence suggested another theory of 
metallic conduction, according to which the neutral 
electric doublets in metals were continually inter- 
changing corpuscles at a very high rate, in all direc- 
tions “le ordinary conditions, while in an electric 
field the axes of the doublets would become oriented 
as in a Grotthus chain. This theory was prefer- 
able to the former in some respects, but it 
required a continual ejection of corpuscles at the 
rate of about 10" per second. There was probably 
some truth in both the theories, and in any case 
the corpuscles of caloric were closely related prob- 
ably to the corpuscles of electricity. 

If he might be allowed to speculate a little on 
his own account, Professor Callendar went on, he 
would regard the molecules 0; caloric not as being 
identical with the corpuscles of negative electricity, 
but as being neutral doublets formed by the union 
of a positive and negative corpuscle in much the 
same way as the hydrogen molecule was formed 
by the union of two atoms. That nothing 
smaller than a hydrogen atom had so far 
been discovered endowed with a positive charge 
might merely be a consequence of experimental 
limitations, use metals had to be used as 
electrodes. Bragg had identified the X or y rays 
with neutral corpuscles travelling at high velocities; 
they were not merely thin spreading pulses in the 
ether produced by the collisions of corpuscles with 
matter. If neutral corpuscles existed or could be 
generated, it should, in Professor Callendar’s 





opinion, certainly be easier to detach a neutral 
corpuscle from a material molecule or atom than to 
detach a negatively-charged corpuscle from the 
itive atom, with which it was associated. 
eutral corpuscles might in that case be so common 
that they might be overlooked, except when travel- 
ling at aap bia speeds. On the pulse theory all 
rays were supposed to travel with the velocity of 
light, and the enormous variations in their pene- 
trative power was to depend simply on the thick- 
ness of the pulse transmitted. On the corpuscular 
theory the penetrative power of a and 8 rays was 
@ question of size, velocity, and electric charge; 
they lost energy in producing ions by their electric 
field, perhaps without actual collision. Neutral or 
y rays were not to produce ions directly, but to 
dislodge y or 8 rays from atoms by direct collisions, 
which were comparatively rare ; C. T. R. Wilson’s 
photographs showed that 8 rays were alone respon- 
sible for ionisation. 

Declaring himself a convert to Professor Bragg’s 
views as to the nature of X rays, Professor 
Callendar examined how the assumed existence of 
neutral corpuscles could be useful in the interpre- 
tation of physical phenomena. If neutral cor- 
puscles or molecules of caloric existed in conductors 
and metals in a com tively free state of solution, 
and were readily dissociated into gga und 
negative electrons, owing to the high specific 
inductive capacity of the medium, metallic con- 
duction followed the analogy of electrolytic conduc- 
tion, but the slow-moving electrolytic ions were 
replaced by high-speed electrons. For good con- 
ductors the dissociation would be complete, and 
the ratio of the two specific heats was that calcu- 
lated on the assumption that all carriers of heat 
were also carriers of electricity. In bad conductors 
the dissociation would be far from complete, and it 
was possible to see why the electric resistance of 
cast iron was ten times that of pure iron, although 
there was little difference in the thermal conduc- 
tivities. The thermo-electric effect, commonly 
quoted in explanation of the deviation of alloys 
from the electronic theory, was far too small to 
produce this difference. Professor Callendar did 
not indicate how he would explain the mentioned 
difference. 

Turning once more tothe difficulties of a material 
theory of heat to explain frictional heat, Professor 
Callendar remarked that wherever slip occurred, 
some molecules of neutral electricity (caloric) were 
torn apart, and the work spent was represented, in 
the first instance, by the separation of the electric 
ions. Some of these remained separated as frictional 
electricity ; the majority recombined, leaving their 
equivalent in thermal energy. Now the sudden 
stoppage of a charged corpuscle, however low its 
velocity (Lorentz), was admitted to produce X or A 
rays. A similar effect must occur in the rush of 
the ions, and the rays produced in this way would 
be exceedingly soft, and could not be detected in 
the usual way. If X rays were corpuscular, the 
corpuscular character of the slowest rays could not 
be denied, and the final stage was reached when 
the energy of an X corpuscle or molecule of caloric 
was the same as that of a gas molecule at the same 
temperature, and the number of molecules of 
caloric generated was such that their total energy 
was equal to the work originally spent in friction. 

It might be objec that in many cases of 
internal and viscous friction no electrification or 
ionisation was observable, and that the generation 
of caloric could not then be attributed to the re- 
combination of the ions. But the generation of a 
molecule of caloric required less energy than the 
separation of the two ions ; just as the separation 
of two ions corresponded with the breaking of a 
chemical bond, so the generation of one or more 
molecules of caloric might correspond with the 
rupture of a physical bond, such as the separation 
of a molecule of vapour from a liquid or solid. The 
assumption of a molecular constitution for caloric 
followed almost of necessity from the molecular 
theories of matter and electricity, and was not 
inconsistent with any experimental facts. The 
relations known to exist between the specific heats 
of similar substances and also between their latent 
heats would lead to it. Thus the molecular latent 
heats of vaporisation of similar compounds at their 


boiling points were proportional to the absolute 


temperatures ; it followed that the latent caloric 
of vaporisation was the same for those compounds, 
that they required the same number of molecules 
of caloric to effect the same change of state, irre- 
spective of their absolute temperatures at their 


boiling points. The liquid and gaseous states 
might be regarded as conjugate solutions of caloric 
in matter and matter in caloric respectively, and 
the proportion of caloric to matter varied regularly 
with temperature and pressure. 

Passing to the exchange of heat radiation and 
the details of the generation of caloric in such 
problems—which were very difficult to follow—and 
to Planck’s equations, which supposed the absorp. 
tion of radiation to be continuous, but the emission 
to take place discontinuously in quanta, Professor 
Callendar submitted that both might be con- 
tinuous, and that the elemental quanta might be 
identified with the molecules of caloric, representing 
the conversion of the electro-magnetic energy of 
radiation into heat. Referring to the awkward 
habit of entropy of becoming infinite according to 
the usual approximate formule, he pointed out 
that the specific heat at very low temperature 
tended to vanish at absolute zero, according to 
Tilden, Nernst and Lindemann ; on his view that 
meant thatthespecific capacity forcaloricapproached 
a finite limit. Finally he touched upon the old 
question whether caloric possessed weight; the 
recent work of Poynting and Phillips and of L. 
Southerns was not conclusively against this assump- 
tion. The total quantity of caloric could not be 
diminished by any process ; it might be imagined 
as some indestructible form of matter. When he 
spoke of its being generated, he meant that it 
became associated with a material body in such a 
way as to become measurable. Caloric might arise 
from the disintegration of the atoms, or from the 
ether, which might entirely consist of neutral 
corpuscles of caloric. 

In moving a vote of thanks to Professor Callen- 
dar, Lord Rayleigh remarked that he found it very 
difficult to express an opinion as to the value of 
these speculations after having merely listened 
to the address. He certainly agreed that Carnot’s 
work had not sufficiently been appreciated. The 
second of the two laws of thermodynamics 
embodied Carnot’s views, and Carnot’s results 
appeared to him (Lord Rayleigh) far more impor- 
tant than the question as to the form of energy in 
the caloric. e was not sure, moreover, that he 
quite understood whether Professor Callendar 
followed Carnot strictly in the use of the word 
‘*caloric ;” there was a natural tendency to import 
something into a new word. With regard to the 
latter part of the address, Lord Rayleigh thought, 
it was a little disappointing that they were still 
in doubt as to the nature, undulatory or cor- 
puscular, of the X rays fifteen years after their 
discovery. Professor W. Peddie seconded the 
motion. 

(To be continued.) 








PrrroLteuM Monopoty 1Nn Icenanp.—By a special Act 
the Government of Iceland has been vested with a 
monopoly for supplying petroleum to the whole country, 
all other imports of petroleum being prohibited. The 
Government is to sell to merchants, co-operative societies, 
and municipalities at prices which only slightly exceed 
the cost, interest, &c. he Government can transfer its 
monopoly on the terms it may deem advisable, though 
not for a longer period than five years, or transfer the 
management of the petroleum trade to private persons or 
local companies, 


LeEps AND LivERPOOL CaNnaL.—The half-yearly meeting 
of this com was held on Friday, the 27th ult., at 
Liverpool, Mr. . E. Willink in the chair. The chairman, 
in moving the adoption of the report, stated that the 
revenue of the company for the past six months had been 
the most unfavourable ever recorded in the history of the 
undertaking. In the first place the company had to contend 
with a strike of its own boatmen for several weeks, and 
until the men resumed work the carrying operations of 
the company were at a complete standstil]. No sooner 
were the men in full work than the great coal strike broke 
out, and the company suffered from its effects until the 
middle of nar .. During the whole of June, again, the 
London dockers’ strike seriously affected traffic from 
London via Goole and the Aire and Calder Navigation ; 
and during the last fortnight of the half-year a strike of 
foundry-workers at Blackburn caused the closing of 
several workshops, and involved loss of machinery traffic 
to the canal. The total losses in freight during the past 
half-year amounted to —- of 16,000/., and economies 
which had been effected had only reduced this loss to the 
extent of about one-third. There was also a reduction 
during the past half-year of 1700/. in the receipts from 
tolls. The cost of the Insurance Act to the company 
| would be about 7507. per annum, and the taking over of 
| telephones by the Government would involve a further 
loss of 50/. perannum, A dividend at the rate of 34 per 
cent. per annum was declared upon the preference stock ; 
no distribution was, of course, proposed on the ordinary 
stock. 
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METHOD OF PRODUCING SOUND 
INGOTS.* 


By Sir Ropert Haprigwp, F.R.S., Past-President. 


Owrne to the trouble which has been experienced by 
railroads, specially in countries where low temperatures 
prevail in winter time, it me a necessity to look 
more carefully into the matter of obtaining sound rails, 
free from piping, blow-holes, and other defects. This in 





Fie. 1.—Ingot 1B. Quarter ingot, cross-section slice, 1 B3. 
Smooth finished, unetched. Location of surface from 
top of ingot, 4.88 in.; 8.13 per cent. by distance ; 7.5 per 
cent. by volume, 





Fw. 4. 
and then cooled in vertical 


ee. Outsideslab 1 B2, 
01 


Ingot 1B. Soaked 


ngitudinal section. Sur- 
face 7 in. from axis of ingot 
or 24in.in from exterior 
surface. Showing blow- 
holes in the steel. 


in from exterior 





Fie, 5.—Ingot 1B. Soaked and 
then cooled in vertical posi- 
tion. Half ingot 1 B1, longi- 
tudinal section. Surface j in. 


Showing blow-holes in the 
steel and shrinkage cracks in 
lower part of ingot. 


subject with advantage. Perhaps the 
received as full investigation as should have been the 
case. Moreover, apart from the question of soundness, 
the waste experienced under the present condition of 
manufacture is very considerable. Therefore any system 
which shows how to reduce the loss by waste and scrap 
is one of more than ordinary interest to the steel-maker, 
as this means not only a better product, but a more 
economical one. Although some of the information now 
given has appeared elsewhere, it has been suggested to 





Fig. 2.—Ingot 1B. Quarter ingot, cross-section slice, 1 B11. 
Smooth finished, unetched. Location of surface from 
top of ingot, 19.91 in.; 53.19 per cent. by distance ; 31.3 
per cent. by volume, 


section. Surface § in. in &in. in from 
from exterior surface. 
Showing blow-holes in 


the steel. 


surface. 


cavities. 


its turn means that the ingots from which the rails are the author of this paper that the questions dealt with, 


made should also be quite sound and free from piping, 


being of considerable importance, might well be brought 


segregation, or other defects. The improved method is | before the Institute. 


«pplicable to ingots for other purposes, whether of the | ; 
|a factor in meeting the requirements of the time as ever 


ordinary square, oblong, round, or other form. 


The question of producing sound steel is as important 


Tn view of the rapid oo of the large quantities | it was. By sound steel ome | meant material free 
(6) 


of steel ingots requi 


production of a ‘‘sound” ingot may not sO easy as it 


Seems at first sight, yet attention may be drawn to the | down of the rolled or forged d 
- ingots may occur in some stage of ite history. 
| nately, ’ 2 i 

‘any one of the difficulties tends to improve all. For 





* Paper read before the Iron and Steel Institute at 
ctober 1, 1912, 


Leeds on 





for a modern rail mill, whilst the | from (a) segregation, 
it} Unless these requisites are fulfilled, trouble and break- 


low-holes), and (c) piping. 


material produced from the 
Fortu- 


as a rule, the remedy which obviates or overcomes 





uestion has not | 


Fic, 6.—Ingot 1B. Soaked Fic. 7.—Ingot 1 B. 
and then cooled in ver- cooled in vertical position. Middle 
tical position. Half in- slab 184, longitudinal 
got 1Bl1, longitudinal Surface 1 in. from 


exterior surface. 
Showing blow-holes and shrinkage 


example, steel which is sound and free from blow-holes is 
less hiable to segregation or intermingled slag, and the 
ingots made therefrom, if properly fed, will have the 
defects under (c)—that is, piping—largely reduced. 

Many simple devices as well as complicated arrange- 
mente have been suggested and tried to overcome the 
difficulties in question—as, for example, fluid compression 
from the top, also from the bottom ; feeding the settling 


| 





Fic. 3. 


Ingot 1B. Quarter ingot, cross-section slice, 


1 Bll. Polished and etched with iodine. 


| : 4 
| ree = = | 


Fie. 8.—Ingot 1B. Soaked and 
then cooied in vertical posicion. 
Middle slab 184, longitudinal 
section. Surface 2} in. from axis 
of imgot or 7 in, in from exterior 
surface. Showing blow-holes and 
shrinkage cavities. 


Soaked and then 


i section. 
axis of ingot or 


| by gas-generated heat ; compressing or squeezing from 
| the sides, and many other devices which have given more 
or less satisfactory results. There are, however, some 
disadvantages in these systems—amongst others, the 
expense of application owing to the heavy cost of appa- 
ratus. For some years the author has been working at 
methods which appear to him to be simple yet efficient. 
In view of the great importance of obtaining sound mate- 
rial, a general description of these methods may be of 
interest and not out of place; in fact, the author has 
been asked to bring the results before the Institute. 
A system of this kind, with suitable modifications, ie 
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applicable to the manufacture of sound ingots from which | square. The chief object of this paper is to deal with 
to make rails and other products. The terrible results of | this special method, as full descriptions of various other | says :— 


railroad 
Rai 


disasters, such as those on the Lehigh ‘our 


ilroad in America last August, and the New Yor 


| 
, 


F 


1@. 9.—Ingot 1A. Cooled in 


processes have already ap 
that is, relating to the 


Fig. 10.—Ingot 1A. Cooled in 


red in technical literature— 
itworth, Harmet, Riemer, 


Steel Ingots.”* At the end of this paper Mr. Talbot 


**In my opinion it would be well worth while for other 
investigators interested in the manufacture of higher- 


vertical position without soak- 
ing. intermediate slab 1 A3, 
longitudinal section. Surface 
34 In. from axis of ingot or 
6 in. in from exterior surface. 
Showing blow- holes and 
shrinkage cavity, also trans- 
verse shrinkage crack across 
part of inget near middle of 


vertical position without soak- 
ing. Middle slab 1 A4, longi- 
tudinal section. Surface 1 in. 
from axis of ingot or 8} in. in 
from exterior surface. Show- 
ing blow-holes and ee 
cavities, aleotransverseshrink- 
age crack extending nearly 
across slice near middle of 
height of ingot. 


Fie. 11.—From ingot No. 12. Bloom 


12A, Axial longitudinal section. 


Fie. 12,—From ingot No, 12. _ Upper third of bloom 124. 
Axial longitudinal section. 


its height. 


Central Railroad in March of this year, show 
the importance of obtaining sound material in 
the ingots from which the rails are to be rolled. 

To show that these remarks with regard to 
the necessity of improving the methods of 
making ingots for rails and other purposes are 
well founded, attention is drawn to the photo- 
graphs, Figs. 1 to 18, which show several 
specimens of the ingots, blooms, and rails 
investigated by the official American Com- 
mittee on Manufactures, and shown in the 
‘Report of the Tests of Metals and other 
Materials for Industrial Purposes” (1909) made 
by the American Government Testing Depart- 
ment at Watertown Arsenal, Massachusetts. 
This excellent report comprises five ee in 
three volumes, and many hundreds of photo- 
graphs and tests. The striking facts there 
shown fully confirm the great importance and 
desirability of obtaining better and sounder 
material in rail ingots, both as regards reducing 
blow-holes, also avoiding piping and segrega- 
tion. The figures given show 17-in. ingots, 
blooms, and partly-rolled rails and finished rails 
of 75-lb. section which have been sectioned and 
etched. The report above mentioned does not 
state that these are in any way special. If, 
therefore, current practice is represented, it 
will be seen that when starting with unsound 
ingots it is not possible to obtain sound billets 
or rails, 

The serious nature of the question is fully 
shown by the facts set forth in ‘“‘The Report 
of Accident on the Line of the Lehigh Valley 
Railway, near Manchester, New York, August 
25, 1911,” by the Interstate Commerce Com- 
mission. The rail in question, which broke 
with such disastrous effect, is shown to have 
been very defective. The author will not 
attempt to deal with this in the present paper, 
but would refer the reader to tris valuable 
report, 

owever, from the above instances alone, it 

will be seen how important is the production of 
ingots of sound steel, whatever may be the 
temper or hardness of the steel—that is, mild, 
medium, or hard or special steels. This point 
has long been recognised in Sheffield in the 
manufacture of special steels, both for small . age 
and large ingots of crucible cast steel, in which 
the upper or top portion is provided with a 
fire-clay top or ‘*dozzler ;” in other words, the 
ingot is ‘“‘dozzled.” The ingots dealt with in . ga : 
the present a go are chiefly those of medium size, such | Illingworth, Robinson, and other processes. In con- : carbon steel, such as for rail, tyre, and similar purposes, 
as are used for rail production. They may be termed firmation of the authors views as to the desirability - ~ No II 
neither small nor igen is, they are medium sizes of obtaining absolutely sound steel, free from blow-| * Journal of the Iron and Steel Institute, 1905, No. II., 
and weights, varying from, say, 4 ton to, say, 24 or 3 tons holes, piping, and segregation, he quotes the following 204, &c. ; see also ENGINEERING, Vol. lxxx., pages 434 
each, and from, say, 8in. or 10in. to 20in., or 24in. | from Mr. B. Talbot’s excellent paper, ‘Segregation in | an 462, 


Fie. 14.—From ingot No. 12. Lower third of bloom 12A. 


Fie. 13,—From ingot No. 12. Middle third of bloom 12A. 
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to follow up these results with a view to poms whether | 
a more calne and regular steel is not thereby obtained, 
a result well worth the few pence per ton the aluminium 
would cost. Perhaps the chief result to be looked for 
would be the decreased amount of crop end that it would 
be necessary to cut off from the top of the ingot, due to 
the greater solidity of the top and the lessened amount of 
segregation in this top part of the ingot. This alone 
would undoubtedly pay for the cost of the aluminium 
added, without considering the more regular quality of 
the finished product as a whole.” 





Fie. 15.—From ingot 1D. 75-lb. finished rail. 


of rolled shape, 39 ft. 8.4 in, 








Fia. 17.—From ingot No. 13. Fifth roughing pass slice, 13 Ad. 
Cross-section. Polished, and etched with iodine. Location of 
surface from top of ingot, 5.48 per cent. 


This is exactly the point so strongly insisted upon by | essential to have perfectly 
segregations previously referred to (a), (b), and (c). 1 
methods now described have enabled the desired object 


the author of this paper—namely, that with piping steel 
the quality is raised as regards greater soundness and less 


segregation. To get these full advantages it is necessary | to be fulfilled, 


Cross-section slice, 1 D19. 
Polished, and etched with iodine. Location of surface from upper end 


cogrgntion in Steel Ingots,”* and ‘‘The Influence of 
the Conditions of Casting on Piping and Segregation as 
Shown by Means of Wax Ingots.”+ The author will not 
go into these in detail, but would call attention to the 
interesting results obtained by Professor Howe with 
regard to studying the condition of piping and tion 


| occurring in wax ingots, made with a view to show that 


in the cooling of fluid steel poured into ingot moulds their 
behaviour is similar. 

At the Hecla Works, Sheffield, of the author’s firm, 
large quantities of special steels are made, in which it is 


Fie. 16. From ingot 1D. 76-Ib. finished rail. 
of rolled shape, 24 ft, 11.8 in. 


Fic. 18.—From ingot No. 13. Fifth vousiing pews slice, 13 Al6. 
ine. 


Cross-section. Polished, and etched with i 


The 


both cheaply and efficiently. Moreover, 


to have a method ow feeding or filling up the|it has the important advantage of enabling not only 


ettling which woul 


otherwise be produced by steel | soundness to be 


obtained, but also a much larger per- 


having such piping tendencies. The author believes the | centage of the ingot to be safely used. As will be seen 


ingot which, a being sound, offers less waste. 
Amongst others, Professor Henry M. Howe has dealt 
with this question of segregation and piping in some 





method now described satisfactorily meets these require- | from the results of the experiments described, in many 
ments, both as regards improving the quality of the | cases no 
material and also cheapening production, by making an ~ 


less than 92 per cent. of the fluid steel in the 


+ Preliminary paper read at our London meeting, July, 


1906. 


+ Read at the New York meeting of the American 


interesting papers, including those on ‘Piping and | Institute of Mining Engineers, April, 1907. 








Cross-section slice, 1 D11. 
Polished, and etched with iodine. Location of surface from upper end 





sound material, free from the | 


mould is made utilisable, and this at small expense. 
Granted in the first instance, therefore, that we are 
dealing with sound piping or settling steel, which is 
easily obtainable by ordinary care in manufacture, there 
seems to be no reason why the ingots should not be 
sound, free from blow-holes, piping, and tion. 
This being so, rails or other articles rolled from such 
ingots should be of the highest grade. It is true that 
large quantities of rails as now made are of excellent 
quality, but it is just the ‘‘tenth” case which it is 
important toimprove. It is the bad heat here and there, 
the bad ingot now and then, which 
ive the fatal rail which in service 
ails, involving catastrophe and 
all the troubles consequent upon 
such disasters. The methods de- 
seribed in this paper appear to 
offer a solution this serious 
problem. 

As an illustration of the un- 
soundness sometimes met with, 
Fig. 19 (‘‘Ingot 2a”) shows a 
specimen of an unsound ingot of 
a nature familiar to us all. The 
author thinks that no amount of 
careful treatment can make a 
rolled or forged article prepared 
from such an ingot properly 
Fig. 20shows th 

ig. ows the upper portion 
of four small ingots, tach chow’ 
4in. square and 30in. in length, 
which were made to illustrate and 
test the question of soundness and 
piping. No. 1 shows the steel as 
poured into the mould without 
any solidifying addition. This 
probably represents much current 
practice, for the reason that at 
present methods to take away the 
piping are not used, therefore 
piping steel is avoided. The 
author has been told by a rail- 
maker abroad that he required 
steel which neither rose in the 
moulds nor piped, a most difficult 
matter to accomplish in practice, 
besides theoretically incorrect. 
No. 2 shows the same steel as used 
in No. 1, quietened 4 the addition of 0.036 per 
cent. of aluminium, This is still not altogether 


sound. No. 3 had more aluminium udded—namely, 
0.09 per cent. The steel here is quite sound, but 
pipes deeply. 


The ingot-maker appears, therefore, to be in a 
dilemma. If he makes his steel so that it will not 
settle, then it is unsound, like No.1. If he makes 
1t sounder, like No. 2, this pipes, and so is still not 
satisfactory, and there is much waste. No. 3 is 
quite sound, but the piping is almost as bad an evil 
as the unsoundness shown in No. 1. To overcome 
this difficulty the methods described in this paper 
seem to be those best suited to give the disideratum 
of sound material from piping steel. Ingot No. 4 
represents the same steel of the sound type used 
for ingot No. 3, but furnished with the proper 
feeding top referred to in this ta It will be 
noticed that the ingot is not only sound, but free 
from piping. 

Theo _ in many steel works seems to be to try 
and avoid a steel which Pipes or settles. This really 
arises from the natural desire to avoid the trouble 
and expense of making preparations for dealing 
with piping steel. The desideratum, in the author's 
opinion, is ‘‘ piping steel,” which should be pro- 


rly fed. 

PeThe following is a description of the author’s 
method of casting steel ingots, castings, &c., which 
ensures soundness, f om from piping, and 
absence of segregation :— 

The method of carrying out the process is shown 
in Figs. 21 and 22. will be seen, this consists 
in heating the fluid steel in the upper part of the 
ingot or other mould and maintaining it in a liquid 
condition by the combustion, in contact therewith, 
or in close proximity thereto, during the cooling 
and shrinkage of the metal in the lower part of the 
mould, of solid fuel—for example, charcoal—by 
means of a blast of compressed air which is caused 
to impinge on the fuel while this is directly or 
indirectly supported by the metal below ; and the 
inte ition of a layer of fusible material, such as 
cupola slag, which has little or no injurious action 
on the metal, between the metal and the fuel. This 
slag largely prevents radiation of heat, the loss by 
which 1s much greater than ordinarily supposed to 
be thecase. Fig. 23 shows the ingots being poured, 
with the feeding apparatus, blast, &c., in operation. 
Suitable modifications of the process can also be 
employed. In Fig. 22 the upper portion shows the charcoal; 
then comes the layer of slag, about 4 in. inthickness. The 
lower portion represents the fluid steel in a 15-in. ingot 
mould. The sand or other suitable top to provide the 
feeding-head portion is also shown inserted in the mould- 
ing-box fixed on to the top of the ingot-mould itself. 
Whilst the ingots can be cast as at present—that is, 
large end down—this particular design shows the small 
end of the ingot downwards. There is no doubt this is 
the better method, as by the smallend forming the bottom 
portion, cooling takes place more quickly, causing the 
steel to congeal there and thus reduce the amount of feed- 
in ui later on from the upper portion of the mould. 
Fig. 24 shows how the same method is applied to ingots 
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with the larger end at the bottom. The cost of carrying 
out the method is trifling compared with the large saving 
effected by reducing loss and waste of material. Moreover, 
the quality of the product is improved ; for example, in 
making rails produced from such ingots, not only is there 
less discard, but the material is sounder. During the 


last few years many thousand tons of ingots have been 
rt | this patented process, which has been found of 
great adv: 


antage. 

As a specific example, it may be mentioned that ingots 
have been made, weighing about 5000 lb. each, in which 
the piping and discard do not amount to more than about 
7 per cent. This small loss is not the only advantage, 
the chief one being that material is obtained which is 
quite sound and free from hidden pipes or other defects 
in the whole length of the ingot. The system can be 





Fie, 19.—Ingot 2A. 


surface from top of ingot, 1.4 in.; 4 per cent. by distance ; 3.7 
Ingot for rails. Illustration taken from the “ 


actual size. 


! 


The sand-head was 14 in. square where it joined the 
ingot, Comms to 9 in. square in a length of 16in. The 
steel was filled up in the sinking head toa depth of 14in., | 
the remaining 2 in. of sand head being filled with a layer 
of ground slag, having a thickness of about 1}in. The 
slag was put on the molten steel, then the heating carried | 
out by means of the charcoal and blast in the manner | 
descri in the patent specifications. The head was | 
afterwards cut off the ingot, and was found to be free | 
from piping and segregation. 

The steel ‘‘ fed” well, practically the whole of the 
molten steel in the head having descended bodily to feed 
the cooling shrin of the ingot. 

The head was drilled and analysed in order to find out 
if there was segregation. The results are shown in 
Table II. It will be seen that even ‘‘C” is almost 


Half ingot, cross-section}/slice, 2}A1.[|Smooth finished, funetched." Location of 


rcent. by volume. About one-sixth 
eport of the Tests of Metals, 1909,” 


made by the American Government Testing Department at Watertown Arsenal, Massachusetts. 








Fie. 20. 


applied equally well to either smuller or larger ingots» 
for all kinds of purposes, and for ordinary or special 
steels. 

It is estimated that on a large output the saving by 
this method is from about 8s. to 12s. per ton. Thus, on 
a large tonnage of hundreds of thousands of tons annually, 
there would be a very considerable saving each year, as 
well as obtaining sound ingots free from blow-holes, 
Piping, and segregation. 

n this experiment even the aputinn usually noticed 
was almost entirely absent, only a few inches below the 
feeding-head pl on the top of the ingot. At about 
4 in. below the surface of the sinking-head the percen- 
tages of sulphur and phosphorus were practically the 
same as in the original steel—namely, about 0.08 per cent. 


each. 
The following is a description of the ingots made from 
heat No. 9376-2185 steel :— 





Upper portions of four small ingots (4 in. square) made to illustrate and test the question of soundness and piping. 


normal in its composition, and ‘‘ D,” a little lower down, 
has practically the same analysis as the bulk of the ingot. 
The original analysis in this heat, as shown by the 
test ingot, was :— 
Per Cent. 
0.50 


0.16 
0.033 


Carbon 
Silicon 
Sulphur ve 
Phosphorus ... = 0.037 
Manganese ... ; ‘ , 0.80 
|. This ingot with the sinking head described is a still 
further advance in the improvements effected in this 
matter, the segregation being very slight. It would 
appear that 93 per cent. of this ingot may be utilised for 
commercial purposes. ; . 

The following further experiments with this method 
were carried out :— 





Two heats were made of mild and ordinary steel. In 
the former the carbon was 0.20 per cent., silicon 0.40 per 
cent., and manganese 0.60 per cent.; in the latter, 
carbon 0.45 per cent., silicon 0.50 per cent., and manga- 
nese 0.80 percent. The ingots were prepared in the 
manner described, that is, sufficient cupola or similar 
slag was placed upon the upper portion of the molten 
steel in the ingot mould, then charcoal and blast applied 
by means of the special blow-pipe arrangement shown in 
Fig. 21. Each ingot was provided with a sand top, 
placed at the top of its ordinary length of the cast-iron 
mould. The exact method is shown in Fig. 22. The 
following were the results obtained :— 

Mild Steel.—Seven ingots were cast from heat X 9428. 
1843, and seven cast from heat X 9438-1843. Total 
weight, 6 tons 17 cwt. 2qr. Forged March 25, 1908. 


APPARATUS. EMPLOYED IN PRODUCING 
SOUND INGOTS, SHOWING THE BLAST BLOWING 
Fig. 2{, DOWNWARDS ON THE CHARCOAL. 


Taste I.—Particulars of Ingot No. 9376-2185. 


Total Weight of Weight of Sound 
Ingot. 


Weight of Sand 
Head. Ingot. 








cewt. Ib. 


36 0 18 
(4050 Ib.) 


Ib. 
10 


cwt. qr. Ib. ewt. qr. qr. 
38 3 0 2 
(4300 Ib.) 


(290 Ib.) 





This is equal to a waste of about 6.7 per cent. 
TABLE II.—Analysis of Head of Ingot No. 9376-2185. 


Analysis. 
Position of Test-Piece below 
Surface of Feeding Head. 
Carbon. | Sulphur. | Phosphorus. 


per cent. 
0.135 
0.10 
0.041 


per cent. per cent. 
1.41 0.175 
1.20 0.12 
0.59 0.041 


0.50 


“ A,” Lin. below 
“« B,” 2 in. below 
**C,” 34 in. below ve mn 
““D,” where ingot itself com- 


mences .. 0.037 


0.033 





Analysis given in Table III. 
Ordinary Steel.—Seven ingots were cast from heat 
X 9387-6, and seven cast from heat X 9396-6. Total 
weight, 6 tons 17 cwt. Forged March 24, 1908. Analysis 
given in Table IV. :— : 
These ingots forged well in each case, and the billets 











Oct. 4, 1912.] ENGINEERING. 





481 





respects. either small or large ingots. # 


produced therefrom were sound and satisfactory in other | able billets. The same results’may be obtained with | from piping. 
3 This ingot was carefully tested for segregation (Nos. 1 
In the experiments made it was found that, with the| Fig. 26 shows a 15-in. ingot {broken further down, to| 2, and 3 in this figure), but it will be seen from the 


A further ingot is shown in Fig. 27 

















Fie. 23.—Pouring the ingots. Either top or bottom pouring may be employed: 
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. 0.26 0.23 0.24 0.22 0,21 Gz . 0.4 0.33 0.27 0.27 0.27 0.27 
P - 0.05 — 0.04 7 0.04 _) 2a 0.07 _ 0.06 — 0,064 





Tr ePtion of 8.8 and 7.9 per cent. waste respectively (see | show that the piping has been completely obviated, and | 
*ables ITI. and IV.), practically the whole of the remain-| that it does not ‘break out again,” as is sometimes | 
ig portion of the ingots represented saleable and service- | noticed when using other methods to avoid the troubles | 














Fia. 26.—Machined sections of two ingots, showing freedom from piping and segregation. 
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Fie, 25.—15-in. ingot, cast with large end at bottom. 


Taste III.—Particulars of Mild-Steel Ingots. 
Tons. Cwt. Qr. Lb. Per Cent. 
6.0 


Head scrap 0 8 0 0 

Billet scrap in 0 1 2 0 1.0 
Forge waste 0 2 2 0 1.8 
125 billets .. , ; 6 5 2 0 91.2 








6 17 2 0 Total waste, 
8.8 per cent. 


TaBLe IV.—Particulars of Ordinary Steel Ingots. 
Tons Cwt. qr Lb. Per Cent. 
0 7 q 0 5.6 


Head scrap - 

Billet scrap ; 0 1 0 0 0.7 
Forge waste o4 , 0 2 0 0 1.6 
126 billets .. oe ee 6 6 1 0 92,1 





6 VW 0 0 Total waste, 
7.9 per cent. 
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analyses given herewith that this gradually disap- 


peared :— 


Carbon. Sulphur. Phosphorus. 
p.c. p.c. p.c. 
(1) 0.7 — — 
(2) 0.66 0.101 0.064 
(3) 0.65 -- _ 
(4) 0.62 0.097 0.061 


The next section underneath No. 4 was quite normal 
composition—namely, carbon, 0.52 per cent. ; silicon, 
0.11 per cent.; sulphur, 0.068 per cent. ; phosphorus, 
0.053 per cent. ; manganese, 0.79 per cent., which repre- 
sents the composition of the ordinary small test-piece 
taken from the ingot. 

Fig. 28 shows two ingots, each weighing about 2300 Ib. 
From the results obtained in the finished product great 
improvement was found over the methods ordinarily 
practised, whether as regards saving in waste or im- 

roving the quality of the material. These ingots were 
sate and rolled into rails in the ordinary manner with- 
out any trouble. ’ 

Fig. 29 represents sulphur-prints of rails rolled from 
these ingots. The upper portion of the top rail—that is, 
from the part of the ingot immediately under the feeding 
head—has been carefully etched. Fig. 30 shows a half 
size polished section of the rail. It will be seen from 
these illustrations how entirely free from imperfection 
are rails made by this method. 

To bring the whole of the work briefly before the 
members, the author has prepared Figs, 31 to 34, which 
show :—- 

(a) The head cut off a 15-in. ingot (Fig. 31) showing 
sound fracture and practically no segregation. The head 
portion represents only 8 per cent. of the total weight of 
the ingot. 

()) The rail rolled from the ingot (Fig. 32); total length 
of rail, 64 ft.; total length of rail free from piping and 
eegregation, 62 ft. 7 in. 

(c) Rail discard, weighing 241b., from the portion 
immediately under the machined surface of the head, 
shown in Fig. 34—that is, from the most unfavourable 
portion. It will be seen that the rail is quite sound. 

(d) This soundness is further proved by the etched 
section taken from the top of the rail shown in Fig. 33. 

Although most of the results shown in this paper relate 
to ingots cast with the small end at the bottom of the 
ingot mould, there is no difficulty in applying the system 
to ingots cast in the manner generally practised—that is, 
with the larger end at the bottom and the smaller end at 
the top of the mould. 

The 15-in. ingot, shown in Fig. 25, of the following 
analysis :— 


Per Cent. 
Carbon ae 0.48 
Silicon 0.12 
Sulphur 0.077 
Phosphorus ... ; 0.047 
Manganese ... : 0.74 


was cast in this manner; this ingot was about 6 ft. in 
length and about 2 tons in weight. The figure shows the 
ingot with the upper portion removed. 

An 18-in. ingot was also made of mild steel of the fol- 
lowing analysis :— 


Per Cent. 
Carbon 0.20 
Silicon 0.04 
Sulphur = 0.045 
Phosphorus ... 0.04 
Manganese ... a 1.30 


This is shown in Fig. 24. It will be noticed that in this 
case the segregation practically ceases at about the third 
hole below the upper surface of the feeding head. 

A further experiment was made in which an ingot was 
cast generally in the manner described in this paper ; but 
9 minutes after casting, the bead portion was filled up 
with molten steel, and no air-blast or charcoal used. The 
result was unsatisfactory, showing that this method would 
not take the place of the one described in this paper. 
Another experiment was also made in order to ascertain 
the nature of an ingot using slag, but without the feedi 
device mentioned in this paper. The ingot was pou 
in the ordinary way, and a Jayer of fine-ground slag put 
on the top. No charcoal, and therefore no blast, was used. 
The ingot piped, and was excellent for soundness. The 
weight of the discard was, however, considerably greater, 
being about 12 to 14 per cent. Moreover—and this is an 
important point—the segregated portions of the steel did 
not rise to the top of the ingot so freely. The material 
was impure, and segregated down to a much lower point. 


TABLE V. 








9-In. Ingot. 18-In. Ingot. 
Time Distance Set up : Distance Set up 
at ng the Ingot from oot ag the Ingot from 
' the Bottom. —— the Bottom. 
min, in. min in. 
° 4 25 6 
10 6 40 13 
S 40 55 55 
~2 45 60 58 
Complete Complete 


solidification solidification. 





. As regards the time required for ingots to become set, 
it may be interesting to describe the following experi- 
ment carried out at the Hecla Works :— 

, Ingots 9 in. and 18 in. square were cast. In the 
ormer case, No. 1515C material, having a composition 
of 0.20 per cent. carbon and 1.25 manganese, was used ; 


in the latter case, No. 1978 A material, 0.40 per cent. 





carbon and 1.34 manganese. To determine the condition 
of the interior mass, a thin iron rod was inserted in the 
casting at short intervals after casting. 

The data given in Table V. is interesting, and shows 
the time required for fluid steel in ingots of this particular 
size to become ‘‘set.” 

The author takes this opportunity of thanking Mr. G. 
C. Lloyd, the Secretary of the Iron and Steel Institute, 
and his assistant, Mr. L. P. Sidney, for information fur- 
nishec and assistance rendered ; also Messrs. I. B. Milne, 
T. G. Elliot, W. J. Dawson, and others for the assistance 
they have given in carrying out this research, the labours 
of which have been considerable ; also Mr. H. Steel and 
Mr. E. H. Saniter, of Messrs. Steel, Peech and Tozer, 
Limited, The Ickles, Sheffield, for their assistance in 
connection with the rolling of most of the rails referred 
to in this paper. 

In conclusion, to sum up briefly the results of this 
research, it may be said that, in order to obtain sound 
rolled or forged products—for example, sound rails— 
there must first be sound steel in the ingots themselves. 
This means that it is necessary to use steel of piping 
nature ; eons at ool the ingots from such piping stee 
must be properly fed. No doubt there are other suitable 
methods besides those described in this paper for obtain- 
ing such sound ingots, but it is doubtful whether these 
can favourably compare in simplicity, cheapness of 
operation, and in other respects. The author trusts, 
however, by means of the information now set forth, it 
will be seen that an attempt has been made to arrive at 
and place upon a scientific basis the underlying principles 
concerning the casting of sound steel, the manner in which 
it cools, segregates, and pipes. This is also further dealt 
with in the accompanying separate paper on ‘‘Segrega- 
tion in Steel Ingots.” (See page 484.) 





COLONIAL AND FOREIGN ENGINEERING 
PROJECTS. 

Wr give below a few data concerning several colonial 
and foreign engineering projects. Further information 
concerning these can be obtained from the Commercial 
Intelli Department, Board of Trade, 75, Basinghall- 
street, E.C. , 

South Africa; With reference to the estimates of loan 
expenditure for 1912-13 for the Union of South Africa, 
H.M. Trade Commissioner has now furnished the follow- 





ing — of the proposed expenditure on railways 
and harbours :— 
Railways :— £ 


Completion of lines under construction, viz. :— 
Port Elizabeth—Avontuur, 3000/.; Wolseley— 
Ceres, 28,4001.; George—Ouditshoorn, 90,7764. ; 
Liewellyn—Franklin, 30,0565/.; India Junction 


Alberton, 1001/.; Komatipoort — Tzaneen 
(Selati Railway), 6300/.; Standerton—Vrede, 
15,0001. ; Umlaas Road—Mid Illovo, 41971.; 
llowick Railway, 2741. a as “ se 179,003 
New works on open lines, including bridge 
construction, 64,000/.; permanent way works, 
1,476,5121.; signalling and interlocking appara- 
tus, 30,00-1.; telegraph and telephone installa- 
tions, 3905/.; erection of buildings, engine sheds, 
workshops, &c., 418,583, .. oe . .. 1,993,000 
Harbours : 


Provision is made for the expenditure of the 
following sums on harbour works and equip- 
ment as follows :—Harbour works at Table Bay, 
127,3471.; Knysna, 6960/.; Algoa Bay, 11,223/.; 
Mossel Bay, 59111.; Buffalo Harbour, 68,1031. ; 
Port Natal, 90,0201.; Walfish Bay, 500/.; Kalk 
Bay, 49,0002. 

Lighthouses, 25,610/.; life-saving appliances, 
5000/.; submarine bells, 40C01.; extra expendi- 
ture, 20,0361. .. on a a se ae 413,710 

Australia: H.M. Trade Commissioner for Australia 
has forwarded a newspaper extract, from which it appears 
that, as a result of surveys made under the direction of 
the Victorian Water Commission, it has been decided to 
recommend the construction of a large weir at Tabilk, on 
the Goulburn, as the first portion of a large conservation 
scheme which will eventually provide for the utilisation 
of the whole of the available waters of that river. Besides 
the proposed erection of the weir at Tabilk, a few miles 
north of Seymour, the scheme provides for the construc- 
tion of a reservoir at Reedy Lake, further north, which is 
to be fed by a channel from Tabilk, and also for the 
enlargement of the Waranga 
20 ft. higher. The Tabilk reservoir will give a storage 
capacity of 250,000 acre ft. of water, the y Lake 
reservoir a capacity of 200,000 acre ft., and the Waranga 
Basin extension an increased capacity of 300,000 acre ft. ; 
the existing Goulburn and Waranga storage represents 
220,000 acre ft. The scheme, although decided upon by the 
Water Commission, has not yet been approved by the 
Cabinet, but it is expected that an official announcement 
on the subject will be made at an early date. 

New Zealand: H.M. Trade Commissioner for New 
Zealand has forwarded a newspaper extract, from which 
it appears that plans have been submitted to the Minister 
of Marine for the approval of a scheme for the extension 
of the harbour at Gisborne along the Waikanae Creek to 
the vicinity of the railway bridge, a distance of about 
300 yards. The Creek is proposed to be dredged toa 
depth of 20 ft., and also to be considerably widened; 
wharves are proposed to be constructed on both sides of 
the Creek to provide ample berthing accommodation for 
fair-sized steamers. 

France: H.M. Vice-Consul at St. Malo reports that a 
competition will take place at the Town Hall, Dinard, on 
October 5, for the first part of a drainage scheme for that 
town. The present contract comprises the construction 
of a large reservoir and the on out of drainage 
works for a distance of 3 km. (nearly 2 miles). The esti- 
mated value of the whole work is 1,100,000 fr. (44,000/,). 
For further particulars application should be made to the 


in by raising the dam | 





Mairie, Dinard. Although this contract will doubtless 
be awarded toa French firm, its execution may involve 
the purchase of materials out of France. 

France (Ivory Coast): The Journal Officiel, Paris, 
publishes a decree authorising the commencement of work 
in connection with the construction of the Ivory Coast 
Railway between the ‘‘300th kilometre” and Bouaké, 
including the supply of rolling-stock. A sum of 
37,100,000 francs (1484, 0002.) is earmarked for this pur- 
pose and for the completion of work previously authorised. 

France ( Algeria) ; The Acting British Consul-General 
at Algiers reports that a general agent at that place, 
giving Uni Kingdom references, desires to get into 
communication with British exporters. His name and 
address may be obtained on application to the Commercial 
Intelligence Department of the Board of Trade. 

Italy: The Gazzetta Ufficiale, Rome, notifies that ten- 
ders will be opened on October 14 at the offices of the 
Italian Ministry of Public Works, Rome, and simul- 
taneously at the Prefecture of Palermo, for the construc- 
tion of an outer sea-wall in Palermo harbour. A similar 
notice appeared on page 385 of the Board of Trade 
Journal of August 15, but no award was made at the 
adjudication. The upset price is put at 5,340,687 lire 
(213,628/.). The Gazzetta also states that tenders will be 
opened on October 16 at the offices of the Ministry of 
Public Works, Rome, and at the Prefecture of Saesari, 
for the construction of a landing-stage close to the Island 
of Bianca, in Terranova Pausania harbour. The upset 
price is put at 590,000 lire (23,6007.). Although these con- 
tracts will doubtless be awarded to Italian firms, they 
may involve the purchase of materials out of Italy. 

Mexico: H.M. Legation at Mexico City report the 
publication of an amended contract entered into between 
the Ministry of Communications and Public Works and 
Sejfior J. Casasus, for the construction of a line starting 
from the town of Monclova, in Coahuila, and terminating 
at the city of Chihuahua, or some other point on the 
Mexican Central Railway between that place and Santa 
Rosalia ; powers are also conferred for the construction 
of two branches leading respectively to the San Blas coal- 
mines and the “‘ Hercules” iron-mines. Not less than 
50 km. (about 31 miles) of the line are to be constructed 
by June, 1913, and a further 60 km. (about 37 miles) in 
each succeeding year, the whole of the work to be com- 
pleted by the end of 1923. The period allowed for the 
free importation of material required in connection with 
the construction of the railway has been fixed at five 
years from June 12, 1909, the date of the original con- 
tract. H.M. Legation also report the publication of a 
contract between the Ministry of Communications and 
Public Works and the Compajiia Hidro-Electrica Mexi- 
cana, 8.A., for the construction and working of a railway 
in the State of San Luis Potosi, starting from Micos on 
the San Luis Potosi-Tampico line and terminating at the 
village of Concepcion, passing by way of the Falls of 
Micos and the Falls of Salto Grande. The estimated 
length of the line is 71 km. (about 44 miles) and its con- 
struction is to be completed within 24 years. Exemption 
from customs duties is granted for a period of five years 
in respect of any material required for the construction 
and working of the railway. 

Brazil: The Diario Official notifies that tenders will he 
received up to noon on October 31, at the offices of the 
Estrada de Ferro Oeste de Minas, Rua da Aifandega 130, 
Rio de Janeiro, for the supply during 1913 of twenty-five 
steel bridges having spans varying from 5 to 34 metres, in 
accordance with the specifications. Prices are to be in 
pounds sterling per metric ton of metal superstructures 
delivered on the wagons of the Central of Brazil Rail- 
way, all expenses in connection with insurance, freight, 
harbour dues, &c., excepting customs duty, to be borne 
by the contractor. A deposit of 1000 milreis (about 67/.) 
will be required to qualify any tender, to be increased by 
the successful tenderer to 5000 milreis (about 333/.). 
Firms must also enclose documents establishing their 
bond-fides. It will be ebserved that the time for the 
receipt of tenders is limited, and therefore this intimation 
will be of use only to firms having agents in Brazil 
who can be instructed by cable. The Diario also pub- 
lishes a decree (No. 9733) earmarking, in favour of 
the Ministry of Communications and Public Works, 
a sum of 500,000 milreis (about 33,000/.) to meet the 
expenses in connection with the construction of the 
pales’ Besves section of the Central of Brazil Rail- 
way. It publishes further a decree (No. 9734), ear- 
marking a sum of 1,400,000 milreis (about 93,0007.) to 
defray the cost of extending the Central of Brazil 
Railway to Bello Horizonte through the valley of Parao- 
peba. It also announces that tenders will received 
up to October 30, at the offices of the Directoria Geral de 
Viacio, Ministerio da Viacgio e Obras Publicas, Rio de 
Janeiro, for the construction of the Itapecerica-Formiga 
section of the Minas Western Railway, in the State of 
Minas Geraes. To qualify any tender a deposit of 
5000 milreis (about 333.) will be required, which amount 
must be increased to 30,000 milreis (about 2000/.) by the 
successful tenderer. Local representation is necessary. 
The same journal publishes a decree (No. 9721) earmark- 
ing, in favour of the Ministry of Communications and 
Public Works, a credit of 600,000 milreis (about 40,0002. 
to defray the expenses of surveying operations connect 
with the extension of the Central of Brazil Railway as 
far as the City of Belém, in the State of Para. It also 
contains two decrees opening credits in favour of the 
Ministry of Communications and Public Works, as 
follows :—No. 9743, for the sum of 1,200,000 milreis (about 
80,000/.), to defray the expenses in connection with the 
construction of an extension of the Central of Brazil 
Railway in the direction of Montes Claros; No. 9744, for 
the sum of 1,500,000 milreis (about 100,000/.), to carry out 
- extension of the same railway from Itacurused to 

ngra. 
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. +¢ | been undertaken. This has been the more unfortunate | haviour of the elements present. Whilst sulphur and 

ON A NEW METHOD OF REVEALING because steel of any nature or type, whilst so cooling| phosphorus give the most trouble, the sheen’ sumarks 
SEGREGATION IN STEEL INGOTS.* | down, is subject to the development of defects of . come- also apply to the clement carbon and the metal man. 

. , . > : | what serious character. ese chiefly come under the| ganese alloyed with iron, and, as above mentioned, 
By Sir Ropert HADFIELD, F.R.S., Past-President. _ |terms ‘‘segregation” or “ gated areas,” and are/to a less extent as regards nickel and chromium. 
In presenting this paper the author suggests that it largely due to the fact that the two chief deleterious | This segregation of the elements referred to gives a 
should be considered with, and as bearing upon, the sub- | elements, sulphur and phosphorus, always present in| brittle, impure, and weak steel, which in the finished 
ect of his paper on ‘‘Methods of Producing Sound | steel to a greater or lesser extent, liquate and separate | article may prove not merely objectionable, but dan- 
ngots,” contributed to the present meeting. The reason | out from the mass in those portions of the ingot or cast-|gerous. There is no proof that segregation occurs in 
for this is that the research now described appears to offer ing which remain fluid for the longest period of time | fluid steel itself—that is, all the elements are then well 
the means of throwing light upon the complex problems | during the cooling down to the solid condition. Oarbon | fused, and not segregated ; the difficulty begins as soon 
met with in relation to the production of sound steel by | and manganese, also to some extent nickel and chromium, | as the mass commences to cool down; in other words. 


EXPERIMENT N° 5893.—2%INCH INGOT SHOWING WHERE COPPER PENETRATED. 
Fig.i. Fig.2. 2% INCH INGOT (SQUARE). TOTAL LENGTH 30INCHES. 1g. 4 
a 
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Fie. 7.—Section of one of 
two different 6-in. in- 
gots, showing the per- 
centages of copper at 
the different portions of 
the ingots. 





~ et 





e” —-----———1--—--------— 





Fie, 6.—Dark areas showing Fic. 8.—Ingot (14 in. in diameter), into head of which 28 Ib. 
penetration of copper in of molten copper was poured 15 minutes after casting. 
ingot. Notwithstanding this comparatively long time, the copper 

is seen to have found its way almost to the bottom. 

















methods in which segregation and piping troubles, if not also liquate, but they are not directly harmful in the 
entirely absent, are largely reduced. In sound steel which same way as the two elements mentioned. Bottom of Ingot 
pipes, unless steps are taken to deal with the troubles, In other words, it is well known that at a certain stage (s007.£) 
which accompany such piping, the difficulties of segrega- | of the cooling-down process of molten steel the complex “E of Ingot 
tion in ingots which are not properly fed has not, perhaps, phenomenon of liquation is met with and causes much ottom v 
altogether been a precited, as will be seen from the | difficulty. Possibly this phenomenon is more marked in : : ; 
experiments now described. | its harmful characteristics in iron and its combinations segregation appears to be a function of the lowering 
Vhilst knowledge has long been sought as to the | known as steel than in any other metallurgical product. of the temperature. Whether this arises owing in 
changes which take place in the interior of masses of | This is, no doubt, to some extent due to the high tem- some way to the lowering of the tension of com- 
steel during the cooling down from the molten to the to ge which is necessarily employed during the manu- | bination of the molecules, if one can use this term, 
d 
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solid state, few experiments of a definite nature have facture of steel, which varies from probably about 1400 is not certain. In any case, however, the difficulty ex. 
—_—— aa deg. Cent. in alloy steel, such as manganese steel, to | perienced seems to be almost entirely confined to the oo 

* Paper read before the Iron and Steel Institute at about 1650 deg. Cent. in molten steel of mild quality. | remaining liquid to the latest stage, probably a y 
Leeds on October 1, 1912. This difficulty is intensified because of the peculiar be-| through want of ferro-static pressure occurring in the 
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centre of the mass. Thus, a steel of otherwise suitable 
composition—that is, sufficiently low in the deleterious 
elements sulphur and phosphorus—when cooled down, 
will show upon analysis an increase of these elements at 
the se; areas in some cases amounting to seven 
or eight times the original percentage. A sample of steel 
taken, whilst fluid, from the upper portion of an ingot is 
equally as pure as the lower portion. The difficulty only 
arises on cooling down, and in that portion of the ingot 
or casting where the ferro-static pressure is lowest. 

Such segregated area, if not removed, remains in the 
casting, and becomes drawn out during the forging or 
rolling, or whilst being otherwise manipulated; thus 
seriously weak places, mechanically, will occur in the 
finished article. In some cases these defects get removed; 
for a, oe ingots are cast solid, and are afterwards 
usually bo out to remove the segregated areas. But 
this cannot be done in forgings requiring a solid section, 
so that the centre of disturbance remains present in such 
areas, in some cases giving rise to the production of articles 

ing serious internal weakness, which may break, if 
not at once, later on in service. This has, for example, 
been noticed in the case of rails, and dangerous accidents 
have resulted through their breakage. 

The author thought that if it was possible to find means 
of ascertaining how this tion arises, useful informa- 
tion would be obtained and methods of investigation 
opened up, by which the difficulty could be dealt with 
and overcome. He therefore presents the results of this 
research and the methods adopted, which, to his know- 
ledge, bave not before been tried. They aresimple, and 
yet by their use afford considerable information in the 
desired direction—that is, they show, to some extent, 
what is going on inside the molten mass during the 
cooling portion of the process. 

The research commenced in this manner. It was 
reasoned that possibly some addition, preferably metallic, 
could be made to steel whilst in its molten or partly fluid 
condition which would give the desired effect. Thus, 
upon breaking up the ingot when cold, if it would show 
the presence of the added metal in some clear and defi- 
nite manner, such as by difference in colour, useful infor- 
mation would be obtained. The author, therefore, after 
a considerable number of experiments with various 
metals, selected copper, which, by its slightly higher 
specific gravity as compared with iron, would have a 
tendency to fall or drop down the central portion of the 
ingot being experimen upon; moreover, by its dis- 
tinctive colour at the parts where it is alloyed with the 
iron, its presence would be apparent. 

In the first instance (Experiment No. 5893, Figs. 1 to 
5) asmall ingot, 24 in. square and about 30 in. in length, 
was poured into an ingot mould in the ordinary way. 
The composition was as follows :— 


Per Cent. 
Carbon... 0.41 
Silicon ... ea if 0.53 
Manganese ... i 1.32 


This ingot was furnished with a sand head, the object of 
which was to feed the shrinkage taking place in the 
remaining portion of the ingot. In other words, the 
ingot meal itself being of cast iron and the ingot head 
of sand, the molten metal in the latter remains fluid for a 
much longer time, and helps to feed the shrinkage or 
contraction of the remaining portion of the ingot when 
it cools down to the solid condition. A similar method of 
overcoming piping with a suitable arrangement for 
carrying on the compression during cooling is dealt with 
very fully in the accompanying paper on ‘‘ Method of 
Producing Sound Ingots” (see page 477). 

Soon after the small 2}-in. ingot was cast, a few ounces 

of molten copper was poured into the centre of the 
hollow space remaining in the sand head, about 14 in. 
from the outside. The time which elapsed between the 
casting of the ingot and the pouring on of the copper 
into the hollow space was approximately 30 seconds. 
In this case, the result of pouring the molten copper, 
which was added in a comparatively cool condition—that 
is, it was not as hot or fluid as it should have n— 
appeared to be to chill the upper portion in the sand- 
head. At first it was thought the copper had not pene- 
trated the molten steel of the ingot at all. However, 
on breaking off the ingot head and making a longitudinal 
fracture, it was discovered that the copper had forced its 
way through a hole in the centre of the ingot of very 
small diameter, and penetrated nearly the full length of 
the ingot, an interesting result and somewhat unexpected. 
Figs. 1 to 5 show the appearance of the ingot when it 
was broken up under the hammer. The cuprous areas 
are indicated in black as they appeared in the fractures 
of the material. 
_ The copper had penetrated into those portions of the 
ingot where piping usually takes place, and thus indica 
the exact location where what may be termed inter- 
crystalline unsoundness or segregation is developed. It 
may be mentioned that this particular type of inter- 
crystalline unsoundness is not usually seen or detected in 
the fracture of an ordinary ingot when cold ; it is only 
revealed by a polished section after etching. The cuprous 
areas in these small ingots probably represent these 
Segregation areas. 

This experiment showing interesting promise, the 
research was continued on several ingots 6 in. square, 
each about 34 ft. in length, and weighing about 4 cwt. The 
design of these was similar to the small ingot just referred 
to—that is, the ingot itself was cast in an iron mould 
with the head portion of sand. Into the head of the 
first 6-in. ingot, No 7455/1978a, 15 1b. of fiuid copper, 
eA melted in a plumbago crucible, were poured 

alf a minute after casting. The addition of the copper 
was carried out somewhat earlier than at first intended, 
because inthe previous experiment on the ingot of small 
size the copper appeared to cause the steel in the head 


ted | sulphur-printed and etched. The cop; 





of the ingot toset. In the case, however, of the 6-in. 
ingot, the copper did not cause the steel in the head to 
set as expected ; most of it descended by its superior 

vity almost bodily to the lower portion of the ingot. 

his ingot was parted into two portions so as to give a 
central longitudinal section ; the section was then etched. 
Fig. 6 shows the appearance of the ingot, the dark por- 
tions being those coloured by the added copper. From 
the results obtained it will be noticed that half a minute 
after casting the ingot appears to have set to a thickness 
of about ye to jin. along the sides and { in. on the 
bottom. In the cuprous areas will be noticed crystals 
= have the same appearance as the outside en- 
velope. 

As in this 6-in. ingot the copper was found to have been 
added somewhat too soon to give a full indication of what 
occurred on the steel reaching its setting or —- 
point, the experiment was repeated on an ingot . 

rom heat No. 7501/1978a. In this case 15 lb. of molten 

copper was added after a period of 34 minutes had elapsed 
after casting. This steel settled well in the sand test, 
also in a 24-in. ingot made at the same time, but the 
larger ingot was not quite sound. This was not, how- 
ever, in any way due to the added copper, but to the 
interior of the mould being slightly damp. The —- 
ment was repeated on a perfectly sound ingot and the 
results were the same. It was thought, therefore, inter- 
esting to present the unsound ingot to show that the same 
law applied to unsound as to sound steel. The dark 
areas in Fig. 6 show the cuprous portions of the ingots. 
These portions are indications of the state in which the 
interior portion of the ingot existed 34 minutes after 
casting. After such a comparatively long interval of 
time, and in such a small ingot, it is somewhat remark- 
able that the copper should have descended so deeply. 
If the copper is added too early—that is, before the 
steel solidifies—it displaces or penetrates the molten 
material remaining. If the cnper is added when solidi- 
fication is completed, then it does nothing more than fill 
up the cavities, or strengthen segregation areas which 
are not really mechanically solid. 

It would —_ from these experiments that a valuable 
source of information is opened up for making tests with 
regard to rates of cooling, segregation, and liquation. 
Moreover, these results show that the interior of an ingot, 
even of small size—and it will be therefore more so in a 
large ingot—remains hotter for a much longer period 
than has been thought to be the case. It can therefore 
be more readily understood why segregation proves so 
harmful, for, owing to this longer time of cooling and 
the reduction in the ferro-static pressure, naturally much 
greater opportunity occurs for the liquation of such 
harmful elements, sulphur and phosphorus. The more 
quickly the steel sets, the less opportunity is therefore 
given for this segregation. This fact has long been 
known in a practical way, but the reason for it has not 
been so ——— The results of the present experiments 
seem to clearly indicate why quick cooling 1s advan- 
tageous. The following are comments upon the various 
figures :— 

In Fig. 7 are shown the percentages of the copper found 
at the respective portions of the ingots Nos. 7455/1978a 
and 7501/1978a, as marked, described earlier in the paper. 

The analyses of these ingots were as follow :— 


Analysis of the Steel in these Ingots. 
Carbon, Silicon, Sulphur. Phosphorus. Manganese. 
p.c. p.c. p.c. p.c. p.c. 


0.081 


Ingot 


0. 

7455/1978 a 

(Fig. 9) 

7501/1978 a 

(Fig. 10) 0.42 0,42 — 1.34 

A sulphur Ay =; taken from ingot No. 7455/1978a, 
clearly showed the distribution of copper, the cuprous 
—— being lighter in colour than those which are free 

rom copper. It was noticed that the acicular crystal- 
lisation of the copper-free envelope ends abruptly where 
it joins the cuprous interior. In the cuprous portion the 
sulphur is evolved from innumerable small points, 
whereas in the copper-free envelope the sulphur is evolved 
quite differently, giving an even brown coloration. 

A sulphur print of ingot No. 7501/19784 also showed 
the crystalline structure remarkably well. If the print is 
examined with a magnifying-glass, it will be seen that the 
sulphur is evolved from innumerable minute points, and 
these points often run into lines parallel to the needle- 
like crystals formed in the matrix of the ingot. 

Fig. 8 shows a larger ingot of about 14 in. diameter, 
into the head of which about 28 Ib. of molten copper was 
poured fifteen minutes after casting. The head was then 
covered with charcoal, and was not afterwards disturbed. 
The “— was allowed to remain in its mould for one 
hour. The material was annealed and asection prepared, 
r was found to have 
penetrated to within about 9 in. of the bottom, as will be 
seen, thus showing that even fifteen minutes after casting 
the ingot was fluid at this point, and was readily per- 
meated by the copper. The examination of the sulphur 
print showed that there appeared to be some segregation 
at the bottom of the cuprous area. The cuprous portion 
could be picked out by the somewhat different appear- 
ance to the rest of the section. 

Figs. 9 and 10 show the percentages of copper present 
at different portions of two ingots. Scleroscopic tests 
gave ar ee results in the length of the ingots. 

It may be interesting to state that the relative contrac- 
tion of copper and steel is as given in Table I. 

The molten specific gravities represent figures quoted in 
the “Standard. E Hand. Book for Engineers,” from re- 
searches of Roberts-Austin and Wrightson. 

Probably what has occurred in the ingots described is 
that upon adding the copper, which is poured on to the 
top of the ingot, a pipe is formed, and the copper is forced 
into this by pressure. As the ingot cools down, more 


0.45 0.36 0.060 1,19 





TasLE I.—Relative Contraction of Copper and Steel. 





Copper. | Steel. 
.. 0,00001678 | 0.000011" 
. Nodata, but higher than 
for the material in its 
solid condition 





Expansion co-efficient, solid 
molten .. 


Specific gravity, solid -| &95 7.85 
i - molten .. oe .. &21 6.88 
Total casting shrinkage down to 
ordinary temperature .. --| 1.42 


1.50 
* Mild steel. aoeaten 
t No, 4 “‘ Cleveland” foundry iron, which is 6.95 when solid. 


pipe is formed ; the copper still remains fluid, and keeps 
such pipe portion filled. As, however, the copper con- 
tracts more than the steel, the cavity formed by pipin 
draws upon the supply of molten copper at-the top a 
the ingot. This expands or rises slightly upon setting ; 
nevertheless, it contracts more than the surroundin 
steel. Apparently the contraction of the copper an 
iron do not take place in the same relative proportion as 
might be expected. In conclusion, the author thinks 
that these experiments should throw some light upon the 
nature of the phenomena occurring in the cooling down 
of molten steel to the solid condition. 





USE OF THERMIT FOR OBTAINING SOUND 
STEEL INGOTS. 


A New Method for the Improvement of the Sowndness of 
Steel Ingots by the Aid of Thermit.* 


By Dr. Hans Gotpscumipt (Essen). 


Ir is well known that all alloys in transition from the 
liquid to the solid state tend to lose their homogeneity. 
The constituents which in the liquid state were eatery 
distributed begin to segregate on solidifying, with the 
result that ultimately the ingot, when cold, is no longer 
homogeneous and has not the desired composition in all 
parts. The attainment of homogeneity in the prepara- 
tion of alloys is a matter that has consistently engaged 
the attention of metallurgists. 

Steel—that is, material made by a fusion process—must 
be regarded as an alloy of iron with several elements, 
more perticularly carbon, manganese, and silicon ; phos- 
phorus, sulphur, and copper being also present as impuri- 
ties. The purer the iron the higher its melting point, and 
the other constituents of the ike, especially carbon, and 
also phosphorus and _ sulphur, have the effect of lowering 
the melting point. Inthe production of steel, therefore, 
the purest constituents—that is, those which have the 
highest melting point—are the first to solidify and settle 
at the bottom and sides of the ingot mould. At the 
centre and head of the ingot, on the other hand, where 
the metal remains longest fluid, are gathered the more 
readily fusible impure elements which have separated 
out during cooling. The principal elements which accu- 
mulate near the top in this way are sulphur and phos- 
phorus, &c., which exercise so injurious an influence on 
the mechanical properties of the material. 

The serviceableness of an ingot is not only reduced by 
the process of segregation, but by a whole series of other 
defects arising during cooling and freezing. 

For instance, during the transition from the liquid to 
the solid condition the volume of the ingot undergoes a 
change due to shrinkage. As solidification pr 
from the sides and bottom. inwards and wpausia, the 
neighbouring layers of liquid and semi-liquid material 
are attracted, owing to the gradual diminution of the 
volume, until wy in the centre of the ingot and 
towards the end, a large hollow, known as the pipe, is 
formed, which is the distinctive and objectionable defect 
of almost all steel ingots. 

This, however, by no means exhausts the list of defects 
arising during the cooling and solidifying of an ingot. 
The material undergoes further change, owing to the 
evolution of gases shortly before freezing in the case of 
metal to which no silicon addition is made either in the 
furnace or ladle—that is, material which has not been 
siliconised, and at the same time contains only a low 
percentage of carbon. The evolution of gas is very ener- 
getic, and is accompanied by vigorous sparking. The 

consist of hydrogen and carbon monoxide, and as 
ong as the metal in the interior of the ingot is sufficiently 
fluid they can escape freely and rapidly. But as cooling 
proceeds they become entangled and form blow-holes of 
various dimensions within the ingots. hese gas enclo- 
sures also adversely affect the homogeneity of the ingot, 
and frequently they exercise a most injurious effect on 
the quality of the material when they attain a consider- 
able volume, oning to their inability to work their way 
upwards through the already solidified metal. 

By careful working these defects in the ingot can be 
kept within comparatively reasonable bounds, and it is 
not the object of this paper to describe exactly the 
remedies usually resorted to. Mention may, however, 
here be made of a very valuable investigation by Dr. 
Canaris upon the influence of pouring upon the quality 
of mild-steel blooms.+ Dr. Canaris, who is the manager 
of the rolling-mills of Messrs. Schulz-Knaudt, Aktien- 
Gesellschaft, at Angerort, near Duisburg, has exhaus- 
tively described the many precautions which are gener- 
ally taken in order to obviate as far as ible the above 
enumerated defects arising during the freezing of a mild- 
steel ingot. 

The question of the prevention of piping in ingots is one 


* Paper read before the Iron and Steel Institute at 
Leeds, on October 1, 1912. 

+ C. Canaris, ‘‘ Doctor’s Dissertation on the Influence 
of Pouring on the Quality of Mild-Steel Blooms.” 
Diisseldorf, Stahleisen, m.b.H. 
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that has always occupied the attention of metallurgists, 
and, among other remedies, the use of thermit was long 
ago recommended. The method of its application was to 
break open the crust which formed at the op of the metal 
in the mould, and to plunge a cartridge filled with thermit 
into the pipe, in order to remelt the surrounding parts. As 
soon as this remelting was effected, the hole was filled by 
pouring in fresh liquid steel from the ladle. The process 
- as thus carried out was therefore a purely thermal one. 

Unfortunately, the method did not yield the desired 
results, in spite of the numerous trials made at a great 
many steel works. In fact, it was only in exceptional cases 
that success was obtained, so that it was no wonder that 
this so-called anti-piping thermit process was soon dis- 
credited and forgotten. 

Latterly, however, a new and very successful improve- 
ment of that old process has been made, which has proved 
very efficacious, especially in the treatment of non-silicon- 
ised steel—that is, steel to which no silicon addition has 
been made either in the furnace or in the ladle. At first 
sight it might be thought that the method had been 
altered only in one small detail, for the apparatus, con- 
sisting of a sheet-metal cartridge filled with thermit, 
has been retained. It differs totally, however, in the 
mode of application and the result achieved. 

Whereas formerly the thermit cartridge was used 
solely for the purpose of melting the upper portion of 
the ingot containing the pipe, the lower end having 
already solidified, the cartridge, according to the new 
method, is quickly plunged right to the bottom of the 
mget before solidification has begun to set in; that is, 
before any of the defects referred to have had time to 
take effect. The reaction immediately causes an ener- 
getic ebullition of the liquid contents of the ingot-mould, 
and the gases which have just begun to separate out 
are violently expelled, or, if the charge has not been 
siliconised, the bubbling of the metal due to the dis- 
engagement of the gas is incidentally checked. But 
the most noticeable feature is the sinking down of 
the liquid metal in the mould by more than a hand’s- 
breadth as soon as the reaction is complete, and the 
density of the material is increased by an amount cor- 
responding to this reduction of volume. Further metal 
is then poured in from the ladle, until the level of the 
ingot is restored, and the ingot, if of non-siliconised 
steel, is then covered with an iron plate in the usual way. 

The violent frothing up, due to the reaction of thermit, 
has other good effects, for the segregation already accumu- 
lating in the centre is driven upwards, and the further 
formation of se; ates prevented. 

The new met ~~ | has proved particularly effective for 
the treatment of ingots intended for rolling into plates, 
and the advantages here are very apparent. In this con- 
nection the new process was first tried at a steel works 
combined with a plate-rolling mill—namely, the German 
firm of Schulz-Knaudt, A.-G.—and it was due to the 
enterprise of the steel works manager, Dr. Canaris, 
assisted by Mr. Biewend, engineer, of Messrs. Th. Gold- 
schmidt, A.-G., of Essen, that the process was first put 
into practical operation. The author’s thanks are due 
to both these gentlemen for their care, which resulted in 
bringing the matter to a successful issue. 

Referring now to the results obtained with plates rolled 
from slabs treated with thermit in this manner, during 
the trial of the thermit process at those steel works more 
than 4000 ingots, varying from 1 to 8 tons in weight, 
were treated asdescribed, and exact records were kept of 
the working results.* It was found that the number of 
plates rejected, owing to the faultiness of the ingot, 
amounted only to 0.3 per cent. of the total weight of the 
ingots, whereas in many works the percentage of rejection 
amounts, as is well known, to 15 per cent. or more. That 
figure of 0.3 per cent. could have been still further 
reduced if the defects due to rolling alone had been also 
taken into account. 

In order to appreciate this result at its true value, the 
following circumstance must also be taken into considera- 
tion :—In view of the fact that the quality of the ingots 
was improved in every respect, and that a much greater 
regularity in working was ensured, it was soon found 
possible, keeping the plates the same weight as before, to 
reduce the weight of all the ingots by 5 per cent.—that 
is, to make them 5 per cent. less weight din is required 
in general practice. The — advantage is that due 
to economy in rejections ; but whereas this saving cannot 
very easily be calculated in exact figures, the advantage 
due to the 5 per cent. reduction in the weight of the ingot 
can be accurately computed. Assuming that the rough 
finished plates are worth 6/. a ton, and that scrap costs 
3l. a ton, the difference in value of the raw material and 
the finished product is 3/. per ton, or 60s. ; that is to say, 
the 5 per cent. reduction in weight represents a saving of 


o- = 3s. Since the cost of the thermit process, under 
the least favourable conditions—that is, if only small 
ingots are cast—does not exceed 1s. 6d. a ton, a net saving 
of at least 1s. 6d. per ton of plates rolled results. In the 
case of large ingots the economy -s considerably greater, 
for the reason that the cost of the thermit treatment is 
then reduced to one-half, or even less. The proportion 
of wages and consumption of rod iron is the same for a 
large as for a small ingot, while the quantity of thermit 
used is relatively smaller per unit of metal. 

Further advantages are that the quality of the plates 
produ is much improved, and, in particular, the 
strength in different parts of the plate is much more 
uniform, this being due to the prevention of tion. 
Added to this there is also the capability of increasing 


fh x 


* From November 1, 1911, till July 31, of this year, 
17,891 ingots were trea in the above-named steel 
works. The ingots varied from 1 to 11 tons, and emanated 
from 1436 different heats. 





TABLE I.—ANALYSES AND TENSILE 


Tests OF THERMIT-TREATED PLATES. 





ANALYSES. 


C. 


CORRESPONDING TENSILE TESTS. 


Head. 


Foot. 


Tensile 
| Strength. 


Tensile , 
Strength. Elongation. 


8. Elongation. 





per cent per cent per cent per cent per cent per cent per cent percent) kg/m?. 
0.082 0.40 0. 0.040 0.078 0.40 0.019 0.038 37.9 


022 ). 

0.046 
0.020 
0.030 
0.020 


0.070 
0.070 
0.069 
0.074 


0.49 
0.45 
0.47 


0.048 


TaBLe II.—Results of Tests of Ingots Treated with 
Thermit. 


< 
wength. 


Remarks. 


Ingot. 
Strength. 
Test-Pieces. 


Width of 


1 
Locality of | 


Plate Num- 
Weight of 
Thickness 
Doublin, 
Tensile 
Elongation | 


— 
3 
= 
| 


1285 2355 
1295 2100 
1295 2355 
1290 2355 


PSS SS 
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1245 2115 770 


TaBLeE III.—Showing Sizes of the Thermit Boxes or Cart- 
ridge prepared for Ingots of Different Weights. 
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= 


Mark Indicating Class of Box. Contents. | Weight of Ingot. 


8 
.0O—1, 
7—8, 
.5—8. 


Fig.1&2. THERMIT CARTRIDGE 
AND ROD FOR PUSHING TO THE 
BOTTOM OF THE INGOT. 
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the output without injuring the plant, and the quantity 
of waste is much uced. The working of the rolling- 
mill proceeds with greater regularity owing to the reduc- 
tion of the number of wasters toa minimum. Therefore 
no interruptions need occur in the execution of orders. 
Dr. Canaris pronounces the process to be an ideal means 
for the improvement of the quality of the ingots. 

Another important point may be specially mentioned 
—namely, that for the carrying out of the process no 
special apparatus is necessary, and no cost is incurred for 
holed ment of such Te All that is required is 
the sheet-iron box with thermit of the proper capacity, 
and an iron rod, by the aid of which the box is thrust 
down into the molten metal. 

There are a number of other well-known processes which 


have for their object the prevention of pipe and the pro- | 


duction of sound and homogeneousingots. Some of these 
aim at keeping the head of the ingot liquid, but these are 
not applicable in cases were non-siliconised steel is being 
a For such metal a method of mechanical com- 
pression such as the Harmet process is the only other one 
that is in the least serviceable, by which, asis well known, 
the pipe and blow-holes are eliminated by compression ; 
but, in contrast to the thermit process, the application of 
fluid compression entails much and very costly plant. More- 
over, with the Harmet process, only a limited number of 
ingots can be treated simultaneously, and the operation 
occupies several hours. / ; 

The author, however, has no intention of comparing 
the various processes, and although it would be acknow- 
ledged that the thermit process has various other advan- 
tages over the Harmet, he would only emphasise one, 
which consists in the greater simplicity and consequently 
a much greater cheapness of the thermit process. Th 
results of Dr. Canaris’ experiments, described in his 
report referred to above, together with analyses, par- 
ticulars of tensile tests, and yield of finished plates, are 
given in Tables I. and IT. 


The | 


per cent. 
28.0 
29.5 
27.5 
28.5 
26.5 


kg/mm.2 _per cent. 
36.2 30.5 

0.040 
0.018 
0.025 | 
0.018 


0.032 
0.026 





In Table II. the doubling length and the mechanical 
properties of the thermit plates are compared with those 
| of plates which have not been treated with thermit. 

| The exact method of carrying out the process on ingots 
| of non-siliconised material is as follows :—The filling of 
the ingot-mould is effected in the usual way, either by 
direct pouring into each mould from above, or filling a 
number of moulds simultaneously by bottom-pouring. 


——— | After filling, the moulds are left undisturbed until the 


|crust, which starts from the sides of the mould, has 
| spread some little way inwards. This crust gives an 
indication of the progress of cooling, and hence of the 
| Fight moment at which to introduce the thermit cart- 
ridges. The width which the crust should be allowed to 
attain depends, of course, upon the size of the ingot, and 
lisa matter that can only be judged by experience. The 
| thermit cartridge (Fig. 1) is preheated, and by means of 
| the rod shown in Fig. 2, is thrust vertically down to the 
| bottom of the ingot mould, and is held there till the 
| reaction is complete, the rod being then withdrawn. A 
|scrap-iron rod will serve the purpose, and should be 
about 4 in. in diameter, or somewhat stouter for the 
larger boxes. To economise material the bar can be 
| made so that either end can be used. If the operation is 
performed at the right moment the surface of the ingot 
sinks down at once by several inches or more directly the 
boiling ceases. More metal is then poured in at the top 
until the surface is again restored to the original level, 
where the crust first began to form, and an iron plate is 
then lightly placed on the metal in the usual way and 
then covered up with sand. 

_The amount by which the molten metal sinks down 
differs in different ingots, even in those cast from the 
same heat. It depends upon the degree of piping or on 
the size of blowholes which may be forming within the 
metal. The density of the ingot is, of course, greater by 
the amount that the metal sinks down. Up to the 
present, experience shows that, by the new method, a 
much greater homogeneity of ingot can be reckoned upon, 
using an unprecedentedly simple means. The process is 
actually nothing less than a stirring-up process ; that is to 
say, a purely mechanical and not a thermal one. Since 
the weight of thermit required for a 1-ton ingot is only a 
little over 1 lb., the rise of temperature is practically nil. 
At the bottom of the liquid metal, within a limited region 
only, an increase in temperature occurs, causing an 
energetic agitation of the highly- heated particles, by 
means of which a current is produced. Further, the 
operation is under very easy control, and the necessary 
skill in the performance of it is soon learnt. Moreover, 

| the men are not exposed to any risk in carrying it out. 

| The process has, in consequence, already been adopted 
at various works with success, and on a large scale. 
Until the results of the trials at the Schulz-Knaudt works 

| were able to be published, the introduction of it in other 
works abroad had to be deferred, but there is little doubt 

| that this new method of making homogeneous ingots will 
soon make headway in other countries. : 

The certainty of being able to produce sound ingots 
with a very small proportion of discard makes it prob- 
able that in future ingots of large size only will be cast, 
from which small-size plates will be rolled. The waste 
due to trimming and cutting up will be inconsiderable. 
Up till now it has been inadvisable to make large ingots, 
on account of the large percentage of discard and the 
resulting disproportionate waste of material. The increase 
of density and the improvement in quality of the steel 
are also to be reckoned as economies, and it is by no 
means unlikely that the thermit process may lead to 
modifications in rolling-mill practice generally. 








Tur German Steet Union.—The German Steel Union 
| continues to be well employed, and the deliveries of the 
different kinds of goods during 1912 show an uninter- 
rupted advance upon the figures for the corresponding 
months of the preceding year. The deliveries during 
August were 77,977 tons Lager than during August, 1911. 


| Braz in 1911.”—We have received a copy of 
| “Brazil in 1911.” It is edited by Mr. J. C. Oakenfull, 
‘and published by Messrs. Butler and Tanner, St. Paul 
Chambers, Ludgate Hil), E.C. It gives very complete 
information on the industry and commerce of Brazil, the 
| regulations and laws in force, the possible openings for 
trade, and descriptions of the country’s minera and 
agricultural products. 


| 


| “Nicerta AND Its Try Fretps.”—This is the title of 
an illustrated book by Mr. Albert F. Calvert, which is 

ublished by Mr. Edward Stanford, 12 to 14, Long Acre, 
W.c., at the price of 4s. 2d., t free. It gives plans 
of the tin fields in Nigeria, an history of the companies, 
information on the various industries and undertakings. 
together with general data and ‘‘rules of health, all of 
which forms interesting reading and will prove most 
useful to travellers and settlers 











ENGINEERING. 





487 





Oct. 4, 1912. ] 





“ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


SELECTED ABSTRAOTS OF RECENT PUBLISHED SPEOIFI- 
CATIONS UNDER THE ACT OF acne 
The number of views given in pee” 5 wings is 


stated 
in each case ; none 18 


is not 
illustrated, r 

Where inventions are communicated from abroad, the Names, &c., 
of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent Office, Sale 
Branch, 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform —~ of 8d. 

The date of the advertisement of the poe of a Complete 
Specification is, in each case, given after abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may, at any time within two months from the date of 
the advertisement — t of a Complete Specification, 
give notice at the Patent O, of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


ELECTRICAL APPARATUS. 


3106/12. Siemens Brothers Dynamo Worke, Limi- 
ted, London. (Siemens-Schuckertwerke, G.m.b.H., Berlin, 
Germany.) o-Electric Machinery. [4 Figs.) 
February 7, 1912.—This invention has reference to cooling arrange- 
ments for dynamo-electric machinery, and relates more parti- 
cularly to the cooling of rotating cylindrical field magnets, 
although it is applicable als> to other wound parts in which 
cooling is requii Now, according to this invention, a parti- 
cularly effective cooling action is obtained by so constructing 
the parts that the air can flow past or along the sides of the 
conductors or winding, in immediate and direct contact there- 
with, so that it absorbs the heat directly from the greater part 
of the surface of these conductors, instead of the heat having to 





peng which is adapted to be reciprocated in the valve-casing 0 
vy an eccentric p through rods gq and a rocking-lever r. e 
valve-casing 0 is connected both to the pumps, reservoirs, or the 
like, supplying 
to the atmosphere by means of the pipe ¢. 
valve-casing © to the casing of the valve a. The 


position of the valve a. It will therefore be seen that the pivot- 


the position of the rod g, which results in the position of the | 
interdependent. When the valve a is opened by means of the 

rod g, the slide-valve n will be in its upper zone of movement. 

When it is closed, the slide-valve » will be in its lower zone. The | 
operation of the arrangement is as follows :—If the engine is to be 
started by means of compressed air, the rod g, and therefore also 
the rod d, are brought into the upper position I, as shown in | 
Fig. 2. In that way, in the upper pedtion of the rod d, the start- | 
ing-valve a will be permanently opened. At the same time this 

movement brings the slide-valve n into its upper zone of move- 
ment, and therefore the compressed-air charge is introduced near | 
the upper dead centre. When it is desired to change to working 

with fuel, the rod g, and therefore also the rod d, must be brought | 
into their lower position II (Fig, 1). In that way the valve a is | 
closed and the slide-valve n brought into its lower zone of move- | 
ment. In this lower position the slide-valve permanently, or | 
only near the upper dead centre of the piston B, establishes com- | 
munication between the valve-casing and the pipe t—that is to 

say, the atmosphere. (Accepted July 24, 1912.) 


H. Moore and Ambrose Shardlow 
and Co., Limited, Sheffield. Internal-Combustion | 
Engines. [3 Figs.) May 9, 1912.—This invention relates to the | 
governing of the speed of internal-combustion engines using 
liquid hydrocarbon or oil-fuels, by controlling the amount of 
fuel that is delivered to the vaporising or combustion chamber 
of the engine, and consists particularly in an improved recipro- 
cating oil-pump having a constant length of stroke to the 





pass through a sheath or casing containing the ductors, and 
resting on the tips or edges of the ventilation ducts. a isa slot 
which, as shown, is widened or recessed in known manner for the 
greater portion of its depth. J are the conductors forming the 
winding, these conductors being arranged in the slots without 
any casing or covering apart from their ordinary insulation, so 





that the air comes either into direct contact with the metal of 
the conductor, or, as in the case of cotton lapped conductors, is 
only separated therefrom by the actual insulation. With this 
form of slot, the winding or enlargement provides a cooling 
passage on each side of the winding, and therefore over the 
greater portion of the surface of the latter. In some cases, 
however, only one side of the slot may be recessed, in which 
case there would be an air-passage on one side of the conductor 
only as indicated in the slots c and d. It will be observed that 
the slots may also have air-spaces of the ordinary kind beneath 
the winding, as such spaces may, if desired, be used in conjunc- 
tion with the side spaces. With rotors of great axial length, it 
may, however, be advantageous to provide special supports for 
the winding, as indicated in the slot d, for example. In this 
example, ¢ are open irames which serve as supports, and are 
arranged at intervals along the slot. The edges of the frames 
adjacent to the conductors serve to hold the latter in ition, 
whilst the large apertures in the frames serve to permit of the 
unimpeded flow of the air. (Accepted July 24, 1912. 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


9526/12. Firm Gebruder Sulzer, Winterthur and 
Ludwigshafen-on-the-Rhine, Germany. Internal- 
Combustion Engines. (3 Figs.) Aprii22, 1911.—This inven- 
tion relates to conti comb internal-combustion engines, 
and has for its object to improve and simplify the arrangement 
of the safety-valves and inlet-valves used for the admission of 
compressed air for starting, reversing, or the like. According to 
this invention, the arrangement is such that a single valve or 
like member and its controlling mechanism is alternately used 
as a safety-valve and as an inlet-valve for admitting compressed 
air into the engine cylinder for starting or reversing. By a single 
movement. of the controlling mechanism the valve can be set for 
starting, whereby its action as a safety-valve is simultaneousl 
neutralised, or its use as a starting-valve can be po memner mame 
whereupon the valve immediately serves once more as a safety- 
valve. Fig. 1 shows the position in which the valve member acts 
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as a safety-valve, and Fig. 2 shows the position of the device 
during the starting of the engine by means of compressed air. The 
cylinder of the internal-combustion engine A has a piston B, 
an | the cam-shaft is shown at C. The valve member a controls 
the admission to the cylinder A, and is opened or closed by 
means of a lever b, pivoted at c. The opening is effected by 
raising a rod d, provided with a stop ¢ on which a spring 
/ Sears normally, tending to close the valve a. The tension 
of | the sprin _J is such that on the pressure in the engine 
cylinder reaching a certain value, the valve a is opened. The 
upward movement of the rod d is effected by shifting a rod g 
aving a stop / which engages the stop ¢c. The upward move- 
ment of the rod g can be effected by turning a hand-wheel i, by 
means of the screw k, by introducing a pressure medium under 
- piston /, or by any other similar arrangement. The travel of 

© rod g or of the piston I is limited by a stop. For the admis- 


plunger, with means of instantaneously cutting off the delivery 
of oil to the vaporiser or combustion chamber at any part of the 
stroke of the plunger, and yet so arranged that the delivery of 
the oil shall always begin to take place at the commencement 
of the delivery stroke of the plunger, irrespective of the quantity 
delivered to the vaporiser, and also that the oil shall be delivered 
to the vaporiser at the same pressure and speed at each delivery 
stroke of the plunger, no matter what the quantity may be. The 
particular arr t and bination of parts and ape 

le 
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the compressed air by means of a pipe 3, and also | 
A pipe u connects the | placed into the guide B from above and locked therein. 
pivot-point v of | is also attached to the attachment-bar in such a position that the 
the rocking or balance-lever r is on the rod g which controls the | 





point v of the balance-lever 7 will be shifted in accordance with | 


valve a and of the “‘ zone of movement” of the slide-valve being 


| always laid upon the target. 


scopic telescope, which serves as a pointing telescope, has in the 
us way a reflector prism c! (see Fig. 2), which can be rotated 
about a horizontal axis inside the reflector-casing c*, which can 
be rotated about a vertical axis. The periscopic telescope can be 
he guide 


eye-piece c® of the periscopic telescope lies transversely to the plane 
of elevation. The observation telescope D is directly connected to 
the periscopic telescope, and in such a way that the central part 
dof its casing and the reflector-casing c? of the periscopic telescope 
form one piece. The sighting-line d@ of the observation telescope 
lies laterally alongside the sighting line c4 of the periscopic tele- 
scope and runs parallel thereto when the reflector prism c! is so 
set that the sighting line c4 is perpendicular to the axis of rotation 
of the reflector casing c*. The eye-piece tube d% of the observa- 
tion telescope is carried obliquely upwards, so as to enable it to 
be looked into conveniently. If the above described sighting 
device be used forthe bombarding of airships, the reflecting prism 
ec} is first so set that the sighting line c4 is perpendicular to the 
axis of rotation of the reflector casing c2 and remains in this posi- 
tion during the duration of the shooting. The sighting lines d= 
and c! consequently remain permanently poral in this case. 
The observer adjusts the sighting device by shifting the attach- 
ment-bar A in the attachment-box (not shown) to correspond to 
the distance away of the target and rotates the reflector casing c” 
about its vertical axis to corr nd to the necessary sideway 
movement, while the gun-layer, bee! of the elevating and 
traversing gears of the gun, keeps the sighting lize c4, and conse- 
quently at the same time also the sighting line d”, parallel thereto, 
e observer attends to the 
firing of the gun. (Accepted July 17, 1912.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


28,037/11. Ruston, Proctor and Limited, and 
A. Waddington, Lincotn. Riveting "Tools. (6 Figs. | 
December 13, 1911.—According to this invention, the applicants 
make a riveting tool consisting of an outer casing a, having 
formed in it at one end a cup-shaped recess } corresponding to 
the shape of the rivet-head which is to be formed. A longitudinal 
hole or channel is bored or formed eccentrically through this cup- 
shaped recess to the other end of the stem or casing, and in this 
hole or channel is dis da piunger c, which can move longi- 
tudinally to and fro, but is restrained from turning on its own 
axis. The fees is preferably cylindrical, and about half the 
diameter of the cup-shaped recess, but it may be of any other 
section as long as its outer acting edge coincides, or approximately 

incides, with the rim of the cup, while its inner edge is at, or 





according to this invention, comprises a hollow plunger m: 
with two diameters a, a, and provided with an oil-passage a? and 
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overflow ports «/, a cut-off valve c, held up to its seat on the 
plunger by a spring ¢ and a sleeve on the valve spindle, a hard 
steel stop-plate j passed through a slot in the valve-spindle, a | 
8‘ ufting-box &k fitted with metallic or other packing and a sliding 
gland /, through which the pump plunger works, an adjusting 
nut m screwed on the inside of the boss formed on the pump 
body and locked in position by a set-screw or grub-screw, slots 
being formed in the valve-spindle, plunger, and sleeve, through 
which the stop-plate j is also passed, the stop-plate forming an 
abutment for the sliding wedge o connected to the governor arm 
by means of a link p and rod p!, a hardened steel loose cap ¢ | 
fastened to the end of the plunger, an actuating cam q keyed on | 
the cam-shaft, an ically-suspended swinging lever 4 pro- | 
vided with a hardened-steei roller 7 and a hardened-steel plate « | 
for making contact with the plunger, a spring wu for returning 

the plunger and keeping it in contact with the swinging lever », 

and the roller , in contact with the cam q, suction and delivery- | 
val .) w, wl, and an overflow ball-valve x. (Accepted July 17, | 
1912 








GUNS AND EXPLOSIVES 


6165/12. Fried. Krupp Aktiengeselischaft, Essen, | 
Ge: . Ordnance. [2 Figs.) May 4, 1911.—This inven- | 
tion relates to sighting devices for ordnance, with a pointing | 
telescope and an observation tel p idly ted thereto, | 
and the eye-pieces of which are so arranged that they can be 
used simultaneously by different persons. According to this | 
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invention, a periscopic telescope, the eye-piece of which is situated | 
transversely to the plane of elevation, is used as the pointing 
telescope, and the — of the observation telescope is directly | 
connected to a part of the casing of the reflector of the periscopic 
telescope. A denotes the attachment bar, to which is attached a 





Sion of compressed air for starting or reversing, a slide-valve n is 


guide B for the reception of a periscopic telescope C. The peri- 











about, the centre of the cup. The face of the plunger along its 
central radial line is made to conform to the concave profile of the 
recess, but at right angles to this line the face . be flat—i.e., 
the face may be cylindrical—or slightly convex. When using this 
tool the cup-shaped recess in the end of the casing is held against 
the end of the rivet or stay to be headed, and the operator slowly 


| revolves the outer casing, whilst the plunger receives the blows 


from the pneumatic or other mechanical hammer, so that the 
head of the rivet or stay is lded by a si of blows, a 
section only of the head being acted on at each blow, and the blows, 
acting successively on different parts of the head, mould the 
whole of the head as the casing is turned, so that, although cold, 
a rivet or stay can be efficiently headed sectionally by the suc- 
cessive blows. (Accepted July 24, 1912.) 


21,330/11. He Milward and Sons, Limited, and 
G. Bartleet, tch. Wire-Working Mach: 
[3 Figs.) September 1911.—According to this invention, a 
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new or improved automatic feed mechanism for machines operat- 
ing on short lengths of wire consists of the addition to, or com- 
bination with, the inclined bottom and chute of the hopper in 
which the lengths of wire to be fed are stored, of a disc or roller, 
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or discs or rollers, so arranged that the under side of the top 
plate of the chute is tangensial to the disc or roller, or discs or 
rollers, one-half or thereabouts of the disc or roller, or discs or 
rollers, projecting into the hopper, and means for giving the disc 
or roller, or discs or rollers, a rocking or oscillatory or partial 
rotation in a backward and forward direction. a, a! are inclined 
rails constituting a skeleton bottom to the hopper, and b is the 
vertical side or guide plate of the hopper. The inclined rail a is 
fixed, and in one therewith is a horizontal bedplate a%, having in 
it a dovetail recess for a dovetail slide a4, carrying the other or 
adjustable rail a!. The bedplate a? has also in one therewith a 
vertical standard a3, in which a dovetail slide c works, the slide 
having any ordinary means for effecting its adjustment, and 
carrying a horizontal or cranked arm c!, the lower t c2 of 
which constitutes part of the top plate of the guide-way or 
chute d, The other cof the top plate of the guide-wa 

or chute d is carried by a sleeve c* adjustable on the hori- 
zontal or cranked arm cl. By the adjustability of the rail 
a! the distance apart of the rails a,a! can be suited to the 
a of the wire to be fed by the machine, and by the adjust- 
ability of the top plate c%, c% of the guide-way or chute d, the 
chute can be suited to the siz? or diameter of the wire to be 
fed by the machine. To ensure a regular feed, each part c?, c* 
is provided with a disc or roller e which is tangential to the 
underside of the adjustable or top plate c?, c%, of the chute d at 
the junction of the chute d with the hopper, the roller e bein, 

secured or keyed to a spindle / which receives a backward an 

forward rocking motion by the action of an eccentric disc or cam 
g on a roller A on a pin ¢ projecting from the crank on the spindle 
J. The roller h is kept to its bearing on the cam g by a coiled 
spring. On the partial rotation of the discs or rollers e in the 
direction towards the interior of the hopper, the discs or rollers e 
lift, or tend to lift those wires in the layers of wires above the 
bottom layer which are contacting with or adjacent to the 
rollers ¢, and the pressure of the upper layers of wires on the 
bottom layer is thereby relieved, the wires of the bottom layer 
being thus permitted to fall freely or without jamming into 
position at the upper end of the chute, to be fed forward into the 
chute on the motion of the discs or rollers in the opposite direc- 
tion or away from the interior of the hopper. (Accepted July 24, 


1912.) 
MOTOR ROAD VEHICLES. 


21,082/11. The Birmingham Small-Arms Com 2 
Limit ,and H. M, Phiili Redditeh. 


moeee Syetes. (7 Figs.) September 25, 1911.—This invention 
relates to driving mechanism for motor-cycles and the like, having 
an inner sleeve t on which is formed the sun-pinion of a hub- 
contained epicyclic gear train, and comprises the combination 
and arrangement of an externally and internally-coned clutch 
device between an externally-coned part formed on a frame- 
anchored abutment-plate, roe | an internally-coned socket fitted 
to the hub, clutch springs located between the sliding-clutch 
element anda collar on the end of the inner sleeve, and a ball- 
thrust washer inte between the end of the inner sleeve and 
the frame-anchored abutment-plate. According to the embodi- 
ment of this invention, as illustrated in the accompanying draw- 
ings, the applicants provide on the internally-toothed annulus 1 
of a single epicyclic gear-train an extended sleeve part 2 on which 
is mounted the engine-driven pulley 3, and also a one-way clutch 4 
connected with the pedal gear. The planet-pinions 5 of the gear 
are mounted on pegs fitted to a planet-carrier 6, securely locked 
to the hub shell 7. The planet-pinions 5 mesh witha sun-pinion 9, 
which is fitted to or formed on an inner rotatable sleeve part 10, 
which latter is adapted to slidably carry one of the clutch 
elements. The internally-toothed lus 1 is pendently 
mounted on a pair of l-bearings 11 carried on the fixed 
axle 12 of the hub; one of the bearing cones 13 of the bear- 
ing is adjustably fitted to the screwed end of the axle 12, 
while the other cone 14 isslidably mounted on a plain sleeve part 
thereon. The hub shell 7 at the gear side is supported directly 
on the axle by a ball-bearing 15 between the sliding cone 14 and 
a bearing ring fitted to the planet-carrier 6. The inner sleeve 
part 10, on which is mounted the sun-pinion 9 of the gear train, 





extends from the gear train to near the opposite side of the hub, 
and is freely mounted on sleeve or other oy 16 and 17 on 
the fixed axle 12 ; and between the outer end of the sleeve and a 
fixed abutment plate carried on the hub axle is placed a ball- 
thrust washer 18. On the inner sleeve 10 is slidably mounted 
the clutch element 19, which preferably comprises an externally 
and internally-coned socket, having at its inner end a flange part 
20 in which are formed ribs or projections 21 adapted to engage 
with longitudinal grooves 22 formed in the outer diameter of 
the inner sleeve 10. Between the inner flan wall 20 of the 
clutch sleeve 19, and a collar or ring 23 fitted the outer end of 
the inner sleeve part 10 are placed a number of springs 24 which 
normally press the slidable clutch sieeve 19 into engagement 
with the internally - ta) clutch - socket 25 which latter is 
slidably but non-rotatably connected ti: the hub shell 7 by means 
of projections or ribs on the one part engaging with longitudinal 
or axially disposed grooves in the other part, and is supported 
inst the pressure of the clutch-springs 24 by the abutment 
plate 26 carried on the inner sleeve 10. In the flange part of the 
sliding clutch sleeve 19 are fitted a number of pegs = which pass 
through longitudinal slots in the inner sleeve part 10, and en, 
with a sliding collar 29 carried on the fixed axle 12 to which 
collar may be im a sliding movement by means of a rod 
carried in the hollow axle, an Be ory with a cross-pin 30 
which passes through a longitudinal slot in the axle, and engages 
with the collar 29, and between the latter and the cross-pin is 
preferably interposed a ball-thrust washer. At the opposite side 
of the hub to that in which is mounted the gear train, is an 
abutment plate 31 which is anchored to the frame of the machine, 
and has provided on its inner face an externally-tapered clutch 
cone face 32, adapted gaged by the slidable clutch sleeve 
19. The abutment plate also constitutes an end cap or cover for 
the hub 7, and is also adapted to carry a ball-bearing 33 for sup- 
porting one end of the hub shell, Accepted July 24, 1912.) . 








PRINTING AND ALLIED MACHINERY. 


2518/12. Linot; and Machinery, Limited, Lon- 
don. (Mergentha Setzmaschinen-Fabrik Gesellschaft mit 
Beschrankter Haftung, Berlin, Germany.) n 
Machines. (2 Figs.) January 31st, 1912.—This invention has 
reference to yl paw eg line-casting machines, wherein each 
composed line of matrices is aligned by pressure of the matrices 
against an aligning rib, and is justified in two successive stages, 
and, according thereto, the pressure is reduced or stopped after 
the first of the justification stages, and i d or restored 
after the second of such stages. 1 represents the casting-mould 
carried, as ordinarily, on a mould-wheel or carrier 2 ; 3 represents 
the first elevator head ; 4the matrices of the composed line, and 
5 the cam operating the first elevator and fast upon the shaft 6; 
7 represents a bell-crank lever operated by the cam 5 through a 
roller 8 pivoted to the vertical arm of the lever, and 9 represents 
a link connecting the lever 7 to the first elevator ; 10 represents 
the space bars of the composed line, and 11 represents the 
justification bar, which under the influence of a lever 12 and 
spring 13, forces the longer wedges of the space bars upwards 
80 as to tighten the com line. During the first justifica- 
tion, the cam roll 8 is in the depression 14 of the cam 5, 
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so that the first elevator, as shown in Fig. 1, remains 
in its lowermost position resting upon top of the vice frame 
15, which, as ordinarily, is connected with the fixed frame 
of the machine. In this position there is a space between 
the underside of the horizontal alignin rib on the 
mould 1 and the upper surface of the rear Tower lugs of the 
matrices 4. After the first justification the cam 5 is turned so far 
in the direction indicated by the arrow as to bring its projection 
19 against the roller 8, as shown in Fig. 2, thus raising the first 
elevator from the position indicated in Fig. 1 into that indicated 
in Fig. 2, thereby pressing the upper surface of the matrix lugs 
against the underside of the aligning rib and effecting the align- 
ment in vertical direction of the several matrices of the composed 
line. The projection 19, in accordance with the present inven- 
tion, is short, and is immediately foliowed by a depression 20, the 
dimensions of which are such that the pressure which serves to 
press the lugs against the aligning rib is reduced or entirel: 

stopped throughout the second stage of justification, whic 

takes place immediately thereafter, and, with little or no friction, 
presented against the lateral movement of the matrices. (Accepted 


July 24, 1912.) 
PUMPS. 


13,929/12. G. and J. Weir, Limited, and J. Peter- 
molier, Glasgow. Turbo -Cen Pumps. 
(8 Figs.) June 16, 1912.—This invention relates to turbo-pump 
units consisting of a centrifugal pump adapted for the pumping 
of water or other liquid, and a turbine adapted to be actuated 
by steam or other elastic fluid, the turbine being adapted to drive 
the pump, and the turbine and pump rotors being mounted on 
thesame shaft. The invention consistsin a construction of turbo- 
pump of the type hereinbefore mentioned, wherein the two pump 
rotors are placed within a common casing, and the turbine rotor 
within another casing, the three rotors being mounted on a 


é 

















common shaft which is supported in two bearings only, the three 
rotors being between the two bearings. a is the shaft, ), b the 
bearings, ¢ the turbine rotor, d the turbine casing, e the steam 
admission duct tothe turbine, and f the exhaust passage from the 
same. gis the pump casing, A, k the pump rotors, p the water- 
inlet port, and g the water diesbarge port. r, rare members which 
serve to connect together the turbine and pump casings. The 
pump rotors are adapted to act in parallel, drawing in the water 
at 8, sand it into the volutes m, m which are inde- 
vem for each rotor but unite inthe common discharge port 4. 
Accepted July 24, 1912.) 


RAILWAYS AND TRAMWAYS. 


1447/11. G. D. Peters and Co., Limited, : 
Le Clair, London. way Carriage Heating 
Ap tus. (2 Figs.) August 19, 1911.—This invention relate; 
to steam heating apparatus provided with thermostatic regula 
tion. According to this invention, the applicants provide a self- 
contained apparatus wherein the steam admission valve at the 
inlet end of the radiator is controlled, through the medium of a 
rocking lever by the inner member of the thermostatic device 
arranged in the outlet tube of the radiator which serves as th: 
escape pipe for the steam and constitutes the outer: member of 
the thermostatic device. a, a! indicate the radiator tubes which 
are of ordinary construction, such, for instance, as are placed 
beneath the seat of a railway carriage. c indicates the fitting of 
the pa immer to which the radiator is attached, the regulator 
comprising the metal tubee, fitted within the outer tube a], which 
is the escape pipe for the steam, the inner tube e by preference 
having the higher coefficient of expansi One end of the inner 
tube ¢ is anchored or supported against an adjustable stud z, and 
its other end is provided with the steam-tight guide i and extends 
into the fitting c. g is the valve adapted under certain conditions 
to come into contact with a seat h in the fitting c. This valve 
has formed integral with it a steam-tight stem or guide o which 
slides in the fitting and serves to prevent the steam from flowing 
directly into the outer portion of the fitting, the inner portion of 
which is in communication with the inlet y of the radiator. With 
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this arrangement, the steam which enters the inner chamber of the 
fitting c through the inlet y will only come into contact with the 
inner tube ¢ after it has passed through the radiator a, so that if, 
say, in cold weather, the steam condenses to a large extent in the 
radiator, the tube e will be comparatively cool, and’so readily 
contract to open the valve to admit more steam ; whilst, if the 
external atmosphere is warm, steam will escape from the outlet 1/1 
of the radiator, the heat of this steam expanding the tube e, and 
soclosing the valve. The valve g receives its motion through the 
medium of the lever p pivoted on the pin q inside the fitting c, 
the lever having one of its ends which is bifurcated inserted into 
a groove in the guide end of the expansion tube ¢, whilst its other 
end is adapted to operate against .‘\e collar r1 on the stem-valve 
0, 80 that any contraction of the rod e will serve to move the 
valve away from its seat, a spring being arranged around the 
valve-stem for pressing the valve against its seat as the tube 
e expands, This collar 71, which is fixed to the valve-stem, is 
provided with a recess t which co-operates with a cam-shaped end 
w on the lever p, under certain circumstances, and the collar is 
provided with an arm v connected by a rod v! with the usual heat- 
regulating lever in the compartment, in such a manner that the 
movement of the lever will cause a slight rotation of the collar 7'. 
When the heat regulator in the compartment is in the “on” 
position the collar r! is in a position in which the end w is in 
contact with the surface r ; when, however, the heat regulator 
is moved to the “‘ off’”’ position, the collar r] is rotated to bring 
the recess t opposite to the end u, so that the spring previously 
mentioned will close the valve to shut off the steam. (Accepted 
July 24, 1912.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


25,694/11. H.W. Morley, Bradford. Valves. (2 Fi:.| 
November 17, 1911.—This invention relates to improvements in 
steam-engine inlet and exhaust-valves which are balanced, and 
which act simply as inlet or exhaust-valves, as the case may be, 
and do not combine these functions, the valves being either of 
the piston — type, or piston-valves which are positively 
opened and closed. According to the present invention, these 
valves are so arranged that, in the case of the piston-drop inlet- 
valves, they will automatically open on the pressure in the 
cylinder becoming greater than the exterior pressure obtaining 
in the steam-chest to allow the excess pressure to escape back 
into the steam-chest, and so that in the case of the positively 
returned exhaust-valve they will automatically open to the exhaust 
in the event of the valve-gear breaking, and so prevent excessive 
pressure in the cylinder, as to the exhaust-valve not acting. 
As will be seen from the drawings in Fig. 1, the ring @ away from 
the cylinder is of slightly greater diameter than the ring b nearer 
the cylinder, the valve being provided with a small shoulder as at c, 
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while the liner of the steam-chest is provided with a corresponding 


shoulder as at d, so that both rings or portions a and } will fit with 
a sliding fit on the portions of the liner over which they slide. In 
the case of the inlet-valve the valve-piston is positively raised to 
admit steam from the steam space f to the cylinder port ¢, and 
then allowed to drop or forced down by a spring to cut off the 
steam. In the case of the exhaust-valve the space f represents 
the exhaust, and the valve is positively actuated in bot direc- 
tions to open and cut off the porte from the cylinder. In the 
double valve shown in Fig. 2, the ring @ is again slightly larger 
than the ring). The liner is again provided witha shoulder as at 
d, so that the two rings of the double valve fit properly in the 
portions of the liner over which they slide. As the ring @ 2 
slightly larger than the ring 6 the area of the inner surface g 0 
the valve will be somewhat greater than the area of the inner 
surface Aof the valve, so that any excess pressure which ooumes 
in the cylinder will act on the surfaces g and A, and, by reason he 
the larger area of the surface g, will raise the valve, allowing t “ 

e to (or from) the cylinder to come into communication wit : 
e steam chest fin the case of the inlet-valve, or, Le i oO 





the exhaust-valve, the exhaust f. (Accepted July 








Oct. 11, 1912.] 
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THE INTERNATIONAL ENGINEERING AND 
MACHINERY EXHIBITION AT OLYMPIA. 


By JoserH Horner. 
(Continued from page 462.) 

In our last issue we illustrated a considerable 
number of machines which are being exhibited at 
the International Engineering and Machinery 
Exhibition at Olympia. As we had to go to press 
before the Exhibition opened, we were unable at 
the time to say anything about the inaugural 
ceremony, which took place on last Friday, the 
4th inst. The chairman on that occasion was 
Mr. H. J. Mackinder, M.P., President of the 
Machine-Tool and Engineering Association, Limited, 


which body has promoted this very large and im- | 


portant Exhibition. In itself this association 
is a new feature in the engineering industry, 
and we might almost say in any British industry. 
Its object is the co-ordination and co-operation of 
the trade for the development of its products, 
especially at exhibitions at home and abroad. This 
is not the first time in which it has acted in this 
capacity in this country, but it has now succeeded 
in bringing together a much larger number of 
representative exhibits than it has ever done before. 
At the luncheon Lord Selborne, in reply to the 
toast of ‘‘ Our Guests,” insisted on the great neces- 
sity that there existed for the nursing of prospective 
markets. He said that this was a study well worthy 
ot the statesmanship of our manufacturers. The 
lesson to be learnt from the very fine exhibition 
before him was that the manufacturers of Great 
Britain were prepared to face the world, and that 
they had grasped the necessity for organisation 
and co-operation in the advertisement of goods and 
their distribution. A walk round the Exhibition 
emphasised this point, for never before has there 
been such a collection of machine-tools as is there 
to be found. This week we continue our accounts 
of the various stands as far as time and space 
permit. There are, however, three hundred stands, 
and several days might be spent by any one in- 
terested in the subject in making a circuit of them 
all. We hope to be able to notice many of them, 
and to assist prospective visitors by calling their 
attention to the salient features of as many 
machines as possible. 
We begin with the stand of 


Messrs. ALFRED Herpert Limitep, CovEeNtRY, 


a firm which deservedly holds a very important 
position in the industry of machine-tool making. 
There the firm’s friction clutch-gear, bolts, coup- 
lings, &c., are being manufactured on machines 
which, though all turret-lathes, are nevertheless 
widely varied in their details. Though these 
machines are familiar to most, custom never stales 
their variety. They represent the highest and last 
developments of a long line of improvements in 
greater or lesser details, each one of which is the out- 
come of extended experience and sound mechanical 
judgment. We may profitably occupy a consider- 
caw 4 time in the discussion of them and their 
work, 

The turret-lathes form a group in which the 
turret is the one and almost the only basis of 
similarity. Such of these lathes as have been 
most highly developed may be justly regarded both 
as highly specialised machine-tools and as com- 
bination tools. To which class they may be rele- 
gated depends on the way in which the subject is 
regarded. If considered simply as machines, they 
are certainly very highly specialised ; but if re- 
garded from the point of view of variety of opera- 
tions, they are better representative of combination 
types than many machines classed as such. Turn- 
ing, facing, boring, and screw-threading were the 
primary functions for which the early turret lathes 
were built, work which they appropriated from 
the lathes and screwing-machines. ll the multi- 
tudinous details of present-day construction, the 
self-acting devices, the coarse and fine adjustments, 
the facilities which are provided for rapid changes by 
automatic methods, or nearly all of these, were and 
are absent from the ordinary designs. These devices 
have for their object the saving of time, which, 
apart from their help, is occupied in tentative 
acjustments, settings, and measurements. More- 
over, each one is so designed in regard to its action, 
its strength, and stability, as to fulfil its function in 
the most efficient manner. Having no other duty 
to perform, every item which makes for efficiency | 
1s correlated to its particular function. | 





If we omit the cone drive, there is no very great 
difference in the external and general aspect of 
high-class turret-lathes of the leading types as made 
now and, say, ten years ago. But when these lathes 
are studied and compared in detail, numerous 
later improvements are apparent which make for 
increased efficiency. Regarded, therefore, from 
this point of view, the modern turret-lathe is a 
highly specialised and most efficient machine. If 
we look at the fittings of the turret and of the 
cross-slide in their higher elaborations, we see 
a congeries of tools and appliances which are 
| designed, constructed, or modified in hundreds of 
| different ways to adapt them for dealing with the 
| varied castings or forgings tooled in the lathe. 
| They afford excellent examples of combinations of 
tools, though in a different sense from that which 
we usually understand in machine-tool design. 
These two aspects are suggested by the different 
| forms in which the Herbert lathes are built and the 
details of their construction. They include the 
| capstan lathes, the hexagon turret-lathes, the com- 
| bination turret-lathes, and the automatic turning- 
| machines, which are also lathes with turrets. The 
|combination turret-lathes are made in a series of 
| four, which range from 9-in. centres to 11-in. centres 
| (Fig. 48, Plate LII.). The following observations 
| relate in the main to all the lathes, with some varia- 
tions to be noted. 

In the first place, although the pattern of head- 
stock with a three-stepped cone is built, the single 

ulley-head fitted with gearing is also manufactured. 

he 9-in.-centre lathe takes a 4-in. belt, and requires 
5 horse-power ; the second a 64-in. belt and 7 horse- 
power, the lathe being of 11-in. centres. In the first 
case three steps on the cone and two counter speeds 
give 12 cslnihe speeds. The same steps with one 
counter speed give six reverse speeds. For the 
ll-in.- centre machine there are three counter 
speeds and 18 spindle speeds. With the single 
pulley-head on the 9-in. machine there are 16 
speeds in each direction. Four speeds in either 
direction can be instantly obtained by friction 
clutches. The single pulley is mounted in ball- 
bearings. The thrust of the spindle is taken by a 
ball-thrust bearing. The bearings are of gun-metal 
lined with white metal, and are lubricated by syphon 
oilers. The spindle-nose is flanged, and bars 
3% in. in diameter can be put through the 9-in.- 
centre lathe, but the one of 1lin. centre is made to 
receive 54-in. bars. 

The movements by which the work is tooled are, 
however, those which possess most interest to a pros- 
pective user. These include three main elements : 
the hexagon turret, the cross-slide, and the screw- 
chasing apparatus. The turret is of the usual hexa- 
gonal form, inclined to permit long tools to clear the 
pilot handles in front of the slide. Its slide is 
fitted with a long, narrow guide to the front shear 
only of the bed, to which it is clamped instantly 
by a long, tapered gib moved endwise with a hand- 
lever. This slide is lubricated from the inside to 
prevent dirt from working inwards. The apron 
of the turret-slide is fed in each direction at 
eighteen different rates in all these lathes. It 
encloses a change-gear arrangement by which the 
relative feed rates of the turret-slide, and of the 
saddle of the cross-slide which carries the square 
turret, can be changed. The object of this is to 
combine a coarse turning feed from the saddle 
with a fine boring feed from the turret when both 
operations are simultaneous. Each face of the 
turret has its own self-selecting automatic stop, 
which acts as a dead-stop. On the six faces box 
tools can be bolted. Through the holes boring-bars, 
drills, and reamers can be carried, or long 
driven from the head can be passed through them. 
To ensure very accurate results in lengths, an 
indicator is used, consisting of a disc which rotates 
with the shaft of the cross-handle. On this disc 
are three adjustable dogs a index lines marked 
on them. The boss on the slide has a fixed disc 
having three lines marked to correspond with those 
on the dogs. If, when the turret-slide is held hard 
up against a dead-stop, one of the dogs is set so as 
to come opposite one of the index lines on the 
boss, the indicator ensures by its position uniform 
pressure on the dead-stop, independently of any 
changes of pressure on the cutting tools as they 
become dull with use. 








The saddle of the cross-slide has nine feeds, alike 
in the longitudinal and transverse direction, set by 
the rotation of a hand-wheel, the feed in use being 
indicated on a dial, both being interlocked in re- 
lation to each other and to the chasing apparatus. 





Both feeds can be reversed. Both motions have 
automatic and dead-stcps with fine adjustment 
screws. The cross-slide carries a square turret of a 
solid-steel forging. ‘ 

The chasing apparatus in these lathes comprises 
a leader driven by gearing in the feed-box at the 
front left hand of the bed and a nut engaging with 
the leader. Seven leaders form an equipment, and 
either one will cut pitches which are multiples of 
its own pitch in the ratio of 1, 2,4 in the 9-in.- 
centre lathe, or 1, 2, 3, 4 in the 11-in.-centre 
series. These are changed by a lever at the feed 
gear-box. Right or left-hand screws can be cut, as 
desired, by the movement of a lever. The with- 
drawal of the nut from its leader withdraws also 
the tool or chaser from its cut. 

Messrs. A. Herbert's automatic turning-machines 
are a by one of 19 in. swing (Fig. 49, 
Plate LII.), on which 3-in. cast-iron flanged coup- 
lings are being tooled. The machine combines 
mechanism peculiar both to the turret-lathe, and the 
automatic screw machine, with its cam-operated 
movements derived from a drum-shaft below. 
To increase the efficiency of the turret, it is 
supported by an overhead arm attached to a stiff 
central pin in the centre of the turret. The 
machine is unique; its output is tremendous, 
fairly large pieces being tooled in it at prices 
measured by a few pence each. There are some 
differences in detail in the smaller and larger 
machines, but they do not affect the general design. 
The headstock contains the driving-gears enclosed 
in oil, driven by belt-pulleys from a self-contained 
counter-shaft, or motor driven. In either case 
sixteen spindle speeds are available. Four ratios 
of speed changes are obtained without changing any 
pulleys or gears. Two ratios are obtained in the 
gears by moving the handle in front of the head. 
The starting and stopping lever actuates a brake 
which brings the spindle quickly to rest as soon as 
the belts are on the loose pulleys, which pulleys run 
on annular ball-bearings. When a cycle of operations 
is completed the belt is moved automatically on to 
the loose pulley, thus stopping the machine to 

rmit of taking out the finished piece and insert- 
ing another. The spindle is hollow, to permit of 
using draw-back arbors and draw-back collet- 
chucks. The spindle-nose has a flange forged 
solidly with it, to which the chuck is _ bolted 
directly, so reducing the overhang. The thrust is 
taken by a large ball-bearing. A_ boring - bar 
support can be fitted in the hole in the spindle, to 
enable boring-bars to be piloted through. The 
capstan is square, and its flat faces are grooved for 
the ready adjustment of tools, and tools from the 
firm’s capstan lathes will interchange on these. 
By means of a shock-absorber the indexing-bolt is 
relieved of the momentum due to rotation, and 
this, with the overhead support, tends to steadi- 
ness of operation and durability. The capstan 
slide and its drum are adjustable by rack and pinion 
relatively to the chuck to suit work of different 
lengths. The top slide has an additional rack and 
= to facilitate the setting of the tools. Each tool 

as its own adjustable dead-stop. Thecam-drum by 
which the capstan is operated is boxed in and re- 
volves in an oil-bath. For each cam there are seven 
feeds, which are set automatically as each tool 
comes into action. A disc seen at the right-hand 
end of the machine carries six adjustable change- 
feed dogs—-four for the capstan and two for the 
cross-slide tools. The dogs can be set anywhere 
round the disc, grooved for the purpose. Each dog 
has seven holes corresponding with the seven feeds, 
and is provided with a pin to be placed in the hole 


bars | that corresponds with the desired feed. As the 


cam-shaft rotates, the pin sets the feed before the 
tool begins to cut. The range of seven feeds can 
be raised or lowered in rate by change-gears, giving 
fourteen feeds in all for each cam. The cam-shaft 
and the feeds derived from it are driven from the 
headstock, but the idle motions are driven at quick 
and invariable s 8 from a constant-speed shaft 
at the back of the machine. 
There are two cross-slides, at the back and front 
of the machine respectively, each with its own ad- 
justable cam and return-cam. They are adjustable 
independently along the bed, and can operate either 
at the same time or separately. Roughing and finish- 
ing cuts can be taken simultaneously. h cross- 
slide has its own adjustable dead-stop, and a screw 
—— to regulate the diameter being turned. 
ot_ only have Messrs. Alfred Herbert a very 
fine collection of machine-tools in operation of the 
firm’s own manufacture, but also others for which 
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they are agents. The machines are grouped on 
two stands. Some are driven by countershafts, 
others by individual motors. Many of these tools 
have been illustrated in ENGINEERING, but some 
have not. 

The pillar-and-knee horizontal spindle milling- 
machines of the firm are represented by a single- 
pulley machine of large capacity (Fig. 50, Plate 
LIIL.) having a longitudinal travel of table of 
42 in., a cross travel of 134 in., and a_ vertical 
travel, measured from the centre of the spindle, of 





from lin. to 2lin. The power of the machine 
may be gauged from the fact that it can absorb as 
much as 12 horse-power. Its net weight is 8652 lb. | 
The machine at the Exhibition is taking a heavy | 
cut on cast iron using a cutter 9 in. wide. It will | 
take a cut 8 in. wide and 0.65 in. deep with a feed of 
9} in. per minute, removing 48.1 cub. in. per minute. 
It is a machine, therefore, of very great power, 
often termed the ‘‘ plain manufacturing type.” If | 
its features are studied in detail, they present a_| 
large number of very interesting aspects. 
To begin, the drive takes place from a single- | 
belt pulley, and this runs on annular ball-bearings | 
mounted on a stationary sleeve fixed to the column. 
There is thus no belt pull on the driving-shaft, and | 
friction is reduced toa minimum. The machine is 
started and stopped from the pulley by one of the | 
firm’s friction-clutches on the first driving-shaft, 
operated by a hand-lever easily accessible from the 
front of the knee. A motor-drive is often substi- | 
tuted for that of the pulley. Both speeds and feeds | 
are changed by gears ; the first are enclosed in the 
column, the second in a box at the base of the 
column. The speed-box is a separate unit, which 
can be removed bodily from the interior of the 
column. It contains all the driving-gears except 
two which are keyed tightly on the spindle, and 
provides sixteen speeds to the spindle in geometri- 
cal progression and in either direction, the spindle 
being reversible to suit special operations. The 
speeds range from 16.4 to 427 revolutions per 
minute. Sliding-gears are used in preference to 
other methods. The driving-gears fast on the 
spindle are larger than any cutter which is used, 
rs ensuring a smooth drive. A useful speed- 


plate shows how to obtain any speed, and gives by 
oe the — 
e 


surface speed for cutters of 
different sizes. T ears are of hardened steel, 
and are flooded with oil by a force-pump within the 
column. 

The feed gear-box, also similarly supplied with | 
oil, provides the longitudinal, cross, and vertical | 
feeds, all reversible by a single hand-lever at the 
front of the knee. The gears are driven by a single | 
pulley from the first driving-shaft, the belt being | 
preferred to the use of chains and shearing-pins, as 
a safety device. The feed-pulleys, like the main driv- | 
ing pulley, run on annular ball-bearings. Eighteen | 
feeds are obtained by gearing ranging from @ in. to 
224 in. per minute. These are selected by the | 
firm’s patent dial feed motion, the dial being located | 
on top of the feed-box. The dial is — rotated 
until the number that corresponds with the feed 
required comes opposite the pointer. Feeds are 
interlocked, the handles for engaging them having 
safety stops to prevent them from being moved too 
far when disengaging one feed, and thus acci- 
dentally engaging another. Shafts with gears 
transmit the feeds to the knee, universal joints 
being avoided. 

The table is actuated by a fixed screw of quick 
pitch, which is always in tension, and as it is not 
splined, the life of the nut is prolonged. The 
revolving nut, of phosphor-bronze, is in two lengths, 
to provide adjustment for wear, and its over-all 
length is nine times the diameter of the screw. It | 
is driven by wide steel spur-gears instead of bevel- 
gears. The thrust of the feed is taken by a large | 
ball-thrust bearing. The cross-feed nut and the | 
thrust-bearing of the cross-feed are adjustable for 
wear. Both this and the avtomatic vertical feed | 
are engaged and released by handles at the front | 
of the knee, each with an indicator plate to show | 
the method of operation. All the feeds have auto- | 
matic stops in both directions. In addition to the | 
ordinary stops, each has a safety stop to disengage | 
the feed just before the end of the rated travel is | 
reached. 

Many other automatic features must be 
over lightly. Nothing that makes for efficiency or 
solidity seems to have been overlooked. The 
principal castings are made in dry sand. The box 
form is adopted in column and knee. The knee is | 
clamped to the overhanging arm. The table has a | 








{end expansion of work. 
| feature is the 


flush top, so that work can be supported over its 
entire surface. The T slots run right through, 
and a plate fixed at each end prevents suds from 
escaping. The table and cross-slide are oiled auto- 
matically and the flow of oil takes place from the 
inside, so keeping the slides free from dirt. The 
cross-slide has square edges and a narrow central 
guide with a taper gib. e saddle is gibbed and 
clam to the outer edges. A smaller horizontal 
machine, which has many similar features to the 
foregoing, is also shown. It is taking a heavy cut 
in cast iron, using a coarsely pitched roughing 
cutter 5 in. wide. 

The group of vertical milling-machines built by 
Messrs. Alfred Herbert, Limited, is represented by 
one of medium dimensions (Fig. 51, Plate LIII.). 
It has a longitudinal table feed of 48 in., a trans- 
verse feed of 18 in., a vertical adjustment of 16 in. 
to the table, and a circular table of 24-in. diameter. 
The machine takes 10 horse-power to drive it. Many 
of the details and devices embodied resemble those 
in the horizontal machines, being improvements or 
patented devices by the firm, as pulley-drives, 
geared changes, the dial-feed motion, pump lubri- 
cation, and so on. 

The main spindle is driven from a single pulley, 
16 in. in diameter, taking a 5-in. belt, running on 
ball-bearings mounted on the outside of a fixed 
sleeve, so avoiding belt pull on the first driving- 
shaft. Thence the spindle is driven by one of the 
firm’s friction clutches through gears enclosed in a 
box and driving to the spindle-gears which are 
mounted on a fixed sleeve; this relieves the 
spindle from thrust due to the gear-teeth. The 
gears in the box provide eight speeds, doubled by 
a gear-change at the top of the machine, which 
speeds range from 17 to 400 revolutions per minute. 
All gears are of hardened steel and run in oil. 
The changes are interlocked and are read off on 
aspeed-plate outside the box. The spindle is driven 
by keys on opposite sides. It has a tapered No. 12 
hole with a box-clutch drive and a draw-bolt for 
arbors. The nose is tapered externally to receive 
large cutters. The diameter in the main bearing 
is 34 in. The latter is adjustable and of phosphor- 
bronze. The thrust is taken by washers of hard steel 
and white metal. The head is balanced, has quick 
adjustment by rack and pinion, and fine adjustment 
by worm gear, with a large index disc. A taper 
gib clamps the spindle-head along the whole length 
of its slide. A large annular T slot surrounds the 
spindle bearing, and receives a high-speed milling 
apparatus, to be noticed directly, and arbor sup- 


| ports or other fixtures. 


The feeds number sixteen, ranging from 1 in. to 
16} in. per minute. They include the longitudinal 


'and transverse movement to the table and the 


vertical movement of the head. The feed-gears 
are driven from a pulley belted from the first 
driving-shaft independently of the spindle speeds. 
They are put in according to the indications of the 
dial feed motion, are all reversible, and can be 
engaged or disengaged, altered or reversed, from 
the front of the machine while it is running. All 
have automatic and dead-stops and continuous 
lubrication. The circular table has hand and auto- 
matic circular feed by worm and wheel, but partakes 
of the automatic longitudinal and transverse table- 
feeds. The longitudinal feed-screw of the table is 
stationary, and the nut revolves. The tables and 
knee are elevated by a telescopic screw through 
bevel-gears, and the load is taken on a ball-thrust 
bearing. The lubrication of the gears and slides is 
effected similarly to that described in connection 
with the previous machine. 

Messrs. Alfred Herbert, Limited, manufacture 
universal grinding-machines in 12-in. by 60-in. and 
12-in. by 36-in. sizes, and one of the latter machines 
is exhibited. The engraving, Fig. 52, illustrates 
this, and the principal features may be rapidly run 
through. Two convenient arrangements are in- 
cluded, one being the reversible work-head, which 
has a dead-centre fitting at one end, and a live-centre 
at the other, each with its own pulley, so that either 
can be rapidly brought into alignment without 
changing any parts. The tailstock, which is furnished 
with a diamond-holder for truing the wheel, has a 
solid screw-feed, with spring centre to permit of 
he other convenient 
rmanent inclusion of the internal 
grinding-spindle at the rear of the main-wheel 
spindle, so that by removing the wheel, and sub- 
stituting a pulley to drive the internal spindle- 
pulley, the machine is ready for hole-grinding. To 
relieve the slender spindles of belt-pull, the driving- 





pulley runs on ball-bearings independent of the 
spindle, and a loose connection rotates the spindle. 
A parallel bearing receives the latter near the 
= and a ball-bearing is situated at the inner 
end. 

There are two automatic feeds, one for travers- 
ing the table, and the other for imparting cross- 
feed to the wheel-head, this latter occurring at the 
end of each stroke, and having a trip-motion to 
automatically stop at any desired size of work. 
Adjustment is provided to compensate for the wear- 
ing down of the wheel. An independent constant- 
speed pulley operates the table traverse, the rate 
being varied by moving the small vertical handle 
seen near to the right-hand end of the bed. Any 
rate between 7 in. per minute and 7 ft. per 
minute is obtainable, while the table is moving, 
and this is useful while dealing with work having 
age that may be jumped across quickly to bring 
the wheel into operation on another shouldered 
portion. 

The automatic table reverse is actuated by the 
dogs on the front of the table encountering the 
reverse lever, which also works the cross-feed 
lever. The dogs are locked by serrations on the 
underside of the bar on which they are adjusted, 
so that no dirt can clog the notches and interfere 
with accurate setting. When it is necessary to run 
the table past the stop limits, a dog may be swung 
upwards to pass the trip-lever, and dropped down 
again without disturbing the accuracy of adjust- 
ment. A diagonal bolt arrangement is adopted for 
clamping the work-head and tail-stock to the table, 
thus ensuring that the two heads are pulled over 
against one edge at every time of clamping. Clamp- 
ing of the swivel-table, which turns on a hardened- 
steel pin fitting in a phosphor-bronze bush, is 
effected by the handles at either end, and a fine 
adjustment is provided for precise setting for taper 
grinding. 

The back-rests comprise horizontally and verti- 
cally adjustable blocks of wood, white metal, 
brass, or other material, depending on the class of 
material being ground, each adjustment being made 
by separate screws. Enclosed spiral springs resist 
the pressure on the blocks, and the compression of 
these can be varied, or they may be rendered solid 
if required. A tank, mounted on pivots to render 
emptying and cleaning a matter that can be accom- 
plished in a few moments, is located at the back 
of the bed, and the pump fitted to the tank is con- 
nary by a flexible hose to the hood encircling the 
wheel. 

Not so very long ago it was considered a striking 
innovation when sensitive drilling-machines were 
fitted with ball-races to all the running spindles 
and pulleys, but the practice is rapidly extending 
to other types of machine-tools. One of the 
latest examples is manufactured by Messrs. Alfred 
Herbert, Limited, and shown at their stand, con- 
sisting of a twist-drill grinder, with the spindle, 
the countershaft, the loose pulley, and the drill- 
holder all mounted on ball-races. The advan- 
tages, apart from the ease of movement, are 
that adjustments are only required at long in- 
tervals, lubrication is only necessary once a year, 
and the moving parts keep cool under continued 
service. Rigidity is ensured not merely by the 
strength of the parts, but also by the fact that the 
drill-holder has no weakening longitudinal move- 
ment, but the feed is given to the wheel bearings 
instead. Oscillation is imparted to the holder by 
grasping the ball-ended handle seen projecting to 
the left of Fig. 53, Plate LIV., and the forked 
bearing in which the holder boss turns is clamped 
firmly in the split socket cast with the framing of the 
machine. Any sized drill within the capacity of the 
machine (that is, from } in. up to 2} in. in dia- 
meter), when placed in the Y holder, is automatic- 
ally set in the correct position to produce the 
proper clearance. The clearance angle increases pro- 
gressively towards the centre, giving the greatest 

ossible amount of durability to the edge, this 
Colne produced by the position of the axis of 
oscillation. ; 

The wheel spindle bearing, in which the spindle 
runs in dust and water-proof bearings, and has its 
end play automatically taken up by a spring, 1s 
moved along bodily by pulling at the handle seen 
projecting over the wheel-hood, and a stop arrests 
the travel of the wheel, so that each lip is ground 
equally. No pump isemployed to supply the water 
to the wheel, because the rotation of the latter acts 
as a centrifugal pump, and raises the water from 
the basin, which has a water-level indicator. To 
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CONSTRUCTED BY MESSRS. ALFRED HERBERT, LIMITED, ENGINEERS, COVENTRY. 
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Fie. 48. 9-In. CentRE ComBiInaTION TURRET LATHE. 























Fic. 49. Automatic Turntnc-Macuine. 
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UNIVERSAL GRINDING-MacHINE. 
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Figs. 154 ro 156. 
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SPINDLE SPEEDS. 


WitnHovut Gear. 


Fast Slow 


Counter- Counter- 


Shaft. Shaft. 


650 326 
400 2000 
245 123 


py 24-In. Fuat Turret LatHe. 
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12-IN. BY 72-IN. PLAIN CYLINDRICAL GRINDING-MACHINE AT OLYMP' 4. 


CONSTRUCTED BY MESSRS. GREENWOOD AND BATLEY, LIMITED, ENGINEERS, LEEDS. 


(For Description, see Page 502.) 
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keep the wheel in good shape, a truing apparatus 
is permanently at the back of the hood, and is 
operated, when desired, by manipulating a lever. 
On the other end of the wheel spindle a narrow 
thinning-wheel is placed for use when the webs 
of drills become thickened by repeated grinding 
off. It is protected by a guard, and a suitable 
rest is provided to support the drills while being 
thinned. Alternatively, a 12-in. steel disc for cloth 
or paper-grinding discs may be supplied for this 
end of the spindle, with a rest of plain type, or 
with a grinding fixture for sharpening the dies of 
the ‘‘ Coventry ” die-head. 

The plain Lumsden grinder, as built by Messrs. 
A. Herbert, Limited, shown in Fig. 54, Plate LIV., 
is a small tool-grinder having a cup-wheel, working 
on the face. The wheel is 12 in. in diameter and 
6 in. deep. Tools can be ground on either side of 
the face, an adjustable rest being fitted to each. 
Dry or wet grinding can be done. The wheel runs 
normally clear of the water in the pan. It is sub- 
merged by turning a hand-wheel, which lowers a 
float in the water, so raising the latter into con- 
tact with the wheel. A sheet-iron guard is arranged 
with means to direct the water to the front of the 
wheel. The machine is driven by a motor, but a 
countershaft drive can be fitted. It is put im and 
out of action by a pedal. All shafts run on ball- 
bearings. 

The tooling of the iron castings, Figs. 55 to 58, 
annexed, is being done at the stands of Messrs. 
Alfred Herbert, Limited, the operations being 
divided between the No. 17 and the No. 9 com- 
bination turret lathes. In the first operation, on 
Fig. 55—being a friction-clutch gear made from 
iron castings—on the No. 17 lathe, the casting is 
held with soft jaws in a three-jaw chuck fitted 
with a steady-bush, and rough-turned and bored 
on the larger diameters. The rough - turning 
is done on the outside diameter, 14} in., and the 
end of the casting faced from the square turret. 
The rough-boring is done simultaneously with a 
cutter held in a bar, with a split bush in a boring- 
bar holder bolted to the turret, boring under 13} in. 
The bottom of the hole is rough-faced, with a tool 
held in the square turret. Both bores are next 
finished, and also the bottom face of the larger hole, 
by means of a combination tool bolted to the turret. 
This isa bar with a split-bush fitting and holder, 
with tools self-contained. At the same time a 
tool in the square turret finishes the outside dia- 
meter, the end of the casting, and chamfers the 
edges. Then the 3}-in. hole is ‘‘sized ” with a 
cutter in a bar in a holder bolted to the turret. 

The work is completed on the No. 9 lathe. The 
part turned is held in soft jaws in a three-jawed 
chuck. The end of the gear and the face of the 
casting are tooled, using a standard turning and 
facing tool held in the square turret. Then a 
combination tool bolted to the main turret rough- 
bores the 4,°;-in. hole, rough-turns the 5}-in. dia- 
meter, and finishes the face end of the gear. It is 
built up of a cutter in a bar, and two tools, each in 
its own holder. At the same time the 98-in. 
diameter portion is being rough-turned by a tool 
in the square turret. The finishing of the bore, 
4,5; in. in diameter, of the turned portion, 53 in. 
in diameter, and the facing of the end of the cast- 
ing, are done by a combination tool bolted to the 
turret, similar to that used for roughing the same 
parts. At the same time the 98-in. diameter is 
finished by a tool held in the square turret. A 
form tool then held in the square turret turns the 
two recesses. Finally the screw of 12 threads per 
inch is cut with a chaser held in a holder in the 
square turret, the machine running reversed. 

_ A half-coupling of cast iron, not illustrated, is 
being produced on the automatic turning-machine. 
he boss portion is gripped with hard jaws in a 
three-jaw chuck fitted with a steady-bush. A com- 
bination tool, bolted to the turret, comprising a 
cutter in a bar, and two tools in holders rough-turn 
the flange and spigot, and rough-bore the holes. 
At the same time the spigot is being rough-faced 
with a tool in a holder on the back cross-slide, and 
the flange is being rough-faced with a tool in a holder 
on the front cross-slide. Afterwards the hole is 
finish-bored for two-thirds of its length, using a 
cutter in a bar in a holder bolted to the turret. 
lhe completion of the finish-boring is done in the 
next operation, in which a combination tool bolted 
to the turret performs that duty and also finish- 
turns the flange, and finish-turns and faces the 
spigot. Also at the same time two tools in a holder 
in the tool: block of the front cross-slide finish-face 





the front and chamfer the back of the flange. 
Finally the hole and the spigot are ‘‘ sized,” using 
cutters in a bar, and in a boring and facing head 
held in a boring-bar holder bolted to the turret. 

The No. 2 hexagon turret-lathe is producing the 
connecting-rod big-end bolt, Fig. 56, from 1}-in. 
mild-steel bar. ‘The bar is held in a toggle-chuck, 
and fed out to the required length, using a stop ina 
triple holder bolted to the turret. The portions, 1 in. 
in diameter, are first turned, using a cutter in a roller- 
steady turning-tool fitted with a bush and bolted 
tothe turret. Next a facing cut is taken under the 
head, using a cutter in a roller-steady bolted to the 
turret. Then the end is rounded with a cutter in an 
ending-tool held in the triple holder bolted to the 
turret. Afterwards the head and the {-in. dia- 
meters are dealt with by means of a forming-tool 
ina form and cut-off tool-slide bolted to the turret. 
The thread is then screwed with dies in one of the 
firm’s ‘*‘ Coventry” die-heads, held in a hole in the 
turret. The piece is finally cut off witha tool in a 
cut-off slide bolted to the turret. 

Two pieces of work are being done on larger and 
smaller full automatic screw machines. The hollow- 
end pinion-shaft, done on the larger one, the firm’s 
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FRICTION CLUTCH MADE FROM IRON CASTINGS 
#° OPERATION ON N°17 COMBINATION TURR:LATHE 
2™°OPERATION ON N29 COMBINATION TURR:LATHE 








INNECTING ROD BIG END BOLT MADE FROM MILD 
- STEEL BAR ON N22 HEXAGON TURR: LATHE. 
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ARMATURE SHAFT MADE FROM MILD STEEL BAR 
ON 110 LODGE & SHIPLEY LATHE. 


No. 13 machine, is shown by Fig. 57 made from 
23-in. mild-stecl bar. It is held in an automatic 
chuck and fed out to the required length. The first 
operation is done by a combination box-tool bolted 
to the turret. It comprises a turning tool which 
turns the body to 1} in. diameter; three tools which 
centre, face, and chamfer the end, with a roller- 
steady. The hole is next drilled up, the drill being 
held in a hole in the turret. At the same time the 
head is shaped with two form-tools in a holder on 
the back of the cross-slide. The hole is afterwards 
bored from the turret. The thread is screwed with 
dies in a self-opening die-head held in a hole in the 
turret. Finally, the piece is cut off with a tool in 
the tool-post on the front of the cross-slide. Fig. 58 
is an armature shaft turned in mild steel on one of 
the Lodge and Shipley lathes. 

The growth in the practice of grinding is reflected 
in a goodly array of machines of universal and of 
special types for cutter and tool-grinding, for 
cylinder, and hole and bush-grinding Among the 
latter, the Heald machines are shown by Messrs. 
Alfred Herbert, including those for cylinder-work 
and for internal grinding. Though both operate 
on bores, the differences in design are those asso- 
ciated with the planet spindle, dealing with articles 
too heavy to be rotated, and those of the plain 
spindle grinding rotating pieces. The differences 


are of a radical character, both in regard to the 
machine and the methods of chucking. The methods 
of holding work to be ground internally have to 
suit the two great groups of objects dealt with. 
Mainly the differences depend on whether the wor 
done is ordinary 20 aa. ip 
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though still internal, is termed cylinder grinding. 
The first deals with the smaller holes up to, say, 
3-in. bore, the second up to 9-in. bore. The essen- 
tial differences are that, in the first, the work 
rotates, and that, in the second, it is fixed, and a 
planet grinding-spindle is used. The work in the 
first being small and light, is chucked by methods 
similar to those adopted in the lathe and common 
grinder. In the second, it is held on tables with 
or without the interposition of jigs and fixtures. 

Yet again the work of internal grinding is but 
one aspect of a larger but closely related, or indeed 
almost identical, group of manufactures developed 
by the practice of hardening running parts and the 
bearings of running parts. Bearings and spindles, 
gears, cutters, are ground after hardening. If they 
were finished with cutting-tools, they could not be 
hardened ; or if hardened subsequently, they would 
have to be lapped as in the old style. No matter 
how hard and slender a bush or a gear may be, 
the grinding-wheel operated in a suitable machine 
will finish within fine limits cheaply and accurately. 

The grinding of holes done on rotating pieces of 
work is a process developed from the old lathe 
practice, and is still embodied in some fittings made 
for use specially on lathes and others on bench- 
grinders. The highest developments are those of 
the internal grinding-spindles fitted to universal 
and plain cylindrical grinding - machines. The 
earlier designs, and those included in the bench- 
grinders are destitute of precision movements, the 
diameters having to be checked and arrived at by 
guess and trial. But in the cylindrical grinders the 
diameters are set by micrometric measurements, so 
that dimensions are precise without the necessity of 
taking trial measurements. These are embodied in 
the wheel-slides and their adjustments, which 
serve alike for external and internal grinding. 
Minute feeding adjustments are necessary in the 
work of grinding because of the incessant wear of 
the wheels. The problems and difficulties and pre- 
cautionary measures which arise out of this fact are 
familiar. 

With the growth in the dimensions of internal 
work, fixed and ground, the vertical-spindle ma- 
chine has developed amazingly. Vertical machines 
for bush-grinding and lapping have long been used 
in the locomotive shops, but the vertical design has 
vastly more representatives than formerly, and 
with much greater range in capacities. The same 
arguments may be urged in favour of the vertical 
spindle-grinder over the horizontal as for the verti- 
cal boring and turning mill over the common lathe, 
the advantage being convenience of handling heavy 
masses, the visibility of the work being done, the 
falling away of the cuttings, the absence of over- 
hang, the perfect balance, &c. But the horizontal 
machines are apparently as common now as the 
vertical. They seem to predominate in American 
and English practice. 

The Heald cylinder-grinder is of pillar and knee 
design. The cylinder is bolted either to the table, 
or enclosed in a jig carried on the table, which also 
imparts to the work the horizontal traverse or feed 
towards the wheel, parallel with the axis of the 
grinding-spindle. Double or multiple cylinders 
can be set and ground by the adjustments of the 
cross slide. Three feeds are obtainable by a change- 
speed gear-box. These act automatically, and 
reverse at any desired point. The wheel spindle 
rotates at a high speed in a slowly-revolving planet 
sleeve, within which it is carried round in a circle, 
which, plus the diameter of the grinding-wheel, is 
that of the diameter of the bore. Four speeds of 
rotation can be given to the sleeve by gears in a box 
to suit work of different diameters and varied 
materials, and three sizes of wheel spindle are 
fitted interchangeably. The radial f or cut is 
put on by a ratchet wheel which can be operated 
while the machine is running, and rapid adjust- 
ments can be made with a crank. A pump and tank 
and an exhaust fan form a part of the equipment. 

The Heald internal grinder (Fig. 59, Plate LV.) 
is one built for dealing with small holes as distin- 
guished from cylinder bores. It does the same kinds 
of work which have been hitherto mostly put on the 
plain and cylindrical grinding-machines. But it is 
specially built for just the one kind of duty, for 
which the grinding-head spindle is set axially with 
the work spindle and supported by the base of the 
machine, and has speed and feed arrangements 
worked out for the one set of duties uncomplicated 


| by the inclusion of duties of other and wider ranges. 


In this machine the travel is given to the wheel- 


grinding or that which | head, three speeds being available’ one rapid for 
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roughing, and two slower for boring and finishing. | 
These are obtained from a gear-box mounted on 

the front of the base. Feeds are both by hand} 
and power, also by a change-gear box on the front, 

and with adjustable table-dogs for reversing. Five 

speeds of rotation are provided for the work to| 
suit different diameters of holes and also for rough- | 
ing and finishing cutsin the same holes. These are 
obtained from a single belt drive and a quick 
change gear mounted on the overhead, and form- 
ing part of the countershaft. All these movements 
represent advances on the older design of stepped- 
cone belt-driven machines. Two belts only are 
used from the countershaft, one coming to the 
work-head and one to the driving-pulley, whence 
the wheel-spindle pulley is belted. 

The headstock swivels on a bridge casting to 
any angle up to 45 deg. on either side of the centre 
line. The graduations are made both in degrees 
and in inches of taper per foot. The chuck-spindle 
is of high-carbon steel running in adjustable phos- 
phor-bronze bushes, dust-proof. A 1,%;-in. hole 
passes through the spindle to enable the collet 


iil 





chucks to be used for holding small pieces. The 
same hole does duty by serving as a channel | 
to draw the dust through in dry grinding, and to} 
serve as a water supply for wet grinding. 

The wheel spindle is driven with V-shaped belts 
from the idler pulley at the rear, which is adjustable 
to maintain the belt tension on the short drive. 
It has two steps, one, the smaller, being belted 





from the counter-shaft, the other, the larger, 
driving to the wheel-spindle. As a range of several 
wheel-spindles suitable for different sized holes is 
supplied interchangeable on the slide, the endless 
belts used can be — of? and on instantly. Two 
V belts drive on either oi two pairs of grooves, 
larger and smaller, to give two —_ readily 
changed. The smaller steps are of value when 
whee have become partly worn down. 

Examples of hole-grinding done on the Heald 
internal grinder show its general handiness and the 
scope of its operations. Common face-plates and 
draw-in collets are both employed. The swivel of 
the work-head permits of angular settings. The 
illustrations on Plate LV. show how the various 
jobs are held while these operations are being 
performed. 

Common jaw-chucks screwed on the spindle nose 
will take many articles which have to be ground in 
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Fie. 76. 84-In. Centre Hieu-Srerp LatHe. 


























:S 





Fic. 75. Sensitive Rapiat Driviisc-Macuine. 


the bores. A spur-gear may be held in plain jaws 
to have its bore ground. Opposite sides of a 
piece of work may be ground parallel and tapered 
respectively by swinging the head to give the angle of 
taper. If the tapered side is done first, a face-plate 


then has its edge turned to the taper, and the piece 
being turned round is placed over it and secured with 
a central bolt, while the parallel portion is being 
ground. Two bores in one piece, either parallel or 
tapered, can be ground at one chucking by simply 
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moving the wheel inwards or outwards to suit the 
two radii. Details of the wheel-head and spindle 
are shown in Fig. 74, Plate LV. 

A large volume of useful work is done, especially 
in gear-wheels, by the substitution of draw-in collets 
for the common chucks. It isa method valuablewhen 
my have been slightly distorted by hardening. 

his comprises a chuck body screwed to the nose of 
the spindle enclosing a tapered sleeve split in three 
or four places, which sleeve is fitted with false jaws 
held in place by screws. These jaws are made of 
various diameters, The Heald latest collet-chuck 
is shown by Figs. 60 to 62 ; it has adjustable jaws 
made in two parts to hold work of any size from 
§ in. in diameter up to 8 in. in diameter. A is the 
body, B the tapering split sleeve, C the false jaws, 
D the adjustable jaws. 

Three methods are employed in chucking gears. 
The usual one is that in which the gears are 
held by the tops of the teeth, as in Fiy. 63, a, a, a. 
The objection to this is the possible want of 
truth in the teeth due to inaccurate cutting or 
to distortion in hardening. Another is that of 
centering by three rolls or pieces a, a, a, fitting 
between the teeth at the pitch circle, as in Figs. 64 
and 65, adopted very much in consequence of 
the practice of hardening teeth. The objection 
to this is the inaccuracy developed by harden- 
ing, by reason of which one roll may fit too tightly 
and another too freely, since tooth spacings and 
pitchings and the pitchings of blocks of teeth 
may vary slightly. Fig. 66 shows an improve- 
ment in this method ; two pine with self-adjusting 
ends are substituted for a single rigid one. The 


third method is that by root contact, in which the | ch 


jaws make contact with the roots of the teeth. 


This is not open to either of the foregoing | 


objections, since if the gear is not true on the 
tops of tne teeth or at the pitch line, it is set by 
the roots, from which, as a base, corrections 
may be made. The contact of pins in the roots 


may be that of single pins, or two or three in| 
adjacent tooth spaces. Adjustment can be made |as in Fig. 72, but strictly in an axial direction, and where 
by securing the’ pins in a’ plate with a slot with a larger range of capacity to suit bushes of diffe-. to be drilled and tapped on one article. 








hole as in Fig. 67. 
This is necessary 
when the teeth do 
not occur in mul- 
— of three, in 
which case the 
slot-hole is a neces- 
sity. The slot must 
be a curved one, as 
shown, to maintain 
the radial distance of the pins correct. Figs. 68 | 
and 69 show the chucking of bevel-gears by the 
root contact. Here the jaws of the collet have their 
contact faces made on a bevel to fit the roots of the 
gear. By making the outer edges of the jaws as 
shown ata, they will prevent the gear from slipping 
out on the closing of the collet. 

Figs. 70 and 71 illustrate the method adopted by 
the Heald Company for chucking the large bevel- 
gears in quantity as used in automobile work. An 
unhardened gear is sunk slightly into the face-plate 
B, and secured with screws. The gear C to be ground 
is set with its face to the unhardened gear, and 
held by three clamps D. In the illustration the 
face portions of the teeth of the chucking-gear are 
seen cut away, leaving teeth of full length at only 
three parts of the circumference, on which the 
gear to be ground will be supported without rocking, 
and the hole can be ground truly. 

The chucking of bushes or sleeves should be varied 
according to whether they are thick or thin. 
There is no risk of distortion in gripping a thick 
bush as there is in thin o.2s. Unless sleeves are 
very long, they are gripped commonly in three jaw- | 


Fic. 106. 





chucks. For long bushes the method shown in| 
Fig. 72 is adopted. Here a special chuck A is| 
screwed to the spindle-nose. It receives acollar B | 


at the rear with a bevelled edge, and another C | 


| screwed on the nose, also having a bevelled edge. 


Between these edges the bush is centred and 
gripped by the screwing up of the front collar C. 


For very thin bushes the endlong grip is retained, | 



















74-In. Centre “Twink” Late. 


rentlengths. Hereacylindrical chuck A, Fig. 73, is 
screwed to the spindle-nose, having a cap B screwed 
to fit over the front end. The interior of the chuck is 
threaded to receive a collar V, which can be adjusted 
along anywhere to suit the lengths of different 
bushes within the range of capacity of the chuck. 
The cap B and collar C are each fitted with plates D 
and E, interchangeable with holes slightly larger 
than the hole to be ground, so that for bushings 
of different bores plates have to be substituted with 
holes of different sizes. The bush to be ground is 
thus gripped endwise. It has to be centred before 
grinding, which is done by a centering plug F of 
triangular section, which centres the bushing by 
the holes in the gripping plates D and E. The 
triangular shape is imparted to F in order that 
the plug may enter and centre a hole which is not 
quite circular. Afterwards the bushings can be 
mounted on an arbor for grinding the outside. 


Tue SeLson ENGINEERING Company, LIMITED, 
Lonpon. 

The view, Fig. 75, on page 492, illustrates a sen- 
sitive radial drilling-machine, shown by the Selson 
Engineering Company, Limited. The idea is to do 
the same kind of work that is performed on a light 
sensitive drill, on work which is too massive to be put 
on one of those machines. It also includes a tapping- 
spindle adjacent to the drilling-spindle, the conven!- 
ence of which will be appreciated ; while of obvious 
value for general duty, it is particularly service- 
able for motor-car, electric motor, and similar work 


a number of holes of the same size have 
Instead 
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EXHIBITS AT THE ENGINEERING AND MACHINERY EXHIBITION AT OLYMPIA. 


CONSTRUCTED BY MESSRS. J. PARKINSON AND SON, ENGINEERS, SHIPLEY. 


(For Description, see Page 496.) 

















Fic. 111. Spur-Gear Testine Jia. 














Fic. 112. Sprrat-Gear Testine Jie. 

















Fig. 113. Beve.t-Gear Testinc Jig with Recorpine Device. 


of drilling all the holes first and then changing|The drilling-spindle is belt-driven only. Ball- 


the drill for a tap, 
centrally over the 
pilot-wheel. 


the tapping-spindle is brought bearings are fitted to it, and to every running part 
hole drilled by means of the | onthe machine. The radial arm is mounted on a 
central pillar, on which it can be swivelled through 


dincer machine is self-contained, being) driven 180 deg., its weight also being$taken on ball-bear- 
ectly from the line-shaft to fast and loose pulleys. ings. The drilling and tapping-spindles which it 
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Fie. 114. Recorps rrom Testine Jics. 


carries are on one carriage. After a hole has been 
drilled the carriage is moved by a pilot-wheel to a 
stop, which arrests the tap centrally over the hole. 
The tapping-spindle, which is out of action during 
drilling operations, is driven by silent gears, and is 
started, stopped, and reversed by a lever. Six 
drilling jn are provided, ranging from 280 
to 1280 revolutions per minute. Variations to 
suit different heights of work are provided for 
by a slide on the carriage which carries the lower 
portion of the spindles. This adjustment, together 
with the hand-traverse, amounts to 144 in. 

The table is mounted on two cabinet supports. 
It is planed on the top and front, and has 
T-greoves to receive the work, A suds-tray sur- 
rounds it. That portion of the tray at the front 
part of the table is removable, so that deep 
objects can be bolted to the side. 

The 8-in. centre high-speed lathe, by the 
Selson Engineering Company, Limited, of 865, 
Queen Victoria-street, E.C., is shown by Fig. 76, 
on page 492, and it retains the belt-cone style of 
drive in preference to the alternative of gears, 
about which much might be said. The cones are 
large, so as to give a powerful drive, the smallest 
measuring 14 in. in diameter, the largest 18 in., 
and the width of each step is 38 in. The firm 
builds the same lathe with an all-geared drive for 
those who may prefer it. Sliding, surfacing, and 
screw-cutting are provided for by a gear-box, the 
changes of which are effected by moving a lever. 
Feeds are interlocked in the apron, and a drop- 
worm releases them instantly. The bed has the 
narrow guide, besides which there are a number of 
minor details of much interest, shown in the illus- 
trations on page 493, which we will now go 
through. 

The views of the bed, Figs. 77 to 81, on page 493, 
show the influence of modern ideas in modifying the 
old design of gap-bed. The gap is too valuable to 
be discarded in a lathe for general service, and it is 
therefore retained. It nearly doubles the swing, 
admitting 30 in. in diameter in this case, with a 
clear 104 in. in front of the face-plate. The bed is 
supported by the very long cabinet base which 
extends to the termination of the gap. The cabinet 
leg to the right is located some distance inwards 
away from the end, to shorten the bed as a beam 
and to minimise flexure. Both are widened at the 
rear to afford maximum stability. The bed is broad 
and deep, but the narrow front guide is only 3} in. 
in width. The cross-girts of the bed are of boxed 
form. Elongated holes are cast along the recess 
= behind the narrow guide, to allow cuttings and 
ubricant to fall through into a tray (not shown). 
The bed is suitably widened underneath the head. 
stock, and, on account of the abnormal size of the 
cones, recesses are cast out as seen in the plan and 
end view. A long facing strip is provided to resist 
the upward thrust of the rack. The filling in gap- 
piece is seen in Figs. 82 and 83, on page 493. 

Figs. 84 to 86 represent the fast headstock, which, 
besides the large three-stepped cones, contains a 
double back gear, giving two back-geared speeds 
for each single belt position, and these are doubled 





by means of a two-speed countershaft. In the 
earlier design the two sliding back gears A were 
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slid along by moving a lever B in front of the head- 
stock, keyed on a shafc passing through and carry- 
ing a lever that holds the forked block encircling 
the rim of the larger gear. The gear ratios were 
4.4 and 17.7 to 1. The total range of spindle 
speeds was from 300 to 4, arranged in an equal 
percentage of drop. 

An alternative to the sliding of the gears in the 
lathe as now made is shown on page 493, in Figs. 87 
and 88. The difference is that the back gears run 
loosely and are engaged by a sliding claw-clutch C, 
thus saving time in engagement and avoiding risk 
of damage to the teeth, which is likely in the 
type of engagement previously used. The first- 
motion gears are narrower, and of finer pitch than 
the second gears at the front of the headstock, each 
being thus proportioned to its duties. Parallel bear- 
ings of phosphor-bronze are adopted for the hollow 
spindle, which is bored with a 24-in. hole, and a ring- 
oiling system is employed, with sight-feeds in front 
of the headstock, so that the depth of oil in the 
wells is under observation. Generous bearing pro- 
portions are given, the front journal measuring 
4} in. in diameter by 6 in. long. A Hoffmann ball- 
thrust washer is placed against the rear bearing. 

The gear-box is illustrated by Figs. 89 and 90 ; it 
affords three changes of feed by sliding the three 
gears KE, F, G on the lower or feed-shaft H into 
engagement by means of the lever J with those on 
the sleeve K, encircling the lead-screw above, which 
is driven from the headstock. The sleeve is driven 
through the gear M. The middle gears are shown 
as in mesh in the drawing. For each speed of the 
upper sleeve three changes are obtained by moving 
the lever J; the sliding feeds are 12, 48, and 24 
per inch, the surfacing feeds are 18, 72, and 36 per 
inch. The lead-screw is of $-in. pitch, and runs in 
adjustable ball-bearings at each end, thus lessening 
the friction set up when cutting coarse pitches, and 
increasing the efticiency of the lathe when dealing 
with such work. A full sot of change-wheels 
is supplied. 

The views of the apron given in Figs. 91 to 94, 
will enable the sliding and surfacing and screw- 
cutting motions to be traced out. The lead-screw 
L and feed-shaft H are in the same vertical plane, 
and the rack (not shown) is immediately behind the 
screw. The clasp-nut N to the lead-screw is seen 
in Figs. 91 and 94, and its lever O is outlined in 
Fig. 94. The worm P, from which the sliding and 
surfacing are done, is seen in Figs. 93 and 94, 
driven from the feed-shaft H through equal gears. 
On the shaft on which the worm- wheel Q is 
keyed, a gear R, of 56 teeth, runs loosely. It 











is put into action by clutching the sliding sleeve 
and gear S into it, and then the 56-toothed gear R 
drives a 38 gear T on a short shaft, and a 47 gear 
U engages with a pinion, of 15 teeth, mounted on 
the cross-feed or surfacing screw. By drawing 
the sliding sleeve and pinion S farther back, the 
pinion engages with the large gear W, of 68 teeth, 
on the same shaft as the 15-toothed rack pinion X, 
for sliding. The two movements cannot be engaged 
simultaneously, because the act of drawing S back 
into mesh with W naturally frees the wheel R, 
and vice versd. Neither can either of these motions 
be engaged at the same time as the screw-cutting, 
because of the interlocking arrangements shown. 
In these a lever Y, pivoted on a pin at a, has edges 
which engage with horns on the worm-box Z, and 
the lever c of the shaft of the clasp-nut N respec- 
tively, and the lever is retained normally in con- 
tact with the 'worm-box by the spring b in Fig. 94. 
As shown, the clasp-nut is out. When it has to 
be put into engagement with the screw, the 
lever Y must be first released, and this is impos- 
sible until the worm-box has been dropped. And, 
conversely, once the clasp-nut is closed around the 
serew, it is impossible to raise the worm-box, 
because the upper horn of Y is kept down by the 
quadrant-piece c. The worm-box is kept in woi king 
position by the catching of the nibs d, d, fastened in 
Z upon square-shouldered plugs let into a slidable 
bar e, the engagement being maintained by the 
spring f. But when e is drawn to the left by 
the handle AA the shoulders disengage and the 
box falls, being pivoted about the axis of H. An 
automatic knock-off can be employed when so 
desired, comprising a rod running along in front 
of the bed, and fitted with a stop-collar to move e. 
The sliding motion is hand-operated by a wheel 
on the end of the shaft of gear BB, of fifteen teeth, 
at the right of the apron. The double bearings 
to the gears enclosed in the apron will be noticed. 
The saddle and slide-rest parts are seen in Figs. 
95 and 96. The abnormal length in comparison to 
width of the narrow guide may be noted. A gib- 
plate at the rear serves merely to prevent lifting, 
there being no contact at the vertical edge of the 
The rest has the usual motions, including 
a full swivel. The tool-post shown is of the ordinary 
four-screw type: in the right-hand view a plate 
with adjusting-screw for light duty is shown. A 
six-hole turret-head can be substituted for this top 
rest when required. The loose poppet is not illus- 
trated, but has set-over for taper turning, and the 
screw is caused to come through the hand-wheel, 








a design which is becoming increasingly popular 
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from the fact that it avoids the objectionable lack 
of bearing in the barrel when projecting some dis- 
tance. Lathes of 10-in. and 12-in. centres are also 
built on this same general design. 


Messrs. J. PaRkiNsON AND Sons, Limitep, 
SHIPLEY. 


A lathe of 9-in. centre, having an all-geared head 
and a direct motor drive, is shown by Messrs. J. 
Parkmson and Sons, Limited, of Shipley. The 
motor, of 5 horse-power, is mounted on a bracket 
behind the cabinet standard at the headstock end 
(Fig. 97, Plate LVI.). Thence a pitch-chain drives 
to the single-chain pulley on the headstock, whence 
sixteen rates of spindle speed are obtained by 
sliding-gears with clutches (Fig. 98), operated by the 
handles seen, without stopping the lathe. The first- 
motion shaft makes 335 revolutions per minute. If 
a belt-pulley is substituted for the pitch-chain, one 
of 12 in. in diameter and 5 in. wide is used. The 
photograph, Fig. 98, shows the headstock in plan, 
arranged for a single-pulley drive. The covers are 
removed to show the gears, which run in oil. The 
spindle has a 38-in. hole through it, and the end 
thrust is taken by a ball collar. The bearings are 
self-oiling, by a spiral spring hooked at the ends to 
form a ring (Fig. 100), which picks up more oil than 
a plain ring would do. The tumbler-gears in the 
feed-reverse plate (Fig. 99) are mounted on har- 
dened-steel studs, supported at both ends instead 
of being overhung. The same practice is now usual 
in carrying the spindles of apron-gears. 

Figs. 101 and 102, on Plate LVI., and 104, on 
page 494, show the apron, and illustrate the adequacy 
of the support afforded to the gears, and also other 
details. The sliding and surfacing feeds are both 
engaged with a drop-worm, but the engagement of 
both feeds at the same time is a by asliding 
feed-selecting gear. This is keyed to a revolving 
shaft provided with a knob at the front end, by the 
movement of which the gear can be moved out of 
mesh with the train of gears for the sliding feed, 
and into mesh with those for the surfacing feed, or 
vice versd. Fig. 101 shows the position for sur- 
facing, and Fig. 102 that for sliding. The sliding 
feed has an automatic trip, for which, if desired, 
multiple stops can be arranged for repetitive work. 
The bed has square-edged shears, to which the 
saddle fits with a narrow guide. The change-feed 
gear-box is shown opened in Fig. 105, page 494. 
Three changes are obtained by sliding the gears. The 
feed-shaft carries a safety slipping clutch, which 
consists of alternate plates of steel and copper, having 
a spring and nut to regulate the slipping point. 
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The tail-stock, Fig. 103, has the screwed spindle 
or mandrel passing through the head to the rear, a 
method which is becoming increasingly common, 
because it avoids the overhang of the barrel of the 
older type. A rack with buttress teeth is fitted 
within the bed to take the thrust of the poppet 
under heavy cutting—another device which one 
notes with increasing frequency. 

A 7}-in. centre turret-lathe is shown by Fig. 106, 
page 494. Being self-contained, it is of value 
for installation anywhere where electric current is 
obtainable. The motor, of 2 horse-power, is at the 
rear, driving to a countershaft above, carried on a 
bracket bolted to the cabinet leg at the headstock 
end. The headstock spindle is driven by three- 
stepped cones of large diameter, back-geared. The 
feeds are geared with a safety slipping-clutch on 
the feed-shaft. The spindle is hollow, having a 
2h-in. hole through it. The lathe is equipped for 
screw-cutting, sliding, and surfacing, has a gap, 
cabinet cupboard, a tray to catch waste lubricant, 
a fixed and a travelling steady, and is a useful tool 
for all-round service. 

Messrs J. Parkinson and Son also show a thread- 
milling machine, a type which has been making 
steady advances in favour during several years 
past. It has several advantages over the ordinary 
screw-cutting lathe when threads of coarse pitch 
and long lead have to be cut, and for worms. It 
has also a monopoly when internal threads are 
wanted. This particular machine has been more 
especially designed for internal threads, though it 
will, within its limits, cut external ones also. 
Internal milling puts more severe stresses on 
the machine than external does, which has not been 
overlooked in the design. The smallest hole that 
can be threaded by milling is governed by the size 
of the cutter, plus its clearances. This is fixed at 
l-in. diameter. We will describe the machine 
first and afterwards say a little about its work. 

The machine is shown by the front and rear 
views respectively given in Figs. 107 and 108, 
Plate LVII. In Fig. 107 the headstock at the left 
encloses a large spindle rotated through worm-gears. 
Two speeds of rotation are obtained from the latter 
by changing the position of the lever A to right 
or left. When the lever is in the upright position 
shown, the gears are out of action and the spindle 
is at rest. The reason for imparting two speeds 
to the spindle is to obtain a faster rate than that 
used for milling, in order to indicate work after 
it has been gripped in the chuck to ascertain if it 
rotates truly. Also to be able to face a collar or 
shoulder at the same chucking as that at which the 
thread is cut, for which a slide-rest attachment is 
provided, shown in Fig. 109, from which the turning 
1s done. 

A lever B provides for reversal of the direction 
of rotation of the spindle. This actuates a clutch C in 
the gear-box at the back of the headstock, Fig. 108. 
This clutch is keyed to the same shaft as the 
stepped cone D, which is driven from a corre- 
sponding cone on the countershaft, thus providing 
for four variations in spindle speed in addition to 
the two speeds on the headstock. The cord- 
driven, four-grooved pulley E on the left-hand end 
of the spindle, Fig. 107, is used for a direct drive 
from a supplementary reversing countershaft in 
order to rotate the spindle quickly, with the object 
of returning the saddle without disengaging the 
lead-nut at the completion of a cut for gauging 
purposes. The spindle is tapered at the front to 
receive chucks. A split collet chuck is shown in 
place, which is closed or released by means of a 
threaded sleeve on the front of the spindle, rotated 
by a crank-handle F and a worm enclosed in a 
bracket, which bracket is pivoted so that the worm 
may be engaged or disengaged with the wheel on the 
revolving sleeve. It is held in or out of mesh by 
a plunger pin G. 

At the rear of the machine, Fig. 108, the lead- 
Screw is placed close under the middle guide. It 
is driven by change gears from the spindle through 
& short shaft H and a claw-clutch, which is covered 
by the guard J. This clutch is operated by a lever 
K at the front of the machine. e hand-wheel L 
provides for the hand traverse of the carriage. The 
smal! hand-wheel M imparts minute adjustments 
— carriage by rotating the nut round the lead- 

ew. 

The carriage, which is of good length, is fitted to 
the bed with a narrow guide and a long tapered 
adjusting-strip. The bracket which carries the 
cutter-head has a good bearing on the cross-slide 


a vertical slide, and is arranged to swivel to permit 
of setting the cutter at the angle corresponding 
with the lead of the thread to be milled. As the 
machine is designed for cutting internal threads, 
the cutter must be carried near the end of the 
spindle. It is therefore not practicable to fix the 
axis of rotation of the cutter-head in the same 
horizontal plane as the centre of the cutter. Ver- 
tical adjustment of the cutter-spindle has therefore 
been provided for by an appliance N, by which the 
vertical slide is set so that the cutter will come in 
the same horizontal plane as the centre of the 
work. This is hinged, and swung out of the way 
when not in use, in which position it is seen in 
Fig. 108. 

e cutter-spindle has a taper socket to receive 
the shanks of cutters and arbors. Its bearing 
necks are hardened and ground, and run in bushings 
of phosphor-bronze. It is driven from the belt- 
pulley O through bevel gears and a multiple lead 
worm to a worm-wheel which encircles the central 
part of the spindle. A heavy fly-wheel is mounted 
at the end of the spindle to take up vibration due 
to the work of the cutter. The belt-drive to O, at 
various vertical positions of the cutter-head, is over 
jockey-pulleys P and Q, the latter a carried on 
a weighted lever. The changes in spindle speed are 
provided for by mounting either of three pulleys 
of different diameters on the pulley-shaft at O. 
Adjustments for depth of cutare made by the hand- 
wheel R on the cross-feed screw of the saddle, to 
which a dead stop is fitted for repetitive work. 
Vertical adjustments are made by the hand-wheel S. 
Both screws have micrometer dials fitted. The lever- 
screws T and U clamp or release the vertical and 
horizontal slides respectively. The saddle is arranged 
with automatic traverse as previously described, and 
the traverse may be automatically stopped by means 
of the adjustable collars on the sliding-rod V at the 
front of the bed (Fig. 107). This rod actuates the 
lever B, and thus withdraws clutch G, stopping 
the rotation of the work, and consequently of the 
lead-screw. Rod V is connected to lever B by the 
quadrant lever «a and the link b. Link bis set to one 
end or the other of the quadrant, according to the 
direction in which the carriage is being traversed. 

In cases where the hob-shaped cutter is more 
than the full width of the part to be threaded, 
only one revolution of the work need be made. In 
that case the feed is tripped from an adjustable 
cam contained in the ring W on the rear end of 
the spindle. This acts against the lever X, which 
is attached to the rod V, and thus through the 
lever B withdraws the clutch G. Provision is made 
so that the cam may be conveniently set to allow 
slightly more than one revolution of the spindle 
before the trip operates. The housing for the cutter- 
spindle receives, when necessary, an extension or 
outer bearing for long arbors, which may be mounted 
in the spindle. This provides a bearing close up to 
the cutter when internal threads have to be cut 
some distance inside a hole. 

The slide-rest attachment consists of a removable 
bridge-piece Y, bolted to the bed, to span the 
saddle. The slide-rest Z is mounted on this, having 
longitudinal adjustment by rack and pinion and 
cross adjustment by screw. This, as previously 
mentioned, is used for turning faces or shoulders, 
which must be true with the threaded part, both 
being done at one chucking. 

Ty of cutters are shown in Fig. 110, Plate 
LVII. Two of them are alike in appearance ; 
the teeth are not spiral, but circular, so that 
when the whole width of the cutter has been fed 
to depth the rotary feed of the work and the 
longitudinal feed of the cutter may be engaged, 
with the result that on the completion of one 
revolution of the work the cutter will have advanced 
by one thread or pitch, and there is 1 in. or 1} in. 
‘width of finished thread, as the case may be, 
depending on the width of the cutter. When a 
cutter with a single row of teeth, like that to the 
left hand, is used, the work must make more than 
one revolution, with increase in the time occupied. 
At Olympia the machine is cutting threads in steel 
rings vith 3-in. holes, 1 in. wide, having 12 threads 
per inch ; these are threaded in 14 minutes. 

Upon the same stand Messrs. J. Parkinson 
and Son also show their now familiar Sunderland 
spur and spiral gear generating planer, a machine 
for sharpening the cutters, a thread-milling ma- 
chine, lathes, and jigs for testing spur, spiral, and 
bevel-gears. The testing-jigs for spur and spiral- 
gear are illustrated by Figs. 111 and 112, page 495, 





of the carriage. The cutter-head is mounted on 


and they will take gears ranging from 1}-in. 


to 9-in. centres. They check and test the accuracy 
or otherwise, locate the faults of bad , and 
indicate how they should be corrected. Wheels are 
tested in pairs as they have to work, or one wheel can 
be compared with a master-gear. In either case, one 
of the pair is mounted in a fixed position on a car- 
riage, which may be adjusted along the bed, the 
other on a floating carriage which rests on three 
steel balls and carries a spring plunger at one end. 
The spring inside the plunger may Te compressed 
by an adjusting-screw fixed at the end of the bed. 
Another adjusting-screw acts against the same end 
of the floating carriage, so that the distance 
between the centres of the gears may be con- 
trolled to a definite and minute amount. An 
adjusting-screw at the other end of the carriage 
limits or prevents motion. Two methods of 
holding the gears are provided: one is to ascer- 
tain how the gears run when the centres are 
fixed, the other to judge of the effect produced 
by eccentricity of gears, errors in the sizing or 
spacing of teeth, and so on. Either of these will 
cause movements of the carriage when the gears 
are rotated in close engagement, and the movements 
are read off on a sensitive dial indicator. The centres 
of gears are read on a vernier scale. The jig for 
bevel-gears (Fig. 113) is constructed similarly to the 
spur-gear jig in all its essentials, modified only by 
the difference in the shapes of the wheels, and by 
the addition of an indicator, which traces a per- 
manent record on a chart of the action of the pair 
of gears under test. Three of these charts are shown 
in Fig. 114, and are interesting records. Chart No. 1 
is a good one, only showing a discrepancy at the 
point A, which indicates a jump in the thickness 
of the teeth of 0.0045 in. Elsewhere the straight- 
line course shows that the gears were rolling per- 
fectly. Chart No. 2 is a good one generally, but 
at the points A, B, ©, occurring at regular intervals, 
thick teeth are indicated. Owing to the gear ratio, 
it was found that these points coincided with the 
revolutions of the pinion, and hence these thick 
teeth were found on the pinion. Chart No. 3 isa 
very bad one, as indicated by the wavy line. This 
was taken from gears having a 4 to 1 ratio, and 
there are four waves. These show that the pinion 
was out of truth to the extent of about 0.008 in. 
And, further, the jump in the curve between 
various teeth shows that the gears were rolling 
badly, which was also borne out by the fact that 
they ran noisily. 

Messrs. A. A. Jones AND SHrpman, Limirep. 

A new machine, of the plano-miller type, is shown 
by Messrs. A. A. Jones and Shipman, Limited, 
built especially for milling in gangs long splines 
in spindles and arbors. The table is provided 
with three longitudinal grooves to receive as many 
spindles, the maximum travel of which is 30 in. 

he machine, Figs. 115 to 117, page 496, is of simple 
and compact “- > uncomplicated by a ae 
ey of duties. It has the planer type of bed, 

ut with the addition of a broad surrounding suds- 
tray. The table is 8} in. wide. The driving is 
done from a three-stepped cone at the rear. From 
it the revolutions of the cutter-spindle A are made 
through mitre gears B, C. Also through spur- 
gears D. A longitudinal shaft E beside the -bed 
actuates the table-feed screw F through a change- 
feed gear-box G, which changes are effected by a 
hand-wheel H. Only the spiral gear on the shaft 
and the bevel on the end of the feed-screw are 
shown outlined. Three changes are provided— 
namely, 1 in. of table feed to 18 revolutions per 
minute of the spindle, lin. to 33 and to 59 
revolutions per minute. The feed-screw F is 
provided with ball-thrust washers at each end. 
A hand-traverse is fitted to the table through 
the hand-wheel J and bevel and spur-gears out 
lined at K. 

The vertical adjustment of 8 in. to the cutter- 
spindle saddle L through the mitre-gears B and C is 
outlined in Fig. 115, being through a splined-rod M. 
The adjusting-screw N with ball-balanced handle 
has micrometric divisions on its collar a. The 
saddle can be locked when set by the bolt 6. 
The cutter-spindle A is driven from the upper 
mitre-gears C from the vertical splined shaft M to 
spur-gears, the wheel O of the pair being on the 
spindle as seen in the end view in the detail above 
(Fig. 117). The spindle A has a Morse taper to 
receive a cutter-mandrel 1 in. in diameter, which 
has an outer bearing or tailstock P easily slid out 
when changing the cutters. The spindle receives 





three speeds from the stepped cones of 75, 125, 
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and 180 revolutions per minute. The details of 
its bearings are shown in Fig. 117. 


Crark’s Macutne-Toot Company (1907), 
Limited, Luton. 

Capstan lathes and slotting-machines are shown 
by Clark’s Machine Too] Company (1907), Limited. 
The capstan lathes illustrated on Plate LVIII. 
are built for belt-cone drive, Fig. 118, or 
single-pulley drive with gear-changes, Fig. 120. 
These lathes are very complete in regard to 
equipment, including all those details which are 
now demanded in a high-class tool. The view, 
Fig. 118, shows the general aspect of the cone- 
driven lathe, and the all-geared head design is 
illustrated by the sectional view, Fig. 121. The 
toggle chuck, fitted when desired, is shown by 
Fig. 119 and the sectional view, Fig. 122. 

The coned head has friction back gear, giving, 
with a two-speed countershaft, twelve spindle 
speeds. The all-geared head, Figs. 120 to 122, is 
driven by a single pulley A running at a constant 
speed within a bush, which relieves the spindle of 
strain, and is an alternative to the more usual 
1 














Fie. 124. Toot-HoLper ror SLorrine- 
Macuine ; Ciark’s Macutne-Toot Co. 
(1907), Limrrep, Lutron. 


practice of running it outside. This pulley is con- 
nected with the headstock gearing by a friction- 
clutch B, actuated by a lever above, whence sixteen 
speeds are imparted in geometrical progression to 
the main spindle. These are put in through the 
gears and friction - clutches shown in Fig. 121, 
operated by the levers seen in Fig. 120. All the 
lower gears run in oil, and the bearings are lubri- 
cated continuously by oil-wells. The end thrust 
of the main spindle is taken by ball collars. The 
head is pode, wre enclosed with a cover to pre- 
vent oil splashing. 

The toggle-chuck, Fig. 123, is screwed on the 
spindle-nose, and can be actuated while the lathe 
is running by the lever in front. This moves the 
outer sleeve along the inner sleeve, which has an 
adjustable collar, which movement pushes the jaws 
inwards on the work against the resistance of the 
tapered interior of the body. The tapered fingers 
act as a stop for the shoulder of the knurled nut 
to work against, providing for adjustment of the 
holders for varying diameters of the bars. The 
ring carried in the outer sleeve, when brought 
over the fingers, locks the chuck. 

The chasing-saddle is provided with sliding and 
surfacing motions from a drop-worm changed by a 
lever in front of the apron. The feeds are geared, 
six changes being obtained without stopping the 
lathe, by moving a lever and plunger on the gear- 
box. The cross-slide has a square turret for four 
tools, the position of each tool being located by a 
plunger. The turret has a separate longitudinal 
adjustment by a knurled handle and screw. A 
round tool-post on the back of the cross-slide 
carries parting-off and other tools. The cross- 
slide is fitted with dead-stops, so that two 
diameters can be turned, and its screw has 
a graduated disc, so that very exact dimensions 
can be obtained. The sliding feed can be tripped 





with four adjustable dead-stops. Threads are 
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cut by a leader supplied, driven from the gear- 
box, which will cut four different pitches, by moving 
a lever on the gear-box. A standard set of leaders, 
each of which will cut four different pitches, can 
be supplied in Whitworth threads, and the same 
number in metric pitches. A lever provides 
for cutting right or left-hand threads and re- 
versing the feeds. The operation of the leader 
unit moves the cross-slide in or out rapidly, 
thus providing a quick withdrawal when chas- 
ing. The capstan is of hexagonal form, surfaced 
and drilled to carry box-tools. The tools are 
fitted with concave pads and bolts, to prevent 
injury to tool-shanks. The capstan rotates auto- 
matically on the backward stroke. Its slide fits on 
a base, which can be clamped in any position on the 
bed. The stop-bar is automatically revolved by 
the capstan, so bringing the stop for each of its 
faces into position. They trip the feed, and act as 
dead-stops. Six automatic feeds are provided, en 
gaged by a lifting worm-box, and changes can be 
made without stopping the lathe. Pilot handle: 
rovide for rapid traverse. 
\ 6-in. stroke slotting-machine, shown by the 
m, is of a design which we illustrated in our 
ssue of December 9, 1910, page 792. A feature 
wibodied is that of the geared speeds, three in 
uber, obtained from three pairs of gears, either 
‘ which is put into action by a plunger and knob 
u the driving-shaft at the upper part of the framing. 
Che ram has a stroke of 6 in., adjustable to zero, 
with quick return, and a volta adjustment of 
6 in., enabling the machine to slot over a surface 
' 12 in. deep. This vertical adjustment can be 
altered while the machine is in motion. The ram 
cun be fitted with two adjustable tool-holders, as 
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Fic. 144. 10-In. IntERNAL GrinpINc-MAcHINE. 


shown in Fig. 124, page 498, for slotting both sides 
of crank-webs and a similar class of work. 
A pedal in front controls the starting and stop- 





ping of the machine, and there isa handle at the 
side also for stopping. The table, the top of which 
measures 16 in. by 14 in., is located centrally under 
the ram by a spring and plunger, so that articles 
fixed in its recess are at once set true without 
further trouble. Adjustable stops are provided to 
both movements of the table. A centering attach- 
ment is provided for wheels. 


Messrs. Epwarp G. Hersert, Limirep, 
MANCHESTER. 


From the numerous specialities at the stand of 
Messrs. Edward G. Herbert, Limited, of Levens- 
hulme, Manchester, we select first four machines, 
comprising three types of saws and a filing-machine, 
all newly designed (Figs. 125 to 133, Plate LIX.). 
The first machine (Figs. 125 and 126) is Messrs. 
Herbert’s well-known ‘‘ eccentric ” action machine, 
but this has been recently modified in several 
particulars, resulting in a doubling of the output. 
The eccentrics, from which the machine derives 
its name, are those mounted loosely on the main 
driving-shaft, and have the effect of altering the 
angle or inclination of the slides, thus tipping 
the frame and blade at frequent intervals, so that 
the saw cuts only upon a narrow width of metal, 
instead of draggmg across the whole width of the 
bar. The eccentrics are now given their intermittent 
rotation by spur-gears, including one with a single 
tooth to produce the motion, this being in place 
of the ratchet device hitherto employed; the 
movements of the eccentric are also more frequent 
than in the old machines. Another feature is that 
the pressure weight is no longer allowed to recipro- 
cate with the frame, but is mounted on a separate 
bar alongside, with a roller to transmit the pressure 
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to the frame. This avoids the transmission of the 
weight through the slide-bearings, which has been 
found objectionable as — uzdue wear. The 
machine exhibited is of 12 in. by 3 in. capacity, as 
illustrated in the drawing ; the design is, however, 
constructed in four sizes, the capacity of the largest 
being for 24-in. diameter bars. 

A new type of saw for rapid cutting at a mini- 
mum cost for blades and upkeep is illustrated in 
Figs. 127 and 128, the design being specially heavy, 
and made in such a fashion that wear can be readily 
taken up in the bearings, including the slides and 
connecting-rod ends. A simple arrangement is 
utilised for relieving pressure on the saw-teeth 
during the return stroke ; as seen in the side view, 
the saw-frame and blade are set at a slight angle 
in relation to the guiding slides, and the effect is 
that the blade is raised on the cutting stroke, and 
falls on the return stroke. An oil dashpot A is 
arranged to arrest the fall, and by the leakage in 
this pot, the frame is lowered gently into position 
for the next stroke. The small amount of wear on 


the blade due to the use of this relieving motion 
may be gathered from the following list of tests 
made upon blades of different makes, numbered 
for convenience :— 


Blade. 
1 


Min. Sec. 
50th cut = 21 0 
14theut=11 15 


Min. Sec. 
lst cut = 107 0 
2 Istcut= 9 50 
3 Ist cut=— 9 0 18th cut = 11 0 
4 Istcut= 95 0O 13th cub = 945 O 
5 Ist cub= 8 0 ... 18theut=10 40 
The work was a 4-in. diameter bar of mild steel 
in each test. 


In other trials, successive cuts were made with 
one blade first through mild steel, 1 in. diameter = 
45 seconds ; ditto, 14 in. diameter=14 minutes ; 
ditto, 2 in. diameter = 34 minutes; 44 in. bore 
steam-pipe=2} minutes; 5 in. x 3 in. I beam = 
44 minutes ; and 75 lb. rail = 14} minutes. 

The vice fitted is of rapid-acting type, with in- 
clined bolt, and it may be paws. for angular 
sawing. The upper portion of the machine, carry- 
ing the working parts, is bolted on to the stand, 
which constitutes a tray and tank for lubricant, 
affording a constant supply through the medium of 
the pump and piping. e pulley makes 125 revo- 
lutions per minute, and the shipper gear is con- 
structed with a spring pulling device B, which 
jerks the belt-guide along its slide when released by 
the trip action of the lever C, which is operated by 
the saw-frame, on its reaching a definite stage, either 
partly or completely through the work. The machine 
is thereby stopped. The mode of action is shown 
in the supplementary detail, Fig. 138, page 506. 
Here lever C is seen to be attached to the slide by 
a pin at the point D. As the saw falls on cutting 
through, the screw E on lever C drops with the 
frame, and strikes a projection on the retaining- 
catch F, forcing the latter down and causing it to 
release the belt-shipper, which, under the coercion 
of the spring, pulls the belt on to the loose pulley. 
By turning the screw E the machine may be made 
to stop at any required position before the saw cuts 
through. The catch F has a long handle-shaped 
tail (seen dotted behind the flat guide-bar) ; this 
serves to stop the machine by hand, while its weight 
maintains the catch n position while cutting is in 
progress. 

An efticient portable rail-sawing machine, on the 
hack-saw principle, is also exhibited (see Figs. 129 
and 130). Itis built to take a saw-blade 17 in. long 
by 1 in. wide, strained in the frame A, on the top 
edge of which one or two pressure-weights are slid 
and locked by wing-screws. The frame is recipro- 
cated with a rocking motion by the working to and 
fro of the pipe-handle B, attached to a rocker C. 
Attachment to the rail is by the serrated facing on 
the jaw of the main frame D and the screw opposite 
to this, while the screw E steadies the whole machine 
from the ground. When it is necessary to hold the 
frame up from its work, A is ra‘sed until the spring 
plunger F is ——_ the hole and facing G, an 
the plunger is then slipped into the hole, retaining 
the parts in a convenient position. The machine 
will cut through a 75-lb. rail in 25 minutes, or a 
standard 7-in. by 7-in. tram-rail in 35 minutes. 

What is aptly termed a ‘‘new machine-tool ” is 
illustrated by Figs. 131 to 133, Plate LIX., 
of a universal filing-machine. Filing-machines of 
the vertical type are well known, and are used 
extensively for die work and other special opera- 
tions, but the present machine is designed to accom- 
plish ordinary filing in the bench-vice, in less time 
than it can be done by manual labour, and with 





ensured accuracy. It is more rapid for many 
classes of work than the shaper, milling-machine, 
or grinding-machine, partly because of the quick- 
ness with which the requisite adjustments can he 
made. 

An ordinary quick-acting bench-vice is attached 
to the bench portion of the machine, and the work 
is gripped as usual, being set squarely by the small 
straightedge A, which is suspended parallel with the 
plane of the vice-jaws. This springs back out of 
the way on release, occupyin the ition seen in 
the end elevation, Fig. 133. e holder B, to which 
the file is screwed, is reciprocated along the guide 
C through the connecting-rod D, and the geared 
crank-disc E, driven from the pulleys F, which 
receive their power from an overhead shaft. It 
will be noti that C is pivoted to the bracket 
carrying the driving-gears, thus enabling it to be 
raised, and also to allow the pressure to be put on 
by the hand on the wooden ball G, or alternatively 
by the pedal H, which is less fatiguing for i.. wy 
work. By turning the ball G a worm J, on the 
other end of its shaft, is revolved, and rotates a 
wheel that operates a pinion meshing with the rack 
on the pillar K, thus raising or lowering the 
bracket on the pillar, and enabling the file to be 
set parallel or at an angle. The guide-bar and 
file-holder are balanced by a cord L, attached to a 
balance-weight passing down through the pillar K. 
The belt-shifter M, moved by working the handle 
N, also serves as a jockey-pulley to maintain the 
belt in a taut condition when the machine is raised 
or lowered. The driving-pulley runs at 380 revolu- 
tions per minute. The use of this machine on a 
large variety of work has proved its superiority of 
operation in point of time, as compared with, for 
example, the same work tooled in a shaping- 
machine. It is a development which is of much 
interest, and a further extension of the principle 
will doubtless follow in course of time as the advan- 
tages of the method for work within its scope are 
realised. 

The growth of high-speed work has had the 
result of bringing so many rival tool-steels on the 
market that the would-be user is bewildered by the 
variety offered for his choice. The only course 
open has been to put a tool to actual test in a 
machine. The tool-steel testing- machine by 
Messrs. E. G. Herbert, Limited, was designed to 
test the durability of tool-steels, measured by the 
number of inches it will turn from a standard piece 
of tube of tough steel until the cutting - edge 
becomes worn to a definite amount. It is a stan- 
dardising method, substituted for the somewhat 
vague and uncertain tests of actual work done in 
machines into which many variables enter. The 
steel in the tube which is turned is of a definite 
composition, containing 0.6 per cent. carbon, 
0.83 per cent. manganese, and 0.21 per cent. 
silicon. It is not, therefore, a very hard steel, but is 
very tough, with great wearing qualities. All the 
movements of the machine are correlated and 
standardised to show the cutting properties of any 
steel-tool set in it, a tool of a certain shape, and 
set in a particular way, the test of the durability 
of which is that of the amount of stuff it will turn 
off from the end of the standard tube before it 
becomes worn. 

The principle of operation of the machine may 
be readily unders from the views, Figs. 134 
to 137, page 506. The steel tube, of about } in. 
in diameter and §-in. bore, is revolved on the ver- 
tical spindle in front of the machine at a wide 
range of speeds, controlled by the friction-disc 
mechanism seen at the base of the machine at the 
rear. The lower end of the tube rests upon a fixed 
abutmentof hardened steel. The tube is helddownon 
the abutment by the weight seen above it. The down- 
ward pressure is always in excess of that produced 
by the upward pressure of the tool below when 
cutting. ‘The standard tool shape is that of a left- 
hand knife-tool. One side is ground perfectly fiat. 
The top side is ground off, sloping downwards, to 
give a cutting angle of 70 deg. Tools having 
other angles can be used, of course. The tools 
should not be more than 3 in. long, and the 
section not less than # in. by # in., nor more than 
} in. by ?in., to suit the vice in which it is held 
while cutting. This vice with its fittings is one of 
the most beautiful portions of the machine. As 
the tool wears away, as it cuts the bottom end of 
the steel tube, its vice is balanced on knife-edges. 
Extending from the vice on one side is a steelyard, 
with a micrometer at its extreme end. On the other 
side is a dashpot with oil, which steadies the vice 





and tool against shock and vibration. As the 
tool-point wears away the steelyard drops. The 
pressure on the tool-point can be regulated and 
standardised for any series of experiments by a 
counterpoise moved along a bar below the steel- 
yard, and set against divisions on the latter, each 
of which represents 1 lb. of pressure. At a certain 
stage a tool ceases to cut for the particular speed 
being run, and then it slips on the end of the tube, 
rubbing only. The action of the tool is recorded 
on squared paper wrapped round a drum seen at 
the side of the upright of the machine, which 
drum, driven from the spindle through worm and 
spur gearing, makes one revolution to 24,000 revo- 
lutions of the spindle. A pencil mounted on a 
sliding bar is connected to the spindle by a chain, 
by which the vertical movements of the spindle 
are communicated to the pencil. The result is that 
a sloping line is drawn on the paper, which records 
the rate at which a tube is being turned away by 
the tool. When cutting ceases this line becomes 
horizontal, because the drum continues to revolve, 
while the pencil does not move Also, in com- 
parative tests, any variations in the cutting quali- 
ties of the steel, other conditions being identical, 
will reveal themselves in the path traced by the 
pencil. 

The object of the micrometer attachment is to 
ascertain the relative durability of the same steel 
at different speeds, which, as everyone knows, 
presents often many anomalies and puzzles. The 
attachment includes two screws, both bearing on 
the steelyard close to the end. The upper screw 
depresses the steelyard, and forces the tool into 
the tube to any desired depth of cut. 

The lower screw acts as a stop to limit the move- 
ment of the steelyard consequent on the wear of 
the cutting edge. Graduations on a dial corre- 
spond with the vertical movements of the tool in 
thousandths of an inch. An electric bell rings 
when contact is made between either screw and 
the steelyard. When the depth of cut has been 
set, a line is drawn on the recording sheet 
at the angle which corresponds with the desired 
number of inches per 1000 revolutions, and the 
pencil is set to this line, and the weight on the 
steelyard adjusted to correspond. The lower screw 
is adjusted for the required number of thousandths 
of wear. As the cutting edge of the tool wears, 
the steelyard falls, and, making contact with the 
lower screw, the bell rings and the test is completed. 
The number of inches turned away is read from 
the diagram. 

The speed derived from the variable-friction 
discs can be known at any time. A graduated 
pendulum working in conjunction with a bell 
causes the latter to ring once for every ten revolu- 
tions of the spindle. Among other things which 
can be tested on this very beautiful machine is the 
effects of hardening tool-steels and the comparative 
value of various cutting compounds, tests for the 
wear-resisting qualities of metals, and drill tests for 
the hardness of materials. 


Messrs. CHARLES CHURCHILL AND (o., LimitTeD, 
Lonpon. 

From the very large display made by Messrs. 
Charles Churchill and Co., Limited, London,we select 
two machines for present illustration, leaving some 
others to be dealt with later. For several years 
the firm has been specialising in grinders of various 
types. The magnum opus shown is one of the 
giant machines, one capable of grinding shafts up 
to 8 in. in diameter, with steady-rests capable of sup- 
porting that diameter, and a length 84 in. between 
the centres (see Figs. 139 and 140, page 498). The 
machine will swing work up to 16 in. in diameter. 
Many interesting features, besides the large dimen- 
sions, appeal to the machine operator, notably the 
quick hand motion to the wheel-head operated by a 
hand-wheel seen below the automatic feeding disc. 
Another is the abolition of overhead works. A 
third, the convenient disposition of the operating 
wheels and levers. Inshort, ease of manipulation, 
as well as high efficiency, has been ever kept in 
view in the elaboration of the design. ; 

With regard to the method of driving, this is 
done from a main shaft at the rear of the machine, 
the object being to keep clear a space above for the 
operations of a crane, unavoidable because of the 
weight of the pieces that have to be dealt with. 
From this shaft the movements of the wheel, the 
table, and the pump are operated. The shaft 
itself may be driven by belt or by motor at choice. 

The grinding-wheel is driven by two belts directly 








aoe eee ee 





Oct. 11, 1912.] 


ENGINEERING. 


501 





from the main shaft through an intermediate sliding 
bracket mounted at the rear of the wheel-head. 
The belts are kept in suitable tension throughout 
the whole range of cross movement of the wheel- 
head. The quick hand motion to the wheel-head 
just now mentioned, distinct from the automatic 
cross-feed, is combined with an indicator which 
shows the position of the wheel-head without 
looking at the wheel or checking its position. The 
difficulty of craning over one of these massive 
machines to observe the position of the wheel at 
the back will be obvious. Yet, as pieces of larger 
and smaller diameters must often be put into the 
machine in succession, the radial position of the 
wheel must be changed as often. The automatic 
cross-feed disc of the ratchet-wheel design will 
size work to 0.00025 in. in diameter. The feed 
takes place at every reversal of the table. 

The work is revolved at either one of sixteen 
speeds, and the table is traversed also at sixteen 
speeds. Each set is capable of variation independ- 
ently of the other, so that either one traverse can 
be used for either one speed. The range of both 
changes is made through gears enclosed in boxes. 
High speeds of table traverse are embodied in 
order to secure high efficiency. To this end a com- 
bination of work and table speeds is recommended 
by which the table can be traversed practically the 
full width of the wheel for one revolution of the 
work. High speeds would entail shock in reversals, 
but that a friction device is introduced to absorb 
the shock. In. this way the full utilities of wide 
grinding-wheels are secured. The wheel used has 
a 3-in. face, is 26 in. in diameter, made of Norton 
‘“alundum.” ; 

A pump provides for lubrication. Many of the 
gears are of chrome-nickel steel. Ball journal- 
bearings are used freely throughout the machine. 

Another massive machine on the Churchill stand 
is a 20-in. by 60-in. between-centres universa! 
grinder, very massive for a universal, particularly 
when one remembers the light character of all 
these machines until very recently. It will take 
6 in. diameter in the work-rests, and swing 20 in. 
The grinding-wheel is 16 in. in diameter by 2 in. 
wide. It runs at three speeds. The machine 
weighs 10,000 Ib. 

The bed is similar to that of the plain grinders, 
and forms the tank for lubricant, and encloses the 
pump. Other similar features are embodied, as 
the maintenance of the tension in the belts to the 
grinding-wheel by means of jockey pulleys, the use 
of change-gears for producing the variations in the 
work speeds, and again in the table speeds. There 
are eight speeds for dead-centre work and twelve 
for live-spindle work, and twelve speeds to the 
table traverse. 

The work-head has full swivel through 360 deg. 
The base is large enough to prevent deflection 
when overhanging work is carried on the spindle. 
The spindle-nose is screwed to receive chucks 
and fixtures, the nose being large to delay wear, 
and the spindle is hardened and ground. The 
wheel-head and slide are fully universal, and the 
wheel can be fed to or across the work at any angle 
from a position directly at right angles to the 
moving table to a feed parallel with it. Internal 
spindles are fitted to grind holes from } in. in 
diameter upwards. To use these it is not neces- 
sary to remove the ordinary grinding-wheel with its 
guard. The drive to the internal spindle is through 
an auxiliary driving bracket, which is mounted on 
the wheel-head, and which can be immediately 


swung into position when required. 
The view, Fig. 141, page 498, shows the Churchill 
4-in. by 24-in. plane, the smallest of a series made 


in eleven sizes, the largest having a capacity of 
12 in. diameter and 120 in., the maximum length 
admitted. Many of the features to be observed 
in this are common to the whole range. The top 
table swivels through an angle of 9 deg. for doing 
tapered work. A peculiarity is the angular dis- 
position of the bar on which the work-steadies are 
mounted, almost suggestive in its cross-section of 
the V'd bed section. The object is to afford a 
perfect bedding of the steadies on the bar. The 
table has ten speeds with the necessary reversing 
stops. The wheel-head has its feed connected in 
Such « way to action of the table-dogs that the feed 
Operates automatically at each reversal of the table, 
and it can be set to advance the wheel bya definite 
alnount at each reversal. 

This is accomplished by means of a graduated 
quacrant, seen just below the ratchet feed disc in 
the front of the machine. 





the table, coming in contact with the trip-lever, 
throw it over, and in doing so depress the spring 
plunger (seen at the left of the quadrant), with 
which it makes contact whenever the automatic 
feed is in operation. This ensures a uniform feed 
at each end of the stroke. The hand-wheel is 
graduated for thousandths of an inch in the 
diameter of the work, and the ratchet has four 
teeth to every graduation on the hand-wheel. Thus 
each tooth on the ratchet represents a reduction in 
diameter of the work amounting to ,,45 in. A trip- 
cam for disengaging the feed can be set by moving 
a small dial seen in front of the index wheel. 
This, when moved a given number of spaces forward 
or back, traverses the trip-cam a corresponding 
number of teeth around the ratchet wheel. Arrange- 
ments are made by which the graduations in the 
hand-wheel for feed become of only half their normal 
value. The wheel-head and the top swivel being set 
in their normal positions, the bottom wheel-slide 
should be swivelled to an angle of 60 deg. from 
zero. The result will be that the feed-motion, 
instead of traversing the wheel directly towards 
the table, will move it along a line at an angle of 
30 deg., and this makes the graduations on the 
hand-wheel of exactly half their normal value. 

There are two speeds to the wheel, from 1920 to 
2706 revolutions per minute, the wheel being 10 in. 
in diameter by 1 in. thick. The number of work 
speeds is four, ranging from 59 to 319 revolutions 
per minute. Two work-rests are provided in this 
size of machine, taking 2 in. in diameter maximum. 
A centrifugal pump and a countershaft are parts of 
the equipment. 

Fig. 142, on page 499, represents the firm’s 12-in. 
grinding-machine—that is, it has a wheel of 12 in. 
in diameter, which is ? in. wide. The work, com- 
prising piston-rings and articles of that type, is 
carried and held on the face of a magnetic chuck 
123 in. in diameter. The amount of power which 
this takes is no more than that of an ordinary 
lamp. Direct current is required, and any voltage 
from 100 to 240. The wheel-head moves along a 
slide, being fed at two rates by power, the travel 
being controlled by adjustable dogs. An auto- 
matic vertical feed operates at each end of the 
stroke. It ranges from 0.0001 in. to 0.00075 in. 
An automatic stop provides for grinding repetitive 
work to exactly the same thickness. Substantially 
the same methods are employed as in the firm’s 
plain grinders just noticed for operating the wheel 
feeds at the termination of the traverse of the 
wheel. Water-guards are provided and a pump and 
a counter-shaft equipment. 

The other two Churchill machines which we 
illustrate are not at the Churchill stand, but, as 
mentioned in our issue of last week, page 457, are 
illustrating the utilities of ball and roller-bearings 
at the stand of the Hoffmann Manufacturing 
Company, Limited. The vertical surface-grinder, 
Fig. 143, page 499, is a very fine machine, having a 
working surface of table measuring 36 in. by 10 in., 
with a maximum traverse of 42 in. To increase its 
utility magnetic chucks are fitted when desired. 
Plain table chucks are either 30 in. long by 8} in. 
wide, or 36in. long by 10 in. wide. Also the machine 
can be fitted for ring and disc-grinding by the pro- 
vision of a revolving magnetic chuck, either 12 in. 
or 16 in. in diameter. The wheel is driven by a 
belt passing over guide-pulleys. The ring-wheel is 
mounted in a special chuck which renders it safe at 
the highest speed. The vertical hollow spindle is 
hardened, and runs in ball-bearings. The recipro- 
cating table has four changes of speed, the rates 
ranging from 4 ft. to 12 ft. per minute. It can be 
run past the controlling dogs for the purpose of 
examining the work. A itive automatic feed, 
ranging from 0.0001 in. to 0.0015 in., operates at 
each end of the table-stroke, and is provided with 
an automatic trip similar to that just now described 
in connection with the plain grinder. The maxi- 
mum distance of the wheel from the table, 13 in., 
admits work of good depth. A centrifugal pump 
provides a water supply through the hollow spindle 
of the wheel, and which is thrown by centrifugal 
force between the wheel and the work. 

Fig. 144, page 499, shows the internal grinder 
swinging a maximum of 10 in. Grinders of this kind 
represent a development of great and growing im- 
portance, as just now explained and illustrated in 
connection with the Heald machines. This is the 
smallest one of three built by Messrs. Churchill, 
the largest having a swing of 16 in., suitable for 
heavier work. Parallel bores and short and long 


The movable dogs on | tapers can be ground. Short tapers are provided 





for by the work headstock, which swivels on a cir- 
cular base, and is graduated to 90 deg. on each side 
of zero. For long tapers the top table has swivelling 
adjustment, so as to give a taper of 2 in. per foot, 
or deg. included angle. There are four work 
speeds provided ; the maximum automatic travel of 
the table is 2} in. This traverse is governed by a 
cam, which gives a uniform motion. The cam can 
be instantly stopped at any point, and the table 
disengaged and wound away from the wheel for 
gauging the work. 

The number of table speeds is three. The internal 
- gee belt-driven from the rear, is mounted with 
the driving bracket on a slide which projects over 
the sliding-table. Thisslide has micrometer adjust- 
ment, which gives readings to 0.00025 in. in the 
diameter of the work. Various spindles can be 
mounted on the bracket. The one ordinarily sup- 
plied will grind holes from j in. diameter upwards 
and 2in. deep. It makes 28,000 revolutions per 
minute. 


Messrs. H. W. Warp anp Co., Limrrep, 
BIRMINGHAM. 


Messrs. H. W. Ward and Co., Limited, of Lionel- 
street, Birmingham, have an excellent display of 
their machine-tools, showing in all some twenty-two 
exawwples of drilling-machines, capstan lathes, and 
milling-machines. It would be impossible to deal 
adequately in the space at our disposal with the 
whole of the exhibit, and we will confine our atten- 
tion, in the main, to the characteristic tools which 
have been selected for illustration. These are shown 
in Figs. 145 to 163, on Plates LX. to LXII. The 
figures on Plate LX. show three sensitive drilling- 
machines, all of which are of similar type, but 
which differ in capacity and in the number of 
spindles. Figs. 145 to 147 show a No. 0 single- 
spindle machine, which is adapted for taking drills 
up to ; in. in diameter, there being four drill 
speeds, ranging from 1000 to 3200 revolutions per 
minute. Figs. 148 and 149 show a two-spindle 
No.1 machine, which takes drills up to § in. in 
diameter, and has four drill speeds ranging from 
800 to 1950 revolutions per minute ; while Figs, 
150 and 151 show a four-spindle No. 2 machine, 
which drills up to 1} in. in diameter, and has 
four speeds, ranging from 400 to 1200 revolutions 
per minute. Each class of machine is built with 
any number of drill-heads up to five. 

An examination of the figures will show that the 
three drilling-machines are in essence of the 
same design, and that such structural differences 
as they have are dictated by their differences in 
capacity. There are a number of interesting 
detail points in connection with them which may 
be referred to, for which purpose we will direct 
attention in the’ first instance to the smaller 
machine shown in Figs. 145 to 147. It will be 
seen from these figures that the four drill speeds 
are obtained by means of two-diameter stepped 
pulleys, both on the machine back-shaft and on the 
drill-head. The back-shaft pulley is fixed, and 
the drive of the belt from either the large or 
smaller diameter to the two diameters of the head 
nulley is arranged for by the outer guide-pulley 

ing made movable. The inner guide-pulley is 
arranged with an in-and-out sliding motion for 
adjusting the tightness of the belts. There is a 
very simple and effective stop fitted in connection 
with the drill-feed. This can be seen in Fig. 146. 
It consists of a small block which may be clamped 
in any position on the hand-feed spindle, and 
which has a projecting pin which comes in contact 
with a pin fixed to the frame when the required 
depth has been drilled. As the stop is outside 
and entirely uncovered, it is possible for the work- 
man to know when he is approaching and when he 
has reached the bottom of the hole he is drilling, 
so that no time is wasted in keeping the drill 
running in the hole when it is finished. The stop 
on the frame may be removed when necessary. In 
addition to this stop-gear, the machine-spindle is 
graduated for depth. The arrangement of the 
table will be quite clear from the figures, but we 
should point out that the clamping-handle is 
brought out to the front of the machine, so that 
it is unnecessary for a man to reach under the 
table if he wishes to alter its height. This helps 
to facilitate rapid work. 

Many of the points dealt with above are also 
features of the larger machines shown in Figs. 148 
to 151, but there are naturally special details in the 
heavier tools which find no place in the lighter one, 
These will best be dealt with by referring to the 
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No.2 machine shown in Figs. 150 and 151. The 
four drill speeds in this case, as in the smaller 
machine, are obtained by two-stepped pulleys ; 
but in the actual machine shown in the Exhibition 
the change over is made by sliding the back-shaft 
pulleys along their shaft. The shaft has depres- 
sions in it, and spring plungers are fitted 
to the pulleys, which serve to hold them in 
their various correct positions. This arrange- 
ment is not indicated in the machine shown in 
Figs. 150 and 151, which shows an arrangement 
similar to the smaller tool already dealt with. 
Feed-stops similar to those already described are 
fitted to the machine, but are not shown in the 
figures. The special lifting arrangements for the 
heavy table will be clear from Fig. 151. The 
lifting thrust is taken on a ball-bearing. It will 
be noted that the clamping-bolts for the table are 
brought out on to the front, to facilitate quick 
adjustment. The machine has a starting and 
stopping handle, controlling the main belt, fitted 
at each end. Before leaving the machine we must 
refer to the tapping attachment which is shown 
fitted to the right-hand drill-head in Fig. 150. This 
attachment may, of course, be fitted to any number 
of heads, if desired. It consists of a back gear 
giving a 6 to 1 speed reduction, and is put in opera- 
tion bya clutch. When the gear is out of operation 
the drill-head receives a direct drive. All the 
machines are fitted with Hoffmann ball-bearings. 

The illustrations on Plate LXI. show two of 
Messrs. Ward’s turret lathes of somewhat similar 
design, but of different capacity. Figs. 152 and 153 
illustrate a 2}-in. by 30-in., and Figs. 154 to 156 a 
1j-in. by 24-in. bar turret-lathe. The machines 
are generally similar, and in describing them refer- 
ence may be made only to the first example. The 
machine has a three-step cone pulley, which, in con- 
junction with the back gear and countershaft, gives 
twelve spindle speeds. The back gear is thrown in 
by the handle which is mounted on the front of the 
headstock, and which operates a back clutch of 
Messrs. Ward's patent type. The gear is, of course, 
partly useful for screwing. The headstock is fitted 
with the maker’s patent bar-chuck and with a 
roller-feed, which can be seen at the left-hand end 
of Fig. 152. The feed and turret spindle, which is 
carried along the front of the lathe, has a gear-box 
at the left-hand end, which gives six speed 
changes. The stop-bar is driven by gearing from 
the feed-spindle at the right-hand end of the 
machine. The arrangement of the turret will be 
clear from the illustration. It is of the flat type, 
which gives great rigidity, as there is no over- 
hang of the tools. It is fitted with the usual 
cutting-oft slide operated from the hand-lever 
shown. Each lathe has a self-contained oil-pump, 
which can be seen at the back in Figs. 153 and 154, 

The two illustrations, Figs. 157 and 158, on 
Plate LXII., show a 5-in.-centre wire-feed capstan 
lathe. Messrs. Ward make four sizes of lathes of 
this type, ranging from 4-in. centres to 64-in. 
centres. The size of the work which they will 
accommodate depends on whether or not they are 
fitted with a wire-feed arrangement. The wire- 
feed requiring the provision of an operating tube 
through the centre hole cuts down somewhat the 
space available for the work. The 5-in. machine 
illustrated will take }-in. bar with wire feed as it 
is shown, and 1-in. bar of it is fitted with an auto- 
matic chuck. The machine is supplied with an 
outer support for the wire which is being worked. 
This support is a falling weight arranged to feed 
the wire forward. The space between the front 
of the chuck and the capstan is 12 in. long and the 
machine has a traversing saddle, the slide of which 
has a cross traverse either by hand lever or screw, 
the hand lever being chiefly for use for brass work, 
and the screw for steel, which has to be taken more 
slowly. The saddle has adjustable stops. The 
capstan has six stops, any of which can be thrown 
out of operation. The capstun has a sliding travel 
of 44 in., and is made with 1-in. holes for the tools. 
The capstan is hexagonal, but in the smaller lathes 
of this type a round capstan is used. 

Of the six milling-machines shown by Messrs. 
Ward, we illustrate a plain horizontal miller and a 
vertical miller. The horizontal miller shown in 
Figs. 159 and 160, on Plate LXII., is the makers’ 
No. 4 type. It has a flush-top table, 3 ft. 7 in. by 
104 in., which has a power or hand-driven longi- 
tudinal travel of 24in., a hand-driven cross travel 
of 7 in., and a hand-driven vertical travel of 16 in. 
The machine has twelve spindle speeds and six 
feed speeds. The spindle speeds are obtained from 





a three-speed cone in the headstock, in conjunction 
with a two-speed countershaft and a headstock back- 
gear, which has a ratic of 6 to 1. The six feed 
speeds are obtained from a three-change gear-box, 
working in conjunction with two-step pulleys which 
connect the feed-drive to theheadstock. Thearrange- 
ment of these drives will be clear from Fig.159. The 
method of driving the upper feed stepped pulley by 
a chain from the back of the headstock will be 
noticed in this figure. The arrangement is adopted, 
of course, merely as a convenience and to allow of 
the pulley and belt being placed well out of the 
way under the overhanging part of the frame. The 
feed speeds are, of course, all arranged with a re- 
verse gear, the details of which can be seen in 
Fig. 159. It is hardly necessary to refer in greater 
detail to this machine, as it is well shown in the 
figures, but it may be mentioned that the bush of 
the steady-bar is made parallel, so that, if necessary, 
it will allow of expansion of the cutter-bar owing 
to heating up. 

The vertical miller shown in Figs. 161 to 163, on 
Plate LXII., is Messrs. Ward’s No. 2 machine. It 
has a table 4 ft. by 12in., which has a power or hand 
longitudinal travel of 28 in., a power and hand cross- 
travel of 104 in., and a vertical hand-driven travel 
of 15in. The machine has twelve spindle speeds 
and sixteen independent reversible feed speeds. 
The spindle speeds are obtained from the main 
three-step pulley in conjunction with a two-speed 
countershaft and a back gear in the head. The 
sixteen feed-speeds are obtained from an eight- 
speed gear-box in conjunction with a two-step 
pulley. The feed-drive is obtained direct from the 
overhead shafting on to the two-step pulley which 
is shown at the right-hand side of Fig. 162. In 
addition to the cross and longitudinal table feeds, 
the power-feed gear may be connected up to, and 
arranged to drive, a 134-in. diameter circular table 
which is fitted on the machine table proper. This 
circular table is shown in position in the. figures. 
All hand-feed handles are fitted with indicators 
graduated in thousandths of an inch. In addition 
to the 15-in. vertical travel of the table, there is 
a 4-in. vertical adjustment arranged for in the 
tool-holder. The hand-wheel controlling this has 
an indicator graduated in thousandths of an inch 
The spindle of the machine is 2 in. in diameter in 
its smallest part, and 2} in. in diameter in the 
largest part, of its bearing. 


Messrs. Vickers, Limitep, SHEFFIELD. 


The manner in which the relatively small and 
petted insignificant elements—tools or me- 
chanism—dominate or influence the efticiency of 
the giant machines would form an _ interesting 
study. We have observed big Churchill tools 
demonstrating the efficiency of the ball-bearings. 
At the stand of Messrs. Vickers, Limited, two very 
fine Asquith drilling- machines and a massive 
Roberts vertical boring-mill are demonstrating the 
capabilities of the Vickers high-power drills made 
of Vickers vanadium steel and of the firm’s adjust- 
able reamer, while the machines are being driven 
each by a Vickers a motor. We need 
not say much about these drills and reamers, as they 
are already generally known, and we illustrated the 
reamer with sectional views in a recent issue. 

The drills owe their high efficiency partly to the 
quality of the steel used in their manufacture, which 
makes for high power and speed, partly to their 
shape, which is patented. The working portion of 
the drill is of increase twist design—that is, the 
lead of the spiral increases from the point upwards. 
But the shank is a spiral of relatively small lead. 
Its function is to centre the drill in its Morse socket. 
The tang is released of strain. The drill is also 
twisted from a flat steel bar, which practice pre- 
ceded that of milling flutes in the solid, and has 
the advantage of preserving the continuity of the 
metal. The drills range in size from § in. to 3 in. 
A patent socket is recommended for use with 
them. An internal stud in the socket engages with 
the convolution of the drill shank, and thus the 
drill tends to screw up into the socket, bringing the 
shank into perfect contact with the socket, with 
uniform distribution of the load, and ensuring a 
firm and rigid drive. 

Formerly adjustable reamers were rare; now 
there are some dozens of distinct designs, so that 
anything original becomes more difficult. In the 
Vickers’ reamer the blades are adjusted by means of 
two cones, a larger and a smaller, on one stem. The 
blades rest on the cones, and the drawing in of the 
latter increases their radius. The outer face of the 





cone bolt is indexed. A turning movement over 
the larger divisions corresponds with a difference of 
yoo in. in diameter ; each small division with 3, in. 
in diameter. Lither carbon steel or high-speed 
steel is used for the blades, according to the 
nature of the service. The reamers are made in 
sizes ranging from 1 in. to 6 in. in diameter, and in 
corresponding metric dimensions. In the metric- 
divided tools one of the small divisions is the 
equivalent of ;45 mm. The range of expansion 
varies from 0.035 in. with the 1-in. reamer, to 
0.154 in. with the 6-in. tool. 


Messrs. GREENWOOD AND Battery, LEEps. 


Messrs. Greenwood and Batley, of Leeds, show 
a number of interesting machines in operation ; 
a 12-in. by 72-in. plain cylindrical grinder, a hori- 
zontal milling-machine, three shapers, a bevel-gear 
form-planer, a boring-machine, a planer, and an 
8-in. friction-geared lathe. The grinding-machine 
is illustrated by the two views, Figs. 164 and 
165, Plate LXIII.), one showing the steadies in 
position, the other with these and other portions 
of the equipment in the foreground. This is the 
smallest machine in a series of three, the largest 
being of 12in. by 120-in. capacity. In these 
machines the work head is driven by a constant- 
speed pulley, which, through variable change- 
gears in a box within the head, provides a range 
of ten speeds to the work, change being effected by 
the lever in front without stopping the machine. 
A speed-plate at the front of the headstock 
shows at a glance the combination of gears, 
which will give the speed of rotation desired. The 
smaller gears are of steel and hardened. The last 
drive is through helical gears to secure smoothness 
of running. The face-plate has two driving-pins, 
adjustable. The tailstock has the usual spring to 
allow for longitudinal expansion of the work con- 
sequent on heating. The wheel-spindle, of high 
carbon steel, hardened and ground, runs in parallel 
bearings of gun-metal with external tapered adjust- 
ments. The bearings have syphon lubricators 
distributing oil through felt filter-pads, as shown in 
Figs. 168 and 169, on page 503. The driviny-pulley 
is located centrally between the bearings, belted 
from a long drum on the counter-shaft. A three- 
speed cone on the shaft gives a suitable range of 
speeds as the wheels wear down. 

The cross adjustment of the grinding-wheel is 
imparted by the inclined hand-wheel in front of 
the machine (see also Fig. 174, on page 503), 
operating through worm gears and a steel rack 
and pinion. Back-lash between the rack and its 
gear is prevented by suspending a weight from 
the end of the rack at the rear of the machine. 
The automatic cross-feed is also controlled from an 
inclined hand-wheel ; the rate of feed is obtained 
by the setting of a pawl on a feed-dial. The 
cross-movement of the slide does not alter the 
position of the hand-wheel. The feed can be 
varied in amount from 0.00025 in. to 0.005 in. at 
either or both points of reversal, during the 
time that the carriage is stationary. A fine hand- 
micrometer feed is fitted, through which the 
grinding-wheel is fed to the work. Each gradua- 
tion on the index corresponds with a movement 
of the grinding-wheel equal to a reduction in 
diameter of the work of 0.0025 in. In connection 
with this mechanism an automatic trip motion is 
included as an aid to repetitive grinding. For this 
a stop is set to a graduated index, each division in 
which represents a reduction in diameter of , ;}5, in. 
The trip motion is set to disengage the feed mecha- 
nism as soon as the work has been ground to the 
correct size. For each succeeding piece the trip 
operates automatically, and the only adjustment 
necessary is that required to compensate for the 
wear of the grinding-wheel, which is provided for 
by a fine-screw adjustment to the stop 

The wheel-head has a variable automatic traverse 
by a two-speed cone and a change-speed gear-box, 
giving a total of thirty-four rates of traverse, 
obtained by the movement of a lever in front of 
the machine. These being independently driven, 
any one of them can be employed in combination 
with either one of the ten work speeds. The hand 
wheel in front of the machine, which, as stated, 
controls the quick hand traverse of the machine, can 
be disengaged so that it will not rotate when the 
automatic traverse is in. The traverse of the carriage 
can be reversed at any point of the setting of the 
dogs, which x - have both quick and fine screw 
adjustments. The traverse can also be reversed by 
hand. The carriage can be run beyond the points 
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DETAILS OF PLAIN CYLINDRICAL GRINDING-MACHINE AT OLYMPIA. 


CONSTRUCTED BY MESSRS. GREENWOOD AND BATLEY, LIMITED, 
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of reversal by lifting a latch out of the path of the 
An improvement termed a “‘ tarry motion ” 
automatically retards the traverse of the carriage 
at the points of reversal. The object is to delay 
the traverse of the carriage at the points of reversal, 
in order to allow the work to make one complete 
revolution when running at any speed, and thus 
ensure the work being parallel at the ends. 

I'he table swivels on the bed for taper-grinding 
and has two graduated scales, one for taper in 
degrees, the other for inches in gp, so Some 
of these machines are built with gap- and a 
removable gap-piece, which is of value when crank- 
shafts have to be ground, and pistons, and work 
generally that requires a large swing. A pump and 
tank are fitted and water-guards. "Figs. 10 to 173, 
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above, show the steady-rests, a very liberal provi- 
sion of them being made, five in the 72-in. machine 
and nine in the 120-in. The steady-blocks are of 
hard wood. The movement of a single lever clam 
the rests up against the front guiding-edge of the 
table. The equipment of the machine includes a 
centre grinding attachment, a wheel-truing attach- 
ment, and two grinding-wheels and their centres, 
in addition to the steadies and pump, &c., already 
mentioned. 
(To be continued.) 





Tue Execrro-Harmonic Society.—This +4 A 
hold the first meeting of the 27th session in the King’s 
Hall, Holborn Restaurant, on Friday, October 18. There 
will be a meeting each month unti! April. 
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Tue Frencn Torrepo-Boat Destroyer ‘FRANCIS 
GarntkEr.”—Les Chantiers et Ateliers Augustin Normand, 
of Havre, have just launched the French torpedo-boat 
destroyer Francis Garnier, of the following dimensions :— 
Length between perpendiculars, 74 m. (242 ft. 9.4 in.); 
length over all, 74.60 m. (244 ft. 11 in.) ; maximum beam, 
7.65 m. (25 ft. 1 in.); draught, 3.25 m. (10 ft. 8 in.); and 
displacement, 745 tons. The vessel is driven by twin 
screws, pay by Parsons — the set of turbines 
on each shaft being independent. The turbines are ex- 
pected to consume 220,000 lb. to 242,500 lb. of steam 
per hour, and to give a shaft horse-power of 18,000. 
Steam is supplied by four Normand water-tube boilers, 
and these will be fired entirely by oil-fuel. The boiler 
surface totals about 2000 sq. m. (21,528 sq. ft.). The fuel 
oil is supplied under pressure means of two pumps 
and is heated to a temperature of bas 120 deg. to 190 der. 
The speed is expected to be 31 knots on asix-hours’ trial. 
The tank capacity for carrying oil is 140 tons, giving a 
radius of action, at 14 knots, of 1800 nautical miles. he 
armament will include two guns of 100 mm. (3.94 in.), four 
of 65 mm. (2.56 in.), and four tubes for launching torpedoes 
of 450 mm. (17.72 in.) diameter. 





Tuer Copper Market.—In their monthly report, dated 
the 1st inst., Messrs. James Lewis and Son state that 
Standard fell from 79. 7s. 6d. for cash on September 2 
to 78/. 2s. 6d. on the 13th, gay recovering to 
792. 1s. 3d. on the 23rd, wi sales since between 
78. 16. 3d. and 79/., until September 30, when 79/. 5s. 
was paid. The closing values on the Ist inst. were 
78. 178. 6d. for cash and 79/. 15s. for three months 

rompt. Sales had amounted to about 35,000 tons. A 
cone business—estimated at close on 25,000 tons—had 
recently been done in electrolytic copper for home con- 
sumption and also for export to Europe at 17} cents per 
lb. for the former and 81/. 15s. per ton for the latter, by 
American refiners, who had now raised their selling price 
to 82/. per ton, at which some business had been done. 
Against their purchases of refined copper European 
dealers had freely sold Standard, with three months 
prompt, at 79/. 10s. to 80/. per ton. The future of values 
depended upon whether the present large consumption 
in Europe and the United States would be fully provided 
for by the gene | increased, and increasing, production 
of American and other mines, stimulated by the lar, 
profit consequent on the advance of 40 per cent. in the 
value of copper as compared with the average price of 
last year. ‘he production of the Utah Copper Company 
for the first seven months of this year was returued as 
32,230 tons (2000 lbs.), against 26,596 tons in the same 
period last year. That of the Miami Company in Arizona 
was about 1450 tons (2000 lbs.) for the month of August, 
and the converter plunt was being enlarged to enable it 
to produce 3000 tons of copper per month, A third unit 
of the Ohio Company had been started, increasing the 
output of ore from 2000 to 2400 tons per day. The 
enlarged smelting and treatment equipment of the 
Hampden Cloncurry Mines in Queensland was started 
in July, and the output of blister copper for the month 
of August was 454 tons, which, it was expected, would 
shortly be increased to 650 tons per month. The recent 
output of the Mount Elliott Company’s smelters—also in 
Queensland—had been about 700 tons per month. Ameri- 
can shipments from northern ports for the past month 
were advised as 25,572 tons. 





504 


ENGINEERING. 


[Ocr. 11, 1912 


- 








THE IRON AND STEEL INSTITUTE. 
(Concluded from page 465.) 

THe proceedings were resumed on Thursday 
morning, the 3rd inst., at 9 o’clock, in the Hall of 
the Philosophical and Literary Society. They were 
opened by the discussion of the paper (which we 
oublish in full on page 518 of our present issue) by 
Mr. Alan E. L. Choriton, entitled 


A New Tyre anp METHOD or ConsTRUCTION 
or LarcE Gas-ENGINEs. 


Mr. Greiner, who was the first to speak, 
proposed that a paper on this subject, written by 
hisson, Mr. L. Greiner, who had made a speciality 
of the design of gas-engines, should be read by the 
secretary of the Cockerill Company, Mr. Hugh 
Savage, who had come to Leeds to attend the meet- 
ng. In this contribution to the discussion, Mr. L. 
Greiner referred to the opening statements of Mr. 
Chorlton’s paper, in which the slow progress made 
in this country with the use of blast-furnace and 
coke-oven gas-engines was alluded to. Mr. Chorl- 
ton, he said, had mentioned one cause which had 
militated against the progress of the large gas- 
engine in this country—i.e., want of confidence in 
it. This want of confidence in the large gas-engine 
was quite unjustifiable. The gas-engine had come 
into general use in Belgium and in Germany ; 
French works had also adopted motive power 
generated by gas, and when a decision lay between 
the adoption of either steam-turbines or gas- 
engines, a decision was arrived at in favour of the 
latter, and the results obtained afforded a proof that 
this decision was not a mistaken one. Continental 
firms had been confident in the success of the gas- 
engine, and in this they differed from the British 
firms. The principle of the gas-engine was the right 
one, and thedifticulties could easily beovercome. The 
author had referred to the strains set up in large- 
diameter cylinders, and to the cracks and breakages 
which resulted therefrom. All this was quite true; 
cracks had occurred as shown by him, but this was 
now nothing but ancient history. Makers were 
able now, and had been able for some time past, 
to supply sound castings of the right design, and 
to secure thereby the absence of all difficulty. The 
circumstances to be met had to be fully understood, 
and then an examination of the drawing of the 
engine would suffice to ascertain whether it would 
meet them. Mr. Chorlton deserved praise for 
having made his engine valveless in regard to the 
air and gas inlet. The four-cycle type was the 
proper type for gas-engines, as the two-cycle was 
accompanied by auxiliary apparatus which formed 
a complication. Mr. Chorlton had adopted two 
pb | cylinders, as explained in his paper, and 
this, according to Mr, L. Greiner, had disadvan- 
tages, in that it led to a a of parts. 
He had also compared the vertical type of engine 
with the horizontal type, showing advantages 
in favour of the vertical. The vertical engines 
were lighter, they occupied less room, and were 
perhaps also cheaper ; but, notwithstanding, the 
horizontal engine had found more favour on the 
Continent. Even the Diesel engine, which had 
always been designed vertical at the commence- 
ment, was now being built horizontal. The author's 
design had excited his, Mr. L. Greiner’s, admiration, 
and he had no doubt that actual practice confirmed 
his figures ; but he did not think his engine would 
show itself superior to the Continental engines. 
Many speakers had already dealt at length upon 
the utilisation of gas in gas-engines, and what Mr. 
A. Greiner had said at previous meetings had been 
confirmed. He congratulated the author upon his 
interesting paper. 

Mr. Springorum, who followed, said that from 
his mp of view he had scarcely anything to add 
to the remarks which had just been made. In 
Germany they never hesitated to consider gas- 
engines as safe in working as steam-engines, but far 
more economical. They were taking down steam- 
driven blast-engines and steam-driven dynamos 
erected comparatively recently, and were replacing 
them by gas-driven plants, which, he repeated, 
were considered perfectly reliable in Germany. 

Mr. Lamberton said he had read with great 
interest Mr. Chorlton’s explanation of the design 
made with a view to overcome the difticulties he 
had referred to. He (the speaker) had had experi- 
ence in gas-engines of the former designs, and 
he thought the author was working on the right 
lines. He found the paper under discussion, 
and other papers which had been read on the 





same subject, worthy of a good reception. 
What Mr. L. Greiner and Mr. Retensoons had 
eaid was very gratifying. Here, in this country, 
we had a strong preference for the vertical 
type of engine, provided it was not accompanied 
by other features to counteract its advantages. 
He knew the Diesel engine was being built of the 
horizontal type with success ; the vertical Diesel 
type was almost a fac-simile of the Chorlton 
engine, and its reliability left nothing to be desired. 
Its thermal efficiency was a high one, but it had 
been reached after careful experimental work, and 
now the Diesel engine was in such a state that 
its builders were prepared to undertake any 
guarantee. The only criticism he would make 
of Mr. Chorlton’s engine was as regarded his 
diagram, Fig. 6 (see page 519), which illustrated the 
two cylinders, formed of two single-walled U-tubes 
placed end to end ; these were parted in the middle, 
and he (the speaker) understood that each part 
was cast in one piece. In the large sizes the dis- 
tance between the centres of the cylinders would 
be considerable, and the length of the Jeg would 
be a source of high expansion, no provision being 
made in the design to counteract it, a heavy con- 
traction taking place in cooling. He (the speaker) 
would not like to make each half in one piece. 
The pattern could be made such that in the cast- 
ing the centre lines were parallel. He also sug- 
gested the fitting of an expansion joint to remedy 
all stresses in the piece, and added that he was 
not a gas-engine expert, although he had worked 
on these engines as far back as thirty-two years 
ago, when he designed them for Mr. Dugald Clerk. 

Mr. Hutchinson, who followed, said he did not 
wish to criticise the paper, but desired only to state 
that he commenced three years ago with compara- 
tively small engines, using clean blast-furnace gas. 
He had four working, two of which were 1000-kw. 
sets. He then started later on to use coke-oven 
gas to enrich the blast-furnace gas, using one- 
quarter coke-oven gas to three quarters of blast- 
furnace gas, and this enriching process had added 
efficiency to the engines. He then added scaveng- 
ing, and had obtained most remarkable results ; 
after allowing for the power for driving the 
Rateau blower, he had obtained a minimum extra 
efficiency of 30 per cent. The engines were de- 
signed for 1000 kw., but their power, with scaveng- 
ing, rose to 1100 kw. and to 1500 kw. He was 
using more gas, but the scavenging had increased 
the power by 30 per cent. He was now mixing, 
as he said, coke-oven gas with the blast-furnace 
gas ; the same mixture was also used in the soak- 
ing- pits, and he proposed using it also for the 
steel furnaces when a new battery of coke-ovens 
was completed. 

Mr. Dixon congratulated the author, and found 
his engine formed another stepping-stone towards 
simplicity. With regard to reliability, he (the 
speaker) wished to lay special emphasis upon the 
fact that in this country we were absolutely satisfied 
that the gas-engine was really a reliable engine. 
The question with which we were not satisfied 
was the purely economical question. We were not 
constantly building new works, or busy upon ex- 
tensions. In Scotland, what had proved a barrier 
to the putting down of gas-engines was the fact that 
the blast-furnaces were independent of the steel 
works ; there was no opposition at all to the gas- 
engines. The case in England was somewat dif- 
ferent; but the same feature which obtained in 
Scotland obtained to some extent also in England. 
Matters were quite different in this respect both on 
the Continent and in the United States. We were 
all agreed that it was possible to obtain about twice 
as much power from the gas by using it direct 
instead of using it under steam-boilers. The capital 
cost all through was that which had to be taken 
into consideration, and to serve as the lead for 
giving up steam and using the gas direct. He re- 
peated that we were satisfied as to the reliability 
of the gas-engines, and expressed the hope that 
this was to be the very last occasion at which our 
alleged doubts were put forward under this head. 
Gas-engines, on the other hand, and quite apart 
from his above remarks, would become more and 
more popular as they became more simple in design. 

Mr. Stokes, who followed, thought that Mr. 
Chorlton was to be congratulated upon the design 
of gas-engine he had put forward. His engine 
and the one built by the speaker’s firm, Messrs. 
Beardmore, had several points in common. Messrs. 
Beardmore built the Oechelhiiuser type of engine 


‘to which the author had referred in his paper, 





stating that this was the only large gas-engine 
having cylinders of pipe form without valve pockets, 
and in which the two pistons successfully performed 
the various valve functions. It was interesting to 
read the author’s reference to the annoyance caused 
by the valves ; this was a trouble which was ad- 
mitted to exist even when the design was improved. 
Whilst in previous types of engines the exhaust- 
valves had been dispensed with, the admission- 
valves being retained, the tendency now was to 
dispense also with the inlet-valves, and this was a 
striking feature of the Oechelhauser type of engine. 
The author had taken the Oechelhauser type of 
engine and had “ bent it in two.” The pipe form 
for the cylinders was also found in the Oechel- 
hiuser engine, the cylinder being a straight pipe 
quite independent of the water-jacket. Messrs, 
Beardmore had recognised the advantage of this 
arrangement for land purposes. They were now 
faced with the application of the engine to marine 
work, and they were not going to utilise for marine 
work the engine as it was built for stationary pur- 
poses, but had been designing another which was 
strikingly similar to that of Mr. Chorlton. In 
the author’s design with duplicate cylinders the 
exhaust-piston travelled in front of the inlet; 
Messrs. Beardmore had given consideration to the 
same feature, and for marine work they had two 
pistons, both moving together, the engine being 
quite as easy to run in one direction as in the 
other. The results they had obtained had led them 
to build three experimental marine engines. 
Whereas Mr. Chorlton had six cranks for three 
cylinders, Messrs. Beardmore had only three cranks 
for three cylinders. He employed ordinary air 
and gas-charging pumps, driven by an auxiliary 
eccentric, and mounted at one end of the engine, 
adding that it might be preferable to drive these 
pumps separately. Messrs. Beardmore had a gas- 
blower and an air-blower electrically operated ; the 
arrangement worked satisfactorily, and might be 
likened to the auxiliary condensing plant which 
worked in conjunction with marine steam-turbines. 
The author had referred to the disadvantages of 
water injection ; he (the speaker) did not see what 
objection could be raised to water injection. This 
was a principle advocated by Mr. Mathot as one 
to be aimed at. If it were possible to inject 
crude oil in a Diesel engine, why should it 
be impossible to inject also water for cooling pur- 
poses in a gas-engine. He (the speaker) had seen 
a gas engine running with water injection which 
ridded it of the water-jacket and of the water- 
cooling of the pistons. He was of opinion that the 
piston speeds were too high in Mr. Chorlton’s 
engine, and his reversing process was not a simple 
one ; but reversing would, of course, not be required 
in land engines. He could not see how the 
mixture could remain always the same unless the 
author governed both the gas and the air supply. 
Messrs. Beardmore governed both the gas and the 
air, but they had found it practicable also to govern 
only the gas supply. If the author used steam, he 
required an extra source for the steam production. 
The keynote of his paper, however, was simplicity, 
and it would provide a help for the development in 
the application of large gas-engines. 

Mr. A. Greiner recalled the fact that morethan ten 
years ago the late Mr. Thwaites and he had opened 
the question of the direct utilisation of gas in gas- 
engines, and he was glad to see that England had 
taken the matter up. The vertical type of engine 
might perhaps supersede the horizontal type, but 
this point was, after all, one of secondary import- 
ance. In Belgium, France, Germany, Russia, 
Spain, and Japan, there were, perhaps, more than 
1000 gas-engines of over 1000 horse-power. There 
were a number also working in the United States. 
All had given excellent results, and he hoped that 
in ten years to come the vertical engine would be 
able to show an equally marked success. He (the 
speaker) knew of only a comparatively small vertical 
engine having been built, this was of 2000 horse- 
power, not very large therefore; he built frequently 
horizontal engines of 6000 horse-power. The type of 
engine, whether vertical or horizontal, was purely 
and simply a question of fashion : in England the 
vertical type was preferred, whilst on the Conti- 
nent they preferred the horizontal type. The 
defects pointed out by the author in his opening 
statements were ancient history, and if an English 
builder were to show his (the speaker’s) engineers 
at Seraing the design of a gas-engine, they would 
be able ata glance to point out to him the weak 
points and where the defects lay. Mr. Greiner 
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was absolutely certain that in the cylinders of 
Belgian, French and German engines no cracks 
whatever occurred, and if cracks had continued to 
occur, this defect would not have limited itself to 
the cylinders, ‘‘ but the works themselves would 
have cracked long ago.” All gas-engines had crank 
axles resting on bearings ; these latter wore, the 
crank-axle did not run smoothly, and the lining-up 
was asomewhat tedious operation. They now used 
overhung cranks, as was the American practice, 
and these worked more smoothly. The exhaust 
gases were supplied to a steam boiler, and this 
resulted in an advantage of 8 per cent. in efticiency. 
The engines were most easy to drive; they sent 
out with each one they built an ordinary good 
workman, who had simply to start the engine, 
when it continued running without any further 
trouble whatever. 

Mr. Chorlton, in replying, thanked the meeting 
for the very complete discussion. With reference 
to Mr. L. Greiner’s remarks, he, Mr. Chorlton, 
said that the builders no doubt now knew how to 
make the cylinders, but these remained neverthe- 
less difficult castings to make. The difficulty lay 
nearly all in the casting; this had to be manu- | 
factured of specially selected pig iron, great care | 
being given also to the selection of the sands and | 
to the making of the mould, so as to reduce the | 
risks and the percentage of failures. With refer- 
ence to the cooling surface in the duplex cylinder, 
it was greater than in the plain cylinder, and this 
was, in a sense, against it. But if an engine was 
to run quickly, means had to be devised for taking 
the heat away rapidly, since the heat limited the 
power of an engine. It was well known that the 
horizontal type was preferred on the Continent, 
and it was interesting to see that the Diesel 
was now being made horizontal also. Mr. A. 
Greiner’s remarks were very interesting; it 
was very interesting also to hear that he had 
adopted the American practice of making the crank- 
shafts. This had been adopted also by the Swiss 
Locomotive Works, Winterthur. In. the horizontal 
type the bearings and bearing i pte formed a 
greater difficulty than in the vertical type, in which 
the wear on the bearings was very much less. Mr. 
Springorum had mentioned the large gas-engines 
at his works—the Hoesch Works. Mr. Chorlton 
had visited these works, and had been very much 
impressed with the large units he had seen in 
power-stations there. These stations were huge 
stations, the engines were very large ones, their 
component parts were naturally very large also, 
requiring heavy cranes and other appliances for 
taking the engines apart for inspection and clean- 
ing. Even if the question of reliability were set 
aside, there still remained the question of capital 
cost, and this latter remained still also a deter- 
mining factor in this country. Mr. Lamber- 
ton’s remarks, of a practical nature with regard 
to Fig. 6, were most interesting and perfectly 
correct. The tendency to expansion through the 
leg at the top he had mentioned was not so great 
as he thought, owing to the water-jacket, and the 
rise in temperature in the jacket did not exceed 
50 deg. Cent., being usually about 30 deg , and the 
cylinder was in perfect line when the engine was 
running under normal conditions. It was, he re- 
peated, an interesting point; they had only made 
comparatively small engines, and in casting large 
cylinders they would probably cast a band across, 
which they would machine afterwards. They had 
so far met with no trouble from distortion. They 
had made already dozens of cylinders of the type 
shown; they were easy and cheap to make, and 
could be compared to the making of pipes. Mr. 

lutchinson’s figures relating to the mixture of 
coke-oven with blast-furnace gas were most in- 
teresting, as also was his reference to the use 
of scavenging in a four-cycle engine. This 
cleared out the gas, inc the power, but 
tended to increase the liability to troubles. He 
was glad Mr, Dixon had made his remarks con- 
cerning the reliability of gas-engines, and the posi- 
tion of the Scotch works in the matter of the adop- 
tion of this type of engine. In regard to what 
Mr. Stokes had said, he (the speaker) found it 
curious that another firm should have arrived inde- 
pendently at practically the same thing, and he 
took this in the light of a compliment. But he 
(the speaker) had started a year earlier. It showed, 
at all events, that there existed a demand for these 
engines. There were no doubt possibilities for the 
gas-engine in marine work, but he (Mr. Chorlton) 
had not designed his engine for this application i 














was ibly a more simple one than his own. He 
(the speaker) had one inlet port, and he controlled 
the gas inlet. When large stations were put down 
as a whole, separate pumps would be used, but not 
when purchasing separately engine after engine. 
In the matter of water injection, his (Mr. Chorlton’s) 
experience was against it; it ruined lubrication, 
led to the formation of deposits, and caused 
increased wear. Professor Hopkinson had worked 
with water injection, but the method had the 
difficulty that it had little or no reserve, and, if it 
failed, there was nothing further to fall back upon. 
With the water-jacket cooling, matters were entirely 
different. As for the piston speeds, he (the 
speaker) thought these would go much higher still, 
in the same way as they had increased in auto- 
mobile engines. When using a rich gas, it was an 
advantage to govern both the air and gas inlet. In 
his engine a gas charge was always held back, and 
firing always took place accurately at the inlet, with 
any loads. The extra source for steam production 
in marine engines should not be considered a difli- 
culty, since all motor-driven ships had a steam 
boiler for driving the auxiliaries. 

On the motion of the Chairman, a hearty vote of 
thanks was awarded the author for his interesting 


paper. 
Some Aspects or Wire-DRawInc. 


The next paper taken was one on ‘‘ Some Aspects 
of Wire-Drawing,” by Mr. Percy Longmuir. This 
was read in abstract by its author. We reproduce 
it in full on page 523. 

The discussion was opened by Dr. Stead, who 
stated he was very glad that this matter had been 
brought forward, because it was one which was 
subject to the variations of the wire-drawers. He 
could confirm all what Mr..Longmuir had said, and 
his paper would lead the wire-drawers tothink. In 
his (the speaker’s) experience a consignment of 
wire rods was returned by one wire-drawer 
because he had found it of bad quality; this 
same consignment was then sent to another wire- 
drawer, who had found the quality excellent. 
Wire-drawers were, therefore, somewhat erratic 
in their processes. The author had mentioned the 
effect of ‘‘ patenting.” Patenting, according to 
Dr. Stead, meant the heating of the wire rod until 
the carbon and the iron were homogeneous through- 
out, there being a perfect and complete inter- 
diffusion. The variations could be traced to bad 
patenting, and where fracture occurred this was to 
be attributed to the steel quenching too quickly, 
the structure being martensite. If chilled less 
rapidly, troostite was produced ; whereas the 
structure was sorbitic when the chilling was 
correctly performed. 

Mr. Brunton, who followed, said that the figures 
given in the paper for the maximum stress and the 
elongation, both at the beginning and at the end of 
the coil, could not be practically the same as shown, 
the die getting hot quicker than the wire. The 
author had not given the areas, and in wire-drawing 
practice it was impossible to get the front end and 
the back end the same. The specific gravity was 
also a little higher at the back end than at the 
front. All considered, it was natural to find the 
tensile strength greater at the end of the coil than 
at the beginning, as had been shown by the 
author. The latter had laid stress upon uni- 
formity throughout. Did he mean _ chemical 
uniformity ? because a micro-section of front and of 
back showed a difference; and the author had 
perhaps analysed the whole section, since, if he 
had taken samples from the outside, and others 
from the inside of the wire, these would have 
shown a difference. Segregation, which had been 
referred to two days before, was one of the worst 
things for the wire-drawer, and he showed a small 
piece of wire having a ‘‘piece of brick ”—a frag- 
ment of silica — at both ends; this had prob- 
ably been rolled down into the wire rod. The 
author had mentioned cold-working, and in this 
connection had referred to a fixed habit in regard 
to this; and he (the speaker) asked what was a 
fixed habit in this connection, and how much cold- 
working had to be put ina piece of steel before one 
arrived at the fixed habit in question. What could 
the poor wire-drawer do when the fixed habit was 
inthe wirerod? The author’s Table I. showed how 
the steel hardened in drawing ; the wire was flat, 
and conditions as to flow with this could not com- 
pare with what obtained in round wire. Tempera- 
tures should be added to the figures of Table IT. 


he thought Mr. Stokes’s arrangement for reversing | In re; 





to Table III., he could not understand 
how the author had obtained a higher tensile stress 
in the larger rod. He did not understand what 
the author meant by stating that the steadying 
effect of the elongation after fracture was signifi- 
cant, and this in connection with his table giving 
&@ maximum stress .of over 60 tons with steel con- 
taining 0.10 of carbon. His (the speaker’s) figure 
would be nearer 26 tons with 0.10 of carbon. He 
assured Dr. Stead that wire-drawers had greatly 
benetited by micrography, and they always liked 
to get as much sorbite as possible into their steels ; 
and in regard to patenting, as an addition to Dr. 
Stead’s remarks, it was most important to cool the 
steel at an even temperature, and all of it at the 
same temperature. 

Mr. Longmuir said Dr. Stead had given a good 
definition of patenting, since the sorbitic structure 
was the one to be arrived at. He had also found 
that wire rods were good or bad according to the 
wire-drawer, and added that, owing to the very 
short time at his disposal, he coal reply to Mr. 
Brunton fully in writing. 

On the motion of the Chairman he was awarded 
a vote of thanks for his communication. 

The Chairman then announced that all the other 
papers on the list would be taken as read, and 
would be discussed by correspondence except the 
following :—‘‘On the Solubility of Cementite in 
Hardenite,” by Dr. J. O. Arnold and Mr. L. 
Aitchison ; and ‘‘ On the Solubility or Diffusion ot 
Hardenite in Ferrite,” by Dr. J. O. Arnold and 
Mr. C. Chappell, which are postponed for reading 
and discussion at the next meeting of the Institute. 
He thanked all the authors, adding that the Insti- 
tute had never had a better-attended meeting. 
After the usual vote of thanks, the purely business 
proceedings came to a close. 

On leaving the Hall of the Philosophical and 
Literary Society, at 12 noon on Thursday, the 3rd 
inst., the members met at the Leeds University, 
where the Chancellor (the Duke of Devonshire), pre- 
sided over a large gathering to witness the award of 
a number of degrees. Mr. Arthur Cooper, President 
of the Institute, was honoured with the degree of 
Doctor of Laws ; and Sir Robert Hadfield, Mr. A. 
Greiner, Mr. F. Springorum, and Dr. J. E. Stead 
each received the degree of Doctor of Science. 





Tue Battiesuie FLoatine-Dock ror THE Mepway.— 
The final lifting trial of the floating-dock built by Messrs. 
Swan, Hunter and Wigham Richardson, Limited, Walls- 
end-on-Tyne, for the British Admiralty, and illustrated 
and described on page 147 ante, took place in the River 
Medway on the 2nd inst., when H.M. battle-cruiser Lion, 
displacing 30,415 tons and drawing 31 ft. 6 in. of water, 
was successfully docked and lifted. The actual liftin 
operation of the dock from a draught of 31 ft. 6 in. unti 
the pontoon deck was awash at the sides occupied three 
hours and ten minutes. The total distance through which 
the vessel was lifted was 36 ft., and the total quantity of 
water necessary to be pumped in order to raise the deck 
of the dock clear of the water wasabout 46,000 tons. After 
H.M.S8. Lion had been cleaned and painted and some 
necessary repairs had been effected, the dock was lowered 
the following morning at 8 o’clock, and the ship was un- 
docked during the day. 





Contracts.—Messrs. J. Stone and Co., Limited, have 
received instructions to supply a number of their patent 
hydraulic underline pn = lers for the -super-Dread- 
nought battleships now under construction—viz., H.M. 
ships Iron Duke, ree oy Delhi, and Benbow. We 
understand also that all the sidelights and the whole 
of the windows have been supplied by the same firm, who 
have also given special attention to the question of the 
ventilation of the cabins and saloons by means of these 
lights. The water-tight doors are apa my! con- 
trolled by the Stone-Lloyd system.—The tender of the 
Falcon ilway Carriage and Wagon Works, Lough- 
borough (Brush Electrical Engineering Company) ie 
been accepted by the Great Indian Peninsular Railway 
for the supply of fifty-three four-wheeled open wagons. — 
Messrs. ving and Oo., Limited. 94, Union-court, 
Old Broad-street, London, E.C., have, during the last two 
months, received the following orders :—Water-turbines 
for the City of Kyoto, Japan. Fujimi = three units 
of 1100 horse-power, under a head of 14.2 metres, and one 
exciter of 75 horse-power. Ebi wa plant, one unit of 
500 horse-power, under a head of 3.1 metres. For Cata- 

azco, in Brazil, two units of 750 horse-power, under 

metres head, and two exciters of 66 horse-power ; 

six turbines of from 6 to 100 horse-power for Scotland, 
Japan, and Brazil. Orders for Victoria turbo-pum 
include one 2400 gallons per minute pump for the Kruele 
Lumpar i ring Company, one 350 gallons per 
minute pump for Wellington, N.Z., four 1000 gallons per 
minute pumps for Messrs. S. Pearson and Sons, Limited, 
one pump for the Parkside Mining Company, to deliver 
600 — per minute against a head of 900 ft. The 
firm have also received extensive pipe-line orders for the 
Kumanoto Hydro Electric Company, Japan. 
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THE PROVISION OF LIFEBOATS. 

WE believe it was Mark Twain who was respon- 
sible for the sage observation that a good average 
was but a mild virtue in a watch, and we imagine 
most people will agree that the aphorism may 
legitimately be extended to a Government depart- 
ment such as the Board of Trade. This body, 
having been convicted, as we think, to no small 
extent in defiance of the evidence, of an unreason- 
able delay in modifying its rules regulating the 
provision of lifeboats on liners, seems now deter- 
mined to go to the other extreme and to compound 
for procrastination in the past by promulgating, ina 
panic, new rules, hastily conceived, and to be in 
haste enforced. Whatever view may be taéken as 


_| to the culpability, or otherwise, of the Board in the 


t, no sane surveyor of the facts established at the 
itanic inquiry can claim that any case was made out 
for legislation in a hurry. The Titanic disaster was, 
admittedly, a unique event. Opinions may differ as 
to the precise probability of such a catastrophe occur- 
ring again, but the clean record of the Atlantic trade 
for so many years, and the continuous diminution 
of the death roll at sea, year by year, in every service 
and on every ocean, constitute incontestable proof 
that the matter is far from urgent, and that legisla- 
tion may legitimately be delayed for the fullest pos- 
sible consideration of the whole of the complicated 
factors involved. Shipowners would probably prefer 
to have the matter settled solely by expert opinion. 
The British public has, however, for some reason 
or. other, a deep-seated distrust of this, whether 
the matter concerned be the unwisdom of a muni- 
cipal speculation in transport or the utility of an 
anti-rabic vaccine. 

In matters of taste this attitude may be reason- 
able enough, since the admired of one generation 
is often the abhorred of the next ; but where scien- 
tific, technical, or economic questions are in- 
volved, wisdom will ultimately be justified of her 
children, however scant the respect accorded during 
the passing moment to their views. Still, in a 
practical world it is necessary to deal with condi- 
tions as they are, and hence the best solution of 
the problem, and one which would meet the views 
both of shipowners and the public at large, would 
be to have the matter investigated at length by a 
Select Committee of the House of Commons. Such 


3|# Committee may be ignorant to begin with, but 


experience has shown that it is quite capable of 
assimilating the facts brought before it in evidence, 
and of giving a decision in accordance therewith. 
Such decisions, it is true, have on occasion been 
reversed by a vote of the House as a whole, where 
ignorance and political partizanship are at times 
more potent than knowledge and discrimination. 

It is, at any rate, most important that the 


23| matter should not be left wholly in the hands 


of the permanent. officials. The question at issue 
is the safe transport of passengers at sea, and 
the. Government official almost invariably plays 
for safety—for himself. The past record of. the 
Marine Department of the Board of Trade has, 








to some extent, been an honourable exception 


to this almost universal rule ; but in view of 
the comments aroused by the Titanic disaster, the 
officials would be more than human if they did not 
determine, at whatever cost to the country, to make 
things pleasanter for themselves in the future. 
Such a tendency may no doubt be partially 
corrected when the political head of the depart- 
ment is a man unafraid of responsibility, but it 
has become customary to regard the Presidency of 
the Board of Trade as one of the minor itions 
in the Cabinet, quite capable of being effectively 
filled by the merely industrious party hack. 
Recently there have been exceptions to this rule. 
Mr. Lloyd George was undoubtedly the best Presi- 
dent we have had for a generation, and his successor 
was as unquestionably a man both of courage and 
of genius ; but matters have since reverted to the 
bad old rule of considering the position one which 
may safely be held by respectable mediocrity. 

In view, however, of the enormous complexity of 
the interests with which this department is directly 
concerned, and the constant calls made on it for 
direct intervention .in acrimonious trade disputes, 
the post is one which can no longer be entrusted 
with safety to the type of politician that success- 
fully represented the Board in Parliament two or 
three generations ago. Further, it is certainly in- 
advisable that the permanent head of a technical 
department should be a clerk, as is the rule here 
and in other Government departments. No rail- 
way company would appoint a clerk as the official 
head of their locomotive works or of their mainten- 
ance-of-way department, since it is of prime 
importance that professional advice should reach 
those in authority at first hand, and not have to 
filter through a non-technical head. 

From the report of Mr. Buxton’s speech 
in the House of Commons on Monday night it 
would appear that he was somewhat imperfectly 
‘** instructed,” and had quite failed to acquire any 
adequate grasp of many of the important technical 
questions involved. He would seem, for instance, 
to have had a confusion in his mind between in- 
stability and unsinkability, using the two terms as 
if they were synonymous ; and in another part of 
his speech he referred to the ‘‘ putting together of 
collapsible boats,’’ which is, to put it mildly, a 
somewhat inadequate description of the process of 
preparing such craft to take the sea. 

In certain quarters there is apparent a disposi- 
tion to maintain that the shipowners’ dislike to 
the Board’s proposals is to be counted as a point in 
favour of the latter. The shipowners are justly in 
doubt as to whether the provision of more boats 
will add anything effective to the security of life 
at sea. Nevertheless, they have naturally catered 
to the demands of their customers—the public—and 
have, where possible, provided extra accommodation 
sufficient for allon board. In doing so, they have at 
times actually diminished the safety of the ship, 
whilst the excess of boat accommodation provided 
over and above what can practically be handled 
in the space available may prevent effective use 
being made of any should the emergency arise. Of 
course, with some ships the extra boat accommoda- 
tion is practicable without any but an insignificant 
diminution in the stability of the vessel, and the 
decks may also be sufficiently spacious not to be 
seriously encumbered by the additional craft now 
demanded. This is probably the case with the 
Olympic, but it was found that the great German 
boat Imperator could not, without great sacrifices, 
accommodate safely the extra boats in question on 
the boat-deck, so that they have, in this case, 
been very ingeniously stowed on lower decks, as 
described in Mr. Welin’s paper read before the 
British Association at Dundee. Where the stowage 
of boats for all is reasonably practicable, there is 
no very serious objection to their provision, useless 
though they would be in all but one shipwreck out 
of, say, 20,000; but there are many steamers in which 
the new regulations make demands absolutely im- 
possible to meet. Thus Mr. Mackinder instanced 
excursion boats carrying 2500 passengers. In such 
cases it would be Ree utely impossible to provide 
anything like accommodation for all, and the only 
alternative will be the abandonment of such services. 
If those Labour Members who have taken an extreme 
view on this subject really desire that the highly 
popular excursion traffic between Liverpool and 
the Isle of Man should be abandoned, it would be 
preferable to say so directly ; but we very much 
doubtif this be thecase. M.de Lesseps used to relate 
a story about a Paris cabman who brought his savings 
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to him for investment in his railway in Sweden. 
Jehu was, of course, promptly informed that the 
enterprise was a canal, not a railway, and that 
its site was Suez, not Sweden. No matter, said the 
worthy charioteer, it is ‘‘pour embéter les Anglais,” 
so take the money. Mr. Barnes and Mr. Wilkes, 
in their speeches on Monday, certainly managed to 
give the impression that their primary object was 
the ‘‘embétement ” of the shipowner, and that the 
safe and efficient conduct of sea traffic held in their 
minds a distinctly secondary position. 

Of course, as Mr. Buxton deprecatingly sub- 
mitted, it is proposed that the regulations shall be 
largely discretionary, and that exemptions may be 
granted by the Board of Trade officials. Could 
the latter be relied upon to exercise reason- 
able discrimination, very much might be said 
in favour of this solution of the difficulty. The 
rules would be there to satisfy the general 
public, and for application in extreme cases, but 
would in practice be for the most part a dead 
letter, and reasonable provisions arranged in con- 
ference with the shipowner. The position of a 
Board of Trade official under such circumstances 
would, however, be one of extreme difficulty when 
the sea ultimately levied its inevitable toll on some 
vessel to which he had granted exemptions, how- 
ever justly. It would therefore be quite impossible 
to expect the officials to shoulder the responsibility 
thus involved, and in practice it would be the sug- 
gested exemptions, and not the rules, which would 
prove a dead letter. In this connection we have, 
indeed, past experience to guide us. It was given 
in evidence that the Mauretania would have sur- 
vived the accident which proved fatal to the 
Titanic ; yet this vessel could not, it was found, 
under the famous Rule 12, secure exemption from 
carrying the ‘‘extra” boats. The Board would 
not, in fact, take the responsibility of granting an 
exemption, in spite of the exceptionally effective 
subdivision of the ship. 

All these considerations emphasise the view that 
there is no necessity for haste. An insurance 
company will insure the safety of a passenger by 
one of the regular liners at an extraordinarily low 
rate, and in this connection ‘‘ money talks.” ‘here 
is, they say, no sentiment in business, and the low 
premiums demanded in the Atlantic transport trade 
are an irrefutable testimony to its general safety. 
The whole matter may well, therefore, be referred 
to a Select Committee of the House, who can collect 
and collate evidence, and whose report will stand a 
fair chance of acceptation by the public at large. The 
fact that the question of lifeboat accommodation is 
of necessity bound up with that of ship subdivision 
constitutes an additional reason for delay. Greater 
subdivision must of necessity increase the difficulty 
of access to the boats, and then, again, there is 
the very difficult question of providing improved 
methods of getting boats into the sea. A boat which 
cannot be launched within half-an-hour may be 
counted as useless, and, in fact, many of the 
boats now carried to allay the unfounded appre- 
hensions of the public are in truth nothing better 
than mere dummies. The question of ship sub- 
division and that of davits are now both under 
consideration by expert committees, and the 
rules for boat accommodation should certainly be 
held back till these Committees report. When 
they do, it is to be hoped that the Board of Trade 
will have recovered some of its lost nerve and not 
completely ignore the recommendations made, as 
they have done those of the Advisory Committee 
on Boating Accommodation. The professional ad- 
visers to the Board are no doubt reasonably capable 
men, but would themselves be the first to admit 
that the ablest men in their respective departments 
were to be found in non-oflicial circles. By waiting 
for, and acting on, the reports of these Committees 
the public will therefore have the benefit of advice 
more competent and authoritative than it can 
possibly expect from its permanent officials. 








THE PIECE-WORK SYSTEM ON 
SPECIAL JOBS. 

Or the various wages systems in vogue, the 
plain piece-work system seems to be most com- 
monly in use. Whether this is due to its merits 
in practical working or because of its simplicity 
po ey to those responsible for its adoption, it is 
difficult to say. It is, however, uncommon after 
one of the special wages systems has been intro- 
duced into a works to find that system superseded 
by another on account of the unavoidable dis- 





organisation, temporary though it may be, involved 
in the change. Te any case, apart from all the 
points that recommend it, the piece-work system 
has its limits; and whatever there is to be said 
concerning it applies with equal effect to any other 
special system of wages, including the premium 
bonus system. The point we are about to consider 
is that of the piece-work system on special jobs— 
jobs made specially for a customer, and going 
through the shops in ones and twos. 

It is a matter of common experience that there 
is always a grumble from men working on piece- 
work on these special jobs, and often the complaint 
is a legitimate one in view of the conditions under 
which they work. It is worth while to consider 
whether piece-work and other special systems of 
payment are really applicable to special jobs, parti- 
cularly to the work of fitting and assembling. 

The first difficulty is found in fixing the rate. 
With standard apparatus, made up by the hundred, 
this rate is usually satisfactory, as, naturally, 
it is the outcome of experience on previous 
batches of the same piece or operation, and it is 
definitely known that a workman can, with an 
effort, make more than his day money at that rate. 
Moreover, the rate is such that it can remain fixed 
without need of alteration, assuming, of course, 
that no change of organisation or tools is made 
that would have a bearing on the man’s output. 
It will be conceded that the practice of rate- 
cutting, all too prevalent, is pernicious, and creates 
a feeling of distrust in the workmen that cannot 
but have ultimately an injurious effect. In the 
manufacture of special apparatus, however, the 
rate fixed may not be at all satisfactory. The rate- 
fixer is supposed to have sufficient practical personal 
experience to be able to give a price approximately 
correct, but some piece-work prices with which we 
have come into contact would give the impression 
that either the rate-fixer lacked this experience, or 
that he worked on the principle of ‘‘ When in doubt, 
fix your rate lowenough.” Errors of 200 per cent. 
and 300 per cent. are not uncommon. 

What is the result of a rate that is too low ? Long 
before the workman is through his job he is in 
debt, not due to any slackness or lack of skill, but 
simply owing to the unforeseen difficulties neces- 
sarily attendant on the manufacture of new and 
special apparatus, difficulties which, though hazily 
appreciated to some extent, perhaps, by the rate- 
fixer, were not sufficiently present in his mind 
in detail to cause him to increase his price to 
meet them. Naturally, the workman becomes dis- 
couraged, for, once in debt to any considerable 
extent, the incentive to extra exertion is lost. 
The next bonus will only go to meet the debt, 
and so the man gets from bad to worse until he 
either leaves, or is dismissed, in either case, many 
times, to the firm’s loss. If, on the other hand, 
the utter impossibility of getting through the work 
at the price fixed is obvious on the completion of 
the job, and the workman’s debt is cleared and 
day-money paid, then the job has cost not only 
the day-money, but also the additional expense of 
the rate-fixer, ticket-clerk, and various other people 
and things necessary to the system in operation. 

Again, there is the usual difficulty of getting 
material for special jobs. The case of machining or 
assembling the standard work of the factory is on an 
altogether different footing. The fact of a piece of 
apparatus being standardised and being made up in 
quantities for stock, ensures that the necessary raw 
material is held in stock, and is immediately avail- 
able. Also, as it is usual for orders for this class 
of work to be put into the shops when a fixed 
minimum is reached in the stores, there is usually 
plenty of time, during which the minimum is being 
exhausted, to accumulate the necessary detail parts, 
so that it is not necessary to commence assembling 
until every nut, bolt, and casting is on the bench. 
When assembling is commenced, no interruption, 
due to lack of material, is experienced, and the 
workman has nobody but himself to blame if he 
does not make a bonus. 

Not so with the special job. Deliveries are 
notoriously short, with the result that as soon as 
sufficient material is available to make a start the 
workman gets his piece-work tickets and com- 
mences his job, trusting that the remaining mate- 
rial will be forthcoming by the time he is ready 
for it—a fond hope which is rarely realised. It 
becomes necessary then to lay the job aside owing 
to this lack of material, or to proceed with somé 
other part not following in natural sequence. In 
any case time is lost, for, be it remembered, under 





this system there is not the same incentive for the 
foreman to keep a man continuously employed as 
on a day-work system, and the potential bonus 
begins to disappear. 

hese two conditions are so often present as, 
combined, to make the lot of the fitter on special 
work very disheartening, and though other cases 
could be stated further to bear out the conten- 
tion, enough has been said to prove the unsuit- 
ability of the piece-work or similar wages system 
for special work. 

It is a common occurrence in the case of large 
firms to find that they are unable to compete 
successfully with smaller concerns on customers’ 
special orders. With standard designs they are 
quite successful, having laid out jigs and tools 
to suit a scheme of progressive handling and an 
adequate store of raw material and detail parts. 
The source of difficulty is that the special job 
is expected to get through the shop with the 
same ease as the standard. It is subjected to 
the same laborious and intricate routine, and 
material is supplied in the same exact and limited 
manner as for standard work. Marking off, for 
instance, is done on the table along with stan- 
dard stuff, exactly to drawing, without any refer- 
ence to the fitter, who would, no doubt, under 
other circumstances, find it convenient and expe- 
dient to mark one part off from another when 
assembling. So on throughout the whole job, the 
result being unnecessary labour and loss to the 
workman, late delivery and loss to the firm, and 
not infrequently a dissatisfied customer and a 
cancelled order. 

The best way of dealing with special jobs is, 
firstly, a day-work system, without costly rate- 
fixing and its attendant clerical work, and with 
only as much ‘‘system ” as is absolutely neces- 
sary (some concerns seem to be run for the benefit 
of the system). 

Secondly, the dissociation of all special jobs 
from standard work ; in other words, a small 
concern organised within the larger concern, and 
deriving thereby the advantage of both. For 
even on special gear there are portions which can 
be handled satisfactorily along with the standard. 
These would be handed over to the standard depart- 
ment at the discretion of the foreman over special 
work, 

The foreman should have access to the stores 
and be able to procure such extra material as 
he finds necessary at once, and without a lot 
of routine. The job should be handled wholly 
by the special department, only such work as 
there considered advisable being handled elsewhere. 
Marking-off should be done by the fitter, and, gene- 
rally, the machining and drilling should be done 
by the special department, or under its direction. 
Under a capable foreman, who could keep his 
men to their jobs, not a slave-driver, but one who, 
by his own industry, would inspire it in others, 
and who, when in doubt, could take a job in hand, 
and solve a man’s difficulties, such a department 
could be made to compete successfully with the 
small concern, to the advantage of the department 
and its workpeople. 

In the same category as the special job comes the 
tirst order for stock of a new standard line. It 
would be advisable to let the early batches go 
through the special department, where, owing to 
the difficulties experienced, such modifications in 
design or adjustment of patterns would be sug- 
gested as would facilitate manufacture. Further 
information would be accumulated calculated to 
assist the rate-fixer in settling a reasonable figure 
when the apparatus was being put through the 
shops on a standard basis. 








DEVELOPMENTS IN BATTLESHIP 
DESIGN. ; 
Tue fact that there is no possibility of arresting 
the ee paar in size of battleships is once more 


established by two British ships to be floated this 
month—the fron Duke, to be launched on Satur- 
day at Portsmouth Dockyard, and the Marlborou gh, 
to follow from Devonport Dockyard on the 24th 
inst. Both vessels mark a large step forward in 
every respect, and still greater is the advance 
decided upon in connection with the vessels which 
will be laid down in the slips vacated by these 
two. The development in size has been continu- 
ous, and has been rendered necessary 1n order that 
our ships shall excel, in each unit which consti- 
tutes fighting power, the vessels designed [vt 
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other navies. It can be said with absolute confi- 
dence now, as for many years, that these ships 
will be superior to anything yet projected in other 
countries. Some statements have been made 
regarding the coming ships; but as it is not con- 
sidered desirable in the interests of the Service 
that any accurate details should be published, we 
refrain from referring further to them than to say 
that such particulars as have been already published 
are incorrect. 

Of the Iron Duke class there are four ships, the 
two in addition to those already named being the 
Delhi, under construction at Vickers’ works at 
Barrow-in-Furness, and the Benbow, in course of 
construction at Beardmore’s works at Dalmuir. 
All four vessels have a length of 580 ft. and 
a beam of 90 ft., the displacement being 25,000 
tons. Since the advent of the Dreadnought, in 
1905—seven years ago—the length has been 
increased by 90 ft., and the beam by 8 ft., while 
the displacement tonnage had been augmented by 
7000 tons. This growth has been gradual. The 
Dreadnought, of 490 ft. and 17,900 tons displacement, 
was succeeded by three ships of the Bellerophon 
class, of the same length and 18,600 tons. In the 
following year, 1907-1908, three ships of the St. 
Vincent class were laid down, and their length was 
500 ft. and the tonnage 19,250. Then came the 
Neptune, with the Colossus and Hercules, 510 ft. 
in length and of practically 20,000 tons. In these 
ships a change was made in the arrangement of the 
guns. All of the ships so far had been fitted with ten 
12-in. weapons, although developments had been 
made in the length, and therefore in the power. 
The tive barbettes in each were located as in the 
Dreadnought—one in the centre line forward, one in 
each fore quarter on the side, and two in the centre 
line aft; but in the three ships of the Neptune 
class the two pairs of after guns were placed at 
different levels, so that all four could fire astern. 

The Orion, which was laid down at Portsmouth 
in the autumn of 1909, marked a new departure in 
many respects. It was in this ship that the 13.5-in. 
gun was first fitted, and at the same time the dis- 
position of the guns was altered. The barbettes 
were all arranged in the centre line—two forward, 
one amidships, and two aft. As in the Neptune, 
those aft were arranged at different levels, and 
this system was also adopted for the four guns 
forward, so that the guns in No. 2 barbette 
fired forward over those in No. 1, and those 
in No. 4 fired aft over those in No. 5. Thus 
four guns were available for ahead fire and 
four for astern fire, while all ten could be fired on 
either broadside, as against eight in the preceding 
ships. This modification involved a considerable 
increase in the length of the ship, which became 
545 ft., while the beam was 88 ft. 6 in., and the 
displacement 22,500 tous. Of this class three other 
ships were ordered—the Conqueror, Monarch, and 
Thunderer. In the programme of 1910-11 there 
were again four battleships—the King George V., 
the Centurion, the Ajax, and the Audacious. In 
their case, the arrangement of the 13.5-in. guns 
was as in the Orion class, but the length of the 
ship was increased to 550 ft., the beam to 89 ft., 
and the displacement to 23,000 tons. The pro- 
gramme of 1911-12 provided for four battleships— 
of the Iron Duke class—and, as already mentioned, 
these have a length of 580ft., a beam of 90 ft., and 
a displacement of 25,000 tons. The primary arma- 
ment is the same as in the King George V.— 
namely, ten 13.5-in. guns, and the emplacement of 
the guns in the ship again corresponds generally 
with that evolved for the Orion. 

There has been a development, too, in connection 
with what have hitherto been termed torpedo- 
repelling guns. In the Dreadnought it was con- 
sidered sufficient, in view of the then range of the 
torpedo, to fit only 3-in. guns, but in subsequent 
ships the 4-in. gun was adopted, owing to the 
improvements in the torpedo and an increase in its 
range. The number of these guns fitted has varied, 
and changes in position have been made in order 
to protect them more effectually. For the most 
part they were accommodated in the superstruc- 
tural work of the ship, behind shields. In the 
King George V. class 6-in. guns were adopted, and 
the change now made in the case of the Iron Duke 
is the fitting of the 6-in. guns behind the broad- 
side armour on each side of the ship. This, in 
some measure, is a reversion to former prac- 
tice, where secondary armament was adopted. 
It remains to be seen, however, whether there 
will be any departure from the tactical standpoint 





that in fleet actions big guns alone should be used; 
that will probably depend on the range and other 
circumstances of the moment. 

As regards armour protection, there has been 
steady advance, principally in the thickness of the 
broadside armour, and no doubt this advance will 
continue in the case of the new ships. At the 
same time, the height of broadside protected by 
armour has been increased since the time of the 
Dreadnought, all vessels since the Orion having 
the armour carried up to the upper deck instead of 
to the main deck, as in the earlier ships. 

As to speed, this has remained constant for 
battleships at 21 knots, under increasingly severe 
trial conditions, which give assurance that it will 
be easily maintained, if not exceeded, in service. 
Experience has not shown the need for any 
material difference in the arrangement of the tur- 
bines in the ships so far ordered. On each of the 
four shafts there is an ahead and an astern turbine. 
The high-pressure turbines for ahead and astern 
working are independent; the low-pressure ahead 
and astern turbines on two of the shafts are incor- 
porated within the same casing, so that six 
turbine casings suffice. The. revolutions through- 
out have been maintained at about 300 to 320 per 
minute, which have been found to give good 
results, in respect alike of weight of machinery 
and of propulsive efticiency. The power, how- 
ever, has had to be increased in order that the 
speed may remain constant, notwithstanding 
increased displacement tonnage. Thus, in the 
Dreadnought the designed power was 23,000 horse- 
power ; this has steadily increased to 29,000 horse- 
power in the case of the ships to be launched this 
month. Thus while the tonnage has increased by 
40 per cent., the designed pony ge has only 
increased by 20 per cent. In other words, the 
ratio of power to tonnage in the Dreadnought 
was about 1.28 : 1, and in the ships to be launched 
this month 1.16:1. Experience has enabled 
weight to be reduced without diminishing the 
adequacy of steaming capacity, which is so essential 
with turbine-driven ships, because of the ability 
of the engines to take an overload under emergency. 

In the Iron Duke there will be one mast and 
two funnels; the tripod system of mast will not 
be adopted, the mast will be stayed with wire 
rigging, as in the case of the King George V. 
Tanks to counteract rolling and the submarine 
telephone system will be fitted. As in the King 
George V., the officers will be berthed aft and 
the men forward. 





THE DISTRIBU'TION OF SHEARING 
STRESS. 

Tue prolonged controversy on the strength of 
masonry dams, which excited so much interest a 
few years ago, originated in the observation that 
if the direct stresses on the horizontal layers of 
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a dam were distributed according to a straight-line 
law, then the shearing stresses on the same plane 
must have a parabolic distribution. The animated 
discussion which ensued led to many experiments. 
Of these, the most conclusive were described in a 

per read by Messrs. Wilson and Gore before the 
Tastitution of Civil Engineers in 1908. These 


demonstrated that along the foundation of the | 





dam the shearing stresses were not distributed as 
had been contended by the critics of the classical 
methods of proportioning dams, but much more 
uniformly, with the result that the dangerous 
stresses deduced by the latter from their inaccurate 
theory were proved to have no existence in fact. 
Another case, in which it has often been con- 
tended that the shear stresses have a parabolic 
distribution, is that of a thin web-plate subject to 
simple shear. Experiments described in a paper 
by Professor E. G. Cohen, lately read before the 
Royal Society, show that this assumption is in- 
accurate, and that in general the shear stresses 
only approach the parabolic distribution when the 
plate under uniform shear is shallow. The deter- 
minations were made by observations on a sheet of 
celluloid traversed by polarised light. The sheet, 
which is eee by MN in Fig. 1, was gripped 
near its edges between steel bars, as indicated in 
Fig. 2, and stressed by a load applied through 
a third pair of bars gripping it in the centre. 
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It was possible by examining the plate under 
polarised light to adjust the bolts by which 
the rods were clamped to the sheet, so that the 
stress was applied with perfect uniformity. The 
application of a central load to the sheet would 
naturally introduce a bending moment on the 
latter, thus complicating the experiment. This 
was, however, taken entirely by the cross-bars 
J and K, leaving the sheet exposed to pure shear 
stresses. ‘T'o estimate the value of the latter, 
advantage was taken of the fact that a shear stress 
is equivalent to a tensional stress, applied in a 
direction of 45 deg. to the shear, plus an equal 
compressive stress at right angle to the tension. 
The compressive stress in the plate retards the 
polarised light passing through it, whilst a 
tension increases the velocity of the light. Hence, 
by placing a strip of celluloid parallel to the com- 
pressive stress, the intensity of the latter could be 
determined by putting sufficient tension on the 
auxiliary strip to annul the effect of the compres- 
sion in the main sheet. Some of the results ob- 
tained are represented in Fig. 3. From this it will 
be seen that when the depth of the specimen under 
observation was 10 in., the shear stress was almost 
uniformly distributed. 

So far from following the parabolic law, the actual 
curve of shear had no maximum at the centre of the 
specimen, but exhibited, on the contrary, two equal 
maxima, which are attained at points situated a 
distance from the ends, equal to rather less than the 
width of the plate under test. Reducing the depth 
of the plate causes these two maxima to approach 
each other, and they finally coalesce when the depth 
of the specimen is about equal to its width. ‘I'he 
lines of principal stress observed are represented in 
Fig. 4. Except close to the top and bottom of the 
specimen they are practically straight lines, making 
an angle of 45 deg. with the direction of the pull. 





THE SHIPBUILDING TRADE. 

Once more the official tonnage of the shipbuilding 
in progress in the yards of the kingdom constitutes a 
record, the total number of vessels, merchant and 
naval, in progress being 587, with a collective ton- 
nage (taking gross registcr for merchantmen and dis- 
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placement for warships) of 2,341,367 tons. This ton- 
nage is 476,500 tons, or 25.6 per cent., higher than a 
yearago. This fact explains why it is that there is dif- 
ficulty in getting workmen to cope with the demands of 
clients, and how it comes that hesitancy is displayed 
by shipbuilders in guaranteeing the early delivery 
so much desiderated by owners, who are naturally 
anxious to take advantage of the very high rates 
of freight now ruling in practically every trade. 
Production, too, is being maintained at an unpre- 
cedented rate, due in many cases to overtime and 
double shifts. This excessive demand upon men 
is made unwillingly because the result is unecono- 
mical ; on the other hand, there is the restriction 
imposed by trade unions on the number of appren- 
tices enrolled. The argument for the restriction is 
that with a possibility of reduced output in the 
future, there might not be enough work for the 
augmented ranks of labour. Thus it is not easy 


to see how the present tension can be relieved. 

We tabulate the total tonnage of the various 
classes as they are recorded in the return issued by 
Lloyd’s Register of Shipping this week :— 


October, 1912. , October, 1911. | Increase. 


| | 
~ No. Tons. No.| Tons, Tons. 


400,512 
34,800 





Merchant ships 
H.M. dockyards 
Private works (war- 


493 1,446,317 


505, 1,846,829 
10 87,440 


13, 122,240 
57, 254,648 


53 
\ 331,110} 41,188 


ships) 
Foreign warships 12 117,650 6J 


587) 2,341,367 | 562 1,864,867 476,500 


Totals .. 


This includes the warship work, and it will be 
seen that on this score there is an increase of dis- 
placement tonnage of 18 per cent., the larger part 
of which is due to British work. The British war- 
ships building total seventy, of 376,888 tons, of which 
practically one-third is in progress in the Royal 
dockyards, the remainder being in private works. 
Of battleships, there are eight in various stages of 
progress, and of battle-cruisers four ; there are ten 
protected cruisers, the remainder being destroyers 
and submarines. It is true that several of these ships 
are in an advanced stage. By the end of this 
month there will be only two battleships on the 
stocks and one battle-cruiser; but there will 
shortly be laid down four more battleships to take 
the place of those approaching the commission 
stage. All the sosteelal cruisers are in the water ; 
but eight more are to be laid down within a few 
weeks. A gratifying feature of the return is the 
number of foreign warships in progress, numbering 
twelve, of 117,650 tons ; three of these are battle- 
ships and one a battle-cruiser. All the battleships 
are yet to launch, but the cruiser is already afloat. 
The remaining ships are a scout, three monitors, 
and four torpedo-boat destroyers. 

As regards merchant work, there are in progress 
505 vessels, of 1,846,829 tons. Notwithstanding 
that the output is at the rate of nearly 2,000,000 
tons per annum—which is unprecedented —the 
orders coming forward have been more than equal to 
the work floated; and thus it comes that, as compared 
with three months ago, there are 73,000 tons more 
in progress, and, as compared with a year ago, 400,512 
tons more. Indeed, since the summer of last year 
the increase in work given out by owners has 
been continuously steady, although 15 months ago 
the total was the highest then recorded, as there 
were then 1,475,000 tons of merchant shipping in 
progress. On three successive occasions during the 
preceding 15 years maxima had been reached in the 
tonnage in hand—in 1898, 1901, and 1906—the 
total tonnage on all three occasions being about 
1,400,000, so that even should the present figure 
not be exceeded, the maximum of this year will be 
440,000 tons greater ual to about 30 per cent. 
higher—than any record peak in the diagram of 
tonnage in course of construction. 

The present activity is shared by all the dis- 
tricts. The warship work is divided, so far as 

rivate works are concerned, practically to the 
biyde, Barrow, the Tyne, and Birkenhead, and in 
each case there is a distinct increase as compared 
with the previous periods. As r s merchant 
tonnage, the only cases where there is any falling 
off, as compared with three months ago, are at 
Greenock, Sunderland, and Hartlepool. Com- 
parison with a year ago shows an advance in all dis- 
tricts. Glasgow is still the leading centre, with 99 
vessels, of 454,282 tons, which is 101,819 tons, or 
29 cent., greater than twelve months ago ; 
Belfast, by reason of the great size of the ships 





built, takes second place with 25 vessels, of 
315,550 tons—an increase of 61,742 tons, equal to 
24 per cent. on the figures of a year ago. The 
a is third, with 71 vessels, of 320,843 tons. 

ere the addition, as compared with three months 
ago, is only 10,000 tons; but as compared with 
October of last year, the augmentation of the 
work in hand is equal to 25.8 per cent., being 
65,596 tons. Greenock is next on Lloyd’s list, 
and in that district there are 59 vessels in pro- 
gress with a collective gross tonnage of 254,442 
tons. There the decrease as compared with 
three months ago, is 7000 tons, but as compared 
with a year ago the addition is 38,692 tons, equal 
to 18 per cent. At Sunderland there are 52 vessels 
building, of an aggregate of 210,105 gross tons, 
4000 tons less than a quarter ago, but 24,297 tons, 
or 13 per cent., greater than this time last year. 
At Hartlepool and Whitby there are 19 vessels, of 
97,725 tons, and there the total is about 4000 tons 
less than three months ago, but compares with 
51,686 tons a year ago. At Hull the work in hand 
is 27,520 tons, which compares with 17,907 tons of 
ayear ago. At Liverpool there are 27,440 tons, as 
compared with 3133 tons last October. 

So far as Lloyd’s have been able to classify the 
ownership of the merchant ships under construc- 
tion, the United Kingdom is responsible for 
1,355,548 tons, or 72 per cent. of the total, the 
next important clients being Holland, which takes 
136,030 tons ; the Colonies, 72,488 tons ; Norway, 
66,680 tons ; Russia, 23,200 tons; Greece, 22,790 
tons ; Germany, 22,480 tons ; Spain, 21,795 tons ; 
Austria-Hungary, 18,250 tons ; and Sweden, 16,200 
tons. 

Another interesting point in the return is that 
there are two vessels building of over 40,000 tons, 
one between 30,000 and 40,000 tons, while exceeding 
10,000 tons there are in all 35 steamers in progress. 








THE PROGRESS OF AUTOMOBILISM. 

At the opening meeting of the current session of 
the Institution of Automobile Engineers, which 
was held on the 9th inst., the President, Mr. T. B. 
Browne, took as the text of his address, ‘‘ The 
Progress of Automobilism,” and dealt with the 
great advance which has been made in mechani- 
cally-propelled road vehicles in the comparatively 
few years since their adoption. In the case of the 
pleasure carriage he pointed out that the motor- 
car had now practically eliminated the horse-drawn 
vehicle, and suggested that the time was rapidly 
approaching when the horse would only be used to 
give picturesque effect to State processions. Al- 
though the motor vehicle had made such rapid 
strides in the direction of passenger - carrying 
cars, its adoption for commercial purposes had 
not extended so rapidly, and a large factor 
in limiting this use was stated to be the pro- 
verbial reluctance of the business man to make 
radical changes in his methods, whilst. the large 
amount of capital invested in horse transport 
necessarily involved a gradual change to the new 
system in spite of its proved economy. The greater 
daily capacity of the motor-vehicle, as compared to 
the horse-van, also precluded the economical and full 
use being made of the automobile in many cases, but 
this objection might be met by the hiring of vans 
in place of their purchase. The increasing use of 
heavy motor-vans, however, was fully evidenced, 
and for those engaged in long-distance transport, 
arrangements for special night shelters were being 
made in various provincial towns. A field which, 
so far, was practically untouched by motor transport 
was the conveyance of goods to and from factories, 
whilst a great development might be looked for in 
their use as feeders to the railways. In the former 
case Mr. Browne suggested that for loads up to 
5 tons and distances up to 100 miles a considerable 
saving in time and expense could be effected. 

Possibly one of the most marked improvements in 
the motor-car of the present day was the absence 
of smell and noise as compared with its prototype 
of a few years since. The gradual elimination of 
noise proceeded from the introduction and per- 
fection of the exhaust silencer, which threw into 
prominence the moises created by the change-gears 
and valve motions, which had been, in their turn, 
obviated, until at the present time in the highest 
class of car the most prominent sound was that 


caused by the non-skid tyres. One of the chief | ya) 


causes of noise was the change-speed gear, and 
the introduction of ball-bearings rather tended 
to intensify this trouble, on account of their 





better sound -conducting properties. Improve- 
ments in the design of spur-wheels and gear- 
boxes had, however, decreased the troubles from 
this source, whilst the more recent introduc- 
tion of short: chain drives, which showed signs of 
increased use, had to a large extent overcome the 
difficulty. The troubles experienced with bevel 
drives had led to a more extended use of worm- 
gear, which had now been proved to be as efii- 
cient as the former if properly designed, and 
with improved forms of lubrication a wider 
use might be expected in connection with heavy 
vans. In the earlier days the crude form of cylin- 
der lubrication resulted in objectionable smells 
from the exhaust, but this source of trouble had 
nowadays practically been overcome, whilst the 
dropping of oil on the roads might now be con- 
sidered a thing of the past. This latter trouble 
was found to be largely due to the increase of tem- 
perature of the oil in the gear-box, resulting in 
some cases in a pressure of 4 lb. 9s 8q. in., thus 
forcing out the oil ; but the simple expedient of 
providing a suitable vent has resulted in freedom 
from this trouble and the elimination of oil-catchers 
previously used. 

One of the most striking developments in auto- 
mobilism referred to by Mr. Browne was the great 
increase in the number of motor-cycles, the number 
of which now in use reached a total of about 
130,000. Two factors were mentioned as being 
responsible for this rapid growth—namely, the 
introduction of the non-skid tyre and the per- 
fection of the magneto ignition. The great increase 
in the cost of petrol was making it imperative 
that a suitable substitute should be discovered, 
but so far the use of the heavier oils had not 
proved successful on account ef the variable loads 
to be dealt with. In this connection Mr. Browne 
pointed out that at present no serious attempt had 
been made to use the Diesel principle on motor-cars, 
a field in which much experimental work would be 
necessary before success was likely to result. 
Another direction in which the fuel difficulty might 
be overcome was the use of suction-gas plants 
using solid fuels, a system which was stated to be 
feasible specially in connection with commercial 
vehicles. In spite of the considerable amount of 
scientific knowledge which was brought to bear on 
the construction of motor-cars, Mr. Browne 
pointed out that a large amount of time and 
expense was involved in the final ‘‘ tuning- 
up” of cars on the road, which might be 
possibly eliminated by more careful investigation 
of the design. In this connection it was suggested 
that the variables introduced by such items as un- 
machined combustion-chambers, carburettor-cast- 
ings, &c., might be removed by machining at less 
cost than that involved by the final adjustments on 
the road. 








INDUSTRIAL NOTES. 

At the sitting of the annual Conference of the Miners’ 
Federation of Great Britain on Thursday in last week, 
the subject of test moment before the gathering 
was the Bill prepared by the Executive for the N ationali- 
sation of Mines. Although the sittings were private, 
it was intimated afterwards that the Bill had been 
considered at length, and that the principles con- 
tained were ultimately approved of unanimously, 
and that it was d that the Bill should be 
forwarded to the Labour Party Conference for sup- 
port. The Bill is divided into nineteen sections, 
perhaps the most important of which are the follow- 
ing, as they relate to the price to be paid for the 
mines :— 

‘* The purchase price of coal mines is to be com- 
puted on the basis of the average number of tons 
actually raised during the five preceding years, pro- 
vided that in no case shall the maximum purchase 
price to be taken to be more than 12s. per ton, equal 
to one such year’s output, when 100,000 tons or less 
has been raised on the average during the five pre-_ 
ceding years, and not more than 10s. per ton when the 
output has been greater than 100,000 tons. In 
arriving at such computation the Commissioners must 
have regard to the actual gross and net profits which 


| have been made in the coal-mine during the average 


gee fixed, and also to the amounts spent or set aside 
or depreciation, renewals, and developments, and to 
the probable duration of the life of the mine. Where 
a coal-mine, in the opinion of the Commissioners, has 
not been fully developed the amount which would be 
raised under full development shall be taken as the 
amount for the purpose of ascertaining the maximum 
ue. 

‘«*The payment of the purchase prices fixed to be 
in the form of a new State security, called a Guaranteed 
Three per Cent. Coal-Mine Stock, and described as 
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consisting of perpetual annuities yielding dividends, 
at the rate of 3 per cent. per annum on the nominal 
amount of capital, and redeemable in twenty years at 
par.’ The dividends, it is proposed, shall paid 
out of the income of the Coal-Mines Fund, and if that 
is insufficient, shall be charged on the Consolidated 
Fund ‘and the growing produce thereof.’ 

‘* The State mines are to be worked by the Minister 
for Mines, who is also authorised to carry on the 
business of coal-mining and its tide allied 
industries, and to make all arrangements necessary, 
not only for the production and sale of coal, but also 
for the development of the nation’s mineral resources.” 

These proposals appear to be somewhat crude, and 
point clearly to the distorted and very elementary 
ideas that some of the miners’ representatives seem 
to have. There are, however, many weak points in the 
proposed Act, to which we need not allude. Another 
subject discussed was the five-hours’ working day for 
all miners in the country, and a motion proposing this 
was carried. The average number of days worked per 
week in the country is at present under five. 

The business that occupied the Conference on Fri- 
day was varied, ranging from the housing of the men 
to automatic pit-bank weighing-machines. Mr. Samuel 
Roebuck, from Yorkshire, moved ‘‘ that every effort 
be put forth to secure legislation for proper housing 
accummodation for the working classes of the country.” 
He said that statistics showed that one-third of the 
population in Great Britain lived under crowded or 
overcrowded conditions, which made it impossible for 
millions to live a full, free, and perfect life. More 
than 800,000 people in London alone lived under such 
conditions, and in the provinces things were no 
better. The loss of children due to these over- 
crowded conditions was enormous. Mr. James Win- 
stone, of South Wales, pointed out that if we wished 
to perpetuate the race these facts must be taken into 
serious consideration. The present infant death-rate 
was a stigma on Christian civilisation. The resolution 
was carried unanimously. The Conference also pledged 
itself to do all in its power to ensure the use at all 
collieries of automatic machines for weighing the coal. 
It was proposed that the length of the notices to be 
given for the termination of hiring contracts should be 
made uniform, and it was stated that there were some 
districts where only a day’s or a week’s notice was 
required, while in others a month’s notice was neces- 
sary. The last was too long, as it gave the employers a 
chance to get their house inorder. No definite period 
was proposed, however. A motion was brought for- 
ward to pledge the Federation to take up the case of 
the surface workers at collieries, witha view of getting 
them under the Minimum Wage Act and the Eight 
Hours Act. It was suggested, however, that the 
surfacemen should first be organised, and the question 
of raising the wages of men and boys above ground 
was postponed indefinitely. On this day the sittings 
of the Conference terminated. 





On Monday last the Amalgamated Society of Rail- 
way Servants commenced their annual conference at 
Dublin, under the presidency of Mr. A. Bellamy. 
The president pointed out that during the last 
two years the membership had been greatly in- 
creased. At the end of 1910 the membership stood at 
75,153, whereas to-day it was over 120,000. They had 
had special financial difficulties and obligations, the 
national railway strike and the Irish railway strike 
last year having im d a heavy burden on their 
funds. Although they had gained improvements— 
some voluntarily given by the companies and others 
gained through the conciliation boards—there was 
still need of further advance before they could 
say that railway men were getting a reasonable 
wage and were enjoying fair conditions. He was 
convinced the British railway companies could pay 
their men a minimum wage of 30s. a week instead 
of from 18s. to 19s. a week, which was now the 
minimum standard on some lines. How the com- 
panies are going to do this and live he did not say, 
no doubt a wise precaution on his part. It is possible 
that some companies might be able to pay somewhat 
move than they do at present, we do not know, but 
wild statements like those made by the president ot 
the Association can do no possible good. The president 
hoped soon to see an energetic campaign started with 
the object of obtaining a shorter working day. The 
geueral secretary stated that they had made more 
progress in the last eighteen months than during the 
previous twenty years. 

‘he Conference was resumed on Tuesday, and the 
resvlution that had been moved—that notice should be 


given to terminate the conciliation agreement at the 
earliest possible date--was defeated. The general 
fecling appears to have been that the agreement 
should have @ further trial. Mr. J. Williams (Ply- 


month) stated that ‘if we, as railwaymen, devote our 
attention to the scheme, and give our officials the 
fullest particulars as to the prevailing conditions of 
Service, we shall do very much better than we could 
have done before.” In the afternoon the recent 
picketing of Unity House, to which we have several 








times had occasion to allude, was considered. One 
question was the expulsion and dismissal of Mr. 
Wigzell, a member of the permanent clerical staff at 
headquarters, for communicating to outside sources 
matters affecting the internal administration of the 
ae against which the Bermondsey Branch has 
appealed. Another question was the expulsion from 
membership of the men who were temporarily employed 
as clerks in connection with the National Insurance 
Act. In the case of the clerks the delegates upheld 
the decision of the executive by a majority of 44 to 13. 

On Wednesday, the subject of the alleged victimi- 
sation of trade unionists by some employers was 
brought up, but nothing was said about the attempted 
victimisation of free workers by trade unionists. The 
question of the nationalisation of railways also came 
before the Congress, and a resolution advocating it 
was adopted After a long private sitting, the 
Conference decided to reinstate Mr. Net 1, the 
permanent clerk at the head office, who had been 
dismissed. 





Ata meeting in Bradford on Saturday of the represen- 
tatives of the Amalgamated Society of Dyers’ Labourers 
and the National Society of Dyers it was decided that 
a demand should be made for 7d. per hour for all 
employees over twenty-two years of age, with an 
equivalent advance to all under twenty-two, overtime 
to be paid at the rate of time and a half between 6 and 
8 p.m., and double time after 8 p.m., these rates to be 
permitted to be varied by societies where present con- 
ditions are more advantageous ; all overtime between 
12 noon on Saturday and 6 o’clock on Monday morning 
to be abolished. The present standard of wages varies 
from 26s. to 28s. a week of 54 hours. For those men 
earning 28s. a week the increase demanded represents 
3s. 6d. a week. 





Notices were handed in to the employers on Satur- 
day last by 840 operatives engaged in the hollow-ware 
trade. This alles represents about 85 per cent. of 
the total number of workers. The attitude adopted 
by the masters is that no increase of wages can be con- 
sidered until the current rates are paid by all employers. 
The dispute affects all the Midland towns. 


The decision of the Paper-Mill Workers’ Union to 
promote a ballot: of members as to tendering notices 
to enforce their demand for a Saturday noon to Monday 
morning stop was endorsed last Saturday at a meeting 
of paper-mill workers in Lancashire and Cheshire, 
held at Bury. The executive of the Amalgamated 
Paper-Makers declined the responsibility of taking a 
ballot, their advice being that an adjourned Confer- 
ence should be held with the northern employers. 
It is understood, however, that the executive approve 
of the principle of taking the ballot. It has, never- 
theless, been agreed to hold a Conference with the 
northern employers. 

It is expected that negotiations will shortly be 
opened between the Sel Railway Workers’ Union 
and the London and North-Western, the Great 
Western, the Great Central, the London and South- 
Western, the Great Eastern, the Midland, the South- 
Eastern and Chatham, the London, Brighton, and 
South Coast, the City and South London, and the 
Metropolitan Railway Companies in connection with 
a national movement in the interests of the large 
number of railwaymen who do not come within the 
grades embraced by the Conciliation Board scheme. 
A programme of the demands has been prepared and 
submitted to the companies. 








It seems probable that there will be a series of dis- 
trict strikes in the bakery trade in connection with 
the movement inaugurated by the Amalgamated 
Union of Bakers and Confectioners fer higher wages 
and better conditions of work. In Birmingham and 
Blackburn a deadlock has been reached. The members 
of the Sheffield Master Bakers’ Association have 
received demands from the men for increased minimum 
rates, time and a quarter for overtime, and a fifty-four 
hour week. It is expected, however, that the final 
effort of the union will be made in London on a pro- 
gramme of a fifty-four hour week, 30s. minimum rate 
for shops, and 32s. minimum in factories, youths 
between eighteen and twenty-one to receive 26s. a 
week, with time and a half for all overtime. 





The navvies employed at the Rosyth naval base, 
who have been on strike for a fortnight, have decided 
to return to work at 54d. an hour, pending the decision 
of the Committee appointed by the Government to 
inquire into the rate of wages payable in Dunfermline 
and Inverkeithing. If the Committee do not fix the 
minimum at 6d., the men may again strike work. 





A curious and absurd situation has arisen in con- 
nection with the free workers, who have, owing to the 
tyrannical methods of trade unions, been compelled to 
form themselves into a national society for pro- 
tection. Trade unions are given the protection of the 








law by registration under the Friendly Societies Act, 
but it seems that the society of the free workers 
cannot receive the protection of the law. The chair- 
man of the National Society of Free Workers wrote 
to Mr. Asquith on October 1, pointing out that 
he had called on the Registrar of Friendly Societies 
for the purpose of registering the National Society 
of Free Workers, which was formed on the 28th ult., 
and that he was informed that the society could 
not be registered under the Friendly Societies 
Acts, as its objects would not permit of this, 
the objects of the society being the following :— 
To maintain the principles of personal liberty and 
personal responsibility ; especially to protect by 
every means in its power the rights of individual 
members to live and work in freedom, so long as they 
do nothing to interfere with the enjoyment of like 
freedom by all others ; and to provide members with 
legal assistance in cases of mee A by accident, or if 
molested when in the exercise of their right to work, 
and in cases of trouble or difficulty arising in con- 
nection with their employment. The society consists 
of members paying a quarterly ordinary subscription 
of 6d. (commencing January 1, 1913), which entitles 
them to legal assistance in cases of injury by accident, 
as above meationed. Members of branch societies 
may pay 4 further subscription of 3d. per quarter to 
a benevolent fund, to be at the disposal of the branch 
committee, for the assistance of members in cases of 
exceptional distress; they may also pay a special 
subscription of 6d. a quarter to an orphan fund. In 
the face of the refusal of the Registrar of Friendly 
Societies, the chairman of the National Society of 
Free Workers has made formal application to the 
Treasury to authorise the registration under the power 
iven for this purpose in Section 8 of the Act of 1896. 
he objects of the new organisation are of sucha 
friendly and beneficent character that the chairman 
considers that the request that has been made should 
be granted. Mr. Asquith has promised that it shall 
be submitted to the Board of Treasury in due course. 





On the Catalonian Railwaye the strike, to which we 
alluded last week, has ceased, and on other Spanish 
railways the strike notices have been suspended. This 
move is due to the promise of the Government to 
introduce a Bill conceding the men’s more important 
demands. At least this is the reason given by the 
men, but it seems more probable that it is due to 
disagreements among the men, combined with the fact 
that it is well known that the Government is prepared 
to guarantee the right of the companies permanently 
to replace the strikers. In addition to this 12,000 
railway men belonging to the Army Reserve have 
received orders to continue their service under 
military law. 





The Daily Citizen, which is to be the organ of the 
Trade Union and Labour Party policy, appeared for 
the first time on Tuesday last. tee headquarters are 
in Manchester. It is stated that for some time the 
trade-union leaders have been dissatisfied with the 
policy of the Daily Herald, which was originally 
started as a labour paper with the full approval of 
the Trade Union Congress and the Parliamentary Com- 
mittee. Since that time, however, the management 
has changed, and the Labour Party consider that a 
hostile tone has been adopted towards themselves 
and towards trade-union leaders. Their admiration 
for it has therefore materially cooled, and their repre- 
sentatives have been withdrawn from the management 
committee. 





According to the report of the secretary of the boards 
established under the Trade Boards Act, 1909, the 
workers in several trades are accepting the rates so far 
fixed by the Board, though they are not considered so 
good as might be. The workers regard them as the 
ground-work upon which in the future much better 
conditions can be built up. The report stated that 
during next year an attempt is to be made to secure 
the extension of the Act to a large number of addi- 
tional trades where the wages are low. 





On Wednesday last, at a joint Conference of Allied 
Engineering Trades, held at Manchester, it was agreed 
that the wages of the members of the trade unions 
concerned be advanced Is. in day-wages and 2 per cent, 
in piece prices, the first Bey on the advanced rate to 
be given in November ; that a further advance of 1s. 
ed week in day-rates and 24 per cent. in piece rates 

given two months later; that the wages of the 
members of trade unions who are signatories to the 
agreement remain unaltered from the date of the last 
change, to be subject to three months’ notice on either 
side. This recommendation will be submitted to the 
respective societies. It is said that between 12,000 
and 13,000 men are concerned in this. 


During 1911 the number of members of the central 
unions of the free German trade-unions averaged 
2,320,986, which means an increase of 15.05 per cent. 
on the year, against 10.07 per cent. for the year 1910. 
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At the end of last year the membership had risen to 
2,400,018, an increase, as compared with the end of 
1910, of 271,997. Metal-workers headed the list of 
members with an average of 494,177 hands, building 
trades accounted for 290,156, factory hands for 182,902, 
and a little lower in the list miners, with 120,975 
hands. The number of female members is on the 
increase (18.4 per cent. on the year), even a little more 
so than the average. The number of female hands 
totalled 191,272, only eighteen unions out of a 
total of fifty-one having no female members. The 
receipts and expenditure per member show s decrease 
as compared with the previous year, being respec- 
tively 31.06 marks and 25.86 marks, and the capital 
comes out at 26.76 marks per member. The aggre- 
gate receipts were 72,086,957 marks, and the total 
expenditure 60,025,080 marks, against respectively 
64,372,190 marks and 57,926,566 marks, the aggre- 
gate capital amounting to 62,105,821 marks, against 
52,575,505 marks a year previously. Some 46 per cent. 
of the members pay more than 50 pfennig (6d.) per 
week in contribution to the fund, in addition to which 
there are local calls of no small moment upon the 
members, an aggregate of 7,609,702 marks on 65.3 per 
eent. of the members. Strike aid had absorbed 
16,700,000 marks; sick and disablement aid over 
10,000,000 marks; aid to unemployed more than 
6,000,000 marks ; aid to travel, 1,028,000 marks, &. 


NOTES FROM THE UNITED STATES. 
PHILADELPHIA, October 2. 

A GENERAL buying movement of pig iron for 1913 
delivery has set in at a higher foal of prices, espe- 
cially for steel-making irons. The advance in prices 
over two weeks is 0.75 dol. per ton, and in the Pitts- 
burg district 50,000 tons were ordered for delivery 
before the end of the year, and 55,000 tons for first 
quarter next year. The mills are in a condition when 
it is ——— impossible to take any more business 
for this year’s delivery. Coke is again quoted higher 
under a scarcity of labour, and prices for furnace coke 
are strong at 2.50 dols. Basic iron is more active 
than any otherkind. Prices of all kinds will move still 
higher. The New York Central and the Pennsylvania 
Railroads have contracted for 150,000 tons of rails 
each, and the volume of inquiry to-day calls for 
over 400,000 tons. The orders now pending when 
placed will make the total volume of rail business for 
the year exceed 1,000,000 tons, and may reach 
1,200,000 tons. Pipe-makers are in the market this 
week for 7000 tons, which is held at 16 dols. delivery 
price. Forge iron is quoted to-day at 16.50 dols., and 
other kinds are moving upward. The tone of the 
market is exceptionally strong. Plates and shapes 
have moved a trifle higher than last week, and large 
business is pending, only part of which can be taken for 
delivery sooner than sixty days. Orders for 65,000 
tons of rails have just been placed with the United 
States Steel Corporation. All other kinds of mill 
products are hardening, and a heavy demand is in 
sight, most of the material being wanted for delivery 
after December 1. The strong upward tendency is 
rather alarming to that large 'y of smaller con- 
sumers who have always deemed it a prudent polic 
to buy only for early and urgent delivery. Agricul- 
tural steel is in very good demand, and shipments are 
rather backward owing to the strong pressure of 
buyers who are seeking to place orders. 











Tue LATE Mr. Joun Exvior Hopckin.—We regret to 
have to announce the death of Mr. John Eliot Hodgkin, 
F.S.A., F.R. Hist. Soc., managing director of the Pulso- 
meter Engineering Company, Limited, ing, which 
took place at his residence, ‘* Woodlands,” Upper Rich- 
mond-road, Putney, on the 5th inst. Mr. Hodgkin was 
in his eighty-third year. 

ANNUAL AWARDS OF THE INSTITUTION OF CIvIL ENGI- 
NEERS.—The Council of the Institution of Civil Engineers 
have made the following further awards for Ps rs read 
during the session 1911-12:—A Watt Gol edal to 
Professor W. H. Burr (New York), and the Crampton 
Prize to Professor R. J. Durley (Montreal). They have 
also awarded the following Telford Premiums for papers 
published in the P ings without discussion during 
the same session :—To Messrs. Paul Seurot (New York), 
David Anderson and Harry Cunningham (London), 8. P. 
Smith, D.Sc. (Birmingham), E. G. Rivers, 1.8.0. (Rich- 
mond), E. H. Morris (Manches‘er), and Professor A. 
H. Gibson, D.Sc. (Dundee). The Howard —— 
nial Prize for 1912 has been awarded to Mr. J. H. 
Darby gage in recognition of improvement intro- 
ye him in iron and steel production, and the 
Indian Premium for 1912 to Mr. H. H. G. Mitchell 
(Madras). The Council have made the following awards 
in respect of students’ papers read during the session 
1911-1912 :—The James Forrest Medal and a Miller Prize 
to Mr. EK. P. Currall, B.Sc. me ag Miller 
Prizes to Messrs. J. H. Taylor (Glasgow), W. P. Warlow, 
B.Sc. (Bristol), G. Ingram (London), E. F. Hunt, B.E. 
London), H. J. F. urley, B.E. (London), H. G. 

oskings (London), E. A. Cross, B.Sc. ae. 
and J. and W. Legg (London) ; and the 
Joule Medal to Mr. V. E. Green (Birmingham). 





ames Prescott | 


** META-MECHANICS.” 
To THe Eprror or ENGINEERING. 

Srr,—Permit me to contribute the following towards 
the solution of the meta-mechanical problem. Energy is 
merely a general term for an assumed cause of the move- 
ments and changes of matter. How the two are related 
otherwise than in the ways discovered by physicists, 
chemists and engineers, we do not know. Potential 
energy, or energy stored in matter, differs in no particu- 
lar which the mind directly notes from inert impenetrable 
matter alone, if there be such a thing outside text-books 
as matter without energy. Kinetic energy results from, 
or sets up, readjustments of matter, while conservation 
of matter and energy persists, the change of relative 
position of bodies being usually accompanied by some 
phenomena, such as colour, which cannot strictly be 
called either matter or energy. The principles of me- 
chanics, with extensions, if properly employed, “pply 
equally to electrons, atoms, machinery, or planets. Like 
geometry or trigonometry, mechanical principles are a 
collection of axiomatic abstractions based on sufficient 
observation, and are not to be confounded with concrete 
things. 

Yours truly, 
Derby, October 5, 1912 E. D. Hearn. 


To THE EpiTor oF ENGINEERING. 

Sir,—I am very pleased to find that the question of 
energy is being discussed in your columns, and perhaps 
ine will allow me to quote a few sentences from a little 

k recently published by Mr. Frank Harris (Long- 
mans), under the somewhat misleading title of ‘‘ Gravita- 
tion.’ 

Amidst much that is not of great practical utility to 
eg me there is a Chapter IIL., page 22, on ‘* Poten- 
tial Energy,” from which I take the following :—‘‘ There 
is but one energy—matter in motion.” Bat, if the 
moving matter be constrained by boundaries, there is, 
says theauthor, another kind of energy, and ‘‘this energy, 
which by motion of the movable boundary can enter the 
range 1s called its potential energy. It therefore follows 
that the sum of the kinetic and potential energies of any 
system is a constant quantity.” 

On page 28 the author points out the objection to the 
use of a term which “is apt to induce in the mind a 
belief in the concrete existence of what is but an abstract 
idea: kinetic energy is a real entity ; gwen energy is 
not.” But the great convenience of using the term, 
which Mr. Harris thinks outweighs the risk of mis- 
apprehension, he illustrates by a simple instance :— 
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being the gain in potential energy of a unit mass, on the 
surface of the moon, moved to the further extremity of 
the semiaxis major ; and mechanical engineers can have 
no possible objection to the term ‘‘ potential energy” 
being retained in such cases, though it is of no earthly 
use to themselves. 


1912. 


Yours respectfully, 


October 7, PRACTICAL. 


To THE EprTor oF ENGINEERING. 

Srr,—Being somewhat of an amateur thinker, apart 
from a cramming grinder at set studies, I would like to 
suggest that energy may be considered as the effective 
power involved in a tendency to return to a standard or 
hypothetically normal state of the substance of the uni- 
verse. I understand that, according to an aspect of monistic 
philosophy, it may be assumed that the (supposed to be 
infinite) material universe in its ultimate state consists of 
one uniform continuous substance. Assuming such a 
substance to have (presumably infinite) elasticity, to be 
subject to local rarefactions, condensations, and multi- 
farious formations, and to be capable of enduring stresses 
ranging from normal towards infinity, illustration may be 

e in the following way. Selecting gravitation as a 
familiar instance, an object, say a solid ball, is thrown 
outwards by human effort along a path radial with the 
centre of gravity of the earth. Earth, hall, and man (or 
woman) are, for present purposes, considered to be con- 
densations of the substance of the universe, and all are 
intimately connected by virtue of this non-discrete, elastic, 
invisible, enwrapping substance. All objects are separate 
in thought only, and really not separate from each other, 
nor from the ‘‘remainder” of the universe (which is 
infinite in extension, in form-variations, and so on). 

Now the motion of the ball away from its companion, 
the earth, means the setting up of relative stress in the 
a elastic substance immediately involved with 
earth, ball, and man together. Stress accumulates in this 
connective substance during the forceful outward motion 
of the ball at the same time that the outward impetus of 
the ball is decreasing, and decreasing precisely because of 
the effect of accumulating stress, connoting resistance in 
said connective substance. A condition of momentary 
balance being reached as between impetus and stress, the 
accumulated pulling power becomes effective, and the 
ball is forthwith pulled back as far as it can be in the 
direction of the earth’s or of the common centre of gravity. 
Further, while the ball was travelling out and in, the earth- 
object itself has been thrust through an oscillation similar 
and opposite to that of the ball, but, owing to the earth’s 
relatively enormous mass, the distance travelled by it, out 
from and m towards the common centre of gravity, will 
be correspondingly minute. 

There are also reactions in the man, himself the imme- 
diate cause of, and buffer for, the opposed impulses of 
the whole combination of occurrences indicated, the 
sequence of actions and reactions being more thoroughly 





direct and simple if the man is skilful enough to be able 
to catch the ball at his original position on the ground. 

I submit the foregoing as an attempted illustration of 
a way in which energy may said to arise, use 
of the displacement of formations of substance, and, as a 
natural power, compelling or inducing a return towards 
a normal state, may be conceived of as performing its 
(energy’s) due function by virtue of the strength, elasticity, 
and continuity of interconnected substance. 

Those interested in the various letters, and the article 
by ‘‘O. M.,” may perhaps apply analogous reasoning to 
science subjects about which they may possess detailed 
information. 

T am, Sir, yours truly, 
A. CO. Garwoop. 

80, Fisher-street, Wolverhampton, October 7, 1912. 








MOTION STUDY: THE MAN. 
To Tak Eprror or ENGINEERING. 

Srr,—In reply to Mr. Woodcock, what I said was 
that, under the Taylor system, the price would never be 
“cut,” not that the price would never be ‘“‘ changed.” 
Of course if, owing to economic changes, the current rate 
of wages were to fall, the price would be correspondingly 
reduced. On the other hand, if, as more often happens, 
(the general trend of wages being upward), the current 
rate of wages were to rise, the price would be correspond- 
ingly raised—the trade unions would see to that. This 
fluctuation in price with fluctuation in rate of wages is 
perfectly simple when we remember that what is fixed, 
under the Taylor system, is a standard time for doing the 
job, with a definite reward over and above the day rate 
of wages if the job is done within that standard time. 

Under the Taylor system, rates of pay will, of course, 
fluctuate with economic changes, exactly as they do 
under present conditions. The workman will no more 
be the ‘‘under dog” than he is now; his trade unions 
will still have the same power to resist undue reductions 
in wages or to demand increases. What the unions will 
no longer have the power to do is to limit output arti- 
ficially, which limitation of output is a bad thing, alike 
for workman, for employer, and for the whole com- 
munity. 

Under present conditions, the employer knows per- 
fectly oa that his men are not doing as much work as 
they could easily do, but his only means of getting more 
work out of them is by a screwing-down or driving pro- 
cess. To resist this the workman, in self-defence, limits 
his output. When the time that work ought to take is 
definitely ascertained, as Mr. Taylor has shown us how 
to do, a standard time can be fixed for every job that will 
be acceptable to both masters and men, and that parti- 
cular cause of contention will be removed. 

By ‘‘cutting the price” is meant demanding that the 
same Operation shall be performed in the same way for a 
less price. If the method is altered, so that the job can 
be done in less time, not by working more quickly, but 
by doing less work, it is perfectly just that the price per 
piece should be reduced. There is no injustice to the 
workman in this, for he is not called upon to do any more 
work for the same money ; by working at the same speed 
as before, he can still earn the same amount per hour. 
There is no chance of juggling, for every element of which 
the work is com is set forth on the instruction-card, 
with the time allowed for each element, and if, by an 
alteration of method, certain elements of the work are 
replaced by other elements, the corresponding time-units 
are altered, and no others. If a workman complains that 
the time allowed is too short, the matter is investigated 
to see which el t or el ts (if any) are at fault ; 
and the man who made out the instruction-card must 
either demonstrate to the workman that the job can be 
done in the time, or amend the card. 

If a workman makes an improvement in the method, 
he ought not to be allowed to keep it to himself; the 
whole of the output of that class of work should have the 
benefit of the improvement. The proper way is to reward 
the workman for his improvement by an adequate cash 
payment, and then to adopt the improved method as the 
standard. With the standard method exactly specified 
on his instruction-card, it would be impossible fora work- 
man to do the work by a different method without being 
very quickly detected ; and he would be ill-advised to do 
so, as he would then probably lose the reward which he 
would have received by reporting his improvement in the 
proper manner. 

Every encouragement ought to be given to the men to 
devise and —_ improvements, and to use their brains 
in every possible way. The Taylor system does not in 
any way cut off the men from using their brains, and the 
encouragement given to the men to do so depends simply 
upon the attitude taken up by the managers, and not upon 
the particular “‘system of management ” employed. 

Yours faithfully, 
G. C. ALLINGHA©M. 
1s, Buckingham Mansions, Golders Green-road, 
Hendon, N.W., October 5, 1912. 











PUMP-PISTONS. 
To THE EpiTor oF ENGINEERING 

Sir,—A Weir pump had as a water-bucket two cast- 
iron plates with a cast-iron ring between them. This 
ring was channelled on the outside, and holes wer 
bored through with the evident idea of giving a larger 
pressure area on the inside than on the outside, when 
the edges of the packing-ring was a joint with the pump 
chamber walls. The ring was made a tight fit for the 
chamber, and was parted with a hack-saw; tongues 
covered the saw draught. The ring was, I believe, 4 

copy of others in use. 
sually a ring lasted from six to twelve weeks. The 
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pump would start at about twelve strokes (single), and 
when it to fail the strokes increased, rising to, 
say. 22 single strokes per minute. 

The chamber was bored out and a new ring placed, 
which lasted but a few weeks. A new piston was made 
and another ring similar to the others. This combina- 
tion ran the extraordinary space of 54 years approxi- 
mately, the hours numbering about 140 per week for 
about 50 weeks in the year. The pump was stopped 
twice for slight repairs, once to clean thesteam- valves, and 
another time to overhaul some of the water-valves. The 
pump-rod was worn and the packing-gland was giving 
trouble at the end of the time. And besides, the bucket- 
ring was showing signs of failure by a lack of pause at the 
end of each stroke. The ring is shown in the figure, and 
had eight g-in. holes bored through it. Disregarding the 
holes, the area on the inside was 24 in. x 24.74in. = 
52.57in. The area of the channel was 30.2378in. The 
pressure at the inside was therefore greater than the pres- 
sure in the channel of the piston-ring, provided the edges 
A, A were close to the chamber walls. If water 
through at B, B, the ring would be forced inward till the 
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ends locked. The cut of the hack-saw was ,); in., and 
when removed the cut was still so close that it gripped 
the saw. The ring expanded with a pull to 3 in. 

The writer, from his experience with pistons and 
cylinders, had sometimes reflec that as piston-rings 
press unequally, and the rings are worn unequally, 
the cylinders are likewise worn unequally. Should the 
piston-ring move round, it can no longer be a close fit, 
and an indetermivate amount of leakage must take place. 

When it was seen the above ring was doing so well the 
writer surmised that the piston or bucket-plates had 
gripped the ring firmly, yet not so firmly as to prevent 
the end or ends B, B from being pressed against the 
chamber walls. In case of anything appening, he drew 
up the piston clear of the pump-chamber, but without 
tampering with it. He saw his surmise was correct. 
When recently the bucket was removed, A, A were found 
to be scored finely, about 32 per inch. The chamber 
walls must have been correspondingly scored, but the 
pump had been closed by that time. But for four or 
five inches on one side of the tongue at B the score pro- 
jections, which were very distinct and sharp all round, 
wer» here blurred slightly. Apparently the water had 
begun to pass at that part. 

A number of things had conduced to the good result. 
The grip of the ring had been practically perfect (the 
faces were simply turned), and the vertical movement of 
the bucket must have been wonderfully regular when the 
groove marks were so distinct. The pressure against 
which the water, of a rather corrosive nature, was 
pumped was 160 lb. per sq. in. The important pointabout 
it is the proof it affords of the leakage that must take 
p'ace in steam-engines when piston-rings are allowed to 
move. 

Yours truly, 


September 21, 1912. BrEcuwoop. 





EFFICIENCY OF SUPERHEATED-STEAM 
BOILERS. 
To THE Epvitor oF ENGINEERING. 

_Str,—It is stated in ENGINKERING, on page 430, 
September 27, that ‘‘few cases are known in which 
trouble has been taken to measure smoke-box ash, but 
such tigures as are available show this to be much less in 
the case of superheater than of non-superheater engines.” 
The elaborate tests made on the Prussian State Railways, 
reviewed in the Ratlway Engineer, page 288, September, 
1912, show the smoke-box residues to bs 55 per cent. 
greater with superheated steam. Why this is so is 
apparent from the details ; and those interested in the 
very peculiar results obtained with superheated steam in 
locomotives in regular working, and not on rollers, as in 
the Purdue tests—which beer no resemblance to the results 
of practical routine on rails—would derive much infor- 
mation from a reference to the publication cited. 

A better and more direct method of determining the 
efficiency of a superheater boiler is to select the figures of 
water evaporation per hour per pound of coal consumed, 
and calculate the volume of steam delivered to the 
cylinders at the average pressure, temperature, and 
Corresponding specific density. As a rule. two boilers, 
one only fitted with a superheater in the flues, and the 
other left as before, will S found to evaporate the same 
quantity of water per pound of coal, as an average ; but 
the evaporation per hour is very much less with the super- 
fasted steam, for reasons too elementary to recapitulate. 

boiler A for saturated steam works at an average 
~— ire of 242 lb. absolute, and boiler B, fitted with super- 
eater, works at an average pressure of 213 Ib. abso- 





lute, with an average registered temperature of 612 deg. 
Fahr. in the valve-chests, each boiler evaporating the 
same weight of water per pound of coal, it would be 
interesting to know if anyone was prepared to say that 
the superheater boiler B was not 35 per cent. more effi- 
cient theoretically, and about 40 per cent. more efficient 
practically—in allowing a loss of about 5 percent. by con- 
densation and priming before the saturated steam reached 
the valve-chest. 

The foregoing particulars only concern boiler efficiency. 
During tests—tests only—there is no difficulty in showin 
that 30 per cent. less water is evaporated per hour wit 
superheated steam, and 20 to 25 per cent. less coal is 
consumed per unit of effective work on the train under 
the average boiler conditions, as above cited. Per 
cubic foot of steam used in the cylinder at a given 
initial pressure, at equal speed, 10 to 20 per cent. less 
work is developed by the superheated steam, consistently 
with the reduced thermal units in the superheated steam, 
and with the lower expan-ive potential in this steam— 
elementary properties of the steam which need not be 
discussed. But what is worth attention is the fact that 
while test-trips—invariably made under the best possible 
conditions for the superheater locomotive—show that the 
total coal economy, boiler and engine together, per 
ton-mile effective work on the train may occasionally 
reach up to 30 per cent., both engines being compounds, 

et, as compared with a lot of old engines (without super- 
te ae working the same trains, the annual economy in 
coal—not selected specially—falls to only 3.5 per cent. 
from the average of 25 per cent. economy during special 
tests ; and when compared with an old saturated-steam 
engine of the same class, but in good condition, the 
annual saving falls to 0, and the advantage is even slightly 
with the saturated engine. Yet the higher efficiency of 
the generator at the average pressures and temperatures 
cited is unquestionable. How a gain in boiler efficiency 
may be wiped out in the specially-jacketed cylinders is a 
matter worth future study. 

Pv. 








** MASCHINENTECHNISCHES LEXIKON.”—We have re- 
ceived Parts 23 to 26 of this German technical dictionary, 
which is edited by Herr Felix Kagerer, and is issued 
at the price of 70 pf. (about 9d.) per part by the Verlag 
der Druckerei- und Verlags A.-G., Vienna. With Part 26 
the work reaches 846 down to the commencement 
of the illustrated description of ‘* Schleifmaschinen”—i.c., 
grinding-machines. 





Tuk ASSOCIATION OF ENGINEERS-IN-CHARGE. — On 
Wednesday evening last the first meeting of this Associa- 
tion for the 1912-13 session was held, the chair at the 
commencement of the proceedings being occupied by the 
retiring President, Dr. William H. Maw, who congratu- 
lated the members on having secured as his successor 
Dr. H. 8S. Hele-Shaw. Dr. Hele-Shaw then took the 
chair, and after a vote of thanks to the retiring Presi- 
dent—proposed by Captain H. Riall Sankey, and 
seconded by Mr. Alfred E. Penn—had been , 
proceeded to deliver an address. The subject chosen by 
Dr. Hele-Shaw was ‘‘The Sources of Energy Available 
for Power,” and these he dealt with under four heads, 
viz. :—(1) The Coal Supply ; (2) Mineral Oils and Spirit 
and their Substitutes ; (3) Water and Wind Power; and 
(4) Heat derived from the Earth itself. We regret that 
the demands upon our space do not permit us at present 
to deal at any length with Dr. Hele-Shaw’s interesting 
and suggestive address. A vote of thanks to the presi- 
dent, proposed by Mr. Patchell and seconded by Mr. 
H. E. Neale, brought the proceedings to a conclusion. 





TOWN-PLANNING FROM AN ENGINE&RING ASPECT.—On 
Monday last a paper on the above subject was read by 
Mr. Ernest R. Matthews, Assoc. M. Inst. C.E., F.G.8 , 
before the Society of Engineers. It was divided into two 
main headings—(a) town-planning in a residential district, 
and (b) town-planning in a manufacturing area, the former 
being illustrated by a brief description of Bridlington 
town-planning scheme. The author stated that, in his 
opinion, one of the principal points to be considered in 
the preparation of a scheme was the direction, width, and 
method of construction of main arterial, secondary, and 
subsidiary streets. He did not agree with making the 


foundations of a roadway in a subsidiary street less sub- | 


stantial than that in a wider street. He deprecated the 
practice of putting in heavy kerbing and flagged footways 
in residential districts, and thought that grass margins 
and asphalte footways not only effected a saving of cost, 
but presented a more rural and pleasing appearance. He 
thought that the road uirements of our by-laws were 
unreasonable, and resulted in*houses being built with a 
narrow front and deep back, instead of a wider 
frontage and callow back, which he considered much 
preferable. 


enclosures, sites for public buildings, &c. The sewerage 
scheme and sewage disposal were also very important 
matters. In a manufacturing area town-planning was 
different from that of aresidential area, some of the points 
to be considered being: —(1) The position of the proposed 
industrial area ; (2) its proximity to railway sidings; (3) 
the facilities for vebiouine traffic to and from the area ; 
(4) the necessity for constructing any new roads leading 
to this area in a substantial manner, so that they would 
carry the heavy traffic likely to come upon them ; (5) the 
area to be occupied by workmen’s dwellings ; and (6) the 
supply of electrical energy for power and lighting pur- 
poses. In addition to these there would be questions of 
water and gas supply to be considered, and the disposal of 
sewage, storm-water, &c. 





NOTES FROM THE NORTH. 
Gtascow, Wednesday. 

Glasgow Pig-Iron Market.—Last Thursday morning the 
pig-iron market opened with a firm tone, and some 
5000 tons of Cleveland warrants were put through at 
66s. 3d. cash, 66s. 4d. nine days, 66s. 94. November 27, 
and 67s. 4d. three months. Closing sellers quoted 
66s. 4d. cash, 66s. 8d. one month, and 67s. 3d. three 
months. Cash hematite was quoted 81s. 3d. sellers, with 
buyers at 81s. 6d. three months. In the afternoon Cleve- 
land warrants were again stronger, and 4000 tons were 
done at 66s. 64d. thirteen days and from 66s. 9d. to 
66s. 1ld. one month. At the close sellers quoted 66s. 7d. 
cash, 66s. 11d. one month, and 67s. 6d. three months. 
Cash buyers of hematite quoted 81s., but there were no 
sellers. The upward movement made further progress 
on Friday morning, when Cleveland warrants amounting 
to 10,000 tons were dealt in at 66s. 10d. cash, 66s. 11d. 
twelve days, 67s. 2)d., 67s. 1d., and 67s. 24d. Novem- 
ber 12, and 67s. 2d. one month. Closing quotations were 
66s. 10d. cash, 67s. 2d. one month, and 67s. 9d. three 
months sellers. One lot of hematite changed hands at 
81s. cash, with sellers over. The afternoon session was 
dead idle, and sellers of Cleveland warrants quoted un- 
changed from the morning. On Monday morning an 
irregular tone prevailed, and Cleveland warrants were 
done at 67s. 3d., 67s 44d., and 67s. 4d. cash, from 67s. 4d. 
to 67s. nine days, at 67s. 54d. twenty-four days, from 
67s. 74d. to 67s. 34d. one month, and from Ges. 3d. to 
67s. 95d. three months. The turnover was 9500 tons, and 
closing sellers quoted 67s. cash, 67s. 4d. one month, and 
67s. 104d. three months. Business was dull and quiet in 
the afternoon, when only 2000 tons of Cleveland warrants 
changed hands at 66s. 10d. sixteen days and 67s. one month, 
and at the close sellers’ quotations were 66s. 84d. cash, 
67s. 04d. one month, and 67s. 8d. three months. On Tuesday 
morning Cleveland warrants were a little stronger, and 
6500 tons were put through at 66s. 104d. cash, 67s. 14d. 
one month, 67s. 3d. November 22, and 67s. 9d. three 
months, with sellers over at the latter figure, and at 
66s. 10d. cash and 67s. 2d.one month. The firmer tone of 
the morning was not maintained in the afternoon, when 
2000 tons of Cleveland warrants were done at 66s. 84d. 
six days, 66s. 9d. eight days, and 67s. one month. e 
closing quotations were 66s. 84d cash, 67s. 1d. one month, 
and 67s. 8d. three monthssellers When the market opened 
to-day Nagy wef weakness prevailed, owing to news 
from the Balkans. and Cleveland warrants were easier. 
The business consisted of 8000 tons at from 66s. to 66s. 4d. 
cash, 66s. 2d. fourteen days, and 67s. and 67s. 1d. three 
months. At the close quotations had recovered to 66s. 44d. 
cash, 66s. 84d. one month, and 67s. 14d. three months 
sellers. The afternoon session was quiet, and Cleveland 
warrants were again lower. The turnover was 1500 tons 
at 66s. 5d. and 66s. 4d. one month, and the closing values 
were down to 66s. cash, 66s. 4d. one month, and 67s. three 
months sellers. 


Sulphate of Ammonia.—With an easier demand for 
sulphate of ammonia the price has fallen slightly, and 
some business is reported at 14/. 5s. per ton, Leith. That 
figure may be taken as the current price to-day for prompt 
lots, Glasgow or Leith. 


Scotch Steel Trade.—The conditions in the Scotch steel 
trade are as active as ever, and mills continue running at 
full pressure. New business has been somewhat quiet of 
late, but reports show that a fair amount of new work 
has been booked this week. This was only to be 
expected owing to the firmness of prices and the 
uncertainty at present prevailing as to the truth 
of the rumours about a possible advance in the near 
future. At any rate; makers’ order-books are well 
filled ahead, and in a number of cases the deliveries 
are a good bit behind. The export trade is very 
satisfactory, and fresh engagements in both ship and 
boiler-plates have recently been entered into. Inquiries 
also seem to be increasing, but chiefly for sectional stuff 
for Canada, India, and South America. There seems to 
be no lall in the world’s requirements of steel material, 
and black-sheet makers can testify to the very great and 
pressing demand for all that they can turn out; but they 
are at present being “Yr owing to the insufficient 
supply of billets, &c. For galvanised sheets a better 
demand exists, and prices have been advanced by 15s. 
per ton. 


Malleable-Iron Trade.—There has been little or no 
change in the malleable-iron industry of the West of 
Scotland during the t week, and regular employment 
is still general. A limited amount of new business is 
going through, and prices are firm on the basis of 8/. 2s. 6d. 


| per ton for ‘‘ crown” bars. 


Scotch Pig-Iron Trade.—No falling off has taken place 


|in the demand for the ordinary qualities of Scotch pig 


Open spaces should be left fur parks, tennis- | 
courts, bowling-greens, children’s playgrounds, garden | 








iron, and makers are getting behind with supplies, as 
stocks are practically run out, and the production is 
scarcely equal to requirements. Deliveries are on a large 
scale both on home and export account, and inquiries in 
the market amount toa heavy tonnage. Prices are firm ; 
the following are the market quotations for makers’: 
(No. 1) iron :—Olyde, 81s. 6d.; Summerlee, 81s.; Calder, 
79s.; Gartsherrie and Langloan, 82s. 6d. (all ome at 
Glasgow) ; Glengarnock (at Ardrossan), 82s 6d. ; Shotts 
(at Leith), 81s. ; and Carron (at Grangemouth), 81s. The 
hematite position is strong, and as makers are well sold, 
they have little desire to shade quotations, e-pecially as 
they have very small stocks on hand. For prompt lots 
the price named is from 82s. 6d. to 83s. per ton, while 
for delivery, say three months ahead, they are asking 
about 85s. per ton. 


Shipbuilding.—Messrs. Dunlop, Bremner and Co., Port 
Glasgow, have received an order from Messrs. Thomas 
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Wilson and Son, Hull, to build a cargo steamer with a 
keel measurement of 310 ft. The builders are to supply 
triple-expansion engines. 





NOTES FROM SOUTH YORKSHIRE. 

SHEFFIELD, Wednesday. 

Hull Coal Retwrns.—There has been a big increase of 
foreign trade as shown in the figures for the amount 
of coal dealt with at Hull during the month of a 
ember. The total foreign shipments were over half a 
million tons, an increase of some 183,000 tons upon 
a year The principal increased exports were :—To 
the Baltic ports, an increase of 11,000 tons; Sweden, 
14,000 tons; 20,000 tons more to Dutch ports; an 
increase of 50,000 tons to Germany ; 23,000 tons to 
Denmark; and 13,000 tons to France. The increased 
foreign exports on the year now amount to 200,000 
tons. The total amount of coal received at Hull during 
September was 615,792 tons—an increase of about 70,000 
tons. The total for the year so far is 5,156,234 tons 
—an increase of 460,000 tons. It is easy to understand 
why the Denaby and Cadeby Collieries do not occupy 
their usual position at the head of the list for production. 
The difficulties following upon the disaster are sufficient 
explanation. Their total for the month was 42,844 tons, 
which is 34,000 tons less than the figure for the same 
period last year. Grimethorpe and Frickley take the 
first place with 45,505 tons. 


American Trade.—The improvement in Sheffield trade 
with America is demonstrated in the consular return for 
the past quarter. The total value of the exports was 
206,109/., an increase of 51,212/. on the corresponding 

uarter of last year. The figure for steel (sheets, bars, 

c.) shows a notable jump from 96,259/. for the Sept- 
ember quarter last year to 144,845/. this year. Steel 
shells figure as a new item, and they were exported to 
the value of 89761. There was an improvement in hard- 
ware, but decreases in machinery—901/. (1912); 17971. 
(1911) ; and saw-plates—2905/. (1912) ; 76571. (1911). The 
total value of the exports for the nine months was 
514,261/., as against 506,916/. for January to August, 1911. 


Armament Projects.—The prospects of the Sheffield 
armament departments may be said to be particularly 
good, in view of the various naval expansions in con- 
templation, both at home and ab he work in hand 
is already sufficient to ensure steady working for a long 
period, and more orders are likely to be p within the 
next few months. Further contracts for cruisers have just 
been given out by the Home Government, and this means 
an influx of work in Sheffield. Then, as a consequence 
of the sale by Cammell Laird and Co. of the four cruisers 
to Greece, it is expected the Argentine Government will 
duplicate the original order. The order of two warshi 
for the Netherlands is anticipated, following upon the 
investigations of the Dutch Naval Commission. Then 
two of the Sheffield firms are interested in Russian naval 
construction. The gun and shell-makers have plenty of 
work on hand, and experiments are being made in guns 
for use against airships. 


South Yorkshire Coal Trade.—The strength of the 
colliery position in South Yorkshire has in nowise abated, 
and buyers are unable to get concessions. The demand 
all round is at a high level, and local merchants are 
experiencing some difficulty in getting supplies. Large 
consignments of wagons are overdue, and it is believed 
the principal reason is that London demands are being 

iven the first claim. The warmer weather of the t 
ew ore does not appear to have affected the position. 
The takings of gas-coal are still upon a large scale. Indus- 
trial hards are going away in considerable quantities and 
shipments are good. Large export supplies are expected 
to be taken right up to the last moment of the season 
because of the shortage that has been occasioned by an 
insufficient supply of boats. Best grades of slacks are in a 
strong position, but second qualities have been easier. Since 
a week ago the price tendency has been all on the up 

ade, and there have been slight advances in quotations. 

he current price-list is as follows:—Best branch hand- 
picked, 15s. to 16s. ; Barnsley best Silkstone, 14s. 6d. to 
15s. 6d.; Derbyshire best brights, 12s. 6d. to 13s. 6d. ; 
Derbyshire house, lls. 6d. to 12s.; best large nuts, 
lls. 6d. to 12s. 6d. ; small nuts, 9s. 6d. to 10s. 6d.; York- 
shire hards, 12s, to 12s, 6d. ; Derbyshire hards, 11s. 6d. 
to 12s. ; rough slacks, 7s. to 8s.; seconds, 4s. 6d. to 5s. 6d.; 
smalls, 3s. 6d. to 4s. 6d. 


Tron and Stecl.—So faras raw materials are concerned, 
there is nothing in the outlook to suggest any easing off 
in the ruling of high prices. Coke is costly, the general 
expenses of production are continually increasing, and 
the fact that demands for iron show no signs of diminu- 
tion are all indications that iron producers will, for some 
time to come, be able to maintain their present firm 
attitude. Supplies for the early part of next year will 
soon have to be thought of, and a good many contracts 
are likely to be placed in the near future. For imme- 
diate delivery the quotation in Sheffield for East Coast 
mixed numbers is about 86s., and for deliveries next year 
an advance of some 2s. is asked on this figure. West 
Coast varies from 93s. 6d. to 96s. 6d. Prices for the 
common irons are extremely high. Lincolnshire No. 3 is 
quoted at 72s. ; forge, 70s. 6d. ; Derbyshire No. 3, 70s. ; 
forge, 67s. Bars are listed at 8/. 10s. The supply of 
billets is still much restricted, and prices have a further 
upward tendency. Bessemer and Siemens qualities are 
quoted at 8/. and 8/. 15s. There is noapparent falling off 
in any of the branches of Sheffield trade. The rolling- 
mills are all working under great pressure, and it is 
about this period of the year that an accession in the 


veniently deal with. The forges also are busy, but not to 
the same extent. There is = business being done in 
lighter forgings and —- or gas and oil-engine plants, 
which are being increasingly used for power pu in 
all sorts of industries. Along with this, there is a bi 
home demand for tool steel. American trade in specia 
steels is showing a welcome improvement. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—The market is dull and 
quiet. Once more business is practically at a standstill, 
and this is attributable to the outbreak of war in the 
East. Buyers are now very backward. During the past 
few days values of Cleveland pig have fallen. One of the 
features of the market is the scarcity of foundry and forge 
iron, there being so little of these qualities that No. 3 has 

n delivered in the place of these classes. No. 3 g.m.b. 
Cleveland pig, No. 4 foundry, and No. 4 forge are all 
66s. 6d. for early delivery ; whilst No. 1 was 71s. and 
mottled and white iron each 66s. East Coast hematite 
is steady and firm at 80s. for this year’s delivery of 
Nos. 1, 2, and 3. Foreign ore keeps strong. There is 
not a great deal doing, but recently some sales have 
occurred at fully 23s. ex-ship Tees for Rubio of 50 per 
cent. quality. Freights, Bilbao-Middlesbrough, range 
from 7s. 3d. to 7s. 6d. Coke is in excellent demand, and 
average blast-furnace qualities are up to 24s. delivered at 
Tees-side works. 


Stocks and Shipments of Pig Iron.—Stocks of pig con- 
tinue to be steadily drawn upon to meet current needs. 
Practically the only stock now in existence is the 267,901 
tons of Cleveland pig in the public warrant stores, which is 
9400 tons less than it was at the beginning of the month. 
It is expected that the stock will be reduced during October 
by some 30,000 tons. Shipments of pig iron from the 
ees to date this month ave 4355 tons per working 
day, the total despatches reaching 34,846 tons. To the 
same date last month the total clearances amounted to 
28,016 tons, or a daily average of 3502 tons; and for the 
corresponding part of October last year the shipments 
— 28,926 tons, or an average of 3615 tons per working 
ay. 

Advance in Blast-Furnacemen’s Wages.—The average net 
selling price of No. 3 Cleveland pig iron for the third 
quarter of the year has just been certified at 54s. 5.64d. 
per ton, as compared with 50s. 0.43d. per ton for the 
previous three months. There was thus an advance in 
price in the third quarter of the year of 4s. 5 2ld., carry- 
ing wages from 22.50 per cent. above the standard to 
28 per cent. above the standard, and under sliding-scale 
arrangements wages of North-East Coast blast-furnace- 
men are advanced by 5.50 (54) per cent. for the last 
quarter of the year. 


Manufactured Iron and Steel.—There is nothing new 
of moment to report concerning the manufactu iron 
and steel industries. Great activity characterises all 
branches, and most firms have work which they will not 
be able to complete for eighteen months or two years. 
Few new contracts are being made, but this is due to 
inability of producers to"guarantee anything like early 
delivery. Common iron bars are 8/. 10s.; best bars, 
81. 17s. 6d.; best best bars, 9/. 5s.; iron ship-plates, 7/. 15s. : 
iron ship-angles, 8/. 5s.; iron ship-rivets, 9/. 15s.; iron 
boiler-plates, 87. 12s. 6d ; steel bars (basic), 8/.; steel bars 
(Siemens), 8/. 10s.; steel ship-plates, 8/.; steel ship-angles, 
7l. 7s. 6d.; steel boiler-plates, 8/. 15s.; steel strip, 8/.; 
steel hoo 81. 2s. 6d.; steel joists, 7/. 5s.; cast-iron 
railway chairs, 4l. 7s. 6d.; light iron rails, 6/. 15s.; heavy 
steel rails, 62. 12s. 6d.; and steel railway sleepers, 7/.— 
railway material net at works, and all other descriptions 
less the customary 2} per cent. discount. Iron and steel 
vani corrugated sheets stand at 12/. 10s. f.o.b., less 
the usual 4 per cent. 








NOTES FROM THE SOUTH-WEST. 
Cardiff.—Important tonnage arrivals have enabled 
heavier shipments to be made; as, however, supplies of 
large descriptions are abundant, there have n few 
changes in values. Colliery owners are encouraged, by 
the increased offers of tonnage, to hope for more active 
and steadier conditions, and they are holding for firmer 
values. On the other hand, buyers show little disposi- 
tion to enter upon commitments far ahead. The best 
Admiralty large steam coal has made 16s. 6d. to 17s. 3d. 
=n ton ; while secondary qualities have ranged between 

5s. 3d. and 16s. 6d. ; best bunker smalls between 10s. 3d. 
and 10s. 6d.; and cargo smalls between 8s. 9d. and 9s. 3d. 
per ton. The house-coal trade has exhibited little change ; 
the best households have"made 183. to 18s. 3d.; and 
o< households, 17s. to 17s. 3d. per ton ; No. 3 Rhondda 

rge, 16s, 6d. to 17s. 6d.; and smalls, 12s. to 12s. 6d. 
No. 2 Rhondda large has realised 12s. to 12s. 6d. ; and 
No. 2 smalls, 8s. 6d. to 9s. per ton. Good foundry coke 
has been quoted at 25s. to 28s. ; and furnace ditto, at 
21s. to 22s. 6d. per ton. As regards iron ore, Rubio 
has made 22s. to 22s. 6d. per ton, upon a basis of 50 per 
cent. of iron, and charges, including freight, insurance, 
&c., to Cardiff or Newport. 


The “* King George V.”—The King George V. has been 
placed in No. 15 dock at Portsmouth, in order to be 
prepared for her steam and gunnery trials, which wil] 
commence at the end of this month. Should these trials 
be attended with satisfactory results, efforts will be made 
to have the ship ready for service in January. 


Rubber-Tanned Leather.—The report of the directors 
of the Rubber Tanned Leather Company, Limited, 
which is brought down to March 31, states that the com- 
pany’s factory at Ross has been efficiently maintained, 
and that certain additions to buildings and plant have 
been made. After crediting sales and charging cost of 
manufacture and all selling expenses, the development 
account in connection with the business in Great Britain 
shows a debit balance of 30597. The superiority of rubber. 
tanned leather, however, in wear, flexibility, and mois- 
ture-resisting qualities is becoming more recognised, and 
a much larger turnover is looked for in the near future, 
A belting department has been established at Ross. and 
all classes of machinery belting are now made up there, 


Water at Cardiff.—It was reported to the Water-W orks 
Committee of the Cardiff Town Council on Friday that 
there were 925,000,000 gallons of water in the storage 
reservoirs on October 1, a decrease of 140,000,000 gallons 
as compared with September 1. In September over 
200,000,000 gallons of water were consumed, and the 
average consumption per day was calculated at 6,668,000 
gallons, or equal to 30 gallons for every person each day 
in the city and Cogan area. 


Fishguard.—The Great Western Railway Company has 
under consideration the construction of a great breakwater 
at Fishguard in order to protect the harbour againsp north- 
westerly gales, during which it is at present impossible 
for Cunard liners to land either passengers or mails. The 
construction of this breakwater will also provide an area 
of deep water ample enough to permit the largest vessels 
to enter under their own steam in any weather. The 
depth at low tide will not be less than 60 ft. A contract 
for the works is expected to be let early in the new year. 


Dowlais.—The Goat Mill has been turning out a large 
quantity of steel rails and various sections, as well as tin 
bar and blooms. The Big Mill has been busy on steel 
rails of short lengths for colliery sidings and underground 
workings. A considerable quantity of fish-plates has 
also been made. A large tonnage of coal has been 
brought to bank. 








AEROPLANE IMPORTS AND Exports OF THE UNITED 
Srates.—In the twelve months ended June, 1912, seven- 
teen aeroplanes were imported into the United States, of 
a total value of 59,713 dols. During the same period 
twenty-nine machines were exported, of an aggregate 
value of 105,805 dols. 





PerrsonaL. —The Hulburd Engineering Company, 
Limited, advise us that in consequence of the re-building 
of the premises, 150, Leadenhall-street, where they have 
occupied offices for upwards of twenty years, their 
address on and after Monday, October 14, 1912. will be 
St. Benet Chambers, Fenchurch-street, E.C.—Messrs. 
Herbert Morris, Limited, formerly Herbert Morris and 
Bastert, Limited, Empress Works, Loughborough, have 
taken offices in Leeds; these are situated on the ground 
floor of Standard Buildings, City-square, Leeds. They 
have also opened an office at 30, George-square, Glasgow, 
and are making preparations to open an office in Birming- 
ham in the course of two or three weeks. 





28,000 - Horse-Powrrk Zoetty Stream - TURBINE. — 
Messrs. Escher Wyss and Co., of Zurich, have recently 
delivered to the Rheinisch-Westfiilischen Electric Gene- 
rating Station, in Essen, one of the largest steam-turbine 
sets contained in one casing that has been built up to the 
resent time. This turbine is designed to develop 22,500 
orse-power, effective, under normal continuous working, 
and at a speed of 1000 revolutions per minute, the initial 
steam pressure being 150 lb. per sq. in. above atmo- 
sphere, and the steam temperature 572 deg. F. before the 
stop-valve, and exhausting to a vacuum of 274 in. (In 
this case only a low vacuum is obtainable, as the tem- 
perature of the circulating water for the condensing-plant 
1s comparatively high, the circulating water being taken 
from a cooling-tower.) This turbine can develop 28,000 
horse - power under constant work, and as much as 
30,000 horse-power for short periods. The turbine-rotor 
eonsists of 14 runner-wheels, and the total weight of rotor 
including shaft, is 26 tons. The generator-rotor, which is 
of the Siemens - Schuckert type, is connected to the 
turbine-shaft by means of a rigid coupling, and weighs 
60 tons. The generator and turbine-rotors are supported 
by four bearings, which are jubricated by about 150 
gallons of oil per minute under pressure. When starting 
up the turbine, the oil-pressure is obtained by a small 
steam-turbine-driven centrifugal oil-pump, and as soon 
as the turbine has attained its normal speed, a 
pump driven from the main shaft provides the 
desired pressure, and the centrifugal pump is then shut 
down. The oil flows from the bearings to an oil-tank 
and cooler contained in the bedplate of the turbine. 
The exhaust steam is led through a pipe of 8 ft. diameter 
to the surface condensing-plant situated in the basement 





Welsh Miners.—The reasons given by anthracite miners | 
for the desire which they have shown to secede from the | 
South Wales Miners’ Federation are that the new scheme | 
of centralisation means the centralisation of authority 
and administration, the abolition of district management, | 
and the denial of local initiative and action. The men 





normal quantity of work is usually experienced, so that 
they have prospects of more orders than they can con- 


contend that their area is unlike that of any other area in | 
the coalfield, as their coal is peculiar, and not to be found | 
in any other locality, | 





of the power-house and immediately below the turbine, 
the circulating water being supplied from a cooling: 
tower. A separate pump delivers the condensed steam 
into a tank, from whence the boilers are fed by means 0! 
feed-pumps. The turbine, owing to its simple desig, 
requires little more attendance than much smaller unt's. 
Messrs. Escher Wyss and Co. have now constructed 
over 225 Zoelly turbines, aggregating nearly 500,00" 
horse-power, 
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THE BRITISH ASSOCIATION. 
(Continued from page 476.) 
SECTION A.—MATHEMATICAL AND PHYSICAL 
SCIENCE. 


Tue Atomic Heat or Soups. 


TAKING papers on heat first, we come to the 
joint discussion with Section B on ‘‘ The Atomic 
Heat of Solids.” This discussion was introduced by 
Dr. F. A. Lindemann, one of Nernst’s collaborators 
at the Physikalisch-Chemische Institut at Berlin, 
in a remarkably lucid and able discourse on ‘‘ The 
Atomic Heat of Solids at Low Temperatures.” 
The subject is of the greatest importance. For 
it may broadly be stated that the application of 
the principles of the kinetic theory, and especially 
of statistical mechanics, to specific heat problems, 
has led to contradictions. The views of Maxwell 
and Boltzmann appear no longer sufficient ; the 
hypothesis of energy quanta of Planck and Einstein 
has introduced new points of view, and Nernst 
and Lindemann, working on these lines, have 
brought theory and experiment into harmony. But 
the formulz remain to a certain extent empirical, 
and Dr. Lindemann’s opening was practically a 
mathematical deduction which had to presume a 
good deal, and which it would be hopeless to 
abstract. We shall have to content ourselves with 
indicating the leading points. 

The immediate starting point of these researches 
is the validity or non-validity of the law of Dulong 
and Petit. They noted in 1819 that the specific 
heat of solid elements, the quantity of heat required 
to heat one gramme by 1 deg. Cent., was small 
when the chemical equivalent was large, and vice 
versd, and that the product of chemical equivalent 
and specific heat had for most known substances 
nearly the same value—namely, about 6 (from 5.4 
to 6.8). That seemed to show that the atomic heat 
of all elements was the same, and the law proved 
most useful in settling the chemical equivalents. 
Neumann and Kopp. about 1830, applied the law 
to compounds ; but they also found many excep- 
tions ; the atomic heat sometimes increased nelle 
at higher temperatures, aud the true meaning of 
the law was, moreover, obscure. Dr. Lindemann 
now explained that a monatomic solid should 
be regarded as an assemblage of atoms held apart 
at fixed distances by unknown forces. The atoms 
could not all be touching one another, as the 
atoms could then contain kinetic energy only in the 
form of rotation about their axes, and a body could 
not have any vapour tension on that assumption. The 
study of the Reststrahlen—i.e , the almost complete 
reflection of infra-red rays by certain salts—on the 
other hand, proved that the atoms of a solid were 
capable of vibrating. Under the influence of colli- 
sions of gaseous molecules these atoms were set in 
motion, and the energy they received was the 
Dulong-Petit constant ; in other words, the atomic 
heat of a solid at constant volume should be 
twice that of a monatomic gas and have the 
value 3 R (where R is the gas constant 1.985). 
This latter conclusion implied the assumption of 
equipartition of energy(Maxwell-Boltzmann)—viz., 
that the mean potential energy of a gas was equal 
to its mean kinetic energy, and each equal to 3 R.T. 

Now, as stated already, the atomic heat of most 
solids was about 6, or more exactly 5.95 (3 R.). 
But the atomic heat of diamonds had long been 
known to be only a quarter of that value; graphite, 
boron, silicon were similar exceptions, and Dewar 
and others, lately chiefly Nernst, had shown that 
the values became in many other cases too low 
at low temperatures—that of diamond decreasing 
practically to zero at 30 deg. Cent. absolute—for 
which the theory should best hold. Hence atomic 
collisions could not be subject to the ordinary 
mechanical laws. A similar contradiction existed 
as to the theory of radiation. To help over this 
difticulty (which was not solved by Rayleigh’s radia- 
tion formula), Planck had suggested that the emis- 
sion and absorption of energy by an oscillator (or the 
emission at any rate) were not continuous (when it 
could be represented by differential equations), but 
discontinuous, and that the oscillator could only 
absorb and emit definite units or quanta of 
nergy «, whose magnitude would be proportional to 
the frequency »v. The simplest deduction of Planck’s 
formula, based on Maxwell’s law of distribution of 
velocities in the kinetic theory, had been given by 
Nernst, and Einstein had based a formula for the 
Specific heat on these considerations. The corre- 
sponding temperature curve of the specific heat 








would rise in a series of steps (not continuously) ; 
but when the frequency values » were inserted in 
the case of strong electrolytes (the charged atoms 
of which reflected light of the respective wave- 
lengths almost completely, so that the v could 
directly be determined), the formula broke down. 
For this reason Nernst and Lindemann himself 
had deduced another formula, which represented 
the atomic heats, especially also at the low tem- 
peratures at which they had experimented, with 
astonishing fidelity ; the tables displayed by Dr. 
Lindemann demonstrated this fact. In other cases 
the v could be calculated from the Reststrahlen, the 
compressibility, the density, the melting-point, the 
atomic weight, or other data, and thus many of 
the exceptions to the law of Dulong-Petit, that of the 
diamond, in the first instance, had been accounted 
for. Yet, Dr. Lindemann pointed out, his formula 
consisted of two terms, the one containing v, the 


other = , and it was difficult to explain why the 


lower octave should come in. The formula, more- 
over, was only valid for bodies crystallising in the 
regular system. 

One of the best indirect methods of determining 
v was that of the melting-point, Dr. Lindemann 
continued. He had based this method on the 
consideration that the amplitudes of the oscillations 
of the atoms became so large at the melting-point 
that the atoms collided, the distances of the sur- 
faces of the atoms from one another being calcu- 
lated from the dielectric constants according to 
Clausius-Mosotti ; in most cases the law of corre- 
sponding states, however, held sufficiently well for 
simple substances in chemical combination to make 
that calculation unnecessary. It could easily be 
shown that a substance of high melting-point and 
low atomic weight (diamond, boron, beryllium) 
should have a low atomic heat, even at high tem- 
peratures, whilst a substance of low melting-point 
and high atomic heat (lead, mercury) should obey 
the Dulong-Petit law, even at low temperatures. 
If the melting point of a compound was higher 
than those of the component elements, the mole- 
cular heat of the combination would be smaller 
than the sum of the atomic heats of the com- 
ponents at low temperature; hence the heat of 
combination would increase as the temperature 
was raised, and the affinity would diminish in 
accordance with Nernst’s theorem. This theorem 
was a consequence of the fact that the atomic heats 
became zero at very low temperatures, which again 
led to the conclusion (verified by experiments) that 
all properties of solids, besides their energy content, 
such as volume, compressibility, electrical conduc- 
tivity, became then independent of the tempera- 
ture ; the respective curves became asymptotic at 
very low temperatures. The question of heat con- 
duction remained altogether unsolved; crystals 
conducted exceedingly well, and that was difficult 
to understand, considering that the fall in energy 
was practically zero. In a solid the idea of teni- 
perature seemed to lose all meaning at low tem- 
peratures, and one might almost say in fact that 
every substance had its own particular absolute zero ; 
near zero even gas thermometers failed. One other 
clearly emerging fact was that free electrons, if 
existing, could only have avery small specific heat, 
since the atomic heat curves of conductors and of 
non-conductors were practically the same. 


Tue Nature or PLanck’s Quantum. 


Dr. G. E. Gibson, of Dundee, followed with a 
paper on ‘‘An Hypothesis as to the Nature of 
Planck’s Quantum of Action,” in which he sug- 
gested as a possible way of getting over the difficulty 
of the discontinuous absorption and emission, that 
the discontinuity was confined to the collisions 
between the molecules with which the resonators 
were connected, so that the ordinary laws of 
electrodynamics would hold during the time between 
the collisions. 

In the general discussion, Lord Rayleigh admitted 
that his radiation formula had led to difficulties. 
But other serious difficulties remained or had 
arisen, especially as to the equipartition of the 
energy itself. The diatomic gas molecule should 
have six degrees of freedom, including three of 
translation; one of these latter, the freedom 
along the line of junction of the two atoms, was 
disregarded [hence the 5 in the § R instead of 
§= 3 R}, use the junction was considered 
rigid ; that was hardly justifiable, however. He 
did not feel qualified to say much on the quantum 
theory ; but it seemed to throw over many dynamical 





ideas. Dr. J. W. Nicholson, of Cambridge, con- 
sidered Dr. Lindemann’s exposition so lucid and 
his experiments so wonderful that he had merely 
questions to ask; he quite agreed that the free 
electrons could not possess any specific heat; he also 
agreed with some of Dr. Gibson’s suggestions, and 
regarded the atom, which practically constituted 
the resonator, as an assemblage of + and - 
charges. Dr. C. Desch, of Glasgow, asked whether 
there was not an upward bend again in the electric 
conductivity curves of metals at very low tempera- 
tures ; this bend was considered important in the 
study of alloys. Professor E. Rutherford said 
they had a few months ago discussed these ques- 
tions for days at Brussels. Englishmen disliked 
assumptions for which they had no mechanism in 
the atom, no model; foreign scientists did not 
appear to be interested in the why and how. Yet 
he thought that Planck’s theory had a substantial 
basis, as it explained so much. But he would not 
lay much stress on the agreement of Lindemann’s 
tables; such an agreement was always to be 
obtained when constants were introduced. Pro- 
fessor W. Hall (the discoverer of the Hall effect), 
of New York, inquired how the electrons, if 
devoid of thermal capacity, could perform the 
function of conducting heat. Professor Bragg 
suggested a heat transference from point to point, 
as in the case of a radiations, where energy dis- 
appeared at one spot, and its equivalent appeared 
at another. Mr. H. T. Tizard, of Oxford, re 
gretted that the experiments had not been 
described. He thought thatif a platinum wire were 
wrapped round a diamond, the measurements would 
tell something about the wire, rather than about 
the diamond, which need not be at the extremely 
low temperature of the medium. With regard to 
Professor Rutherford’s remarks he added that the 
attitude he had attributed to foreign scientists 
might be attributed to Professor Rutherford’s 
own views. Dr. Lowry, Mr. 8. D. Chalmers, and 
Professor Peddie also spoke. 

Dr. Lindemann replied to all the points raised 
with an astonishing readiness. Lord Rayleigh, he 
said, was, of course, right in considering the vibra- 
tions along the line of junction (if this junction 
were not supposed to be rigid, as Boltzmann 
assumed); Pier and Bjerrum had indeed found 
that the molecular heat of diatomic gases rose 
above the value § R at higher temperatures, as 
with solids, and the frequency of the vibrations 
coincided with that of the absorption bands of 
certain charged ions. What was much more diffi- 
cult to explain, even on the theory of quanta, 
was that the molecular heat of hydrogen sank 
to 3 R at the temperature of liquid air, and 
Dr. Lindemann thought that, in spite of Poincaréd’s 
objection, Planck’s formula might finally be de- 
duced without giving up differential equations. 
As regards Professor Rutherford’s criticism, they 
had first to find out exactly what the model should 
be like ; models based upon the ejection of electrons 
were of no use. The agreement between his calcu- 
lations and experiments was not fortuitous, for 
he had no arbitrary constants; Planck’s formula 
contained one constant h, which was universal. 
When the Reststrahlen method was applied, it 
was found that the infra-red rays reflected by a 
diatomic salt (Na Cl, e.g.) contained two absorption 
bands (due to the two atoms), and the molecular 
heat was calculated from the means of these two 
frequencies ; but Planck’s formula applied also for 
the high-frequency waves of the X rays, y rays, &c. 
Mr. Tizard’s objection was met by the fact that 
diamond was a very good heat conductor, and 
would rapidly attain equilibrium with the medium. 
Dr. Lindemann did not himself believe, however, 
that the electron theory of conduction in metals 
could be retained in its presentshape. An irregular 
increase in the resistance of the metal when the 
temperature was lowered, as suggested by Dr. 
Desch, had not really been observed in any case ; 
all metals, on the contrary, became excellent con- 
ductors. This electric condictivity being high, 
the mean free path of the electron would have 
to be very long, and the usual assumption, that 
the number of electrons was small, would lead to 
contradictions with optical measurements ; there 
should be very few collisions in that case, and the 
electric resistance would bear no relation to the 
ohmic resistance. He would be very loath to accept 
the corpuscular theory of radiation. What was 
accepted for X and y rays should hold for light rays ; 
the phenomena of interference would show that a 
light uantum of this sort might have a length of 
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500,000 wave-lengths, or of 25cm. He was inclined 
to the belief that Planck’s second hypothesis, con- 
tinuous absorption, but discontinuous emission, 
was able to account for the chief difficulty that 
comparatively fast electrons might be emitted under 
the influence of comparatively weak radiation. 

Professor Callendar, in concluding the discussion, 
merely remarked that this discussion emphasised 
the importance of further experiments. 


Vavour Density DETERMINATIONS. 


Dr. G. E. Gibson also presented a communica- 
tion on ‘‘A New Method of Determining Vapour 
Densities.”” Glass and quartz vessels becoming 
unsuitable for such determinations above 750 deg. 
Cent., he had, with the aid of a grant from the 
Carnegie Trust, constructed a differential apparatus 
in which the main bulk of the vapour was heated, 
in a bulb of volume V, up to any temperature T, 
whilst the manometer of volume v was kept in a 
separate furnace at the constant temperature t. 
The chief novelty was his quartz manometer, which 
consisted of a bulb (less than 1 cub. cm. in capa- 
city) blown on a quartz tube, 3 mm. in diameter, 
and flattened at one end so as to form a flexible 
membrane of a thickness of 0.1 mm. The interior 
of this membrane was filled with the vapour under 
examination, whilst the exterior was enclosed in 
a quartz tube, 1 cm. in diameter, 8 cm. long, com- 
municating with a mercury gauge. When the 
membrane was distorted by the difference in pres- 
sure on the two sides, a small polished quartz plate 
was turned, and a ray of light deflected. Dr. 
Gibson had in this way made vapour pressure 
determinations, especially of substances which dis- 
sociate at high temperatures, at temperatures up to 
1250 deg. Cent. 


MEASUREMENT OF THE SpEctFic Heat oF GASES. 


In a ‘‘ Note on the Measurement of the Specific 
Heat of Gases,” Dr. W. F. G. Swann, of Sheffield, 
suggested an explanation for the fact that the 
specific heat of gases, as determined by Callendar 
by the continuous-flow method, differed by 2} per 
cent. as to air and carbon dioxide from Regnault’s 


results, while W. Scheel and K. Heuse (Reichsan-. 


stalt) agreed with Callendar. As Regnault had 
been so very careful an experimenter, it occurred 
to Dr. Swann that there might be some loss of heat 
in the pipe connecting the coil and the calori- 
meter. He tried this experimentally by surround- 
ing the pipe with cork, and joining fine wires of 
German silver to different points of the pipe for 
determining the temperature gradient in the pipe. 
It resulted that the temperature decreased less 
rapidly when yas was flowing through the pipe 
than when the gas flow was interrupted. ere 
was further a second source of error, the loss by 
radiation being greater when the gas was flowing 
than when not. To ascertain in how far these 
experiments affected Regnault’s results, one would 
have to try Regnault’s apparatus itself. Dr. Swann 
could not do this, and Professor Callendar did not 
think it necessary ; he had never doubted that this 
would be the explanation. Professor Millikan said 
he had come to the same conclusion, and the matter 
was now investigated in the Reichsanstalt. 


ANOMALOUS CoNDUCTION IN A Sottp Dre.ecrric. 


‘*The Case of Anomalous Conduction in a Solid 
Dielectric,” described by Dr Swann, also concerned 
the nature of electric conductivity and a deviation 
from Ohm’s law. The experiment was made 
with paraffin wax, the conductivity of which was 
found for a potential gradient of 100,000 volts 
per cm. to increase with the field intensity. A 
metal plate C was fixed between two parallel plates 
A and B, provided with guard-rings, but C was 
nearer to A than to B; the space between the 
plates was filled with paraffin, C being entirely 
embedded in the paraftin. 4 and B were first 
earthed, and C was charged through a fine hole in 
the wax, which was afterwards sealed up. The 

lates A and B were then released from earth at 
intervals to measure their potentials. Thus two 
curves were obtained, one for A and one for B, and 
they were mirror images of one another, the respec- 
tive ordinates being equal, but of opposite signs. 
If Ohm’s law were obeyed, the potentials of A and 
B should remain constant, the rise of potential due 
to the flow of electricity from C to A being just 
counterbalanced by the fall due to the transference 
of electricity from C to B. If the conductivity 
decreased with the field, the potential of B should 





rise and A fall, C being charged positively ; if the 
conductivity increased with the field, A should 
rise and B fall, and this was actually found. The 
effect was thus just the opposite of what would be 
expected if it were a soakage or some absorption 
effect. Pressed by Professors Callendar and 
Millikan to throw out a hint, Dr. Swann said that 
he thought that the electric field might orient and 
elongate the doublets in the dielectric, and there 
might be something similar to the magnetic induc- 
tion: as H increased, B increased, first propor- 
tional to H, then at a more rapid rate; finally 
saturation was reached. This view appeared feasi- 
ble to Professor Callendar, so far as he could judge 
at the moment. 


Unrra-Vio.et Licut anp HieH-Spreep ELEectrons. 


Professor R. A. Millikan, of Chicago, presented 
a paper on ‘‘ The Discharge by Ultra- Violet Light of 
High-Speed Electrons.” Unfortunately, he did not 
explain the general nature of the phenomenon, as to 
the mechanism of which there are two chief views. 
Some scientists assume that the particles discharged 
by the light are the free or metallic corpuscles or 
electrons of the body which absorb the kinetic 
light energy, and thereby obtain suflicient energy 
to escape from the metal ; others regard the escaping 
electrons as constituents of complex atomic systems 
which become unstable under the influence of the 
ultra-violet light, and project electrons from their 
atoms at velocities which these electrons possessed 
within the atom. The problem has been much in- 
vestigated, by Lenard in the first instance. Accord- 
ing to the first view, the number of electrons 
discharged should become greater at higher tem- 

ratures ; but Millikan and G. Winchester found, 
in 1906, that the photoelectric discharge from 
metals is, like radioactivity, independent of tem- 

rature. The electronic velocities are measured 

y two methods. Either the minimum positive 

potential is determined to which a plate must be 
charged to prevent the escape of the fastest elec- 
trons from the plate by allowing the plate to 
charge itself to its maximum potential under the 
action of light, all conductors near the plate being 
earthed ; or the current is measured which is pro- 
duced between the plate and a charged conductor 
near it when the plate is exposed to light. 

Professor Millikan said that his source of light 
was enclosed in a metallic box, and the light passed 
through a hole in the box, a tube, a wire-gauze screen, 
and a quartz plate on to the plate or a number of 
small discs of different metals, mounted within a 
vacuum in an aluminium wheel in such a way that 
the one or other metal could be exposed to the 
radiations. The plates had previously been kept 
for months in high vacua exposed to ultra-violet 
radiations, in order to remove any surface film. 
The source was either a spark (zinc electrodes, e.g.) 
or a quartz-mercury lamp, and his interesting 
result was that sparks were able to impart to 
electrons an initial velocity of at least 500 volts, 
whilst the lamp never gave more than 6 volts (mean- 
ing a velocity which would be produced or stopped 
by a potential gradient of 6 volts percm.). This 
was contrary to all previous experience, and he had 
therefore varied the conditions, keeping the spark 
going, but screening it off by an iron shield, using 
waves of special wave-length and analysing the 
light, absorbing the ultra-violet by benzene, mica, 
&c., and changing the capacity and self-induction of 
the spark by variations in the primary. A minimum 
self-induction seemed best for these high-speed elec- 
trons, and he thought that the energy of the high 
speed must come out of the light, and that the 
light intensity of the spark must assume enormous 
instantaneous values, although previous experience 
was that the light intensity had nothing to do with 
the velocity of the electrons it liberated. 

The discussion concerned mainly the point 
whether the effect was really due to the ultra- 
violet light, as to which Professor Millikan had no 
doubt, or to some other radiations. Professor 
Strutt asked as to the effects of gas pressure, and 
whether no transition effects between the two 
sources could be obtained; Dr. Dawson Turner 
inquired whether the ultra-violet light from the 
two sources had different therapeutic effects, and 
whether the rays could be deviated by a quartz 
prism. Professor Millikan replied that there was 
no difference between his ultra-violet light and 
ordinary mercury-arc rays, and told Professor 
Rutherford that only perhaps 1 in 100,000 of his 
electrons obtained these high speeds ; there were 
others of all lower speeds, 





PHOTOELECTRIC Propsrties oF THtIn METALLIC 
Fits. 


Mr. James Robinson, of Sheffield University, 
since appointed to the East London College, gave 
an account of experiments on ‘‘The Photoelectric 
Properties of Thin Metallic Films,” dealing with 
the dissymmetry of the emergent and the incident 
photoelectric currents observed in very thin 
metallic films of the order of thickness of about 
10-7 cm. The films were produced in a glass 
apparatus by cathode volatilisation of a disc elec- 
trode (mostly of platinum), the particles being 
condensed on a quartz plate which formed the end 
wall of the bulb; the position of the electrode 
could be changed from outside by means of a 
magnet, a lump of iron being attached to the 
electrode. The thickness of the film was deter- 
mined optically or by measuring its electric resist- 
ance. For very thin films the emergent current, 
it resulted, was greater (not smaller) than the 
incident current, and this relation also held for 
the velocities of the photoelectric electrons dis- 
charged by the film. As the film thickness in- 
creased the two currents became equal to one 
another, and the two velocities also became equal ; 
the specific resistance of the film also increased 
very much. When the incident and the emergent 
photoelectric currents were plotted separately as 
ordinates against the thickness, in order to examine 
the actual magnitudes, the two curves kept close 
to one another and nearly horizontal up to a 
thickness of about 10~-"; then they suddenly rose 
steeply to about 30 times the initial values, 
separating more from one another, and decreased 
again afterwards with further increasing thickness, 
while approaching one another again, until they 
crossed, as already mentioned, the emergent 
current becoming weaker than the incident current. 
Similarly, the velocity diminished to about } of its 
previous value at that critical thickness. Pressed 
to give his view of the phenomena, Mr. Robinson 
hesitatingly suggested that photoelectric electrons 
might be produced in two ways :—(a) directly by 
light from molecules of the metal, and (b) indirectly 
by these primary (a) electrons colliding with mole- 
cules and producing secondary electrons. His 
film thickness 10-7 cm. was much smaller than the 
wave-length of light ; if the thickness was of the 
order of the mean free path of the electrons, then 
for films thinner than 10-7 there would only be 
primary electrons with fairly large velocities, while 
for thicker films there would be secondary and 
primary electrons of necessarily smaller velocities. 

During the discussion Mr. Robinson informed 
Professor Millikan that he had only observed 
velocities of 6 volts, but D. H. Dike (Wisconsin) 
had in similar experiments obtained velocities of 
about 12 volts. He did not think that the thin 
metallic film acted as a coherer, as Professor Bragg 
had suggested, for in that case the effects should be 
discordant. 


Fatt or Drops AND REDETERMINATION OF e. 


In asecond paper on ‘‘ The Laws of Fall of a Drop 
Through Air at Reduced Pressures and a Re- 
determination of e,” Professor Millikan described 
the results of his most recent experiments on this 
problem, which he had made in conjunction with 
Professor L. Gilchrist, now at Toronto. The idea is 
that a droplet (water in the first experiments ; then 
oil, to escape the evaporation troubles) falls within a 
chamber at reduced pressure very slowly between 
the two plates of a condenser. In the space between 
the two plates there will always be some ion or ions, 
which will be caught by the drop, or this space is 
artificially ionised ; the fall is measured with the 
field off, and then with the condenser plates 
charged, when the fall will be turned into a rise. 
This play is repeated several times, until the drop- 
let suddenly catches another ion, when the speed 
will at once change. The plates, Professor 
Millikan explained, had a diameter of 20 cm., and 
were 1.6 cm. apart; the drop entered through 
a hole in the upper plate, and would take, say, 
11 seconds to fall a distance of 10mm. The con- 
ditions could be kept constant for hours; the whole 
apparatus was lowered into an oil-tank, and the 
pressure within its cylinder was varied between 
4cm. and 76 cm. Professor Millikan said very 
little about the general experiments, but dwelt 
chiefly upon the corrections made for the elonga- 
tion of the originally spherical drop in the field 
and on his modified formula for the law of fall. 
Stokes’s law broke down when the radius of the 
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drop was less than 0.00013 cm. The number of 
charges e on his drops had varied between 1 and 
136; his observations were in excellent agreement, 
and the final value for e was 4.77. .10—" electro- 
static unit. Professor Rutherford congratulated 
Professor Millikan on these magnificent experi- 
ments ; the result came nearer the value for e of 
himself and Geiger than other determinations. 


SERIES IN SPECTRA. 


The discussion on ‘Series in Spectra,” which 
was very ably opened by Dr. J. W. Nicholson, of 
Cambridge, was somewhat hampered by the fact 
that Dr. Whittaker, Professor Hicks, and several 
others, who had promised contributions, had been 
unable to come to Dundee. But it was certainly 
instructive, also in so far as it showed that experts 
are not by means able to account for the perplexing 
variety which spectra assume under different con- 
ditions. Giving an outline of the work done in 
representing the spectra by formulz, with particular 
references to the spectra of hydrogen and of the 
alkali metals, Dr. Nicholson stated that the principal 
series in the hydrogen spectrum of Rotben was 
deduced from a knowledge of the nebular series 
given by Balmer’s formula: A = Ay n* / (n? — 4), 
where n had the values 3, 4, 5. .. and A, was 3646. 
Of these lines very few were known in the labora- 
tory, but they were common in the chromosphere 
up to n = 79. Another set of lines, for which 
n' = (n + 4$) had to be substituted in the formula, 
had been discovered by Pickering in certain stars ; 
these lines were not known in the laboratory at 
all, and the reason for attributing them to hydrogen 
was that the , was the same as in the first series. 

Attempts had been made, Dr. Nicholson con- 
tinued, to obtain these formulz from model atoms, 
particularly by Ritz, whose formule had been 
modified with success by Hicks. The theory given 
by Ritz—a row of small magnets and electrons— 
did not actually represent the phenomena, how- 
ever, and the modification by Hicks, as well as the 
view of Whittaker (gyrostatic model), were difficult 
to interpret physically. A modern theory, Dr. 
Nicholson exemplified, had apparently to build up 
the atom from electrons surrounding in one or 
more rings a nucleus of positive electricity, as to 
which they had to rely entirely on radioactivity. 
The electrons must be arranged in rings to avoid 
excessive radiation (Schott), and the atom was 
Saturnian. The necessary permanence of struc- 
ture could be secured, either by allowing expan- 
sion of electrons (Schott), or preferably by a 
quantum theory. It was possible to explain the 
coronal and nebular spectra by simple ring systems 
with a quantum theory which implied a definite 
change of energy only when an electron entered or 
left the atom. Such systems would - constitute 
unstable elements of a simpler nature than those 
known on the earth. The spectra of those (simple) 
elements did not exhibit he usual series (above 
indicated), but series in which the cube roots of 
the wave-lengths differed by a constant amount ; 
that was in accordance with a radiation of energy 
in discrete amounts proportional to the frequency. 

The main difficulty in supposing that the 
dynamical vibrations of systems of electrons would 
give spectrum series such as Balmer’s was that the 
square of the frequency was then a rational function 
of integers, and not the frequency itself. Lord 
Rayleigh’s suggestion that the origin of spectral 
series was kinematical rather than dynamical was 
probably more correct. A series of lines of the 
type A = Ay. n®/(n? — a?), in which a wasa constant, 
could be obtained for an atom with two rings by 
simple kinematical principles. If the outer ring 
contained one electron only, the lines would be 
doublets; hydrogen might be built up in this way, 
which would be in accord with its unit valency. 
The infinite number of lines was due to the infinite 
number of degrees of freedom of the ether. 

_ Professor i. Kayser, of Bonn, to whom Dr. 
Nicholson had, of course, referred, said that many 
of the theories that had been proposed explained 
certain features, but none was quite applicable. 
Hicks had based many computations on the 
assumption that his (Kayser’s) lines were always 
right ; he did not himself hold any such belief, im 
fact, he had given up the hope of making his deter- 
minations correct within 0.001 of an Angstrém’s 
unit. Some iron lines from the neighbourhood of 
the positive and the negative poles did not seem 
to have exactly the same wave-lengths; they 
appeared indeed inclined (not vertical) between 
the poles. Such lines were, of course, unsuitable 








as standards, and wave-length depended upon the 
conditions under which they were produced. One 
of his students had observed that calcium and 
magnesium seemed to give peculiar lines as mutual 
impurities. It was necessary, he concluded, to 
study every line under the most different condi- 
tions. 

Professor A. Fowler, of South Kensington, said 
that his work was mainly to provide data for the 
theorist. He had found the Ritz-Hicks formule 
the most comprehensive of all he had tried. He 
could only confirm Professor Kayser’s remarks as 
to the uncertainty of many lines; the Na lines, e.g., 
he had found nebulous; to obtain sharp lines he 
had to work with arcs in a vacuum. Professor 
Peddie suggested that a positive nucleus might be 
surrounded by alternating negative and positive 
shells; he had worked out such systems which 
would satisfy theory ; if the shells were imagined 
to rotate, they might account for the variations 
mentioned by Kayser. Lord Rayleigh remarked 
that one point appeared sometimes to be over- 
looked: the frequency in the atom and the 
frequency received by the observer need not be the 
same. If an atom were to vibrate in a curve 
which resembled an ellipse with horizontal axis 
at one moment, and an ellipse with vertical axis 
the next moment, observers in certain positions 
might notite very little vibration, or rather receive 
the impression of maximum and minimum vibra- 
tions, or of beats. If they had to introduce the 
square of the frequency, matters would become 
very complicated. 

Dr. Nicholson, replying, said that Professor 
Peddie’s suggestion appealed to him. Dr. Linde- 
mann had inquired about the photoelectric effect, 
but he had not yet gone into that. The caution of 
Lord Rayleigh appeared very necessary; many 
theories, that of J. J. Thompson, for instance, 
neglected the point, while Schott did not. 


Serres Lines my Mercury. 

Professor J. C. M’Lennan, of Toronto, made 
a brief communication on ‘‘The Series Lines in 
Arc Spectrum of Mercury and on their Resolution 
by the Echelon Grating.” He had taken photo- 
graphs with a glass and a quartz spectrograph, 
with a Cooper-Hewitt lamp placed end on so that 
the rays fell through a window of crystalline quartz ; 
the spectra exhibited showed the principal and the 
first and second subordinate series and combina- 
tion series. 


Arc SPECTRUM UNDER PRESSURE. 


Professor W. G. Duffield, D.Sc., of Reading 
University College, showed ‘‘ Photographs of the 
Arc Spectrum of Nickel under Pressure,” taken 
with vertical electrodes (disc and rod) in a Petavel 
high-pressure cylinder (jacketed) at Manchester. 
The arc was focussed on the plate with the aid of 
a glass or quartz lamp, and the arrangement was 
similar to that of W. J. Humphrey’s (Astro- 
physical Journal, July, 1907), in which, by the aid 
of a mirror system, a central strip of the arc was 
seen under ordinary pressure, while the upper and 
lower part of the arc were under high pressure. 
The middle portion of a spectrum line then 
appeared sharp, while the upper and lower por- 
tions were much broadened and also displaced 
to the one or the other side ; these features were 
different for different lines, suggesting that the 
vibratory systems were not all the same. The 
experiments were first made with iron arcs and 
then with nickel arcs. Reversals of the broad lines 
(under pressure) might occur in the middle of the 
band (corresponding to the original position) or 
symmetrically to either side of it. J. Larmor had 
explained the broadening as a consequence of the 
increased density of the dielectric medium sur- 
rounding the arc. Dr. Duffield raised the pressure 
in some parts of the spectrum to 200 atmospheres, 
and he explained, in a further paper on ‘‘ The 
Pressure Effect as a Means for the Resolution of a 
Spectrum into Series of Lines,” how series and 
non-series lines could be grouped by the pressure 
effects, which made lines sharp or nebulous, more 
or less intense, broadened, reversed symmetri- 
cally and asymmetrically, and displaced. The 
ultra-violet lines of nickel were reversed, the red 
lines were not reversed, but more strongly dis- 
placed. One might imagine the phenomena as due 
to reactions between different ring systems of 
electrons, which would attract or repel one another 
according to the sense of their rotation. 

Professor Kayser remarked that the explanation 


of these phenomena was very difficult ; he doubted 
even that it was a pressure effect, and others 
doubted with him, at any rate, that it was merely 
a pressure effect. The series did not come out 
clear in these experiments. 


Specrroscorpe CALIBRATION, 


Dr. T. M. Lowry, of Westminster, read two 

pers. In the first, on the ‘Calibration of a 

ave-Length Spectroscope in the Infra-Red,” 
he described a spectroscope provided with slit, 
thermopile, and galvanometer instead of an eye- 
piece which he calibrated (a) by plotting the 
maxima and minima of the light transmitted from 
a Nernst lamp through a slightly-silvered étalon, 
and (b) by locating the principal infra-red lines of 
the mercury arc, using the line 10,140, which coin- 
cided with the fourteenth étalon maximum, as the 
principal fixed point. The calibration was probably 
correct within 545 or ;4j drum revolution—that is, 
within 20 or 50 Angstroém’s units; but from \ 17,000 
to 20,000 the calibration was less exact. 


Tue Opticat Rotary Power or Quartz. 


Dr. Lowry’s second paper, on ‘‘The Optical 
Rotary Power of Quartz,” dealt with the difficulties 
experienced in measuring optical rotations. Optic- 
ally faultless quartz, and quartz which would give 
sufficient intensity and clean extinction when 
reading a rotation of several thousand degrees 
with a half-shadow angle, were not easily found. 
To test for optical purity he illuminated the plate 
or rod with green mercury light between the 
Nicols set to extinction, and examined it by 
means of a telescope focussed on the interior of 
the crystal; to read the rotary power he used 
the same green light and both a positive and a 
negative half-shadow angle. After having had to 
reject many nowy good materials, Messrs. 
Hilger had supplied him with two blocks, which, 
though anda gave remarkably good results, the 
total errors amounting to about 0.001 deg. or 
0.002 deg. per millimetre. 

Professor M‘Lennan exhibited during the dis- 
cussion a magnificent piece of quartz with which 
his former assistant, Professor Dawes, had taken 
beautiful ome hs, far superior to those ob- 
tained with uviol > mg as the Section could see. 


Tron Arcs Burnine in Arr. 


In showing ‘‘ Photographs of a Deposit upon the 
Poles of an Iron Are Burning in Air,” by himself 
and Mr. G. E. Collis, Professor W. G. Duffield re- 
marked that soon after an arc of 5 or 8 amperes was 
struck between iron poles, a fine deposit appeared 
on both poles, but more abundantly upon the 
upper one ; the growth increased in quantity and 
might, in the immediate nore cmt th | of the are, 
assume the shape of a short tree-trunk with branches, 
or of a fern leaf ; sometimes these feathery crystals 
were seen on a very slender stem. These latter 
were only observed after extinguishing the arc. 
Examined under the microscope, the slender stems 
bridging over the pole-gap were found to have in 
places a thickness of only 0.1 mm. The deposit 
formed in its greatest abundance upon the edge of 
the upper pole (as a rule the negative crater), while 
the dome-shaped lower pole remained comparatively 
free. Reversal of the polarity made little differ- 
ence. The deposit seemed to consist of an oxide 
of iron ; it was magnetic, but that might be due to 
the admixture of small particles of metallic iron 
shot off from the pole, rather than to magnetic 
oxide. It would appear that iron vapours were 
carried upward by convection and condensed upon 
the projecting particles ; the size of the particles 
ranged from 1 mm. to 1 cm. and more. Professor 
Millikan mentioned that he had observed similar 
deposits in studying sparking potentials in vacuum, 
and it is rather surprising that these effects should 
not have been investigated long ago. 


(To be continued.) 





Mrininc Macainery.—The value of the mining machi- 
nery exported from the United Kingdom was scarcel 
maintained in the first eight months of this year. tt 
amounted to only 584,182/., as com with 673,388/. in 
the first eight months of 1911, and 854,171/. in the first 
eight months of 1910. South Africa only took such 
British machinery to August 31, this year, to the value of 
273,5941., as compared with 334,445/. and 419,074/. in the 
preceding years. The value of the exports to Australia 
and New Zealand in the first eight months of this year 





was 50,663/., as compared with 80,728/. and 60,295/. 
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A NEW TYPE OF LARGE GAS-ENGINE. 


A New Type and Method of Construction of Large 
Gas-Engines.* 
By Avan E. L. Cuoriton, M.I. Mech. E., A.M.1I.E.E. 
(Manchester). 


Tue theoretical economical advantages of large gas- 
engines as prime movers are so well known in this 
country, particularly when using the waste gases from 
either blast-furnace or coke ovens, that some explana- 
tion must be sought to explain the relatively slow pro- 
gress which has taken place in their use when compared 
with that on the Continent, especially in Germany. 
The importance of these economies, as affecting cost of 
production, is probably greater for the iron, steel, and 
coal industries than for any other, and is of such obvious 
moment that the disadvantages of the gas-engine that 
are held to exist in this country, as compared with Ger- 
many, must be of very real significance indeed to in 
anywise account for the relative small extent of their 
usage in these industries. This situation may have been 
brought about by one or other of two quite different 
causes, or a combination of the two. 

(a) The usually credited disadvantageous characteristics 
of the gas-engine itself ; or 

(b) The reduced first cost and peculiar applicability to 
existing installations of its most formidable competitor, 
usually the steam-turbine of the mixed pressure type. 

What are these characteristics of the large gas-engine 
which have restricted its p ? It is to be feared that 
they are still, to the general industrial mind in this 
country, as follow :— 

1. Not fully reliable. 

2. High in first cost and installation. 

3. High in cost of upkeep. 

4. Developed and brought into greatest use abroad. 
Whilst the steam-turbine— 

1, Was invented and developed in this country. 

2. Is cheaper to instal when steam-boilers, &c., are 
already in use or exhaust steam available. 

3. Is considered more reliable. 

4. Is reputed to have a lower cost for repairs and 


upkeep. 

5. When of the exhaust type, enables much old plant 
to be retained in use, while still effecting considerable 
economy. 

It is not the object of this paper, however, to enter 
further into this comparison, but merely to consider it 
as affecting the question of the large gas-engine from 
the point of view of design, cost, &c. The limitations 
which have prevented the progress of the large gas- 
engine will be seen to be primarily due to: (a) The pre- 
valence of the belief of unreliability. (b) The compara- 
tively high total first cost of installation. 


(a) UNRELIABILITY. 

This view of unreliability has, of course, been formed 
from the troubles experienced in the past, though it has 
been actively combated by various engineers when referred 
to present types. It may be said constructionally to 
refer to the cracks and breakages of important parts of 
the engine (undoubtedly a too common occurrence in the 
past). To briefly illustrate this, as it materially helps 
the raison d’étre of the new design to be followed, figures 
have been prepared, showing the cylinders and cylinder 
heads as formerly made of the large-type engines, and as 
they are now manufactured in attempting to overcome 
this liability. 

Generally these troubles sprang from initial foundry 
strains set up between the inner and outer walls of the cast- 
ing when these were cast in one piece, as was the original 
practice. These initial strains, augmented by those set 
up through the different temperatures of the parts when 
working, eventually caused cracks and failures. Fig. 1 
shows a cylinder of the old type (four-cycle) with some 
cracks indicated. Fig. 2 shows similar cracks due to the 
same cause in cylinder heads (two-cycle). This more 
than ordinary occurrence of cracks compelled makers 
first to discover the reason and then to amend their 
designs to prevent them ; and the final forms of all types 
had the inner and outer skins of metal connected only as 
far as possible in one place, the other ends being left free 
to allow all the differential expansion and contraction set 
up in the foundry and in working to take place freely. A 
flexible connecting membrane completed the jacket to 
retain the cooling water in place. 

Figs. 3 and 4 show cylinders and cylinder-heads of the 
later designs, in which 1t can be seen how greater freedom 
was allowed. If possible, still further improvement was 
desirable to dispose of the awkward sha round the 
valve-pockets, &c., and to do away with the connection 
between the jacket and the inner wall at A (Fig. 3), where 
cracks also had occurred, quite apart from any troubles 
which might occur with the valves themselves ; in fact, it 
was preferable that the jacketshould be entirely dissociated 
from the cylinder in casting, a further reason being that 
different mixtures of cast irun were required for the 
conditions which the parts had to meet during service. 

From the practical point of view, it appears that the 
cylinder should have no vabvo-gesbate~tiat is, it should 
approximate to a simple pipe, and that the jacket should 
be & separate casting. 

The next source of unreliability is in the valves and 
valve-gears, subject to the heat and stress of the explosion. 
As is shown by the well-known annual report of Mr. M. 
Longridge,t+ this is a frequent cause of failures for all 


* Paper read before the Iron and Steel Institute at 
Leeds, October 2, 1912. 

+ See various annual reports of the British Engine, 
Boiler, and Electrical Insurance Company, edited by Mr. 
Michael Longridge, 


prime movers. Obviously, therefore, an improved engine | and exhaust ports being about the joint ; flanges on 
| cylinders—set back somewhat from this juncture—hold 


should, if ible :— 

1. Be valveless. 

2. Have cylinders of simple pipe form. 

3. Have separate jackets. 

The only large engine with cylinders of pipe form with- 
out valve. pockets, &c., and we the two pistons per- 
formed the various functions successfully, was the Oechel- 
hiiuser ; the disadvantages of this type, which have re- 


stricted its use, although its thermal economy is well | 


known, spring from other causes, as high first cost, large | 
| flanges or joints occur about the points of maximum 


| pressures and temperatures, as in the ordinary type of 


floor area covered (horizontal type), &c. 

The success of a valveless action was confirmed by the 
author’s English experience with the working of the 
central exhaust ports by the piston in the Kérting-type 


the 


in between them the exhaust and inlet boxes (Fig. 7) as 


| shown in Figs. 6 and 8. 


The whole cylinder unit presents extremely simple 
forms of single-walled castings, particularly suitable for 
successful and economical foundry work without setting 
up casting or expansion strains, and also for use in 
internal-combustion work itself, as there are no pockets 
or irregular shapes ; all sections are more or less cylin. 
drical, including the connecting passages. No heavy 


engine. This form gives most effective cooling to al] 
parts, as, being inherently of'a strong section, they can 


























Fic. 3. PRESEN’ Desiun OF CYLINDEKS 


AND Heaps, 








Fie. 2. Two-Cycie Heap, 
SHOWING CRACKS, 


Fig.4. 
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Fig. 4. Present Desian 
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Fie. 5. ‘* Duprex” CyLinpEr. 


Fic. 7. Intet anp Exuaust-Boxes. 


engine—an experience which clearly indicated that there | be made with comparatively thin walls. The efficiency 
was no apparent reason why the air and gas inlet to the | of the cooling is further increased by the accessibility of 
cylinder should not be controlled by a similar method in ! the water to all parts of the combustion chamber, the usual 





an adjacent cylinder. The outcome of this was the adop- 
tion of two parallel cylinders with ports about the middle, 
connected by specially-sha es at their ends ; one 
piston thus controlling the inlet through the ports in one 
cylinder, and its fellow expelling the exhaust through a 
similar set of ports in the other cylinder. This design 
was more or less bound to be of the two-cycle type, and 
he naturally leaned to such a principle, seeing that his 
experience had convinced him that by retaining, amongst 
other things, small cylinder diameters, it was the most 
suitable form for large powers. 

A somewhat similar type of cylinder had already been 
known in the single-acting form for small motor-engines 
for a number of years, but it had not been adapted to 
large powers nor made double-acting in the special form 
the author now presents it. From Fig. 5 and section 
Fig. 6 of the cylinder it will be seen that it consists of 


two single-walled U tubes placed end to end, the inlet | 





thick flanges and joints there being avoided. Thus, the 
engine may run ata higher temperature than is usual in the 
present larger sizes. In fact, on test, full load has been 
maintained continuously with the jacket water boiling, 
and under such conditions the amount used can be con- 
siderably reduced (allowing in some cases the motor-car 
type of cooler to be used with its advantages of small 
space occupied, &c.). Further, the absence of joints and 
cavities in the combustion chamber reduces the risks of 
pre-ignition, and improves the efficiency of scavenging. 
High compression can be used without the disadvantages 
of water injection. ; a 
All the cylinaer, &c., walls being single, the jacket 
must be provided in a suitable manner to retain the 
necessary water, and this is most readily done by dropping 
the whole duplex cylinder into a simple tank, as shown 
in Figs. 8 and 9, the cylinders resting by their central 
flanges on stools on the tank bottom or engine entabla- 
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ture. By this construction is secured at once complete | 


allowance for temperature expansion without restraint ; 
the exhaust outlet, the only connection to the outside, 
passes through the tank wall by a stuffing-box, or a 
flexible membrane is used, the connection to the charg- 
ing-pumps being within the jacket-tank. It will further 
be seen from this ~ that, in casting, complete expan- 
sion is allowed in all irections, and no strains are set up, 
all the cylinders, &c., being single-walled. Difficulties 
with valves are done away with, for though these are 


now much rarer than in the past, still the exhaust-valve | 


of all four-cycle engines remains a part, requiring con- 
siderable attention. No doubt the present large hori- 
zontal gas-engines with their simplified valve-gear are a 


1. Engines. 5. Buildings. 
2. Fly-wheels. 6. Crane. 
3. Electric generator. 7. Switchboard and cables. 


4. Foundations. 8. Auxiliaries, &c. 

The first six items are probably the possible variables, 
and so will be considered in order :— 

1. Engines.—For large powers the present compara- 
tively slow-speed horizontal is the only one in the field, 
and the large amount of room taken up by this type, 
with its expensive foundations, &c., is well known. he 
cheaper prospect, judging from steam usage, and some 
work already done in medium-powered gas-engines, 15 1n 
the vertical design. Again, judging from steam practice, 





great improvement over the previous types; still the|a high-speed forced lubrication closed-in type, particu- | 


further great advantage of an engine 


























with no valve-gear ! larly for electrical work, is the most successful ; incident- pression on each 


To illustrate this, Figs. 10 and 11 show the lay out for 
stations containing horizontal and ‘‘ vertical duplex” 
engines of equal powers (10,000 brake horse-power). The 
floor areas, including switch - room, are respectively 
16,916 sq. ft. and 10,756 sq. ft., showing a gain of 36.5 per 
cent. in favour of the vertical. 

A brief general description of the improved type of 

as-engine derived from the foregoing would be as 
[ahows :—The engine is of the vertical type, very similar 
in a general way to those steam-engines now so much in 
favour in this country. It works on the two-stroke cycle. 
All working parts are enclosed, and the lubrication is 
by oil under pressure from a direct-coupled rotary pump. 
The engine may thus run at considerably increased 
rotational speed, and from the fact that there is a com- 
stroke of the two-cycle engine balanc- 
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Vie. 10. Five Twin 
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Fic. 11. Five Verticat Twin ‘“‘ Duptex” 
(Gas - Engines Driving ALTERNATORS ; 
ach Eneint Devetorirne 2500 B.H.P. ; 
Four Workinc—OneE Spare. 


Must be apparent, particularly when taken into account 
With the possibilities of higher rotational speed. 

There still remains the disadvantage of heavy capital 
Outla, when the present large engine of the horizontal 
type is considered. 


(6) Hieu First Cost. 


Two or Four-Cycie Gas-En.. Ings 
Driving ALTERNATORS ; Each Enerne Deve opine 2500 
B.H.P.; Four Workenc—OngE SPARE. 


| vertical high-speed enclosed with forced lubrication, for 


| 


\a like ratio. 


| much less maximum weigh 


|comparative cost per 


| 
| 
| 
| 
| 


| 





It having now been shown how, in the duplex design, 


the unreliable parts of the gas-engine are effectively 
dealt with, it remains to meet the other objection to 
horizontal-ty gas-engines of large power—1.e., high 
first cost of installation. The cost of instailation of a 
g4s central-station primarily consists of :— 








InLtet anp Exnavust Boxes Put ToGrTHER 


IN Pxace ON ENGINE. 














ally the oil from the same system may he used for piston 
cooling as is now standard practice in Diesel engines. It 
seems necessary, therefore, that the engine should be 


by it— 

2. Fly-Wheels.—Are greatly reduced in size, weight, 
and price. 

3. Generators.—Are less by about 50 per cent. 

4. Foundations.—Being a simple block, are cheaper by 


5. Butldings.—Owing to the small floor space taken up, 
are greatly decreased in size. 

6. Crane.—Is of less span, and probably has to lift a 
t. 

As the vertical ‘‘ Duplex” type runs at twice the 
speed of the present horizontal, and if the cost of the 
engine itself is not taken at a lower rate, although it 
seems reasonable to sup that it might be, we get a 
orake horse-power, shown in 
Table I. These figures are comparative only, and might 


Tasie I. 
Horizontal. Duplex. 
£ £ 








Engine. 5.0 5.0 
Flywheel .. 0.5 0.2 
Generators 2.0 1.0 
Foundations 0.35 0.175 
Buildings | _ 
Crane 1.0 0.675 
Totals 8.85 7.05 


be taken on a lower basis. The reduction in cost, how- | 
ever, effected by installing the large vertical ‘* Duplex ” | 
type, as against the present horizontal engine, is 20 per | 
cent. If the engine is taken at 4.5/. per brake horse- 
power the gain is 26 per cent. 





Fic. 9. View or Tank FROM ABOVE, 


ing the inertia of the reciprocating parts, a higher piston 
speed than is usual can thus be adopted with the attend- 
ant thermo-dynamic gain. 

The cylinders are of the ‘‘ Duplex” valveless type, 
supported about their centres and free to follow the 
various temperature expansions in every direction. The 
necessary water-cooling jacket is provided by the cylinder 
being seat within an ordinary cast-iron tank, and 
where the exhaust branch passes through the tank side 
a flexible connection is provided. Ordinary air and gas- 
charging pumps driven by an auxiliary eccentric are 
provided at one end, within or alongside the tank, and 
connect direct to the inlet-valve box of one cylinder. 
Fig. 14, page 520, shows one of these pumps in an end- 
sectional view. 

The ‘“‘ Duplex” power cylinder is so arranged that the 
exhaust piston has a lead over the inlet piston. The 
governor is gear driven, and acts on a simple control 
valve on the pump. The ignition is of the rotary magnetic 
high-tension type in duplicate. The other details of the 
engine construction are similar to standard high-speed 
steam-engine practice. Various views of ‘‘ Duplex ” 
engine npr are shown in the following figures :—Fig. 5 
shows the cylinders ; Fig. 7 shows the valve-boxes ; Fig. 8 
shows the cylinders in place, with the inlet and exhaust 
boxes in position and part of the cooling-tank round ; 
Fig. 9, view from above of the cooling-tank, showing its 
simple construction. 

In order to indicate the large powers for which these 
engines can be built, the cylinder dimensions of a vertical 
twin ‘‘ Duplex” of 6000 brake horse-power may be noted 
(see Figs. 12 and 13). These cylinders are but 36 in. in 
diameter, by a 43-in. stroke, and the speed of revolution 
140 per minute. The fiy-wheel is 12 ft. 3 in. in diameter 
and 60 tons in weight, and the floor space taken up by 
the engine is 475 sq. ft. 

It must be obvious that these sizes are by no means 
the limit, and the author sees no reason from his ex- 
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6000-BRAKE-HORSE-POWER TWIN “DUPLEX” GAS-ENGINE. 














perience, and what has already been done in other 
engines, why cylinders of 48 in. diameter should not be 
successfully used. It is interesting to note that a triple 
‘*Duplex,” with 48-in. diameter cylinders and 4-ft. 
stroke, running at 125 revolutions per minute, would give 
about 16,000 brake horse-power at quite a moderate mean 
pressure. 

The simplicity of the engine is illustrated by the list 
of moving parts under explosion stress, shown in Table IT., 
for engines of equal turning moment of the four-cycle 


TaBLe IT.—Comparison of Main Parts under Explosion 
Stress of a Four-Cycle Horizontal and a Vertical Duplex 
Engine with Equal Numbers of Impulses per Revolution. 

Twin-TandemFour-Cycle Twin-Duplex Two-Cycle 
Horizontal. Vertical. 

Oylinders .. os -. & Cylinders (two duplex).. 4 

Pistons oa os « «© stons + se soe 

Inlet-valves (with gear).. 8 Inlet- valves oe .. None 

Exhaust-valves(with gear) 8 Exhaust-valves  .. .. None 

Piston-rod packing -- 8 | Piston-rod packing i. os 


Total.. ee « & Total - - 1 
Total moving parts subject Total moving parts subject 

to heat stress —20. to heat stress—4. 
horizontal and ‘‘ Duplex” types. It will be apparent that 
the latter type of engine, being of such a simple form, 
is particularly suitable for ship-propulsion work, as it can 
be easily made reversible. Fig. 15, page 521, shows a 
single ‘‘Duplex” of the vertical open marine type, 
whilst Fig. 16 shows a series of these engines in a power- 
station. Another form has twin-duplex cylinders with 
the ya ma at the back worked by rocking- 
levers from the main cross-heads, as is the common 
aan gy with marine air-pumps, though it may be pre- 
erable to separately drive these auxiliaries—i.e., the 
supply or charging-pumps, as is now quite common in 
“— steam practice. 

owever, the problems of ship propulsion by large 
gas-engines is without the scope of this paper and also 
the Institute. This type of engine, however, is preferred 
by some users on land as being more getatable than 
the enclosed, an example of which is shown in Fig. 17. 

It is useful to consider how the conclusions so far drawn 
with, or at any rate are not incompatible with, the 
thermodynamic desiderata, &c., as observed by others. 
It is therefore interesting to give here the opinion of 
M. Mathot, the well-known authority, on the principles 
that engine-builders should follow in further improve- 
ments in their designs, and to see how these agree with 
the fo - geen and with the principles of the 
design descri 

1. To produce a system of governing of practically 
constant ratio of mixture admitted in variable quantity 
without involving a vacuum in the cylinder. 

. Increased compressions faoilitated by water injec- 
tien; for example, in such a way as to permit the 
utilisation of the poorest possible mixtures, and to allow 
them to burn slowly, but compoenty, at the commence- 
ment of the expansion period. In this way the mean 
pressure would be increased, permitting the reduction of 




















tions in contact with hot gas, so as to permit engines to be 
worked at higher temperatures, and to increase the 
thermal efficiency by recovering a portion of the heat lost 
to the cooling water. 

5. The design of detuils to permit automatic regulation 
of cooling-water circulation in proportion to the work 
developed by the engine so as to improve the efficiency 
under low loads. 

6. The creation of vertical types of large power, both 
for marine and for industrial services, in order to reduce 
the space required, and so as to lessen the hindrance with 
regard to free expansion now existent in connection with 
the larger tandem horizontal engines. 

7. A practical means of recovery of waste heat from 
the exhaust gas. : 

In ing now to the design evolved from the 
author’s somewhat considerable practical experience 
in the use of the large gas-engine in England, the 

eneral agreement with these suggestions of 

. Mathot will be noted. ; ; 

No. 1 calls for a system of ence with a con- 
stant ratio of mixture, &c., and is exactly the method 
employed in two-cycle engines with separate gas and 
air charging- pumps of correct proportionate volume : 
the mixture, when delivered, being always of that 
proportion. The ‘‘ Duplex” engine is of this type. 

2. Increased compression and economy is made pos 
sible by the pocketless form of the cylinders, thorough 
scavenging, and effective cooling. ; 

3. Scavenging is, as usual in two-cycle engines, dont 

| by an air-pump at about 4 Ib. pressure. a 

4. Free expansion of all parts is completely provided 
for as described. ‘ils 

5. Control of cooling-water temperature may be readil) 


3. Automatic expulsion and complete scavenging of | effected by the governor. 
in order that the quality of the following charge 


6. The “‘ Duplex ” is of the vertical type. 
7. Recovery of waste heat from the exhaust. 





cylinder dimensions and avoiding sudden explosions, | of pas ae a mixture should not be unfavourably in- ] ‘ ne subject 
which would be replaced by combustion at nearly constant | fluenced. This latter, though not strictly germane to t on 
pressure during a certain period of the power stroke. | 4. Design of parts to allow free expansion of the por-| of this paper, is an interesting part of the internal- 
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bustion engine problem, and one in which the author has 
had considerable experience with large horizontal engines 
of the two-cycle type. 

The results obtained in the way of evaporation with 
this type, where the proportion of heat discharged by 
exhaust to jacket is greater than that of four-cycle 
engines, have been as high as 3 lb. per brake horse-power 
hour, the boiler being fed with hot feed from the jackets 
and economiser pipes. The steam generated in these 
boilers can be used in various ways. When the source of 
the gas is an ammonia-recovery producer plant, all that 
is evaporated will be required for the poulnaes to keep 
the temperature down. 

It is interesting to note that the value of the steam 
generated—0.02d. per brake-horse-power hour—is equi- 
valent to the value of the gas taken by the engine with 
the present price of by-products; thus the gas-engine 
need not be debited with the gas used, and consequently 
the cost per brake-horse-power hour generated is extremel 
low. On electro-chemical work, with 100 per cent. load. 
factor, the net cost of energy for a 3000-brake-horse- 
power plant is 0.047d. per brake horse-power hour, 
assuming interest and depreciation at 10 per cent.* 

In other cases the steam can be u for power pur- 
poses, driving a steam auxiliary cylinder on the main 
engine ; and in connection with this, an extract from a 
paper read by the author before the Manchester Society 
of Engineers is appended :— 

‘*This arrangement of a combined steam and - 
engine is by no means a new one, and has appealed to 
many engineers. It seems to be one that is particu- 
larly applicable to engines of the two-cycle type, from 
the fact that a boiler can be arranged very near to the 
cylinder, and that the lossof heat to the exhaust valve, 
and during the exhaust stroke to the jackets, is avoided. 

‘*Tt is interesting to determine the possibilities of such 
an engine. Let us take, in the first instance, the addition 
of a steam end to a normal economical gas-engine. 
Assume a standard engine to use 9500 British thermal 
units per brake horse-power, then, as —e arranged 
with jacket feed to the boiler, we may take 40 per cent. 
of this amount recoverable, and at 80 per cent. efficiency 
of conversion at 100 lb. pressure we get about 2} lb. steam 
per brake horse-power. 

“‘Now dealing with a special combined compound 
engine, each part of which is made in the most suitable 
way for the purpose required, we get a very different 
result. As has been said, in order to reduce the cost of 
the gas-engine part, the compression would be lowered, 
and with the ignition retarded a much lower maximum 
pressure and temperature would result; the total heat 
units used would go up, say, to 12,000 British thermal 
units, but more would be rejected to exhaust; then, with 
a special arrangement of boiler, economiser pipes, super- 
heaters in exhaust, &c., 50 per cent. waste heat should 
be recoverable. The following figures should then be 


obtained :— 
12,000 x 50 x 80 


oomueee S06 Bip, 
1185 x 100 x 100 


‘The steam cylinder used would be similar in type 
* See paper by the author to the Sheffield Society of 
Engineers and Metullurgists, March, 1912. 
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to the two-cycle gas one—1.¢., with no exhaust-valves, 
as has been reintroduced largely in Germany, as the 
Gleichstrom machine, with very economical results, and 
the jacketing of the ends could be done by exhaust gas. 
On small engines with this cylinder a consumption 
of 10 lb. of steam has been obtained, so it will be safe to 
take 12 1b. per brake horse-power. This gives a power 
from the cylinder of one-third that of the gas-cylinder, 
and consequently reduces the consumption for total 
effective power to 9000 British thermal units per brake 
horse-power—i.e., less than the economical gas-engine 
alone. 

‘Such a steam auxiliary cylinder has other advan- 
tages outside economy. It is an excellent method of 
starting the engine, or for marine work for reversing, 
and it provides a means for the gas-engine taking a 
considerable overload, so we may look for some con- 
siderable progress in this direction in the near future.” 

Or it may used for any auxiliary plant, as water- 
pumps, or charging-pumps, when these may be separately 
driven. These exhaust boilers act as very effective 
silencers. 

A standard high-speed engine of the vertical 
‘** Duplex” type, upon which very exhaustive tests have 
been made on the shop test-plate, gave the following 
figures :— 


Mechanical efficiency ... 
Heat consumption per brak 
horse-power ... mad és 


... 85 per cent. 

10,500 British thermal 
units. 

Water consumption per brake 
horse-power ... sm a 

Oil consumption per brake 
horse-power ... ane mA 

Governing 


4 gallons. 


0.0004 gallon. 

14 per cent. rise full 
load on and off— 
steady afterwards. 


These results are from cylinders 154 in. in diameter b 
18-in. stroke, and will doubtless be improved upon with 
larger cylinders and further refinements. 

The author thinks that he has now briefly but suffi- 
ciently described this new type of large engine. So far 
the experience with it has not been very extensive, but 
with a full knowledge of what gas-engines with their 
troubles were in the past, he is happy to say it has been 
uniformly successful ; in fact, the first engine built was 
running on load in parallel with other gas sets within 
two hours of its first starting up on gas, a result, 
with a new type gas-engine, he is inclined to think is 
without precedent. 








THe TRAINING OF ENGINEERING PUPILS AND APPREN- 
TIicks.—With the object of obtaining men capable of 
occupying staff positions, the Daimler Motor-Car Com- 
pany, Limited, of Coventry, have adopted the method of 
carefully selecting promising youngsters, giving them 
every opportunity of acquiring practical experience, and 
then seeking to employ them in responsible, though sub- 
ordinate, positions. The needs, not only of the engineering 
and sales staff, but also those of the workmen, have 
been taken into consideration, and a two-fold scheme 
has been laid down for dealing with these two classes. 
The general practice is to require a premium from pupils 
of a comparatively high cane ho of education, but 
this some times debars promising men, and the com- 
pany finally decided to fix a premium, making provision 
for enabling capable men to obtain remission of their 
fees. Five Daimler Works scholarships are now offered 
each year, giving free pupilage for two years and other 
privileges, the administration of the scheme being 
placed in the hands of Professor Morgan. The 
object is to encourage the college man as well as the 
clever boy working his way through the shops. In 
the case of premium pupils some regard is taken to 
the possible future of the men. When the sales or 
business side is the objective, a good general education 
is required; but when the pupil desires to follow the 
engineering side, a sound engineering education is insisted 
on, A pupil is usually required to write a paper on some 
subject in immediate connection with motor engineering. 
the paper being read before the assembled pupils and 
discussion invited. The educational needs of boys in the 
shops are dealt with differently, and their requirements 
are met by the day engineering classes held at the Coventry 
Techuical Institute, and these boys have the chance of 
being promoted to the ranks of pupils. The annual com- 
petition for the Daimler Works Scholarships was held 
on September 5, at the Daimler Works, Coventry. Bear- 
ing on this subject of early training, we have also received 
from Messrs. Herbert Morris, Limited, Empress Works, 
Loughborough, Leicestershire, some interesting particu- 
lars of a scheme, organised by them, which offers to boys 
and girls inducements to attend classes in various subjects, 
the training being free. Pupils are wanted to start at 
once or, if vacancies are nct filled, any time before 
January 15, 1913. They must be of good character and 
education, and more than average intelligence, to train 
in the following departments :—Engineering works : 
they will have opportunities equal to student apprentices 
in any similar works, without premium, with wages from 
starting, and thorough teaching. Drawing-offices: boys 
and girls will be taught tracing, and, those who show 
capacity, engineering draughtsmanship. They will re- 
ceive salaries at once, according to merit. Shorthand 
typists: girls only. Free classes, with salaries from date 
of starting. Commercial offices: boys and girls will be 
here given a good business training, with salaries at 
starting, and opportunities for advancement, according 
‘ merit. Further particulars may be obtained from 
the firm. 
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CATALOGUES. 


Structural Steel Work.—A pamphlet illustrating several 
examples of structural steel work, including complete 
steel buildings, roofs, bridges, cranes, lock-gates, pit-head 
gears, &c., has reached us from the Sociéte Anonyme des 
Ateliers de Construction de Joseph Paris, of Marchienne- 
au-Pont, Belgium. The London address of this firm is 
5, Victoria-street, Westminster, 8.W. 


Motor-Starters and Regulators.—From the Adnil Elec- 
tric Company, Limited, Adnil Building, Artillery-lane, 
E.C., a copy of their new list, giving particulars of start- 
ing and regulating controllers for direct-current and 
three-phase motors, has been received. Prices are stated 
for direct-current starters up to 350 horse-power, three- 
phase starters up to 300 horse-power, and direct-current 
and three-phase controllers up to 75 horse-power. 


Atr-Compressors.—A four-page pamphlet giving prices 
and particulars of small single-cylinder water-jacke 
air-compressors has been issued by Messrs. Broom and 
Wade, Limited, of High Wycombe. Five sizes are 
listed, having capacities of 8, 12, 20, 39, and 60 cubic 
feet of free air per minute. the power required for a 
delivery pressure of 100 lb. per —> being 2, 3, 5, 10, 
and 15 horse-power respectively. Prices are also quoted 
for air-receivers. 


Hoisting and Conveying Plant. — Messrs. Adolf 
Bleichert and Co., 99 and 100, Palmerston House, Bishops- 
gate-street Within, E.C., have sent us copies of their 
latest pamphlets and circulars, in which they illustrate 
examples of wire rope-ways, telpher lines, unloading 
plants for ships, haulage plants for shunting railway- 
wagons, bucket-conveyors, and other machinery for lifting 
and conveying materials of all kinds under widely-varying 
conditions. 


Shaping - Machines.—A_ well-printed and _ illustrated 
catalogue of high-speed, crank-type shaping-machines has 
been issued by Messrs. Greenwood and Batley, Limited, 
of Leeds. Three sizes are built with 12-in., 18-in., and 
24-in. strokes, respectively; they are usually kept in 
stock. Full particulars of these machines and various 
accessories for them, are given. Two special fixtures, one 
used for shaping and serrating steel gripping-cams, and 
the other for shaping the blades of small propellers used 
on torpedoes, are also illustrated. 


Storage of Explosives.—Messrs. Curtis’s and Harvey, 
Limited, Cannon-street House, E.C., have published a 
pamphlet entitled ‘*‘ Explosives, and Their Storage under 
the Explosives Act, 1875.” The pamphlet, which is 
sold at the price of 6d., deals with the storage of explo- 
sives for private use, in registe’ premises, such as are 
used by dealers, and also in licensed stores and m ines. 
Full particulars of the quantities allowed, and the con- 
ditions which must be fulfilled in each case, are given, 
together with other useful information on the subject. 
Drawings and specifications of three types of storage- 
huts are also reproduced. 


Fire-Clay Goods.—We have received from Messrs. 
J. H. Sankey and Son, Limited, Essex Wharf, Canning 
Town, E., acopy of their latest catalogue of ordmary and 
special-shaped tire-bricks, fire-tiles, boiler-seating blocks, 
flue covers, and other fire-clay is. Mention is made 
of the firm’s ‘‘Pyruma” fire cement for setting and 
repairing all kinds of fire-brick work. A photograph is 
reproduced showing five fire-bricks, which have been 
joined together, end to end with this cement, and after- 
wards placed as a beam across two supports at the 
extreme ends of the row, the object being, of course, to 
illustrate the adhesive qualities of the cement. 


Petrol-Engines.—We have received from Messrs. J. W. 
Brooke and Co., Limited, Adrian Works, Lowestoft, a 
copy of their latest catalogue of petrol-engines for indus- 
trial work. They are principally used for pumping and 
electric lighting, but can, of course, be employed for 
many other purposes. Stationary engines are listed in 
nine sizes, ranging from 3 to 65 horse-power; all work on 
the four-cycle principle, except the 3-horse-power size, 
which are two-cycle engines. Prices are stated for these 
engines, and also for portable and stationary centrifugal 
pumping sets, electric generating sets, petrol locomotives 
roll railway-inspection cars; marine motors are also 
isted. 


Fireprooy Doors.—We have received from Fireproof 
Doors, Limited, 46, King William-street, E.C., a cata- 
logue illustrating ‘numerous examples of their ‘‘ Dread- 
nought” fireproof doors. These doors are constructed of 
double-chaunel steel frames and pressed-steel plates, the 
space between which is filled with a fire-resisting sub- 
stance known as ‘“ Askieselos.” The examples illus- 
trated include hinged, swinging, and sliding doors and 
shutters, many of which closely resemble ordinary joinery- 
work in appearance. Several of the doors are shown 
fitted with a device to close them automatically in case of 
fire. Fireproof cabinets of similar construction to the 
doors, and useful for storing books and papers, are also 
illustrated. 


Electric Cables.— Messrs. W. T. Glover and Co., 
Limited, of Trafford Park, Manchester, have sent us a 
copy of a four-page pamphlet relating to their ‘‘ Cracore” 
solid bitumen twin-cables. In these cables the two 
bitumen-insulated cores are separated by a suitably- 
shaped cradle of bitumen compound. With this form of 
construction the taping and braiding over each of the 
cores (rendered necessary by the mechanical pressure 
between them) can be dispensed with, and the solid con- 
struction used in the firm’s three-core cables can be 
applied to those of the twin type. This is an important 
consideration, especially in the case of cables for use in 
mines where the employment of any hygroscopic material 





in the interior of a cable is undesirable. ‘‘Cracore” twin 
cables are supplied in all sizes from 7/20 S.W.4u, 
upwards. 


Pum Gy ring pee Hathorn, Davey and Co., 
Limited, Sun Foundry, Leeds, have issued a pamphlet 
giving particulars, with illustrations of vertical, triple- 
expansion, high-duty pumping-engines, for water and 
sewage, constructed by them. The tirst engine dealt with 
is one for Monte Video Water Works. It drives two sets 
of pumps, one of which raises 253,000 gallons per hour to 
a height of 70 ft., while the other delivers 230,000 gallons 
per hour into mains against a head of 390 ft. Another 
engine illustrated is one supplied to the Rand Water 
Board, Johannesburg. The maximum duty of thisengine 
is 100,000 gallons per hour, against a total head of 960 ft., 
steam being supplied at a gauge pressure of 180 1b. per 
sq. in., and 120 deg. Fahr. of superheat. This particular 
engine is claimed to have established a world’s record in 
its class for steam consumption, the figure obtained ina 
test by Professor Orr, of Transvaal University, being 
10.78 lb. per pump horse-power per hour; the overall 
mechanical efficiency is given as 93.14 per cent. Several 
other sets for use in this country and abroad are illus- 
trated, and brief particulars of each are given. 


Portable Steam-Pumps.—Messrs. Merryweather and 
Sons, Limited, of Greenwich-road, S.E., have lately issued 
a new catalogue relating to their well-known “ Valiant ” 
portable steam-pumps. The pump, which is of the 
vertical direct-acting type, with fly-wheel, is mounted on 
the side of a small water-tube boiler of the fire-engine 
type, in which a working pressure of steam can be raised 
from cold water in 6 or 8 minutes. The boiler is 
mounted on a carriage having two large but light steel 
wheels, so that the pump can easily wheeled from 
place to place. Arrangements are also made so that, if 
necessary, it can be carried on poles by four men. Two 
principal sizes are made, to deliver 100 and 200 gallons 
ned minute respectively ; a larger size, delivering 260 gal. 
ons per minute, is also made. The catalogue illustrates 
some of the innumerable uses to which the pump has 
been put. Among them may be mentioned fire-extin- 
guishing, fruit-tree spraying, sheep-washing, washing 
down buildings, sewer-flushing, and marine salvage, as 
well as all kinds of ordinary pumping work. It can also 
be arranged to drive light machinery, such as small cir- 
cular-saws, chaff-cutters, prospecting stamp-batteries, &c. 
Prices and full particulars are given of the pumps 
arranged to burn coal, wood, or oil fuel, and also for 
various accessories and spares. The catalogue also deals 
with several modifications of the pump to meet special 
requirements. 


Portable Wireless Telegraph Stattons.—From Marconi’s 
Wireless Telegraph Company, Limited, Marconi House, 
Strand, W.C., we have received a copy of a book they 
haverecently issued, illustrating and describing their 
portable wireless-telegraph stations for military purposes. 
Technical considerations are first dealt with in a chapter 
in which it is pointed out that the best results are 
obtained with sharp tuning in the receiving instruments, 
and less sharp tuning of the transmitters, which condi- 
tions have been fulfilled in the Marconi sets. It is also 
mentioned that in these sets wave-length adjustments 
can be made on both transmitters and receivers by the 
movement of one handle in each case. A full-detailed 
description is then given of the company’s 14-kw. cart 
station, which has a range of from 150 to 200 miles. 
The energy is supplied by a high-frequency alternator, 
driven by an air-cooled petrol-engine, having two opposed 
horizontal-cylinders. Aluminium alloys have been used 
as much as ible in the construction of the engine in 
order to uce weight. The aerial consists of two 
wooden sectional masts, each 70 ft. high, set up 425 ft. 
apart, supporting a double horizonal wire between them. 

he time taken to erect a station does not exceed twent 
minutes with trained men. The book next deals wit 
the cavalry station, the parts of which are carried on four 
horses, the load per saddle being about 160 lb. The 

merating set works in position on the pack-saddle 
conn, which is rigid, and is simply removed from the 
horse and set up on the ground for working. A 
range of about 25 to 30 miles is obtained with this set. 
If desired, the apparatus can be arranged to be carried on 
light wagon drawn by one horse. A somewhat similar 
set, but modified to meet the conditions met with 
by landing-parties from warships, is also made. The 
book next deals with a small set, intended principally for 
use by scouting-parties, and having a 5 to7 miles range. 
The units composing these sets can be carried in ordinary 
haversacks or valises, and can be divided into four loads 
of 20 Ib. each, or eight loads of 11 lb. each. Energy is 
supplied by a battery of primary or secondary cells. “ne 
of the latest portable sets to be designed is one for use 
on aeroplanes, and this is illustrated and briefly described. 
The book is well printed and illustrated, and is bound in 
strong, cloth-covered boards, so that it forms a creditable 
production as well as an interesting one. 





**CoLoniaL Lirg.”—We have received an advance cops 
of No. 1, for October, of the new monthly periodical, 
Colonial Tale, which is published at the price of 3d. per 
copy, at 8, Waterloo-place, Pall Mall, S.W. The desire 
of the editors of this publication is to see our great 
Dominions overseas peopled with British men and women 
imbued with high aims of citizenship, and, in the pursu- 
ance of this wish, they propose to lay before the ritish 
investor, sportsman, settler, and emigrant, the most reli- 
able information concerning the opportunities offered in 
all parts of the Empire. e new journal measures 12 1n. 
by 8 in., and contains thirty of illustrated subject- 
matter on the British Colonies and Dominions beyond 
the seas. 
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SOME ASPECTS OF WIRE-DRAWING.* 
By Percy Lonemtir, M.Met. (Sheffield). 

GOERENS, in his admirable paper on ‘‘ The Influence of 
Cold-Working on the Properties of Iron and Steel,” 
touches on many aspects of value to wire-drawers. 
Perhaps one of the most important points developed is 
that of what may be termed ‘‘low” temperature an- 
nealing. For example, he states: t—‘‘ A further deduc- 
tion may be drawn in reference to the annealing tempera- 
ture that is necessary for the annealing of cold-worked 
material. This is that the temperature of allotropic 
changes need not be reached for the establishment of the 
equilibrium and the dispersion of the cold-hardened con- 
dition. Heating at 520 deg.—or 580 deg., according to 
the kind of material—for a short time suffices to restore 
the normal properties of the materials almost com- 
pletely.” ; 

Three papers of considerable importance to the students 
of wire-drawing practice are :—1. ‘‘ Iron and Steel Wire 
and the Development of its Manufacture,” by J. P. 
Bedson.t 2. ‘* Wire and Wire-Drawing,” by J. D.z 
Brunton. § 3. ‘‘ The Heat Treatment of Wire,’ by J D. 
Brunton. || 

These we deal with points relating to the more 
practical side of wire-drawing. Thus Bedson, in 1893, 
drew attention to the importance of lubrication: ‘‘. . . 
the wire-drawer taking great care that, as the rod passes 
through the plate, plenty of tallow or other lubricant is 
applied tothe rod at the point of admission to the conical 
hole of the plate, otherwise the piece would scrap and 
eventually ‘pull the hole out,’ ak thus deform it from 
its original size.” In this paper and the ensuing discus- 
sion the embrittling effect of acids on steels is evidenced. 

Brunton, in his paper of 1900, describes the cleanin 
house as the very heart of a wire mill: “*. .. an 
unless every attention is paid to this portion, there will 
be endless trouble in the subsequent processes, and tons of 
wire spoilt.” Again, in his 1906 paper, Brunton uses the 
term ‘brittleness of pickling,” and this aspect has been 
subsequently developed by % rgess, under the heading 
of the embrittling effect of acids. In 1911 the present 
author quoted a few results of this embrittling effect 
shown on rail steel rolled down to my rod. The fore- 
going summary indicates that attention has been directed 
to three points :—1. Annealing temperatures, including 

hysical condition of rod. 2. Lubrication. 3. Cleaning. 

n addition to these, the following factors may be in- 
stanced :—4. Rate of flow, including amount of reduction 
per draught. 5. Contour of hole. 6. Efficiency of the 
“coating” on the wire. 

There are, of course, other conditions, but the six 
quoted are really fundamental to the wire-drawing in- 
dustry. It is questionable whether any of these condi- 
tions have received serious attention from the industry 
except in isolated instances. Indeed, the industry as a 
whole is ruled by traditional empiricism rather than by 
exact knowledge. Further, the student of actual prac- 
tice is confronted by real difficulties in the form of accu- 
mulated prejudice rather than recorded fact. 

Requeline: the subject as a whole, one of the chief 
features is the physical condition of the rod. If cold- 
working is to be effective, the rod must be uniform 
throughout its length. With the long lengths of to-day, 
perfect uniformity in the rod ‘‘as rolled” is im ible, 
and of necessity the finishing yoy yee of the back 
end differs materially from that of the front end. There 
is, therefore, a corresponding difference in the condition 
of the rod, and, generally speaking, it will be found 
gradually to increase in hardness from the beginning to 
the end of thecoil. This difference between the ends may 
be comparatively slight, but unless the rod is initially 
equalised throughout, its effect will be felt in the later 
stages of drawing. Various tests have heen made, and 
the results quoted in Table Ia. may be regarded as typical 
of a case in which special efforts were taken to ensure 
uniform conditions in rolling. The approximate length 
of rod was 1154 ft., and had the following analysis :— 


Carbon oe oe os “i 0.68 per cent. 
Silicon .. nm ~~ bs te 0.20 ” 
Manganese .. e wa ae 0.75 ae 
Sulphur - ib wa om 0.03 
Phosphorus .. 0.03 


Tae Ia.—Drawing Test on Specially-Prepared Rod. 








Beginning of Coil. End of Coil. 
I ] } ot ci . 
sl | oe Elongation ae Elongation 
| Tons per per — Tons per a4 < _— 
|Squareinch.| °"=*"*  |Square Inch. _eee 

4 tt. trom end 7.2 16.5 50.1 14.5 
° ” 47.6 14.0 50.4 13.5 
6, ’ 47.2 15.5 50.0 14.5 
. ” | 47.6 13.5 | 52.0 13.0 
ee | 49.1 | 14.0 50.7 13.5 
Y ’ 47.4 15.0 50.4 13.0 
Mean. 47.6 |} 14.7 50.6 13.6 


Paper read before the Iron and Steel Institute at 
Leeds, on October 3, 1912. 
a. Journal of the Iron and Steel Institute, Carnegie 
olume, 1911, ’ 
@2 Journal of the Iron and Steel Institute, 1893, No. II. 
See also ENGINEERING, vol. lvii., pages 58 and 90. 
I § Journal of the West of Scotland Iron and Steel 
nstitute, 1900. 
d Journal of the Iron and Steel Institute, 1906, No. IT. 
Journal of the Iron and Steel Institute, 1911, No. L., 


page 143. 








The difference between the back and front end is in 
this favourable case only 3 tons per sq. in. on the maximum 
stress. Slight as this difference may appear to be, it 
would, in the absence of a normalising process, have a 
very material effect on the ‘‘flow” of the wire during 
drawing. Industrial ‘‘ flow” demands equality of section ; 
therefore the reduction in area effected by drawing 
through a plate must be uniformly consistent throughout 
the length of the wire. The general tendency is to put 
cold work on a hot-rolled rod before any normalising 
has been effected, and in these cases the effect of cold 
working is such as to develop a habit which persiststhrough 
later annealing stages. This habit may take the form of 
**non-sizing”—that is, pulling out the hole, or acute 
local brittleness. In either case the wire-drawer usually 
blames the steel, and, so far as the Yorkshire wire-draw- 
ing districts are concerned, the usual phrase is: ‘‘ The 


composition has been altered.” 
Tasie I.—Tensile Tests at Successive Stages of 
Cold Working. 
| 
Elonga- om 
- = Maxi- ‘tion per Reduc 
Condition. Sizes in Inches. mum oh on tion of 
Stress. (“"s 7, Area. 
n. 
tons per _— 
8q. in. 
Rolled rod 0.365 x 0.228 48.00 15.0 $9.75 
Patented rod 0.365 x 0.228 49.00 12.5 16.7 


Cleaned and blued..| 0.365 x 0.228 50.16 108 | 20.4 


Reduction in 








| was Thick- 
Width. ness. | 
Drawn—Ist hole .. 0.035 0.057 64.4 5.0 23.2 
» 2nd ,, ..| 0.025 | 0.043 | 71.32 4.9 22.3 
» 8rd, .., 0.017 | 0.023 | 7800 6.5 23.0 
ae 4th ,, .-| 0.013 0.019 85.18 4.0 20.0 
» oth ,, .., 0.020 | 0.018 | 92.24 4.3 18.2 
an 6th ,, ..; 0.006 0.008 98.21 4.9 20.0 
Analysis. Per Cent. 

Carbon ae a eo os “= 0.67 
Manganese on - - : ‘ he 0.78 
Silicon ee oe ee ‘ a * am 0.126 
Sulphur... és ae ‘- . es 0.027 
Phosphorus “s os “ - ‘“ “ 0.032 


Tabsie II.—Tensile Tests on Round Wire at Successive 
Stages of Drawing (Experimental Conditions). 





lel i 
ai Size in Maximum | ongation 
Condition. Inches. Stress, : a —_ ” 
| " 
tons per 8q.| 
in. } 
Patented rod ew - 0.296 56.2 | 17.0 
Drawr,lsthole.. “ 0.257 65.2 5.0 
~ 2nd hole .. “ 0,222 66.5 8.0 
Finished, 3rd hole .. on 0.184 77.9 6.5 
Patented rod os = 0.262 56.2 15.0 
Drawn, Ist hole .. oe 0.239 73.6 6.0 
- 2ndhole .. a 0.192 78.8 6.0 
Finished, 3rd hole . . o 0.161 84.9 6.5 
Analysis. Per Cent. 

Carbon - - ne - . 0.57 
Manganese oe on ex . - i 0.73 

Silicon oo es - oe ee ee oe 0.168 

Sulphur... oe of - we is ee 0.029 

Phosphorus - ° os 0.029 


Tasie III.—Effect of Initial Size on Treated and 
Untreated Rod (Experimental Conditions). 


Rod Annealed at 





. . | Rod as Rolled. ra 
Condition. : 700 deg. Cent. 
Maximum Stress. Maxiasum Stress. 
tons per square inch tons per square inch 
4G. rod .. os éo 44.5 | 37.5 
Finished wire .. - 64.0 | 55.0 
3. oe 46.6 45.0 
Finished wire .. se 69.0 | 60.5 
2G. rod .. Pe ‘ 45.5 | 45.3 
Finished wire .. - 73.5 | 63.0 
Analysis. Per Cent. 
Carbon .. ~ me ae a on ma 0.50 
Manganese ws = a ‘ - se 0.90 
Silicon .. <“ oe ob os 7 Pe 0.06 
Sulphur .. * a om -_ a aE 0.039 


Phosphorus “ oe o es $e - 0.051 

Many cases have been investigated, and in not one 
instance has composition been found to be at fault. In 
all cases the steel, considered as steel only, has been found 
to be correct, but its manipulation has been wrong. One 
of the first studies in manipulation is that of obtaining 
physical uniformity throughout the length of the wire, 
and it is here that the least work has been done. If the 
rod as hot-rolled is not in a state of equilibrium, then 
cold work intensifies, and to some extent fixes, its con- 
dition, and later heat treatment does not necessarily 
remove a ‘‘fixed habit.” The first care of the wire-drawer 
should therefore be that of effective normalisation, and 
this may be attained by patenting or annealing. In 
either case the process must have some relation to the 
thermal transformations of the steel in question. 

A study of current wire-drawing practice reveals the 
fact that generally annealing operations have no relation 
to thermal transformations. Temperatures are rarely 
taken, and the only guide is empirical judgment. Over a 
variety of practice the range in temperature may be 
estimated to vary from 550 deg. to 700 deg. Cent. th 


temperature and time decrease with the reduction of the | 


TaBLe IV.—Tensile Tests at Successive Stages of Working 
(Working Conditions). 




















Gauge. Tensile. 
i 
° , | gel &2 | Condition. 
? Bi seg. 3 ge 3 
ee fe BSE) EB EPR 8 4 
3 SE is&i 48 & Ss 
go £8 §A ga ghe 
in. tons per per | 
| sq. in. cent. 
5 _ 57.00 16.00 36.50 As rolled. 
5 _ 52.00 19.00 41.90 Cleaned and blued. 
5 0.042, 70.00 5.00 25.7 — drawing first 
ole. 
7 9 0.029 81.20 5.50 23.70 | After drawing 
| second hole. 
9 -- —- 34.25 47.85 69.40 After annealing. 
9 -- -— 34.25 47.85 69.12 Cleaned and blued. 
9 ll 0.03838, 53.10 16.40 658.82 After drawing 
| third hole. 
ll 13 0.023, 61.25 11.70 52.30 After drawing 
| fourth hole 
13 _ — 36.50 38.50 75.46 After annealing. 
18 = — 37.00 43.75 75.46 Cleaned and blued. 
13 15G.E. 0.022, 54.50 11.70 55.26 Afterdrawing fifth 
hole. 
15G.E. 17G. 0.012 64.50 | 7.00 54.17 After drawing 
sixth hole. 
17 -- 38.00 37.50 79.50 After annealing. 
17 -- 37.50 39.00 79.50 Cleaned and blued. 
17 18} 0.012, 56.50 7.00 66.66 After drawing 
seventh hole. 
18} 21} 0.010 | 64.00 5.45 55.65 After drawing 


eighth hole. 





TABLE V. 

Gauge of Reduction 

Wire before in Tensile. 

Drawing. Drawing. 
| State of Wire 
| s., in Process, 

“7 se 

gf 2/88, ake 

3.2 3128 | 28 ie 38 

E/= £2 | ae Sis 32 

as\k 68/6 |87 1/35 

in in. in. | in. |tns p p.c 


Effect of Cold Working on Hardness. 


0.260 0.142; — — | 65.64) 9.80) 35.97 As rolled. 
0.260 0.142 | _ -— 41.00 18.60 51.35 After annealing 
first time. 
0.260 0,142 39.85 18.00 561.35 After cleaning 
| | and bluing. 
0.260 0,142 | 0.026 | 0.087 56.60 10.00, 7.70 After drawing 


first hole. 


0.234 0.113; — | — _ 86.89 17.00/ 53.85 After annealing 
} second time. 
0.234 0.113; — | — | 36.89! 18.75 | 35.85 After cleaning 


and bluing. 


0.234 0.113 | 0.036 | 0.011 52.46! 9.00, 5.00 After drawing 
| | second hole. 
0.198 0.102; — 34.01 | 27.00 | 56.42 After annealing 
| third time. 
0.198 0.102; — | - 


33.01 | 25.00 58.53 After cleaning and 
luing. 


| | | blui 
0.198 0,102 aiiiaa 48.47 | 12.50 43.07 After 


| 


rawing 
third hole. 


0.168 | 0.077,  — 85.00 | 40.60 | 51.13 After annealing 
| | | fourth time. 

0.168 | 0.077' — | — 86.00 | 40.60 | 51.13 | After cleaning and 
| 4 | bluing. 

0.168 | 0.077 0.012 | 0.006 41.00 | 16.00 | 43.65 | After drawing 
| | fourth hole. 
Effect of Wire-Rolling. 

Incr. in 
Breadth. 
0.156 0.071' — — | 35.00) 40.50 52.27 Ao snaeties fifth 
time 
0.156 0.071, — 35.00 40.50 52.27 Cleaned and blued 


0.156 0,071 0.016 0.033 55.00 10.90 30.70 After first rolling 
0.172 0.088, — - 38.05 39.00 47.69 As annealed sixth 


time 
38.05 | 36.00 30.76 Cleaned and blued 


0.172 0.088; — | - 
0.172 0.088 | 0.020 0.014 57.06 7.00 19.88 After second roll- 
| ing 
0.192 0.024; — | — 89.60 81.75 50.00 As annealed 

| seventh time 
0.192 0.024; — | 38.00 31.75 50.00 Cleaned and blued 


0.192 | 0.024 | 0.012 0.006 42.20 12.50 24.34 After third rolling 


wire in size. This would indicate that wire-drawers have 
to some extent intuitively recognised that only the effect 
of cold working has to be removed, and therefore Goerens’s 
“low” temperature annealing has long been recognised 
in practice. The effectiveness of this annealing is open 
to question, and not only is the ‘‘flow” less the lower 
the temperature, but, further, the resulting hardness is 
greater. Advantage can be taken of this fact when 
working to a definite hardness value in either cold-rolled 
strip or drawn wire. By suitable adjustment of anneal- 
ing temperatures to cold work a given hardness can be 
obtained, to a certain extent, irrespective of the com- 
position of the steel. This emphasises the fact that if 
annealing temperatures are to seriously studied, then 
a sharp line must be drawn between the first and the later 
annealin The first annealing should relate solely to 
the condition of the hot-rolled rod, whilst later anneal- 
ings have a relation to the stresses developed by cold 
working. 

Table I. gives the tensile values obtained from suc- 








cessive stages of cold working with steel of the analysis 
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Tasie VI.—Tensile Tests at Successive Stages on Cold- 
Worked Rod.* 
Tensile Tests. 
Maxi- | Elonga- Re- 


mum. ition per duced 


Stress. | on 2 Ia. Area. 





tons per 

8q. in. pr. cent. 
35.98 67.82 

85.84 | 


Cup and cone fracture. 


Cup and cone. 


Cup and cone. 
4 


Ee ER RO EAeoSrBs 
SSSSaSSSSSss: 


0.148 | 
0.145 | 


Rod Drawn to7 (., then to 9 G. Wire, and the foliowing 
Samples Drawn from the 9 G. Wire. 
0.057 | 57.35 3.50 | 46.29 
0.138 0.063 57.00 | 4.00 47.00 Cup and cone fracture. 
0.132 | 0. 58.16 4.00 45.58 Cup and cone. 
0.127 07 59.62 | 3.75 46.8? Ditto. 
0.121 | | 60.13 3.15 
0.116 | 62.13 | 3.15 11G. 
0.111 | 5 
0.106 | 
0.101 
0.096 | 5 e 
0.092 kb 71.00 | 2. | 43.00 Cup and cone, 13 G. 
Rod Drawn to 5 G., 7 G., 9 G., 11 G., and 13 G., then 
the following Samples Drawn from the 13 G. Wire. 
0.091 0,110 71.16 | 2.7 41.50 
0.086 0.115 68.89 | 2.50 42.10 Cup and cone fracture. 
0.081 0.120 | 71,42 2.00 1.17 
0.076 | 0.125 | 73.00 2.00 37.84 
0.072 | 0,129 75.63 2.00 41.46 |15G. 
Rod Drawn to 5 G., 7 G., 9G., 11 G., 13 G., and 15 G., 
then the following Samples Drawn from the 15 G. Wire. 
0.071; 0.130 75.14 2.00 42.50 | 
0.066, 0.185 | 78.00 | 2.80 
0.063! 0.188 | 78.16 2.00 
0.060 0.141 | 80.00 | 1.50 
0.056, 0.145 | 82.00 2.99 


0.144 | 


44.00 


35.71 | 

37.50 |17 G.,cupand cone frac- 

| ture. 

Rod Drawn tod G.,7 G., 9G., 11 G., 13 G., 15 G., and 17 G., 
then the following Samples Drawn from 17 G. Wire. 


0.055; 0.146 82.65 8.00 26.08 
0.060} 0.151 84.63 3.25 15.78 
0.046} 0.155 | 88.00 | 3.00 29.40 
0.041 | 0.160 | 90.96 3.12 15.38 19G. 

Rod drawn to 7 G., 11 G@., 13 G., 15 G., 17 G., and 184 G., 
then the following Samples Drawn from 184 G. Wire 
0.040; 0.161 , 94.68 8.00 19.16 
0.036, 0.165 94.50 2.80 20.20 
0.032 0.169 , 98.00 2.65 11.38 
0.080 0.171 | 106.00 | — 
Rod Drawn to 7G., 9 G., 11 G., 18G., 15, G 17. G., 

184 G., and 20 G., then the following Samples Drawn 
from 2 G. wire. 
0.029 | 0.172 | 105.73 
0.028 0.173 | 106.00 
0.025 | 0.176 | 112.00 
0.024 0.177 , 112.00 





'20 G. 
214, 


28.1 


2.50 
2.55 
2.00 
2.40 —_ 


given. It will be noted that only one heat treatment 
is involved, and this is an initial one before cold work 
commences. In this case the total reduction involved in 
the six drawings is about 82 per cent., and the effect of 
this is shown in raising the maximum stress of the wire 
from 48 tons per square inch in the rod to 98 tons per 
square inch in the final product. Patenting temperature 
ranged from 900 deg. to 950 deg. Cent. 

In this class of wire uniformly high patenting tempera- 
tures are essential, and the any object is to obtain a 
perfectly normalised rod. With unequal or erratic 
patenting it is possible to obtain from one rod, when 
drawn down to final size, maximum stress values ranging 
from 80 to 120 tons per square inch. Ineffective or 
irregular patenting is responsible for many faults found 
later in the finished wire. 

In Table II. further results are given. These represent 
a patented wire of lower carbon content than that of 
Table I. 

The effect of initial size in the case of treated and 
untreated rod is to some extent shown in Table III., the 
rod in this case having the composition given in the table. 

Annealing applies to the rolled rod only, and during 
drawing no further heat treatment was applied. The 
effect of initial size is shown tc some extent, and also the 
difference in condition. 

Tables II. and ITI. represent experimental conditions ; 
various studies have been made of “flow” whilst draw- 
ing under the conditions of commercial production. Of 
these, two examples may be quoted; thus Table IV. 
embodies tensile results at various stages in the working 
down of a medium carbon steel. It will be noted that 
the first two holes drawn represent work on an un- 
treated rod, and the maximum stress is raised to 81 
tons per > in. In later stages this value is not again 
reached. Each annealing stage represents a temperature 
range of 700 deg. to 750 deg. Cent. The s in this 
case gave on analysis :— 


* [In the original table consecutive readin 
from Mark 02.01 to 0.024, but owing to 1 
portion of the table only is given.—Eb. E. 





are given 
of space a 





Per Cent. 
0.54 


1.07 
0.051 


semen 
ese 
Silicon a 
Sulphur .. ° oe 0.060 
Phosphorus os on oe oe 0.060 
It has been stated that cold work can be so adjusted 
as to give, within limits, hardness irrespective of com- 
position. This is illustrated in Table V., in which the 
results obtained from a rod of 1.04 per cent. carbon and 
0.67 manganese are given. 
overworked between the annealing stages, in that after 
drawing and rolling a fair amount of later work has to be 
ase on the wire in order to bring it into its final marketable 
orm. Hence the wire is maintained in a soft condition 
as regards its carbon content, and the requisite hardness 
is obtained by oil tempering. 


TaB_Le VII.—Tensile Tests at Successive Stages on 
Cold- Worked Rod.* 


‘(below) 


| Tensile Tests. 
| Reduc- | oars 
| tion in | Elonga- 
Draw- tion per Pa 
_— = Area 


Maxi- Remarks. 
| mum 


} Stress. on 2 In. 





pr. cent. 


54.87 
55.61 
56.80 
50°48 
44.15 
44.13 
40.44 
45.24 


tons per 
sq. in. 
43.48 
44.61 


S238! 
PP MAISHS 
SSSSSESSSE 


Cup and cone fracture. 


a8 





eeessessso 
BESS 
cw b 
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b+ 
ak oh ad shad eb at ok da oral 


o> 
s8 
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SBS28 
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Cup and cone fracture. 


t 


st t=t=4-4 4-4 
SU=SeRees 


> 
= 


Seeooesssssssssssss: 
$ ssi 


a 29.72 
83.00 x 19.09 13G. 
. Rod drawn to 7 G., then to 9 G., then to 11 G., and 
then to 13G. Then the following Samples Drawn from 
the 13 G. Wire. 


0.091) 0. 82.00 
0.087 | 32.00 
85.00 
$6.00 
88.00 | 

| 90.00 | 2.00 


5 @. Rod drawn to7 G., then t 
13 G., and then to 15 @. 
drawn from 15 G. Wire. 


0.071| 0.143 88.00 | 
0.067 | 0.147 89.00 
0.066 0.148 89.00 
0.064, 0.150 92.00 
0.061) 0.153 93.00 
0.058 0.156 94.00 
0.056 | 0.158 100.00 

' 


g 


» 


Q 


Cup and cone fracture. 
Ditto Ditto 

14 G. 

Cup and cone fracture. 

15 G. 


then to 11 G., then to 
the following Samples 


rr pt po fo p0 
SESSSss 





Tables VI. and VII. give the results obtained from two 
entirely distinct types of steel by drawing down in suc- 
pes oe A small reductions. Both steels were annealed 
in the rod at 700 deg. to 720 deg. Cent., and then drawn 
down as shown in the tables. Beyond this poe 
annealing no heat treatment was applied, and the results 
typify the effect of ‘‘flow” by light draughts. Taking 

able VI. first, analysis of this steel is :— 

Per Cent. 
Carbon 0.10 
Manganese 
Silicon ‘ 
Sulphur .. : oe 
Phosphorus a - 


This steel is decidedly abnormal as regards its contents 
of sulphur and phosphorus, zee its ‘“‘flow” is remarkably 
good. Commencing at roughly 5 gauge, it has admitted 
of reduction to 23 gauge without any intermediate heat 
treatment. The maximum stress values have risen from 
about 36 tons to 112 tons per sq. in. Beyond 23 gauge 
the wire would not admit of further reduction. 

Table VII. includes results obtained from a steel of the 
following analysis :— 


tee 
an, ese 
Silicon M 
Sulphur .. we oe 0.039 
Phosphorus és be ae ms Pe * 0.050 
Tn this case it has only been possible to reduce down to 
17 gauge, and the maximum stress has risen from 434 to 
100 tons persq. in. In neither case does the increase in 
tensile strength possess an exact ratio to the amount of 
‘*flow.” The steadying effect of the elongation after 
fracture is, however, significant. ; 
The foregoing notes are presented with the one object 
of arousing interest in, and possibly discussion of, wire- 
drawing problems. Contact with these problems leads 


* [In the original table consecutive readings are given 
from Mark 0.214 to 0.056, but owing to lack of space a 
portion only of the table is given.—Eb. E. | 


0.89 
0.06 
0.103 
0.307 


Per Cent. 
‘ 0.48 
0.87 
0.058 





This flat wire is purposely not | ¢p, 

















to the conclusion that Seuvtion is impossible, but the 
field for study and research is exceedingly wide. 

The author’s most cordial thanks are due to Mr. P. 
Leather for his ready assistance in conducting tests and 
experiments. 








FOREIGN ENGINEERING PROJECTS. 

WE give below a few data on a number of foreign 
engineering projects. Further particulars concerning 
ese projects can be obtained from the Commercial 
a Branch, Board of Trade, 73, Basinghall- 
street, E.C. 

French West Africa: The Journal Offcicl, Paris, publishes 
a decree, issued by the French Ministry of the Colonies, 
earmarking a sum of 11,300,000 francs (452,000/.) for the 
purpose of carrying out important harbour works and 
improvements at Dakar, and for the completion of work 
previously sanctioned. 

Spain: The Gaceta de Madrid notifies that a 99 years’ 
concession has been granted to the Compaiiia de los 
Ferrocarrilas del Bidasoa for the construction and 
working of a railway from Iriin to Elizondo. Five years 
are allowed for carrying out the work. The rolling stock 
required for working this line will include 6 locomotives, 
11 passenger coaches, 3 brake vans, and 36 goods wagons. 
The Gaceta also contains a notice, issued by the Ministerio 
de Fomento, granting to Sefior José Nagel Disdier a con- 
cession for the construction and working of a strategic 
railway from San Fernando to Malaga. It further pub- 
lishes the grant of a concession to Sefior Juan March y 
Ordinas for the construction and working of a secondary 
railway from Inca to Alcudia vid Pollensa, with a branch 
to La Puebla. 

Italy : The Gazetta Ufficiale notifies that tenders will be 
opened on October 30, at the offices of the Consorzio 
Autonomo del Porto di Genova, Palazzo San Giorgio, 
Genoa, for the construction of the Victor Emanuel III. 
dock, and for carrying out extensions to the Galliera 
breakwater in Genoa harbour. The work is to be com- 
pleted in nine years. Tenders are invited from foreign 
firms, to whom further particulars will be sent by the 
above-mentioned Consorzio on application. The upset 
price is put at 31,150,000 lire (1,245,200/.), and a deposit of 
1,000,000 lire (40,000/.) will be required to qualify any 
tender. representation is necessary. 

Netherlands East Indies (Java) : e Nachrichten 
fiir Handel, Berlin, states, on the authority of the 
German Consul in Sourabaya, that there ought to be 
a considerable increase in shipping at that port within 
the next few years. The plans for harbour extensions 
are now completed, and work is being actively pushed 
forward. Important dredging operations are projected. 
The Kalima river, which flows into Sourabaya harbour, 
has been widened. The west entrance to the harbour, 
between Java and Madura, has been deepened, so that 
vessels of deep draught will no longer have to go round 
by the north coast of Madura. Owing to insufficient dock 
accommodation, it is intended to build a new large dry 
dock during the next two years. 

Japan: The Bulletin Commercial, Brussels, states, on 
the authority of the Belgian Consul at Kobe, that a 
fifty years’ concession has been granted to a company 
having a capital of 350,000 yen (about 35,700/.) for the 
purpose of constructing and working an overhead railway 
in the vicinity of Kobe—viz., from Harada-mura to 
Maya-mura, at the top of Mayasan Hill. The line will 
be 14 miles long. The company will have the right to 
purchase and sell land and houses and to lay out public 
gardens. 

Brazil: H.M. Embassy at Berlin report a press 
announcement to the effect that an agreement has been 
formally concluded between the Brazilian Government 
and a German company respecting the construction of 
the Santa Catharina railway. Besides the construction 
of a railway about 1000 km. (621 miles) in length, the 
enterprise includes the carrying out of harbour works, 
the construction of branch lines, &c. The Diario Official 
publishes a decree (No. 9754) approving the plans for the 
construction of 68 miles (commencing at Jacobin) of the 
line designed to connect the Sio Francisco Railway with 
the Bahia Central Railway. The cost of this section 1s 
estimated at 5,434,800 milreis (about 362,300/.). } 

Argentine Republic: The Boletin Oficial contains 4 
decree whereby the Argentine General Directorate of 
Irrigation is authorised to arrange for carrying out 
departmentally certain irrigation works in the district of 
Villa Mercedes de San Luis at a cost of 205,600 pesos 
(about 18,000/.). 





AMERICAN TELEGRAPHY.—The telegraphic business of 
the United States is very largely in the hands of the 
Western Union Telegraph Company, and the operations 
of the undertaking have increased fairly consistently, 
year by year, although a severe check was experienced 
in 1908. ‘The number of miles of telegraph owned and 
the number of telegrams transmitted by the company 10 
recent years has been as follows :— 
Miles. 
205,646 
208,477 
211,513 
214,360 
219,219 


Telegrams. 
74,804,551 
62,371,287 
68,053,439 
75,135,405 
77,780,732 


Year. 


The company’s business is conducted at a very fair 
rofit, the average — r message having been 
.8 cents last year, while the average cost of —~ 

mission was 33.1 cents, leaving a profit of 5.7 cents. 10 

1902 the corresponding average receipt per message was 

31 cents, while the average cost of transmission _ 

25.7 cents, leaving a profit of 5.3 cents. The tota 

profit in 1911 was 7,105,357 dols. 
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DUPLEX BORING AND TURNING-MILLS AT OLYMPIA. 
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42-IN. GEAR-DRIVEN RADIAL DRILL AT OLYMPIA. 


‘CONSTRUCTED BY MESSRS. JONES AND SHIPMAN, LIMITED, ENGINEERS, LEICESTER 


(For Description, see Page 527.) 


Fig. 198. 











J50R.PM. 


((3083.A) 





Spindle diameter in quill. . 1} in. 
bored No, 4 Morse 





taper. 
» centretoslide .. 2 in. 
Spindle speeds without | 686, 490, 350, and 250 
back gear . ss - revs. per min. 
Spindle speeds with back \ 171, 122, 87, and 62 


Fig.199. 





ear.. =“ : on revs. per min, 
Spindle feeds in revolutions 
eprlin. .. an oe 40, 80, 160 
Feed with quill - 7 2 in, 
Spindle feeds in inches per \ 0.025 in., 0.0125 in., 
revolution. . ee “an 0.0062 in, 
Back-gear ratio . os 4tol 
Capacity from spindle-nose 
to base i ae - 49 in, 
Capacity from spindle-nose 
totable .. ‘a ‘“ 29 in. 
Capacity from spindle-centre 
toslide.. a .. 42 in. max.; 154 in, min. 
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CONSTRUCTED BY MESSRS. JAMES ARCHDALE AND CO., LIMITED, 


(For Descriplion, see Page 527.) 
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HIGH-SPEED ALL-GEARED MILLING-MACHINE AT OLYMPIA. 
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FREDERICK POLLARD AND CO., LIMITED, ENGINEERS, LEICESTER. 











(For Description, see Page 529.) 
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H I8-IN. AND 15-IN. SENSITIVE RADIAL DRILLS AT OLYMPIA. 

4 

: CONSTRUCTED BY MESSRS. FREDERICK POLLARD AND ©O., LIMITED, ENGINEERS, LEICESTER. 

i (For Description, see Page 529.) 
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— i 565, 800, 1130 . 
Spindle speeds -\ and 1600 r.p.m. ot " 
Driving-pulley { 5} in. dia. by 7 7 | 
o 45 ( in. wide. : ' 
Diameter of spindle {3 in. ' { 
Bore - - . No, 2 Morse taper ' ; 
Vertical movement of spindle 5 in, ' 
” ” head.. 10 in i 
ae rs table. 30 in. H 
Working surface of table -. 18 in. by 12 in. | 
Maximum between table and ; 
spindle nose. o - 36 in. ; 
Distance from spindle centre to I 
column .. wl ee : 78 in. ‘ ' 
Size of base ~ 22 in. square ! 
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(For Description, see Page 531.) 
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240 anp 241. 4-Fr. 3-Ix. Rapian Drinuine, Tapprnce, anp Srupprnc-MAcuine ; 
Messrs. Georce Swirr anp Sons, Harirax. (See Page 531.) 














SPEED OF PULLEYS, 400 R.P.M. 
Sreeps or Suarr No, 4, 
44 54 60 
O38 108 132 
1s 200 244 
327 400 48 


SPEED OF PULLEYS, 310 R.P.M. 
Sreeps or Suarr No, 4. 


34 42 51 
6S 83 102 
127 155 189 
254 310 379 














Fic. 243. 16-Fr. Douste Herrine-Bonrg Spur- 
Wueert; Messrs. ANDRE Crrroin anp Co. 














. 242. Sanp-Biast APPARATUS FOR CLEANING SMALL ARTICLEs ; 


- Messrs. TILGHMAN’s 
Patent Sanv-Biast Company, Limrrep, Mancuester. (See Paye 531.) 


Fic. 244. Turee Rowiwa- Mit Prvions; 
Messrs. ANDRE CirroiN anpd_ Co., 
Lonpon. (Nee Page 531.) 
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Fics. 263 ro 266. Tue Rosinson Locomotive SupeRHEATER ; THE Locomotive SuPERHEATER CoRPORATION, LIMITED. (See Page 535.) 
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Fic. 267. Dera or Sprnpie or Heap Grinper; Messrs. ALFRED Hersert, Limirep, Coventry. (See Page 5395.) 
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EXHIBITS AT THE ENGINEERING EXHIBITION AT OLYMPIA. 
CONSTRUCTED BY MESSRS. DARLING AND SELLERS, LIMITED, ENGINEERS, KEIGHLEY. 


(For Description, see Page 536.) 
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Fic. 269. 48-In. Auromatic Spur-Gear Currinc-MAcHINE. 
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THE INTERNATIONAL ENGINEERING AND 
MACHINERY EXHIBITION AT OLYMPIA. 


By JoserH Horner. 
(Continued from page 503.) 

Tur unqualified success of the Exhibition at 
Olympia, as de: trated by the attendance and 
the assiduous scrutiny of the exhibits, is full justi- 
fication, if such were needed, for the large amount 
of space which we have devoted to it in our past 
two numbers and in the present issue. We propose 
further to deal in subsequent issues with many 
exhibits which even now we have been unable 
to notice. At the present time the design of 
machine-tools for specific operations demands the 
closest consideration from manufacturers in every 
department of engineering ; thus this Exhibition 
makes @ more comprehensive appeal to the mecha- 
nical world than do others. It is more and more 
being realised that, with the increased financial 
burdens cast upon production as the result, not only 
of Parliamentary legislation, but of the almost con- 
tinuous demands for concessions by workers, either 
in the form of an increased rate of wage or_shorter 




















Fies. 184 ro 191. 


hours, the only hope for British industries is to 
increase the efficiency of labour to such an extent as 
to counterbalance the augmented incidental charges 
for manual work. This necessity for obviating 
increased cost of production, if not of reducing it, 
1s twofold : firstly, in order that in British markets 
the selling price shall not be increased, since this 
indirectly, yet decidedly, affects the cost of living, 
whereby the actual financial gain to*the workers 
of any increased remuneration is nullified ; and, 
secondly, se that it may be possible to maintain our 
position in foreign markets. Here, however, we have 
no itention of entering fully into this important 
economic question further than to establish the 
importance of the subject of machine-tools and their 
bearing on the increased efficiency of labour. 

The responsibility of those upon whom devolves 
the duty of first determining whether machine- 
tools now in operation shall be superseded, and in 
choosing the most effective tool for a given opera- 
hon, is great; but the Exhibition and the very 


order that the greatest assistance should be ren- 
dered to those visiting the Exhibition with a 
view of ascertaining accurately the characteristics 
of design and suitability for specific work of 
the tools, we began our detailed articles at 
the earliest possible moment, and thus the issue 
of ENGINEERING on the day on which the 
Exhibition was opened (October 4) was enlarged 
considerably in order to deal with as many of 
these special tools as possible. Last week, again, 
we published a special twelve-page art supplement, 
and devoted sixteen more pages to illustration 
and description. This week we return to the sub- 
ject with renewed desire to bring out into strong 
relief the importance of the Exhibition. . Thanks 
to the readiness with which our requests were met 
by manufacturers, we were able, in our former 
issues, to describe many important machines, and 
this week we proceed to a more general review of 
the Exhibition, taking, from point to point, illus- 
trations of the outstanding exhibits. 


Messrs. WEBSTER AND BenNneEtTT, LiMiTED, 
CovENTRY. 
Messrs. Webster and Bennett, Limited, of 
Coventry, who make a considerable range of 





Fig. 385. 





detailed descriptions which we have published of 
many of the machine-tools shown at Olympia assist 
greatly in the accomplishment of these tasks. In 





machine-tools, represent their principal speciality, 



























pinion drives the table, and as spur- are used, 
there is no tendency towards lifting. The separate 
large bushing with adjusting-nuts provides for 
maintaining a close running fit to the tapered 
spindle, but all the downward pressure comes 
directly upon the flat surfaces at B, which are sub- 
meres | in oil. Provision also for lubricating the 
spindle is arranged through the seen on 

e left-hand side, the oil coming through a pipe 
down from a sight-feed lubricator attached some 
way up the framing, so affording a good head. 

he feed arrangements commence with a drive 
through the mitres C, Fig. 190, along to the shaft D, 
in ty Dae annexed, projecting into the feed-box. 
This three spur-gears, E, F, and G, the last- 
named cut on the end, and the others keyed on. 
E, F, G mesh with H, J, K respectively on the shaft 
above, J only being conn to the shaft with a 
sliding-key, while the other two run loose. In the 
position p Ran F is driving J, and, consequently, 
the two-step cone Lat a certain rate ; but when 
J is slid to right or left the clutch-teeth on its ends 
engage with those on either H or K, and these 
wheels then turn the shaft through the key in J at 
other rates. A forked block M and segmental 
gear N control the lateral position of J, being 
moved by the handle O, formed with a pointer to 
indicate the rate of feed on the quadrant, and with 
a spring-locking plunger. Note may be made that 
J has but one tooth on the left side, because the 
gear H into which it clutches runs at high speed, 
and, consequently, no time is required to complete 
the engagement of the two gears. As gear K runs 
at only one-tenth the speed of gear H, four clutch- 
teeth are provided on the right side of J, to mini- 
mise the loss of time in engaging. In the right- 
hand view, Fig. 186, the filling-plug is seen, 
and also in the plan view, Fig. 187, the box 
therefore being well filled with oil, so that the 
lower gears dip in and splash it well over the 
upper ones. 

y comparison with the view, Fig. 176, the 
connection from the feed-box pulley to the feed- 
ing and trip mechanism is sufficiently evident, 
there being a corresponding two-stepped pulley 
behind, near the top, which operates through spur- 
gears with a spring-slipping device, on to the two 
feeding elements—the screw for the traverse of 
the saddle, and the splined shaft for giving the 





vertical and angular feeds. Three mitres and a 











4 


that of boring and turning-mills, by two sizes, an | 
18-in. and a 36-in. duplex, Figs. 175 and 176, 
Plate LXTV., while they also show a Union hori- 
zontal boring-machine. In both of the mills the 
twin tables are independently driven, and the feeds 
to the tool-heads are also independent, so that for 
all operations the attendant has practically two 
machines under his control, yet with a handier 
arrangement of mechanism, and with less floor space 
than would be occupied by separate machines. 

The 36-in. machine is illustrated by Fig. 176, 
Plate LXIV., and by some selected details, Figs. 179 
to 183, Plate LXV., and Figs. 184 to 191, on the 
present page, showing the table, feed-box, and tool- 
saddle, each of which is a duplicate as for 
the necessary modifications entailed by the handling 
of the parts. The pair of mitres A, seen in the table 
section, Fig. 190, annexed, derive their motion from 
the horizontal shaft seen, and this is driven at four 
rates for each belt position on the large cone, visible 
in Fig. 176, by means of a set of double and 
friction-clutches, the sliding of which is effected by 
the looped handles at the front, between the two 





tables. Thence the vertical shaft carrying the 
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Derarts or {36-In. Borinc anp Turninc-Mitt; Messrs. Wesster aNpD Bennett, Limirep, Coventry. 


clutch are utilised for the reversal, situated in a 
box behind the cross-slide, the spring safety-clutch 
just mentioned being carried on the outer end of 
the mitre-wheel shaft. The same arrangements are 
utilised for producing rapid traverse of the slides 
in all directions, to save the o tor’s time and 
labour. The curved handles seen in front of the 
feed works serve to slip in the clutches which 
connect the spur-gears to the screw and splined 
shaft. The large graduated dials are attached to 
worm-wheels rotated by worms on the ends of the 
two elements just named, and the faces, being 
graduated into 16 per inch, enable the stops to be 
set, and the progress of the tools over the work also 
to be registered. As the dials rotate, the adjust- 
able stops locked on the back of the worm-wheels 
come, at a predetermined position, into contact with 
the trip-levers, and these instantaneously drop 
worms, which are included between the upper pulley 
and the gears on the screw and splined shaft. 

The group of Figs. 179 to 183, Plate LXIV., 
and Fig. 184, annexed, give details of the tool- 
saddle on the right-hand side, the left-hand saddle 
being slightly modified for the other handing. In 
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Fig. 182 the screw and shaft are lettered P and Q, 
the first passing through a nut screwed to the back 
of the saddle, and the second rotating a worm, 
which is slideable, and a wheel R keyed on to a 
short piece of shaft which through the swivel 
axis of the saddle and slide, and has pinion teeth 
cut on its other end to mesh with the rack S, 
thus feeding the top-slide up or down, according to 
the direction of rotation of Q. The swivelling 
of the slide does not affect the feeding. The 
curved slots at the top of the slide receive the 
tightening-bolts; to lock it for the vertical — 
a tapered plug T is pushed in, as seen in Fig. 182, 
before the bolts are screwed up. 

The dividing and locking mechanism, shown in 
the detail view, Fig. 184, consists of a hardened- 
steel plunger U having a tapered end adapted to 
fit in the notches in the ring that is screwed to the 
bottom of the turret, U being backed up by an 
adjustable strip V. A handle W, projecting at the 
side, turns a gear-segment engaging with rack-teeth 
cut on the plunger U, and so enables the latter to 
be lifted out of the notch, and the turret to be 
rotated to bring the next tool into alignment. On 
releasing W, the spring-plunger X pushes U down 
into re-engagement with the locking-ring, and when 
the screw-handle Y (see Fig. 180) is tightened the 
work may be resumed. The pentagonal turret has 
tool-holes with binding-bolts and bushes, and four 
holes are also tapped on each face for the attach- 
ment of bracket-like tools and boring-bar holders. 
The pulleys for the attachment and guidance of the 
chains that go to the balance-weights are seen in 
Fig. 180. 

In the 18-in. turning and boring-mill, shown in 
Fig. 175, on Plate LXIV., in place of employing 
the four-stepped cone seen in the 36-in. machine 
already described, there is a gear-box arrangement, 
so that changes may be effected more rapidly and 
without the bother of belt-shifting. rom the 
gear-box the power is conveyed to a shaft inside 
the base, where double gears, manipulated by the 
loop handles seen between and below the tables, 
multiply the speeds to eight in number, from 10.2 
to 92 revolutions per minute. In the gear-box, 
which is illustrated in Figs. 177 and 178, on Plate 
LXV., there are some interesting details of gears, 
clutchings, bushings, and methods of lubrication, 
but the operation, as a whole, is simple and needs 
little explanation. From the fast pulley A A, 
Figs. 177 and 178, Plate LXV., the drive is 
transmitted at right angles through mitre gears 
to the top shaft, which carries a keyed sliding 
clutch, and two loose spur-gears B B, CC, in 
mesh with others D D, Et E, keyed on the shaft 
below. Gear DD is engaged with the loose gear 
F F on the final shaft, but on account of the 
gear ratios it is necessary to include an extra gear 
GG to drive its fellow H H below. Finally, 
a wheel JJ transmits the drive to the first 
gear K K on the shaft inside the base, and so 
through the double gears up to the spindles. As 
seen also in Fig. 175, Plate LXIV., the belt-striking 
forks are actuated from a handle at the front of the 
box, turning a shaft and pinion that slides the 
striking-bar; the latter is locked with spring- 
plungers to prevent the belt from creeping. 

Perhaps the most interesting feature of this mill 
is the pulley-crowning attachment, working the 
simultaneous downward and transverse movement 
of the tool, causing the tool to move outwards as 
far as the centre of the pulley width, to give a 
definite amount of crowning, and then back again 
to the minimum diameter. This special movement 
is obtained without the use of formers. The box 
containing the mechanism for each slide is seen on 
the outside of each column below the rail, and 
contains age cag for getting various amounts 
of crowning, while a dial registers the down feed, 
the dial being graduated to turn pulleys up to 8 in. 
width of face. The outward and inward movement 
of the saddle while the too! is descending isentirely 
automatic. 


Messrs. WapDKIN AND Co., LEICESTER. 

Another example of recent practice exhibited by 
Messrs. Wadkin and Co., of Leicester, is illustrated 
by the annexed engravings. This machine—a 
30-in. band-saw—includes the features which are 
looked for in the best class of machine : ball-bear- 
ings to the spindles and the loose pulley, among 
other points. The general construction is evident 
from the two general views, Figs. 192 and 193, while 
the spindle details are seen in Figs. 194 to 196. 

Pulleys of light weight are used, and turned | 





30-IN. BAND-SAWING MACHINE AT OLYMPIA. 
CONSTRUCTED BY MESSRS. WADKIN AND CO., LEICESTER. 
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inside and outside. A similar style of Hoffmann | 


bearing is adopted for top and bottom shafts, 
with phosphor-bronze washers lubricated from the 
grease supplied to the ball casings. The loose 
pulley has its races held in by end-collars, which 
retain the grease also within the chambered bore. 
To enable the saw to ‘‘ track” correctly, the upper 
spindle has 4 swivel fitting, the pivot being 
situated on the casing of the bearing next to the 
pulley. The other end is tipped or depressed 
slightly, to bring the pulley into correct alignment 
by turning the spindle A, Figs. 192 and 193, which is 
screwed into the casing. A slide B holds the pivot- 
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ment of the 
pulley to suit saw-lengths. A box C, with tele- 
scopic spring, keeps the tension automatically regu- 
lated by drawing the slide up with the correct 
amount of strain. Fig. 194 gives an enlarged 
section of the spindle which carries the upper 
pulley. Figs. 195 and 196 show the details of the 
method of carrying the lower saw-pulley and the 
driving-pulleys. : 

The saw is guided by the roller-guides at D and 
E, the rollers being of chilled steel. The balance- 
weight, which is connected to the round bar 
holding the upper guide D, may be seen inside 


pin and provides for vertical adjust 











Oct. 18, 1912.] 


ENGINEERING. 


527 





42-IN. GEAR-DRIVEN RADIAL DRILLING-MACHINE. 


CONSTRUCTED BY MESSRS. JONES AND SHIPMAN, LIMITED, LEICESTER. 













Position of Spindle 
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1 87 
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1 171 
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the boxed framing with its connecting chain. Steel 
guards are fitted to the saw and faced with timber ; 
the sides are hinged, to permit of the removal and 
replacement of saws. The table is divided into two 
portions, the fixed auxiliary section F, and the 
main part G, which is arranged to cant to 45 deg 
on one side and to 5 deg. on the opposite side. 
The tilting is accomplished by turning the hand- 
wheel H, which rotates the screw that rocks the 
arm bolted to the table; a pointer and scale 
indicates the amount of angling. In order to enable 
the sawyer to have instant control, the shipping- 
forks are operated from the working side of the 
machine by the handle J. 


Messes. JONES AND SHIPMAN, LIMITED, 
LEICESTER. 

Another machine selected from the exhibit of 
Messrs. Jones and Shipman, Limited, of Leicester, 
whose hack-saw and upright drill we illustrated 
in our issue of October 4, is illustrated on Plate 
LXVL., this being a 42-in. gear-driven radial drill. 
This is a moditication of the 42-in. belt cone- 
driven radial also on the stand, but in the geared 
type a range of eight s s is obtainable by the 
movement of levers, while in the cone pattern the 
belt has to be shifted for three of the six speeds, 
a back-gear doubling the range. Heavier construc- 
tion is followed also in the geared drill, to suit the 
greater power developed. 

Figs. 197 and 198, Plate LXVI., indicate the 
general external appearance of the machine, while 
Figs. 199 to 202 show the saddle and spare tilting- 
table, and Fig. 203, annexed, shows the gear-box. 
The box is incorporated in the lower part of the 
column, forming a more compact arrangement than 
when situated in a separate box. Claw-clutches are 
employed to throw the different gears into engage- 
ment, these being slid by the three levers seen 
outside, producing changes as tabulated on the speed 
“say reproduced on Plate LXVI. The vertical- 
ever, moving alternatively to two locking positions, 
Fig. 203, on its quadrant, throws in back-gears on 
the one position, giving a ratio of 4 to 1, and the 
four speeds of 62, 87, 122, and 171 revolutions of 
the drilling-spindle per minute are obtained by the 
different settings of the two horizontal levers. 
With the first lever at its other position, similar 
lockings of the horizontal levers produce speeds of 
250, 350, 490, and 686 revolutions per minute. 
Gears C, D, E, F constitute the back-gears, and 
these become operative when the clutch between 
Cand F is thrown to the right—that is, with the 
lever in hole A ; with the clutch slid to the left, C 
drives directly on to the shaft, and so the latter 
partakes of the same speed as the pulley—350 
revolutions per minute. From this to the second 
shaft above, four changes are rung by the opera- 
tion of the clutches to right and left, causing the 
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gears Gand H, and J and K to drive accordingly. 
The gears Land M, and N and O drive the to 
shaft, from whence the power is conveyed pwede 4 
the mitres seen to the right to the vertical splined 
shaft seen passing, in Fig. 203, through the arm-slide 
and socket. The belt-striking forks are manipu- 
lated by the handle P, brought to the right for 
convenience of operation. A section of the type 
of ring-oiling bearing used on the shafts is seen at 
the left-hand end of the top shaft. 

Turning again to Fig. 197, the splined shaft just 
mentioned is seen to pass up, after driving the 
mitre gears at Q, to the gears R at the top of the 
column, and by moving the handle S, these are 
made to turn the screw within the column, for 
altering the elevation of the arm slide. Handles 
at top and bottom of the slide clamp the latter. 
There is a ball-race at the bottom of the arm- 
socket on which it turns. The saddle affords an 
interesting example of close concentration of gears 
for driving and feeding, and is seen in some detail 
in Figs. 199 and 200, Plate LX VI. 

The double mitre-gears situated at T form the 
starting-point for the spindle and feed drives, being 
themselves turned by the splined shaft running 
along above the arm, and the direction of rotation 
of the vertical shaft on which the third mitre is 
keyed is changed by sliding the clutch seen to right 
or left, through the handle U. A gear on top of 
the vertical shaft turns an equal gear V encir- 
cling the splined spindle, but transmitting no 
side pull to the latter. The combination of the 
shaft bearings and guard forms an oil-bath to 
lubricate the teeth of. these wheels. At the 
lower end the usual type of sleeve is incorpo- 
rated, with a ball-thrust race for taking the pres- 
sure. Rapid adjustment to the spindle-rleeve 
is given by turning the pilot-handle W, this 
revolving the pinion meshing with the sleeve-rack, 
as seen in the end section, while a slow adjustment 
is possible if the hand-wheel X is used, because 
this turns the worm that meshes with worm-wheel 
Y. The three power feeds are changed by throw- 
ing over the small spring-locked handle Z, which 
operates a pinion sliding the key-shaft a, the three 
positions of this shaft corresponding to the loca- 
tions of the spring-key in the bores of the three 
loose-running wheelsat b. These are driven by the 
gear c that receives its motion from the pinion 
teeth on the lower end of V, but each wheel 
revolves only when the key is slid into its keyway, 
and so drives its companion gear on the shaft d 
connecting down to the feed-worm through a clutch 
e. The latter may be disengaged or engaged by 
the lever f, while the trip end struck by the 
adjustable pin g on the spindle sleeve provides for 
jerking the clutch to trip the feed, as required, 
automatically. The arrangement of the balance- 
weight h, kept from swinging by a slide, and of its 





chains and pulleys, is obvious. A handle j serves 
to bind the saddle to the arm while drilling. The 
hand-wheel k turns the rack pinion for traversing 
the saddle along. 

On Plate LXVI. provision may be observed for 
three modes of holding work—on the T-slotted base- 
plate, or on a plain box-table (Figs. 197 and 198), 
or on the tilting-table seen in Figs. 201 and 202. 
A slight difference is made in the form of quick- 
adjustment handle for the spindle movement in 
Fig. 197, as compared with the four-handled pilot 
W in Figs. 199 and 200, for those who prefer it. In 
Fig. 197 the handle is arranged with a spring-lock, 
so that it may be engaged <a to whirl the 
rack-pinion around, and when the handle is re- 
leased it becomes again inoperative. 


Messrs. James ArcHDALE any Co., Lim 'TEp, 
BrrMINGHAM. 


Messrs. James Archdale and Co., Limited, of 
Birmingham, have a stand of machines full of in- 
teresting features, all of them being designed for 
the use of high-speed tools, and with motor drive 
to each, so that no overhead shafting is used. We 
hope to deal with some of the drilling-machines, 
&c., ina later issue, and for the present select « 
new design of all-geared, high-speed manufacturing 
milling-machine evolved specially for repetitive 
work where a large range of spindle speeds is 
not necessary (Figs. 204 to 211, Plate LXVII.). 
To facilitate the utmost rapidity of handling 
of the table for withdrawing and returning the 
work up to the commencement of the cutting 
position, a special device is fitted which prevents 
accidents and eliminates waste of time due to the 
operator’s sluggishness or want of skill. This is of 
particular importance in dealing with numbers of 
pieces that are only under the cutter for a short 
period. 

Taking first the arrangements of the driving 
gears, these may be studied from Fig. 205, 
Plate LXVII., in conjunction with the external 
view of the machine seen in Fig. 204. The size of the 
machine is 28 in. by 6 in. by 16 in., corresponding 
to the traverse of the table, its movement across the 
knee, and the vertical adjustment of the latter 
respectively, and for this capacity a range of six 
spindle speeds, varying from 30 to 455 revolutions per 
minute, is provided. The feeds are four in number, 
from 2 in. to 7.38 in. per minute. Driving and 
speed changes are effected by three elements—the 
first shaft, an intermediate, and the spindle itself. 
On the first shaft the motion commences with the 
pulley A, running ona boss of the outer bearing 
that carries the shaft, so that no belt pull is trans- 
mitted to the latter ; a friction-clutch, actuated by 
a grooved collar, is put into and out of action by 
moving the horizontal lever which is seen in the 
view, ig. 204, lying close alongside the steady- 
arm, so that the attendant has instant control. 

By throwing over the lever B, seen in Fig. 206 
and also in Fig. 204, the three spur-gears C 
are moved bodily to bring one or the other into 
mesh with the three marked D, on the inter- 
mediate shaft. For each rate thus produced two 
are available at the spindle by the use of one or 
other pair of gears E, slid by the handle, which is 
alongside B. This gives a very neat and simple 
lay-out of gears, and the drive is conveyed to the 
spindle as close as practicable to the nose and front 
bearing. On a continuation of the shaft which 
carries the gears C there are four small spur-gears— 
three ina block keyed together at F, and one, G, cut 
on the shaft. By means of a handle H the block of 
gears J is capable of being slid into engagement 
with any of the other four, so giving four feed 
changes, transmitted thence by the bevel-gears to 
the vertical shaft and through worm-gears to the 
horizontal shaft that operates the table - feed 
worm. 

In order to effectively lubricate the whole system 
of gears and bearings, a common supply of oil is 
pumped up from a tank in the body of the machine, 
comes down through pipes at the top of the framing, 
and floods all the bearings and wheels ; the various 
— and pipes leading into the bearings ; the 

rains from these, the protective caps on the ends, 
and the troughs into which the lower gears dip will 
be observed. All the bearings are fitted with 
phosphor-bronze bushings. 

Figs. 207 to 211 illustrate the special device for 
operating the table movement, the object of which 
is automatically to e e the power feed at a pre- 
determined position while the attendant is winding 
the table along to the cutting position. He can, 
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therefore, run it along as fast as practicable with 
the certainty that the feed will engage just before 
the work reaches the cutter, and the waste of time 
due to slowing up and tentatively trying the distance 
before dropping the feed is entirely avoided. The 
work cannot, consequently, be run hard into the 
cutter, to the damage of both. The successive views 
represent the table being run up quickly by hand, 
then the engagement of the feed-worm, then its 
dropping out, and finally the running back of the 
table to abstract the milled piece and substitute 
another. The parts are shown all close together for 
eonvenience ; but actually, of course, some distance 
would separate the trip-block L from the special 
dog A which operates the feed engagement. 

The action is simple, commencing with the con- 
tact of the swinging dog or tumbler A, set to the 
required distance along the table slot, against the 
tip of the plunger B, which is forced down, but 
cannot move its lever C, owing to the latter bein 
locked by a detent D, held down by the inclined 
bottom edge of the plate E. Directly the plate E is 
gone past, however, D is free to rise under the 
action of the coiled spring F, which kicks C around, 
and causes the worm G to rise into mesh with its 
wheel H through the medium of lever J, forced 
over by the pointof C. Simultaneously the latch K 
drops into place, as seen in Fig. 209, and locks the 
worm-box during the rest of the cutting traverse. 
The trip-dog L is now set to the correct position to 
drop the worm, and it does this by bumping against 
the lever M, which lifts the catch K, and allows G 
to fall out again. In the last view the table is 
being returned rapidly by hand, and during this 
period the tumbler A = freely backwards, 
passing over the plunger B, but falling over again 
when the table is about to be run up for the next 
cut. 

The table-screw is of quick pitch, and provided 
with ball-thrusts for both self-acting and hand 
motions. Ball-thrusts are also fitted to the feed- 
worm and to the elevating-screw. 


Messrs. Henry Pets anp Co., Lonpon. 
The stand of Messrs. Henry Pels and Co., 
London, contains, as on former occasions, ar 
interesting selection of the firm’s unbreakable steel- 
framed machines for the use of bridge and girder- 
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builders and boiler-makers. The features which 
characterise these machines have been described 
on previous occasions, so that we need only call 
attention to some recent modifications made in them. 
Fig. 212, above, illustrates a recent machine which 
is a combination of three types—the punching, the 
shearing, and the bar, angle, tee and channel cropper. 
Instead of the angle shears being placed in the centre 
of the framing, two cropper openings are provided. 
In the lower one rounds, squares, flats, angles, and 
tees are cut, and angles are sheared on the bevel, 
both right and left hand, up to 45 deg. The upper 
openjng is smaller, and in it interchangeable blades 
are used for shearing joists, channels, zeds, or other 
sections. The punching end to the left is fitted 
with hand and foot-engaging gear, and has a special 
lever to ensure correct punching. Holes can be 
put through the flanges of girders. The shearing 
end has an independent stop motion and a power- 
ful downholder to prevent the work from jarring 
the hands of the attendant. This is the Cioatk 
machine on the stand, weighing 10} tons. It will 
punch 1j-in. diameter holes through 1-in. plates, 
and will shear 1-in. plates, and flats up to 4? in. by 
1} in. It will crop rounds up to 2} in., squares up 
to 2% in, flats up to 5in. by 1} in., or 6in. by 1in., 
angles up to 6 in. by 6 in. by } in., tees up to 6 in. 
+ in. by § in., and channels up to 10 in. by 4 in. 
e gaps are 30 in. deep. It requires 12 horse- 
power to drive it. A notching apparatus, Fig. 213, 
is shown at the Exhibition, fitted to the punching 
end of this machine. By its aid, flanges and webs 
can be notched, and bevel work done on angles and 
tees. It is readily fixed and has the stop motion. 
A machine is shown with a new web-cutting 
attachment, the advantage of which is that deep- 
web notches of any desired depth can be made. A 
multiple punching-machine with three punches (or 
more) is designed to avoid changing of punches 
when holes of different sizes are required in a piece 
of work. Punches, and dies of different sizes, and 
round or square, having been inserted, the holes are 
unched in succession, and thus the machine can 
= set up to handle repetitive work. The maximum 
capacity of the machine at the stand is 1,5, in. holes 
in }# in. plates. It will punch also through the 
flanges of joists and channels. 
Besides these machines, which have not been 
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shown before at Olympia, there are other designs 
which have been. These include the joist-shears and 
the bar, angle, and T-bevel cropper, the bar-shears, 
the splitting-shears, which deal with plates of any 
length or width, and combined with provisions for 

unching and cropping bars, angles, and tees. 

here are also some powerful hand-lever shears. 
All these machines have the steel-plated framings, 
unbreakable, which one cannot help contrasting 
with the old cast-iron frames, which so often frac- 
tured from the gap downwards. 


Messrs. R. G. Ross anp Son, Limirep, 
Giascow. 

Messrs. R. G. Ross and Son, Limited, of Green- 
head, Glasgow, who have been building steam- 
hammers for over fifty years, show a model of a 
40-cwt. size ; but to illustrate the latest practice in 
power-hammer construction they exhibit a full- 
sized Ross-Rigby electrically-driven pneumatic 
hammer, a class of tool which is preferable in 
many situations to a steam-hammer, for obvious 
reasons. These hammers are operated through a 
belt or a motor drive, the example at Olympia being 
of the latter class, as illustrated in Figs. 214 to 216, 
page 529. The motor drives through a pinion and 
spur-gear, and there is a fly-wheel on the wheel- 
shaft. The pump-cylinder is built as short as practi- 
cable. In place of the packing-gland seen, packing- 
rings are now fitted to the later hammers. Alr 
enters through holes drilled in the sides of the pump- 
cylinder, and, being compressed by the reciproca- 
tions of the piston, is available for admission below 
and above the hammer-cylinder piston, by the con- 
trol of the semi-rotary valves in the seatings which 
communicate with the air-passages, Fig. 216. The 
valves are coupled by the levers, rod, and handle seen 
in the outside view. By suitably manipulating the 
handle, the air may be caused to enter at top and 
bottom alternatively, and reciprocate the piston 
lightly, or greater pressure can be admitted to the 
top to strike a heavy blow. Air can also be 
admitted under the piston to hold the rod clear 
of the anvil, or above to hold work firmly down on 
the anvil. ; 

The piston and rod are forged in one piece, 
which is turned and planed on two sides to fit the 
lower cover or mouthpiece. The latter is necessary 

















Oct. 18, 1912.] 





ELECTRICALLY-DRIVEN 
CONSTRUCTED BY MESSRS. R. G. ROSS AND 





made in halves, and is machined and fitted with 
bevelled packing-rings, to which the air-pressure 
within the cylinder has access, so keeping the 
packing tight automatically. Owing to the large 
cylinder-areas, these hammers, which are built in 
sizes from 1 cwt. to 20 ewt., deliver a blow equal 
to any steam-hammer of equal size. 


Messrs. FREDERICK PoLLaRD aNnD Co., LimitTED, 
LEICESTER. 

A highly interesting display of drilling-machines 
is to be seen at the stand of Messrs. Frederick 
Pollard and Co., Limited, of the Corona Works, 
Leicester, comprising some 19 different designs, 
mostly running for demonstration purposes. These 
machines are characterised by many interesting 
features, and the illustrations we now give show 
the principal points of construction. 

Several upright drilling-machines of from 20-in. 
to 24-in. swing are exhibited by Messrs. Pollard ; a 
24-in. size, shown working, is illustrated on 
Plate LXVIII. Many of the features are suf- 
ficiently evident from these views, but attention 


ing, with the help of the detail views, Figs. 220 
and 221, on page 530. The four cone speeds are 
seen to be doubled by the use of back-gears, 
situated at A, the clutch between the two gears 
on the cone-pulley shaft being slid to the right for 
direct driving, to the left for back-geared driving. 
With the cluteh-lever in mid-position the cone 
revolves idly and the spindle is inoperative. Bevel- 
gears are employed for the reverse for backing 
out taps, a clutch B providing for the drive in 
either direction. To facilitate the change, a . 
marked D in the general views, Figs. 218 and 
219, is coupled up by a vertical rod and a spring- 
plunger to the clutch-lever, so that the driller may 
tap, reverse, or stop the spindle without using his 
ands. He also has foot-control over the belt- 
shipper through the double-pedalled lever E. 
_, The three positive feeds are obtained in a fashion 
identical in principle with that of the 22-in. machine 
to be described later. There is a nest of four pinions 
and wheels taking the power from the lower bevel- 


may be drawn to the mode of driving and of feed-| J 
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wheel that drives the spindle, and the last gear is 
mounted with a slideable key on the shaft F, moved 
up and down with the usual grooved collar and 
lever. Either one of the three spur-gears on F thus 
transmits the drive to its companion gear on shaft G. 
This shaft actuates the spindle-sleeve pinion in the 
way seen in Fig. 220, through a trip-clutch, bevel- 
gears, and worm-gears. Slow hand-feed is im- 
parted on turning the worm hand-wheel H, and 
rapid pull-down of the spindle by the manipulation 
of the long ratchet handle J, which is coupled to 
the pinion-shaft by a clutch. It will be seen from 
the dotted outlines that the spindle-sleeve and the 
sliding head are independently balanced by means 
of weights inside the pillar. The Hoffmann thrust- 
race at the spindle-nose is the only ball-bearing 
fitted to the machine, the drill-spindle having gun- 
metal bushes, and the other bearings cast-iron bush- 
—< the ring-oiling type that is shown in Fig. 220. 
essrs. Po also exhibit a 22-in. machine 
built on the same style of construction as the 24 in., 
but with a motor drive, this being represented by 
Fig. 217, Plate LX VIII. It is known as the 
. W. Barnes drill, as the Barnes patent drill 
chuck is incorporated in the spindle itself. We 
have shown the Barnes chuck as made separately, 
and the sectional view, Fig. 221, page 530, will be 
of additional interest, as showing the construction 
when this ingenious chuck is a permanent fitting. 
The spindle end is bored up to receive the collet 
or adapter as seen, or it may be adapted to carry 
the Barnes solid shank-drills slotted and domed in 
the manner peculiar to this mode of driving. The 
outside is turned with the two retaining grooves for 
the spring-controlled ball that locks the sleeve in its 
two positions, and slots are cut through for the 
reception of the two driving-keys, one of these, A, 
being seen in the section. The position of the 
sleeve is as for driving ; when it is slid upwards by 
the grip of the hand on the knurled y, the 
ponds... tin keys fall out into the annular recess 
at the lower part of the sleeve, and the adapter and 
drill fall out. 
A 36-in. sensitive radial drilling-machine at the 
stand is furnished with a similar kind of belt-drive 
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to the previous machine, and is also built with or 
without ball-bearings to the shafts and pulleys. 
The general view, Fig. 222, on e 530, and the 
engravings, Figs. 223 and 224, Plate LXIX.., illus- 
trate the general appearance, with an enlarged 
view of the saddle mechanism in Figs, 225 to 227, 
on the same plate. In Fig. 223 the arran 
ment of the Melts is seen, comprising a drive 
over the usual idlers to a double pulley on a 
stud in the turning axis of the radial arm, the 
upper portion of this pulley receiving the belt 
that goes around the spindle pulley, and is main- 
ror in effective contact at all positions by the 
idler at the outer end, and the two situated close 
to the spindle. This is indicated in the plan view. 
The radial arm (Fig. 223) is locked by a couple 
of screws, one in each boss, the handles being 
seen in the general views. Elevation of the table 
is effected by turning the handle on the end, which 
rotates mitre-gears that turn the telescopic screw. 
A maximum distance of 26 in. is obtainable between 
the surface of the table and the spindle nose. The 
plain bearing type of pulleys is shown in this 
drawing, but in the next detail, that of the saddle, 
the other alternative of ball-races is represented. 
In this, Fig. 225, A, A are the jockey-pulleys, 
fitted in a similar way to those in Fig. 223. The 
spindle pulley B has larger balls, and although 
it is mounted on a long sleeve held in the bearing 
below, it does not drive directly to the spindle 
through keys, as in the previous machine. Rota- 
tion is transmitted instead through the medium of 
a splined clutch C, which has claw-teeth to engage 
with teeth on mitre-gears below and above it. ‘The 
gear below is driven by pulley B, and when the 
clutch is slid downwards the spindle rotates in the 
direction for drilling and other operations. But 
for backing out taps the clutch is slipped into mesh 
with the upper mitre, and then the spindle rota- 
tion is reversed, taking place through the lower 
mitre, to the one D, and thence through the upper 
one to C. If the use of D is not required, it is 
pulled back by the knurled knob on its shaft 
end, and locked by a handle outside, with a pin 
entering in one of the annular ves seen 
turned on it. As this construction involves 
a longer portion of spindle, extra support is 
afforded by bronze bushings at the top and 
bottom of the bearings that flank the pulley 
and mitres. The lower part is carried similar] 
to the last spindle shown, with a combined Hott. 
mann bearing. The spring-box E is seen in Fig. 226; 
the action of the spring keeps the sieeve-pinion 
ready to revolve and run the spindle to the top 
position when the feed-lever F is released. G is 
used to tighten the cone-clutch of the worm-wheel 
H for power feeding ; J, the worm on the vertical 
shaft, is turned either by hand for slow feeding, 
utilising the wheel K, or by power when: the 
clutch L is put in by moving the lever M. An 
extension of the latter comes into line with a collar 
and stop-screw, seen in Fig. 225, for the automatic 
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trip action that unmeshes the clutch L. Such a | 
machine does not require much range in regard to 

feeds, and only two are provided, of 90 and 150 | 
revolutions per inch of spindle travel, obtainable | 
by altering the setting of lever N, which is capable of | 
being locked in three positions by a ball and spring, 
one corresponding to no drive, and two to positions in 
the keywayed bores of the gears O and P, seen in 
the sectional detail. The splined shaft Q, moved 
up or down by the collar which is controlled by N, 
has a gear keyed to it with a sliding key, and this 
gear receives its motion from a pinion R just below 
the pulley B. 

An adjustment of 8 in. is provided for the head 
on the face of the saddle, so that the spindle may 
be well supported when dealing with shallow pieces. 
As the head is balanced by the weight S, it is 
easy to move it by hand to the required position on 
the saddle ; clamping is done by the handle-nut 
T, which has a bolt fitting in the T-slot of the 
saddle. Adjustment of the latter along the arm is 
given by the hand-wheel U, with a shaft and pinion 
meshing with the rack on the top of the arm, and 
a solid clamping action is ensured by the tightening 
of handle V, which binds the saddle against the 
flat surface. 

The 18-in. and 15-in. sensitive radial drills are 
shown by the views, Figs. 228 to 234, Plate LXX. 
The 15-in. drill is provided with Hoffmann ball- 
bearings to every running part, and is noticeable 
also for the inclusion uf a change-speed gear-box 
mounted atthe rear of the column, so thatthe changes 
are made without any need for the attendant to move 
from his working position. In order to afford a large 
range of capacity in regard to depth of work, both | 
the table and the spindle-head are vertically adjust- | 
able, and each is balanced by a weight inside the | 
pillar, being locked by a handle-nut, the bolt of 
which passes through the slot on the front face of 
the pillar. 

The gear-box, Figs, 231 and 232, is made with a 
constant-speed pulley A, which is run either at 730 
or 800 revolutions per minute, the spindle speeds 
obtainable from each being pos Ke on the two 
views. The shaft, on which the pulley is attached with 
a set-screw, passes through, running in ball-races at 
each end, and turns a clutch-sleeve B that is movable 
to right or left by the ball-and-spring locked lever | 
©. This expands a split friction band, seen in the | 
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5-IN. CENTRE LATHE AT OLYMPIA. 
CONSTRUCTED BY MESSRS. F. M. FRYE AND CO., LONDON. 


(For Description, see Page 532 ) 
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detail end view, and compels the casing and gear D, 
or the other one, E, to revolve with the shaft. 
D and E mesh with gears F and G on the second 
shaft, also mounted in ball-races, and from these the 
drive is conveyed to gears and casings H and J on 
the third or belt-pulley shaft. Another friction- 
clutch at K then causes either of these to drive the 
shaft, on putting over the lever K. The pulley L 
then drives up by endless belt over the idlers M, M 
to the spindle pulley N. Careful provision will be 
noted in the shape of caps on the bearing ends to 
prevent leakage of oil. 

Referring to the detail of the pulleys and spindle 
fitting, it will be observed that a very long 
drive is obtained for the belt, giving greater efti- 
ciency than when the belt passes up over idlers 
close behind the spindle pulley. The pulleys 
M,M are run on ball-bearings supported by 
studs bolted to the bracket casting that is ad- 
justable along the bar projecting from the frame, 
so that belt tension is easily regulated. A long 
sleeve secured in the top hole of the frame 
receives the races for the pulley N, and absorbs 
all the belt pull, leaving the double keys at the 
top of the pulley to drive the spindle. The latter 
makes no contact again until the bottom bearing is 
reached, and here a double Hoffmann type is in- 
corporated, comprising a combined thrust and 
journal bearing. Feeding is accomplished in the 
usual manner by the pinion and adjustable lever, 
the latter being seen in Fig. 229, Plate LXX. 
Balancing of the spindle and sleeve is effected by 
a coiled spring inside the box, through which 
the pinion-shaft passes. Holes up to }} in. in 
diameter can be drilled on this machine. 

An 18-in. sensitive machine, built on the same 
general model as the 15-in. type, but without the 
gear-box, and having a table fitting on a circular 
column, is also shown, and is illustrated by Fig. 228. 
rhis is built with or without Hoffmann bearings to 
all the running parts, the spindle speeds in the 
former case being much higher. Using no gear-box 
necessitates the employment of a two-speed counter- 
shaft as well as a two-stepped cone, and the pulleys 
on the machine are arranged accordingly, as seen 
in the drawing, the fast and loose pulleys A and B 
flanking the cone C. The shipper-handles D, D 
are operated from either side of the machine, and 
are coupled by a rod, so that when onc belt is on 
its fast. pulley the other one is on its loose pulley. 
The movement of the belt from one step of the 
cone-pulley C to the other requires a readjustment 
of the bracket that carries the idler pulleys behind 





the frame. Holes up to 1} in. in 
diameter can be drilled with this 
machine. 


Messrs. GEoRGE SwIFT AND 
Sons, Hatirax. 


Messrs George Swift and Sons, 
of Halifax, display four machines, 
two lathes and two drilling-ma- 
chines, these having been selected 
to show the cone-drive and the 
all-gear drive in each type of tool. 
The cone-driven lathe is of 7-in. 
centres, with double back-gearsand 
two-speed counter-shaft, affording 
a range of 18 spindle speeds, while 
the all-geared one (Figs. 235 to 239, 
Plate LX XI.) is of 10-in. centres, 
driven by a 15-horse-power motor, 
and a series of 16 spindle speeds 
are producible by operating four 
levers. In the drawings a single- 
speed pulley is illustrated as the 
commencement of the drive, but 
for the purposes of the Exhibition 
a motor drive is installed, and the 
pulley is replaced by a sprocket- 
wheel, as seen in the photograph 
(Fig. 237), with a Renold chain 
from the motor - shaft pinion. 
Figs. 238 and 239 show the eas 
of the headstock gears. In these 
illustrations the various speeds 
given to each of the shafts is 
indicated, commencing from the 
pulley or sprocket-spindle, which 
runs at 480 revolutions, as speci- 
fied, or alternatively at 370 if 
desired. The scheme embodies 16 
spindle-speeds divided into four 
series, with four speeds in each 
series. The levers A and B in 
front of the headstock (Figs. 235 and 236) control 
the four series ; those on top, C and D, control the 
four speeds in each series. Lever A actuates the 
double-friction clutch at E, and B the claw-clutch 
F, while levers C and D operate the double-friction 
clutches G and H. It is impossible to put the 
gears in so that they run foul, owing to the manner 
in which the lever arrangements are interlocked. 

The lower part of the gears on the spindle and 
on shaft No. 3 dip into the oil that is maintained 
in the enclosed head and distribute it over the 
rest of the gears. Ring-oiling bearings are pro- 
vided for the spindle, and the ends of the other 
shafts are capped to prevent the oil from coming 
out. As seen in Fig. 238, a Hoffmann ball-thrust 
washer is situated at the rear of the spindle, 
behind the pinion that drives the motion for 
screw-cutting and feeding. Below this a casing 
is fitted, as seen in Fig. 237, to contain the 
reversing gears, and from this the gears con- 
nect to the feed-box at the front of the bed. This 
box is arranged to give six feeds, from eight to 57 
cuts per inch, by the manipulation of the levers 
seen in Fig. 235 on the front of the box. The feeds 
are reversible in the apron, and interlocking me- 
chanism prevents the clasp-nut from being closed 
on the screw while the feeds are in, and vice versd. 
A cast-iron guard, J, Fig. 235, is bolted to the apron- 
casting, and projects over the screw and feed-shaft, 
thus guarding these from injury from cuttings, 
work, spanners, &c., falling on them from the left- 
hand side; the guard also forms an additional 
bearing for the screw and shaft on that side. It 
may be noted that the gears for screw-cutting are 
independent of those for the feeds, and it is there- 
fore possible to bring either motion into requisi- 
tion instantly by operating the levers on the apron. 

In the 7-in. cone lathe, the same general features 
are embodied, with the exception that the screw- 
cutting motion is reversed in the headstock instead 
of outside the casting. A choice of back-gear 
ratios of either 3.28 to 1, or 10.75 to 1, is available 
for each step of the cone, and the spindle-speeds 
range from 15 to 428 revolutions per minute. 

The two drilling-machines, which are also adapted 
for tapping and studding, are of essentially different 
designs, the cone-driven one (3 ft. 6 in. in size) 
having its radial arm cast in one with the socket 
that fits over the pillar, on which it is raised or 
lowered by means of worm-gearing and rack and 
pinion, while the 4-ft. 3-in. gear-driven design has 
its arm bored to fit on the column and slide on the 


same, the column itself revolving upon the stem or'! 





pillar within. A shallow base-plate, also in the 


Second machine, is adopted in place of the boxed 


table of the other machine, as the capacity is greater, 
and deep objects may be reached by the combined 
movement of the spindle and arm. Fig. 240, 
Plate LXXII., represents the 4-ft. 3-in. machine 
as provided with a 10-horse-power constant-speed 
motor (by Electromotors, Limited), connected to 
the gear-box with a Renold chain. It is shown 
thus in operation. Three handles are brought 
outside the gear-box to effect the changes, of 
which there are twelve, varying from 44 to 489 
revolutions per minute, as specified in the table 
attached to the detail, Fig. 241. The second 
table below it gives the range available when the 
first shaft is driven at 310 instead of 400 revolu- 
tions per minute. 

The gears are laid out in one plane in the draw- 
ing, Fig. 241, but when in place in the box they 
occupy approximately four corners of a square. As 
seen, there are four claw-clutches, and three sliding- 
gears, by ringing the changes on which the twelve 
speeds are delivered to the last shaft, that is, No. 4. 

he drive is then carried up through the pillar and 
out through the column, Ae tay ter 6 sg and 
the horizontal splined shaft above the radial arm is 
thus revolved. From this the gears enclosed in 
the casing behind the spindle transmit, through 
reversing mitres, to the spur-gears that rotate the 
spindle. The smaller shaft to the right of the 
latter carries the feed-drive down into the feed- 
change box, where four rates are produced—namely, 
35, 55, 80, and 120, being in terms of the revolu- 
tions of spindle per inch of feed. Rapid hand- 
adjustment is fitted to the balanced spindle-sleeve, 
and there is also an automatic trip mechanism. 

Note may be made that the column will swing a 
complete circle in this machine: in a belt-driven 
type the radius of action is curtailed a little by the 
space occupied by the belt. To facilitate adjust- 
ments, the column is carried on ball - and - roller 
bearings, and the elevating-screw also has ball- 
thrust washers to reduce the friction of raising the 
weight of the arm and saddle. The power for elevat- 
ing is derived from the shaft inside the column 
previously mentioned, and the gears that revolve the 
screw are put into action to drive in either direction 
by shifting the lever seen on the splined shaft in 
front of the arm hub. 


Tue TirgHMan Sanp-Biast Company, Limitep. 


At the stand of Messrs. Geo. Richards and Co., 
Limited, Broadheath, Manchester, is exhibited a 
special form of plant for sand-blasting small tools 
and other articles ; this is shown in Fig. 242, Plate 
LXXII. It is built by Tilghman’s Patent Sand- 
Blast Company, Limited, of the same address. 
It comprises a single-acting air-compressor, with 
the valves contained in the cover at the top, 
an air-receiver to neutralise the pulsations, and 
keep up an even pressure. The receiver may 
be placed in either the horizontal or the vertical 
position, according to exigencies of space, and 
it is connected by a flexible hose to the closed 
chamber. Thisis built of a suitable height, so that 
the operator can pass his arms through the open- 
ings and direct the flexible blast-pipe and nozzle on 
to the articles to be cleaned, observing the action 
through the window. To protect the hands from 
the blast, rubber gloves are worn. The exhauster 
seen on the right removes the dust and spent air. 
This plant is built in two sizes, using 15 and 34 
cub. ft. of free air per minute, and consuming 1} 
and 2} horse-power respectively. One of the chief 
uses is for cleaning milling-cutters, twist-drills, 
and such tools aiver testesion, but small castings 
and forgings may also be dealt with. 


Messrs. ANDRE CiTROEN AND Co. 


Nearly in the centre of the Exhibition building 
the stand of Messrs. André Citroén and Co. com- 
mands attention. The central portion is occupied 
by an immense model in wood, though one would 
not suspect the fact, of a double helical spur-gear, 
16 ft. in diameter, 5 in. pitch, 20 in. face. The 
wooden model, built up in segments, and sunk 
partly into the ground, weighs over a ton. It 
would have been impossible to get the actual cast 
ing into the building and into place. The photo 
graph, Fig. 243, Plate LX XII., shows it slung in the 
firm’s workshops at Paris. It affords a striking 
reminder of the fact that these gears can be cut 
to very large dimensions. 

A very tine specimen of gear-cutting is that of 
three rolling-mill pinions, Fig. 244, Plate LX XII, 
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THE RING-ROLL GRINDING-MILL AT THE ENGINEERING EXHIBITION, OLYMPIA. 
ENGINEERS, LONDON. 


CONSTRUCTED BY THE STURTEVANT ENGINEERING COMPANY, 


(For Description, see opposite Page.) 
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each of which weighs 3 tons. These are made of 
forged steel ; they have tifteen teeth of 5}-in. pitch, 
and a width of face of 314 in. They were cut for 
the Acieries d’Homécourt, who have lent them for 
the purpose of exhibiting. 

The bevel gears are of equal size, having 42 teeth 
of 2} in. pitch by 8 in. face. They are being 
driven by an electric motor running at 650 revolu- 
tions per minute. There is a small s -reduction 
gear between the motor and the bevel gears, driving 
the latter at 150 revolutions. The reduction gears 
are enclosed in a box, and are absolutely silent ; 
the bevels are practically so. 

A set of single reduction gears is on the stand 
(not illustrated). It comprises a cast-iron wheel, 
5 ft. in diameter, of 112 teeth 1}} in. pitch, with 
8 in. width of face. The pinion has 8 teeth, giving 
a ratio of 14to 1 reduction. It is cut solidly ina 
forged-steel shaft, and is shrouded on both sides. 
Incidentally one may draw attention to the fact 
that, using end-on mills, by which alone unbroken 
double helical teeti: can be cut, shrouded gears 
present no difficulty as they do when teeth are cut 
with single-disc rotary cutters and with hobs, both 
of which must cut clear through the tooth-faces. 
Another fact which one observes with interest is 
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that the very high angle of spiral which occurs in , 
very small pinions, and which causes troublesome | 
interference with the disc rotary cutters, offers no | 
difficulty to the operation of the end-on mills. | 
Thus there is a set of double reduction gear in a 
case, in which the second - motion pinion, cut 
solidly with its shaft, has only four teeth. Here 
the total ratio of reduction is 60 to 1, obtained 
through one pair of spur and one pair of bevel-gears. | 

Various models, entire and segmental, are pro- | 
vided, by means of which visitors are invited to | 
test the smoothness of the rolling of the teeth. A 
conspicuous object is two large spur pinions of 


bronze, weighing 7 cwt. each, having twelve) 
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teeth, of 34-in. pitch and 17} in. width of face. 
With regard to the abnormal amount of wear 
which occurs in the end mills, on account of their 
small dimensions relatively to the disc-cutters, 
though this entailed much trouble in the earlier 
period of cutting double helical gears, this, we were 
informed, gives little anxiety now, the tools being 
made of a quality of steel which possesses great 
wearing properties. 


Messrs. F. M. Frye anv Co., Lonpon. 


As on previous occasions, there are large numbers 
of light lathes distributed among several stands, 
but which are neglected, being frequently over- 
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“NEWAYGO” SCREEN SEPARATOR AT THE ENGINEERING EXHIBITION, OLYMPIA. 


CONSTRUCTED BY THE STURTEVANT ENGINEERING COMPANY, LIMITED, ENGINEERS, LONDON. 
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shadowed by the mammoth tools and those charac- | 


terised bymore complicated and interesting matters 
of detail. Yet the small lathes fill a large place in 


the numerous little shops, and more so now than | 


ever they have done previously, because they supply 
the requirements of electricians, cycle and motor- 
vehicle builders and repairers. 


exhibited by Messrs. F. M. Frye and Co., of 


London, shown in Fig. 245, on page 531, we find | 


it embodies apparently no single feature that 
we have not observed in various lathes; but the 
intelligent combination of these contributes to 
the making of a good tool. The bed contains the 
most metal where it is most needed, suggestive of 
the cantilever form, though it has a foot to support 
it at the overhanging end. It has a gap swinging 
152 in., which cannot be dispensed with in any 
lathe intended for all-round service. Thereisenough 
metal beneath and around it to compensate for the 
removal of the metal by the gap. The supporting 
legs are braced by a stay-bar, not in the way, to 
prevent rocking movements. The lathe is fully 
provided for sliding, surfacing, and screw-cutting, 
and for cutting English threads from ,, in. to }-in. 
pitch, and also of metric threads from 0.2 mm. to 
7 mm., for which a 127-teothed translating gear is 
provided. A table provides the changes for these. 
Coarser pitches have to be calculated. The spindle 
has a ;{;-in. hole bored through it. Itruns in bushes 
of phosphor-bronze split to take up wear. The 
cone is driven by round belting. It has three steps, 
and, being back geared, six speeds are obtained. 
Being a treadle lathe, a large range is not necessary. 
The lead screw is disposed down the centre of the 
bed, and fulfils the functions of a feed-rod. The 
headstock swivels on the bed for doing short 
tapers, turning or boring. The tailstock sets over 
for long tapers, A hand-rest and a follow-rest are 
included in the equipment. 


Tue British THomson-Houston Company, 
Limtrep, Ruesy. 

In looking round Olympia one cannot avoid con- 
trasting the present with the past. Numerous are 
the points of difference. ne of these is the 
ubiquity of the electric motor drive. One firm 
alone has supplied eighty-five motors and control- 
panels for driving machine-tools—the British 
Thomson- Houston Company, Limited, of Rugby. 
Some of these have the firm’s silent ‘‘ Fabroii” 
pinions, used where absence of noise is a considera- 
tion. These pinions are self-lubricating and im- 
pervious to oil and water, and are not attacked by 
rats or other vermin. 


For these reasons | 
they merit more notice than is usually awarded to | 
them. Taking, for instance, a 5-in. centre lathe, | 
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includes examples of their grinding and screening 
plant, specially adapted for cement. Works and the 
grinding of phosphates, basic slags, &c, A feature 
of the Sturtevant system is the provision of sepa- 
rate screening apparatus, entirely apart from the 
grinding-mills, over which the material is passed 
after the successive grinding operations, in order 
to remove the finished product arising from each 
step as soon as it is produced. 

n page 532 we iNustrate the ‘‘ Ring Roll” mill 
exhibited by this firm, for which claims of greater 
efficiency are made over the more usual patterns 
of this type, whilst the design affords ready 
accessibility to the working parts for inspection 
or repair. As will be seen from Figs. 246 to 
249, the driven portion consists of an annular 
ring mounted on a horizontal driving - shaft, on 
the inner face of which a renewable chilled-iron 
or manganese-steel roller-path is fitted. This ring 
revolves within the machine-casing, the door of 
which carries three rollers, seen in Fig. 249, so 
arranged that they can be brought to bear upon 
the revolving path with any desired pressure by 
means of a system of springs and compensating 
levers, as described later. The hopper at the top 
of the machine delivers the material to be ground 
on to the revolving ring, which carries it succes- 
sively beneath the rollers, and thus the grinding is 
performed by a pure rolling action. It will be seen 
that the arrangement of the rolls gives a balanced 
radial load upon the ring, and that consequently 


Tue Sturtevant ENoreerixo Company, Limite. | the driving-shaft has only to support the weight of 


The exhibit of the Sturtevant Engineering Com- 
pany, Limited, 147, Queen Victoria-street, E.C., 


the latter ; further, it will be seen that the shocks 
due to grinding are not transmitted to this shaft. 








Another point of interest is that the ring and rolls 
both run in a fixed vertical plane, thus preventing 
the spilling of unground material from the ring. 

The arrangement of mounting the rollers is 
shown diagrammatically in Fig. 248, whilst the 
actual construction will be followed from the illus- 
trations already referred to. The spindles upon 
which the rolls revolve are secured in bell levers 
A, which are free to oscillate around fulcrums B 
on the door of the machine. The inner ends of 
these levers abut, by means of the washer, shown 
in Fig. 248, on the star-casting C, which is provided 
with three springs D at the outer ends of its arms, 
these springs exerting pressure in an axial direc- 
tion. As will be seen, the effect of this pressure is 
to force the rollers radially into contact with the 
ring-path, and by suitably adjusting the compres- 
sion of the springs any desired pressure can be 
arranged according to the class of material being 
dealt with. It will further be seen that although 
the arrangement allows for the free movement of 
the rolls, the radial pressure exerted by them upon 
the ring is always equally distributed. Thus as the 
revolving ring draws the irregular-shaped pieces 
of material beneath the rolls they are free to move 
radially, the result being that a combined crushing 
and hammer action is exerted on the material under 
treatment. 

The door of the machine is mounted on hinges, 
and by the removal of a few. bolts can be thrown 
back for the inspection of the working parts, the 
details of which are sufficiently clear from the 
illustrations given. 

The ‘‘ Sturtevant-Newaygo ” screening plant ex- 
hibited is shown in Figs. 250 to 252, annexed, and, as 
will be seen from these illustrations, isof theinclined 
vibrating type. An advantage of this type is that 
a screen of a coarser mesh may be used than would 
ordinarily be necessary to give the required size to 
the product, whilst by varying the slope given to 
the screen a certain amount of adjustment can be 
made in the size of the finished material. The 
screens are enclosed in a dust-tight casing, at the 
upper end of which a hopper with worm dis- 
tributor is placed, whilst at the lower end are 
arranged estan for the tailings and the product. 

Two superimposed screens are usually employed, 
the lower one of which gives the required product, 
whilst the upper and coarser screen removes the 
heavier material and saves the final screen from 
undue wear. They are both mounted in frames, 
and the lower one rests on springs, one of which is 
seen in Fig. 252. The upper one is carried from the 
one beneath by means of distance-pieces resting on 
longitudinal ‘‘ tension-strips” attached to the mesh, 
these strips forming part of the vibrating system 
u This vibrating mechanism is clearly shown 
in the front view of the machine given in Fig. 251, 
and in more detail in Fig. 252. It consists of a 
set of revolving shafts carrying jointed strikers 
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which deliver a series of blows upon plungers pass- 
ing through the casing and upper screen, and resting 
upon the tension-strips of the lower screen seen in 

ig. 250. Thus the blows transmitted to the 
plungers cause the meshes to vibrate, and results in 
the material freely passing through without clogging. 

For both the machines described the Sturtevant 
Company claim a considerable saving of power and 
absence of vibration, whilst the simplicity of design 
results in a reduced cost of maintenance. It is 
stated that the output of a No. 1 size ‘‘ Ring-Roll” 
mill, dealing with cement clinker passing a 1-in. 
ring, is 3 tons per hour of 40 mesh product, taking 
a power of 22.5 brake horse-power, whilst the 
No. 2 size will produce 5 tons per hour from 1}-in. 
material, with a power of 35 brake horse-power. 
The power required to drive the screens is about 
1 horse-power, and the machine will produce about 
3} tons per hour of 76 mesh material. 

In addition to the grinding plant, dealt with 
above, the Sturtevant Company also exhibit one 
of their steam-turbines, which we hope at a later 
date to deal with fully. 


Messrs. WicksTEED’s SawInG-MACHINES. 


Messrs. Charles Wicksteed and Co., Limited, of 
Kettering, show a collection of nine of their recip- 
rocating sawing-machines. As most of these were 
illustrated and described in our issue of August 9 
last, pages 207 to 210, in the reprint of Mr. 
Wicksteed’s paper read before the Institution of 
Mechanical Engineers, it is unnecessary to repeat 
the descriptions. There is, however, a newly- 
built machine of special design, only briefly alluded 
to in the paper, and employed for sawing the webs 
out of crank-shaft forgings. The peculiar point 
about the design is the inclusion of a horizontally 
working blade, in addition to two vertical ones, so 
that three cuts are made for the removal of the 
block of metal which has to be taken out to pre- 

are the forging for turning. This involves the 
inclusion of a modified type of the Wicksteed 
mechanism, including the oil-cylinder and ram for 
lifting the blade away from its cut on the return 
stroke, and an adjustable balance-weight to regulate 
the pressure on the saw. 

This machine is illustrated by Figs. 253 to 256, 
on Plate LXXIII., three of the views showing it 
with the crank-shaft in position in the Y-blocks. 
The crank-dises for reciprocating the vertical and 
the horizontal blades are lettered A and B respec- 
tively, both being driven off the fast and loose 
pulleys (making 300 revolutions per minute) 
through the pinion and spur-gears, which are 
clearly seen in Figs. 253 and 264. A connecting-rod 
from the crank-pin of A transmits the motion to 
the sliding-frame C, moving on a pair of round 
rods fixed in the pivoted frame D, these rods 
having a connecting tie-bracket at the outer end, 
fastened with a suspension strip to the boss at the 
end of D. A heavy weight E can be moved along 
by means of the quick-pitched screw, to apply the 
greatest pressure for cutting, or to almost Celaes, 
and so relieve the saw of nearly all the weight 
for delicate cutting. The frame C carries the 
saw-frames themselves by means of two right and 
left-hand screws (see Fig. 255) passing through their 
bosses ; the screws are coupled to rotate in unison 
by sprocket-wheels and chain, and when the handle 
G is turned the blades can be adjusted from a 
minimum pitch of 2} in. to a maximum of 9} in.; 
with special attachments the range may be extended 
from 1} in. to 16in., the latter adjustment being 
employed for sawing the outside of the webs after- 
wards, thus saving much time on a valuable lathe 
subsequently. 

The hydraulic ram is seen at H, the operation of 
this being controlled by the smaller ram or piston 
worked from the eccentric on the crank-disc shaft, as 
will be seen in Fig. 253. Oil is used in the cylinder, 
and when the cutting stroi:e is completed, the 
eccentric causes the piston to close its port, and so 
the oil lifts the ram, and wita it the rod that con- 
nects to the frame D. On the return stroke the 
frame is allowed to come down gently into the cut 
again by the gradual expulsion of the oil, in dashpot 
fashion. The blade cuts on the inward, or pulling, 
stroke. The ram is of four-function type—that is, by 
moving the small handle J at the front of the 
machine, a four-way cock is set to either let the 
saw be lifted from its work to any height, or to rest 
in any position, or to lower on to the work, or finally 


to lift the frame on the return stroke, this last being 
the working cycle, while the other three are for the 
purpose of making adjustments of saws or work. 





Tracing out the mechanism of the horizontal 
saw, working in the base of the machine, the rela- 
tions between the crank-disc B and the uprights of 
the frame K, K are seen best in Fig. 253, where the 
union of the connecting-rod end to a cross-bar and 
brackets bolted to two round bars is evident. The 
arms K, K are clamped to these bars and move 
with them, reciprocating the blade. A frame L 
forms the bearing for the bars, and this again is 
supported on two bars held in a table-casting M. 
To permit of the necessary vertical adjustment cf 
the blade (3 in.), this table is movable up or down 
on a slide-way at the end of the base-casting (see 
Fig. 253) through the vertical screw, mitre gears, and 
handle N. It is clamped by a pair-of bolts, the 
nuts of which are seen in view, Fig. 256, on the 
end plate. O is a balance-weight on a lever which 
is pivoted in a bracket in the base, and attached to 
the table M (see Fig. 253), so that the mass of the 
latter and its details is balanced, and this compen- 
sates for the overhanging position of M. 

The feed to the saw is produced by a weight P, 
Figs. 253 and 255, carried on a rod and provided with 
screw for adjustment, its weight having the effect of 
turning the shaft Q, on which levers R, R are 
secured. To push the slide L over, R, R are coupled 
to it with links 8, 8S. In Fig. 255 this slide is shown 
at its final position with the saw at the end of the 
cut. Adjustment of the slide to bring the saw 
into any desired position is accomplished through 
the turning of the handle T, which rotates the 
screw U. V is a lever for throwing a_half- 
nut into engagement with the screw by means 
of its eccentric spindle; this is necessary to 
leave the screw free to slide through the bearing 
cast on M while the feed ison. A similar kind of 
four-function ram W is employed to relieve the 
frame on the return stroke, but it is modified to 
suit the different conditions of leverage, by the 
introduction of a cross-bar on the ram, pulling two 
links X, X pinned to rocking levers Y, Y keyed to 
the shaft Q. The latter is thereby twisted suffi- 
ciently to pull R, S and M back, and on the cutting 
stroke they return, and the effect of the weight P 
is again felt in the cut. 

In operating the machine, the crank-shaft, 
having had a hole drilled in the web to give 
a starting position for the horizontal saw, is 
bolted down, and the vertical blades are adjusted 
and set to work. Then the horizontal blade is 
threaded through the hole and started also. Gene- 
rally there is less length to travel in the hori- 
zontal direction, and consequently the sawing there 
is concluded before the vertical cuts have been 
completed. In this case the horizontal blade is run 
back to a central position in the kerf, and the vertical 
blades continue working until within about ,,; in. 
of the horizontal cut, and are then stopped, to pre- 
vent the block of metal dropping out and perhaps 
breaking the blades. Stops are provided to arrest 
the feed of the vertical and horizontal frames at 
the proper places. The power consumed is about 
2 horse-power, and the sawing is done very accu- 
rately. A 6-in. by 6-in. web can sawn out in 
about 36 minutes. A simple form of oe 
submerged in the suds-tank, is used to supply 
lubricant to the blades. 


Messrs. C. W. Burton GRIFFITHS AND Co. 


The stand of Messrs. C. W. Burton Griffiths 
and Co., of Ludgate-square, London, E.C., is a 
very large and attractive one. It includes some 
tools shown for the first time, in addition to many 
which are familiar. We illustrate a selection from 
these, and begin with a new tool, the ‘‘ Victor ” 
automatic turret machine (Austin’s patent), Figs. 
257 and 258, Plate LXXIV., built by Messrs. 
Smith and Coventry, Limited, which firm has a 
stand of its own at Olympia. 

Amidst the designs of turret lathes, of which 
there seems no end, this one occupies in some 
respects a unique place. To begin with, the bed 
is cylindrical in section, the form which Dr. Nicol- 
son has strenuously advocated. It is a marvellous 
casting also from the point of view of the moulder, 
for it is cast in one with the headstock, with 
the feed gear-box and the cam-motion box below, 
which forms also one of the legs, the other leg also 
being cast, and both having waste-oil troughs sur- 
rounding. The bed besides has two unveiled vees 
running along the upper portion, and two vees on 
the lower portion, and the whole is tied together 
with cross-braces, and an opening is provided 
beneath the chuck which permits the cuttings to 





fall into the portable receptacle below, which is 








large enough to contain the swarf from a week's 
work. 

The headstock is of the all-geared design, with 
a single pulley-drive. The spindle speeds are 
arranged in groups of four, having a total range 
from 124 to 3.85 revolutions per minute, the 
number of speeds being twelve. They are obtained 
by means of friction clutches operated by a quickly. 
rotating eee shaft, and they are made 
instantaneously. he gears run in oil. The 
spindle is of 0.50 per cent. carbon steel, is ground 
all over, and has a hole 2? in. diameter through it. 
Its front bearing measures 44 in. in diameter and 
is 64 in. long; 24 in. diameter can be swung over 
the bed, and 18 in. over the cross-slide. 

The turret, with four faces and holes 24 in. 
diameter, is carried by a saddle mounted on a long, 
separate slide fitted to the bed. The turret and 
saddle have two lengths of effective travel—16 in. 
and 22 in., for short and long work. By the intro- 
duction of the separate slide, the distance from 
the point where the saddle receives the pressure, 
and obtains its movement from the cams on the 
main drum, is only 5 in. from the centre line 
of the turret tools, and the thrust to the saddle 
is thus in as direct a line as possible. The 
turret-saddle has a separate adjustment of 6 in. 
along the bed in relation to the cam-drum, which 
is made without affecting the relative positions for 
indexing and locking the turret. The turret does 
not commence to revolve until the saddle has moved 
back to the end of its stroke. After it has been 
revolved, it is automatically clamped solidly to the 
saddle by means of a split-ring of wedge-section, 
which, gripping the turret all round on its largest 
diameter, binds the turret and saddle together 
almost as rigidly as if they were one piece. The 
locating bolt to the turret is placed in the centre 
of the saddle, with tapered adjusting strips on each 
side, by means of which wear on the bolt can be 
taken up. 

A unique feature in the cross-slide is that the 
two slides can be swivelled to any angle, so that 
angular cuts can be taken as readily as parallel 
ones. Each slide is independent of the other, and 
each has a longitudinal and cross movement, both 
being automatic. The advantage of the longitu- 
dinal traverse is that the outside diameters of long 
drums, pulleys, pistons, and similar articles can be 
turned better thus than by tools projecting from 
the turret. The longitudinal traverse is obtained 
from thrust-bars, which project from the saddle, 
and which come into operation at any predetermined 
point in the forward movement of the turret. The 
maximum longitudinal traverse of the cross-slide is 
22 in., of the cross traverse 68 in. Besides the 
movement derived from the forward motion of 
the turret, the cross-slide, like the turret, has five 
geared feed changes, in addition to hand adjust- 
ments for setting up. 

The five changes of feed are derived from the 
grooved drum seen underneath the headstock. The 
five grooves receive interchangeable cams, which 
operate a lever connected to a sliding key in the 
change-feed gear-box above, seen in the rear view. 
The range obtained thus is 0.006 in., 0.0108 in., 
0.0194 in., 0.0348 in., and 0.0623 in. These can 
be altered when desired by changing the train of 
gears. The main drum, which gives motion to the 
turret saddle, is a constant-angle drum, requiring 
no changing of cams. It makes one revolution for 
every stroke of the turret. 

There is a quick constant motion for all idle 
movements, obtained by means of gears directly 
from the main pulley or first-motion shaft. Being 
independent of the spindle speeds, it can be used 
for all movements of the machine when the tools 
are not cutting. The feed changes come into action 
when the machine is on the quick motion. The 
machine stops automatically on the completion of 
the work. A safety device is placed in one of the 
driving gears, so that if anything should jam, the 
device would give release before fracture could take 

lace. The machine requires 5 or 6 horse-power to 
drive it. 

Many years have gone by since the first Pittler 
turret lathe was shown in London, a small affair 
with a cylindrical bed, on which the saddle of the 
slide-rest could be swung at any angle. Its advent 
coincided with the boom in cycle-building. Since 
that time the general design has been amplified, 
and developed in capacity, power, and outlines until 
it takes rank with the big tools of the motor-car 
builders and general engineers. It is so familiar 
that an extended description of its details is not 
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demanded. But no spology need be offered for 
recapitulating its leading features, as illustrated 
by the one shown at the stand of Messrs. C. W. 
Burton Griffiths and Co. (see Fig. 259, Plate 
LXXIV.). It is one of medium dimensions, taking 
bars up to 1? in. through its hollow spindle. The 
height of centre is 83 in. Lathes of the same design 
are made in six sizes, to take bars from 1 in. in 
diameter in the smallest , ig 34 in. in the largest. 

The lathe belongs to t group in which the 
turret head is disposed vertically, and therefore it 
rotates around a horizontal axis instead of around 
a vertical one, the latter being by far the more 
usual method. Avoiding any discussion here as to 
the relative advantages possessed by each method, 
it is enough to say that the turret in the illustration 
is able to carry sixteen tools disposed around its 
periphery, each having its separate stop indepen- 
dently adjustable, and that additions are often 
made which extend the utilities of the machine, 
such as a chasing-arm, a surfacing feed to the turret, 
a taper attachment, a self-centering chuck, and 
automatic wire feed. 

The unique features of this machine are located 
in the turret and its methods of operation. It is 
a tool-dise carried by a horizontal shaft in long 
bearings in a supporting carriage. It has teeth on 
its circumference, by which, through a pinion, it is 
rotated either by hand or automatically. While in 
action during cutting, it is locked by a bolt outside 
the periphery of the tool-circle. For each tool 
there is a stop for diameter and one for length. 
Tools are mostly of round bar; when necessary, 
gripped in holders of round bar, though other forms 
and box tools are used when desirable. Frequently 
adjacent tools are set up to perform two or more 
operations simultaneously. The net result is that 
a larger number of tools can be employed than in 
a hexagon turret-lathe, and therefore the cross- 
slide is dispensed with. The turret carriage is fed 
longitudinally through a belt-drive from the head- 
stock end, an intermediate box of change-gears 
giving four speeds, thence to worm-gears at the 
other end. The cross-handle provides for rapid 
adjustments when setting up. The headstock is 
friction back-geared, the lever being seen in front. 

Keyway-cutting machines practically appropriated 
the older monopoly of the slotting-machines in this 
kind of work many years ago. In all the earlier 
machines the serrated cutter occupied a horizontal 
position. Then for a long time and up to the pre- 
sent the vertical disposition took precedence in 
key-seaters. There seems now a tendency to go 
back to the older arrangement, as there are two 
powerful ‘‘ keyway broaching” machines in the 
Exhibition with the cutter-bar or ‘‘ broach” hori- 
zontal. One of these is described in another part 
of this article, the other, shown at the stand of 
Messrs. Burton Griffiths and Co., is illustrated by 
Fig. 260, Plate LXXIV., and the makers, the La 
Pointe Machine-Tool Company, of Hudson, Mass., 
U.S.A., state that about 500 of them are in use. 

The general design of these machines is very 
simple, but the details of construction are modified 
in each of the four sizes in which it is built. The 
cutter-bars are pulled through by means of a screw 
and nut operated by the fast and loose driving- 
pulleys at the rear, driving through gears. In 
the machine shown, the driving-screw is 2? in. in 
diameter, of 1} in. pitch, the driving-nut is 8} in. 
long. The speed of the driving-pulley on the machine 
is 600 to 650 revolutions per minute, and the gear 
ratio from the driving-pulley to the driving-gear is 
10to 1. The stroke is 50in., and the machine 
will cut up to a l-in, keyway 8 in. long, or a }-in. 
keyway 12 in. long, or broach a square hole 6 in. 
long. An oil-pump is supplied for lubricating the 
work. The smaller and the larger machines in- 
clude a wide range of capacities. 

This is a brief statement of the main features 
of the machine itself. The nature and extent of 
the work done on it calls for a more extended 
account. It is both a key-seating and a broaching- 
machine, and therefore the equipment of tools 
includes more than the bars serrated along one 
edge for keyway-cutting. It will broach holes 
that are square, hexagonal, castellated, round, or 
of irregular shapes, and in a wide range of sizes 
up to the maximum capacity. The demand for 
machines possessing such extended capabilities is a 
direct result of the growth of motor vehicles, in 
the gear-boxes of which square and castellated 
shafts are common. The cutting of square or 
any holes other than round has; in the absence 
of the broaching-machine, been done on the 


slotting-machine, just as all the old keyway-cut- 
ting was done. The broach finishes a hole accu- 
rately and quickly in a draw-cut occupying from one 
to two minutes only, and we can therefore readily 
accept the statement that the time occupied is only 
about one-fifteenth of that required on the slotting- 
machine. The work to be done uires no 
fastening to the machine, but is merely slipped on 
the work bushing, three of which are supplied in a 
standard set to it on the nose of the machine or 
on the broach. Three or more small gears may 
often be done at the same time, arranged in series. 
Broaches of different sizes are fitted to the sliding 
head of the machine by means of a pull bushing. 

A keyway is cut with a bar serrated along one 
edge. A square hole is broached with a bar 
serrated on alJl four edges. A tapered square hole 
is treated in four separate operations, with a bar 
shaped to deal with each corner separately. Round 
holes are finished with cylindrical broaches instead 
of by reaming. Double and quadruple key-grooves 
are cut by broaches shaped correspondingly. In- 
ternal gears and internal ratchets are cut by broaches 
of suitable form. Oblong holes can be dealt with, and 
oblong slots also, in preference to doing them by 
milling. Spiral grooves are cut, the end of the work 
being ae against a rotating support bushing on 
a ball-bearing, which allows the work to revolve in 
a spiral path as the broach is being pulled through. 

It is impossible to give an account of a compli- 
cated screw-machine that will be intelligible apart 
from the help of drawings. There are a goodly 
number of such machines at Olympia. We illus- 
trate one, Fig. 261, page 536, at the stand of 
Messrs. Burton Griffiths and Co. It is one of the 
Pittler machines, and is turning out small screws 
} in. in diameter by 4 in. in length, with a round 
head } in. in diameter, already nicked for the screw- 
driver, at the rate of 32 per minute. The machine 
takes rods up to in. in diameter through its 
hollow spindle, and is the smallest in a series of 
three. The rods are held in a collet chuck in the 
headstock, with automatic feed following the cut- 
ting off of finished articles. The feeds to the tool- 
slides, both longitudinal and cross, are derived from 
the cam-shaft, which is driven by a two-stepped belt 
cone and worm gear ; the worm spindle can be dis- 
connected when changing belts or setting up tools. 
The longitudinal slide carries one tool, and the 
cams are arranged in such a way that the slide is 
fed only while the tool is working. The slide 
is provided with a tool-holder for drilling and 
boring. It is also fitted with a tool-holder and 
steady-rest for turning long pieces. A screw- 
cutting attachment is driven from the spindle by 
a special shaft through gear-wheels, and trans- 
mitted by gear-wheels to the die. The cross-slide 
is in two parts, and so that the tools can be worked 
together or independently, circular forming and 
cutting-off tools are used in these. Lateral adjust- 
ment is provided to the tool-posts, and teeth engage 
with the circular tools, so that they cannot get out 
of place. Knurling-wheels are also carried. 

e 42-in. Gisholt boring-mill shown at this stand 
is one of a series which has long enjoyed a high 
reputation (Fig. 262, page 536). It is belt-driven, 
but the motor-drive may be substituted. The head- 
stock is friction back-geared, giving six changes of 
speed, doubled if a two-speed countershaft is 
employed, giving from 2 to 60 revolutions per 
minute of the table. The tool-heads are indepen- 
dent of each other. Each has ten feeds in all 
directions, ranging from ; in. to ? in. Micrometer 
index dials are fitted at the end of the cross-rail, 
reading to 0.001 in. on all feeds, so that the tool 
can be moved 0.001 in, or more in any direction 
without the use of ascale. A trip device enables 
any feed to be stopped automatically at any pre- 
determined point. All gears are encased. 


Tae Locomotive SUPERHEATER CORPORATION, 
Looitep. 


The most prominent appliance exhibited con- 
nected with locomotives is, perhaps, the super- 
heater shown by the Locomotive Superheater 
Corporation, Limited, of Palace Chambers, Bridge- 
street, Westminster, S.W. This we illustrate in 
Figs. 263 and 264, Plate LXXV. As is well known, 
it is a type of smoke-tube superheater developed by 
Mr. J. G. Robinson, Chief Mechanical Engineer of 
the Great Central Railway. Its chief characteristic is 
simplicity, the superheater elements being expanded 
direct into the header casting, all flange or union 





joints for this purpose being abolished. e header 
is, as usual, divided into compartments, so that the 


saturated steam coming from the boiler has access 
to all the superheater elements, while the super- 
heated steam leaving the elements is disc 
into another compartment of the collector or header, 
and carried thence to the cylinders. The arrange- 
ment will be clear from Figs. 263 and 264 to all who 
are familiar with ordinary superheater practice. The 
smoke-tubes in which the superheater elements are 
placed are of sufficiently large diameter to allow of 
the ends of the elements being inserted into the 
header without removing the latter. They are 
expanded into the header in the manner shown in 
Fig. 265, by means of a special roller expander 
mandrel worked with a worm, and thus suited for use 
in confined places. A special tool has likewise been 
devised for removing the elements from the collector- 
header. This is illustrated in Fig. 266. A dolly 
is used which is reduced at one end so as to fit just 
inside the open end of the element to be removed. 
This dolly has a shoulder on it larger than the hole 
into which the element end fits. A distance or 
abutment piece is also used, as shown in Fig. 266, 
and between the two a wedge is inserted. The 
tube is easily driven out by a few blows of the 
hammer, without damage of any kind, so that tubes, 
if removed, can be re-inserted and re-expanded in 
the header so as to be perfectly steam-tight. 
Another feature of this su sbeaher is the abolition 
of the rather cumbersome damper gear usually pro- 
vided, and the substitution for it of what is termed 
a draught-retarder. This is so simple as scarcely to 
need explanation. It consists of a set of small 
steam-jets, one being placed opposite each of the 
large smoke-tubes in the smoke-box, the jet being 
directed down the tube towards the fire-box. 
This apparatus is coupled with the blower, so that 
when steam is shut off, and the blower is put on, 
these small jets blow steam down the large smoke- 
tubes, thus neutralising the effect of the blower 
on these tubes. This prevents overheating of 
the superheater elements when steam is shut off. 
In addition to simplicity in action, this ny owen 
certainly has an advantage over the common damper 
gear in that it scarcely obstructs the smoke-box, and 
with it inspection of the tubes and superheater ele- 
ments is much easier than with dampers and casing. 
In addition to the superheater itself, the firm 
exhibits piston ‘and relief valves for use on super- 
heater locomotives. The piston-valve datnel tr 
Mr. Robinson consists of a built-up valve of mild 
steel stem and discs, fitted with three split cast- 
iron packing-rings arranged so that the joints are 
ype and held in this manner over bars 
in the ports. The relief valve is a differential 
valve, one side of which is in connection with 
the steam -chest, and the other with the cy- 
linder. If the pressure rises in the cylinder 
above that exerted in the other direction by the 
live steam, the valve is forced open. If steam is 
shut off, the valve opens. The valve therefore 
operates when drifting, and also serves as a priming 
or water relief valve. 


Messrs. AtrreD Herpert, Limitep, Coventry. 


In our last issue (see page 491 ante) we described 
the Heald cylinder-grinder exhibited by Messrs. 
Alfred Herbert, Limited, of Coventry. We are 
now able to give in Fig. 267, Plate LXXV., detail 
views of the grinding head of that machine. The 
grinding spindle A is contained in two eccentric 
sleeves B and C. The sleeve B is revolved in 
the main bearings D at a slow rate by a belt; 
C is adjustable within B, and the grinding spindle 
A is fitted eccentrically within C. By revolv- 
ing the inner sleeve C within the outer one B, 
the eccentricity of the grinding-wheel spindle is 
regulated to suit holes of different bores. A 
geared feed arrangement at the right hand of the 
figure (see the small detail), rotating the sleeve C, 
effects these eccentric changes. It is operated 
by the knob E, which turns spur-gears on two 
spindles, and a worm on the second spindle engages 
with a worm gear which encircles C. If rapid 
adjustments have to be made, a crank-handle is 
slipped on the squared end of the lower spindle ; 
for making minute and precise feed adjustments 
while the wheel is rotating at high speeds, a lever 
engaging with a star-wheel F on the same spindle 
as the knob is preferable; this lever has to be 
moved by the operator, and it effects an adjustment 
of about a quarter-thousandth of an inch in 
radius. The spindle is driven by vee leather 
belts on the pulleys seen at the left hand, giving 
a circumferential to the wheel of from 





5500 to 6000 ft. per minute. The sleeve B is 
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operated through gears from a single belt-pulley, 
from a gear-box, by which the speeds of rotation are 
varied. A pinion on the shaft drives a large gear G 
encircling and keyed on the sleeve B; provision for 
taking up wear is made on the inner sleeve and on 
the grinding spindle. The spindle A runs in three 
tapered split bronze bushes, thrust in or out of their 
seatings by means of the threaded nuts. The bushes 
are expanded in their seats by four pointed screws 
and a chisel-pointed pin. The protective devices and 
the methods of lubrication will be noted. The wheel 
is carried at the end of a long extension sleeve, 
which is made of rigid proportions in order to 
absorb vibration, and enable the heavy duty im- 
posed on it by the overhang of long bores to be 
done satisfactorily. It is fitted into the nose of the 
sleeve C with a coned neck and a parallel thread. 
The end of the spindle is tapered to receive wheels 
mounted on collets to facilitate changing. 


Messrs. DaRLInc AND SELLERS, Limrrep, 
KEIGHLEY. 


Messrs. Darling and Sellers, Limited, of Keighley, 
show eight samples of their machine-tools, compris- 
ing a 48-in. automatic spur-gear cutting-machine of 
their well-known type, two plain milling-machines, 
one vertical milling-machine, and three high-speed 
lathes, representing cone-pulley and all-geared 
drives for comparison. A 7-in.-centre straight-bed 
lathe for sliding, surfacing, and screw-cutting is seen 
in the view, Fig. 268, Plate LXXVI., and a sec- 
tional plan through the headstock is given in 
Fig. 272, on page 537, showing the parts in the 
position they occupy—that is, approximately in 
one plane. The table of spindle speeds on this 
view shows that a range of twelve rates is produced 
by the operation of three levers, two on top of the 
cover, and one double one at the front. he two 
knobbed handles, seen in Fig. 268, at the right and 
left-hand sides, are for operating eccentric shafts, 
but they do not actually give any speed changes. 
Thirteen gears are utilised in producing the twelve 
changes, and the mechanism incorporates a double 
friction-clutch, three sliding-gears, and one claw- 
clutch (lettered A, B, and C respectively), Fig. 272, 
page 537. A first gives two rates for the sleeve D, 
through the driving of either pair of wheels E or F, 
and from the gears on the sleeve three speeds may 
be imparted to the spindle-sleeve G by sliding the 
gears B into three lateral settings. As G runs 
loose on the spindle, driving cannot occur until the 
clutches C are engaged, to afford a direct connec- 
tion, or alternatively the back-gears H are put in 
by means of their eccentric shaft (as seen in the 
drawing), clutches C in that case being withdrawn. 
In the table of speeds the last line shows the six 
back-geared rates, the one above being those with 
the clutches C in engagement. The lever J is 
necessary in order that the back-gears may 
swung out of the way while these clutches are 
meshed, and K, for the sleeve D, is operated to 
enable the changes there to be conveniently 
effected. 

Hoffmann bearings are fitted to the pulley-shaft, 
and a thrust-race is situated behind the spindle- 
sleeve, the pressure being taken against the bearing 
brasses. Lubricating arrangements include ring- 
oiling to the bronze spindle-bearings, and an internal 
prem through lubricators to the first and second 
shafts. The headstock casting and its cover form 
an enclosed bath, in which a plentiful supply of 
oil is placed, so that the gears all have an ample 
amount on their teeth. 

The pinion on the spindle, outside the rear bear- 
ing, drives both the screw-cutting and the feed 
motions, the former being reversed by the handle 
seen below the end casing in the view, Fig. 268, 
and the latter having three changes by moving the 
handle over the quadrant below the headstock while 
the lathe is running. Although this feed-drive is 
positive, a safety slip is provided for by the friction- 
clutches in the apron which put in the sliding 
and surfacing motions. An automatic trip, with 
drop-worm, is incorporated in the apron, the trip- 
block being visible in the photograph, clamped 
to the ledge which forms the lower tier of the 
firm’s patent bed. This double-tier bed, as is 
well known, affords an auxiliary support to the 
overhanging saddle, and increases the effective 
width of bed. It is employed in conjunction with 
the raised narrow guiding strip on the edge of the 
front shear, there ome no contact of the saddle 
on the vertical edge of the hinder shear. The 
cross-feed screw, as seen in the photograph, is 
arranged with a quick-withdraw motion. Two 
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bolts hold down the loose poppet, the front one 
being set as near as practicable to the edge of the 
base, the better to resist the lifting effect experi- 
enced while doing heavy turning. 

The 9-in. all-geared lathe is built on much the 
same lines, but the other 7-in. lathe has a gap-bed, 
and a range of twelye spindle speeds through 


step cone and a two-speed countershaft ; the 
headstock is friction-geared. al ; 

The view, Fig. 269, on Plate Lax Vi... illus- 
trates the Darling and Sellers spur-gear cutting- 
machine, one which has achieved a deservedly high 
| reputation in English shops. Being designed to cu 
only the one class of gear, its elements and move- 
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‘nents are correlated each to its own particular func- 
‘ons, without relation to any others, and the highest 
eliciency possible is thus secured. Notwithstand- 
‘ng the immense advances which have been made 
= recent years by the generating machines, the 
fact that the spur-gear cutters of the type illustrated 
old their own so well says much in a of the 
value of such machines. The older universal 
machines which cut, in a fashion, spur, spiral, and 





bevel-gears with single-disc rotary cutters have 
been displaced in modern shops by improved 
and highly specialised designs. The illustration 
represents one of these, in which, for spur-gears 
alone, a high degree of accuracy and a big output 
are readily obtainable. This machine is one of a 
series of three, having a total maximum range 
between them fer gears of 24 in., 48 in., and 72 in. 
diameter. The one shown is the middle size, 


48 in., with a maximum width of face of 12in., 
and, of course, with superimposed gears totallin 
to 12 in. deep. Only its more salient features n 

be recapitulated, 

It is of the type in which the work arbor is 
vertical, which is better for the manipulation of 
heavy blanks than the horizontal position. The 
work spindle, into which the arbors fit, is keyed to 
the dividing worm-wheel below the saddle, which 
wheel is not visible because protected by a guard. 
[t is driven by a double-threaded worm, enclosed, 
which can be thrown out when adjustments are 
being made. The change-gears for indexing are 
contained in a bracket partly hidden behind the 
driving-pulley. (A motor takes the place of this 
pulley at the Exhibition.) 

There are six changes of speed to the cutter- 
spindle, and nine feed-changes for the traverse of 
the cutter down the wheel-face, obtained through 
gear encased on the nearer and the farther sides of 
the illustration. The weight of the spindle-head is 
counterbalanced, so that on release of the feed 
mechanism at the completion of a stroke the head 
ascends under the coercion of the weight and the 
automatic indexing comes into operation. Shock 
is prevented by a cushion of compressed air. A 
stay (not shown) is fitted to the top of the arbor 
pump and cistern for lubrication, &c. 

Two plain milling-machines afford contrasts in 
methods of obtaining spindle speeds, the cone- 
driven type having three steps, a double back-gear, 
and a two-speed countershaft, resulting in eighteen 
speeds, and the -“_™ design a nest of gears giving 
six rates, doubled by a two-speed counter. The 
respective sizes of these are 34 in. by 9 in. by 20 in. 
and 26 in. by 8 in. by 19 in., these measurements 
corresponding to the longitudinal, transverse, and 
vertical slide movements. Fig. 270, Plate LX XVII., 
and Fig. 273, annexed, show the two machines. In 
the first one, cone diameters of — in., 124 in., and 
11 in. are adopted, with a 34-in. belt, and the speeds 
range from 12.5 up to 348 revolutions per minute. 
A pulley on the spindle end transmits to the feed- 
box, seen at the back of the framing, and by the 
operation of the two levers outside the box nine 
feed changes are producible, from 8 to 116 revolu- 
tions of the spindle per inch of feed. The final 
shaft from the box passes through the frame, and 
by means of mitre-gears drives a vertical shaft 
behind the elevating-screw, connecting to the three 
automatic feed motions. Stops are arranged for 
each of these, and a quick-speed hand motion, with 
a wheel and pinion gear, is included on the table- 
screw, to facilitate rapid movement of the table 
into and out of cutting positions. 

In Fig. 273 the single pulley is seen to the left, 
with a lever and friction-clutch adjacent, by which 
the drive is stopped and started. The lever in front 
of the head-casing, and another on the opposite 
side, enable the six geared changes to be made, and 
these are doubled by the two-speed countershaft. 
As in the ious machine, a pulley on the spindle 
is belted down to another on the feed-box, and a 
series of nine feeds can be got by handle move- 
ments. In both machines the gears in the box are 
of steel, and hardened, and the changes are made 
while the machine is running. These designs are 
also employed in universal machines, with the 
necessary differences in a swivel table fitting. 

In a vertical-spindle machine, Fig. 271, Plate 
LXXVIL., also exhibited, a series of twelve spindle 
speeds and of nine feeds are obtained, the first- 
named through a three-stepped cone, double gear, 
and a two-speed counter, with the feeds derived from 
a similar kind of box to that of the two pillar-and- 
knee machines. The table-and-knee mechanism is 
very similar also, but an extra driving-shaft comes 
up from the feed-box for the purpose of rotating 
the circular table by power, with revereal. 

A point in the construction of all these machines 
is the extension of the knee to some distance above 
the horizontal working face, thus affording much 
better support on the column than is the case when 
the slide stops flush with the face. 


Messrs. GREENWOOD AND Bat.ey, Limirep. 


In addition to the machines already noticed (see 
pege 502 ante) in connection with the stand of 

essrs. Greenwood and Batley, Limited, of Leeds, 
there is a good tool-room lathe, and the firm’s bevel- 
gear shaper now made fully automatic, both of 
which we illustrate this week. 

Gear-cutting machines are not so numerous at 
Olympia this year as they have been at the two 





previous Exhibitions. The hobbers predominate, 
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and the only form-planer appears to be that, just 
mentioned, on the stand of Messrs. Greenwood and 
Batley, Limited, of Leeds. It represents a type 
which has been familiar for many years ; originally 
indexed by hand, it is now fully automatic. Fig. 274, 
Plate LX XVIIL, shows the entire machine, and 
Fig. 275 the tool-box and some details adjacent. 
hough the form-planing methods appear to have 
been menaced by the advance of the generating 
bevel-gear planers, they nevertheless occupy a very 
strong position. The theory of a generating machine 
suggests the ideal, but the actual work done with 
a form three or four times larger than the large 
end of the tooth of a bevel leaves but an infinitesimal 
degree of error. We therefore find that form- 
planers are made in very large numbers for bevel- 
gears, and in vastly larger numbers and in more 
diverse designs on the Continent and in the United 
States than they are here. Many shape both sides 
of a tooth at the same time, or, rather, in alter- 
nating double strokes ; many are of horizontal type 
—that is, the arbor moves round in a horizontal 
plane, instead of in a vertical angle. 

The essential elements in the machine illustrated 
are the headstock, with its work spindle, adjust- 
ments and feeds, the dividing mechanism, and the 
reciprocating tool-slide. The axis of the work 
spindle is always disposed radially towards the 
centre around which the headstock swings—which 
centre is the apex of the bevel-gear. The planer 
tool-slide above reciprocates in a strictly linear 
path. The tooth curves are produced by the roll- 
ing of the blank between the reciprocations of the 
tool in conjunction with the feeding of the blank, 
which rolling is under the control of the enlarged 
form. 

The details of the machine, most of which are 
apparent from the views given, are these :—The 
headstock—which carries the automatic dividing 
mechanism at its lower end, and the work arbor at 
its upper—is adjustable on the face of two super- 
imposed sector-plates which swivel around their 
pivoted centre—the apex of the bevel-gears to be 
cut. The gear blanks are mounted on the arbor, 
which is secured with a draw-in rod. The adjust- 
ment of the smaller sector-plate on the face 
of the larger one provides for setting the gear 
blank to the correct cone angle, which adjustment 
is effected by the hand-wheel to the right operating 
a worm and a quadrant rack. The dividing worm 
and the change-gears are seen disposed at and 
about the lower end of the spindle. The blank, 
having been set at the angle corresponding with the 
tooth-points, is fed upwards towards the recipro- 
cating tool by the radial adjustments of the larger 
or hinder sector-plate. This feed is derived froma 
crank-disc at the right-hand end of the machine, 
having a connecting-rod with provision for an 
adjustable stroke, actuating the pawl and ratchet 
below, whence through worm - gears a pinion 
engages with the teeth cut on the periphery of 
the large sector. An automatic trip is combined 
with this mechanism, which, by means of the 
adjustment of a dog in the annular groove on 
the face of the worm-wheel, seen in Fig. 274, can 
be set to automatically disengage the feed as soon as 
the tooth has been cut to the desired depth. Where 
the feed mechanism is disengaged by the trip, the 
sector, counterbalanced for the purpose, returns to 
its original position ready for the commencement of 
the next tooth, at which stage the feed is automatic- 
ally re-engaged. 

hile the feed is in operation the blank is also 
being rolled in the intervals of cutting by the 
coercion of the form acting around the axis of 
the spindle and blank. It is seen in both illustra- 
tions bolted to a bracket at the upper end of the 
radial quadrant-bar. The es are pulled into 
contact with one of the two guide-plates, which cor- 
respond with the two sides of theteeth, bythe tension 
of the weighted cord passing over the guide-pulleys 
seen, attached to the sliding-bracket in which the 
guide-plates are held. The radial bar is adjustable 
in the socket in which it is carried in order that the 
height of the form may be regulated to suit the 
size of the malas being cut. 

The dividing mechanism is driven by a pulley at 
the rear of the machine, and therefore not visible, 
through a friction-dise and change-gears. It is 
controlled by a locking-cam, which is released on 
the return movement of the sector-plate, a trip- 
lever operating against an adjustable stop which is 
carried on the radial bar, seen near the bottom of 
the machine. When a dividing operation is com- 


pleted the mechanism is automatically locked with 





the blank in the correct position for the cutting of 
the succeeding tooth. 

The tool-box clearly seen in both photographs is 
reciprocated by a crank disc, having provision for 
varying the stroke to suit the gear being cut. A 
driving cone at the rear of the machine provides 
three changes of speed. The tool-box has vertical, 
horizontal, and angular adjustments, and is hinged 
to relieve the tool. A fixture is supplied, seen in 
Fig. 274, by means of which the cutting edge of the 
tool is set to coincide with the centre of the pin, 
around which the sector plates swivel. It there- 
fore always planes towards the cone apex. The 
machine is made in three sizes, the largest gears 
cut in each being 8 in., 18 in., and 25 in. in 
diameter respectively. 

Another tool by Messrs. Greenwood and Batley, 
Limited, which is seen at once to possess some 
features which differentiate it from the old standard 
machines of the same class, is the horizontal mill- 
ing-machine, Fig. 276, Plate LXXVIII. We 
observe the change-feed gear-box provided for the 
longitudinal traverse of the table, the solid top 
knee, and the carrying of the vertical slide of 
the column up as far as the overhanging arm, to 
receive a vertical milling attachment or a fitting 
for rack-cutting. Incidentally, it helps to absorb 
vibrations in the head. 

The headstock, cast in one piece with the column, 
has its spindle driven by a three-stepped cone. 
Being back-geared (with single helical gears), and 
having a two-speed countershaft, twelve spindle 
speeds are obtained. These range in geometrical 
progression from 18.5 to 670 revolutions per 
minute. The spindle, of forged steel, has a conical 
bearing in front and a parallel one in the rear. It 
is bored throughout, and fitted with a draw-in rod. 
Its end thrust is taken by a ball-thrust bearing. 
Its nose is bored taper, and is screwed externally. 
The knee has a solid top, and a bearing extended 
above in the vertical slides. Itcan beclamped by 
levers. The elevating-screw is telescopic, operated 
by a hand-wheel at the front, and having a 

uated index reading to thousandths of an inch 
in elevation. The longitudinal traverse of the 
table has power feed, the movements being derived 
from the spindle through a change-feed gear-box. 
Any one of eight rates of feed for each of the 
twelve spindle speeds can be obtained by the 
manipulation of the levers at the front of the 
box. The gears are of steel, cut, and run in oil. 
Thence the table feed-screw is driven by a tele- 
scopic shaft and worm gears, the latter in an oil- 
bath. The feed is tripped by an adjustable stop or 
by hand. In some machines the table is run back 
by hand, in others by reversing gears. The over- 
hanging arm is braced to the knee. There is an 
adjustable arbor-support on the overhanging arm, 
which also is adjustable along the head. A centri- 
fugal pump is provided. A vertical milling attach- 
ment and a rack-cutting attachment canbe fitted 
to the face of the column. 

The tool-room lathe, also useful for general manu- 
facturing pur , is of 8-in. centres, Fig. 277, 
Plate LXXV II. It has raised vees on the bed, a 
friction-geared headstock, and the Hendey-Norton 
style of change-gears, being fully equipped for 
sliding, surfacing, and screw-cutting. 

The section of the bed is shown by Fig. 278. The 
headstocks, fast and loose, take their bearing on the 
wide flat surface A at the front, and on the narrow 
vee B at the rear. The saddle is aligned by the 
front vee, C, and bears on the flat, D, at thefrear ; 
any tendency to lift when cutting is prevented by 
gibbing it to the bed at front and rear. The sides 
of the Hed are tied by transverse box-bars, and it is 
carried on cabinet legs. 

The headstock is driven by stepped belt cones 
with back gear. The latter is put in by friction 
actuated by the lever seen in front, so that changing, 
starting, or stopping can be done while the lathe 
ith a two-speed friction counter- 


is running. 
shaft, sixteen spindle speeds are obtainable. The 
spindle is bored with a 1g-in. hole. It runs in 


rallel gun-metal bearings, with ring-oiling, and a 

ll-thrust washer. The saddle has long wings on 
each side to increase its bearing on the bed, 
and between the wings on the right the loose 
head can be brought up closely to take short 
pieces between centres. The apron is of double 
webbed design to support the shafts of the gears at 
each end in good bearings. The gears are of steel, 
machine-cut. The feeds are changed through the 
feed gear-box under the headstock, in which a 
range of eight rates of feed for each speed of the 





spindle is obtained by the movements of the lever 
without the insertion of loose change-gears. Two 
loose change-wheels are supplied, which augment 
the changes to sixteen, while by reversing the rela- 
tive positions of these wheels a further series of 
eight changes is available. A feed-plate on the 
front of the machine gives the various changes with 
different combinations. These changes are avail- 
able for turning as well as screw-cutting; but the 
first is taken through a feed-shaft, leaving the 
lead screw unsplined for its own special duty. 

All these gears are in steel, machine-cut. The 
feeds are reversed from the saddle by the lever 
seen at the lower right-hand end. A trip-shaft, 
seen below, carries dogs which can be set to trip 
the sliding and screw-cutting feeds in either direc- 
tion at any desired point. The feed can be thrown 
out instantly by a lever which operates the drop- 
worm in the saddle. Feeds are interlocked. The 
cross-feed screw has a graduated index disc. The 
swivel tool-slide has a graduated index. The lathe, 
with an 8-ft. bed, weighs about 28 cwt. 


Messrs. JosHua Heap anv Co., Luwiten, 
ASHTON-UNDER-LYNE. 


Some excellent examples of screwing-machine 
design are to be seen at the stand of Messrs. Joshua 
Heap and Co., Limited, of Ashton-under-Lyne. 
The firm exhibit machines for bolt-screwing, and 
others for tube work. Two of these machines are 
illustrated by the engravings, Figs. 279 and 280, 
Plate LX XIX., one being for tube work and the 
other for boiler-stay screwing and cutting off. 

In the bolt machine, the principles of construc- 
tion applied to all the Heap single and multiple- 
head tools is represented. The principal differ- 
ences arise in the mode of driving, and in the 
method of racking the saddle and of operating the 
vice. In the smaller machines the belt-cones are 
mounted on the spindle, and back-gears provide 
the slower geared rates ; but in the larger sizes the 
cones are located behind the spindle, while in the 
double-headed designs they are situated on top. 
Further, in small machines, a single pinion and 
rack are used for moving the saddle, and a double 
rack in the larger, while the vice is also geared in 
these. 

The die-head contains mechanically - operated 
interchangeable dies, without springs, set to size 
by an index. Just above the head is a micrometer 
disc, by which micrometric adjustments can be 
effected while the machine is running. The looped 
lever, which operates the releasing motion, is 
coupled to levers within the bed and connected to 
the shaft of the hand-lever outside. For automatic 
a the stops on the rod along the front of 
the bed are adjusted so that the dies fly open at 
any required ition along the work, and the 
hinder stop pulls the rod back and closes the dies, 
on the return of the saddle or carriage. 

These machines are made in capacities from } in. 
to 6 in. in diameter. The range of spindle speeds 
varies in the various machines, such as twelve rates 
in the 1}-in. size, sixteen in the 1}-in. and 2-in. 
sizes, eight in the 2-in. and 3-in. sizes, &c. 
Lubrication is provided for by a pump, which com- 
mences to work when the machine starts, while a 
relief valve is fitted, so that the lubricant may 
escape to the reservoir should the taps be closed. 

A 2-in. tube-screwing machine embodies some of 
the features of the previous type, but this illustrates 
(Fig. 279) the direct-mounted cones on the spindle. 
The latter, as in the other machine, has gun-metal 
thrust-washers, and the wear is taken up by two 

irs of hardened lock-nuts. A double-jaw vice is 
fitted, which can be travelled right up to the 
screwing head, so that short and bent tubes can be 
threaded. In combination with the bar on the 
front of the bed a sleeve is fitted, which operates in 
sucha manner that the dies can be slowly adjusted 
to screw-tapering. ; 

Fig. 280 illustrates a special variation on the design 
—a boiler stay-screwing and cutting-off machine. 
The head in this case grips the rod, the four-jaw 
enclosed chuck being operated while the spindle 
is running by the long lever seen at the front. 
Cones and broad spur-gearing drive the spindle, 
and a swing-plate and change-gears are mounted at 
the end, to connect to a lead-screw extending the 
length of the bed. When the handle seen on the 
right-hand end of the carriage is pushed over, 4 
nut is engaged with the screw, and the carriage !s 
travelled along, thus ensuring that the threads are 
cut true to pitch. 

The screwing-head is fixed in a slide at the front 
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of the carriage, and is centred there. A stop-fitting 
ensures the setting of the dies accurately to screw 
uniform sizes of stays. The cutting tools are 
each fixed in a slide, and the slides are moved 
simultaneously by and left-hand screws, 
operated by the ball-handle. The tools can 
be adjusted till they cut equally. Adjustable 
stay-jaws are fitted in another slide, and are 
operated by the upper ball-handle ; their function 
is to support and steady the stay while being cut 
off. During the cutting-off operation the screwing- 
head is moved to one side to avoid possible dam 

to the dies ; this also permits the cutting-off too. 
to be brought nearer to the chuck—a useful feature 
in dealing with shortstays. The star pilot-handle 
seen at the front is used for moving the carriage by 
hand, when the nut has been disengaged from the 
screw. lLubricating-pipes are provided to lead to 
the dies and the cutting-off tools, the supply coming 
from a pump. 


Tue CotcuesTteR LaTHE CompaNny’s Exursit. 


The Colchester Lathe Company, of Hythe, Col- 
chester, have a collection of six lathes, including 
one of capstan type. This tool, Fig. 281, Plate 
LXXIX., arrests attention by reason of its pleas- 
ing and harmonious design, and it embodies 
some rather novel features in construction. Two 
patented details, the saddle and turret mechanism, 
and the chuck, are illustrated by sectional views, 
Figs. 283 to 285, annexed. It is the common 
practice in small lathes, and in those of good 
size also, to carry the capstan on a slide, with 
a supplementary saddle to fit to the bed, the 
saddle remaining stationary after its ition has 
been set, As the capstan slide ence mayest Aes 
as it is fed forward, an objectionable feature is 
introduced, tending to spring and deflection of align- 
ment. In the present design this slide is abolished, 
the capstan revolving directly on the saddle, 
where it is supported by the central pivot and also 
by the recess in the top. As it would not be eco- 
nomical of time to perform the rotation and locking 
of the capstan by hand, as is done in large lathes, 
a special form of cam-plate action is incorpora 
as represented in Figs. 283 and 284. A is the cam- 
plate, locked to the by a bolt, so that it remains 
tixed while the saddle B is being moved backwards 
to withdraw the tools from the work. A shouldered 
disc C, mounted on a pin fixed in the saddle, 
encounters the raised rib D of A, and is therefore 
forced to revolve in the direction indicated by the 
arrow, and in so doing it pulls back the locking 
plunger E, and frees the capstan. Then one of 
the studs F reaches the curved wall G of A, and is 
coerced by it, with a resulting partial rotation of the 
capstan, sufficient to bring the next locking-hole 
into alignment with the plunger E, so that on the 
return stroke the plunger is again pushed into 
place by the spring behind it. tn Fig. 281, Plate 
LXXTX., a handle is seen above the capstan, being 
used for clamping it rigidly. When this is fitted, 
the central bolt, seen in Fig. 283, has to be 
lengthened and the hexagon nut discarded. 

Six spindle speeds are obtained through the em- 
ployment of a two-speed countershaft. The spindle 
has a ball-thrust bearing, and on the nose it has a 
chuck, operated while in motion by means of the 
handle and the collar, moved laterally by cod- 
pieces. Collets are inserted in the spindle-nose 
(see the section, Fig. 285), and are forced in to grip 
the bar by the pressure of the cap A, screwed on 
to and pulled along by the sleeve The sliding 
grooved collar C, when moved to the left, forces 
down a wedge-piece D between the face of the slot 
in B and a block E screwed to the spindle, and the 
action separates B and E, drawing B, and conse- 
quently A, inwards, and closing the split grip F. 
\ ariations in diameter of bar can be compensa 
for by adjusting the cap A. The usual form of 
weight mechanism, pulling a stock-gripping holder 
along a bar behind the headstock, is utilised for 
feeding the bar through the chuck on the release 
of the latter. 

On the tail end of the spindle a ulley is fitted, 
to belt down to the larger one on the first shaft of 
the feed-gear box, which is situated at the rear of 
the bed. By moving the plunger seen adjacent to 
this pulley the wheels are slid to give three different 
rates of feed to the capstan saddle, the transmission 
being made through a drop-worm, with worm-wheel 
driving a rack and pinion. The worm is put into or 
out of action by means of the small vertical lever 
seen near the end of the bed, while hand motion is 


trip-motion is provided, with six stops, each one 
being set for its corresponding facet of the capstan. 

The base of the lathe includes a tool cabinet 
and a suds-tank, from which the pump takes its 
supply ; the cuttings are prevented from entering 
the tank. The principal dimensions and speeds 
are the following :— 

Cone steps, 10 in., 8 in., and 6 in. in diameter 
for 24-in. belt. 

Countershaft speeds, 150 and 330 revolutions per 
minute, giving spindle speeds of 90, 150, 200, 250, 
330, and 550 revolutions per minute. 

Feeds are -', in., y}, in., and ,}, in. per revolu- 
tion of spindle. 

Capacity equals 1} in. in diameter by 9 in. long ; 
screwing up to } in. in diameter in steel. 

Total length of lathe, without bar-feed, is 4 ft. 

Width of bed, 8 in. 

Another new design is a 9$-in. centre, sliding, 
surfacing, and screw-cutting lathe of the com- 
promise head type—that is, it combines the cone- 
drive with a double set of gears, and the small 
difference in the size of the two steps enables the 
belt-speed to be maintained, and consequently the 
power that is put in. The steps are 18 in. and 
15} in. in diameter for a 5-in. belt, and the double 
back-gears provide ratios of 3.3 and 10.85 to 1 ; 
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they are changed by a lever at the front. Utilising 
two countershaft speeds of 200 and 350 revolutions 
per minute, six spindle speeds are obtained without 
moving the belt, and double this number by shift- 
ing the belt. A geometrical progression follows 
throughout the range of spindle speeds from 15 to 
413 revolutions per minute. 

Reversal for screw-cutting and feeding is effected 
within the headstock in front of the rear *bearing, 
by moving the small lever provided for the 
urpose. After the connection is made to the 
endy-Norton type of box in front of the head- 
stock, thirty-two changes can be got out of this, 
for both screw-cutting and feeding, comprising 
from two to thirty threads per inch, and from eight 
to 120 cuts per inch, with other rates obtainable 
by altering the swing-plate. 

The changes in the double-walled apron are put 
in by the two handles seen below the bottom of the 
apron, and the motions for screw-cutting, sliding, 
and surfacing are interlocked to prevent conflict- 
ing drives. It will be noticed that the loose 
poppet spindle projects through the hand-wheel, as 
is so often the case in recent British designs, so 
that, no matter how far the spindle overhangs at 
the front, it has a full-length bearing in the bore 
of the head. Cross adjustment for taper-turning 
is provided. 


back-gears, has cone and back-gear graded to give 
a uniform range of speeds, twelve in all, employing 
a two-speed counter. This head, like that of the 
9}-in. lathe, has phosphor-bronze bearings and a 
ball-thrust. The feeding and screw-cutting motions 
are of similar type, having thirty-two changes from 
the box on the front of the The loose head- 
stock has an eccentric and handle for locking it to 
the bed, instead of the hold-down bolts of the 
other lathe. 

A lathe specially intended for small workshops, 
where considerable power and also adaptability 
are required, is seen in the shape of a 6-in. sliding, 
surfacing, and screw-cutting design, Fig. 282, Plate 
LXXIX. This has a large tee-slotted saddle, from 
which the slide-rest may be removed, leaving the 
area free for bolting down cylinders or other objects 
for boring. ‘The step-cone diameters are generous, 
ranging from 4} in. to 74 in. in diameter, in the 
smallest and largest respectively, for a 1}-in. belt. 
The inclusion of a hollow spindle and of a gap-bed fits 
the lathe for the special requirements of the class of 
shops for which it isintended. The screw-cutting 
gears are mounted in the usual manner, while a 
belt feed is employed for driving the splined feed- 
shaft, so that the screw-cutting wheels need not be 
disturbed. Double bearings are fitted to the apron- 
gears, avoiding overhang, and the gears run in oil. 
Instead of putting the racking handle directly on 
the pinion-shaft, it is geared down to the pinion, 
so reducing the effort required to slide the heavy 
saddle along the bed. 

A neat little lathe for small work comprises also 
a slotted top to the saddle, a back-geared head- 
stock with swivel motion of 5 deg. to each side of 
the central position, for turning short tapers, and 
a bed and tray cast in one piece, a feature which 
conduces greatly to rigidity. The height of centres is 
34 in., but a diameter of of in, may be swung in the 
gap. The lead-screw is placed close under the lip 
of the bed, and it is coupled by means of a clutch to 
the change-wheel shaft, to permit of instant en - 
ment or disengagement. is arrangement avoids 
the necessity of chalking the change-gears when 
cutting odd pitches. The loose poppet is constructed 
to set over for long tapers, the swivelling of the 
headstock being only utilised for turning or boring 
short tapers, with work held in a chuck. 


(To be continued.) 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, October 9. 


Mvucu new business is coming in daily for rails, 
shapes, plates, cars, and locomotives. The New York 
Cotton Sashes will take 4000 tons of shapes. A 
steel plant to be built at Cleveland calls for 17,000 
tons, which will be furnished by the American Steel 
Company. This order does not need to be filled until 
July, 1913. It will consist of rail and merchant mills. 
An order will be placed this week for 25,000 tons of 
structural material for the New York Subway, which 
will be furnished by the United States Steel ra- 
tion through one of its branches. The Great Northern 
Railroad has contracted for fifty Mikado and ten 
Mallet compound engines, and will soon contract for 
1000 freight-cars. road running between Pittsburg 
and Buffalo wants 1200 cars, and the Northern Pacific 
Railroad wants 8000 cars in all. The Baltimore and 
Ohio Railroad has ordered 1000 centre sills. The 
Pennsylvania Railroad Company is figuring on between 
8000 and 12,000 cars. In all the car-builders will soon 
be figuring over 50,000 to 75,000 cars, when all the 
inquiries will be in that are now looked for. Recent 
sharp advances in the cost of iron ore, coke and 
labour have forced advances in iron. A good 
many ay and small consumers of pig iron have 
unwisely delayed the contracting for pig-iron .-= 
and they are now in an uncomfortable position. Prices 
for pig have been advanced within the past week 25 to 
50 cents. Large blocks of Pig are now being carefully 
called for. Locomotive builders are taking business 
subject to their best ability. Car-builders are doing the 
same, though in some cases they are making definite 
promises. Car-building capacity is far below current 
requirements, and its expansion is being spoken of. 
The shipyards are unable to make as definite assur- 
ances as ship lines are desiring, and talk is heard of a 
decided enlargement of shipbuilding capacity. There 
is an enormous amount of building going on calling 
for iron, steel and cement, and these industries are 
taxed to the utmost. General business conditions 
are sound, and the latest reliable crop reports show 
more encouraging conditions. Crop export require- 
ments are taxing shipping facilities, and the indica- 
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MARINE FIRE-INDICATING AND 


EXTINGUISHING SYSTEM. 


WE illustrate herewith an apparatus which forms 
a ready means of indicating when a fire has broken 
out in any part of a ship, not only giving warning that 
a fire has commenced, but also locating it exactly, so 
that no time need be lost before efforts are made to 
extinguish it. The principle of the arrangement is 
that galvanised iron pipes 14 in. in diameter are led 
from each hold, coal bunker, or other compartment 
where protection from fire is deemed necessary, all 
the pipes being taken into a station case above. This 
case is shown in our illustration. The lower end of 
each pipe is fitted with what is called a smoke-receiver, 
which has a bonnet-shaped flaring end, 8 in. in 
diameter, made of cast iron. This receives the smoke, 
if any be present in any compartment, the smoke 
being drawn through the pipe by the suction of a 
fan placed in the upper part of the station case. 
The pipes are run between the deck beams and close 
to the deck, from the several positions where the smoke- 
receivers are placed, to the side of the ship, starting 
from the lower holds, and running upwards between 
the cargo timbers and the side of the ship, and length- 
wise between the cargo timbers through the bulkheads 
from one compartment to another until they come 
together from torward and aft right under where the 
station case is placed, and from there upwards into 
the case. 

By means of a clockwork arrangement the system 
works automatically, but it can also be worked by hand. 
Its action is as follows :—The clock is set to keep regular 
time, so that every 15, 30, 45, or 60 minutes (as may be 
desired) electric contact is made automatically, and a 
motor is started which sets in motion the fan before men- 
tioned, and torces the air out at the top of the station 
case. Air will at the same time be drawn out of the 
holds and bunkers with which the divergent-pipes are 
connected. Should a fire break out in any hold or 
compartment the smoke will issue from the end of the 
pipe connected to it, and can be seen through the glass 
panel in the front or sides of the case. The arrange- 
ment is clearly shown in our illustration. When this 
takes place an extinguishing device, to which is 
attached a flexible steam hose, is brought into opera- 
tion, the hose being coupled to the smoking pipe. 
valve is then opened, and steam is allowed to pass down 
into the hold, and the fire is extinguished in its early 
stage. ‘The steam-hose and the stand-pipe carrying it 
may be seen on the left-hand side of our illustration. 

‘The case may be placed in any convenient part of 
the ship, but preferably on the bridge or in the wheel- 
house. The system can be run by either the ship’s 
dynamo or by battery power furnished by thefirm. It 
is claimed that this apparatus is practically three 
machines in one—namely, a fire-indicator, a fire- 
extinguisher by steam, and a ventilator or fan-blast. 
The appliance is manufactured by the Rich Marine 
Fire-Indicating and Extinguishing System, 30, Great 
St. Helens, London, E.C., of which Messrs. F. 8. 
Dudgeon, Limited, of the same address, are represen- 
tatives, and can be seen there in perfect working 
order. We understand that in view of the efficiency 
of this apparatus the Institution of London Under- 
writers have expressed their willingness to make 
a return in the rate of premiums on steamers if efti- 
ciently fitted with this apparatus. 





COMPETITION FOR ACETYLENE MinkErs’ Lamps.—Prizes 
of a total value of 5000 francs (250/.) are to be awarded in 
an international competition, promoted by the various 
acetylene associations, for lamps adapted to miners’ use. 
‘Two classes of lamps will be considered—namely, hand 
lamps, burning for 8 to 12 hours, and light patterns suit- 
able for wearing on the head, burning for at least 4 to 5 
hours. Full particulars of the conditions to be fulfilled 
can be obtained from the Acetylene Association, 103, 
Cheapside, E.C., and models, with full particulars of the 
entries, must reach the International Committee of Car- 
bide of Calcium, 5, Rue des Granges, Geneva, by March 20 
next. 





THe MANCHESTER ASSOCIATION OF ENGINEERS.—The 
fifty-seventh discussion session of the Manchester Asso- 
ciation of Engineers was opened on Saturday last, the 
12th inst., when about 200 members visited the works of 
the National Gas-Engine Company, Limited, at Ashton- 
under-Lyne. These works are tie largest in the country 
devoted exclusively to the manufacture of gas and oil- 
engines, and are at the present time turning out about 
270 engines per month, which vary in size from 1 to 1500 
horse-power. Fourteen hundred men are engaged in their 
manutacture. The visitors had the opportunity of seeing 
a 1500-horse-power vertical engine running under full 
load upon the test-bed ; this engine, the largest of its kind 
working on producer-gas, is one of three ordered by a 
large firm ot colliery proprietors in Japan. It ran on 
gas generated by a 2000-horse-power Mond gas plant 
which supplies gas for the works. At the meeting of the 
association, the President (Mr. Charles Day) presented 
the Constantine Gold Medal to Mr. Sam Boswell for his 
paper on **The Modern Lancashire Boiler.” Finally, 
the President delivered his inaugural address, which had 
special reference to the training of engineering appren- 
tices, and is dealt with in our leading article, 
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Lonvon County Councit : TraDE SCHOLARSHIPS FOR 
Boys, 1913.—The London County Council have issued a 
handbill in which they give particulars of the scholar- 
ships that are available for boys in a number of different 
trades. The forms of application can be obtained from 
the Education Officer, Kaucation Offices, Victoria Em- 
bankment, W.C., and must be returned not later than 
Saturday, the 26th inst. 





Tue THEORY AND LIMITATIONS OF APPROXIMATE CAL- 
CULATIONS IN HEATING AND VENTILATION.—The above 
was the title of a lecture delivered on Wednesday after- 
noon last by Mr. Arthur H. Barker, B.A., B.Sc., 
Wh. Sc., at University College. Some little time ago a 
new branch was founded in connection with the Univer- 
sity on the Heating and Ventilation of Buildings, arranged 
chiefly through the instrumentality of the London County 
Council and the Institute of Heating and Ventilating 
Engineers, and the above-named lecture was the first to be 
dehvered on the subject. The subject is a very important 
one, and offers great scope for research, which will be 
carried on in a laboratory to be set aside for the purpose. 
The lecturer pointed out the uselessness of spending time 
in making calculations with too great exactitude when 
the information on which the calculations are founded 
is itself only known approximately. This is, of 











course, well known to engineers, whose calculations 
can hardly ever be anything but approximations. 
For all that, it is very necessary to accurate ; 
but to pretend to obtaim accuracy to several places 
of decimals is in most cases an absurdity. An accu- 
racy of 5 per cent. is what is usually sufficient to keep in 
mind, particularly with regard to heating and ventila- 
tion. ‘I'he lecture ‘was illustrated with lantern slides. 
The London County Council and the Institution oi 
Heating and Ventilating Engineers have subscribed for 
two scholarships of 60/. a year, to enable research to be 
carried on continuously. 


Tux Concrete InstiTuTE.—'This Institute states that 
a course of six educational lectures on *‘ Concrete, Its 
Properties and Manufacture,” will be given by Mr. H. 
Kempton Dyson, Secretary of the Concrete Institute, at 
5.30 p.m., on the following Tuesdays, November 12, 19, 
26, and December 3, 10, and 17, 1912. ‘The lectures will be 

iven in the lecture hall of the Concrete Institute, at 
Seaiven House, 296, Vauxhall Bridge-road, Westminster 
(close to Victoria Station). ‘They will be of approximately 
one hour’s duration, and will be es gae | Me — 

hotographs, specimens, and apparatus. ere is 0 
oe the pened Y adeaeaen will be by ticket, obtainable 
on application from the Secretary, the Concrete Institute, 
at above address, 
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NOTICES OF MEETINGS. 


Tus INstTiTUTION OF MECHANICAL ENGINEERS : GRADUATES’ AssO- 
CtATION.—Monday, October 21, at 8 p.m. A paper entitled 
“ Sewage-Dis| | Machinery ” will be read by Mr. W. J. Maize, 
Graduate. Chairman: Mr. Baldwin Latham (Member). 

Tus InstiruTs oF Sanitary ENGiIneKRSs.—Monday, October 21, 
at 8 p.m., at Caxton Hall, Westminster. Subject :—** The Hygiene 
of Buildings,” by Mr. Percy A. Marks. 

Tue Junior LNstiTUTION OF Encinegers.— Wednesday, October 23, 
at 8 p.m., at the Institution of Electrical Engineers, Victoria 
Embankment. Paper on “Scientific Shop Management on the 
Taylor System,” by Mr. G. ©. Allingham, A.M I.E.E. Saturday 
, October 26, to Monday, October 28, week-end visit to 

Visit to the works of Messrs. Thomas Firth and Son, 

and Messrs. Cammell, Laird and Co., Limited, at 
Sheffield. 


Tux InstiTuTion oF Macuanical Enemvesrs.—Friday, October 25, 
at 8 p.m., in the Meeting Hall of the Institution, Storey’s Gate, 
St. Joawe Park, S.W. Paper to be read and discussed :— 
“Characteristic Dynamical Diagrams for the Motion of a Train 
during the Accelerating and Retarding Periods,” by Professor 
W. E. Dalby, of London. (The construction of the diagrams will 
be explained by a series of lantern-slides.) 

Tue Puysica Society or Lonpon.—Friday, October 25, at 5 p.m., 
at the Imperial College of Science, Imperial Institute-road, South 
Kensington. Agenda: 1. “The Constitution of Mercury Lines 
Examined by an Echelon Grating and a Lummer-Gehrcke Plate,” 
by Professor H. Nagaokaand T. Takamine. 2. ‘‘ Note on the Mutual 
Inductance of Two Coaxial Circular Currents,” by Professor H. 
Nagaoka. 3. ‘“ The Absorption of Gas in Vacuum Tubes,” by Mr. 
8. E. Hill, B.Sc. 
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THE CASE OF THE APPRENTICE. 
In the problem of the training of apprentices 
almost each individual case requires practically 
separate treatment, because personal characteristics 
affect the issue. Birth, environment, and habit, 
as well as destiny or luck, have to be reckoned 
with. To begin with, inborn qualities affect the 
issue to an extent which even the educationalist 
cannot materially overcome, and we are glad when 
the teachers at elementary schools recognise their 
responsibilities by the admission that they can hope 
that they have done no harm, while endeavouring 
to develop a mental faculty suitable for the acqui- 
sition of that knowledge which will ensure to the 
youth a future satisfactory state in society. The 
work of the teacher is not helped forward in equal 
degree by the ‘‘ home atmosphere ” or by the habits 
encouraged by the example of parents, guardians, 
or elder brothers. The apprentice, again, may set 
out upon his working career with brave resolves, 
and, it may be, with a clearly defined personal pro- 
gramme ; but here, too, environment and destiny 
have to be reckoned with. One of our most philo- 
sophic politicians said truly that it is the unexpected 
which happens, and in no department of life 1s this 
truer than in the case of the aspirant to industrial 
success. Engineering has become so broad a subject, 
and its ramitications are so extensive, that specialisa- 
tion is essential sooner or later, and the decision as 
tu the age at which specialisation is to be adopted 
in the course of training is an increasingly hazard- 
ous one, since any plan may be upset by circum- 
stances driving a youth into a specialised factory 
promiscuously. It has therefore been accepted as 
a wise course to embrace as wide a range of subjects 
in the course of training—in other words, to lay as 
broad a foundation in the knowledge of the first 
principles of mechanics—as will enable the mind 
to take up intelligently and sympathetically any 
special department which fate may thrust upon the 
young engineer. 
In mapping out even such a course of training, 
it is n , first, to fix as a definite goal the 
ition aimed at. Since any corporal may have in 
is kna k the marshal’s baton, and also for the 
sake of the stimulus which the idea affords, it is 
well to aim high. But the difficulty arises that in 
the earlier period of apprenticeship in such case 
too much may be attempted. For the same reason 
the educationalist—and we use the term as in- 
cluding the intelligent employer and manager as 
well as the teacher—seeks to make curricula all- 
embracive. It is certain that in consequence much 
money is wasted on education, and much time 
uselessly devoted to imparting knowledge which 
cannot be absorbed or cannot be subsequently 
utilised, while a time of disappointing awakening 
is prepared, sometimes with regrettable results. 
This is a problem which, as the French say, ‘‘ gives 
furiously to think” on the part of all concerned 
with the future of engineering, and it is well that 
the reflections of such should be placed on 
record and closely analysed. Mr. Charles Day, 
himself a successful engineer, very appropriately 








offered his reflections in his presidential address 
delivered on Saturday last to the Manchester Asso- 
ciation of Engineers, an institution which takes 
a foremost place among the organisations of pro- 
vincial cities for the way in which it tackles prac- 
tical questions. This is only appropriate when one 
remembers the large place Lancashire holds in engi- 
neering activities. The same spirit characterised Mr. 
Day’saddress. He urged as a dominant consideration 
that ‘‘ for every different position in different works 
a different schedule of requirements must be made,” 
and, further, that the number of positions for which 
high theoretical attainments are essential, or 
are even the principal factor, are comparatively 
small, though those positions must be important 
ones.” . 

Obviously, therefore, the apprenticeship courses 
must differ, but the fundamental consideration is 
to achieve improvement throughout the whole 
ranks of the army of mechanics. We are glad 
that Mr. Day leans towards the view that in no 
case should technical training in college precede 
any workshop practice. This view was also taken 
by Mr. Summers Hunter in his presidential address 
at the Institute of Marine Engineers, the subject 
of another article in this‘ issue. It seems sur- 
prising, in view of the difficulty experienced 
by highly trained technical collegiates in gaining 
& position in a workshop after their college 
course,. that so many still delay their entry into 
the works until a later age. This is a subject 
to which we have already devoted considerable 
attention, and we are hopeful that the weight of 
influence will result yet in a wider appreciation of 
the importance of the preliminary practical train- 
ing. lt is not enough that the college-trained 
youth seeks for a position where his training will be 
of value, rather than for a job in a shop where he 
can add to his experience without gaining the 
remuneration which he thinks he is entitled to. 
The difficulty is, that his presence in the work- 
shops as a beginner, alongside younger men who 
are more skilled in craftsmanship, is untenable. 
The fate of such youths, when they seek for the 
position where their training is of some value, is to 
pass into the drawiny-oftice and thus to lose touch 
with practical work, and finally to fail to acquire 
those qualities essential to the management of fac- 
tories, and particularly of men. They thus usually 
remain permanently in the drawing-ottice. 

We, however, confine ourselves here to a con- 
sideration of the case of the apprentice pure and 
simple, leaving out of account such youths who aim 
at filling the higher posts, scientific or even prac- 
tical. Mr. Day takes the view that all appren- 
tices should start on an equality, that privileges, 
either as regards the number of departments that 
the youth should be allowed to work in, or as 
regards treatment while in the successive depart- 
ments, should be the reward of‘ merit disclosed in 
the works, and of close attention to such technical 
classes as are arranged for apprentices. We agree 
with him that by this means the capable and 
ambitious apprentice will be discovered. So far as 
the apprentice classes are concerned, the Man- 
chester district has made a valuable concession, as 
there are special apprentice classes each Monday 
during the winter session, so that the evenings of the 
remaining working days of the week may be devoted 
solely to home-work. This course has proved 
satisfactory. By such procedure every apprentice 
has opportunities of rising to be a thoroughly 
capable workman ; but for foremen, and for posi- 
tions in what might be termed the non-commissioned 
ranks of the army of mechanics, more is needed, 
and it is at this point that the real difficulty cf the 
problem arises. 

There is, to begin with, the limitation in the 
acquisition of experience inevitable in the case of 
employment continuously in one factory. As Mr. 
Day pointed out, the apprentices in an engineering 
shop a generation ago probably saw in that one 
shop a great variety of mechanical engineering work 
in progress ; but specialisation in production now 
has resulted in the limitations we have indicated. 
At a machine-tool works producing highly special- 
ised products, of which many examples are illus- 
trated in our present issue, only one department of 
mechanical engineering can be studied ; in another 
factory, say, where small petrol-engines are made, 
the experience gained is similarly restricted. 
Only the few who are relatively independent of 
income can afford to garner experience by flitting 
from shop to shop. ‘he sugyestion is made by 
Mr. Day that in technical institutions where good 
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mechanical laboratories exist, there should be 
special courses, and, we presume, lectures, in order 
to broaden the basis of practical training of men 
who are to become erectors, leading hands, or 
foremen. There is much in this suggestion. 
Indeed, few technical institutions have awakened 
to the value to apprentices of special courses, in 
order that wider acquaintance may be gained of 
workshop practice, or of specialised productions. 
Such classes should be conducted by practical 
mechanics, and should be associated with visits to 
factories where the equipment and productions 
described can be inspected, and the operations ex- 
plained. In this way, those who are to me non- 
commissioned officers of the industrial army would 
secure not only sound grounding in the basal prin- 
ciples underlying engineering works, combined with 
facility in reading drawings, but the supplementary 
knowledge of their application in different branches 
of engineering, which, with a working knowledge 
of elementary mechanics, are essential for the higher 
ranks. For those who are to be more intimately 
associated with design and with the solving of prob- 
lems in design and practice, there is called for, in 
Mr. Day’s view, a more advanced knowledge of 
mathematics and of the problems involving mathe- 
matics. He does well, therefore, to urge that 
attendance at evening classes should not cease at 
the age of 21 years, and, moreover, that opportuni- 
ties should be offered and taken for laboratory and 
such specially advanced lectures as have already 
been indicated. 

The course recommended, it will be seen, is one 
within the compass of the humblest of apprentices, 
even of those in the least affluent circumstances, 
particularly as employers are now so liberal in their 
methods of encouraging the earnest seeker after 
fuller knowledge and wider experience. But there 
still remains the difficulty of ensuring that a reward 
will follow the extra effort made by the appren- 
tice. As already indicated, the openings, even in the 
ranks of the non-commissioned officers, are few, 
and destiny is often unkind in connection with these. 
Not all of our employers seek in the classes of 
students at the technical college for men to 
occupy responsible itions, Some, indeed, 
know little of the work being done even by their 
own apprentices at these colleges. Mr. Day has 
one or two practical suggestions to make on this 
score. He recommends the Manchester Associa- 
tion of Engineers to tighten the bonds of associa- 
tion with the Manchester Technical School. The 
first aim is to ensure a more direct representation 
of the Association upon the Engineering Committee 
of the school, and to arrange that suggestions 
approved by the Council should be transmitted to 
the School Committee, in order that there should be 
closer acquaintance by the school staff with the practi- 
cal needs of the engineers of the district, and that the 
college work should bear a more intimate contact 
with workshop practice. This, of course, does not 
mean that the school or college should attempt to 
assimilate workshop practice, but rather that the 
curriculum, and particularly the special course of 
lectures, should have a more direct bearing upon 
works procedure. In the second place, the re- 
sults of the work done at the school should be 
explained to the members of the Association, 
who are the employers of the district ; and the 
theses written by post-graduate students connected 
with research work at the school, or at least 
abstracts giving the results of the researches, should 
be circulated among the members, and in some 
cases should be read and discussed before the Asso- 
ciation. This latter is a commendable course, 
because there would be mutual benefit to the 
members of the association and to the students of 
the school. It would, moreover, have the salutary 
effect of bringing to the notice of the employers the 
most promising of the students, and to this extent 
would be a cheerful stimulus to them, because it 
would open up a way whereby their diligence and 
ability might bring the pacts | and merited reward. 





MARINE ENGINEERING. 

Tue Institute of Marine Engineers opened its 
session on Monday, and its programme shows 
how well it fills the distinctive place in the tech- 
nical organisations of the bento which it has 


made for itself by the sound practical quality of 
the contributions read and of the discussions. In its 
increasing membership it includes a happy combina- 
tion of designers and constructors of marine engines 
with those responsible for their operation at sea 





in the consultative and administrative branches of 
shipowners’ offices, as well as in the engine-room. 
It follows that there is close interchange of opinion 
between the constructors and the runners of 
<—e, This results in part from the more formal 
public discussions, but in greater measure from the 
informal but directly practical conversations which 
take place before or after the meetings. It is recog- 
nised on all hands that membership of an institu- 
tion confers great benefits because of such personal 
contact and conversational discussions. This is 
— ronounced in the case of the Institute of 

arine Engineers, because the men who go down 
to the sea in ships are inclined more to silent con- 
templation and reflection than to public speaking, 
so that there is an indisposition on their part to 
express themselves publicly, however full they may 
be of experience on the subject under consideration. 
But when two or three of them are gathered to- 
gether the trials and errors incidental to their work 
involuntarily come to the surface, and there is 
earnest and vigorous interchange of views and ex- 
periences. In this there is great advantage to the 
shipowner, because there results a great accumulation 
of serviceable information, as well as a fullerdevelop- 
ment of that resource which is inevitably called 
upon at one or other stage in the working of the 
machinery of every ship. The Executive Council 
of the Institute, recognising this most valuable 
part of the work of the organisation, have en- 
couraged the use of the building of the Institute 
as a rendezvous, and such the establishment at 
Stratford has undoubtedly become. Larger and 
more central premises are thus necessary, and 
we are glad to know that there is fair promise, 
in the response for subscriptions, of the early 
construction of the new building. Negotiations 
are in progress for the lease of a site at Tower 
Hill, where a building suitable for the public 
meetings, and for social and practical intercourse, 
may beerected. More money is still required, and 
we hope that the Executive Council may be re- 
warded for their enterprise by liberal support from 
the shipowning community, as well as from construc- 
tive engineers. 

The influence of the Institute has never had a 
wider field in which to operate than at the present 
time, because the developments in marine engi- 
neering now in progress are so various and so 
far-reaching. Their aim in almost every instance 
is to achieve higher economy; their effect is to 
demand fuller experience and resource on the part 
of the sea-going engineer. This alone shows at 
once the value of intimate interchange of opinion 
on the part of engineers and the duty of the 
owners of steamships in the direction of sup- 
porting the Institute. As to the developments, 
illuminative facts were brought forward in the 
presidential address, delivered on Monday even- 
ing by Mr. Summers Hunter at the inaugural 
meeting of the session. The President is at the 
head of one of the large marine-engine manufac- 
turing firms on the north - east coast, confined 
largely to the fitting of propelling machinery in the 
humbler type of steamship, where economy rather 
than speed is the desideratum. He is thus con- 
cerned largely with the multifarious activities of 
scientists and economists in order to effect this 
aim, and their attempts were touched upon with prac- 
tical common-sense. Mr. Hunter, for instance, 
recorded his experience on board the Vespasian in 
heavy weather, showing that the utilisation of gear- 
ing between the turbine and the propeller, which 
is now being adopted in the case of machinery 
totalling 100,000 horse-power, involves little or 
no racing, whether the ship be light or loaded, the 
actual acceleration in the speed not exceed- 
ing 74 per cent., while no shock of the sea or 
—— of the vessel appeared to stop the turbine. 

e strongly advocated superheating, pointing out 
that there were now some 700 wand of various 
sizes fitted with superheaters, 600 of them being 
owned on the Continent. On the Continent there 
is being built a passenger liner of about 800 ft. long 
and of 30,000 indicated horse-power, to be fitted 
with superheaters; the economy anticipated is 
from 10 to 15 per cent. He thought there need be 


no difficulty in working up to 250 deg. of super-| posed 


heat, and that a 10 per cent. reduction in fuel con- 
sumption could be anticipated, even on the per- 
formances of quadruple engines now using saturated 
steam, where the voyage consumption was fre- 
quently as low as 1.35 lb. of coal per indicated 
horse-power per hour. 

The oil-engine naturally came in for some con- 





sideration, and Mr. Hunter pointed out that of 
ocean - going oil - engined vessels there are at 
present at sea six, of 3000 tons up to 6000 tons 
dead-weight, four having engines on the four- 
stroke cycle, and two on the two-stroke cycle. 
Under construction there are 27 or 28 vessels, 
varying from 2000 tons to 15,000 tons dead- 
weight, of which 17 have four-stroke engines, 
nine have two-stroke single-acting engines, and 
one or two have two-stroke double-acting engines. 
The revolutions of the oil-engine, he considered, 
would soon approximate to those of the steam- 
engine, so that the economy already achieved would 
be still further increased by improved propeller 
efficiency. He strongly contended that the ques- 
tion of reliability could only be tested under the 
stresses of heavy weather at sea. The longest non- 
stop run so far made was by the four-stroke-cycle 
engine in the Sembilan, which ran for 19 days, from 
Aden to Sabang. As regards the question of four- 
stroke versus two-stroke cycles, and of single 
versus double-acting, he thought that each had 
its advantages, and would be applied to par- 
ticular types of ships. Thus cargo boats up to 
about 4000 horse-power were likely to be most 
economical with four-stroke-cycle single - acting 
engines, for although these were larger, heavier, 
and somewhat more costly than the two-stroke- 
cycle engines, they effected an economy in fuel 
consumption of some 10 to 15 per cent. One firm 
on the Couttost was, however, now building very 
large double-acting two-stroke-cycle engines. 

As regards the fitting of warships with oil- 
engines, he expressed hopeful views. The advan- 
tage of having a deck free from funnels, giving 
greater arc of training for guns, and simplifying 
protection from attack by air craft, appealed strongly 
tohim. He thought, however, that the oil-engines, 
at the outset, would be confined to vessels in 
commission in the North Sea and round the 
coast of Northern Europe, leaving the ocean- 
going warship to be propelled by steam. We doubt, 
however, whether this differentiation can be made, 
as warships must be able to go anywhere and do 
anything. We are glad, however, to note that he 
advocated that the Admiralty should assist more 
than it is doing in the development of the oil- 
engine, in view of its great influence on national 
security. As regards the economy of the oil-engine, 
his view was that, even with the cost of oil three 
times that of coal, the oil-engine would commend 
itself. The situation as regards price of oil would 
become more normal with time. 

Mr. Hunter also referred to the importance of 
metallography in connection with modern engineer- 
ing and to the need for improvement in material 
in connection with oil and other propelling machi- 
nery, r ising fully the valuable work being 
done by the Iron and Steel Institute and the 
Institute of Metals. He pleaded also for a fuller 
r ition of higher theoretical and practical 
qualifications of the members of the profession, 
whether engaged in the design or construction or 
the running of marine machinery. 





THE LATE MR. VAUGHAN PENDRED. 
Ir is with feelings of sincere regret that we place 
on record the death, in his seventy-sixth year, of 
Mr. Vaughan Pendred, who was for about forty 
age the editor of our contemporary, The Engineer. 
e are sure that this regret will be shared by 
many engineers and others, for in his work as 
editor of a great technical journal Mr. Pendred 
always displayed a high sense of responsibility, and 
ever strove for the improvement of the profession 
and particularly for the stimulation of the young 
aspirants. He early recognised the great advan- 
tages to be gained by the dissemination of informa- 
tion and the interchange of experience amongst 
engineers through the medium of professional 
journals, and he played an important part in raising 
technical journalism to the position it holds to-day. 
He especially encouraged letters to the editor on 
every variety of topic, to the inclusion sometimes 
even of the advocacy of heterodoxical views, 
believing, no doubt, that these would be ex- 
, to the advantage of the profession, by 
other correspondents. He was always sceptical 
of professional dogmas, and never feared to cast 
doubt upon them if he felt that they did not 
rest upon firm ground. Lame explanations he 
could not tolerate, and he did = hesitate to 
laim the ignorance of the profession on many 
Sclite upon which merely bas ae hypotheses had 
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been elevated to the position of creeds. In his 
own writi he disclosed a t preference for 
practical so utions, with some impatience occasion- 
ally for the pure scientist—a fact, perhaps, due to 
his early training, which was classical rather than 
scientific. As a consequence, there was a tendency 
to conservatism in his attitude towards new depar- 
tures, unless their practical success was self- 
evident. These characteristics we mention because 
they were in some instances virtues, especially 
when he was addressing himself to the impetuous 
youth fresh from the class-room of technical col- 
leges. To such his articles appealed with a degree 
of fascination, because he e: on the side of what 
one might term super-lucidity. 

Like many men, Mr. Pendred drifted naturally 
into journalism. In this one might find proof that 
it was his natural vocation. His inheritance was 
mental capacity nurtured by his parents, and he 
experienced the need, as well as a desire, to win his 
livelihood. Born in 1836, at Barraderry, in the 
County of Wicklow, the descendant of a typical 
Irish county family, he was fortunate in that his 
father was a classical scholar, and his mother a 
highly educated woman. Both assisted in his 
education, the former utilising Latin, and the latter 
the French language, as instruments to shape and 
stimulate the minds of their four sons, of whom 
the subject of our memoir was the eldest. In their 
education, and in that of their one sister, their 
parents were assisted by two resident governesses ; 
but their was no school training. The study of litera- 
ture was encouraged, and in time the mechanical 
bent, particularly of Mr. Vaughan Pendred and 
his brother, the late Mr. Hamilton Pendred, was 
cultivated by the making of models with simple 
appliances—principally a lathe. The study of the 
steam-engine, as expounded in the technical 
literature of the period, was their only other assist- 
ance, and, without entering into details, it may be 
said that from this and their handicraft there was 
developed resource and a love for engineering. 
Shortly after his marriage, in 1862, to Marian 
Loughman, of Crohill, in the County of Kilkenny, 
Mr. Pendred came to England, and, through the 
influence of the late Mr. Zerah Colburn, he secured 
an appointment in a small works in Staffordshire. 

Journalism, however, was his métier, and from 
his youth he had written letters to technical 
papers, amongst them the Mechanic’s Magazine. 
ts owner, the late Mr. Passmore Edwards, ulti- 
mately appointed him the editor, and a short time 
later—in 1865—he succeeded to the editorship of 
The Engineer, which had previously been held by 
Zerah Colburn. From this time forward Mr. 
Pendred’s work was exclusively devoted to the 
development of our contempo He found in 
locomotives a life-long source of interest, while 
marine work shared only in a lesser degree his 
attention; but every phase of mechanics had 
attractions for him, and, as we have said, many 
men privately, and still more through his journal, 
were encouraged and stimulated. As tothe position 
to which he brought The Engineer there is no 
need here to write; he continuously kept in view 
the business rectitude and independence indispens- 
able in the case of a first-class periodical. Of his 
journalistic work we have already given an appre- 
ciation. 

Mr. Pendred had been a member of the Iron and 
Steel Institute and of the Society of Engineers for 
many years, and an honorary member of the 
Cleveland Institute of Engineers. In 1900 he was 
elected a member of the Institution of Mechanical 
Engineers. At the meetings of technical societies, 
aud at such gatherings of engineers as are associated 
with the Royal Agricultural Society and the Smith- 
field Club Shows, he was welcomed because, from 
his retentive memory and wide experience, he 
could recall interesting facte bearing on all pro- 
blems in mechanics. Advancing age induced him 
to retire from active work in 1905, and since then 
he has been engaged on more or less desultory and 
recreative writing at his home at Streatham, where 
he had resided for forty years, and where his high 
personal qualities and philanthropy ever found 
full scope. There he died on the 12th inst., leav- 
ing & widow and three sons, for whom sympatliy was 
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and his colleagues have for many years past been 
of a most friendly character, even when we differed 
on technical questions. 





SHIPS WITH CORRUGATED HULL- 
PLATING. 

Tue Ericsson design of ship, having the shell- 
plating arranged with two longitudinal corruga- 
tions along the side between the water-line and 
the turn of the bilge, is steadily growing in favour. 
The first ship—the Monitoria—built, like her suc- 
cessors, by Messrs. Osbourne, Graham and Co., 
Sunderland, has been running for three years ; 
the second—the Hyltonia—for one year ; the third 
was launched in May last; the fourth in July ; 
and two others are in course of construction ; while 
a seventh is being built in Norway. The results 
of the working of the two completed ships, and the 
confidence disclosed in ordering the others, justi- 
fies some examination of the claims set up for the 
design, and it was not, therefore, inappropriate 
that these should be dealt with in a paper read on 
Wednesday at the Royal United Service Institu- 
tion by Captain G. S. MaclIlwaine, R.N. (retired). 
He had aie several voyages in one of the ships with 
a view to forming an independent judgment of the 
merits of the case, and the aim of his paper was 
to secure that the system should be considered by 
the Admiralty. The points he put forward were : 
increased strength, specially called for in the case 
of destroyers; greater resistance to penetration 
by projectiles, obtainable even in the case of 
armoured ships, especially when the ship was roll- 
ing in a heavy sea during action; and higher pro- 
peller efficiency, consequent on superior stream- 
lines due to the corrugations. The Admiralty are 
no doubt fully cognisant of the features and poten- 
tialities of the design ; but Captain MacIlwaine’s 
statement of the case will be useful to Navy officials 
as well as to shipowners. 

The Hyltonia is representative of the system. 
She is 279 ft. long between perpendiculars, 39 ft. 
10 in. beam, 18 ft. draught, with 3 ft. freeboard, 
and carrying 3340 tons dead-weight she displaces 
4614 tons. The net registered tonnage is 1149 
tons. There are, in her case, two corrugations fore 
and aft, the width from the top of the upper 
corrugation tothe bottom of the lower being 13 ft. 
3 in., and from the inner edge of the frames the 
corrugations project 22in. Forward and aft the cor- 
a taper to merge into the normal lines of the 
hull. Before deciding to build the ship, the owners 
carried out some tests with models in a tank on 
Caw’s pendulum system. Models of plain and 
corrugated ships, without other variants, were} 
floated and attached pivotally to a pendulum first 
held at a known angle to the vaste top the model 
being secured in the tank toacord. By the burn- 
ing of the cord the model was gently released, and 
the amplitude of swing of the pendulum deter- 
mined the comparative resistances of models. The 
results suggested possibilities of ‘‘a reduction in 
effective horse-power of from 14 to 23 per cent.” 
The claim made is that ‘‘the space between the 
corrugations seems to act as a conduit pipe supply- 
ing the screw, which, in its turn, seems almost to 
play the part of a pump drawing a solid body of 
water along the ship’s side in which to work.” In 
other words, that the stream-lines are better, the 
water being less disturbed. Captain Macllwaine 
said that the blades of the propeller could be seen 
rotating at all speeds as clearly as through crystal. 
The data of actual performances showed that 
when the corrugations were fully immersed the slip 
of the propeller averaged less than bd cent., as 
against 13 per cent. for ordinarily plated ships of the 
same design. The average revolutions in the corru- 
gated ship were 58, the power 630 indicated horse- 

wer, the normal speed about 9 knots, and the 
uel consumption, when loaded, 10.8 tons of Lan- 
cashire coal per day. For the same duty with the 
lain plated ship the power necessary was 700 to 
50 indicated horse-power, and the consumption 12 
tons per day. 
It was claimed, too, that the corrugations add to 
strength. In the Hyltonia every alternate frame 
was left out under the highest classification of the 
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British Corporation, so that the frames were 48 in. 
— as compared with 234 in. in ordinary ships of 
the same size ; this, and the absence of stringers, 
effected a saving of 50 tons in weight. Again, as 
tonnage measurement is from the inside of the 





bulging out in the corrugated plates is not reckoned. 
The same considerations facilitate inspection and 
the handling of Increased steadiness at 
sea and greater stability were also claimed, and 
results were given of sea-behaviour. In one voyage 
the deck portion of a cargo of timber was 43 per 
cent. of the whole, the average height of the deck 
cargo being 18 ft.; on another occasion the figures 
were 45 per cent. and 19 ft. respectively, 428 tons 
of water ballast being carried in the tanks. It was 
also contended that vibration was reduced, and 
steering made easier, while the constructional cost 
was about the same. 








NOTES. 
Tse Director or Works, ADMIRALTY. 

In view of the responsible work done, and the 
fuller recognition obtained for the department of 
the Director of Works at the Admiralty, achieved 
during Colonel Sir Edward Raban’s régime in that 
responsible office, it was appropriate that he should 
have more than a formal leave-taking when he 
vacated his position. Therefore it is pleasant to 
record that the staff of the department, which is as 
widely distributed as the geographical extent of 
the Empire, presented Sir Edward with a remem- 
brance commemorative of his work in the depart- 
ment, and in recognition of what he had done to 
improve its status. The gifts included a silver tray, 
a pair of candelabra, a rose bowl, a pair of sweet- 
dishes and a dessert-dish, and the presentation was 
made on Tuesday of last week by Mr. T. Simms, 
C.B., the senior Assistant Director of Works, who 
took occasion to refer not only to the high personal 
regard which the members of the staff for Sir 

ward, but to their appreciation of the fact that 
he had raised the department to one of very great 
importance. Sir Edward became Superintending 
Engineer at Portsmouth Dockyard in 1890. Five 

ears later he was promoted to be Director of 
orks, and for seventeen years has held this re- 
sponsible position. During that time important 
civil engineering works have been designed and 
carried out by the department, in many cases with- 
out the intervention of contractors. These works 
have been of the first magnitude. The columns of 
ENGINEERING have borne testimony to the character 
of the work done by the department over which 
Sir Edward Raban has long presided. Of these, 
we need only refer to the extensive works at 
Bermuda, the new docks and the various buildings 
associated with the modernisation of the naval 
base at Malta, the construction of an entirely new 
raving-dock at Chatham, while there is at 
present in progress the Rosyth Naval Dockyard, 
certainly the largest marine undertaking which has 
been tackled in this country for many years ; and 
the new locks at Portsmouth, whereby the accom- 
modation will be greatly increased. Many other 
less important works of a kindred nature have 
been carried out, and it can be said that in these 
and in other ways Sir Edward Raban has done 
great services for the Navy. 


THe ADMIRALTY AND INTERNAL-ComBUSTION 
Marine ENGINEs. 

Lord Fisher’s Commission, which is to investi- 
gate, among other subjects the suitability of oil- 
engines for the propulsion of warships, has now got 
to work, and several experts bave this week been 
before the Commission, not so much with a view of 
giving evidence as of entering into close informal 
conference regarding the suitability of various 
types of oil machinery, and the prospects of prac- 
tical success in its application to warships. The 
Admiralty, at the same time, are prosecuting 
their experimental work on the oil-engine. This 
week they have ordered another oil-tank vessel 
with internal-combustion engines. The ship is 
to be 460 ft. long, to carry 8000 tons, and the 
engines are to be of 2500 horse-power, of the four- 
cycle crosshead type. There will be eight cylinders 
on each set of engines. The order for this ship and 
machinery has gone to Messrs. Vickers, Limited, 
of Barrow-in-Furness, who have done more for 
the construction of oil-engines in this country 
for marine propulsion than any other firm. 
The Admiralty had previously ordered two small 
sets of machinery for vessels building at the dock- 
yards, and arranged each to carry 2000 tons of oil 
fuel for the refilling of the tanks in warships at 
sea. These two vessels are being built respectively 
in the Portsmouth and Devonport Dockyards, and 





framing, there is increased cargo-space without 
tonnage dues being exacted, for the space given by 





the engines for one are to be constructed by 
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Messrs. Vickers, Limited, Barrow-in-Furness, and 
for the other by Messrs. J. Samuel White and 
Co., Limited, of Cowes. In the latter instance, 
the machinery will consist of two sets of six- 
cylinder engines of the Niirnberg design, normally 
of 1500 brake horse-power, and to develop, when 
necessary, 1800 brake horse-power at 210 revolu- 
tions. e Vickers engine, it is understood, is 
their own design, of the four-cycle crosshead type, 
having eight cylinders in each set. The speed in 
this case is to be 150 revolutions, and it is antici- 
pated that in both ships the oil consumption will be 
4 lb. per brake horse-power per hour. In one case 
the auxiliary engines will operated by steam 
generated in two auxiliary boilers, and in the 
other probably by compressed air. It is — 
that before long other similar tank steamers wit 
different types of oil-engines will be ordered, so 
that before long the Admiralty will be in an 
advantageous position to test at sea various designs 
of Diesel engines propelling ships. 


Cotp StToracE aT SEA. 


In his interesting presidential address to the 
Cold Storage and Ice Association, Mr. J. T. Milton 
claimed for the engineer a substantial share in the 
development of refrigerating machinery. The first 
plant of this type was, however, he said, due to a 
scientist, Mr. J. J. Coleman, who required a machine 
for facilitating the fractionation of Scotch shale 
oils. This he succeeded in devising and success- 
fully operating in 1875. Two years later, a demand 
arose for a machine capable of refrigerating ships’ 
cargoes, and the assistance of Mr. Coleman was 
sought by those responsible for the project. The 
details of the plant were worked out in con- 
junction with Mr. Bell, the result being the Bell- 
Coleman cold-air machine, which proved highly 
successful, though experience soon showed the 
necessity of some slight modifications in the 
original plans. Mr. Milton, for instance, “stated 
that the air after compression was at first cooled 
by water injection, but it was found that unless 
the water was pure the air became tainted, and 
unfit to be passed into the refrigerated holds. 
Another difficulty arose in connection with the 
piston packings, since the arrangement, successful 
with air which was not cooled below freezing-point, 
proved unsatisfactory when lower temperatures 
were attained, and ice deposited as-a consequence 
on the cylinder walls. Much of the practical 
success of this machine was, Mr. Milton claimed, to 
be attributed to the ability of the engineers who 
succeeded in operating it on shipboard, where the 
facilities for the repair of even trifling defects 
of mechanism are small. In deciding between 
sulphurous- acid, ammonia and carbonic - acid - 
gas machines, Mr. Milton remarked that a com- 
promise had to be effected between efficiency and 
compactness. The CO, machines this 
latter virtue in a high degree, but involved the 
use of pressures up to 1024 lb. per sq. in., and had 
only proved successful because of the high quality 
of the materials used and the care taken in the 
design of details. The sulphurous-acid machine, 
on the other hand, was efficient but bulky. The 
lubrication of these vapour - pressure machines 
had, Mr. Milton stated, been a cause of some 
difficulty, since, if vapour only were allowed to enter 
the compression cylinders, it was superheated by 
the compression, and hot cylinder walls would not 
run for long in good condition without a lubricant. 
By admitting a small — of the liquid along 
with the vapour this difficulty had been, he said, 
surmounted. Further difficulties had arisen, Mr. 
Milton continued, when it was attempted to trans- 
port chilled beef as well as frozen mutton. With 
the original cold-air machines, the air, after 
cooling, was sent directly into the holds, and it was 
then very difficult to avoid inequalities of tempera- 
ture. This, fortunately, had little effect when 
frozen mutton was the cargo, but in the transport 
of chilled beef practical uniformity of temperature 
was requisite, and this demand had only been met 
by the ingenuity of the cngines. With vapour- 
compression machines the holds were cooled with 
brine, the grids being uniformly distributed over- 
head and along those side walls from which con- 
duction of heat was to be feared. Since the grids 
ex a very large surface, the temperature of 


the brine could be kept only a little below that of the 
hold, a condition which made for uniformity of 
temperature. Nevertheless, Mr. Milton pointed out, 
even with holds thus cooled the final cooling of the 
cargo was effected by the air, which, reduced in 





temperature by the brine-pipes, warmed itself again 
by contact with the cargo, in which contact it 
picked up moisture. It was, therefore, of extreme 
Importance that variations in temperature should 
be reduced to a minimum. The agents which 
tended to destroy or damage a meat cargo were, 
Mr. Milton said, ferments, bacteria, and moulds, 
and the activity of all three was reduced at low 
temperatures. A curious point mentioned by Mr. 
Milton was that the flesh of animals slaughtered 
ina state of fatigue or excitement is particularly 
prone to deteriorate by the action of ferments. 








Contracts: Errata.—In our paragraph under this 
heading, on page 505 of last week’s issue, we stated that 
Messrs. J. Stone and Co., Limited, were fitting hydraulic 
ash-expellers to the latest of the British battleships, and 
also that the windows, side-lights, and Stone-Lloyd 
system of doors was also being applied. This latter 
work, it should have been stated, is being carried out 
not in the battleships, but in connection with the s.s. 
Infanta Isabel de Bourbon, under construction by Messrs. 
William Denny and Brothers for the Compania Trans- 
atlantica, Cadm. 





O1.-Eneinep Sup ‘* Forponian.” — Certain para- 
graphs have been published in the daily papers relating 
to the return of the oil-engined vessel Fordonian, which 
left on her voyage to Canada some days ago, and included 
in the reports were inaccurate statements suggesting that 
the oil-engines had broken down. This is not the case. 
The main-propeller engines worked thoroughly satis- 
factorily, but when about two days from the Clyde the 
crank-pin bushes in the main air-compressor were allowed 
to become overheated, with the result that the white 
metal ran out and the compressor became disabled. The 
propeller engines were stopped, but immediately re- 
started, the ay compressors being used until the 
vessel returned to the Clyde. The important point is 
that the main oil-engines proved most satisfactory, and 
the little contretemps to the compressor was due entirely 
to the personnel element, and not to the matériel. 





Launch or H.M. Torpepo - Boat DkstRoyvER 
“‘SPARROWHAWK.” — Another British ocean-going tor- 
genet destroyer has just been successfully launched 
rom the Wallsend shipyard of Messrs. Swan, Hunter 
and Wigham Richardson, Limited. This vessel is 
H.M.S8. Sparrowhawk, and is the second of five similar 
destroyers that these builders have in hand. The pro- 

lling machinery is being constructed by the Wallsend 
Slipway and Engineering Company, Limited. There 
are two sets of Parsons’ impulse-reaction turbines, each 
driving a propeller on a separate shaft. The four boilers 
are of the Yarrow type, with small water-tubes, and 
titted with oil-burning apparatus. The boilers and a good 
deal of machinery were placed on board before the launch, 
and in every respect the construction of the vessel is in 
an imeneah stage. H.M.S. Sparrowhawk is designed 
to steam at a speed of 32 knots. 


Tue ‘“‘Ukantxes” Driving SpaNNner.—Under this 
name a simple appliance for facilitating the tightening of 
nuts in awkward places and in positions beyond the reach 
of an ordinary spanner has been placed upon the market 
by Mr. F. R. Archer, 7, 8, and 9, Hosier-lane, Snow Hill, 
London, E.C. It consists of a flat piece of steel which is 
circular in its outer form with the exception that at one 
part of the circumference there is a projection which, on 
one side, forms a shoulder. The piece of steel is cut away 
inside, so as to fit on a hexagonal nut, and outside is 
about the size of the head of an ordinary spanner for the 
nut to which it is applied, the thickness of the piece 
being somewhat less am that of the nut. After being 
placed over the nut, the ‘‘ Ukantes” spanner can be 
tightened or slackened by having a bar or rod placed 
against the projection on its circumference, the bar being 
then struck witha hammer. By turning over thespanner 
the nut can be slackened. For many situations these 
spanners will be found very useful. They are le in 
sizes to fit the nuts of bolts of from } in. to fin. diameter. 








A MeractvureicaL Society FOR SWANSEA AND Dis- 
TRICT.—At the Swansea Technical College on Saturday 
evening, the 12th inst., there was an enthusiastic gathering 
of local metallurgists (numbering over eighty) on the 
occasion of the inaugural meeting of the iety. The 
idea of the formation of the Society originated with the 
former head of the Metallurgical Department, Mr. F. 
Johnson, M.Sc., who, supported by a local committee, 
with Mr. Urias Williams as secretary, has been at work 
for some months past in making the Say arrange- 
ments. The chair was taken by Colonel Alex. Sinclair, 
A.M.LE.E., &., who, in introducing Professor Turner 
to the meeting, referred to the importance of Swansea as 
a metallurgical centre, not only in smelting operations 
and the production of virgin metals, but in a newer and 

wing industry—viz., themixingof metals. Birminghar, 

e said, was the t centre of this industry, but Swansea 
also produced alloys, and there was every promise of still 
further development. In the opening portion of his 
address Professor Turner pointed out the great advan- 
tages which would accrue not only to its members, but to 
the town and district, by the formation of a Metallurgical 
Society. He emphasised the necessity of establishing the 
Society on a broad basis, so as to include all interested in 
metals, ores, and ore-concentrating, and in fuel and 
refractory materials, metal-smelters and refiners, engineers 
who employ metals, merchants who distribute them, and 
assayers and scientific experts who analyse and test them. 
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Tue Conference of the Amalgamated Society of 
Railway Engineers held its final sitting at Dublin on 
Friday last week, and a resolution was asking 
the Society’s Parliamentary representatives to intro- 
duce once more the Character Note Bill, and urginy 
that support should be given to it by the Labour 
Party. The object is that when a man leaves one 
place and applies for work at another he shall have his 
character given him on leaving his employment, and 
not have inquiries made by telephone from the 
place at which he applies, as this latter practice is 
thought to be unfair. It was also resolved that the 
representatives of the railway men in the House of 
Commons should be asked to introduce again the Bill 
providing for the presence of representatives of the 
Amalgamated Society at inquests on behalf of members 
or relations of deceased members. Among other busi- 
ness was a motion demanding complete restoration to 
trade unions of the power to collect contributions 
from their members and spend their funds for Parlia- 
mentary and local purposes, and this was carried 
unanimously. The importance of the Bill introduced 
by Mr. Hudson for the eight-hours day on railways 
was also made the subject of a motion, which was 
carried, but a resolution in favour of affiliation with 
the Transport Workers’ Federation failed to find a 
seconder. A resolution in support of Socialism was 
carried ata private session. It is intended to hold 
the next Conference at Norwich in 1913. 








According to the Board of T'rade Labour Gazette of 
October 16, the state of the Labour market in Sept- 
ember was as follows :— 

Employment in September continued good, and was 
slightly better than a month ago. It showed a con- 
siderable improvement on a year ago, when it had not 
quite recovered from the effects of the disputes in the 
railway and other transport trades. he upward 
movement in wages continued. 

Compared with a month ago there was some im- 
provement in the coal-mining, pig iron, iron and steel, 
engineering, textile, pottery, and printing trades. 
On the other hand, there was a slight decline in the 
boot and shoe and furnishing trades. Employment 
continued fair in the building trades, po | in ship- 
building, and very good in tin-plate manufacture. 

Compared with a year ago, nearly all industries 
showed an improvement, which was most marked in 
the pig iron, iron and steel, engineering, shipbuilding, 
textile, boot and shoe, and glass trades. 

In the 383 trade unions, with a net membership of 
877,811, making returns, 18,785, or 2.1 per cent., were 
returned as unemployed at the end of September, 
1912, compared with 2.2 per cent. at the end of 
August, 1912, and 2.9 per cent. at the end of 
September, 1911. 

Returns from firms in the textile and other trades, 
employing 433,200 workpeople in the week ended 
September 28, 1912, showed no change in the number 
employed, and an increase of 0.8 per cent. in the 
amount of w paid, compared with a month ago. 
Compared with a year ago, there was an increase of 
1.9 per cent: in the number employed, and of 6.8 per 
cent. in the amount of wages paid. 


The changes in rates of wages taking effect in 
September were all increases, and amounted to —* 
16 


per week on the wages of 260,000 workpeople. 
most important advances affected 20,000 carpenters 
and joiners in London, 3650 deputies, mechanics, &c., 
at coal mines in Northumberland, 5500 coal miners in 
the Forest of Dean, and 190,000 in South Wales and 
Monmouth, 3000 iron puddlers and millmen in the 
West of Scotland, 14, engineers in Leeds and 
district, 5000 labourers in engineering works at Shef- 
field, and 8600 ring spinners in Lancashire. 

The number of disputes beginning in September was 
47, and the total number of workpeople involved in 
all disputes in progress during the month was 27,918. 
as compared with 54,961 in August, 1912, and 56,780 
in September, 1911. The estimated number of work- 


in lost by disputes during the month was 
284,400. a8 com 4 With 363,900 in the previous 
month and 560,400 in the corresponding month of last 
year. 


Cases reported for the month include bobbin-turners, 
sawyers, &c., at Liverpool and Todmorden, boot and 
shoe operatives at Kingswood, plasterers at bristol, 
tin-plate workers at elly, and iron and steel 
workers at Frodingham. Further appointments were 
made in connection with the revised railway concilia- 
tion scheme. 





The monthly report of the United Pattern-Makers 
Association for September shows a slight falling-off in 
the general condition of trade. The total number of 
members signing the vacant book at the end of 
September was 229, as compared with 186 at the end 
of the previous month. Insome of the marine centres 
there has been a general slackening off, and on the 
North-East Coast, though things are reported as 
“good,” many more members are signing on the 
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vacant-book than has been the case during the past 
eighteen months. On the Clyde, however, things are 
better, and there are not many members out of work. 
At Barrew trade is still very good, overtime and double- 
shifts being worked. Things are pretty much the 
same in Belfast, but from the Mersey come reports 
not so satisfactory as could be desired. Inland centres 
show little change in conditions, which are good, 
though Bolton | Bury do not show a record so good 
as might be wished. In the Midlands trade is quiet, 
throughout the Metropolitan area good, and in 5 
and in Yorkshire generally good also. In Swansea the 
employers have been asked for an all-round advance 
of 3s. per week, a reduction of hours to fifty-three, 
and time and a half for overtime, with double time on 
Sundays. In Huddersfield a joint movement has been 
made for an advance of 2s. a week, and the Man- 
chester branches have been accorded permission to 
co-operate in a joint movement for a 3s. advance in 
wages, and a general movement for an advance has 
been initiated in Stockport. In Dundee the employers 
have offered the members of the union an advance 
of ls. a week from October 4, the enhanced rate to 
remain undisturbed until the end of January, 1915. 
This offer was afterwards amended by the deletion 
of the time limit, and the advance provisionally 
accepted on condition that a further Is. be granted 
in April next. The total membership in September 
was 8104. The report contains a very interesting 
account of a fourteen days’ sojourn in Switzerland 
and South Germany, by some members of the Labour 
Party, in connection with what has been described as 
‘‘a pilgrimage for information and a crusade in the 


cause of peace. 


The monthly report of the Society of Amalgamated 
Tool-Makers for September shows an increase in mem- 
bership of 1711 in the twelve months from September, 
1911, the total membership now standing at 7438. 
During the same time there was also a decrease in 
the number of unemployed of thirty-five, the actual 
number of men out of work at the end of Septem- 
ber being sixty-four. The reserve funds stood at 
30,0007. in September, 1912, against 23,0007. in the 
corresponding month of 1911. For the half-year end- 
ing June last the income was 9278/. 0s. 1d., showing 
an increase on that of the first half of the previous 
year of 1946/. 8s. 3d. During the first six months of 
this year the benefits paid out amounted to3922/. 9s. 6d., 
which was 1322/. 5s. ld. more than was paid during 
the corresponding half of last year. The growth of 
the society during the last five years is shown by the 
following figures :—In June, 1908, the membership 
was 3680, whereas in 1912 it stood at 6915. During 
the same time the income rose from 5131/. 10s. to 
ae ld., and the reserve fund from 14,646/. to 
27,5341, 








It is gratifying to find by the monthly report of the 
Steam-Engine Makers’ Society for October that the 
state of trade continues very satisfactory, and there 
has been a general and steady employment of members. 
In August the figures were especially. good, as the 
number unemployed was less than 4 per cent. of the 
membership, being the lowest recorded in the Society's 
history since the year 1873. 





The monthly report of the United Society of Boiler- 
Makers and Iron and Steel Shipbuilders for October 
shows that the number of members admitted durin 
September was 457, and the number run out an 
deceased 434, giving a net increase of 23. The total 
membership now stands at 58,200. At the end of the 
month there were 2498 members signing the vacant 
book, 2507 on superannuation, and 1191 on the sick fund, 
against 2606, 2519, and 1145 respectively in August. 
The expenses for August (5 weeks) amoun to 
i066/. 2s. 9d., against 5867/. 2s. 9d. in September 
(4 weeks). 

_ Although there appear. .v be anxiety in some quarters 
that a strike among the servants at the Royal Military 
Academy, Woolwich, is imminent, there is no certainty 
that such will actually take place, although there 
18 & certain amount of unrest among the employees. 
The men who are causing anxiety are nearly all ex- 
soldiers, and number about 110. They are paid at the 
rate of 24s, a week for their duties as servants to cadets 
at the Academy, but there are certain deductions from 
this which reduce the amount to 22s. 6d. The men 
live out and have no meals at the Academy, and they 
have to provide their own uniforms, but an allowance 
of 198. 3d. per quarter is made for this purpose. Cer- 
‘ain allowances which were made for waiting and 
carving at dinner have recently been stopped, and 
this is one of the men’s grievances. The ur Pro- 
tection League, to which most of the men belong, have 
had the matter placed in their hands, and will bring 
it before the War Office. 

Trouble has also arisen among the labourers at the 
Arsenal owing to the Insurance Act. In the case of 
*killed men it has been decided to increase their 
wages by the amount of the contributions, but the 





lower-paid men, who now have a minimum of 24s. a 
week, have to pay in the 4d. or 64d. themselves. These 
men naturally object to this distinction, and are now 
demanding an increase of the minimum to 30s., and 
exemption from insurance contributions of all persons 
earning less than that minimum. 





The strike of miners at Seghill Colliery completed 
its seventh week yesterday, and there does not, unfor- 
tunately, appear to be any prospect of an early termi- 
nation. A communication was received last week by 
the Northumberland Miners’ Association from the 
owners stating that they will not consent to the 
holding of an Emergency Committee meeting until 
the strikers have returned to work. After considering 
this the Executive Committee of the Association 
passed the following resolutions regarding the strike 
at Seghill :—(1) That we ask the Seghill men to 
receive a deputation from this Committee in order to 
discuss the whole system. (2) That we issue a circular 
to our branches pointing out the position at Seghill, 
and the need of giving assistance to relieve the distress 
which now exists at that place. 





The strike of the riveters and holders-up who stopped 
work at Messrs. Swan, Hunter and Wigham Richard- 
son’s shipyard, Wallsend. ended last week, and the 
men agreed to start work on Friday last. The men 
had made many complaints of the long time that was 
allowed to elapse before their grievances were dis- 
cussed by the officials, and they contend that by that 
means advantage had been taken of them. It appears 
that the officials have given an assurance that in future 
grievances will be more expeditiously dealt with, 
and that after work is resumed they will receive a 
deputation of the men in regard to the present ques- 
tions in dispute. 





On Thursday, last week, a ballot was taken by the 
pager | apprentices in Sunderland as to whether 
they should return to work before any definite promise 
of a satisfactory arrangement on the ‘‘ black” time 
question was given by the employers. By a majorit 
of two to one it was decided not to return to walk 
until some promise had been given. It was also agreed 
that a deputation should be sent to the employers 
with a view of making such arrangements as will 
enable work to be resumed at an early date. 





The executive of the Amalgamated Society of 
Engineers have failed to get the recommendations of 
the Royal Commission adopted on the Irish railways, 
after attempting to do so for twelve months. It was 
stated last week that the executive had abandoned 
the idea of continuing the attempt. They had made 
strong representations to Mr. Asquith, and in the 
reply they received from the Board of Trade the view 
taken was that the circumstances had been altered 
since September last year. The executive doubted 
the justice of this assertion, and as there did not 
appear to be any probability that the Government 
would take such action as would compel the railway 
companies to accept the recommendations of the Royal 
Commission, they decided to try and procure in a 
ways the “‘ justice” that is now denied them by the 
Government. 





At a meeting of miners at Walsall Wood, Stafford- 
shire, on Sunday last, it was decided to approve a 
5 per cent. advance on the maximum wage. The 
— was expressed, however, that the present basis 
of 1888 should be abolished, and the present legal 
minimum rate be made a basis for future negotiations. 





A demand for shorter hours has for some time been 
put forward by the coal-trimmers working at most of 
the Firth of Forth coal-pits, and as there did not 
appear to be any prospect that the men would get 
their demands, they stopped work at 1 o’clock on 
Saturday last, instead of at 4 o’clock. 


On Thursday, last week, after a meeting in London, 
the Coal Conciliation Board recommended an advance 
of 5 per cent. to all underground workmen in the 
English Federation area and those on the pit-banks 
manipulating coal. This means that there will be an 
advance of Is. a week for 400,000 men, or a total of 
about 1,000,000/. a year. The third make-up day in 
October is the date on which the advance will take 
effect. It was also recommended that the Conciliation 
Board be continued until March 31, 1915, and be 
determinable afterwards by three months’ notice on 
either side, the minimum rate being 50 per cent. above 
the 1888 rates, and the maximum 65 per cent. 








The strike on the Spanish railways is now at an end, 
having been checked by the action of the Government, 
as mentioned in our issue of last week. Themen on the 
Catalonian railways state that their wages have not 
been increased since the company was first formed 
fifty years ago. It is said that the level-crossing 
keepers earn Is. 2d. a day, and the staff is very in- 
adequate or is badly distributed, and sometimes the 





men are on duty for as much as sixteen hours at a 
time. Some few years ago discontent among the 
Catalans would have disturbed the men on no other 
railway systems, but a marked change has taken place 
of late, with the result that there is a much greater 
feeling of sympathy between the men of one company 
and the men of enather ; and during the late pléhiscite, 
in which 70,000 votes were recorded, expression was 
given in favour of a general strike on all the railways, 
and things at one time looked very ominous. The 
Government, however, took a wise course, and an- 
nounced that order would be maintained under ordina 
civillaw, and therailways worked by theState. A mobi- 
lisation order affecting all railways was published on 
October 2, and the strikers, or would-be strikers, belong- 
ing to the First Reserve were ordered to report them- 
selves at the dépéts. When each man arrived a red 
band was placed on his arm, and he was sent back to his 
post, free to go home when his work was done, but at 
the same time fully conscious that he was a soldier 
subject to military law and discipline. By this mobi- 
lisation of the First Reserve 6000 men became liable to 
duty. The Second Reserve, to the number of 3000, 
were also notified. According to-the 7'imes, had it 
been found necessary to call out the Territorial Reserve, 
it is calculated that more than one-third of the total 
number of strikers would have had to resume their 
duties. Fortunately this move by the Government. 
does not appear to have been much resented by the 
men, who seem, on the whole, to have been rather 
pleased than otherwise when they found that they 
were receiving military pay in addition to their wages 
from the company. The Cortes was convoked by the 
Premier for the 14th inst., and it has been announced 
that certain projects of law bettering the conditions of 
the railwaymen will at once be laid on the table for 
discussion. It is said that the railwaymen consider 
that they have won a victory; and as the Govern- 
ment has suffered no defeat, everything seems to have 
ended happily. 





The farmworkers engaged at the potato harvest in 
East Lothian struck work on Tuesday last in support of 
the demand of 1000 workers employed at various farms 
for an advance of 2s. a week or an tanding wage 
of 20s. On Tuesday many workers, while being driven 
to the farms in carts by contractors, were stopped, 
hauled out of the carts by strikers, and dissuaded 
from commencing work. A number of arrests were 
made in the Tranent district by the police. As labour 
is scarce this season the strikers are very hopeful that 
they will win. 





On Thursday last the inquiry conducted by the 
Industrial Council into the conditions affecting indus- 
trial agreements between employers and employed was 
reopened at Winchester House, St. James’s-square, 
the chair being occupied by Sir Thomas Ratcliffe Ellis. 
Mr. William Thackeray, of Sunderland, in giving 
evidence relating to the iron and steel trade in the 
North of England, stated that the men employed 
were members of a number of unions, but in dealing 
with them agreements were made with the Iron- 
workers’ Federation, to which the majority of the 
men belonged. An arbitration board had, he said, 
been formed in 1869, and in 1889 an agreement 
was arrived at for the payment of wages according 
to a sliding scale, which varied as the selling 
price rose or ‘fell. There had been few difficulties 
in settling matters with the men’s unions, and in 
every case the arbitration decision had been carried 
out. The methods adopted by masters and men 
for settling disputes worked quite satisfactorily, and 
he was not in favour of legislation forcing all employers 
in a certain area to conform to an agreement arrived 
at by the majority. An important aspect of the 
inquiry was the clear expression of opinion by those 
giving evidence of the great advantage arising from 
the proper organisation of both employers and men. 
The higher they were organised the fewer were the 
disputes. The evidence also showed that the — 
ment system between the employers and oe has 
proved, on the whole, very satisfactory, not cap- 
able of much improvement. One speaker, Mr. Scobey- 
Smith, of the Tees Wharf-Owners’ Association, 
Middlesbrough, stated that he did not think there 
was any better method of securing industrial peace, 
‘*g0 long as they let us alone to make our own plans 
with the men.” On being asked who it was should 
leave them alone, his reply was “the gentlemen in 
London who make laws.” 





PERsONAL.—Messrs. A. A. Jones, Pollard and Shipman, 
Limited, state that the title of the company has been 
altered to A. A. Jones and Shipman, Limited, and request 
that all communications be addressed to New Century 
Works, Fast Park-road, Leicester. The premises at 
59, Church-gate, Leicester, are to be utilised as show- 
rooms and warehouse.—We are informed that at a meet- 
ing of the board of directors of Messrs. Hulse and Co., 
Limited, Ordsal Works, Salford, held on the 10th inst., 
Mr. Herbert Bates was apnointed manages director of 
the company in the place of the late Mr, Edwin Adams. 
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THE LATE MR. JOHN ELIOT HODGKIN. 


On page 512 ante we gave a brief announcement of 
the recent death of Mr. John Eliot Hodgkin, F.S.A., 
F.R. Hist. Soc., and ns director of the Pulso- 
meter Engineering Company, Limited, Reading. Mr. 
Hodgkin was born on December 30, 1829, at Bruce 
Grove, Tottenham, and was the son of the late John 
and Elizabeth Hodgkin, his father being a conveyanc- 
ing barrister. He was a nephew of the late Thomas 
Hodgkin, M.D., Guy’s Hospital, and a grandson of 
the late Luke Howard, F.R.8., the ‘‘ father” of 
English Meteorology. He was educated privately and 
at Grove House, Tottenham, a school which belonged 
to the Society of Friends. 

On leaving school, Mr. J. E. Hodgkin was appren- 
ticed to the engineering firm of Meesrs. Ransome and 
Sims, Orwell Works, Ipswich. He married, in 1854, 
a daughter of Mr. Robert Ransome, the head of the 
firm. Shortly after, he left Ipswich for Birmingham, 
where he started as a millwright and ironfounder, at 
Suffolk Works, Berkeley Street, a business which 
ultimately he sold to Messrs. May and Mountain. 
In 1858 he settled in Liverpool, living at West Derby, 
being then managing partner in the concern of his 
relatives, Messrs. Howards, of Stratford, and of the 
Borax Works, Old Swan. Mr. J. E. Hodgkin came 
to London in 1875, and, in conjunction with Mr. 
Mathias Neuhaus, he purchased the patents of the 

ulsometer steam - pump, establishing the firm of 

odgkin, Neuhaus and Co. for its manufacture and sale. 
A few years later the business was converted into a 
limited liability company, under the title Pulsometer 
Engineering Company, Limited, the works being situa- 
ted at Nine Elms, Vauxhall, until the year 1900, when 
the present works were put down at Reading. Mr. 
J, E. Hodgkin commaed managing director of the 
company down to the time of his death. Two of 
his sons, Messrs. Stanley and Ernest Hodgkin, have 
been connected with the Pulsometer Engineering Com- 
pany, Limited, for many years, and are at the present 
time directors of the company, as are also his son-in- 
law, Mr. Walter May, RN. and a third son, Mr. 
Gerard Hodgkin. 

Mr. J. E. Hodgkin was one of the oldest Fellows 
of the Society of Antiquaries, London. - He had been 
for many years collecting books dealing with all 
classes of hydraulic machinery. He was also an 
enthusiastic collector of old wood-cuts, historical 
manuscripts, and all objects connected with the fine 
arts. He had a most extensive knowledge of anti- 
quities of all kinds, including books, medals, coins, 
prints, ttery, &c., of all of which he owned a most 
interesting collection. This collection is described in 
his book ‘‘ Rariora,” which forms three large quarto 
volumes, profusely illustrated, and full of explanator 
data, translations, and historical accounts. The boo 
‘*Rariora” contains, among other matter, most valu- 
able information dealing with the evolution of printing- 
type and type-moulds. 





University or Bristot.—The Hele-Shaw prizes in 
the Faculty of Nngineering have been awarded as fol- 
lows :—Prize for day students to Mr. Dennis Edward 
Gough, B.Sc.; prize for evening students to Mr. Ernest 
George Hole. 





Tue INstTiTuTION OF MunicipaL ENGINEERS (YoRK- 
SHIRE AND NortTHERN Disrricts).—A joint meeting of 
this Institution is to be held to-morrow at H te, 
for visiting sewage, water, and other municipal works in 
the neighbourhood. 





Our Rais Aproan.—There was a large increase in 
Septembep in the exports of rails from the United King- 
dom, the improvement in the demand from Australasia 
and South Africa being especially noticeable. Argentina 
took rails to the value of 47,761. last month, as com- 

red with 45,399/. and 20,624/. in September, 1911, and 

ptember, 1910, respectively. The increase in the 
exports for September has brought up the aggregate in- 
crease for the first nine months of this year in a very 
satisfactory manner, the agg: te value of the ship. 
ments to September 30 having 1,819, 9632., as com- 
pared with 1,573, 105/. in the corresponding three quarters 
of 1911, and 1,990,807/. in the like period in 1910. 


Morors ror Barers.—To the increasing number of 
fitted with oil-motors, there has been added a 

ketch, 84-ft. long over all, 21-ft. 6-in. beam, with a cargo- 
snd ened of 200 tons, named the E. K. Muspratt, 





and e in trading on the Mersey and the Lancashire 
coast. motor equipment fitted is of the Thornycroft 
types driving a propeller at 350 revolutions per minute. 
he engine has four cylinders, each 6 in. in diameter by 
8-in. stroke, using paraffin, It is fitted abaft the 
hold, and is controlled from the deck. A series of tricks 
were made with a view to ascertaining the fuel consump- 
tion, and the average of a run of upwards of 400 miles 
was proved to be 0.47 pint per brake horse-power per 
hour. The longest continuous run the vessel has yet 
made was of approximately 12 hours’ duration, and 
with a cargo of 163 tons a 8 of 74 knots was registered 
with the tide. On her trials a mean speed of 54 knots 
was obtained, and may be considered a creditable per- 


formance for this particularly heavy class of boat. 





“THE EVOLUTION OF THE FLAX- 
SPINNING SPINDLE.” 

To THE EprTor OF ENGINEERING. g 
Str,—Into Mr. John Horner's paper, ‘*The Evolution 
of the Flax-Spinning Spindle,” reprinted in your issue of 
August 16, one or two inaccuracies have crept, and 
should be corrected, for the paper is a valuable one, and 

=y in future be referred to or embodied in text-books. 

n describing Leonardo da Vinci’s wonderful anticipa- 
of the essential parts of the spinning- 
frame, Mr. Horner says :—‘‘ The pegs pl tween 
the r wheel and the band for tightening the latter 
give a harder twist to the yarn ; one or more of these 
could evidently be inserted at pleasure.” This is un- 
doubtedly a misdescription. The object of the pegs 
appears to have been to vary the driving diameter of 
the wheel. They formed a crude kind of expanding 
pulley, and the intention was to vary the speed of the 
spindle relatively to that of the bobbin. All the pegs 
must have been put in the same circumference, at equal 
distances part, otherwise the wheel would have been lop- 
sided or eccentric, and would have given a variable motion 
of a most objectionable kind, or else would have broken 
the band. The amount of twist was not affected b 
these pegs, but depended upon the length of fibre whic 
the spinner allowed to slip through her fingers during 
a given number of revolutions of the spindle, just as 
the “grist” or thickness of the yarn depended upon 
the weight of fibre she allowed to pass in the same 
time. It required great skill and long practice to keep 
both twist and grist correct, and Arkwright’s inven- 
tion of the retaining and drawing rollers was a revolu- 
tion in spinning, because it did mechanically what had 

reviously required great mechanical dexterity. In the 
fantern-wheels S can be seen the germ of the mangle- 
wheel used to-day to build the yarn on the bobbin. 
Truly, Leonardo da Vinci was a marvellous man, and 
centuries before his time, but he does not appear to have 
thought of the rollers as substitutes for the fingers. 
Describing Fig. 11, at the bottom of page 244, 
Mr. Horner writes, regarding spindle and bobbin speeds 
relatively to each other: ‘“‘In the case of spindle-lead 
the bobbin should be slowly decreased or the spindle 
increased in velocity.” This appears to beaslip. The 
words ‘‘ decreased” and ‘‘ increased” should be trans- 
ed. It is universal practice now-a-days to keep the 
speed of the spindle constant. The drawing-roller delivers 
a predetermined length of fibre to a given number of 
revolutions of the spindle. The bobbin has to take up 
this length, less the amount it has been shortened by the 


tion of man 


twist put on it. The bobbin follows the spindle and | p 


flyer, in the same direction of revolution, and increases 
in diameter as it fills, consequently it must continually 
increase in 8) , 80 that the same length of circumference 
may be y to take up the same length of yarn laid on. 
If the bobbin decreased in speed, the yarn would in- 
evitably be broken. The ‘‘temper-band” and weight 
which drag the bobbin on a spinning-frame do not pre- 
vent it increasing in speed as it fills, but merely prevents 
it increasing too rapidly, which it otherwise would do, 
because the yarn gains leverage to pull the bobbin round 
as it fills. Leonardo da Vinci's pegs may have been 
intended to be shifted inwards as the bobbin filled, and 
so to reduce the relative speed of the spindle ; for the man 
who could design a spinning-machine with positive drives 
for spindle and bobbin would, no doubt, foresee that 
these must vary. 

Mr. Joseph Howell, a Dundee mill-owner, in his 
‘Essay on the Disc and Differential Motion as Applied 
to the Roving-Frame,” describes the correlation of the 
spindle and bobbin speeds very fully. This little book, 
dated 1875, can be had from Messrs. Jas. P. Matthew 
and Co., printers, Dundee. Mr. Horner is, nodoubt, well 
acquainted with the roving-frame, and has merely trans- 
posed the words by inadvertence, but they should not be 
allowed to stand. 

I am, Sir, yours faithfully, 
PererR Swan. 

Broughty Ferry, Scotland, September 20, 1912. 

[To save time we forwarded a copy of the above letter 
to Mr. John Horner, and we subjoin his reply.—Ep. E.] 


To THE Eprror or ENGINEERING. 

Str,—I have just returned from a somewhat extended 
journey, and find certain correspondence from you rela- 
tive to a paper I read before the Institution of Mecha- 
nical Engineers in Belfast on the ‘‘ Evolution of the 
Flax-Spinning Spindle.” Enclosed with this correspond- 
ence is a letter from Mr. Swan, of Broughty Ferry, 
taking exception to certain statements in the paper 
referred to. I am always desirous of criticism and of 
any information which may shed light on the inventions 
of the past. In the Am ian Library in Milan there 
is no descriptive matter except that which appears on the 
actual drawing. All spinning-wheels have a temper-pin 
or other means of tightening the band at the pleasure of 
the operator ; this adjustment is undeniably for the pur- 
pose of giving more or less twist to the yarn. 

Without in any way contradicting Mr. Swan’s idea of 
the use of these pins, I prefer to adhere to my own assump- 
tion. It must be remembered that this wheel of Leonardo’s 
was never constructed, most ame except on paper. 
A problem nted itself to him ; he solved it, and was 
satisfied. There are many hundreds of his sketches in 
Milan, dealing with as many subjects. I cannot conceive 
that the insertion of a couple of pegs would very materially 
interfere with the working of the wheel. In Italy and 
Hungary, where the crudest wheels I have ever seen are 
in daily use, I have observed the actual wheel itself 
warped almost into the form of an eccentric, yet et 
quite comfortably. prong | the second point rai 
by Mr. Swan, I fear 1am to blame for not making the 





matter more clear. The words I used must, however, be 
read in conjunction with the sentence immediately pre- 
ceding the one quoted by Mr. Swan, and also with the 
sentence a few lines further down, as follows :—‘‘ Where 
an adjustable speed is employed, and where there is 
spindle lead, the . alone is driven, the bobbin 
being carried round simpl uy the pull of the spun 
yarn; as the bobbin = y fills and increases in 
diameter, so its velocity increases in proportion, while 
the driven spindle runs at an ever- constant speed.” 
Then follows a full description of the use of the drag. 
The words which Mr. Swan objects to are :—“‘ In the case 
of spindle-lead the bobbin should be slowly decreased or the 
spindle increased in velocity.” My meaning, perhaps 
not tooclearly conveyed, is that the tendency to increased 
velocity must have a decreasing or checking influence 
brought to bear upon it. I must thank Mr. Swan for 
pointing out, not an error on my part (I was not thinking 
of a roving frame), but a piece of somewhat obscure com- 
position. I have written to the Secretary of the Institu- 
tion of Mechanical Engineers to alter the words 
‘decreased ” to ‘‘checked,” and to leave out the words 
‘*or the spindle increased in velccity,” as being, I think, 
superfluous. I regret very much that my answer to your 
correspondence has been so long delayed. 
Yours faithfully, 
JOHN Horner, 
Drum-na-Coll, Antrim-road, Belfast, Oct. 8, 1912. 





DURATION AND COST OF PATENTS. 
To THE EpitTor OF ENGINEERING. 

Sir,—In patenting an invention in Great Britain, the 
first nine months or more of the total term of fourteen 
years are commonly lost before the patent is sealed, 
owing, in part, to the prevailing practice of accompany- 
ing the a ame with a Provisional Specification. 
From the following table it will be seen that the average 
term of patents in the principal countries of the world 
is 15.6 years. In order, therefore, that inventors 


Average Annual 











Total ad 

Country. Term. Cost of Entire 

Office Fees. Term of Patent. 
years £s. d. £84 
Germany 15 257 10 O 17 3 4 
Russia 15 228 7 0 16 4 6 
Austria 15 164 12 0 1019 6 
Hungary 15 118 0 0 ,a ¢€ 
Holland 15 113 13 0 711 6 
Denmark 15 11115 0 79 0 
Great Britain 14 100 0 0 7 210 
razil .. os 15 8 9 0 611 3 
Belgium 20 84 9 O 440 
Spain .. 20 84 0 0 440 
France 15 60 0 0 400 
Italy .. 15 60 0 0 40 0 
Norway se = oe 15 68 2 0 317 6 
Transvaal .. i a lt 5310 0 816 5 
British India re 14 §213 0 315 3 
Switzerland .. 15 5416 0 313 0 
Sweden ot od ‘ 15 4018 0 214 6 
Argentine Republic ‘| 38 2 0 2 10 10 
Japan.. ihe ss 15 2713 0 117 0 
New Zealand - - 14 18 0 0 15 8 
Aus'ralian Commonwealth 14 13 0 0 018 7 
Canada we = - 18 12 7 0 013 9 
United States of America 17 7 4 0 0 8 6 
Mexico ; aa te 20 420 041 
Average... 15.6 vw & © 510 


should not be placed in a less favourable position 
in this country than they are accorded abroad, it 
would seem right that the term of a British patent 
should be extended from fourteen to at least sixteen 
years. There is probably no special virtue attaching 
to the term of fourteen years; but if a multiple of 
seven be regarded as possessing any peculiar charm, 
why not make the term twenty-one years? It is 
generally ised that the introduction and develop- 
ment of new industries is essential to the maintenance of 
our ition as a manufacturing nation, and of our com- 
mercial supremacy ; and yet we offer inventors no sub- 
stantial intucement to select this country for the launching 
of industrial enterprises under the temporary protection 
of Letters Patent. On the contrary, the protection 
offered is comparatively short in term, is excessive 1n 
cost, and is exposed to attack on an exceptionally large 
number of grounds. E 

The fees for maintenance increase from 5/. in respect of 
the fifth, to 14/. in respect of the fourteenth year of the 
term of the patent. Such fees are in the great majority 
of cases out of all reasonable proportion to the profits 
derivable from the commercial working of the inventions 
to which the patents relate. These fees are, moreover, 
higher than those prevailing in many foreign countries of 
importance, as will be gathered from the foregoing 
table ; the figures in the third column representing the 
amounts actually payable in na of Government fees 
for maintenance (where prescribed), added to those re- 
quired on application and issue. . . 

When an inventor decides to seek protection for his 
invention, he knows that he will have to incur expenses, 
but he cannot be certain that he will make a profit 
thereon, or even recover his outlay. The question of 
expense in relation to the probable value of the invention 
from a commercial point of view is, therefore, one 0 
primary importance. Some patents may —— highly 
remunerative, but these undoubtedly form the exception 
rather than the rule. All patents are, however, subjected 
to the same onerous taxes. , 

When introducing the Bill of 1907, the President of the 
Board of Trade stated that ‘‘the object of the Patent 
Laws was to reward ingenuity, and by so doing to 
encourage invention and to promote British industry ; 
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but how subjecting patentees to a tax of about 107,000/. 
per annum for renewal fees alone is calcula to en- 
courage invention or promote British industry is not 
apparent. He also remarked that ‘‘ British industry 
should be made perfectly free to engage on equal 
terms in the struggle with its competitors.” Considera- 
tion of the foregoing table clearly shows that our patent 
laws are not so framed as to make British industry 
free to en, on — terms, or anything like equal 
terms, with some of its competitors, particularly the 
United States of America, where the term of a patent 
is seventeen years against our fourteen years, and where 
the average annual cost of a patent maintained for its 
full term is 8s. 6d., as compared with 7/. 2s. 10d. in 
this country. Our great Australian and Canadian depen- 
dencies not only enunciate views such as above quoted, 
but give effect to them, the average annual cost of 
patents in those countries respectively being 18s. 7d. and 
13s. 9d. For a total outlay of 7/. 4s. per patent the 
United States Patent Office provides American inventors 
with a more highly organi and more efficient service 
than obtains in this country for an outlay of 100/. per 
patent. Undoubtedly the hberal and far-sighted policy 
of the United States towards inventors has had immense 
effect in encouraging invention and industrial enterprise 
which so largely results therefrom ; whilst in this country 
an inventor, struggling to establish a new industry, is 
singled out for excessive and, as the Patent Office returns 
show, quite unnecessary taxation. 

Under the influence of the scale of patent renewal fees 
at present in force, statistics show that on the average 
66.4 per cent. of the patents actually sealed are killed at 
the end of the fourth year, when renewal fees commence 
to become payable, leaving 33.6 per cent. as the propor- 
tion which are renewed for the fifth year ; 14.9 per cent. 
are renewed for the eighth year, 7.6 per cent. are re- 
newed for the eleventh year, and only 3.2 per cent. run 
for the full term of fourteen years. It has been argued 
that patent renewal fees of some kind are desirable for 
the purpose of weeding out useless patents. In the first 

lace, no such necessity is ised in the United 
are and, secondly, patents which are useless interfere 
with noone. The ** weeding-out” process chiefly affects 
p2or inventors who cannot find the wherewithal to meet 
unnual taxes, increasing from 5/. to 14/., in respect of 
patents which they have already had considerable diffi- 
culty in procuring, and which they are still striving to 
find a market for. It cannot be too often repeated that, 
so long asa patent remains in force, it is, or may be, worth 
some one’s while to exert himself to procure the intro- 
duction of the invention ; and that to destroy the patent. 
either by excessive taxation or other vexatious and 
harassing methods, is to remove all inducement to the 
person primarily interested in bringing about the working 
of the invention. 

I am, Sir, your obedient servant. 
G. G. M. Harpincnam. 
Clun House, Surrey-street, London, W.C., 
October 11, 1912. 








ACCIDENTS TO FLYING-MACHINES. 
To THE EpitoR OF ENGINEERING. 

Str,—The letter on the above subject in your issue of 
September 20 last, 399, from Mr. Stromeyer, is 
very interesting, coming as it does from a man with his 
experience and authority. The writer has been eng: 
for —— ears in commercial vehicle design, and has 
constantly been using alloy steels of high grade. There 
is still a wide diversity of opinion as to what steel is most 
suitable for particular purposes, and in view cf the high 
efficiency shown by the usual tests, it would seem that if 
one were to make a motor vehicle completely of such 
steels, or alloys, it could be made one-third the weight 
with the same strength. 

This, however is not so, as we find from experience 
that other conditions interfere. There is, for instance, 
the consideration of vibration, and though a large number 
of vibration tests have been carried out, showing, for 
instance, that chrome-nickel steel is superior to pure 
carbon steel, * this does not always work out in prac- 
tice, and, as Mr. Stromeyer says, many mysterious causes 
7 ee might be traced to the misbehaviour of alloy 
steels, 

Practically all tests of materials that are made give 
results that are applicable only to static conditions, and 
as soon as dynamic conditions enter in the value of these 
results seems to be completely upset. It is still strange 
to the writer that the energy necessary to break a mild- 
steel specimen is very similar to that required to break a 
high-grade alloy. It is also well known that a ball-bear- 
ing which will support a certain load under static condi- 
tions will support nothing like that load when the bear- 
ing 18 running in a car, and it seems that exactly the 
same conditions apply to alloy steels. 

; From experience the writer has found that high-grade 
alloy steels are very suitable where pure stresses onl 
have to be encountered—that is to say, for a bolt whic 
is under pure tension all the time, it is advisable, where 
lightness 18 & consideration, to use the highest grade of 
alloy steel possible ; but in cases where alternating stresses 
occur, for instance, in axles that are subject to bending 
sud twisting moments, it is, at the present time, a matter 
of individual opinion as to what is the most suitable steel. 

If one brings certain requirements before a number of 
steel-makers, and asks what steel is most suitable, he will 
= as many answers as there are steel-makers. 

,__ 2 going over reports of the Congress of the Society for 
Testing Materials, itis noted that no light is shed on this 
Subject. Reports are given ef certain machines con- 
structed to carry out certain tests, but nowhere are the 
results of these tests shown. Further, most of these tests 
are carried out by stressing the material up to and beyond 





the elastic limit, and in most cases where this is done the 
ge alloy steel shows up much better than the 
ordinary carbon steel. Has it ever occurred to the 
experimenters to carry out tests of steel under the elastic 
limit until fatigue supervenes ? a in this case the 
results would be reversed, and the alloy steel proved 
inferior to the pure carbon steel. 

Many of our engineers seem to be one in the 
dark at present as to this, and if you could open up a 
discussion on this in your valuable paper, it would be 
very helpful. 

Yours very sincerely, 
Joun Younaer, B.Sc., 
M.E., Truck Department. 

Buffalo, N. Y., October 4, 1912. 

P.S.—I am aware of the researches of Wohler and 

Dr. Stanton, but they do not help in the study of modern 
steel alloys. 
_ [Our correspondent’s letter is, we think, of very great 
interest, confirming, as it does, the view, frequently 
exp in our editorial columns, that there is no 
rational method of fixing working stresses a priors. 
Experience is, and seems likely to remain, the only 
reliable guide. This naturally gives rise to a difficulty 
when metal is to be used in a new situation. In this case 
the only resource of the designer is to make the best 
guess he can, taking every known factor into considera- 
tion. It is not at all surprising that steel-makers are 
unable to afford much help, since it is the user, and not 
the maker of the metal, who gets first-hand knowledge of 
failures in service.—Ep. E. 





OXYGEN IN METALS AND ALLOYS. 
To THE EpiTor oF ENGINEERING. 

Srr,—In reading the report of the discussion on Mr. 
Law’s paper at the recent meeting of the Institute of 
Metals in your issue of October 4, page 448, I find an 
error in the remarks attributed to me, which I shall be glad 
if you will allow me to correct. I certainly did not say that 
good copper fire-box plates contained no oxygen. What 

did say was that Mr. Law’s example of a fire-box plate 
containing 0.115 per cent. of oxygen, which cracked in 
service, was not, to my mind, convincing as an example of 
a defective plate, as considerably more oxygen was fre- 
quently found in fire-box plates which went into service 
and gave a good life. 

Tam also oun as saying that I had seen numerous 
sulphur particles in a plate which gave good service. 
That I certainly did not say. I have never seen sulphur 
particles in any copper plate. What I did say was that 
the particles of cuprous oxide shown in one of Mr. Law’s 
photographs might not be desirable, but that they were 
always to be found in the class of coger referred to. 

Yours faithfully, 
L. ARCHBUTT. 
Chemical Laboratory, Derby, October 14, 1912. 





SPEEDOMETERS FOR TRAINS. 
To THE EprTor oF ENGINEERING. 

Srr,—At the inquest held the other day at Widnes on 
those who perished in the railway collision at Ditton 
Junction, on the London and North-Western Railway, 
the verdict given was ‘‘ Derailment of the train, caused 
by excessive speed.” That the s was excessive all 
the witnesses agreed, but as to the actual speed at the 
time of derailment great differences of opinion existed. 
One said the velocity was 40 miles per hour, another said 
it was 45, another, again, 50, and, lastly, a speed of 
60 miles per hour was mentioned. All this is merely guess- 
work, and what the actual speed was will never be known. 
It is impossible accurately to estimate the si of a 
train except it be done by a careful observer with a good 
stop-watch, accurately noting the actual time taken by the 
train to pass from one }-mile post to the next one. 

To ask an engine-driver (in addition to his more impor- 
tant duties of looking out for signals and attending to 
his engine) to be continually guessing the a of his 
train seems to me to be as absurd as it would be to ask 
him to judge the pressure of steam square inch carried 
in the boiler (the pressure-gauge being removed) by the 
force of the steam blowing off at the safety-valves, and 
the amount of vacuum in inches of mercury carried in the 
ot "uaa and cylinders (no vacuum-gauge being pro- 
vided). 

Why guess at velocities when practicable and reliable 
8 indicators and recorders for locomotives are avail- 
able, with mechanism driven off one of the driving- 
wheels of the engine? When such apparatus is fitted 
in the engine-cab, the driver has only to glance at the 
position of the pointer on the dial-plate to see the 
actual speed of his train without taking his attention 
from his duties for a moment; these instruments can also 
be to give warning when the regulation s is 
exceeded. In addition, they record on a strip of paper 
the speed and time occupied in running the distance 
travelled. The paper-roll on the instrument is not once 
destroyed in a 1 times in a collision, and gives a 
true record of the conditions obtaining up to the moment 
of the accident; then no evidence of the estimated speed 
of the train is required. Numbers of locomotives in 
Germany, Russia, Austria and elsewhere are fitted with 
such apparatus, but so far as I am aware there are 
very few locomotives in this country so fitted ; it is diffi- 
cult to say why. 4 

As a result of using such instruments, the German rail- 
way administration does not have those conflicts between 
locomotive and traffic superintendents as to the actual 
facts of the running of any particular train, which so 
frequently occur in this country, and their use saves 
— in case of accident. : 

here is no good reason why such apparatus, which 


takes up very little space in the engine-cab, should not 
be fitted on every locomotive engine (except shunting- 
engines) in the British Isles, as this would greatly increase 
the engine-driver’s confidence, help to lighten his multi- 
farious duties, and at the same time conduce to the safety 
of the passengers when travelling. 

It is just possible that the excessive speed of the train 
at Ditton Junction may have been due, not to careless- 
ness on the part of the driver, but to failure at the critical 
moment of the automatic vacuum brake with which the 
train was fitted. 

IT am, Sir, yours trul 
J.H 


y, 
. ALEXANDER. 
Edinburgh, October 7, 1912. 





NOTES FROM THE NORTH. 
Gtascow, Wednesday. 

Glasgow Pig-Iron Market.—Last Thursday morning 
the pig-iron market was active, and, after opening easy, 
Cleveland warrants advanced in value. e turnover 
consisted of 15.500 tons at from 65s. 7}d. to 65s. 10d. cash, 
65s. 114d. to 66s. 2d. one month, and 66s. 6d. to 66s. 9d. 
three months, witb closing sellers at 65s. 11d. cash, 66s. 3d. 
one month, and 66s. 10d. three months. In the afternoon 
the market was steady, and 5000 tons of Cleveland war- 
rants were done at 65s. 10d. cash, 66s. 3d. one month, 
and 66s. 9d. three months. At the close the quotations 
were 65s. 11d. cash, 66s. sa. one month, and 66s. 9}d. 
three months sellers. On Friday morning a strong tone 
prevailed, and Cleveland warrants 9 | to 
tons were dealt in at 66s. 44d. and 66s. 5d. cash, 66s. 9d. 
twenty-eight days, 66s. 94d. one month, and from 67s. 1}. 
to 67s. 44d. three months. Closing sellers quoted 66s. 6d. 
cash, 66s. 10d. one month, and 67s. 5d. three months. 
Cleveland warrants were easier in the afternoon, when 
4000 tons changed hands at 66s. 9d. and 66s. 7d. twenty- 
one days, 66s. 9d. one month, and 67s. 3d. three months, 
and the session closed with sellers at 66s. 44d. cash, 
66s. 94d. one month, and 67s. 34d. three months. On 
Monday morning the market was weak, and Cleveland 
warrants, after being done at from 66s. to 65s. 8d. cash, 
and at 66s. 1d. and 66s. 04d. one month, closed with 
sellers at 65s. 84d. cash, 66s. 1d. one month, and 66s. 74d. 
three months. The turnover was 8500 tons. Weakness 
again prevailed in the afternoon, when 3500 tons of Cleve- 
land warrants were put through at 65s. 5d. and 65s. 4d. cash, 
65s. 8d. eighteen days, 65s. 9d. and 65s 84d. one month, 
and 66s. 34d. and 66s. 3d. three months. Closing sellers 

uoted 65s. 44d. cash, 65s 9d. one month, and 66s, 34d. 
three months. On Tuesday morning Cleveland warrants 
were better supported, and a fair business, amounting to 
9000 tons, changed handsat 65s. 10d. fourteen days, 65s. 11d. 
seventeen days, 66s., 66s. 14d., 65s. 104d., and 65s. _ 
one month, and at 66s. 74d. and 66s. 7d. three months. 
Sellers’ closing prices were 65s. 8d. cash, 66s. one month, 
and 66s. 74d. three months. The afternoon session was 
the turn firmer, and dealing consisted of 8000 tons of 
Cleveland warrants at 65s. 9d. cash and eight days, 
65s. 114d. seventeen days, and 66s. three months, and at 
the close sellers quoted 65s. 94d. cash, 66s, 2d. one month, 
and 66s. 84d. three months. When the market opened 
to-day (Wednesday) a strong tone prevailed, and Cleve- 
land warrants advanced sharply. e business consisted 
of 9000 tons at from 66s. . to 66s. 6d. cash, and from 
66s. 7d. to 66s. 10d. one month, with sellers over at 
66s. 7d. cash, 66s. 104d. one month, and 67s. 64d. three 
months. In the afternoon there was less doing, but the 
strong tone was maintained. The turnover amoun to 
4500 tons of Cleveland warrants at 66s. 74d., 66s. 6d., and 
66s. 64d. cash, 66s. 11d., 66s. 10d., and 66s. 104d. one 
month, and at 67s. 6d. and 67s. 54d. three months, and 
closing sellers quoted 66s. 7d. cash, 66s. 11d. one month, 
and 67s. 6d. three months. Buyers of hematite offered 
81s. cash, but there were no sellers. 


Sulphate of Ammonia.—There has been only a moderate 
demand for sulphate of ammonia during the past week, 
and the price is nominally unchanged. For prompt lots 


the quotation is called 14/. 5s. per ton—Glasgow or Leith. 

Scotch Steel Trade.—The past week has shown no dimi- 
nution in the demand for steel material, and the pressure 
is such that steel-makers have all available plant going at 
its fullest capacity. The shipbuilding industry continues 
to absorb an enormous quantity of material, and other 
branches of trade are also keeping well to the fore in the 
matter of consumption. Fresh business forthe home market 
is not very brisk, but for export there is quite a heavy 
demand. Shipments for Canada are being hurried for- 
ward owing to the near approach of the closing of ship- 
ping. 

Malicable-Iron Trade.—Malleable-iron makers in the 
West of Scotland are still very busy, and the present 
output islarge. Prices are very firm, although no change 
has lately been made. 


Scotch Pig-Iron Trade.—The position of affairs in the 
Scotch pig-iron trade shows no change, and deliveries 
are eating into stocks. A large amount of new business 
has just gone through, and many consumers have now 
booked a large proportion of their requirements for the 
first quarter of next year. The export inquiry is ver 
satisfactory, and fresh engagements are commanding full 
market prices. The following are the current market 

uotations for makers’ (No. 1) iron:—Clyde, 81s. 6d. ; 

alder, 79s. ; Summerlee, 8ls.; Gartsherrie and g 
loan, 82s. 6d. (all ship at Glasgow) ; Glengarnock (at 
Ardrossan), 82s. 6d.; Shotts (at Leith), 81s.; and Carron 
(at Grangemouth), 81s. The number of furnaces in blast 
in Scotland at present is 88. Scotch hematite still main- 
tains a strong position, but with quotations so firm ¢ 
is little forward booking, and dealings are limited to 





small prompt lots, 
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NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, W: y: 
South Yorkshire Coal Trade.—A marked quietness 
has been the distinguishing feature of the coal market 
for the past week. The weakening has taken place 
in house coal, and is largely due to a considerable 
decrease in the London orders. The lowering 
effect which this might have upon colliery prices has 
been re, however, by the continued heavy 
takings of the gas so that pits have not 
much stock in hand, and insist upon the ruling quota- 
tions. In best branch hand-picked there was a 
slight advance last week end, but this is due to the 
fact that oe one is in somewhat restricted supply, 
being produ only at a few pits. Local dépéts are 
mych quieter. The output of, and the demand for, hard 
steams, on the other hand, are at a high level. On indus- 
trial account there is no diminution in the requirements 
of manufacturers, but it is somewhat surprising to find 
shipments so strong at this period of the year. The exports 
to the Baltic — were expected by now to be sensibly 
reduced. Coke is in good request. Friday’s quotations, 
which are so far unchanged, are as follow :—Best branch 
hand-picked, 15s. to 16s. ; Barnsley best Silkstone, 14s, 6d. 
to 15s. 6d. ; Derbyshire best brights, 12s. 6d. to 13s. 6d. ; 
Derbyshire house, 11s. 6d. to 12s.; best large nuts, 
ls. 6d. to 12s. 6d. ; small nuts, 9s. 6d. to 10s. 6d.; York- 
shire hards, 12s. to 12s. 6d. ; Derbyshire hards, 11s. 6d. 
to 12s. ; — slacks, 7s. to 8s.; seconds, 4s. 6d. to 5s. 6d.; 
smalls, 3s. 6d. to 4s. 6d. 


Tron and Steel.—There is no real diminution of strength 
shown in any of the local industries. Production is, for 
the most part, at the highest possible level, except in 
such cases where there is an insufficient supply of raw 
material. This is practically the only factor at pre- 
sent tending to quieter conditions, and the scarcity 
of pig iron and billets is such as to interfere con- 
siderably in some cases with manufacturing opera- 
tions. And as the demand for finished goods was 
so great the loss is a double one, for it means 
that available work cannot be taken, but plant must 
be kept running, although not ucing its full 
capacity. Of course this applies only in certain direc- 
tions, and as regards its effect upon general trade is, 
more or less, on a par with the transport difficulties 
that are being experienced. The general tone of 
trade is extremely sound, and the outlook very pros- 
perous. Buyers of pig iron are very chary don 
entering into contracts for forward deliveries, but 
makers show no disposition to make concessions with 
regard to prices. They are very wellsold under contract, 
and, of course, the state of the consuming industries 
ensures that they will have no output left upon their 
hands. The hematite and common iron quotations are 
about the same as a wéek ago. Tungsten is dearer, and 
somewhat restricted in supply. The heavy e ments 
of the large armament firms and of those big Shef- 
field concerns which do general work in shipbuilding 
requisites is having the effect of allowing smaller firms to 
take a larger proportion of the considerable weight of 
orders for castings, forgings, &c., which comes from the 
shipyards. There is a distinct boom in this class of work, 
and there are piles of orders in the city for armour-plates, 
gun -shields, turbine- drums, and all kinds of marine 
machin Some valuable South American orders have 
been received by the railway-material manufacturers, and 
the makers of tramway requisites are just as busy. There 
are all-round een in the export trade, notably 
to America, and the export of steel to Australia shows a 
very large increase. 








Tue University or Lonpon.—On Thursday, Octo- 
ber 10, Mr. 8S. C. Kaines Smith, M.A., delivered his 
second lecture on ‘‘ Decorative Art,” at the Victoria and 
Albert Museum. He dealt with examples of decorative 
art as shown in Saxon and Norman architecture in this 
country. He pointed out that decoration is a natural 
instinct controlled by outside forces; chiefly by the 
materials at hand, by climatic conditions, and by political 
and religious history. Anglo-Saxon England was rich in 
me and we find exquisite examples of her metal work, 
especially in iron. The influence of this industry could be 
traced in stone-carving, which had for ‘‘motive” the 
twisted interlacing designs of the metal-worker. Rome 
had no direct influence on pre-Conquest architecture in 
this country, and although in many cases Saxon churches 
were built of Roman bricks, this was only because they 
were the materials at hand. A characteristic feature 
of Saxon architecture was the pilaster strip, a narrow 
vertical line set in a blank wall, or forming the side 
of an ornamental arch, but having no use as a support, 
simply employed to break up the mass of a wall 
This was, he said, a descendant of the classical pilaster 
itself, which came to us through Gaul. In countries 
where the atmosphere tended to be hazy and softened the 
ng the artist did not aim at clear, net results. 

Ve had only to compare the definite massive construc- 
tion of Greek architecture, built for bold contrasts of 
light and shade, and hard backgrounds of towering rock, 
with the delicate tracery of Gothic, with its immediate 
sense of verticality, its indefinite tapering spires, that 
in themselves suggest a background of softened light 
and misty effects, to recognise this influence. The 
third lecture of the series was delivered yesterday on 
“‘The Use of Decoration.” ‘The fourth, which will take 
place next Thursday, at 3.30 p.m., will deal with archi- 
tectural decoration after the Norman Conquest. The 
lectures are admirably illustrated by lantern - slides. 
Tickets for single lectures, or for the whole course, may 
be obtained from Miss Claire Gaudet, hon, secretary, 
120, Cheyne Walk, Chelsea. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—The market is sensitive so 
far as Cleveland pig is concerned, values of which are 
unsteady through Eeslogiions in Middlesbrough war- 
rants, due to operations of speculators. War news to 
hand has had a Seacknental influence on the market, but, 
on the other hand, all local influences are such as should 
strengthen the position. The upward movement in 
copper should also tend to improve the iron market. 
No. 3 g.m.b. Cleveland pig is now 67s. for early f.o.b. 
delivery, and that price is also quoted for No. 4 foundry 
and No. 4 forge, both of which are very scarce. There 
is, in fact, a hkelihood of foundry and forge iron being 
dearer than No. 3 inthe near future. Mottled and white 
iron are each 66s. 6d. No. 1 Cleveland pig is fairly 
plentiful, and is obtainable at 70s. 6d. There is next to 
no East Coast hematite pig to offer for sale for early 
delivery, and mixed numbers are fully 80s. for this year. 

vreign ore values are maintained, though business is 

ractically at a standstill. Market rates are «based on 

3. ex-ship Tees for best Rubio. Coke isin good request, 
= average blast-furnace kinds realise up to 24s. delivered 

ere. 

Stocks and Shspments of Pig Iron.—The quantity of 
Cleveland pig in the public warrant stores now stands 
at 264,304 tons, 12,997 tons having been withdrawn since 
the beginning of the month, and it is estimated that 
during October the stock will be reduced by 25,000 tons. 
Shipments of pig iron from the Tees to date this month 
reach 57,969 tons, as compared with 50,057 tons to the 
same date last month, and 52,349 tons for the correspond- 
ing part of October last year. 


Cleveland Miners’ Wages.—A deputation of Cleveland 
ironstone miners waited on the mine-owners at Middles- 
brough this week to discuss wages for the ensuing quarter. 
Sir Hugh Bell, Bart., presided, and pointed out that, 
according to formula adopted for years past, an advance 
of 4.75 was due to the men. The men’s representatives 
intimated that they had no power to settle the question 
that day. as they would have to report to the men 
in the district, and meet the owners again. It was 

to hold a further meeting on the 28th inst. The 
subject of surfacemen's wages was also considered, the 
men having requested an advance in the base rates, is 
matter was also left to the meeting on the 28th inst. 


Manufactured Iron and Steel.—All branches of the 
manufactured iron and steel industries are very busily 
employed, and as nearly all producers have contracts 
made which will keep them going for eighteen months 
or two years, there is no pressure to sell. Thus new 
business is on only a very moderate scale, but quotations 
all round are strong. Common iron bars are 8/. 10s. ; 
best bars, 8/. 17s. 6d. ; best best bars, 9/. 5s.; iron ship- 
plates, 7/. 15s.; iron ater gnie, 81. 12s. 6d.; iron girder- 
plates, 8/. 2s. 6d.; iron ship-angles, 8/. 5s.; iron ship- 
rivets, 9l. 15s. ; steel bars (basic), 8/.; steel bars (Siemens), 
8/. 10s.; steel ship-plates, 8/.; steel eo 71. 7s. 6d.; 
steel boiler-plates, 8/. 15s.; steel stri .;. Steel hoops, 
82. 2s. 6d. ; and steel joists, 7/. 5s.—all less the customary 
24 per cent. discount. Cast-iron railway chairs are 
4l. 7s. 6d.; light iron rails, 67. 15s.; heavy steel rails, 
61. 12s. 6d. ; and steel railway slee 7l.—all net at 
works. Iron and steel galvani corrugated sheets, 
24 gauze, in bundles, stand at 12/. 10s. f.o.b.—less the 
usual 4 per cent. 





WaALDEMAR- PoULSEN WIRELESS TELEGRAPHY. — The 
Waldemar-Poulsen wireless system has been successfully 
used in telegraphing between San Francisco and Hono- 
lulu, and as its ability to compass the Atlantic has thus 
been demonstrated, the formation of a trans-Atlantic 
Poulsen service is a natural sequel. It is more espe- 
cially Canada which has evinced an interest in this 
system. A company will probably erect stations in 
Treland and Canada, in order to test the service 
thoroughly at first, but further large installations are 
being considered, and ere long the world may witness an 
interesting struggle for supremacy between the two rival 
systems, 





THkr RHENISH - WESTPHALIAN CoaL SyNDICATE.—The 
report read at the last meeting of this syndicate stated 
that the improvement which set in towards the close of 
last year, and which for a short while was stopped by the 
labour conflict in March, continues. This applies both 
to the aggregate of the sales and the average output per 
working day, the month of August in both respects bei 
better than that of July. The aggregate sales had reach 
the record figure of 7,032,269 tons, exceeding the figure 
for the previous month by 217,461 tons, or 3.19 per cent., 
and that of the month of August last year by no less than 
1,182,886 tons, or 20.22 per cent. The proportion of the 
sales to the alloted quantities of the members was 99.15 
per cent. against 96.09 per cent. for June and 82.61 per 
cent. for August last year. The sale of coke during 
August shows an increase of 130,068 tons or 8.02 per 
cent. as compared with July, owing to the increased 
demands on the of the blast-furnaces. Compared 
with the month of August last year, the aggregate sale of 
coke for August, 1912, shows an increase of 384,043 tons, 
or 28.09 per cent. The proportion of the coke sales to 
the allotment figure was 86.43 per cent., against 76.69 per 
cent. for the ae neath ond 65.82 per cent. for 
Au last year. he sale of briquettes continues 
to increase, the aggregate sales showing an increase o! 
9699 tons, or 2.48 per cent., as compared with the pre- 
ceding month, and 50,151 tons, or 14.29 per cent., as 


compared with the corresponding month last year, 


NOTES FROM THE SOUTH-WEST. 


Cardif.—The steam-coal trade has been quiet. Ton- 
nage arrivals have been fairly good, but they have been 
scarcely sufficient to meet the requirements of shippers, 
and as a consequence of this business n somewhat 
irregular; the lower grade of Admiralty and ordinary 
steam coal have been steadier than the best descriptions, 
The outbreak of war in the Balkans has not exerted 
much influence at present upon prices, as the’ supplies 
applied for were not heavy as compared with the stocks 
held. The best Admiralty large steam coal has made 
16s. 9d. to 17s. per ton; secondary a have ranged 
between 15s. 6d. and 16s. per ton; ordinary bunker smalls 
between 10s. and 10s. 3d.; and cargo smalls between 8s. 9d. 
and 9s. 3d. per ton. The house-coal trade has shown 
little change ; goa households have made 17s. to 17s. 3d. 
o. 3 Rhondda large has brought 16s. 6d. to 
17s. 6d.; and smalls, 12s. to 12s 6d. per ton. No. 2 
Rhondda large has realised 12s. to 12s. 6d.; and No. 2? 
smalls, 8s. 6d. to 93. ton. Coke has shown strength ; 
good foundry qualities have made 25s. to 28s., and 
furnace ditto, 21s. to 22s. 6d. per ton. As regards 
iron ore, Rubio has been quoted at 22s. to 22s. 6d. per 
ton, upon a basis of 50 per cent. of iron, and charges, 
including freight, insurance, &c., to Cardiff or Newport. 

Portsmouth.— An extension of No. 14 dock at Ports- 
mouth is to be commenced shortly. The dock is to be 
lengthened by 160 ft., and when this has been completed 
it will be 725 ft. long over all. The width of the entrance 
is also to be increased from 82 ft. to 100 ft. By this means 
it will be possible to accommodate in the dock the largest 
Dreadnought yet built. 


Bristol.—Bristol now ranks seventh among the ports of 
the United Kingdom. In 1908 she ranked tenth, and in 
1910 eighth. 


Welsh Coal Shipments.—The shipment of coal from the 
six oe Welsh ports—Cardiff, Newport, Swansea, 
Port Talbot, Neath, and Llanelly—in the first nine 
months of this year were :—Cardiff, foreign, 12,026,679 
tons; coastwise, 2,114,963 tons—total, 14,141,642 tons. 
Newport, foreign, 2,837,259 tons ; coastwise, 497,540 tons 
—total, 3,334,779 tons. Swansea, foreign, 2,101,417 tons; 
coastwise, 232,375 tons—total, 2,333,792 tons. Port 
Talbot, foreign, 1,115,285 tons ; coastwise, 109,053 tons— 
total, 1,224,338 tons. Neath, foreign, 89,206 tons ; coast- 
wise, 92,700 tons—total, 181,906 tons. Llanelly, foreign, 
99,962 tons; coastwise, 50,917 tons—total, 150,879 tons. 
The corresponding shipments in the first nine months of 
1911 were :—Cardiff, foreign, 11,598,796 tons ; coastwise, 
1,982,355 tons—total, 13,581,151 tons. Newport, foreign, 
3,282,277 tons; coastwise, 492,936 tons—total, 3,775,213 
tons. Swansea, foreign, 2,116,410 tons; coastwise, 191,299 
tons—total, 2,307,709 tons. Port Talbot, foreign, 1,185,062 
tons ; coastwise, 119,321 tons—total, 1,304,385 tons. Neath, 
foreign, 118,324 tons; coastwise, 132,220 tons—total, 
250,544 tons. Llanelly, foreign, 120,848 tons ; coastwise, 
37,933 tons—total, 158,781 tons. The aggregate ship- 
ments for all the six ports to September 30 this year 
were, accordingly, 21,667,336 tons, as compared with 
21,377,781 tons. 

Baldwins’.—The profit realised by Baldwins’, Limited, 
in the company’s financial year 1912, was 213,997/.—a 
total which beats the record. This excellent result of 
last year’s working is attributed to the boom in the iron 
and steel and tin-plate trades. Last year’s profit of 
213,9971. compares with 195,693/. in 1911; 139,336/. in 
1910; 143,7152. in 1909; and 120,044/. in 1908. This 
year’s dividend is at the rate of 10 per cent. per annum, 
as compared with 74 per cent. per annum distributed in 
rs and 5 per cent. per annum distributed in 1910, 1909 
and 1908. 


The Swansea Valley.—There has been a satisfactory 
output of pig at Messrs. Baldwins’ Landore Works, and 
the steel-smelting furnaces and bar-rolling mills of the 
company have been actively employed. The production 
of galvanised sheets has increased. The tin-plate trade 
has been fully occupied. The cast-iron trade has not 
been quite so active. The collieries have been fully 
employed in the bituminous area, with two exceptions. 





THe ScHICHAUWERKE.—Last week the Schichauwerke 
celebrated its seventy - fifth anniversary. Ferdinand 
Schichau, when a young man of twenty-three, opened 
a small workshop at Elbing in 1837. At present the 
works of the private firm at Elbing, Danwig, and Pillau, 
give employment to 8500 peor e. The first order 
for a small steam-engine of 4 horse-power came in 
1840; it was followed within a year by an order for a 
steam-dredger for Schichau’s own town, and this steam- 
dredger was the first constructed in Germany. The first 
marine engine was built by the firm in 1847; in 1851 the 
Prussian Naval Department entrusted it with the con- 
struction of the engines and boilers of the paddle-wheel 
corvette Danzig. In 1873 the firm uired the shipbuild- 
ing wharf of Mitzlaff at Elbing, and Carl H. Ziese entered 
the firm as chief of the naval construction department. 
Progress thenceforward was rapid, and latterly the con- 
struction of turbine-driven torpedo-boats has developed 
into one of the t specialities of the establishment. 
When Ferdinand Schichau died in_ 1896, in his eighty- 
second year, his son-in-law, O. H. Ziese, was proprietor 
not only of the Elbing plant, but of the docks at Pillau, 
opened in 1889, and of the new wharves at Danzig, com- 
pleted in 1890, which enabled the firm to put modern large 
ships on the stocks. The steel foundry at Elbing dates 


f| from 1897. Locomotive construction was taken up in 


1859, and some 2000 locomotives have been built by the 
firm; other specialities are pumping installations and 
machinery for sugar works. 
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THE BRITISH ASSOCIATION. 
(Continued from page 517.) 
SECTION A.—MATHEMATICAL AND PHYSICAL 
SCIENCE. 


OscrLLaTORY SPARK-CURVEs. 

Mr. S. R. Miner, D.Sc., of Sheffield, showed 
some very interesting photographs of ‘* Current- 
Potential Curves of the Oscillatory a, He 
explained that the curves were obtained by the aid 
of cathode rays as indicators, and were thus free 
from lag and inertia. Two induction coils were 
connected in series and actuated by the same 
mercury break ; one of the coils charged a battery 
of jars and produced the spark, the other simul- 
taneously discharged through a vacuum tube giving 
the cathode rays. These rays were deflected in two 
directions, at right angles to each other, by the 
magnetic field of the spark current and by the 
electric field of the spark potential; the photo- 
graphic plate was in direct contact with the fluores- 
cent screen. The circuit could be varied so as also 
to include inductance. The first photographs dis- 
played showed the spark as a spiral light band 
with a bright spot in the centre; when analysed 
this spiral gave the well-known potential and 
current time curves, with a Jag of 90 deg. 
Under certain conditions the spiral band appeared 
broken up by dark s as if dark striz 
crossed the whole photograph ; this indicated that 
the potential rose in steps, and the oscillation 
periods could be calculated from the striz. When 
the potential of the spark-gap was directly deter- 
mined, the curve appeared quite different: it con- 
sisted simply of two separate spots, a small round 
one and a large patch, more or less cross-like and 
asymmetrical ; this cross really looked as if a con- 
tinuous line, in the shape of several crosses inside 
one another, had been drawn by a pencil or paint- 
brush. Examined in a rotating mirror, the sparks 
appeared to break ue ee a series of pairs of inclined 
bands, the positive bands being short and faint, the 
negative forming longer and stronger streamers. 

Dr. Milner stated that his observations confirmed 
experiments made by Roschansky last year, and 
suggested that the oscillating discharge 
a potential of 35 volts, characteristic of the arc, 
during the main part of each oscillation, which was 
combined with a glow discharge of about 300 volts ; 
this glow lasted only a short period and occurred 
when the current was changing sign. The instanta- 
neous anode seemed to be at a lower temperature 
than the cathode, and it was for this reason that 
the streamers just mentioned were always associated 
with the cathode. The different temperatures were 
probably due to the different penetrating powers of 
the particles which bombarded the anode and 
cathode respectively. The positive ions had small 
penetrating power, and expended their energy in 
raising the temperature of a thin layer of the 
cathode surface, only a few molecules in thickness. 
The negative corpuscles had a larger penetrating 
power ; they were driven deeper into the anode, 
and consequently produced a smaller rise of tempe- 
rature in the surface layer. 

Professor Millikan remarked that he was natu- 
rally very much interested in these experiments, 
and asked whether the high-voltage glow-discharge 
was independent of the capacity and induction of 
the spark-gap. Dr. Milner assented, but added 
that he had not tried blowing across the spark, 
about which Professor Millikan also inquired. 


RaDIOTELEGRAPHY. 


_, rhe joint discussion of Sections A and G on 
I'he Scientific Theory and Outstanding Problems 


of Wireless Telegraphy ” has already been noticed 
in our columns,* 


ELEcTRICAL STANDARDS. 


The report of the ‘‘Committee on Experiments 
for Improving the Construction of Practical Stan- 
dards for Electrical Measurements ” stated, through 
its secretary, Dr. R. T. Glazebrook, who was not 
present, that this committee asked for reappoint- 
ment merely for the purpose of supervising the 
republication of the reports for the years 1861 to 
eee A brief summary was given of the work on 
: solute measurements and standard cells at the 
National Physical Laboratory, in comparison with 
the results of the researches conducted at the other 
national institutions. 


* See ENGINEERING, pages 349 and 368 ante. 








Heatine Errect oF Rapium. 


In presenting a paper on ‘‘ The Heating Effect 
of Radium Emanation and its Products,” by him- 
self and Mr. H. Robinson, Professor E Rutherford, 
F.R.S., of Manchester, stated that a large amount 
of work had been done on this problem since Curie, 
but they were still uncertain as to two fundamental 
questions : Was the energy of the radiations a 
measure of the heating effect, and was the heating 
due to the a particles, the chief product, or also to 
the other products’? Radium and RaA gave a par- 
ticles, RaB gave 8 and y icles, and RaC a, 8, 
y particles. There might disintegration before 
the ejection of the a particle, and also rearrange- 
ment of the residual atom after the ejection ; 
Geiger had shown that there was a relation between 
the rate of decay and the velocity of expulsion. In 
his new measurements, Professor Rutherford said, 
he had applied the method of Barnes and himself, 
using a differential water calorimeter. The tube 
containing the emanation was placed within a 
platinum coil and the galvanometer current was 
balanced. When the calculations had first been 
made on the assumption that the heating was all 
due to a particles, it was found that the a icles 
alone could not account for the full heat effect. 
Further experiments were then made with the 
object of separating the effect of the 8 and y par- 
ticles from the a particles with the aid of very fine 
glass tubes placed in mercury within the calori- 
meter. There was uncertainty as to the measure- 
ments and as to the standards, and they did not 
exactly know what they measured ; but the results, 

iculars of which were given, were in agreement 
with those of Meyer and Hess, and they indicated 
that the heating effect of radium agreed closely 
with the energy of the radiation, except that there 
was a slight deficiency as to RaC which was known to 
emit y rays of great velocity. 

Professor Bragg commented upon the importance 
of the demonstation that y rays gave more heat 
than 8 rays, and on the magnificent skill of the 
experimenters. 


ORIGIN oF 8 AND y Rays. 


In a second paper on ‘‘ The Origin of 8 and y 
Rays from Radioactive Substances,” Professor 
Rutherford explained that one a particle was in all 
cases expelled per atom, with the single exception 
of thorium C, which gave two a particles of different 
velocities per atom. The 8 rays were very com- 
oe according to Hahn and Meitner and others. 

na magnetic field a single 8 ray would be spread 

out into a fan with curved lines, and when the 
photographic plate was placed sideways each of 
these lines appeared as a circle. A substance might 
thus give upwards of 15, even 30, radiations ; and 
if they were all to be 8 rays simply, the facts were 
difficult to explain. He thought with Bragg that 
the 8 rays, in escaping and passing duende dif- 
ferent regions, had different amounts of energy 
intone from them, and he gave simple algebraic 
formule connecting these rays from RaB and 
RaC. Some§ rays were converted into y rays ; the 
8 rays were changed by passing through matter, 
whilst the y rays were the characteristic rays of the 
radium atom. 

Professor Bragg concurred that the energy dimi- 
nution took place by leaps; Professor Soddy 
thought that the y rays seemed to come rather 
from the slow than from the fast 8 rays. 


RapIuM IN THE CHROMOSPHERE. 


A paper by the Astronomer Royal, Dr. F. W. 
Dyson, F.R.S., on ‘*‘ The Presence of Radium in the 
Chromosphere,” was read by Dr. S. Chapman, of 
Greenwich. Examining his own eclipse photo- 
graphs of 1900, 1901, 1905, and those of Norman 
Lockyer of 1908, Dr. Dyson found that six lines of 
intensities 100, 50, 50, 50, 20, 20 seemed to agree 
with radium lines as to position and intensity, 
though some of them were very close to lines of 
hydrogen, titanium, manganese, and yttrium. Par- 
ticulars of these determinations were given, and the 
conclusion was drawn that the lines might be attri- 
buted to radium. The evidence was less satisfac- 
tory as to the emanation lines, of which seventeen 
had more or less been identified either with 
emanation, or with yttrium, europium, titanium, 
and iron. 

In discussing this paper Professor H. Kayser was 
inclined to believe that radiuni and emanation 
would be found in the sun; but the actual identifi- 


cations were at present too uncertain, as so much 








depended upon the conditions of producing the 


comparison spectra. In the new stars the condi- 
tions were different and exceptional. Giebeler and 
Kiistner had, last April, found eighteen out of 
eighty lines of Nova Geminorum agreeing with lines 
of radium —— and uranium, and the co- 
occurrence of these lines appeared suggestive.* 

The Hon. R. J. Strutt doubted hoten ibility of 
a spectroscopic discovery of radium in the chro- 
mosphere, since this was hardly ible in the most 
concentrated natural source of radium known— 
namely, pitch-blende. Professor Rutherford also 
thought the possibility very remote, considering 
that they could only expect to detect one part of 
radium in three millions; the case of the emana- 
tion was still more difficult. Dr. Nicholson pointed 
out that the discovery of helium did not prove 
anything as to the presence of radium. The Rev. 
A. L. Cortie, 8.J., reminded the Section that the 
ultra-violet spectrum was crowded, the scale of 
these photographs very small, and that comparisons 
with different dispersions were misleading ; he had 
once made a comparison, and he would not say that 
there was no radium, but he would not say either 
that there was. 


INTENSITY OF THE Eartn’s PENETRATING 


RaDIaTION. 


Professor J. C. M‘Lennan, of Toronto, presented 
two papers. In the one on ‘‘ The Intensity of the 
Earth’s Penetrating Radiation over Land and Large 
Bodies of Water,” he described experiments in 
which he measured the ionisation of the air, pro- 
duced by this radiation, in a zine cylinder of 
30 litres capacity. As the ionisation varied very 
little in the course of a day—at Toronto, at any 
rate—sun, moon, and stars seemed to have no 
influence. The intensity decreased when the height 
above the ground increased, and dropped to about 
half its value on Lake Ontario a on ice; the 
ionisation amounted to about 9 ions per cub. cm. 
per second on the ground, to 7.3 on a stone 
tower, and to 6 and 7.5 on water; in a clay pit 
he found 12.3 ions at 86 ft. depth, and fewer 
higher up, but again 11 ions in a layer of shale, 
which, like the bottom layer, yielded red bricks, 
whilst the bricks from the other strata of the 
pit were yellow. As other observers had noticed 
strong diurnal variations, he took his apparatus 
over to England, and confirmed his previous 
results on the Atlantic and in England ; Simpson’s 
observations on the Antarctic likewise agreed 
with his. There was no doubt that a penetrating 
radiation of y ray-character was emitted by the 
earth, and that little was found over water, a few 
centimetres of which would absorb it. 

Professor Rutherford remarked that he considered 
the question as to diurnal variation as settled by 
these and other experiments. Professor M‘Lennan’s 
agreement was surprisingly good, and he thought 
that the minimum ionisation always observed was 
due to some radioactive impurity in the metal of 
the apparatus. Professor R. J. Strutt was not at 
all convinced that the diurnal variations were 
disproved ; he suggested the combination of two 
vessels to ascertain the direction in which the 
radiations proceeded ; if vessels could be made of 
filter-paper, the residual radiation from the ashes 
could afterwards be determined. Professor Bragg 
wanted to combine a zinc and a carbon vessel. 


Errect or a Rays on Liquip Arr. 


In his second paper on ‘‘ Conductivity Imparted 
by a Rays to Liquid Air,” Professor M‘Lennan 
described experiments in which he lowered two 
ve ard electrodes, 1 cm. apart, into liquid air, the 
] being in glass or quartz tubes. Under ordinary 
circumstances the liquid air conducted as little as 
ordinary air; but when polonium was spread on the 
one plate, the conductivity rose to 15 times that 
of air at ordinary pressure and to 36 times that 
of air under a pressure of 101 atmospheres. The 
carbon dioxide had to be filtered out of the liquid 
air, and the generation of gas bubbles also caused 
some trouble in the experiments. 


Macuine ror Drawing Raproactive-CHaNnce 
CuRVEs. 


Professor F. Soddy, F.R.S., of Glasgow, merely 
exhibited his ingenious ‘‘ Machine for Drawing 





* Professor Kayser recently published an ‘* Attempt of 
Explaining the New Stars by ioactive Processes,” in 
the Astronomische Nachrichten, No. 4583. 
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Curves of Radioactive Changes,” as the time for 
adjournment had already been passed.* 


IR1DEscenT Fims. 

Turning to optical communications, we must 
notice a paper by Lord Rayleigh on ‘‘Some 
Iridescent Films.” He had accidentally observed, 
Lord Rayleigh said, that some old photographic 
plates reflected the light of a flame in a peculiar 
way, and this iridescence was best seen in a dark 
room with illumination through a hole in the 





window, when the plate was immersed in water |G 


and an opaque glass was put under the plate. If | 
the phenomena were interference phenomena due | 
to a surface film, one should expect better results | 
with the plate under water, because then the two 
interfering reflections would be fairly equal in 
intensity, whilst the air-film contact would be a) 
weaker reflector than the glass-film contact. The | 
film was produced by some substance put on the | 

lates to make the gelatine adhere, and he had 

en puzzled a good deal by the fact that the film | 
was on both surfaces of the plate. He could not | 
remove it by means of acids, but he had found the 
explanation by grinding one-half of a surface with 
carborundum, and, further, by putting one film out 
of action by applying a varnish or by silvering the 


plate. 
The paper was discussed by Professor G. W. 
Bailey, Mr. S. A. Chalmers, Professor A. G. 


Webster (of Worcester, Massachusetts, who drew 
attention to the iridescence of the edges of films 
produced by cathode volatilisation), and Dr. Desch. 


Dovusty-Rerractinc CrystaLs. 


Professor 8. P. Thompson, F.R.S., exhibited a 
‘* New Phenomenon of Doubly-Refracting Crystals.” 
He placed a large crystal of Iceland spar on a small 
table, which he turned about its vertical axis, 
covered the crystal by a disc of wood, and asked 
members to look through a hole in the disc while 
the light of a glow-lamp entered the crystal. The 
two rays produced two light spots on the table, 
and the one spot turned about the other when the 
table was revolved (which was well known, of 
course), and also described a spiral or an ellipse, 
changing its level and moving sometimes in a kind 
of saddle curve. Professor Thnnigesn explained by 
diagrams how the phenomenon arose with bino- 
cular vision, and stated that the phenomenon was 
mentioned by Huygens, but seemed unknown to 
text-books. 

Lord Rayleigh confessed that he had never seen 
it, though he was aware that Stokes had calculated 
the lifting—which, as Professor Thompson had 

inted out, required fairly thick crystals to become 

istinct—but not for binocular vision. 


Law oF EQuivoLUMINAL OscILLATIONS IN 
MeETALs, 


Professor W. Peddie, D.Sc., made an important 
first communication ‘‘On the Law of Equivolu- 
minal Oscillations in Metals.” The simplest case 
of oscillations, in which there was no change of 
volume, he stated, was that of torsional oscillations 
of a wire. When Hooke’s law was closely followed 
it was to be expected that the law of oscillation 
would be a simple harmonic law, and this was 
practically borne out by his experiments with steel 
and iron wires as long as the strain was not too 





great. With more viscous wires (copper, and parti- 
cularly zinc and lead), the deviations from Hooke’s 
law were very great, and the oscillations were no 
longer isochronous, a large oscillation having a 
longer period than a small oscillation. Further, 
the time of the inward swing from the maximum 
angular elongation to the zero position (that angular 
position about which the oscillations took place and 
to which they converged as they decayed) was 
markedly greater than the time of the outward 
swing from the zero to the next maximum elonga- | 
tion. The curve in which elongation was plotted 
against time exhibited a poiat of contrary flexure, 
corresponding to the position of set. He had found 
that a simple harmonic curve, whose pointof contrary 
flexure coincided with the position of set, and whose | 
maximum coincided with the maximum beyond that 
position of set, would practically coincide with the 
experimental curve throughout its course inwards, 





from the maximum to the position of set, from 
that inward to the zero point, and from this again | 
outward to a point as far on its other side as the | 
position of set was on the former side. In the 

* Com Professor Soddy’s ae Institution dis- 
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remaining part of the outward swing the experi- 
mental curve rapidly deviated from the harmonic 
curve, and reached earlier a maximum which 
occurred at a smaller elongation. Throughout the 
greater part of a semi-oscillation the law of oscilla- 
tion thus corresponded with the simple harmonic, 
even in cases when the viscosity was so great that 
the amplitude fell to one-third of its initial value 
in a single semi-oscillation. This correspondence 
would hardly have been expected, and it was in- 
teresting to note its relation to the idea of 
. Wiedemann, that the loss of energy in a 
vibrating wire was due to the work of distortion 
in the passage from the one to the other position 
of set. 

Professor Peddie did not describe his very in- 
teresting apparatus which he hai exhibited in his 
laboratory. The wire, less than a foot in length, 
was fitted with a torsion-head, so that the wire could 
be set in vibration without giving rise to ordinary 

ndulum vibrations. The load attached to the 
ree end was in the form of a brass ring, swinging 
in the horizontal plane; a number of brass pins 
pointing downward were mounted concentricall 
at equal angular distances in the ring. Underneat 
the ring was an ebonite disc, on which a number 
of radial mercury pools were so arranged that the 
pins would make electrical contacts at various 
stages of a revolution of the ring; the angular 
intervals between the pools were different from 
those between the pins, so that the Vernier prin- 
ciple came into play. The circuits closed by the 
pins and mercury pools comprised electromagnets 
actuating a set of horizontal needles, which perfora- 
ted the squared card paper; this paper was un- 
wound from a roll with vertical axis, so as to pass 
in front of the needle points. Thus chronographic 
registrations of the instants of attainment of suc- 
cessive angular positions could be produced at 
intervals of 2 deg., but intervals of 10 deg. were 
generally found sufficient. There was no discus- 
sion of the paper, owing to the lateness of the hour. 


New Sprnninc-Toprs. 


Dr. J. C. Gray, of Glasgow, exhibited some 
‘*New Spinning-Tops,” which he had devised with 
the object of making gyrostats useful ; they were 
inclined to do frivolous things, he said. His gyro- 
stats were really small induction motors, fitted with 
a revolving bar armature within a nickel-plated 
casing. Some amusing effects were shown; a 
gyrostat was provided with two stilts, for instance, 
or suspended within its wooden box from two hori- 
zontal wires, along which it walked when the wires 
were pulled up alternately. A rocking ship model, 
steadied by a good-sized gyrostat, was also exhibited. 


Sounp VIBRATIONS. 

Professor D. C. Miller, of Cleveland, Ohio, gave 
a demonstration of his recent experiments on ‘‘ The 
Registration and Analysis of Sound Vibrations.” 
He mentioned that the unusual excellence of a flute 
made of gold, which he had found in London, had 
induced him to have a flute made of gold in 
his laboratory, where also all the remarkable 
apparatus he likewise exhibited had been con- 
structed. For photographic analyses he used an 
apparatus consisting of a horn to take up the 
vibrations, a diaphragm of glass, 0.08 mm. in thick- 
ness, and a fine thread of platinum (or quartz) 
attached to the membrane. This thread was kept 
stretched by a load of 5 grammes, and led toa steel 
spindle, 0.01 mm. in diameter, and a mirror ; these 
two most delicate parts of his apparatus did not 
weigh more than 2 milligrammes together. The 
apparatus — to 12,000 complete periods 
per second. The room in which the experiments 
were made was padded with 14 in. of felt. The 
vibration photographs of a tuning-fork (256 vibra- 
tions) were almost perfect sine curves. The vibrat- 
ing string of a violin showed the ripples or steps 
of the overtones described by Helmholtz, and 
vowels and words spoken produced very peculiar 
curves. When these curves were analysed with 
Professor Henrici’s analyser for Fourier series, and 
the curves then reproduced by a synthetiser, as he 
had done in thousands of cases, it was found that 
the apparatus and horn in particular exaggerated 
certain waves to four times their amplitude and 
reduced others. The stop organ pipe gave a clear 
curve without any overtone ; the open organ gave one 
overtone ; the violin, 11 overtones ; the clarionet, 
hundreds of overtones. When the light spot was 
not photographed, but directly shown, it turned 
up and down at an extraordinary rate. Character- 


istic vowel curves and beats and combination tones 
were also exhibited. The apparatus used for the 
demonstrations was less delicate than the small 
apparatus described in the paper. 


Toe Number oF Stars. 


Turning to astronomical and meteorological 

pers we notice first a communication of Dr. S. 

hapman, of Greenwich Observatory, on the 
‘*Number of Stars and their Bearing on Stellar 
Distribution.” Dr. Chapman only gave the results 
of his analyses, however, without discussing the 
bearing. As the estimates of Kapteyn and Picker- 
ing as to visual magnitudes did not agree, he based 
his estimates on photographic magnitudes, group- 
ing his stars as to distance from the Milky Way, 
and taking his material from the Astrographic 
Records (Greenwich), from Schwarzschild and from 
Franklin Adams. Since a drop of five magnitudes 
meant a reduction of light to one-hundredth, the 
work had to be done in separate pieces and groups 
of magnitude. Giving particulars of the estimated 
numbers of stars of different magnitudes, Dr. Chap- 
man arrived at the conclusion that there were alto- 
gether probably between 50 and 60 million stars 
down to magnitude 17 ; his numbers were smaller 
than Kapteyn’s, but agreed on the whole with 
Pickering’s ; the latter had only counted down to 
magnitude 13.5, however. 

Professor H. H. Turner remarked that he had 
rather expected a greater relative increase in the 
number of galactic stars by the photographic 
method; but light might be absorbed in dark 


space. 
MacGnetic StoRMS AND THE Sun. 


The Rev. A. L. Cortie, S.J., of Stonyhurst, in a 
very suggestive paper on ‘‘ Magnetic Disturbances, 
Sun-Spots and the Sun’s Corona,” came to certain 
conclusions. Examining Father Sidgreaves’ yearly 
reports of the Stonyhurst Observatory for the 
years 1898 to 1911, Father Cortie found that 
the mean daily disc area of sun-spots, the mean 
daily range of declination and horizontal force, 
and the yearly numbers of great and moderate 
magnetic disturbances, were in general accord, 
though with noticeable discrepancies which he 

inted out. The great magnetic storms of 1909 

ad occurred near the autumnal equinox, when the 
big sun-spots had been confined to the equatorial 
belt. The monthly numbers of all the great storms 
of the period 1889 to 1911 (twenty-three years) 
likewise exhibited maxima at the equinoxes when 
the spot-zones were parallel to the plane of the 
ecliptic. When the spots moved into the plane of 
the ecliptic, great storms were more frequent. The 
coronal streamers were long and mainly confined 
to regions adjoining the solar equator at sun-spot 
minima. A_ series of spots and prominences 
occurring at frequent intervals would cause such 
streamers to be maintained for several solar rota- 
tions, and eclipse photographs showed that the 
general character was preserved for a considerable 
period. Bythe accumulative action of successive 
accretions, clouds of charged particles (electrons) 
might be formed at the ends of the streamers. The 
entry of the earth into such clouds, Father Cortie 
suggested, occasioned magnetic storms, and several 
streamers of the corona, each accompanied by its 
cloud of particles, would occasion two or more 
storms during the same passage of a spot; this 
fitted in with the synodic periodicity of magnetic 
storms and obviated the difficulties of connecting 
the storms with projections of particles from 
individual spots. At maximum sun-spot periods 
the corona was all round the sun and the streamers 
were short ; at minimum periods the corona was an 
equatorial belt with very long streamers. At the 
equinoxes the earth passed through the suns 

uator, and most magnetic storms occurred then. 
If the zodiacal light were also produced by such 
particles, as was assumed, it should extend from 
the sun along the ecliptic, as it did. 


A Soak OBstRVATORY IN AUSTRALIA. 

On behalf of the ‘‘Committee to Aid in the 
Work of Establishing a Solar Observatory in 
Australia,” Dr. W. G. Duttield presented a report 
which shows that substantial and satisfactory pro- 
gress has been made. The Commonwealth Govern- 
ment has accepted gifts of instruments from Mr. 
James Oddie, of Ballarat (refractors by Sir Howard 
Grubb, a 26-in. reflecting telescope, &c.), and from 
the trustees of the estate of the late Lord Farnham ; 
other instruments have been offered, and the 





Commonwealth Government has established a tem- 
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observatory, in charge of Mr. P. Baracchi | least long postpone the question of his retirement 
Pd ie. J. M. Baldwin, of Victoria, at the site|from the duties he has carried out with so much COLONIAL AND FOREIGN ENGINEERING 


selected by a board appointed in 1910, a hill 2500 ft. 
above sea-level, which is situated in the Federal 
territory at Yass-Canberra. 


SrisMOLOGICAL INVESTIGATIONS. 


The ‘‘Seventeenth Report of the Committee on 
Seismological Investigations,” presented by its secre- 
tary, Dr. John Milne, F.R.S., was received with 
mixed feelings. The section was delighted to have 
Dr. Milne present again, after his having been kept 
away for two years by ill-health, but was sorry to hear 
him say that this annual report—inreality, the thirty- 
third which he had presented to the Association— 
might be his last, for ‘* he had nearly come to the 
end of his tether.” The work was arduous; he 
had 1300 letters to write and many visitors to 
receive, some of whom came for pleasure and from 
curiosity. The report contained the continuation 
of his catalogue of all the earthquakes of the last 
11 years, a momentous work, covering 18 pages of 
the report. Passing to particulars, Dr. Milne 
pointed out that earthquakes were undulatory ; 
during earthquakes a hanging object did not 
swing freely, like a pendulum, but followed 
a series of irregular displacements of the supporting 
point. That was quite evident near the epicentre ; 
at greater distances the angular displacements were 
less irregular in character. He had in 1893 given 
angular measurements of earth waves obtained with 
the aid of his clinometer; but Dr. Schliitter had 
failed to discover the angular component by his 
much more sensitive apparatus, in 1903. Dr. 
Milne’s recent studies showed that the amplitudes 
of angular displacements first decreased uniformly 
as the distance from the origin increased up to a 
distance of 80 deg., then less rapidly, and beyond 
120 deg. there was hardly any further change. 
Periods of megaismic activity were followed by 
periods of quiescence, large groups of megaism 
being succeeded by long periods of rest, from 15 
to 30 days in length. There was no distinct in- 
fluence of the seasons, but there seemed to exist 
a connection between the geographical distribution 
of megaisms and the thermometric gradients. This 
was a new point on which Dr. Milne dwelt. 
In general there was four times as much 
seismic activity beneath the cold waters of 
some oceans as beneath the continents, and when 
the temperature gradients in the earth were 
examined fur continental table-lands and shore 
districts, it seemed that 20 per cent. more terres- 
trial heat. esca from the low lands than from 
the high lands. Unfortunately, there were very 
few records as to temperature gradients, and hardly 
any for the soil beneath the sea. Relying on 
deductions, however, Dr. Milne arrived at the con- 
clusion that heat was lost beneath the oceans at 
about three and a half times the rate at which it 
escaped from continental surfaces. 

Dr. Milne also referred to the peculiar way in 
which slag from blast-furnaces cooled and con- 
tracted in its holder. According to the observa- 
tions which Mr. J. J. Shaw took on Dr. Milne’s 
suggestion, the outer edge of the slag-block con- 
tracted as it mounted up in the holder ; the empty 
space between the sides and the block was filled 
up by more slag, and then another contraction 
occurred. The block, on being turned out, showed 
strie corresponding to the intermittent solidifica- 
tion. Hot slag was also pressed out through cracks 
of the block, as Mallet had already observed. Com- 
paring these features with the huge dykes of 
voleanic rock and the eruption fissures, Dr. Milne 
suggested that it was not the nucleus which con- 
tracted to leave a shell to follow downward, but a 
forming shell, which contracted and by its sudden 
grip on the unshrinking nucleus fractured itself. A 
comparison of his earthquake records, and of 
Karl Schneider’s ‘‘ Vulkanieche Erscheinungen der 
Erde,” seemed to show that volcanic and seismic 
activity increased and decreased independently of 
one another, though earthquakes did sometimes 
shake a dormant volcano into activity. 

Professor H. H. Turner expressed the sincere 
hope that Dr. Milne’s notice of retirement would 
be as long as possible ; his successor would need a 
long time to learn. Professor Callendar paid a 
tribute to Dr. Milae’s splendid work on one of the 
most important questions taken up by the British 
Association ; how it would be continued, if Dr. 
Milne retired, he did not know. We should like 
to add that we trust that means will be found to 
relieve Dr. Milne of his routine work, so as to at 








ability and enthusiasm. 


PERIODOGRAMS AND CORRELATION. 


Referring to Professor Milne’s Catalogue of Large 
Earthquakes, going back centuries, Professor H. H. 
Turner then remarked in his paper, ‘‘Some Notes 
on Periodograms,” that he had last year at Ports- 
mouth explained Dr. A. Schuster’s method of 
analysing figures for suspected periodicities and 
had shown that there was no 11 years’ period. 
There were periods, however, one in particular 
of nearly 15 months (more exactly 15 (1—,};) 
months ; that is to say, one month was dropped 
in every 105 months), and further analysis showed 
that some of the deviations might be due to the 
existence of neighbouring periodicities not yet fully 
examined. His attention had, however, chiefly 
been concentrated on the existence of pairs or 
groups of periodicities, analogous to the groups of 
lines in a spectrum, by related work on the varia- 
tions of level and of azimuth of the transit circles 
at Greenwich and at the Cape. As an exaniple, 
Professor Turner tabulated the results for periods 
approximating 12 months, which had hitherto been 
obscured perhaps by the well-known 12 months’ 
period ; there were periods of azimuth variations 
of 11.76, 11.60 and 12.40 months, with phase 
differences of nearly 180 deg. between Greenwich 
and the Cape; some of these periodicities also 
occurred in the earthquake statistics, and the 11.76 
months could be traced in the rainfall at Green- 
wich (80 years of observation) ; such independent 
confirmation seemed to render the real existence 
of these close periodicities very probable. 

A paper on ‘‘ The Periodogram and the Method 
of Correlation,” by Mr. J. I. Craig, M.A., was also 
—— by Professor Turner, who stated that, in 

is own work, he had been troubled by the scarcity 
of earthquake records of early dates. Mr. Craig 
had helped him to correct his data by the method of 
correlation applied for the purpose of detecting 
hidden connections between sets of variables. The 
paper was mathematical. It suggested a slight 
modification in Schuster’s measure of the intensity 
of a periodic movement, and emphasised that 
claims for periodicities, like claims for proportion- 
alities, should be substantiated by some numerical 
measure of the precision, either by the error of 
mean square or by the coefficient of correlation. 


MaGNetic OBSERVATIONS AT FALMOUTH. 


The report of the Committee on ‘* Magnetic 
Observations at Falmouth Observatory,” presented 
by Dr. W. N. Shaw, director of the Meteorological 
Office, is chiefly noteworthy for the fact that the 
continuation of the Falmouth work after twenty- 
four years of service is still doubtful. Funds are 
no longer at disposal. But the maintenance of the 
work is most desirable on account of the posi- 
tion of the observatory in the extreme south-west 
of England, on the sea shore, undisturbed by tram- 
lines, &c. ; the Falmouth observations serve as a 
standard for the south, which Eskdalemuir is 
now for the north, and since a repetition of the 
magnetic survey of the kingdom, on the lines of 
Thorpe and Riicker, is now almost decided upon, 
the abandonment of the Falmouth magnetic and 
meteorological observations would be deplorable. 


TEMPERATURE OF FRESH-WaATER LAKEs. 


Mr. E. S. Wedderburn, of Edinburgh, read a 
paper on ‘‘ Recent Investigations of the Tempera- 
ture of Fresh-Water Lakes.” In 1908 he had 
first brought before the Association his observa- 
tions of Lochs Ness and Gary; he had there 
noticed peculiar temperature variations which he 
had called ‘* temperature seiches ” by analogy to the 
level fluctuations at the different ends of lakes, 
first studied by the late A. Forel. The paper gave 
an account of further researches of this kind made 
at Loch Karn and, in conjunction with Professor 
Halbfass, on Lake Madii, in Pommerania, which 
differs in nature from the Scottish lochs, because 
the shores are everywhere shelving, and the country 
is all flat. Mr. Wedderburn entered into the 
particulars of his observations and of the calcula- 
tions which have to make certain assumptions as to 
the shape of the lakes and as to other features. 
The formula arrived at show a decided analogy 
between the modes of oscillations of ordinary 
seiches and temperature seiches. 


(To be continued.) 





PROJECTS. 


Wr give below a few data concerning several colonial 
and foreign engineering projects. Further information 
concerning these projects can be obtained from the Com- 
mercial Intelligence Branch, Board of Trade, 73, Basing- 
hall-street, London, E.C. 

New Zealand: H.M. Trade Commissioner for New 
Zealand has forwarded extracts from the local press to 
the effect that the ratepayers of Tamaki West and Te 


Awamutu respectively have approved of tp to 
raise loans for the following public works :—Tamaki 
West: roads, 19,0001. ; water works, 10,000/.; drainage 


works, 6000. Te Awamutu: water works, 18,000/. ; gas- 
works, 8,000/. The Imperial Trade Correspondent at 
Auckland reports that proposals to raise a loan of 75,000/. 
for public works in Hamilton have been approved on 
a poll of the ratepayers. The proposed works include 
the construction and improvement of water works, 
20,0007. ; sewerage and drainage works, 5000/. ; surface 
water drainage, ; 2500/.; public baths, 1250/.; and road 
construction and improvement, 40,0007. 

Spain: The Gacetu de Madrid notifies that tenders will 
be opened on November 9 at the offices of the Alcaldia 
Constitucional de Pl ia, Pl ia, for the supply of 
drinking water for the needs of the town. The upset 
price is put at 345,450 pesetas (about Mey Although 
this contract will probably be awarded to a Spanish firm, 
nevertheless the carrying out of the work may involve 
the purchase of some material outside Spain. The 
Bulletin Commercial, Brussels, states that, according to 
the Almeria press, surveying operations have been carried 
out and plans submitted for official approval in connec- 
tion with the construction of a new strategic railway from 
Baeza to Alcaraz. This line will establish direct com- 
munication between the eastern districts of the Peninsula 
and Andalusia, and will serve the following localities :— 
Alcaraz, Salobre, Riblid, Villapalacios, Genave, La Puerta, 
Ojancos, Beas de Segu illanueva del Arzobispo, 
Sovihuela, Villacarrillo, Sabiote, Santa Eulalia, Ubeda, 
Canena and Baeza. The total cost of the line is estimated 
at nearly 24,000,000 pesetas (about 888,000/. ). 

Italy : With reference to the call for tenders for the 
construction of a quay and breakwater in Syracuse 
Harbour, Sicily, it is notified that the name and address 
of the firm who have secured the contract has now been 
received from the Acting British Consul at Palermo, and 
may be obtained by British manufacturers on application 
to the Commercial Intelligence Branch of the Board of 
Trade. 

Switzerland : The Feuille Fédérale Suisse publishes a 
decree granting to the Société du Chemin de Fer Bi - 
Montménil a concession for the construction and work- 
ing of a railway from Montménil to Biiren. The line 
will be 2? miles long, and the cost of construction is 
estimated at 350,000 francs (14,000/.). After the approval 
of the final plans twelve months will be allowed in which 
to complete the work. 

Austria-Hungary : The Zentral Anzeiger fiir das offent- 
liche Licferungswesen, Vienna, states that the Dresdner 
Bank in conjunction with the Miinchener Lokalbahn- 
Gesellschaft is conducting negotiations for the amalga- 
mation of various local railways near Budapest, and 
for the construction of the proposed line from Zalalévo to 
Zalaegerezeger, and from Zalabér to Készeger via Sdrvar 
and Biikk. The new company will be called the Trans- 
danubische Vereinigte Lokalbahnen Actien Ischaft. 

Netherlands East Indies (Java): The Bulletin Commer- 
cial, Brussels, announces, on the authority of the Belgian 
Consul at Batavia, that the technical committee appointed 
to investigate plans for the provision of a water supply 
for Batavia has now submitted its report to the municipal 
authorities of that town, who have declared themselves in 
favour of the scheme, the cost of which is estimated at 
3,500,000 guiden (about 291,000/.). In addition to the 
main pipe, which will run into Batavia, it is proposed to 
carry one also into Buitenzorg. 

exico: The Diario Oficial notifies that a ninety-nine 
ears’ concession has been awarded to the Compafiia 
idro. Eléctrica Mexicana for the construction and working 
of a railway in the State of San Luis Potosi, from Mico 
to the village of Concepcién. Two and a half years are 
allowed for carrying out the work, and five years for the 
importation, duty free, of construction material. The 
Diario also publishes a notice empowering the Cananea 
Consolida’ Copper Company to construct and work 
during ninety-nine years the following lines of railway : 
(1) From Del Rio station, on the Naco-Cananea Railway, 
to a point near the boundary line dividing the States of 
Chihuahua and Sonora ; (2) from the latter point to some 
place to be determined, on the Rio Grande, Sierra Madre, 
and Pacific Railway ; (3) thence until it joins the Mexican 
Central Railway; and (4) a line to connect the Naco- 
Cananea Railway with the Sonora Railway. The entire 
work must be completed by November, 1921. 











Ovur Locomotive Exports.—There was some recovery 
in September in our locomotive export trade ; the value 
of the engines and parts of engines sent abroad having 
been 105,618/., as compared with 62,780/. in September, 
1911, and 176,261/. in September, 1910. The recovery 
observable in last month’s shipments was explained by 
increased exports to British India. which took engines to 
the value of 46,5271. There was also a r demand for 
engines upon Australian account, but shipments to South 
America exhibited a certain dulness. The value of the 
locomotives exported to September 30 of this year was 


1,430,9771., as compared with 1,612,659/. of the first nine 
— of 1911, and 1,344 0791. in the first nine months 
of 1910. 
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ROLLING-MILL PRACTICE IN THE 
UNITED STATES.* 
By J. Purrs, D.Ing. (Breslau). 
Part I. 


Tux development of the iron industry of North America, 
which has achieved as remarkable a record of pr in 
the last decade as in the preceding one, and the improved 
methods of working, especially in respect of rolling-mill 
practice, still form object-lessons of paramount interest 
to European iron manufacturers. Early in 1911 it was 
the author’s privilege, in company with Mr. Maleyka, 
Chief Engineer of the Siemens Schuckert works, and 
Mr. 


American rolling-mill practice is followed for the 
of studying the latest methods and improvements. 
as the works visited the following may be men- 
tioned :— 

1. The Lackawanna Steel Company’s Works, Buffalo. 

2. The several works of the Carnegie Steel Com 
viz., Duquesne, Homestead, the Edgar Thomson 
and the Ohio Works at Youngstown. 

3. The Jones and Laughlin Steel Company’s Works. 

4. The National Tube Company’s Works at M‘Kees- 
port and Ellwood. 

5. The Bethlehem Steel Comper. 

6. The Indiana Steel Company’s Works at Gary. 

7. The Illinois Steel Company’s Works. 

8. Several works of the American Steel and Wire 


Cmeger- : 
9. The American Sheet and Tin-Plate Company’s 
Works at Vandergrift. 

10. The Youngstown Sheet and Tube Company’s 
Works. 

The various types of rolling-mills are summarised in 
tabular form, and a few notes on their leading features, 
with special reference to certain peculiarities which are 
less familiar to European conditions. In Table Ia. and 
Fig. 1, statistics of the production of rails, structural 
iron, wire rod, black plates, and tin plate are given. 

Cogging-Milis (Table I.).—During the nineties cogging- 
mills in the United States were almost exclusively con- 
structed on the three-high system, but since the intro- 
duction of the 4-in. billet the two-high reversing-mill has 
been practically universally adopted. The three-high 
mill was brought to a remarkable state of perfection by 
the brothers John and George Fritz, and there are still a 
number of such mills at work, especially where one 
section only, or at all events a very limited number of 
sections, is rolled continuously, In rolling 4-in. billets, 
however, the great length of the pieces made it impracti- 
cable to use the three-high mill, as the lifting-tables 
could not be made sufficiently long to accommodate them, 
and the two-high reversing-mill bad to take its place. 


TABLE [a.— Output of American Rolling-Milis. 


| Structural Black 

















P | ons Tin 
Year. Rails. Wire Rod. ‘ei Plate. | Plate. 
tons. tons. } tons. | tons. tons. 
1880 | 1,305,212 — | _ ~ 
1885 976,978 = | 
1888 ‘3 279,769 
1889 e | 363,851 - 
1890 | 1,885,307 | 457,099 ae 
1891 ie 536,607 999 
1892 i 627,820 453,957 18,803 
1893 = | "272 | = 387'307 | |. | 85,182 
1894 i | 673,402 360,305 | 52,351! 74,260 
1895 | 1,306,135 | 791,130 517,920 | 129,615 | 113,666 
1896 | 1,122,010 | 628,986 495,571 | 185,387 | 160,362 
1897 | 1,647,892 | 970,736 583,790 | 371,886 | 256,598 
1898 | 1,981,241 | 1,071,683 702,197 | 345,254 | 326,915 
1899 | 2,272,700 | 1,036,398 850,376 | 375,000 | 360,875 
1900 | 2,385,682 846,291 815,161 | 315,000 | 302,665 
1901 | 2,874,689 | 1,365,934 | 1,013,150 | 398,026 | 399,291 
1902 | 2,947,988 | 1,574,203 | 1,800, 365,743 | 360,000 
1908 | 2,992,477 | 1,508,455 | 1,095,813 | 490,652 | 480,000 
1904 | 2,284,711 | 1,699,028 949,146 | 462,569 | 458,000 
1905 | 3,430,000 | 1,808,688 | 1,660,519 | 507,587 | 493,500 
1906 | 4,065,000 | 1,871,614 | 2,118,772 | 576,079 | 577,562 
1907 | 3,611,588 | 2,017,683 | 1,940,852 | 495,000 | 495,000 
1908 | 1,952,284 | 1,816,949 | 1,083,181 | 513,778 | 475,779 
1909 | 3,111,588 | 2,335,685 | 2,275,562 | 606,844 | 536,192 
1910 | 3,691,939 | 2,241,880 | 2,266,890 | .. | 734, 
1911 | 2,867,954 | 2,450,453 | 1,912,367 712,137 
' 





In contradistinction to German practice, where the 
cogging-mill forms the link between the steel works and 
the mulls for all sections down to 4 in, square and less, 
also for slabs and flats, in the United States it forms an 
integral part of a particular rolling-mill train, and per- 
forms the roughing-down to a certain section only. 
Typical instances of this practice may be seen at Lacka- 
wanna and at Gary. At the Lackawanna works the 
cogging rolls serve for roughing-down the ingots for the 
billet-mill, whereas the heavy-rail mill several stands 
of cogging-rolls for that mill alone. At Gary, where the 
cogging-rolls for the rail and billet-mills consist of separate 
twou-high sets, followed by a three-high set, the arrange- 
ment has been planned not only with the object of gettin 
the largest possible output, but has also been determin 
by the method chosen for driving the trains. In very rare 
instances the cogging-mill supplies the plate-mill with 
poor yt ~ practice at the works of the Youngstown Sheet 
and Tube Com ~{ affording one such example. In all 
other mills visi where slabs are rolled, a type of 
rolling-mill entirely unknown to the author has been 
developed—namely, the slabbing-mill, which may be 
described as a universal slab and roughing-mill. 

The cogging-rolls are generally of quite small diameter, 





* Paper read before the Iron and Steel Institute at 


Werner F. von Siemens, to visit the majority of | 
those iron works of the United States where typical | 
purpose | sure can be applied to the rolls, while, owing to the small 





ny— | 
orks, | 





Leeds, on October 2, 1912. 


the pitch circle of the pinions measuring as a rule 35 in. 
to 40 in. or 42in., the roll diameter being about 3 in. to 
5 in. smaller. Latterly a 34-in. diameter become the 
standard for such mills. On this account the roll length 
is much shorter than in Europe, generally not exceeding 
6 ft. 6 in., as compared with 9 ft. 4 in. in German mills. 
The arrangement of grooves is also different, the first 
groove not being at the side, but in the centre, and con- 
sisting really the smooth surface of the roll, which 
is kept at its full diameter at that part. In Figs. 2 
and 3 is shown the draughting of the rolls at the Lacka- 
| wanna works and the Youngstown Sheet and Tube Com- 
| pany’s works. The production of sections varying 
greatly in size is attained by giving a very high lift—in 
some cases three times as great as in Euro practice, 
where 40 in. is about the maximum. The same pres- 


diameter, less power is required for driving. The wobbler 
gy. 1. 


American practice. The roughing rolls of the rail-mi!) 
at Lackawanna even give an average reduction of 24 per 
cent. per pass in the first six . How far the 
structure and quality of the material suffer in the case of 
rails is a question which will be discussed further on. 
The final section of the piece after passing the cogging- 
rolls is, of course, larger than in German practice, and 
varies generally from 6 in. to 8 in. square. 

The shortness of the rolling period is further accounted 
for by the manner of controlling the auxiliary engines, 
which now very generally consist of electric motors. The 
controllers are operated with very short levers with short 
ranges, and there are only three notches, ‘‘ Stop,” ‘‘ For- 
wards,” ‘‘ Backwards,” with no intermediate steps. 

The rolling-down operation is mostly performed in the 
same way as in Germany, the piece being continually 
turned over and the section retaining its square form. 





Here and there, however, an entirely different practice 
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connecting the upper roll with the pinion must be of a 
length corresponding to the increased height of rise, and 
in some instances it was found to measure 22 ft., and in 
another 17 ft. long. With such mills remarkably high 
outputs can be obtained. For instance, the cogging-mill 
at wanna turns out 500 tons in a single shift, the 
40-in. mill at ~ ry averages 600 tons per shift, 
and the 38-in. mill at the same works can turn out 
1300 tons per shift. These age of course, fluc- 
tuate considerably, but the facility with which such 
large outputs are obtained is explained by the fact that 
the ingots are not rolled to anything like the same 
length as in Europe, the elongation being generally five 
to six times, and at most seven times. The rolling period 
is consequently much shorter. On timing the operations 
at random, the author noted that nine passes were made 
in 40 seconds and again in 47 seconds, seven passes in 
41 to 48 seconds, and on other occasions the times were 
remarkably short. In the matter of rapid passes the 
three-high mills show great superiority, as might be 
ex \ 

Another striking difference between German and 
American practice is the rate of diminution of the 
draught of cogging-rolls. Whereas in Germany a reduc- 
tion of 14 per cent. is hardly ever exceeded, and with 
harder material an average of 11 to 12 per cent. reduc- 
tion is the rule, the reduction in the draught from one 
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is followed. For instance, in the 36-in. mill of the 
National Tube Company the ingot is rolled out flat in 
nine passes through the widest ve to a thickness of 
4in. It is then turned on edge and put through the 
4-in. groove, then two passes are again made through the 
12-in. groove, one pass through the 5-in. groove, and 
finally one through the 7-in. groove. On account of its 
great width, after the first nine passes, it requires to be 
guided into the next groove and held with hydraulically 
operated guides. This method has been introduced at 
one mill in Germany, but it has considerable disadvan- 
tages: first, the difficulty of putting the wide piece 
through the roll on edge; and, secondly, there is a 
tendency to crack at the corners, owing to the material 
being subjected for so long in one direction to the roll 
pressure. ‘ 
Summarising all these facts, it appears that American 
cogging-mills differ considerably from German ones, both 
in point of construction and design, and also in the 
method of working, but that the high rate of production 
is chiefly rende possible by the very much simpler 
plan of rolling, which consists in rolling to larger 
sections, thus shortening the rolling period, and by the 
rapid and precise handling of the quniiieny engines. _ 
e ingots are almost always heated in soaking-pits, 
which can take several ingotsat one time. This is usual, 
y on account of the cheapness of fuel and partly 
use the service of the mills being almost entirely 
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increasing scarcity of suitable ores for smelting Bessemer 


Pig. 
TaBLe IV.—Output of American Rails. 


) : 
1907. | 1908, | 1910. | 1911, 


1909. 





Acid Bessemer tons tons tons tons | tons 
steel rails : total 3,354,841 1,375,908) 1,835,527, 1,000,586) 1,070,275 


Including __ tita- 
37,398 177,619) 117,297 


nium steel rails | 
Open-hearth) 
..| 266.747, 676,381 1,276,056 1,748,353) 1,708,754 


rails : total 


Including tita- 
nium steel rails - 13,915 26,212) 38,141 
Total _.. 3,611,588 1,952,284 3,111,583 3,691,989, 2,774,029 


Special steel rails: 
total e at ~ _ 51,313 203,831 
535 


* 


156,453 


4 . ferro- 
Including _ tita- 
nium steel rails } $6,520) » = ad 155,488 
541 
Including man- 
ganese steelraile — | _ , rt 396 1,015 
nclud- 
yer moon | et { rink : 82 = 
steel ra aS | chr. va. 
{ 1,265 J 
no electro | 
steel rails os - 4,277 462 


Nors.—The data of the American Iron and Steel Association* 
differ considerably from those given by J. M. Swank in his report. 
In another place te is stated in the statistics that of the 92,447 tons 
of rails (entered as electro steel. wrought iron, and re-rolled steel), 
91,751 tons represent re-rolled rails, or rails renewed out of old 
steel rails. 


Naturally the treatment during [rolling has a particu- 
larly important influence on the rail quality. The initial 
and final temperatures, the cross-section and length of 
ingot, the proportion of initial and final section to the 
number of passes, the roll-draughting and the treatment 
of the finished rails, all play an important part. One 
would suppose that in the course of years a certain stan- 
dard might have been adopted which would form a 
basis of comparison, and would permit conclusions to be 
drawn as to the —_ of the finished product. The 
temperature would of course be the first subject of 
observation. In 1901 the Kennedy-Morrison process of 
rolling was in use at the Edgar Thomson works, which, 
by means of a special hot bed, enabled the temperature 
of the rails to be lowered before the last pass. This 
would probably have but a slight effect in altering the 
structure or increasing the resistance to wear, considering 
that in the very short time allowed the cooling effect 
would not have penetra uniformly to the internal 
metal of the rail. Moreover, the permissible pressure in 
the last pass is not sufficient to influence the alteration 
of the structure throughout the whole section. 

In the author’s opinion, a better solution of the ques- 
tion is to be found by paying regard to the number of 
passes and draughting, and giving attention to the tem- 
perature and pressures throughout the whole rolling 
operation. The shape itself and the distribution of the 
material have an important bearing on the cooling 
conditions. The whole rolling operation, at least as 
far as regards temperature, might be better controlled 
if the specification required that the rail, after the 
final pass, should have a temperature corresponding 
to a definite longitudinal contraction—namely, for a 
30-ft. rail of 100 lb. per yard a contraction should 
be allowed of 64 in., and yy 
reduction of weight. Such rules would, however, only 
have some value if other points in connection with. the 
construction of the rolling-mill itself were taken into con- 
sideration. But the conditions of rail-rolling in the various 
American rolling-mills differ so much, especially as 
the points which influence the final temperature, such as 
initial and final section, number of passes, and the re- 
lation of these to one another, that even an approximate 
basis of comparison is impossible, and consequently any 
such rules would be absolutely useless. ~ : : 

In jlustration of some divergenves in rail-rolling 
practice at American rolling-mills, some data have pre- 
viously been published§ relating to the ratio of the initial 
and final section to the number of passes, which permit a 
comparison with German rail-rolling practice. The figures 
are taken from reports of a commission of rail manu- 
facturers and railway engineers, but the most important 
data concerning temperature and — period were 
never included, whereas a number of other particulars 
concerning shrinkage and amount of discard seem to the 
author to be of listlo value. To standardise the amount 
of discard is beside the mark, not only on account of 
the many conditions which influence segregation, but 
because every ingot requires individual treatment accord- 
ing to the depth of the pipe, which must, at all costs, be 
cut out. If the conditions of nanufacture permit that 
the price may be inc ———, to the percentage of 
discard, this may have the effect of a premium for the 
steel works which took no interest in the improvement of 
its ingots or in the reduction of pipe. In an prac- 
tice the elimination of piping is carefully attended to, 
and can be ‘ectly ‘ormed ; the end surfaces are 
milled, thus wing any defects to become visible. Such 
defects are not revealed by an ordinary saw-cut alone, as 
practised in the United States. — : J 

It is clear, however, that it cannot be immaterial 
whether a comparatively hard material is rolled down to 








Tron Age, 1912, ees. 

Stahl und Eisen, 1912, page 1285. 

und Kisen, 1901, page 221. 

und Eisen, 1908, page 743 ; Iron Age, 1908, page 
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its final shape in thirty passes with a reduction of 12 
cent. in section at each pass, or in fifteen passes with a 
23 per cent. reduction. The finishing temperature is 
bound to be enormously influenced by the number of 
passes and the reduction of draught, thus proving the 
uselessness of taking the contraction as a guide for 
the finishing temperature ; moreover, the structure of the 
steel, especially at the lower temperature required in the 
case of the harder kinds, suffers through the too severe 
squeezing of the metal. The comparative figures given 
in Table V. for American and German rail-rolling mills 
show a much greater uniformity in favour of the latter, 
which entirely confirms the foregoing considerations. 
The German figures besides show a smaller average 
reduction of draught for the roughing passes and all the 
succeeding passes. 

_ The nine rolling-mills summarised in Table III. show 
in their construction and arrangement that the require- 
ments for a np production are fulfilled by dividing up 
the whole mill into a series of subsidiary trains, each of 
which is independently driven. This sub-division led to 
the wide aduption of 3-high stands, which developed 
further into non-reversing 2-high stands, in which one 
pass only is made. In this connection the contrast is also 
shown between German and English conditions, where 
the reversible two-high mill is still preferred, and, of 
necessity, because the mills are not built with the sole 
object of rolling rails, but have to deal with a much wider 
range of material, and the capacity reached by subdi- 
viding the mills could not be fullv utilised under the 
market conditions of Germany and England. 

The disadvantages experienced in a large plant built 
for making a special class of material, in not being able to 
utilise their full capacity, may be realised from the fact 
that the Gary works in 1911 turned out 286,492 tons of 
rails, or 10 per cent. of the whole rail production of the 
United States, and in the previous year 443,000 tons, or 
12 per cent., were manufactured. But the capacity of 
the Gary works is about 1,200,000 tons yearly, so that in 





1910 the output was 37 per cent., and in 1911 only 24 per 





The number of stands varies according to th y) 
lay-out of the rolling-mills and to the initial Seaton er 
the ingot ; and as the number of made in one stan: 
is reduced the length of roll and diameter diminish. },.. 
variations in the diameter are apparent from Table III. _ 

A simple subdivision of the mill into two or thres 
3-high stands, or two 3-high stands and a 2-high be- 
hind one another, .as commonly practised in German, 


TaBLe VI.—Particulars of American Rails. 

















“ie . 
iais é Web. Flange. 
| Rarer tens 
| 4 i's fa] 8 :| & H 
s _ = N 5 | 2 : 2 
2 | é |S) 2 #814) 2/4] ¢ 
3 Ss i818 12 gs a) 2 |2| 
= = [HIF lo O@|8|E |&| E 
mm. kg. |s.cm, p.c.| mm. mm. mr i” 
1873 Wrought iron| 381 | 74.4 | 96.8 48.4/ 13.5, 114.0 92.3) 1.3.0 
| 10.3 
1876 a | 4, | 744/968 43.5] 11.0 | 197.0 98.8) 1-4.00 
1884 $9 | -s» | 74.4 | 96.8 47.0] 11.9 | 127.8 |22.3| 124.54 
1884 Steel | »» | 61.0! 77.4 50.0 10.2 | 139.7 |15.0| 1:6.71 
1889, Wrought iron, ,, | 74.4 | 96.8 49.0| 12.5 | 1283 191.5] 1-400 
1889s Steel =| 4, ‘| 61.0 | 74.4 50.0] 10.2 | 139.7 (15.0! 1:6.7) 
1890 Wrought iron) ,, | 74.4 | 96.8 49.0) 12.5 | 128.3 21.5] 1:4.00 
1890, Steel =| _,, | 61.0 | 77.4 '50.0/ 10.2 | 139.7 |15.0| 16.71 
1892, Wrought iron) ,, | 74.4 | 96.8 49.0) 12.5 1283 (91.5) 1:4.00 
1892 Steel | 4, | 61.0 | 77.4 50.0} 10.2 | 139.7 |15.0| 1:6.71 
1893 a sy» | 61.0 | 77.4 50.0 10.2 | 139.7 115.0) 1:6.71 
1894 ad »» | 61.0 | 77.4 (50.0) 10.2 | 139.7 15.0] 1:6.71 
= es »» | 61.0 | 77.4 50.0) 10.2 | 139.7 15.0) 1:6.71 
1 : 
oes nt | ,, | 625 | 80.5 49.3 | 10.4 | 139.7 15.8) 136.00 


enables continuous rolling to be carried on to a certain 
extent, and makes an increase in output possible, pro- 
vided that by exact automatic working, as at the rail- 
mill No. I. of the Edgar Thomson Works, several pieces 
can be rolled simultaneously. 

Concerning the rail-mill of the Indiana works, it is 
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cent., of the total a. Assuming that 500 shifts 
were worked, the production per shift for 1910 was about 
880 tons, and for 1911 about 570 tons, which, though 
large, is but a small proportion of the maximum 
capacity of 2000 tons, and might have been attained 
—_ — simpler appliances in an ordinary German 
rail-mill. 


TABLE V.—Comparison of Rail-Mill Practice. 
































United States. 
| 
No. taken | w eight Average Reduc- Total (Average Total 
from Table of Rail tion per Pass Number Reduction 
II1.* * Roughing-Rolls. of Passes. per Pass. 
kg. per cent. per cent. 
1 39.7 24 15 2 
3 39.7 20 19 19 
6 39.7 on a ee 
7 39.7 21 18 20 
8 39.7 19 18 20 
9 39.7 19 16 22 
A 36.3 ve 30 13 
B 36.3 | 27 14 
Cc 38.5 | 18 19 
F 38.5 } 29 13 
G 38.5 18 19 
H 36.3 15 23 
I 40.8 24 15 
J 34.0 26 15 
L 38.5 24 16 
M 27.2 22 18 
Average... 20 21 18 
* See also Stahl und Eisen, 1908, page 743. 
Germany. 
. Average Reduc-| Total Average Total 
Works. py tion per Pass | Number | Reduction 
* Roughing-Rolls.| of Passes.| per Pass. 
kg. r cent. r cent. 
A 41.0 ” 9 28 oe: 14 
B 33.4 10 31 13 
Cc 459 13 24 15 
D 33.8 13 24 15 
E 41.0 12 24 15 
F 33.4 12 24 15 
G 45.9 12 24 14 
H 41.0 ll 30 12 
I 33.4 ll 30 13 
J 33.4 11 28 13 
K 20.0 11 | 80 13 
L 39.0 138 22 15 
Average... — 12 ee 14 


scarcely necessary to describe this here, as it has already 
been described elsewhere. With regard to the draught, 
however, it may be mentioned that the ingot section is 
20 in. by 24 in., and it is rough-rolled in nine passes to about 
Sin. by 8 in., and finished off in nine more passes without re- 
heating. The average reduction of draught in the first 
nine roughing a is 21 per cent., which must be re- 
garded as very high; in German roughing-mills fifteen to 
seventeen passes would be requi for this work. It 
should be noted that the two first roughing stands onl 
run at six revolutions per minute, and the third and fourt 
stands at ten revolutions per minute. The shape of the 
grooves indicates the tendency to reach the finished 
profile as soon as possible, and the reductions of. section 
are very considerable. 

The rails are cut to length by several saws operated 
together, by means of which a sufficient degree of accu- 
racy is reached without the necessity of milling. By the 
omission of milling a great economy is obtained. The 
only machining operations to be performed after rolling 
and cutting to length are the straightening and drilling 
of the rails. Presses are mostly used for straightening, 
and the roll-straightening machine is rarely seen, though 
in common use in Germany. The drilling-machines are 
generally fitted with three spindles. Fig. 4 shows the 
arrangement of the Lackawanna Steel Company’s 
straightening plant, which requires no further explana- 
tion. 





Tue GxamaN AvTOMOBILE INDUSTRY.—The motor- 
vehicle industry of late years has shown a steady and 
material growth in Germany as elsewhere, and whilst in 
England the surplus import, though on the decline, still 
amounts to a very saltaneiel figure, the balance in 
Germany has always been on the side of the surplus 
export, the figure representing this balance having msen 
rapidly, more especially during the last three years. For 
these three years the German aggregate and surplus 
export of motor-cars, &c., has been as follows :— 


Aggregate. 1909. 1910. 1911. 
Marks. Marks. Marks. 
German export 19,983,000 32,965,000 49,013,000 
Surplus _,, 10,157,000 22,485,000 37,381,000 


The import into Germany, it will appear from the above, 
has been fairly stationary for the last few years, but 
it has receded considerably as compared with the years 
1905, 1906, and 1907. far as Germany's trade with 
England in these specialities is concerned both the import 
from and the export to England have been on the increase, 
the former in proportion more than the latter. In 194 
and 1911, Germany’simports from and exports to England 
of motor-cars, &c., were respectively 320,000 and 1,095,000 
marks—and 3,315,000 and 5,807,000 marks, 
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MESSRS. GEORGE W. 











Fic. 292. Muvuuriete Locxine Disc To Prevent 
ENGAGEMENT OF CuTTER-SLIDE FEED Morion 
UNTIL COMPLETION OF INDEXING. 


GOODCHILD AND PARTNER, ENGINEERS, LONDON. 


(For Description, see Page 557.) 











Fic. 293. Currer-Suipe or Loewe Gear-Currer, SHOWING SWIVEL FOR 
SerrinG Hows To an ANGLE, 





























Fic. 294. Loewe Crank-Driven SHAPING-MACHINE, WITH Fic. 295. Loewe Vertica, Miiiing-Macuine, with Hicu-Sreep} 
SINGLE-PuLLEyY ALL-GEAR Drive. AUXILIARY SPINDLE. 
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MESSRS. C. W. BURTON GRIFFITHS AND CO., ENGINEERS, LONDON. 


(For Description, see Page 559.) 





























Fic. 296. Spur, Sprrat, anp Worm-Gear Hopsina GENERATOR. Fic. 297. Husner Automatic Nut-Taprer, 
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Fic. 298. Dovusite-ENpeEpD Driti-GrinpiInc MacuINe. Fic. 299. Prarn CytinpricaL GRINDER. 
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Fic. 306. Fic. 307. Fig. 308. 


Fics. 306 ro 308. Comprnation Sawine, Driniinc, anp Fininc-Macuine ; Tae Unirrep Macuine-Toot Works, Lonpon, (See Page 561.) 
































Fig. 313. 
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Fig. 316. 
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317. Automatic Borer-Feep ReGuiator ; Messrs. Kater AND ANKERSMIT. Fics, 309 ro 316. Exuisits oF MEssrs. ALLEY AND MACLELLAN. 
(See Page 562.) (See Page 561.) 
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Fic. 318. Senr-Conrainep REELING AND STRAIGHTENING-MACHINE ; Fic. 319. Douste-Sprypte Nut Frazinc Macuine ; 


Messrs. Samvuen Piarr, Limrrep, WepNespury. (See Page 563.) 























Fic. 320. Dovste Boit-Screwixe Macuriye ; Samvet Prarr, Limirep, WepNessury. 
(See Page 563.) 


Messrs. SAMUEL Piatt, Limirep, WEDNESBURY. 
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Fics. 321 to 324. SwiveLuinc ADJUSTABLE 
Seir-O1ninc Bearinc ; Messrs. SMITH AND 
Grace Screw - Boss Puttey Company, 
Limited. (See Page 563.) 
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s, 326 ro 332. 3-Cwr. Preumatic Power-Hammer; Messrs. B. anp 8S. Massey, Lrp, (See Page 563.) 


Fig 333. 
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Fias. 333 to 335. Positive Ouw-Feep Leericator ; THe Bosch Macneto Company, Limitep. (See Page 564 ) 
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Cask-HARDENING Furnace; THe Mancuester Furnaces, Limirep. 
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Guitprorp. (See Paye 566.) 
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Figs. 352 anp 353. 


Messrs. J. J. 


Hypro-E.ectric PLant, with Some HyprRaciic Governor ; 
ARMFIELD anpd Co., Rixawoop. 


EXHIBITION AT OLYMPIA. 





























Fic. 350. 

















Fig. 351. 


Fics. 350 anp 351. 3$-In. Centre Siipine, 
BorING, Screw-Curtine Late, 
Exectric Motor anp Foot-Drive ; Messrs. 
Drummond BrotHers, Lrp. (See Puge 566.) 
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Fic. 354. Mecuanicat Tursine GOVERNOR 


Messrs. J. J. ARMFIELD AND Co., RINGWoooD 
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Fig. 376. Fic. 377. 
Fries. 376 anp 377. Srem-Tyre Pyrometer ; 
Foster InstruMENT Company, LercHwortuH. 
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CONSTRUCTED BY MESSRS. PERKIN AND CO,, LIMITED, ENGINEERS, LEEDS. 
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THE INTERNATIONAL ENGINEERING AND 
MACHINERY EXHIBITION AT OLYMPIA. 


By JoserH Horner. 
(Continued from page 539.) 

To-morrow (Saturday) this Exhibition will close, 
after having been open rather more+ than three 
weeks. The Exhibition has been an entire success 
from every point of view. It has been fairly well 
attended as regards numbers, and the visitors have 
been of a highly representative class. Great numbers 
of engineers have made special journeys to London 
to see the new tools which were on exhibition, and 
the railway companies have brought a considerable 
contingent of foremen and workmen who are in- 
terested in such matters. The Exhibition has also 
demonstrated that it is possible in this country for a 
number of engineers having like objects to ally them- 
selves together to bring their products before the 
public. The Machine-Tool and Engineering Associa- 
tion, Limited, who were the promoters of the Exhi- 
bition, have not only achieved their object in getting 
publicity, but they have demonstrated that the 
machine-tool makers of this country are able to act 
in concert, and to make a display which is better 
than any hitherto attained in this particular indus- 
try. We hope that this is only the beginning of a 
new movement in which the various trades will ally 
themselves to seek publicity and to demonstrate 
the great technical ability which is to be found in 
Britain. It is anticipated that next year this same 
body will make a most representative show in 
Ghent, where a very important exhibition is to be 
held, and where, it is to be hoped, certain British 
interests will be represented with a completeness 
never yet attempted on a foreign soil. e have 
devoted a very large amount of space to this 
Exhibition, and even now have not completely 
exhausted all there is to say concerning it. 
Naturally, there is a limit to the space that can 
be given to one particular subject; but there is 
probably no single subject which has a wider 
interest for mechanical engineers than machine- 
tools, and this is our justification for the large 
amount of space we have devoted to the subject. 
In conclusion, we must congratulate both the 
Association and the organisers of the Exhibition 
on the very great success they have attained. 


Messrs. WittiamM AsquitH, Limitep, Hawtrax. 


Messrs. William Asquith, Limited, of Halifax, 
who specialise in drilling-machines, exhibit two 
types, of radial pattern; while on the stand of 
Messrs. Vickers, Limited, they have two other 
machines demonstrating the working of the Vickers 
drills and reamers. 

_ At Messrs. Asquith’s stand the two examples con- 
sist of a central-thrust machine of 5-ft. radius, and a 
new design of 4-ft. 6-in. drill which has several novel 
features. The 5-ft. machine, Fig. 286, Plate LXXX., 
has a very stiff form of arm, cast with two walls of 
box section, ribbed within, and having planed ways 
on the underside, by which the spindle saddle is 
guided. The spindle occupies a central position 
between the two walls, so that there is no side- 
twisting, and all the pressure of drilling comes 
directly against the underside. The sleeve on which 
the arm is clamped, and on which it may be adjusted 
up and down by power, turns on the pillar by roller- 
bearings for lateral thrust, and ball-bearings for 
downward thrust. This renders the swinging easy, 
but in larger machines a hand adjustment is fitted 
to adjust the arm to small amounts, by a shaft and 
gear from the saddle, so that there is no need to 
push or pull the arm for bringing the drill exactly 
to position. Instead of the fast-and-loose pulleys 
shown in Fig. 286, the machine at the Exhibition has 
a drive by a Vickers 10-horse-power variable-speed 
motor, without gear-box, but in the machine illus- 
trated twelve speeds, from 33 to 360 revolutions 
per mmute, are obtained by moving the levers in 
front of the change-speed gear-box, in conjunction 
with a double gear on the saddle. A separate spindle 
a fitted for tapping and reversal, which is accom- 
plished by moving a lever that also serves to stop 
the spindle or to set it running in the direction for 
Gniling. The six feeds are obtained from a box and 
transmitted to the spindle through an automatic 
trip-gear. Rapid and slow hand-feeds are also 
provided. Quick adjustment of the saddle along 
the arm, and a fine adjustment through a coarse- 
pitched multiple-threaded worm, are also fitted. 

The 4-ft. 6-in. machine is shown driven by an 
Electric and Ordnance Accessories Company’s 








constant-speed 7}-horse - power motor through a 
Renold chain, and the gear-box vides six 
rates, doubled at the saddle by the double-gear. A 
valuable feature of this machine is the inclusion 
of an auxiliary spindle alongside the main one, 
running at three times the speed of the latter, 
and enabling sensitive drilling to be done on small 
holes without transferring work to a light machine. 
The main spindle has the Barnes drill-chuck 
incorporated in its construction. Another new 
feature is the method of oiling the vertical bear- 
ings from a supply contained in a well, which 
is distributed without waste. The horizontally- 
disposed shafts are lubricated by ring-oilers as 
usual, This machine is not of the central-thrust 
design, but the arm is of combined box and pipe- 
section, and the spindle is brought as close as 
practicable to the face to reduce the twisting 
effects. In connection with this radial drill, the 
Wclfensberger patent universal table is shown ; the 
table was illustrated in ENGINEERING in connection 
with the previous Olympia Exhibition. 

One of the machines shown by Messrs. Asquith at 
Messrs. Vickers’ stand—a 6-ft. girder drill—is an 
adaptation of the central-thrust principle to a 
special form for dealing with holes in structural 
work, boiler and ship- work, and carriage and 
wagon work. A motor mounted on the bracket at 
the side of the arm drives direct on the splined 
shaft which connects to the spindle gears. The arm 
turns on ball-and-roller bearings, and, to quicken 
the operation, a handle and shaft are provided, 
whereby the arm may be locked on its pillar with- 
out the need for the driller to move from his 
position. This saves much time in the class of 
work done by the machine, where changes from 
hole to hole occur rapidly. The machine is used 
either by itself, or a gang of them is placed in the 
shop to deal with separate parts or with one long 
piece of work. 

The other machine is of rather unusual design. It 
is shown by Fig. 287, Plate LX XX., and looks some- 
what like a radial, but there is no radial action, since 
the arm only rises and falls upon the column. Work 
bolted on to the table is qulehily tovnaies into position 
under the spindle by manipulating the two hand- 
wheels seen to the extreme right. One of them turns 
a worm engaging with a wheel seen at the base of the 
column, and soswings the table-bracket around the 
pillar ; the other operates worm-gear that rotates 
the table, so that by the combination of these two 
adjustments the work is easily swung round under 
the drill. As the table is always supported by its 
foot beneath, and there is no loose saddle to the 
spindle, very heavy duty can be exacted from this 
machine. At Olympia, the drive is effected by a 
Vickers variable-speed motor, with no gear-box, but 
the illustration, Fig. 287, shows the single-speed 
pulley and gear-box drive. Twelve speeds, six from 
the box, with double gears at the spindle, are pro- 
duced. The lever on the arm or head, which controls 
its elevation, and also the starting, stopping, and 
reversal of the spindle, is very convenient for rapid 
alterations. The spindle has geared feeds, six in 
number, and an automatic trip-motion is provided, 
with index dial to show the depth. 


Messrs. G. W. GoopcHiLp anp Partner, Lonpon. 


Messrs. George W. Goodchild and Partner, of 
Farringdon-road, London, E.C., exhibit six ex- 
amples of the practice of Messrs. Ludw. Loewe 
and Co., A.-G., of Berlin, and also a Cincinnati 
planing-machine and a disc metal-cutting machine. 

A few of the principal points of construction in 
the automatic screw-machine shown (see Figs. 288 
and 289, Plate LX X XI.) may be briefly run through. 
The automatic operation is by cam-drums and cam- 
discs, in the ordinary manner ; it will be noted that 
the cross-slide is made in two parts, which can be 
operated simultaneously or independently by the 
discs on the shaft beneath. The varying speeds of 
the cam-shaft are produced by a friction-gearing 
under the guard at the right hand, by adjusting the 
dogs on the worm-wheel seen on the end of the 
shaft ; these operate the sliding device of the fric- 
tion bowl, and cause the shaft to run at high 
8 during idle movements of the turret slide, so 
that the minimum of time is lost in skipping these 
motions. The feeds are regulated _- moving 
rollers, fixed on the rotating drum, to an index. 
This is quicker than the usual cam device. Further, 
the feed motions are independent for each turret 
face. The three-stepped cone pulley for driving 
the spindle is seen best in the rear view, Fig. 289 ; 
it actuates the spindle through back-gears, and 


the ae is changed automatically from fast to 
slow by the two discs underneath the head. The 
long shaft running from the cone pulley gearing 
along to the friction-drive is seen in Fig. 289. 

The stock-feed mechanism worked from the cam- 
drum on the extreme left is arranged with a scale, 
by which the exact amount that the rod is fed 
forward can be gauged, thus dispensing with a 
special stop. The spindle capacity of this machine 
is for 1}-in. bars, but chuck-work up to 5 in. in 
diameter can be dealt with; in this case the machine 
must be run as a semi-automatic. 

Two turret lathes are shown, one of 7§ in. height 
of centres, the other of 10}-in. centres. ‘(hey much 
resemble each other in design, but the smaller 
machine has twelve spindle speeds, and the larger 
only six. The most striking feature, however, of 
the latter tool (Fig. 290, Plate LXXXI.) is the 
abnormal bore of the spindle for the size of lathe, 
it having a capacity for 4}-in. bars. This is for the 
production of various washers, cups, and other 
articles of disc form, which usually are done on a 
larger lathe from bar. There is no automatic bar- 
feed, but a suitable jaw-chuck is screwed on the 
spindle-nose, and the bar is steadied at the rear 
end in a guide provided for the purpose. 

The six s are produced from the combina- 
tion of a two-speed countershaft, with friction- 
clutches, and a three-speed gear-change in the 
headstock, by moving the lever seen at the front. 
The single pulley that is belted from the counter 
is seen at the rear, and a range of from 20 to 
100 revolutions per minute can be imparted by 
the manipulation of this lever and of the counter- 
shaft clutch-lever. 

The turret slide is furnished with power-feed, 
the actual movement. being transmitted by a 
sprocket-wheel tothe racking-pinion. ‘The changes 
are made in the box at the end of the headstock 
by moving the small lever over its quadrant ; these 
five positions are doubled by another lever move- 
ment (this lever is not seen), and ten rates of feed 
are thus transmitted to the turret slide. Five only 
are utilised for the cross-slide in both longitudinal 
and cross movements. 

Trip-dogs are provided for each of the three move- 
ments, to arrest the power feeds as required, and, 
in addition, dead-stops are used to stop the motions 
dead when hand feeds are employed. ‘There is 
also a safety device incorporated in the design of 
the cross-slide, whereby it is impossible to damage 
tools, &c., by wrongly moving the slides by hand 
during a power traverse ; if the attempt be made 
to move the longitudinal or the cross-slide while the 
feed in the other direction is in, a drop-worm in- 
stantaneously disengages it. 

The reason for the recesses in the faces of the 
turret is that they render it possible to centre 
the bases of the box-tool holders, &c., thus leav- 
ing the full bore of the hole for the passage of 
bars that may be required to pass a little way 
into the turret. It is not necessary to run the 
turret slide right back to the limit position in order 
to operate the automatic revolving mechanism, 
which turns it into the next hole location. Pro- 
vision is included for an adjustment, so that by 
three alternative settings the slide need only be 
run back a part of the way (dependent on the 
length of tools used) and the revolving and locking 
will then take place. This saves much time in 
tooling short pieces. A complete lubricating 
system is provided, — pump and piping, 
with two nozzles seen above the cross-slide, and a 
third flexible inlet to the hole in the central bolt 
of the turret, so that oil may be fed through the 
hollow shanks of drills and other tools while the 
turret is in motion. 

Fig. 291, on Plate LXXXI., and Figs. 292 
and 293, on Plate LX XXII., show the automatic 
spur-gear cutting-machine exhibited as an example 
of Loewe construction ; the firm builds many sizes 
of such machines for cutting with single rotary 
cutters, but this design is specially interesting 
because it includes provision for hobbing as well, 
& feature which is useful when dealing with spur- 
gears having very many teeth, and for roughing- 
out purposes. The detail view, Fig. 293, is taken to 
show the special modifications. incorporated in the 
cutter-slide. A maximum diameter of 22{ in. can 
be dealt with, and a maximum diametral pitch of 
4.23. Five changes of speed are given to the 
cutter-spindle through the five-stepped cone seen 
in Fig. 291, affording from 43 to 77 revolutions per 
minute, and eight changes of feed are imparted to the 








cutter-slide, from j in. to 4 in. per minute. For 
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hobbing, the rates vary from 0.013 in. to 0.079 in. 
per revolution of work. 

The feed-box which provides the eight cutter- 
slide rates affords also the quick-return motion at 
about 4 in. persecond. Automatic indexing occurs 
on the completion of the return, and the mechanism 
is interlocked to prevent the advance of the cutter 
until the indexing has been completed. The feeds 
are obtained by a separate belt from the counter- 
shaft, but to prevent accidents the feed is con- 
nected to the cutter-spindle by a safety device which 
prevents stoppage of the cutter-spindle, which would 
cause damage on account of the blank still feed- 
ing forward. This device comes automatically into 
operation if the number of revolutions of the cutter- 
— fall below a certain marginal rate, through 
slipping or falling off of the belt, and the result is 
that the cutter-spindle is driven by means of the 
feed-belt until normal conditions again ensue, or 
until the feed is stopped. In Fig. 2an enlarged view 
of the work-slide is shown, with the safety device 
which prevents the advance of the cutter until the 
indexing has been completed; this comprises a 
locking disc, which must make either one, two, or 
four complete revolutions before the cutter-slide 
feed can be thrown in. Unless the disc completes 
the specified turns the feed is held up, and the 
cutter cannot therefore spoil the blank. The dif- 
ferent numbers of revolutions of the locking-disc, 
which is rotated from the work-spindle, are regu- 
lated by the small handle seen below it, having a 
locking-pin engaging in the plug-holes of the 
quadrant. 

Fig. 293 is taken to illustrate the swivel fitting of 
the cutter-slide (through 5 deg. in both directions), 
so that the spindle may be adjusted to the angle of 
inclination of the hob, to a scale and vernier. 

As seen in Fig. 291, there is a stiff boxed tail- 
stock or stay to carry the outer end of the work 
arbor, and an adjustable rest fits on the upright 
slideway, with a finger to rest against the rim of 
the blank and resist the pressure of the cut. 

Shaping-machines are rapidly following in the 
lead of lathes, drilling-machines, milling-machines, 
&c., in the employment of a single pulley drive, 
and Fig. 294, Plate LX XXIL., illustrates the Loewe 
type so built. From the 13j-in. by 3-in. pulley at 
the rear, making 255 revolutions per minute, eight 
changes of speed are produced in the gear-box, 
through the manipulation of three levers, while 
the machine is running. The rates obtainable are 
suited to all materials and conditions of shaping, 
ranging from 16 to 86 strokes per minute. The 
usual form of crank-disc and rocker-arm are used 
for actuating the ram, with quick-return motion ; 
the sliding-block in the disc is adjusted by turning 
the hand-wheel seen, a scale indicating the length of 
stroke, variable from Oin. to 15fin. The position of 
the ram in relation to the work, for the purpose of ad- 
justing the tool, isvariable by turning the ball-handle 
which is seen set obliquely on the ram, close to the 
head ; this revolves the screw that moves the block 
connecting the rocker-arm to the ram. After the 
position has been found, the cranked handle on 
top of the ram is tightened, these operations being 
effected while the machine is running. 

The eross-slide is tee-slotted, so that pieces of 
work may be clamped direct to it if they are too 
large for attachment to the table; the latter is then 
removed. The cross-slide feed motion is reversible, 
and is actuated from the small crank-dise driven off 
the shaft inside the frame, the usual adjustment by 
the slot in the disc providing for variable amounts 
of feed. 

A very substantial vertical spindle milling- 
machine (Fig. 295), embodies a rather unusual 
arrangement—that of an auxiliary spindle situated 
in the head slide behind the main one, and having 
speeds much higher than the latter. This enables 
small grooving, spotting-off facings, and other work 
involving the use of small .nills to be dealt with, 
without the trouble of transferring the job to a 
suitable light machine. This spindle derives its 
speeds from the gears in the casing at the top that 
drive the main spindle, and only runs when required. 





It partakes of the downward movement of the slide | 
similarly to the larger one, imparted by the hand- | 
wheel, which has a micrometer dial reading to 
0.0008 in. 

A single-pulley drive is employed for the speed 
and feed gear-boxes, the latter deriving its power | 
from the pulley on the former. But in case of | 
slipping of the main belt, the feed is correspondingly | 
reduced, or stopped if essential, so that no damage | 
can happen, as would be the case if the feed con- 





tinued and the cutter-speed fell low. A telescopic 
shaft with universal joints make the connection 
from the feed-box to the knee, and from this point 
the drive is transmitted to the screws of the table 
and the cross-slide. Trips are fitted to each to 
throw out the feed. The knee is moved only by 
hand, as a vertical power-feed is scarcely necessary. 
A long slide, carried well above the top face of 
the knee, gives itample bearing on the column face, 
and the telescopic elevating-screw is so located that 
the knee is supported as nearly as possible to its 
centre of gravity, reducing the friction’ on the 
column-ways to the least practicable amount. A 
ball-race is interposed between the shoulder of the 
screw and the boss on the knee. 


Messrs. SANDERS, ReHpERS AND Co., LIMITED. 


The stand of Messrs. Sanders, Rehders and Co., 
Limited, of 108, Fenchurch-street, London, E.C., 
contains a large display of the special class of appa- 
ratus for which the firm is well known. Much of 
this apparatus has at one time or another been 
dealt with in our columns, and it is unnecessary 
that we should now describe the firm’s CO,, sulphur- 
dioxide or oxygen recorders, steam-meters, or 
draught-gauges. We may, however, deal with the 
Sarco recording gas-calorimeter which is shown, and 
which is a very interesting instrument. It is 
arranged to trace a continuous chart, showing the 
variation in calorific value of a gas. Instruments 
of slightly different types are built for either town 

or producer gas. The instrument records the 
Oe calorific value which in most cases is the value 
for which power is to be obtained in practice. 

The calorimeter consists of an oil-filled metal 
U-tube, one limb of which is not covered in any 
way, and so is maintained at atmospheric tempera- 
ture. Radiating fins are fitted to the tube, in order 
to assist any change of heat which may be necessary 
between it and the atmosphere. The other limb 
of the U-tube is in the form of an annular passage, 
and surrounds a chimney, at the bottom of which a 
burner is maintained alight during the whole of the 
time the instrument is recording. The burner is 
fed from the gas which is being tested. The 
U-tube is filled with oil, and its limbs terminate in 
tanks, each of which is fitted with a float. The 
floats are connected up through a tilting frame to 
the pen of the recorder in such a way that as the 
density of the oil in the hot limb varies, owing to 
variation in the calorific value of the gas which 
is being burned, the float attached to this limb 
rises or falls and causes the pen to move over 
the chart. By this means the variation of the 
calorific value of the gas is reproduced as a con- 
tinuous curve, which, by suitable calibration of the 
instrument, may be directly read off as British 
thermal units per cubic foot of gas, or calories per 
cubic metre, as may be desired. It should be said 
that the outer surface of the hot U-tube is provided 
with radiating fins in order to cause variations 
of calorific value to be reproduced very quickly on 
the chart. 

It will be obvious, from the above brief descrip- 
tion of the calorimeter, that in order to maintain 
accuracy the rate of flow of gas at the burner must 
be maintained constant and of predetermined 
value. In order to accomplish this the instrument 
is fitted with a governor, which, in spite of varia- 
tion in the pressure in the mains, maintains a con- 
stant pressure at the burner. A still further cor- 
recting device is, however, necessary, since, with 
pressure governing only, the quantity of gas passing 
would be determined by the size of the burner orifice 
and the pressure only, so that the rate of flow 
would vary with the specific gravity of the gas. 
To correct for this possible error, the instrument 
is fitted with a regulating test-meter, provided with 
a measuring-drum geared to a pendulum escape- 
ment. The drum drives the escapement just as 
the spring of a clock drives the clock, and in the 
same manner that the escapement controls the 
speed of the clock, so the escapement of the meter 
controls the speed of the drum. This device 
accordingly ensures a constant rate of flow un- 
affected by variations in specific gravity. The 
value of the calorimeter need hardly be enlarged 
on, as the convenience of having a continuous 
record of calorific value of a gas in place of having 
to rely on intermittent tests of samples is obviously 
very great both for town gas supply and in very 
many cases for ene plants also. 

From among the other material shown by Messrs. 
Sanders, Rehders, we may refer to their automatic 
lubricators, which are of novel type. These lubri- 








cators are in effect grease-cups arranged with an 
automatic feed. Two types of cup are made. [1 
the first, which is intended for moving bearings 
such as crank brasses, eccentrics or cross-heads, 
the grease-cup is provided with a piston which has 
a slow downward travel, which is provided by a 
pendulum contained in the head of the cup. ‘At 
each revolution or reciprocation of the engine to 
which the cup is fitted the pendulum makes a 
stroke and slightly feeds the piston forward, so 
that while the engine is running there is a con- 
tinuous flow of lubricant to the bearing. When 
the engine stops, the feed of the lubricator also 
stops. In the second type a grease-cup, intended 
for stationary bearings, such as those on line shafts, 
the piston is fed forward by a spring-driven clock 
instead of by @ pendulum, but in other respects 
the twotypesare thesame. In this second type the 
clock is arranged to stop if more grease is delivered 
than the bearing requires. 


THe CamBripGce Screntiric INstRUMENT 
Company, Limttep. 


An excellent display is made on the stand of 
the Cambridge Scientific Instrument Company, 
Limited, of Cambridge, but most of the apparatus 
shown has been dealt with by us in the past. The 
display is in the main made up of instruments 
intended for workshop use, and so is of direct 
interest in connection with the Exhibition as a 
whole. We may mention the display of various 
classes of pyrometers, with both indicating and 
recording instruments, thermometers, shop micro- 
scopes, the Rosenhain fuel calorimeter, and the 
Bi-meter CO, recorder. Various electrical instru- 
ments are also shown. A resistance pyrometer is 
shown working in conjunction with a small tool- 
hardening furnace, the temperatures being recorded 
by a Callendar recorder. This instrument works 
on the Wheatstone-bridge principle, the bridge 
being balanced automatically, adjusted by the 
recorder itself. A Whipple temperature indicator 
is also shown in operation. This instrument works 
on the same principle as the Callendar recorder. 

Thermo-couple pyrometers of the platinum with 
platinum-iridium and the iron-constantan types are 
shown. One of the forms is shown in operation in 
connection with a thread-recorder; Peake’s compen- 
sating leads for thermo-couples are also shown. 
With these in use, the temperature of the head of 
the pyrometer within the limit of 300 deg. Cent. 
does not affect the indications. Reduction pyro- 
meters of the Féry, Whipple-Féry and other types 
are also shown. An interesting exhibit consists of 
a recording mercurial thermometer, graduated up 
to 1000 deg. Fahr. It is mainly intended for 
recording the temperature of feed water, super- 
heated steam or flue . The mercury is con- 
tained in a steel bulb which is connected to the 
recorder by a steel capillary tube. The character 
of the tube is such that changes in its temperature 
have practically no effect on the accuracy of the 
readings. 


Messrs. W. H. Bainey anp Co., Lemire. 


Messrs. W. H. Bailey and Co., Limited, of 
Albion Works, Salford, show a collection of their 
well-known lubricators, valves, gauges, tacho- 
meters, &c. Among the instruments of the latter 
class they show the Bellis and Morcom machine- 
tool cutting-speed indicator, which they manufac- 
ture. This is a tachometer calibrated for a constant 
cutting speed, and with a scale graduated in terms 
of the diameter of the work if intended for a 
lathe, and in terms of the diameter of the drill if 
intended for a drilling-machine. The instrument 
is mounted on and driven by a machine-tool, and 
by its use a workman can see at any time if he is 
running at the correct speed for best efticiency. 
Messrs. Bailey also show their well-known Foster 
reducing valve, and various examples of their test- 
ing-machines. They also show two of their Koster 
air-compressors and a Davidson boiler-feed pump. 
This latter machine has a 9}-in. diameter steam- 
cylinder and a 7-in. diameter pump - cylinder 
with a 24-in. stroke, and makes a striking ex- 


hibit. The pump is of the vertical type and is 
specially designed for working against high steam 
pressure. The pump is of very simple construc- 


tion, and it is claimed that it works as well as 4 
crank and fly-wheel pump, but uses less steam an« 
requires less attention and lubrication. The pump 
has its water valves, cylinder, and ram situated at 
the bottom, the steam cylinder being carried above 
on three columns. The steam cylinder has one 

















Oct. 25, 1912.] 


ENGINEERING. 


559 





valve only, which is of the reciprocating piston 
type fixed horizontally above the cylinder. The 
valve is quite automatic and — no driving 
gear, but in order to prevent the possibility of 
sticking, a reciprocating lever-drive is arranged 
from the pump crosshead, which at each stroke 
gives the valve an initial start on its travel. 


Messrs. HEENAN AND Froupr, Limitep. 


An interesting water - cooling device, intended 
for use with large gas and oil-engines, air-com- 
pressors, and freezing-machines, is shown at the 
stand of Messrs. Heenan and Froude, Limited, 
of Worcester. The device is known as Little’s 
Patent Cooler. It consists of a cylindrical casing set 
with its axis horizontal and containing water in its 
lower part. Inside the casing there are a number 
of concentric cylinders of thin plate pitched about 
} in. apart and divided into several sections in the 
direction of their length. These cylinders are 
carried on a shaft which runs through the casing 
from end to end and which is slowly rotated. At 
one end of the casing and in its upper part there 
is an air-fan, while in the lower part there is a 
centrifugal water-pump. The water which it is 
required to cool is pumped through the lower part 
of the casing, and is — up by the slowly- 
revolving cylinders, and subjected to an air-blast 
which the fan maintains through the upper part of 
the casing. Owing to the very great surface pre- 
sented by the many concentric cylinders, a thin 
film of water of great extent is presented to the 
action of the air, so that the effect of the partial 
evaporation which takes place is quickly communi- 
cated to the body of water, and, as a result, this 
latter is quickly cooled. Cooling takes place in 
the main owing to the evaporation, although a 
certain amount of heat is extracted from the water 
by conduction to the air. 

There are few refinements in the machine, and 
the above description deals with practically all its 
parts. It may be said, however, that the air and 
water pass through the casing in contrary directions, 
and that both air and water-baftles are fitted, to 
ensure proper distribution. The cylinder-shaft is 
driven by totally-enclosed gearing from the fan- 
shaft, while the pump may either be driven from 
the same shaft or independently. When dealing 
with the circulating water of refrigerating plants or 
the jacket-water of gas-engines or compressors, the 
amount of water lost owing to the evaporation will 
naturally depend on the conditions to some extent, 
but it is stated that it does not exceed 1 per cent. 
The machine requires little power to drive it, and 
is very compact. Messrs. Heenan and Froude are 
also showing an over-wind gear for mining work, 
and their well-known dynamometer. 


Messrs. SAMUEL OsBoRN AND Co., LiMiTED, 
SHEFFIELD. 


When the high-speed steels began to make head- 
way they had a previous rival somewhat neglected in 
the Mushet steel. Messrs. Samuel Osborn and Co., 
Limited, of Sheffield, who were engaged in its 
manufacture, developed and extended its utilities, 
with results which are seen not only on their own 
stand, but on those of some of the machine-tool 
builders. The firm now manufactures twist-drills, 
milling cutters, and engineers’ small tools right 
from the crucible ready for use. As all old-time 
turners know, there is nothing that will stand up 
to unusually tough and hard grades of steel as a 
Mushet tool will do. They work a long time with- 
out requiring to be reground. Put their use has 
greatly extended in recent years. 

On Messrs. Osborn’s stand a Tangye high-speed 
drilling-machine, electrically driven by a 30-brake- 
horse-power motor, is at work. Holes jin. in 
diameter have been drilled in cast iron at a rate of 
feed of from 28 in. to 30 in. per minute, the twist 
drill making 558 revolutions per minute. Smaller 
drills were working on a Sadh-enend sensitive 
drilling-machine at the stand of Messrs. H. W. 
Ward and Co., Limited, of Birmingham. Tools of 
Mushet steel are operating at the stand of Messrs. 
John Stirk and Sons, turning a large steel shaft on 
the 16-in. centre lathe, and on a planing-machine 
and a boring-mill. Milling cutters of the same 
steel are at work on Messrs. Ward’s stand. The 
tools made from the steel include those for turning, 
boring, planing, slotting, reamers and taps, form 
tools and saws, besides the drills and milling 
cutters. Samples are also shown of the firm’s 
crucible cast-steel files, and of castings of the 

Titan” brand of manganese steel, an extremely 


hard and tough product. It is used for crusher 
jaws, castings for centrifugal pumps, for dredger 
pins and bushes, and other articles which are 
subject to severe abrasive action. 


Movu.pina-Macuines. 


Moulding-machines and the work done on them 
occupy for the first time at Olympia a reasonably 
adequate amount of space. At four stands various 
machines were shown in operation by hand or by 
compressed air. One of the attractions at the 
stand of Messrs. Alfred Herbert, Limited, is a 
table covered with machine-moulded products from 
the foundry of that firm, castings of many shapes 
in gun-metal, beautifully smooth, with only minute 
traces of the jointing planes. At only one stand, 
that of the Britannia Foundry Company, of 
Coventry, are “inglish machines shown, and these 
are constructed for hand ramming. Included are 
a number of metal pattern-plates, snap - flasks, 
interchangeable moulding-boxes, a collection of 
castings made on the machines, Alfred Herbert's 
double-acting sand-mixing machine, and a case- 
hardening and annealing furnace. 

Another stand is that of the Universal System 
of Machine Moulding and Machinery Company, 
Limited, of London, E.C., who handle the machines 
of Ph. Bonvillain and E. Ronceray, of Paris, some 
of which have been illustrated in ENGINEERING. 
One of the machines is being operated by com- 
pressed air. The stand of H. R. Witting has a 
sand-blast cleaning plant by Alfred Gutmann, and 
hand and hydraulic moulding-machines by K6nigl. 
Wuertt, Hiittenwerk, which we have also illus- 
trated. There is thus a considerable range of 
machines in close proximity—hand, pneumatic, and 
hydraulic—testifying to the increasing importance 
of this kind of work, besides pattern-plates of 
different kinds, riddles, sieves, and miscellaneous 
appliances, not highly representative, but bigger 
than any shown heretofore. 


Messrs. C. W. Burton GrirritHs AND Co., 
Lonpon. 


The hobbing-gear generator (Fig. 296, Plate 
LXXXIII.) at this stand will cut spur, spiral, and 
worm-gears. It is driven bya single-belt pulley, or 
alternatively by a motor, and is a stiffly-built, com- 
pact, and well-arranged machine. Power is trans- 
mitted by steel pinions and shafts. The feeds to the 
cutter-head and to the work-table are self acting. 
When spur-gears are being cut, the table-feed is dig - 
engaged, because the cutter is set to the full depth at 
once. When worm-gears are being hobbed, the feed 
of the head is thrown out, because the hob feeds 
inwards. Adjustment for depth is made to a scale 
and vernier which gives the exact distance between 
the centres of the cutter and the work-spindle, 
or by a micrometer disc on the end of the screw 
which operates the table-saddle. The work arbor 
is steadied with an outer arm, which is either 
fixed to the table saddle or bolted to the bed, as 
happens to be more suitable for the work in hand. 
Change-gears are provided for indexing, driving, 
and feeding. The indexing worm is adjustable, 
both laterally and in the direction of its axis, the 
idea being that any play due to wear may be taken 
up, and so prolong the life of the worm-wheel. 
The worm can be disengaged when adjustments of 
the blank have to be made by hand. When it is 
thrown in again a dead stop ensures its correct 
mesh. The worm, of steel, is hardened and 
ground. Indexing is effected by hand, but the feed 
ae automatically. 

Spiral gears are cut’ by means of an attachment 
seen at the rear of the machine. It comprises a 
quadrant, quadrant-pin, and forty-eight change- 
wheels. In the larger machines provision is made 
for cutting worm-wheels to engage with worms 
having multiple or coarse threads by means of a 
tapered hob fed along tangentially. Single disc 
cutters can be used for spurs instead of hobs by 
employing ordinary indexing. As a much larger 
feed is necessary when working with nobs a specially 

uick feed is fitted with the indexing attachment. 
The machine is therefore one of wide utility. It is 
one in a series of five, having capacities from 14 in. 
to 50 in., the example shown cutting gears up to 
36 in. in diameter. It will cut to three diame- 
tral pitch, and requires a 5-horse-power motor to 
drive it. 
We notice a new machine, the automatic nut- 
tapper, Fig. 297. The machine is double-ended, 
having a tapping spindle at each end. Two magazine 
feeds, comprising sloping band scoerced each in a 





long, narrow channel, convey the nuts placed in them 
automatically to the taps. Bright or black nuts can 
be dealt with. An interesting feature is a releasing 
device, which, in the event of a nut not being 
located exactly centrally, causes the nut to be 
pushed away by the tap and discharged. Other 
arrangements are made for dealing with nuts differ- 
ing slightly in size. Eight to ten nuts tapped per 
minute represent the capacity of the machine. 
Three sizes are built, dealing respectively with nuts 
from fin. to ~in., from ,% in. to § in., and from 
? in. to 1 in. 

Grinding-machines occupy a large proportion of 
space at Olympia. The principal kinds are the 
cylindrical, plain, and universal, the internal 
—- and various tool-grinders, those for twist- 

ills chiefly. Each of these groups is represented 
at the stand of Messrs. Burton Griffiths and Co., 
and at the associated stand of Charles Neat. We 
illustrate a selection only. 

double-ended twist-drill grinder at this stand 
is shown by Fig. 298. The object of this arrange- 
ment is to have one instead of two separate 
machines when drills in a large range of dimensions 
have to be ground. It is for obvious reasons im- 
possible, or very inconvenient, to grind very large 
and very small drills in a holder of one size. 
Neither do small drills require water, but large 
ones do. For the smaller drills also a finer grained 
wheel should be used than for the larger. In many 
shops the drills from 1 in. or } in. downwards form 
the vast majority. But if a fair proportion ranging 
from lin. upwards is used, another machine is 
necessary. he double-ended machine shown 
combines both in one, with water supply for the 
heavy grinding. Another advantage is this : in the 
double-ended machine provision is made by means 
of an adjustable holder for varying the lip angle. 
The standard angle of 59 deg. included between the 
cutting edge of the drill and the axis of rotation 
has to be varied for drills for wood. Again, the 
standard holder for right-hand drills can be fitted 
on one side, and another for left-hand drills on the 
other. 

A curiosity at this stand may be seen in the 
smallest twist-drill which has ever been manufac- 
tured, being only 0.005 in. indiameter. The flutes 
also have been milled out of the solid as in the 
ordinary sizes, and the tool has done work, drilling 
a number of holes in steel. 

Fig. 299 illustrates a plain cylindrical grinder of 
small dimensions, swinging 6% in. in diameter b 
198 in. long, by A. H. Schiitte. It embodies A 
justments usual in high-class machines of a simple 
design. The head and tailstocks are clamped in 
any position along the work-table by inclined 
screws, which, pulling the heads against the front 
guide, ensurealignment. The top of the headstock 
swivels and has graduations on its base up to 
90 deg. to permit of grinding steep tapers. 0, 
= ong are provided for by the setedling of the 
table. It can be adjusted from zero to 6 deg. by 
means of a finely-threaded screw. For larger 
tapers the screw is disengaged, and hand adjust- 
ment made. A taper pin locates the parallel posi- 
tion of the table. The to-and-fro motions of the 
table are limited by adjustable stops having fine- 
threaded screws for minute adjustments, and the 
reverse can also be made by hand. The self-acting 
movement can be thrown out of action when testing 
or measuring work. A -_ convenient plan 
adopted is that of attaching the table traversing 
and reversing mechanism to a plate which can be 
easily removed bodily from the outside. 

The grinding-head is fed towards the work by the 
hand - wheel seen, which is graduated for fine 
feeding, and has an adjustable stop. A spring is 
fitted to take up backlash when feeding the head. 
The coarse adjustment of the grinding-wheel is 
obtained by swinging the arm that carries the hand- 
wheel. Internal work can be done by fitting an 
attachment to the grinding head, the wheel-spindle 
being then driven from a pulley mounted on the 
main wheel-spindle. There are five work speeds 
available, and four table speeds for each work- 
speed. A centrifugal pump is fitted. 

There are two drill-grinders in the Exhibition 
which are fully automatic in operation—that is, 
the drill is rotated constantly by the machine 
until the grinding is completed. One of these, 
Figs. 300 and 301, page 560, by F. Schmaltz, 
G.m.b.H., of Offenbach-on-Main, was illustrated 
by sectional drawings in ENGINgERING some 
few years ago. The action is too complicated 





for description here without a drawing. The 
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drill is held in a concentric chuck, the stem of 
which passes through a rotating disc at the 
angle suitable for grinding. The drill, brought 
into contact with the grinding-wheel, is rotated 
half-a-revolution at a time, when the chuck is 
caused to turn in its hole to present the other lip 
for grinding. During the grinding the slide carry- 
ing the drill-head is reciprocated across the face 
of the wheel. Both the cutting angle and the 
backing off can be adjusted, if desired, while the 
machine is running. ‘he head can be swivelled by 
means of a hand-lever to allow of inspection of the 
progress of the work. Water is used and a point- 
thinning attachment is provided. A motor-drive 
is substituted for the belt if desired. The design 
is built in two sizes: one deals with drills from 
# in. to 2) in. in diameter—the one shown—the 
uther from 1} in. to 3) in. 


Messrs. JoHN Hotroyp anp Co., Limirep, 
MILNRow. 


The stand of Messrs. John Holroyd and Co., 
Limited, of Milnrow, is one of the largest in 
the building. ‘This firm has specialised in milling 
and gear-cutting machines, hack-sawing machines, 
and in tools for very repetitive service, as screw- 


milling, worm-hobbing, cam-grinding, centering, 
grinding, &c. Some of these we now illustrate on 
page 561. 


Hig. 302 illustrates a duplex horizontal boring- 
machine for dealing with twin cylinders of motor 
vehicles, It is of the snout type, the boring cutters 
being carried on the ends of the spindles. These 
are adjustable for centres, the range being from 
6 in. minimum to 10 in. maximum. The height of 
centres is 1l in. The spindles are driven from the 
large-stepped cone-pulley, seen in the foreground to 
the left, through worm-gears having a purchase of 
7.66 to 1, at three speeds, 53.2, 36.5, and 25.1 
revolutions per minute. 

The diameters of the cone steps are 16 in., 
13} in., and 11 in., the width 3} in. for a 3-in. 
belt. The spindles are of nickel steel, and revolve 
in steel sleeves, having bronze bushes at each end. 
The end thrust is taken by tail-pins of hardened 
steel. The work-table carries a fixture in the 
shape of four angle-plates to which the cylinders 





are clamped. The table is fed from the driving- 
shaft through cone pulleys and gears, bevel and 
worm, with a maximuin longitudinal traverse of 
1 ft. 11 in., and at four rates of feed, of 68, 46, 32, 
and 20 cuts perinch. An adjustable stop provides 
an automatic knock-off by means of the drop worm- 
box seen. The pilot handles are for hand traverse. 
The table can be locked and also be swivelled. 
Gears are machine-cut from the solid. Cabinet 
legs support a substantial bed, which is 6 ft. 6 in. 
in length. The machine weighs 2 tons. 

Another contribution to the demands of the 
manufacturers of motor vehicles is the cam-shaft 
grinding-machine, Fig. 303. In this the cams on 
the shaft. between the centres above are ground 
under the coercion of the much enlarged master 
cams arranged on the shaft below the bed, the great 
discrepancy in size minimising correspondingly the 
chances of inaccuracy in the shapes of the cams 


ground. The cam-shaft being ground is held 
between a collet-chuck in the headstock to 
the left, and a point centre to the right. 


It is rotated at the same speed as the master 
cam-shaft by spur gearing from the feed-cone. 
It is also reciprocated past the emery - wheel 
carried in the bracket above, by means of worm- 
gearing and a cam connected to the table on which 
the heads are carried, to which table the to-and-fro 
motion is imparted. The spindle makes 16} re- 
volutions to each stroke of the table. 


adjustment to the table is provided for setting | 


the work. The loose headstock is adjustable to suit 
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Hand | 


| 


shafts of different lengths, the maximum being | 


2 ft. 6 in. 

The grinding-wheel head swings on the top shaft 
asafulcrum. A rack is cut on the shaft by which 
the head can be adjusted longitudinally from one 
cam centre toanother. The wheel spindle is driven 
by self-contained pulleys on the head from 4 
countershaft, the wheel making 6400 revolutions 
per minute. The lower end of the wheel-bracket 
carries a bowl, which bears a fixed proportional 
diameter to the master cam, and the motion of the 
head is governed by the master cams located on 
the bottom shaft under the bed. Provision is made 
for adjusting the depth of cut. There are two 


countershafts—that for the wheel, and the cne for 





EXHIBITION, OLYMPIA. 


















Fig. 301. 


the feed-cone. The bed rests on three points, and 
is connected to one pair of legs. 

A machine designed for centering only is shown 
by the view, Fig. 304. It deals with bright and 
black shafts, and with square and hexagonal bars. 
It comprises two main elements—the vice to the 
left for gripping work, and the headstock to the 
left for centering it. All that the vice has to do 
is to self-centre the shaft and hold it stationary. 
The headstock has a dual function, that of centering 
and holding the ends of shafts and that of drilling 
the centres. It has therefore a hollow spindle, on 
which a three-jaw universal chuck is mounted, the 
jaws of which each carry a hardened-steel roller. The 
centering spindle which passes through the hollow 
spindle, and through which it is fed by a hand-lever, 
is titted with a split collet to receive the centering 
drill. The function of the rollers is to centre the 
end of the shaft, and as this is distinct from the 
drilling up of the centre, the countershaft is arranged 
to give a separate drive to the chuck and to the 
drilling spindle, the two pulleys being seen in the 
illustration. The difference in dealing with bright 
shafts and black shafts and square and hexagonal 
bars is this :— 

When centering a bright shaft, it is placed in the 
vice and gripped lightly by the chuck, so as to 
allow the rollers to revolve. Being then held tightly 
in the vice, the chuck-rollers are revolved at a slow 
speed, and the drill is rotated and fed into the shaft, 
centering it truly with the outside. Shafts can be 
centred thus to within ;¢55 in. o 

When a rough black shaft is being centred it is 
gripped in the vice and set centrally by the chuck- 
rollers ; but the latter do not rotate, because of the 
irregularity of the shaft. The drill is rotated and 
fed. Hexagonal bars are treated similarly, square 
bars are simply brought close up to the chuck, 
which is not used, and centred. ‘I'he machine will 
centre shafts from }in. to 4in. in diameter. The 
chuck is rotated at 95 revolutions per minute, the 
centering spindle at 685 revolutions per minute. — 

A gear-testing machine, Fig. 305, deals with 
bevel, spur, and worm gears. A lathe bed mounted 
on standards has a fixed upright at one end, which 
is required when bevel gears have to be tested, for 
which purpose it is provided with a vertical adjust 























Oct. 25, 1912.] ENGINEERING. 


561 





EXHIBITS AT THE ENGINEERING AND MACHINERY EXHIBITION AT OLYMPIA. 


CONSTRUCTED BY MESSRS. JOHN HOLROYD AND ©0., 





Fic. 302. Duptex Horizontat Bortnc-MacuInNe. 





Fic. 303. Cam-Suarr Grinpinc-MAcHINE, 

















Fic. 304, CEnTERING-MACHINE. 


LIMITED, MILNROW. 
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ment to the head. The bevel gear, to mesh with 
one on the head, and also worm and spur gears, are 
supported in a sliding carriage travelled along the 
bed by a screw, operated by a lever. A scale is 
fitted along the bed, which, with a vernier on the 
carriage and an index plate at the end of the screw, 
enables fine adjustments to be made. There is 
also a cross-slide at the extreme right, on which 
are two centres for holding the mandrels or worm 
shafts, which centres are adjustable along the slide. 
A hole in this slide receives a mandrel when testing 
spur-gears. The machine will admit bevels up to 
18 in. in diameter, spurs up to 2 ft. 8 in. in diameter, 
worm-wheels up to 4 ft., and worms up to 6 in. 
in diameter. 


Tue Unrreo Macuatne-Toor Works, Loxpon. 


In making dies and other press tools, constant 
use has to be made of drilling, sawing, and filing- 
machines, in the order named, often with reversion 
back to one or the other as the work progresses. 
The United Machine-Tool Works, of 133, Upper 
Thames-street, London, E.C., exhibit, among the 
many other machines at their stand, a useful com- 
bination type which comprises these three forms of 
machines mounted on one bench (see Figs. 306, 307, 
and 308, Plate LX XXIV.), so that the tool-maker 
is able to turn from one to the other without loss of 
time. There isa countershaft, under the iron table, 
driven from any convenient source of power, and 
this drives two pulleysand a mitre gear. One pulley 
is belted to the fast and loose pulleys of the vertical 
sawing-machine on the extreme left, the other to 
those of the filing-machine on the right, and the 
mitre-gear meshes with a similar wheel on the 
vertical shaft of the drilling-machine. At the top 
of the shaft a four-speed grooved pulley is attached, 
and a similar reversed pulley on the spindle-sleeve 
provides for the four speeds. A lever and chain 
are employed for feeding, with springs to balance 
the spindle. A certain amount of vertical] adjust- 
ment is provided for the table to accommodate dies 
of various thicknesses. 

The sawing-machine has a stroke of } in., the 
reciprocations being obtained from acrank-pin with 
a sliding-block engaging in a slot in a bracket 
clamped to the vertical rod which moves in guides 
and carries at the top the saw-holder and the frame 
by which it is strained. The filing-machine is 
|similarly constructed, excepting for the absence of 
| the straining-frame. The swivel-table bas a clamp- 
ing-plate to secure the work. Instead of a file an 
| oil-stone stick or carborundum stick may be used to 
| finish the work. Either of the machines may, of 
| course, be mounted by itself on a bench if the com- 
bination design is not desired. 





Messrs. ALLEY AND Mac Lecian, Liurren, 
GLasaow. 
Messrs. Alley and Maclellan, Limited, of Glas- 
gow, have a very large display of the valves which 
are a speciality of the firm, and of which they turn 
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out between 30,000 and 40,000 a year. We illus- 
trate a selection of these by sectional drawings. 

Fig. 309, Plate LXXXIV., illustrates the 
firm’s standard parallel-slide stop-valve for steam 
pressures up to 200 lb. The ies are made 
either in cast iron or in cast steel, some of the 
features of which are the firm’s patents. The two 
gates, though having parallel faces, make as close 
contact as one of the older wedge-shaped plug- 
valves, because they are maintained in contact 
with their faces by the spring which presses on 
their backs. But the pressure is only a gentle one, 
the maximum pressure being exercised by the action 
of wedge mechanism which comes into play only 
when the valve is closed. This is not shown in 
detail in the drawing, but it comprises a tapered 
end at the bottom of the hollow spindle, which, 

essing between segmental pieces a, a behind the 
foe of the gates, forces them tightly on their 
seatings. When the valve is being opened the 
first turn of the hand - wheel withdraws the 
wedge, relieving the pressure, and subsequent 
turning draws up the gates; and, when closing, 
the gates are held in advance of the wedge by 
the coiled spring that is enclosed in the end of the 
spindle, so that the wedge cannot operate. Then 
when the gates are closed, the further turning of 
the spindle forces them apart by the action of the 
wedge. 

The valve is of actual full-way design. The 
dises, being registered loosely into each other at 
their backs, are free to rotate and find new posi- 
tions, thus preventing scoring. They do not 
chatter, because the spring between them enables 
them to clean their seats when closing. The screw 
does not down into the steam space, but is 
protected by the hollow spindle, which alone moves 
vertically. Expansion of the spindle by heat in 
excess of that of the casing is absorbed by a metallic 
spring between the crosshead and the collar of the 
spindle. The gland fitting has a convex — 
which prevents binding on the spindle if it shoul 
be tightened unevenly. 

Fig. 310 shows a low-pressure valve for 75 lb. 
steam or 100 lb. water pressure. Some of 
the results obtained in the previous valve are 
secured in this also, but by different methods. Here 
the agents are the spring A and the wedges B, C, D. 
There is a central nut containing the spring A and 
wedges, flanked by the two gates, which carry 
wedges on their backs. When the valve is being 
closed the gates are kept ahead of the spindle-nut 
by the pressure which the spring A exercises on the 
wedge-washer B and the upper wedge C. When 
the gates are fully closed the spring A is compressed, 
and further closing brings into action the wedge D, 
which presses the gates powerfully on their seats. 
In opening, the first movement of the hand-wheel 
withdraws the acute wedge D, and the gates are 
easily slid open. The valve is a full-way one ; the 
seats are cleaned by the gates, so that no chatter 
occurs. The seating-rings of the chest are screwed 
in, those in the gates are dovetailed, and both can 
be easily renewed. The valves are made in bronze 
and iron, in bores from 2 in. to 12 in., and are used 
for low-pressure steam and exhaust work, for water 
(cold and hot) and compressed air, and for cyanide 
and other chemicals. 

Figs. 311 to 313 illustrate one of the firm’s auto- 
matic atmospheric exhaust-valves as used on con- 
densing engines and steam-turbines. It opens 
when the pressure accumulates in the exhaust-pipe, 
and thus prevents damage. It is made in both 
vertical and horizontal shapes according to the 
corresponding lay of the pipes, otherwise there is 
no difference in the designs. The main casting 
and the valve and seat are of cast iron, and the 
bronze seating faces are dovetailed in. The valve 
is counter-balanced by the weight, the lever of 
which is clamped on the spindle; this weight can be 
adjusted. A water-seal is provided on the valve. 
A water dashpot is fitted, which, while allowing the 
valve to open freely, causes it to close slowly, and so 
prevents the valve from hammering on its seat. The 
rate of action of the dashpot can be regulated by 
a screw. The spindle is made tight by a coned 
joint, so dispensing with a stufting-box. 

Fig. 314 shows the design of the automatic check- 
valves made by the firm, a right-angled type. The 
straightway type is constructed similarly. The seat- 
ing is screwed in, and it can be reground after remov- 
ing the cover. The lift is limited to } in. in all sizes, 
which range from 2 in. to 8 in. bore. The bodies 
and covers are of cast iron. The valves are made 


bodies and covers are recommended. The flanges are 
made to British Standard table No. IT. 

The Gibbs patent meter-valve, Figs. 315 and 316, 
provides an inexpensive means of measuring the 
flow of water, steam, gas, or compressed air 
through pipes, and it combines means of measure- 
ment with a stop-valve, which is useful for throt- 
tling or shutting off the flow of water to a boiler, 
or of steam, or gas, &c. As seen in the two 
drawings, the amount of opening of the valve is 
indicated on a vertical scale divided into milli- 
metres, commencing from zero with the valve shut. 
The seatings and the gates are bored and turned 
to limit gauges to ensure a standard area past the 
valve with a certain amount of opening. A mano- 
meter is connected by coil-piping, with stop-cocks, 
to the inlet and outlet lee of the body, and 
when the standard pressure difference is reached 
the manometer shows this by the floating of the 
plunger within its closely-fitting cylinder, the top 
of the plunger being rendered visible through a 
glass window. 

To take a reading, the main valve is shut down 

adually until the manometer is seen to indicate. 

ree factors are then revealed: an area of known 
section, through which a fluid of known density is 
driven by a definite pressure. The rate of flow can 
then be found by consulting tables prepared in 
comparison with the reading of the opening scale. 
These valves will measure rates of flow less than 1 per 
cent. of their maximum capacity, and the difference, 
for example, between a flow of 500 and of 501 
gallons per minute is plainly defined. In the 
drawings a thermometer is also shown inserted in 
the valve body for taking the temperature of the 


passing fluid. 
Messrs. Kater anp ANKERSMIT, LONDON. 


Steam specialities are shown by Messrs. Kater 
and Ankersmit, of 34, Fenchurch-street, London, 
E.C. We may mention the Universal oil-separator 
and the Universal boiler-feed regulator. The oil- 
separator consists of a cylindrical vessel containing 
a series of curved partitions assembled in two sym- 
metrical sections in such a way that the steam 
current breaks up and flows in two parts between 
the partitions which are set close together. The 
partitions are fitted at intervals on their concave 
surfaces, with fins which reach from top to bottom. 
The oily globules are caught by the fins and run 
down into the lower part of the cylindrical vessel. 
The steam is, of course, divided into a series of 
very thin films, so that the whole of it is effectively 
acted on by the fins. As the construction allows a 
very large cross-sectional area for the flow of the 
steam, considerable decrease takes place in its velo- 
city as it passes through the separator. 

The universal automatic boiler-feed water-regu- 
lator, Fig. 317, Plate LXXXIV., is new to this 
country, Sut we understand is very largely in use on 
the Continent. It is a singularly simple appliance, 
and consists essentially of an open float working in a 
closed cylindrical chamber. The float is connected by 
a balanced lever to the feed-valve in such a way that 
as the float falls the valve is opened, and as it rises is 
closed. The cylindrical chamber G, in which the float 
T works, is connected to the boiler by a pipe E, which 
is so arranged that its open mouth lies just on the 
level at which it is desired to maintain the water 
in the boiler. This pipe constitutes the only special 
connection to the boiler which the apparatus re- 
quires, and the pipe itself is‘the only part of the 
apparatus which is inside the boiler. In connection 
with this point it should be said, however, that there 
is an outer protecting pipe S which fits over the 
pipe of wiih we have been speaking. This outer 
pipe is arranged to dip below the surface of the 
water, and has perforations in its upper part near 
the boiler shell. 

The operation of the regulator depends on the 
entry of water or steam into the cylindrical 
chamber containing the float, and this entry depends 
on the level of the water in the boiler. It is 
assumed that the chamber is full of water and 
the feed-valve closed, and that after a while the 
water-level falls so that the boiler requires more 
feed. The falling of the water will uncover the 
end of the pipe which enters the boiler and ter- 
minates at the water-level, so that steam will enter. 
This steam passes up the pipe and enters the float- 
chamber, the water flowing out of the chamber 
back to the boiler through the ordinary feed-pipe. 
(The float-chamber is open at the bottom, and is 
always connected to the feed-pipe on the boiler 





for pressures up to 200]b. steam ; over 120 lb., steel 





side of the feed-valve.) The entry of steam into the 


float-chamber, in effect, alters the weight of the 
float, so that the float overcomes the equilibrium of 
its balance-weight, and falling, opens the feed-valve. 
This state of affairs endures until the level of 
water again covers the end of the pipe which dips 
into the boiler. On this occurring, the steam, which 
is now trapped in the float-chamber, condenses, 
and water is forced up into the chamber owing to 
the boiler pressure. As soon as the chamber is 
full of water the float rises again and cuts off the 
feed. We understand that in practice the appli- 
ance operates very rapidly, and that it maintains 
the boiler water level almost absolutely constant. 


Smati Toots. 


Small tools have already been dealt with by us 
to some extent in our previous descriptions, but we 
may here mention the firms which make special 
displays of them. Working in the order of the cata- 
logue, we must first mention the L. S. Starrett 
Company, of 36 and 37, Upper Thames-street, 
London, EC. This firm shows a very complete 
collection of calipers, rules, steel tapes, gauges, 
&c., making in particular a special display of 
micrometers ; among these latter instruments are 
various interesting types, the design, for instance, 
arranged for quick opening and closing by releas- 
ing the nut by a spring-plunger and sliding the 
moving part, fine adjustment being possible in 
any position as soon as the spring-plunger is 
released. There is also a hub micrometer which has 
a specially narrow frame arranged to through a 
?-in. hole. Messrs. E.G. Wrigley andCo., Limited, 
of Foundry Lane Works, Soho, Birmingham, have 
a large stand for the display of their twist-drills, 
cutters, and reamers. ey also show samples of 
their cut gears. Messrs. Wrigley’s specialities are 
so well known as hardly to require further com- 
ment. We may say that the firm’s twist-drills are 
shown in operation on their stand. Small tools, 
particularly vanadium steel drills, reamers, and 
milling-cutters, also appear on the stand of the 
Birmingham Small Arms Company, Limited, of 
Birmingham, this firm also showing manufactured 
parts of their well-known specialities. 

High-speed twist-drills, manufactured under the 
name “ Victory,” are shown by Messrs. Henry Rossell 
and Co,, Limited, of Waverley Works, Sheffield. 
The drills are made from special steel of Messrs. 
Rossell’s own manufacture, which is claimed to 
practically eliminate all breakages. A large assort- 
ment of twist-drills, reamers, taps, pipe-cutters, 
and shop appliances is shown on the stand of Messrs. 
Theodore Butler, Limited, of 149, Queen Victoria- 
street, London, E.C. A display of press tools of 
various types is shown by the Precision Engineering 
Company, Limited, of 143 to 147, Rosebery-avenue, 
London, E.C., in connection with their double-arm 
‘*Precision” hand press. Samples of press-work 
are also shown. Screwing tackle for engineers and 
gas-titters is shown on the stand of Messrs. Richard 
Lloyd and Co., of Galton Works, Weaman-street, 
Birmingham. 


Sream Piant Exarsits. 


As our readers will appreciate, we have made a 

eat effort to deal in an adequate manner with this 

xhibition ; but, in spite of the large amount of 
space we have devoted to it, there still remains a 
number of stalls, amounting to over a hundred, of 
which we have so far made no mention. Mere 
limitations of space prevent us from giving these 
extended notice, although we do not for a moment 
wish to suggest that some are not of equal interest 
with exhibits which we have been able to describe 
more fully. Some of these matters we hope to 
deal with at alater date, but at present brief 
notices must suffice. 

Water-softening and treating plant appears on 
the stands of a number of firms, among which we 
may mention Mr. John Thompson, of Wolverhamp- 
ton, Messrs. Lassen and Rijort, of 52, Queen 
Victoria-street, London, E.C., and Mr. William 
Boby, of Salisbury House, London Wall, London, 
E.C. Mr. Thompson shows the Kennicott water- 
softener ; Messrs. Lassen and Hijort, the apparatus 
which goes by their own name ; and Mr. William 
Boby, two of his well-known plants. We have 
in the past described all these various types of 
apparatus. Mr. Thompson also shows a section of 
a Lancashire boiler fitted with Thompson dished 
ends, corrugated flues, a Thompson forced-draught 
furnace, and a Thompson-Mars bent-tube super- 





heater. As relevant to the subject of boilers, we 
may mention the displays of valves and other steam 











Oct. 25, 1912.] 


ENGINEERING. 


563 _ 





fittings shown by the Alexander Manufacturing 
Company, Limited, of 42 and 44, Moor-lane, London, 
E.C. ; Messrs. Hunt and Mitton, of Oozells-street 
North, Birmingham ; and Messrs. E. Bennett and 
Son, of 7, Aldgate East Chambers, London, E. In 
addition to steam fittings, the Alexander Company 
also show small tools, screwing-machines, and 
lifting tackle; Messrs. Hunt and Mitton show 
lubricators and fire-extinguishing appliances ; and 
Messrs. Bennett, screwing tackle a | copper pipe- 
work. Messrs. Bennett exhibit a large range o 
the manufactures of the Crane Company, of 
Chicago, among which the ‘‘ Cranetilt ” steam-trap 
is an interesting feature. 

The Bonecourt Surface Combustion Syndicate, 
of Parliament Mansions, Westminster, S.W., had 
on view the small model boiler described and illus- 
trated on page 632 of our last volume. The special 
feature of this boiler lies in the fact that the 
transfer of heat from the hot gases to the tube- 
plates is effected almost wholly by radiation. Very 
high rates of evaporation are thus possible, and a 
very remarkable efficiency has been realised. A 
500-horse-power boiler of the type has been at 
work for over a year in a Northern steel works, 
and has proved so satisfactory that a second has 
been ordered from the makers. 

Boilers or boiler appliances are also represented 
in the fire-bar or furnace exhibits of the Auto- 
Recorder Company, of Kent Street Works, Lei- 
cester, this firm showing the Midland patent con- 
trolled-draught furnace of the closed-ashpit type ; 
Mr. Aug. F. Davis, of 2, Enfield-road, Kingsland- 
road, London, N., who shows fire-bars; and the 
Crosthwaite Fire-Bar Syndicate, Limited, of York- 
street, Leeds, showing Crosthwaite fire-bars and 
furnaces. We should mention that the Auto- 
Recorder Company also show their CO, recorder, 
which we have dealt with in detail in a previous 
volume. Another exhibit connected with boilers 
is that of the Hudson Economiser Company (1997), 
Limited, of 110, Bishopsgate, London, E.C. is 
consists of two working models of their Water- 
cooling towers. In these towers the water over- 
flows from troughs and drips on to staggered 
wooden stri The strips are made up in sets of 
three, joined to form a handle, each handle being 
independently removable. There is no clear drop 
of more than a few inches in the towers. 

Engine parts are represented by Messrs. Allen 
and Simmons, Limited, of Thames Side Engineer- 
ing Works, Reading. They show their well-known 
and largely-used patent amet and metallic 
rod packings. They are also exhibiting an exhaust- 
steam feed-water heater. Lubricators, Limited, 
of Leeds-place, 59, Tollington Park, London, N., 
show the ‘‘Menno” automatic compressed-air grease- 
cup, which has a slow and continuous automatic 
feed, and is claimed to effect a material saving 
in the cost of lubricant. The L.E.B. Engineer- 
ing Company, Limited, of 68, Pentonville-road, 
London, N.; show their system of fixing steam 
surface-condenser tubes. It consists in the use of 
brass ferrules, which are made into a Morse taper; 
and are slit from each end in such a manner that 
the slits do not meet. This process makes the 
ferrules elastic, and when tapped home they close 
down on the tube, and make a water-tight joint. 
They are easily withdrawn by means of a special key. 

Engine and other packings, jointing material, 
&c., are represented by the Combination Metallic 
Packing Company, Limited, of Hillgate, Gateshead ; 
Messrs. Carr Brothers, Limited, of 11, Queen 
Victoria-street, London, E.C. ; Messrs. Small and 
Parkins, Limited, of Hendham Vale Works, Har- 
purhey, Manchester ; the Dexine Patent Packing 
and Rubber Company, Limited, of Abbey-lane, 
Stratford, London, E.; Messrs. S. Redfern and 
Co., of Swan-lane, New Brown-street, Man- 
chester; Messrs. Mosses and Mitchell, of 122 
and 124, Golden-lane, London, E.C. ; and Messrs. 
James Walker and Co., of Lion Works, Garford- 
street, West India Dock-road, London, E. ; 
while non-conducting coverings are shown on the 
stand of Messrs. Matthew Keenan and Co., 
Limited, of Tredegar Works, Bow, London, E., 
and boiler compositions on that of Messrs. Arthur 

toss, Hotchkiss and Co., Limited, of 1, Glengall- 
road, Old Kent-road, London, S.E. A number of 
firms show bearing and anti-friction metals, among 
which we may mention the Glacier Anti-Friction 
Metal Company, Limited, of 1124, Queen Victoria- 
street, London, E.C.; the Eyre Smelting Company, 
Limited, of Barden Road Works, Tonbridge, Kent ; 
the Hoyt Metal Company of Great Britain, 





Limited, of 26, Billiter-street, London, E.C.; and 
the Metallurgo Syndicate, Limited, of Balfour 
House, py any? oeteoge London, E.C. In 
addition to the Vacuum Oil Company, which we 
deal with elsewhere, oils and lubricants are shown 
by the Stern Sonneborn Oil Company, Limited, of 
Royal London House, Finsbury-square, London, 
E.C.; the British Monogram Oil Company, Limited, 
of the Vale, Acton, London, W.; Price’s Company, 
Limited, of Belmont Works, Battersea, London, 


f|S.W.; Messrs. Edgar Vaughan and Co., Limited, 


of Shadwell Works, Corporation-street, Birming- 
ham; and the British Petroleum Company, 
Limited, of 22, Fenchurch-street, London, E.C. 
This latter firm’s exhibit is concerned with fuel 
oils rather than with lubricating oils. 


Messrs. ARTHUR Ross, Horcukiss anv Co., 
Limrrep, Lonpon. 


At the stand of Messrs. Arthur Ross, Hotchkiss 
and Co., Limited, of London, S.E., glass models of 
steam boilers attract attention. Water being boiled 
within by a Bunsen flame is made to demonstrate 
the utilities of the Hotchkiss circulator in conveying 
the hottest water to the bottom of the boilers, below 
the furnace flues and tubes. They further show 
how muddy deposits are prevented and grease 
removed. Asa very large number of boilers, land 
and marine, have been fitted with this circulator, 
a brief statement of the method of its action may 
be given. 

A globular vessel is located outside the top of 
the boiler. It is fitted with a diaphragm which 
reaches across its interior about half-way down, and 
has an entrance-pipe, a delivery-pipe, and a blow- 
off. The entrance-pipe is connected to a flaring 
mouthpiece located inside the boiler just below 
the water-level. The delivery-pipe is connected to 
aleg which descends nearly to the bottom of the 
boiler. When a fire is lit the warmed surface 
water begins to flow through the apparatus, up 
through the vessel, and down to the bottom of the 
boiler, below the flues or tubes, where it is most 
sluggish. A movement is set up when the tempera- 
ture has risen 20 deg. before any injurious unequal 
expansion can occur. The rate of circulation 
increases with increase in temperature, and slows 
down after the fire is drawn. During the circula- 
tion, foreign matters, mud and oil, are carried up 
into the vessel : the mud is thrown down by the 
diaphragm, the oil collects in the top. Blow-oft 
pipes are fitted at top and bottom for the discharge 
of these accumulations. This is the principle of 
action of the circulator. The fitting to different 
kinds of boilers are matters of detail. Some 
remarkable figures are — by the firm as to the 
annual saving in working expenses per boiler 
resulting from the fitting of the circulator, to say 
nothing of the prolongation of the life of boiler- 
plates by the discharge of injurious matters. 


Messrs. Samuet Pratt, Limitep, WEDNESBURY. 


Messrs. Samuel Platt, Limited, of Wednesbury, 
specialists in bolt and nut machinery, have a 
selection of machines in motion for dealing with 
bolts, nuts, tubes, and bars. The hanger bearings 
at the stand are of the firm’s own manufacture, 
being fitted with Platt’s swivelling self - oiling 
bearings. A complete bearing is shown in section 
on the stand. 

Fig. 318, Plate LXXXV., shows a self-contained 
reeling and straightening machine for cold-reeling 
seamless steel tubes, shells, and projectiles, to 
remove them from the mandrel on which they have 
been drawn or pressed, and for reeling brass and 
copper tubes to release them from the mandrel. It is 
also used for reeling bars of brass, copper, steel, and 
other materials, hot or cold, and the bright-drawn 
bars employed in turret lathes and automatics. The 
machine illustrated is motor-driven. The pieces 
to be reeled are supported on a bearer, and the 
rolls, both of which are driven itively, are 
adjusted to suit the diameters being handled. The 
rolls are of hard-chilled cast iron, the gears of steel. 
Guide and receiving benches (not shown) are re- 
quired at opposite sides of the machine to enable 
the tubes or bars to be dealt with suitably. 

The double-spindle nut-frazing machine, Fig. 319, 
is used for trimming the fin or burr from hot-forged 
nuts, and it is semi-automatic in action. e 
machine is belt-driven through cones at the back, 
the cones being necessary in order to enable the 
speed to be altered to suit the various sizes of nuts. 

The nuts are fed by hand on to the revolving 
tables. At every sixth part of a revolution each 


table is raised to bring the nuts under the cutter, 
which removes the fin, after which the nut is 
ejected. The cutter resembles a fly-cutter as used 
for milling, having a flat blade with double-cutting 
edges on the end. It is possible for one attendant 
to obtain an output of 20,000 nuts per day of ten 
hours. Adjustments are provided to enable nuts of 
different thicknesses to be dealt with. Single- 
spindle machines are also made. 

A double bolt-screwing machine is also exhibited, 
the one at the stand (Fig. 320) being capable of 
dealing with bolts, studs, &c., up to 1 in. in dia- 
meter. It is driven through the three - stepped 
belt cone seen, so that varying speeds can be 
obtained to suit different diameters of bolts. These 
are gripped between the jaws on the saddle, and, 
after screwing, the dies open automatically, and 
when the bolts are withdrawn, the dies close on the 
return of the saddle. The die-heads may also be 
actuated by hand. The dies, which are inter- 
changeable, are adjustable while the machine is 
running. A pump and tank for the lubricant are 
included. 

The exhibit includes a horizontal bolt-heading 
and forging-machine, a nut-forging machine, a four- 
spindle nut-tapping machine, a nut-facing machine, 
a three-way screwing-machine for gas, water, steam, 
and conduit fittings, and a double-ended stripping- 
press for blanking purposes, and for stripping the 
fins from drop-forgings. The firm are making also 
independent four-jaw chucks with interchangeable 
jaws, screws, and thrust-pads. 


Messrs, SmirH anp Grace Screw Boss Puttry 
Company, Limitep. 

At the stand of Messrs. Smith and Grace Screw 
Boss Pulley Company, Limited, of Thrapston, and 
London, an attractive ccllection of the firm’s well- 
known specialities is exhibited. It comprises the 
various pulleys of screw boss and other types, 
couplings, collars, hangers, plummer blocks, &c. 
We show in Figs. 321 to 334, on Plate LXXXV., the 
swivel adjustable self-oiling bearing, which differs 
in some respects from the usual ring-oiling bearings. 
Instead of using a loose ring or chain dangling in 
the oil-well, a coiled spring closely encircles the 
shaft, which ensures a maximum supply of oil 
being taken up. Being flexible, it is readily opened 
to slip over the shaft, which it then grips closely. 
Another feature is that the oil is discharged into 
either one of the receptacles along the sides of the 
bearing, which in a short time receive a large supply 
of oil, which when the shaft comes to rest slowly 
trickles back down the sides to the well below. 
The receptacle towards which the shaft is rotating 
is the one which becomes charged with oil. The 
well is filled through a hole at one side, and a drain- 
hole is located in the bottom. The distributing 
oil-grooves will be observed in the bottom half- 
bearing, which bearing is of gun-metal, provision 
for vertical adjustment of the bearing, and the 
drip oil-tray attached below will be noticed. 


Messrs. B. anp S. Massey, Lrp , MANCHESTER. 


Messrs. B. and S. Massey, Limited, of Manches- 
ter, have an exhibit comprising a 3-cwt. pneumatic 
power hammer, a 10-cwt. friction drop-stamp, and 
a 5-cwt. steam or compressed-air hammer, as well 
as a number of models. 

The 5-cwt. steam or compressed-air hammer is 
noticeable on account of the patent expansion gear 
which is fitted to it, the object being to reduce the 
consumption and perfect the control. The hammer 
is shown by the view, Fig. 325, on page 564. The 
upper cranked handle, seen in the photograph, is first 
moved to admit steam ready for passing the valve, 
and then the long working lever is moved to bring 
the valve into the pesition to admit steam or air 
to the underside of the piston, opening simul- 
taneously the top of the cylinder to exhaust. 
As the piston rises, the bevel-ended lever seen 
behind the rod is encountered by the tup, and by 
means of a simple roller mechanism the valve- 
- memety is partly rotated, cutting off steam and 
closing the exhaust. The steam is then used 
expansively until the stroke is completed, and the 
compression above the piston acts as a cushion to 
bring it gently torest. Fine by-passes are arranged 
to Sa just sufficient exhaust to release the steam 
that passes the rings of the piston, and only sufficient 
steam is admitted below the piston to keep it up. 

On moving the handle for the down stroke the 
valve opens the underside of the piston to exhaust, 
and admits steam at the top to drive it down. 





During the descent, a spring causes the valve to 
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partly rotate back again, and at half-stroke the 
steam is shut off, the rest of the movement being 
made with expansive working. This form of gear, | 
as applied to a double-standard hammer, was fully | 
illustrated in Enernrerina for December 29, 1911, 

e 878. 

he 3-cwt. pneumatic power-hammer is motor- 
driven, and its construction is illustrated by Figs. 
326 to 332, on Plate LXX XVI. When the hammer 
is belt-driven, the belt drives direct on to the 
rim of the fly-wheel A, and a light loose pulley 
runs on the hub of the latter, suitable shifting gear 
being arranged. In the present instance, the fly- 
wheel has spur-teeth cut to mesh with the raw-hide 
pinion on the motor-shaft. It will be noticed that 
no keys are employed to fix the wheel on the crank- 


shaft, because it is slotted out to fit on the web, thus | 


driving direct. The low position of this driving- 
shaft in the standard renders the construction very 
rigid and steady by comparison with top-driven 
designs. 

The double-acting pump-cylinder, behind the 
hammer cylinder, communicates with the latter by 
passages at top and bottom, and another ge 
connects the topand bottom of the pump-cylinder ; 
a double valve fits in seatings controlling these 

es, and is moved by the lever B, or, if the 
smith works without a helper, by the treadle ; in 
fact, this is better in some cases, as it gives the 
smith more exact control than is possible by speak- 
ing to a hammer-driver. Briefly, the sequence of 
movements is as follows, with the handle in posi- 
tions 1, 2, 3, and 4 respectively :—In position 1 the 
lower part of the hammer cylinder is filled with 
compressed air, and the piston is held up at the top 
of its stroke. In position 2 air passes freely 
through from top to bottom of the pump-cylinder 
passage, and vice versd, and the hammer remains 
on the anvil. In moving the lever from position 2 to 
sition 3, air is admitted alternatively above and 
tdi the hammer-piston, the amount gradually 
increasing until, at the full position 3, all the air is 
forced into the cylinder, and the maximum blows 
are struck. At position 4 the action that occurs 
at position 1 is reversed, a partial vacuum being 
formed below the hammer-piston, and the work is 
held down firmly on the anvil. C is a pivoted 
stop which is swung round if required to set the 
lever in the third position for full working ; if 
thrown back out of the way, it permits the handle 
to be pushed on to the fourth position, for holding 
down. In Fig. 331 an air-buffer space is seen at 
the top of the cylinder, this takes the place of 
springs formerly used. Wood safety stop-blocks 
D, D are fitted, to prevent damage in the possible 
event of the air-buffer failing through the cylinder- 
cover joint leaking. 

Packing-rings are fitted to the pump-piston, on 
both large and small diameters, but the hammer- 
rod is kept tight by a stufting-box bolted on to the 
cylinder, and provided with packing automatically 
kept tight by springs, as seen in the sectional view, 
Fig. 329. The adjustable slides, shown in section 
in Fig. 332, are set diagonally, so that the pallets 
are accessible on all sides, and long bars may be 
worked across the anvil in either direction. To 
lubricate the cylinders without trouble, a reser- 
voir E, with which is combined a plunger-pump, 
is connected by a small pipe to the valve-chest, 
and a stroke of the plunger suffices to inject 
sufficient oil, which is then distributed by the air 
to the parts. Stauffer lubricators and conducting 
pipes on the connecting-rod, seen in the first 
two figures, provide for oiling the trunk-pin and 
crank-pin. 

There is also shown a 10-cwt. patent friction 
drop-stamp. We illustrated the construction of 
the mechanism in our issue of November 19, 1909, 
page 690, and it is therefore only necessary to 
riefly indicate the mode of operation. A 14-horse- 
power motor drives up to « pulley on a short shaft 
which carries a pinion meshing with a spur-wheel 
on the main shaft. The latter carries a strong 
friction-drum, revolving constantly, and embraced 
by a friction-band, lined with wood blocks. The 
band is attached to steel arms, free to turn on the 
shaft, and these support at their extremities a 
distance-piece, on which the lifting-band or ropes is 
fixed. A lifting-pulley lies between the steel arms, 
and carries the band on its rim when the arms are 
pulled around by the friction of the drum. This 
only occurs when the treadle is depressed, which 
pulls down a rod, twists a shaft, and through levers 
pullsa cord. The latter, being attached toa lever, 





pulls on the same, and twists a shaft that passes 
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through the axis of the distance-piece just men- 
tioned; on the other end there is a small eccentric 
in, the action of which is to pull the end of the 
riction-band and tighten it upon the friction-drum, 
so causing the latter to turn the band, raise the 
levers, and the lifting-band with its tup. A 
massive wooden buffer acts as a stop for the arms 
in their extreme positions at both ends of the 
stroke. 

The control is sensitive, because the cord, being 
wound round the shaft before it leads off to 
the lever, is automatically unwound and its tension 
relieved as the tup rises, and consequently the 
grip of the friction- band lessens. It is there- 
fore essential to maintain a constant pull on the 
cord to make the tup rise, and if the cord is pulled, 
and then held, the drum friction becomes reduced, 
and the tup is merely held in the position it has 


stopped at. Should thetupfall slightly thecord would | 


tighten, and should it rise the cord would slacken ; 
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|as a result of the great friction set up by the 


band and drum. 
THe Bosch Macneto Company, Li™irTep. 


An interesting lubricator is shown by the Bosch 
Magneto Company, Limited, of 40 to 42, Newman- 
street, Oxford-street, London, W. It is of the 
positive type, and contains a small pump for each 
feed. The lubricator is built in various patterns, 
and is intended for all kinds of machines, machine- 
tools, stationary engines, locomotives, and marine 
engines. It may be made for any number of feeds 
from two to eight, and either with or without sight- 
feed. The whole of the essential parts of the 
lubricator are shown in Figs 333 and 334, on Plate 
LXXXVI._ It consists of an oil-tank, inside of 
which, and working always under oil, the pump 
mechanism is carried. The tank is fitted with a 
window on its front side, through which the oil 


| level can be inspected. The sight-feeds are fitted 


an automatic control is thus established, and the | 
operator is enabled to get exactly the movements | cover there is a strainer, through which the tank 
he desires by a slight motion of the hand or foot| is filled. These features will be seen in Figs. 303 
lever, as the case may be. The casing is used in| and 334. The pumps inside the tank are arranged 
connection with the water-cooling device; it is | in a circle around a centre vertical spindle, which is 
divided into two partitions, and into one of these | clearly shown in Fig. 333. This spindle is driven by 


a scoop on a disc attached to the shaft dips and 
picks up water which is passed into the interior 
of the friction-drum and runs out again into the 
other partition. Inlet and outlet pipes convey the 
supply to and from a tank situated at any con- 
venient position, so ensuring a constant flow of 
cold water. No overheating can therefore occur 


in the top of the tank, while in the centre of the 


a worm-gear from a horizontal spindle which run* 
through the bottom of the tank and projects from it 
atone end. This spindle may be driven either con- 
tinuously or intermittently in any convenient way. 
A free-wheel device is provided on the spindle when 
it is desired to drive it from a reciprocating part. 
The arrangement of the pumps and the method 
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of driving will be followed from Fig. 335, Plate 
LXXXVL., which shows the centre spindle and one 
of the pumps to a scale somewhat larger than that 
of Fig. 333. The method of driving both the pumps 
and their valves constitutes a very neat applica- 
tion of the old swash-plate device. The centre 
spindle, as will be seen, carries two discs a and b, 
set so that they do not lie ina plane at right angles 
to the axis of the spindle. The pump-plunger c 
terminates at its top end with a strap which embraces 
the edge of disc a, and it is clear that the rotation 
of the disc will cause a rise and fall of the plunger. 
In a similar way the piston-valve d is caused to 
move up and down by the disc b. It is clear then 
that as the spindle continuously or intermittently 
rotates, the plunger and its valve will make a 
series of strokes and deliver oil to the feed. The 
ports in the valve and seats, and the shapes of the 
discs a and b, are so arranged that the pump alter- 
natively delivers a charge of oil through the sight- 
glass f and through the feed-pipe g. The oil which 
passes through the sight-glass merely falls back 
into the tank, the object of the arrangement being 
to provide a sight-glass which shows if the pump 
is working properly, but which none the less is 
never under pressure. It will be understood that 
a series of pump units, from two to eight, are 
arranged round the vertical spindle, and that they 
deliver in order as the spindle rotates. It should 
be added that the pumps are arranged so that the 
direction of rotation of the shaft is a matter of 
indifference. The whole lubricator is a well worked- 
out and neat appliance. 


Messrs. SCHUCHARDT AND ScuuTTe, Lonpon. 


At the stands of Messrs. Schuchardt and Schutte 
there is a very large collection of machine-tools, 
mostly by Continental and American firms. One 
of these is the ‘“‘ Libby” full-swing turret lathe 
shown in Fig. 336, Plate LXXXVII., a tool which 
is marked by a combination of many individual 
features, each of which is of sufficient mechanical 
interest to attract notice. We will endeavour, with 
the few illustrations available, to describe these. 

The term ‘‘full swing” indicates the fact that 
the carriage of the tool-post can be slid along past 
the chuck to the front of the headstock, so leaving 
® clear swing to the work over the ways of the 
bed, 18 in. in this case. This also permits the 
vurret to be brought up close to the chuck, thus 
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avoiding the necessity for using long overhanging 
tools. How this is done is clear from the section 
(Fig. 337) taken through the bed and the carriage. 
The latter slides along the front shear of the bed, 
which is 6 in. wide, with a wedge-shaped adjusting- 
strip on the inner edge and a gib below the shear, 
and the carriage, as seen, thus clears the chuck and 
work. Further, to afford the necessary steadiness 
and rigidity to the sliding-carriage, and to provide 
against cross-strain, a bearing is taken against a 
lower guide, also with a gib, the angle of which is 
63 deg. In this way the wide bearing of the car- 
riage, which in an ordinary lathe is taken on the 
back shear, lessening the swing, is transferred to 
the front, which explains the meaning of the term 
‘* full swing, side-carriage turret lathe.” Before 
leaving the bed, the boxed form with a central 
rib running along its length may be noted. It has 
cross-ribs at every 13 in. The hinder shear is 
4in. wide. The shears measure 19 in. wide over 
all. Also the headstock is cast in one with the 
bed, including the housings for the headstock 
spindle bearings, which are thus braced by the rigid 
headstock in one piece. 

The headstock spindle is driven through gears 
from a single A (or by motor, if desired). 
When the belt-drive is used the countershaft may 
have a single or a two-speed arrangement, two 
sets of fast and loose pulleys to multiply four 
mechanical changes in the head which are pro- 
duced by the gears. With a one-speed counter 
the speeds range from 8 to 300 revolutions per 
minute, eight in all. With a two-speed counter 
they range from 6.4 to 300 revolutions per minute, 
with a total of 16. In the 22-in. swing-lathe a 
three-speed countershaft is used. With regard to 
this rather unusual arrangement, it was pointed 
out to us that a small number of strong gears in 
the head is preferable for heavy duty and dura- 
bility to a larger number of gears of lighter build, 
a statement with which we can readily concur. 
The single-belt drive mechanism is separated from 
the headstock proper, being fitted into a housing 
cast solidly with the headstock and bed, so that the 
mechanism can be taken out for repair and adjust- 
ment. It comprises two friction-gear drives, driv- 
ing to an intermediate shaft giving two speeds 
forward, which, with four mechanical o— in 
the headstock, gives eight speeds forward. ere 
are two double-friction mechanisms in the head- 





| is pulled tightly by the 





stock, a band friction in the driving mechanism on 
a shaft which never makes less than 400 revolu- 
tions per minute, and the other is a cone friction 
on an intermediate shaft. The control is instanta- 
neous while the lathe is running. The ratios of 
the gearing are 1.7 to 1, 2.75 to 1,5to 1, 8 tol, 
13 to 1, 20 to 1, 38to 1, and 60to1. Whena motor 
is used it is of either 5 or 74 horse-power, making 
not over 1800 revolutions per minute. With a con- 
stant-speed motor the spindle speeds are the same as 
with the one-speed countershaft. With a variable- 
speed motor they can be varied as desired. 

The hexagon turret differs in some details from 
the usualdesign. It measures 12 in. across, and its 
holes are bushed to 3} in. in diameter, and each 
face is drilled to receive various tools, and has its 
separate stop. The centre of the holes is 9 in. 
above the ways. It is operated by hand or power. 
The locking-pin is of hardened tool-steel, and its 
hole is fitted with a hardened steel bushing. The 
locking-pin and clamp are operated by one lever 
This clamp, two views of which are given in 
Fig. 339, is a feature of much importance. It has a 
superficial resemblance to a substantial band brake. 
As will be seen in Fig. 338, the sectional form of 
the clamping-ring is an annular recess, with its 
edges bevelled, which ~~ when the clamping-ring 

ever and toothed quadrant 
from which connection is made to the ends of the 


ring, Fig. 339, pull the turret down tightly on 


the face of its carriage. Such a grip all round the 
circumference of the turret makes it practically one 
solid portion with the carriage. A similar device 
is used on some drilling-machine spindles. 

The fitting of the turret carriage to the bed is 
seen in Fig. 338. It bridges right across, is fitted by 
an adjustable strip to the front shear only, has 
clearance next the outer edge of the hinder shear, 
and is gibbed to its lower face. A useful detail is 
that one revolution of the pilot-wheel moves the 
turret 1in., so giving the operator a powerful lever- 
age when taking a heavy cut. Another, which 
is also included in the movement of the tool- 
carriage, is the fitting of an additional screw of 

uick pitch along the front of the bed, which, by 
the movement of a lever, instantly imparts a very 
rapid power traverse to the carriage, and in either 
direction. The movement is at the rate of 40 ft. 

r minute, irrespectively of whether the power 
eeds are on or off, being driven from the main 
driving-shaft of the machine. 

The feeds both to the turret carriage and the 
tool-post carriage are geared, but each is indepen- 
dent of the other. There are ten turret feeds and 
six tool-post carriage feeds, and they are reversible. 
The cross-feeds on the latter are one-half the 
longitudinal. Hand-feeds to both turret and tool- 
post carriages move them 1 in. for one revolution 
of the hand-wheel. There are seven change-gears 
for screw-cutting. The tool-post will carry four 
tools at one time, each of which oan be adjusted 
independently for height. Lubrication is provided 
for by a pump and oil-pans which drain into the 
large pan in the centre of the lathe. This has a 
strainer, through which the lubrieant flows to the 
front of the machine, which forms a reservoir, from 
which the oil is pumped back to the work by the 
rotary pumps located at the back of the machine. 
The pump has a pressure-valve which, when the 
flow is shut off from the work, causes the pum 
oil to flow directly to the reservoir. Ring lubrica- 
tion is fitted to the main bearings, which have sight- 
gauges. Spiral grooves feed the oil over the shafts. 
All parts in the apron feed gear-box, and the rapid 
traverse, have oil-tubes leading from the outside 
to the bearings. 


MancuesteR Furnaces, Limirep. 


Furnaces are shown by Manchester Furnaces, 
Limited, of Globe Works, Carruthers - street, 
Ancoats, Manchester. This firm’s furnaces are 
arranged for burning town gas, producer-gas, oil, 
or solid fuel. They are arranged with a bottom 
heat, the hot gases entering the furnace-chamber 
at each of its four corners, and after striking the 
arched roof, leaving at the top of the chamber at 
the ends. The arrangement is shown in Fig. 342 
on Plate LXXXVIL., this being a cross-sectional 
view of a solid-fuel furnace, further views of which 
are given in Figs. 340 and 341, on the same Plate. It 
is claimed that this arrangement of heat-path gives 
a very uniform temperature and great economy of 
fuel. A temperature of 1100 deg. Cent. can be main- 
tained in the chamber. Either coal or coke may 
be used as fuel, but the coal should not be of 
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lower heat value than 14,250 B.Th.U., and coke 
not of lower value than 13,560 B.Th.U. The 
furnace is built of heavy castings clamped around 
a fire-brick inner structure. As will be seen, the 
chamber-door is counterweighted and is arranged 
to open vertically. 

An example of a series of medium-sized furnaces 
constructed for burning town or producer-gas or oil 
is shown at the Exhibition. It is of cylindrical 
form, but has an internal arrangement essentially 
similar to that shown in Fig. 342. The firm manu- 
facture furnaces of this class with either hinged or 
sliding doors, in the latter case both vertical and 
horizontal arrangements being adopted. The fur- 
naces are mainly intended for tool-hardening, 
annealing, &. When burning town gas with a 
draught cone the chamber temperature is 1100 
deg. Cent., but with a blast-burning and an air 
pressure of 1} lb. to 2 2 sq. in. the tempera- 
ture is 1300 deg. Cent. ith producer-gas giving 
156 B.Th.U., with 2 in. of water, used in a draught 
burner, the temperature is 850 deg. Cent., and 
with a blast burner 1100 deg. Cent. With oil and 
a blast of from 3 lb. to 4 lb. per sq. in. the tem- 
perature is 1350 deg. Cent. The consumption of 
town gas giving 648 B.Th.U., with a pressure of 
14 in. of water, in a furnace having a chamber 9 in. 
by 6 in. by 4 in., is 100 cub. ft. per hour for 
draught burners and the above temperature. For 
a blast burner it is 95 cub. ft. ; for petroleum-oil 
the consumption is 4 gallon per hour. 


Messrs. Bovine anp Co., Limitep. 


Messrs. Boving and Co., of 94, Union-court, 
Old Broad-street, London, E.C., are exhibiting 
a water turbine fitted with automatic governor, 
which is intended for the plant of the Birkenhead 
Corporation at Alwen Reservoir. This plant will 
consist of two turbine generator units utilising the 
waste water of the dam and supplying current for 
lighting the valve-tower and operating the valve- 
motors. The head of water at dis 1 varies 
between about 34 ft. and 90 ft., and it was found 
necessary to instal two sets, one to work between 
34 ft. and 58 ft., and the other from 58 ft. to 90 ft. 
head. Both turbines are dimensioned to drive 
each 20-kw. direct current generator at a speed of 
700 revolutions per minute, constant at all heads, 

The turbine is of the Francis single-wheel type 
in a cast-iron spiral casing, and is placed on a bed- 
plate, which carries also the generator, the con- 
nection between the turbine and generator shafts 
being made by a flexible coupling of the Zodel- 
Voith type, which is one of Messrs. Boving and 
Co.’s specialities. The complete set is shown in 
Fig. 343, on page 565. The turbine has been de- 
signed especially to give a very high hydraulic and 
mechanical efficiency ; the runner is cast solid in 
bronze. The guide apparatus is of the movable- 
vane type, the vanes being made of bronze, and 
swivelling on steel pins. Each of these pins is 
bored centrally and fitted with a grease-cup, which 
feeds the bearing-surface, and the seat of the regu- 
lating-ring by which the vanes are actuated is also 
fitted with grease lubrication. The two turbine 
bearings are of the ball type, one of them being 
bracketed on the turbine-cover and combined with 
a thrust-ball bearing. 

The plant being intended for lighting pur 8, 
close automatic regulation is essential. This is 
ensured by one of Boving and Co.’s standard auto- 
matic oil-pressure governors, which consist of an 
oil-pressure servo-motor controlled by a spring 
pendulum. The pump supplying the oil-pressure 
is of the rotary type, and is fitted in the base of 
the governor casing, which forms also an ample 
oil-tank. The speed can be readily adjusted by 
means of a small screw controlling the fulcrum of 
the pendulum lever, and in addition to this the 
governor is provided with a complete mechanical 
hand-regulating gear, by means of which the 
turbine guide apparatus can be operated when 
the automatic regulation is out of action. This 
gear is specially of use for starting and shutting 
down the turbine, and can be disconnected or 
reconnected most easily simply by pulling a handle. 
The governor pump is guaran to work satisfac- 
torily and without noise up to 25 atmospheres, but 
in normal operation it is not required to give more 
than 10 or 12 atmospheres. The turbine will be, as 
usual with this type, erected several feet above the 
tail-race water-level (10 ft.) in the valve-chamber 
inside the dam; this part of the head being 
utilised by means of an air-tight suction tube con- 
nected to the turbine discharge bend. 





Messrs. Boving also show an example of one of 
their well-known multi-stage ‘* Victoria” turbo- 
pumps, which has been manufactured for the 
Stafford Coal and Iron Company. It is capable 
of delivering 200 gallons per minute against 300-ft. 
head. Messrs. Boving, we may mention, have 
supplied their turbo-pumps in large numbers in 
Great Britain and elsewhere, an interesting instal- 
lation now being completed consisting of two pumps 
for the Alexandra Docks, Newport, Mon., each 
capable of delivering 100,000 gallons a minute. 
Other material exhibited on Messrs. Boving’s stand 
consists of a large Reich flexible coupling for 
rolling-mill work, and designed to transmit 
2625 horse-power at 250 revolutions per minute ; 
examples of the Horn tachometer and the Jahns 
governor are also shown. We may also mention 
the Samson stump-extractor, which is exhibited. 
The apparatus is, we believe, comparatively new 
to this country, but is largely used in the 
Colonies and elsewhere for clearing the ground 
of tree-stumps. It is a simple appliance, and 
consists essentially of a rod of rectangular cross- 
section having a rack cut on its opposite edges. 
The rod carries a moving part which consists essen- 
tially of a double pawl and a long operating handle. 
When in use the double-pawl device is attached 
by a wire rope to a suitable anchorage, and one end 
of the double rack is similarly attached to the 
stump or stumps which are to be extracted. The 
handle is then rocked backwards and forwards, so 
that the double pawl travels on to the double rack 
step by step and draws the rack forward, pulling 
out the stump. 


THe Sxkerxo Batt- Beartrnc Company, 
Limttep. 

At the exhibit of the Skefko Ball-Bearing Com- 
pany, Limited, in the gallery, are some models 
designed to illustrate the sensitive and _ self- 
aligning character of these bearings. 

A short length of 1}-in. shafting deflected at a 
considerable angle is running freely in two Skefko 

lummer-blocks. Another model shows a short 
ength of shaft running at about 2000 revolutions 

r minute between two plummer-blocks contain- 
ing these bearings, with a standard ‘“‘ radial’ bear- 
ing fitted in the centre. The outside race of this 
bearing is fixed to a pendulum which can be swung 
from side to side by hand, thus showing the ease 
with which the radial bearings the capacity 
for self-alignment without loss of efficiency. A third 
model consists of a small light type of radial bearing 
fitted to a vertical shaft, from which a weight of 6 lb. 
is suspended, the whole being driven at a speed of 
4000 revolutions per minute. After the power is 
shut off, the model continues to run freely for 
ten minutes, which demonstrates that the radial 
bearings will take end thrust as well as those due 
to a radial load. The peculiar design by which 
they are enabled to do so was fully explained and 
illustrated in our issue of November 3, 1911. By 
reference to that, it will be seen that the radial 
bearing consists of an inner and outer race, between 
which two rows of balls are carried, enclosed in a 
series of recesses in a solid metal cage. The inner 
race is provided with two annular grooves adjacent, 
the radii of the grooves being slightly larger than 
that of the balls which lie in them. The interior 
portion of the outer race is ground to a radius 
struck from the centre of he bentinn, In conse- 
quence of this formation the cage, withits enclosed 
balls, is a self-contained unit which is free to swivel 
within the spherical path of the outer race many 
degrees out of the plane of rotation, which pro- 
vides an ample range of self-adjustment. And 
because the balls fit in grooves in the inner race 
some capacity for end thrust exists, though for 
normal end thrusts a different design of bearing 
with single or double rows of balls between steel 
discs is provided. In some cases radial and thrust- 
bearings are combined in the footstep of a vertical 
shaft. 

Further, the design of two rows of balls carried 
as already explained ensures a more even distribu- 
tion of the load than a single row of balls would do. 
The load is carried on three balls situated at the 
apices of a triangle, whatever the amount of swivel 
may happen to be. And, in consequence of the 
annular concave seatings being provided on the 
inner race, the areas of contact there are as large 
as those on the outer race, which is not the case in 
the ordinary design. A large works in Sweden, and 
one at Luton, in England, are engaged in the manu- 
facture of these bearings. 





Messrs. DruMMOND BrotHERS, GUILDFORD. 


The designs emanating from Messrs. Drummond 
Brothers, Limited, of Ryde’s Hill, near Guildford, 
usually show some features of originality. Many 
of their small lathes when brought out indicated 
that a departure had been made from the stereo- 
typed pattern of amateurs’ and other kinds of these 
tools, and the addition of a new drilling-machine, 
a grinder, and the Drummond-Barreto universal 
machine went further in the same direction. 
Fresh examples are to be seen at Olympia, which 
include many interesting points. 

Several new Drummond lathes are shown, and 
also the firm’s foot-driven light radial drill, and the 
universal grinding-machine, both of these tools 
having electric drive at the Exhibition. The 
Drummond-Barreto universal machine, previously 
described in ENGINEERING, is exhibited with a 
motor-drive (see the photograph, Fig. 344, Plate 
LXXXVIIIL.), consisting of a 4-horse - power 
Crompton motor driving by a Renold chain to a 
three-speed gear-box. This interesting tool com- 
bines in its design the functions of a lathe, 
boring, drilling, milling, and gear-cutting machine. 
The height of centres is variable from 7 in. to 
18 in., the spindle speeds range from 5 to 270 
revolutions per minute, and three changes of feed 
to the saddle and cross-slide are available without 
changing a gear. For boring, the top slide is 
taken off the T-slotted saddle-top, and for milling 
and gear-cutting the universal dividing heads seen 
on the floor can be put on this table. The over- 
hanging arm and centre are brought into requisi- 
tion for milling and gear-cutting. 

Fig. 345 represents a new type of sliding, sur- 
facing, and screw-cutting gap-lathe, which has been 
evolved particularly for use in the Colonies, in 
shops where the equipment is very limited, and 
a single lathe has to deal with a multitude of jobs. 
It is of 9-in. centres, with 9-ft. bed, admitting 
4 ft. 2 in. between centres. One of the special 
features is the provision of an abnormal hole 
through the spindle—4 in. diameter. This was 
introduced specially in order that the lathe might 
deal with work on well-boring tubes, but it is ob- 
viously useful in dealing with other classes of tubes, 
and with operations on shafts that cannot be put 
between centres. 

A large three-stepped cone drives the spindle, 
with back-gear placed in front instead of at the 
rear ; the object of this is to direct the driving 
pressures downwards, in opposition to the action 
of the tool. Speeds ranging from 5 to 235 revolu- 
tions per minute are arranged for, in geometrical 

rogression, four from the direct cone-drive, and 
= with the gears put in. 

On comparison of this view with the sectional 
drawing of the bed, Fig. 349, Plate LXXXIX., 
it will be evident that the form of the casting 
is well adapted to resist distortion, even though 
mounted upon an uneven or poorly-prepared floor 
surface. The cutting away of the gap area does 
not have any weakening effect upon such a rigid 
casting. The saddle fits on the narrow guiding 
surface at the front, and is only gibbed at the back 
to prevent lifting ; the good length of saddle bearing 
affords an area of 203 sq. in. 

When taper threads have to be cut on well-tubes, 
use is made of a short strip or guide-piece, bolted 
down between the two shears, and a finger-piece on 
the cross-slide is maintained in contact with this 
guide by manipulating the cross-slide screw, so that 
the slide moves inwards, and a tapered thread 
results. The device is simple, and suffices for the 
purpose required. A length of 12 in. can be 
screwed taper. The T-slotted boring or milling- 
table, seen on the ground in Fig. 344, is put in 
place of the cross-slide when work requiring such 
treatment is to be dealt with. 

The lathe is shown as arranged for giving three 
speeds to the splined feed-shaft by means of a belt- 
cone driven off the spindle; but this was only done 
for the original lathe, and in the standard designs 
the cone is replaced by a three-speed gear-box. 
Screw-cutting changes are set up in the usual 
manner, by gears and a quadrant; the latter is 
supported at both ends, and not at one, as is usual. 

The tailstock is clamped to the bed by bolts that 
have their heads entering into the T-slots seen in 
the sectional view of the bed, and the pull-down 
action occurs simultaneously with a lateral thru: t 
which ensures that the tailstock will come hard 
against its guiding edge at all clampings, so pre- 
serving the alignment, 
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The ring turret lathe, Figs. 346 and 347, Plate 
LXXXVIII., was originally evolved in Messrs. 
Drummond’s own shops, and provides a moderate- 
priced tool, which is simple in construction and is 
substantially built. It is not intended to compete 
with semi-automatic or automatic machines dealing 
with large quantities of similar pieces, but is suit- 
able for small shops, or departments of large works 
where a more elaborately constructed lathe is not 
desirable. 

The turret is carried upon a bed of round section, 
which serves for both the sliding and the rotating 
motions. Behind it is a bracket which holds two 
rack-bars in split lugs, these bars being thrust 
forward or backward by pinions turned through 
gears actuated from the star pilot-handle. After 
the turret is drawn to the backward location, it is 
turned by hand to bring the next tool into position, 
and on the forward stroke it becomes oiieh by a 
syuare bar, seen in the photograph, Fig. 347, of the 
rear view of the lathe, through the medium of VY 
notches in the six projections seen. This affords a 
very firm support to the turret, and has the advan- 
tage of lying outside the tool circle, where a better 
steadying effect is obtainable than is the case with 
turrets located by a stop situated nearer to the axis 
of rotation than the tools are. Simultaneously 
with the turning of each tool into position, the stop- 
bar at the rear makes a sixth of a turn, so that each 
stop-rod may be set to arrest the travel of its tool. 

There is no cross-slide, because a cut-off tool (seen 
in the front view of the lathe) is held as one of the 
turret tools, and fed inwards by a rack and lever, 
applied to the squared end of the pinion-spindle. 

The headstock is short, as a single pulley only is 
used, the speed changes being effected by the lever 
outside, operating the gears under the casing (see 
also the sectional view, Fig. 348, Plate LX X XIX.). 
This lever puts in either the direct belt-drive for 
turning, or stops the spindle, or throws in the back- 
gear for screwing speed, an opening die being used 
in the turret. If reversal is required, a reversing 
counter-shaft is employed. The chuck is of simple 
design, manipulated by the lever and collar, and 
suitable collets are interchanged according to the 
size of bar to be worked. As seen in the rear view 
(Fig. 347), the pump-pulley is driven off the 
spindle-end pulley. The height of centres is 3) in., 
the hole through the spindle 1} in., and the maxi- 
mum travel of the turret 12 in. 

Messrs. Drummond have recently re-designed 
their well-known 34-in. lathe in several parti- 
culars, as will be seen from the views, Figs. 350 
and 351, Plate LXX XIX. In the first place the 
advantages of the narrow guide have been in- 
cluded, by fitting the saddle and the tailstock 
to the front shear only (see the end view, 
Fig. 351), and leaving clearance on the vertical 
edge of the back shear. The latter only re- 
sists the tipping tendency. It will be noted from 
this end view that the lead-screw is brought into a 
position nearly central with the guiding way. The 
tailstock is also guided by the front shear, and the 
clamping action of the lever at the rear pulls it 
simultaneously downwards and laterally. The 
headstock is also locked in a similar manner, and 
has a swivel movement of 10 deg. each way, to deal 
with small chuck work. The tie-bar cast to unite 
the front and rear bearings materially stiffens the 
casting against end pressures. A stronger bed cast- 
ing is also now employed, of deep and stiff section, 
so that it is independent of any supporting influence 
from the tray and legs. 

The flat bar along the front of the bed receives a 

stop-dog that is struck by the pendent dog attached 
to the saddle, and this throws out the screw-cutting 
motion, through a clutch. Sliding work is, of 
course, also done by the aid of the lead-screw. On 
the rod just opposite the face-plate a permanent 
bolt is fastened, which causes the dog to throw out 
the clutch when the saddle has reached its limit of 
travel, so preventing damage. 
_ The length over all of this handy little tool is 3 ft. ; 
it takes 1 ft. 4 in. between centres, and the gap will 
accommodate work 9} in. in diameter by 2 in. wide 
from the face-plate. Fig. 350 represents the lathe 
as arranged with self-contained electric drive. 


Messrs. Josepn J. ARMFIELD AND Co., Rinawoop. 


A display of water-turbines and accessories is 
made on the stand of Messrs. Joseph J. Armfield 
and Co., of Ringwood, Hants. It consists of hori- 
zontal and vertical turbines of various sizes, Pelton- 
wheel motors, and an example of a pulveriser. 
Messrs. Armfield’s turbines have been constructed 





in very large quantities for heads ranging from the 
maximum that can well be obtained in this country 
down to as little as about 2 ft. The horizontal 
form of machine is put forward by the firm as 
their standard pattern. It is, when possible, made 
with two wheels operating with separate gates, in 
order that greater efticiency may yo at 
times of drought by cutting out one of the wheels. 
The turbines are built with self-contained gate- 
boxes and gates, so that they require no flume. 
The gates are arranged to move horizontally, so that 
even with a small opening the water is still delivered 
over the full width of the wheel. Messrs. Armfield 
also manufacture horizontal turbines with vertically 
lifting gates of the American patterns, and various 
types of vertical turbines, of which they are exhibit- 
ing some examples as mentioned above. 

From among Messrs. Armfield’s exhibits we 
have selected two for illustration. These are 
shown in Figs. 352 to 354, on Plate LXXXIX. 
These two examples have been chosen in order to 
show the two forms of compensated governor which 
the firm fit to their machines. Figs. 352 and 353 
illustrate a self - contained set consisting of a 
6-in. vertical turbine having an extended bed-plate, 
which is fitted with a 7-kw. dynamo, and the form 
of compensated governor which is applied by the 
firm to their smaller machines. With this form of 
governor the turbine gate is operated by the water- 
head. In Fig. 353, a is a small horizontal cylinder 
which moves the gate through the medium of the 
rod b. The position of the piston of the cylinder a is 
controlled by the valve c. The governor, as will 
be seen, is driven by a chain and bevel-gearing from 
the main shaft, and operates the valve c through a 
lever d. This lever is pivoted at the top of the 
piston-rod of a dashpot e, and this dashpot is 
carried from, and its position is controlled by, the 
pinion on the gate shaft, which gears into the rack b. 

The object of the arrangement is to prevent 
hunting and too rapid fluctuations in the position 
of the gate. If it be assumed that the turbine 
begins to run too quickly, so that the governor-balls 
fly out and lift lever d, the pivot of the lever at the 
top of the dashpot rod will momentarily act as a 
fixed point, so that valve c will be operated and so 
alter the supply of water to cylinder a that the gate 
will begin to close. As soon as this happens, how- 
ever, the rotation of the pinion will pull down 
the dashpot, and with it the end of lever 
d, so that the valve c will tend to return 
to its original position. If the increase in speed 
of the turbine is persistent, however, the piston of 
the dashpot will tend to rise again, owing to 
the spring acting against the oil it contains, so 
that valve a will be opened again. If the speed 
increase was only momentary, by the time the 
dash-pot piston has risen the governor-balls will 
have fallen to their original position, so that the 
turbine will have settled down to a steady state 
again. In the case of a fall in speed the above 
operations will be reversed. It is clear that the 
effect of the arrangement will be to insert a delay- 
ing action on the effect of the governor and to 
prevent too rapid governing. 

Another type of apparatus designed to carry out 
the same sequence of operations as the above, but 
intended for use with mechanically-operated gates, 
and fitted by Messrs. Armfield to their larger sizes 
of turbines, is shown in Fig. 354. The figure refers 
only to the compensating part of the gear, and does 
not show either the governor or the age 
mechanism. When it is used the gate is open 
or closed from a shaft which is driven from the 
turbine-shaft by a belt or other means. This shaft 
is fitted with two friction-cones, one or other of 
which, as required, is put into action by the 
governor. The cones operate the gate through 
spur gearing. The shaft g is driven from one 
of the shafts of the spur gearing, so that it 
rotates when the gate is moved. This shaft, acting 
through bevel gearing, which is shown in the figure, 
rotates the vertical screw h. Screw h, together 
with a second screw j, work in a double nut k, 
which forms the fulcrum of a lever 1, through which 
the effect of the governor-balls on the gate-operating 
gear is transmitted. The effect of rotation of the 
screw h is to raise or lower nut k, which carries 
screw j with it. 

The action of the apparatus is as follows :— 
Supposing that the speed of the turbine alters so 
that the governor moves the lever | around k as 
a fulcrum and acts on the gates, the immediate 
result of this movement of the gates will be that 





shaft g is rotated, This rotates screw A in such a 





direction that nut k moves and carries lever / in 
such a direction as to counteract the effect of the 
governor. The effect of the movement of nut k 
and lever 1, however, is that one or other of the 
discs m fixed to screw j are brought into contact 
with roller n, which is continually rotated by the 
same mechanism which drives the governor. The 
effect of this contact is that screw j begins to rotate 
and moves nut k and lever /, returning them to 
their original position, and counteracting the effect 
of screw h. It will be seen that the whole effect 
of the arrangement is to introduce a delay in the 
action of the governor, and to prevent hunting and 
the sudden alteration in the position of the gate, 
which is objectionable with quickly-moving water. 


THe Macuine-Toot AtracHMENT ComPaANy, 
MANCHESTER. 


Several of the Pollard drilling-machines which 
were described in our issue of the 18th inst. had 
shown in connection with them some special attach- 
ments on behalf of the manufacturers—the Machine- 
Tool Attachment Company, of Birch-lane, Man- 
chester. These are supplementary fittings to go in 
the ys een and are designed for high-spe d drill- 
ing, for tapping, and for studding. The the views, 
Figs. 355 to 362, Plate XC., illustrate the construc- 
tion cf these useful appliances. 

Figs. 355 and 356, Plate XC., show the high-speed 
attachment, which rotates a drill inserted in the 
socket at three times the speed of the machine- 
spindle ; it is made in two sizes—for 0-in. to 4-in. 
drills and }-in. to l-in. drills respectively—so that 
when a machine-spindle is running at a suitable 
speed for ?-in. drills the attachment is suitable for 
js-in. or }-in. holes ; and if the spindle is right for 
l-in. drills, the attachment can deal with ,5,-in. 
holes. A larger machine is thus rendered avail- 
able for small holes, and in work that has large 
and small holes there is no need for transference 
to a light machine for dealing with the latter. 
As seen in the plan view, Fig. 356, a balanced drive 
is employed, consisting of a ring of teeth held in 
the casing A which is screwed on to the shank 
that fits the machine spindle. On each side of the 
centre a pair of pinions, mounted on studs riveted 
into the fixed disc B, make connection from A to 
the central pinion C, keyed on the short spindle D, 
well supported at top and bottom, and having a 
ball-race at the lower end. When the handle E is 
held, B must, of course, remain stationary, and the 
spindle D is revolved. Alternatively to the socket 
end for taper shank drills, a self-centering chuck is 
sometimes fitted to hold straight shank drills. The 
shank that fits in the machine spindle may be 
inodified to special shapes when required. 

Figs. 357 to 359 illustrate the tapping attach- 

ment, by means of which tapping may be done on 
any machine without a reversible spindle. The 
reverse is incorporated in the attachment, and 
occurs at any desired depth of tapping. The taper- 
shank A is either screwed solidly into the casing 
for positive drive, as in Fig. 368, or it is fitted by 
fibre friction-washers B, B (Fig. 357) above and 
below the enlarged flange, the friction being regu- 
lated by tightening the ring-nut C. The central 
spindle, carrying the tap-chuck D, is thus driven 
at a suitable grip for the tap. By altering the ver- 
tical position of the foot i through the handle F, 
which clamps its round stem in the split lug, E can 
be set to touch the face of the work a little before 
the tap has reached the required depth. The small 
shoulder a then arrests the outer casing’s downward 
movement until the clutch-teeth above the pinion 
H disengage ; at this point the tap ceases to rotate. 
Then the spindle is raised, and the clutches G,G 
engage, and the spindle and chuck D are driven 
in the reverse direction through the pinion H, 
internal-toothed gear J, and pinions K, K, at a 
speed of 2to 1. When the tap is out of the hole, 
the parts are returned to their normal positions by 
the two springs seen. 
The mode of gripping the tap-shank is seen in 
the plan of the chuck D, Fig. 359. There are two 
sets of V-jaws set at right angles, one above the 
other ; the upper set grip the square of the tap, 
driving all four corners, and the lower set grip and 
centre the round portion of the shank. Screws 
with hollow heads for a square-ended key are fitted 
to operate the jaws. 

The studding attachment, Figs. 360, 361, and 
362, comprises a hardened stud-nut A, interchange- 
able for different sizes of studs, and held against 
the body B by the knurled cap-nut C. A round 





pin D prevents A from rotating in the sleeve KE. 
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There is a pad of brass F to prevent damage to 
the top of the stud. The stud is screwed home by 
the rotation of the body B and sleeve E; when B 
is reversed, an automatic release comes into 
action and loosens the stud, this being effected 
by a pin G fixed in B. As the latter rotates in 
the opposite direction, the pin G comes against 
the shoulder of the short slot in the sleeve E, 
and by this action relieves the pressure of the top 
of the stud against the pad F, and the pressure on 
threads in the stud-nut A, and the latter is run off, 
leaving the stud in place. As with the tapping 
attachment, either friction or a positive drive may 
be employed, shown respectively in Figs. 360 and 
362. A modified design of studder is employed to 
work in conjunction with the tapping attachment, 
for drilling-machines that have no reverse to the 
spindle. 

Messrs. JoserpH Hoiitis anp Co., LeIcEsTER. 

The illustration, Fig. 363, Plate XC., is that of a 
‘* gap-bed wood-trimmer,” designed by Mr. Joseph 
Hollis, and shown at the stand of the company of 
that name. Many years have elapsed since the 
first trimmer was brought over from America. It 
was operated by a lever, and enabled the pattern- 
maker and joiner to cut mitres and other angles 
with large powerful knife-blades at one slice, 
superseding the hand-planing on the shooting- 
board. Many people make trimmers now, and 
numerous improvements have been added from 
time to time. This one seems to be the last word 
in this kind of tool. It is not restricted to the 
cutting of angles in one plane, but a canting-table 
is added, which is supported at different angles 
from the vertical, which angles are marked on the 
edges of thefences. This table is not shown in the 
view, but the holes in the edges of the fences in 
which its upper bar is held are seen. The knives are 
actuated with a wheel instead of by a lever. Provision 
is made for lowering knives, so that as the part of the 
edge next the table becomes dulled, the upper portion 
of the edge can be utilised. Another curious detail is 
that very slight differences in angle are made, to be 
adopted both when cutting with dulled knives and 
also when cutting hard woods. The dull knife 
tends to yield before the wood, and the hard wood 
pushes the knife away slightly more than the 
soft wood does. Half a degree of allowance is 
made for these differences in the setting of the 
mitre positions, 444 deg. and 454 deg., in addition 
to the exact 45 deg. A movable back-angle block 
is fitted (not shown), against which angles can be 
cut to match those cut on the outside fences and 
at the same time. In the illustration a piece of 
moulding is shown being held down by a special 
fitting while the end is being cut. This fitting 
consists of a sliding block secured by a wing-nut. 
It holds the moulding in correct position for cutting 
the splay required. Finally, a rule is attached to 
the machine-table, seen at the left, to measure 
work rapidly. 

Mr. S. N. BraysHaw. 


At the stand of Mr. S. N. Brayshaw, of Man- 
chester, the furnaces illustrated on Plate XC. were 
in operation—the salt-bath furnace, the twin-cham- 
bered furnace for hardening carbon and high-speed 
steels, respectively-—together with a number of 
accessories, cutters, Xc. The principles which 
underlie Mr. Brayshaw’s expert work are contained 
in his classic treatise, ‘‘ A Research on the Harden- 
ing of Carbon and Low-Tungsten Tool-Steels,”’ read 
before the Institution of Mechanical Engineers in 
1910. We published a very full abstract cf this in 
our issues of April 22, 1910, page 524, and April 29, 
page 559. 

The twin-chamber furnaces are designed to main- 
tain different temperatures in the two chambers, so 
that steel tools and other objects may be prehested 
in one chamber before beinz finally raised in the 
second chamber to the high temperature necessary 
for hardening. The cooler chamber is heated by 
waste heat from the hotter, so that the whole 
arrangement is very economical. The general 
arrangement of a furnace with chambers 12 in. by 
12 in. by 12 in., is well shown in Figs. 364 and 365, 
Plate XC. It will be seen that it is fitted with 
2-in. pipes for both air and gas, and that the control- 
taps are fitted with quadrants in order that the 
amount of opening may be accurately regulated in 
both cases. The furnace is fitted with sliding 
doors, the method of operation of which will be 
clear from the figures. It also has a rest in front 
of the lower door to facilitate the manipulation of 
articles in the furnace, by means of a rod. The 





furnace may be arranged to maintain a temperature 
of 1400 deg. Cent. in the hotter chamber. 

The actual examples of furnace shown at the 
Exhibition are heated by town gas, but the burners 
may be arranged to operate with producer-gas or 
refined oil. With town gas an air pressure of 1 lb. 
or 2 lb. per sq. in. is required. For oil-burning a 
self-contained plant is supplied, which consists of 
a closed oil-tank fitted with an air-pump, and a 
flexible hose for leading the oil under pressure 
from the tank to the burner. The air-pump is 
worked by hand, and requires to be operated inter- 
mittently only. The burner contains a vaporiser, 
from which oil vapour is discharged in a jet, which 
is drawn in and mixes with its own supply of air. 
We may say that the fitting of Mr. Brayshaw’s 
burners to furnaces at the Royal Mint has reduced 
the fuel cost for melting 1 ewt. of standard gold 
bullion from 7d., at which it stood when coke was 
used, to 44d. 

Besides these there is a crucible furnace taking a 
60-lb. crucible, a case-hardening and annealing 
furnace, pyrometers, gas-consumption indicators, 
and a positive blower driven by a British Thomson- 
Houston electric motor. 

The salt-bath furnace, shown by two vertical 
sections (Figs. 367 and 368, Plate XC.), at right 
angles, is the result of experiments carried on for 
a number of years, being modified from earlier 
forms. The term ‘‘salt bath” relates to the 
fact that the heating medium is a liquid, com- 
prising a mixture of fused salts, the ‘‘ melt,” 
composed mainly of the chlorides of sodium and 
potassium. This is fluid at a temperature of 
680 deg. Cent. (1256 deg. Fahr.), which is a lower 
temperature than is ever required for the heating 
of carbon steel. The reason for the adoption of 
this medium for heating was the unsatisfactory 
character of heating in air, which is never quite 
uniform and reliable, and the practical objections 
to heating in a bath of lead or a lead alloy. First, 
the high specific gravity of lead and its alloys causes 
steel to float on the surface, unless held below 
forcibly ; and second, the lead does not circulate 
readily, so that the temperature may vary in different 

rts of the bath. Impurities in the lead, the 
ormation of dross, the adherence of the lead to 
holes and grooves, to say nothing of the injury 
done to the health of the operator by the fumes, 
are all against the employment of baths of lead on 
a commercial scale. 

The photograph, Fig. 366, shows the exterior of 
Mr. Brayshaw’s salt-bath furnace, being the latest 
design, and the one shown at Olympia for the first 
time. The sections, Fig. 367 and 368, illustrate the 
construction of furnaces made in a range of six sizes. 
The smallest takes a pot 7 in. in diameter by 10 in. 
deep ; the largest a pot 24 in. in diameter by 24 in. 
deep. The pot A in the figures rests on a firebrick 
stand. It issurrounded by an iron casing lined with 
firebrick. The pot contains the ‘‘ melt,” the level 
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of which is, as indicated, 2 in. or 3 in. below the 
lip of the pot. A door B, sliding vertically, and 
seen at the front of the photograph, closes the 
opening by which access is gained to the interior of 
the furnace. The lip on the pot fits close to the 
brickwork round the doorways to prevent splashing 
of the salts around the outside of the pot. The 
work to be heated for hardening or for case- 
hardening is placed on a perforated tray C which 
is suspended by two rods D, D that through 
the cover of the furnace, and by which the tray 
can be lifted opposite the doorway to receive its 
charge of work, and lowered into the bath to be 
heated. (Forsmall articles grids are provided, and 
a fork for handling them.) To regulate the tem- 
perature a pyrometer E is inserted, protected with 
a tube, the readings of the pyrometer being obtained 
on a Whipple indicator or a Callendar recorder, con- 
nected as convenient. Whether the work-tray is 
submerged or is above the bath, the temperature 
remains constant. 

The furnace is heated with whatever fuel-gas 
happens to be most readily available. Either coal- 
gas, producer-gas, or oil can be used, but burners 





have to be modified to suit. Fig. 369 shows a 
section through the burner used for coal-gas or 
producer-gas at ordinary pressures, in which case 
compressed air at a pressure of 1 Ib. or 2 lb. per 
square inch is necessary. When high-pressure 
gas is used, compressed air is not required. 
Temperatures up to 1300 deg. Cent. (2372 deg. 
Fahr.) have been obtained in the Brayshaw 
crucible furnaces at the Royal Mint with gas 
of 150 B.T.U. The gas and air supplies are regu- 
lated independently, and quadrants are fitted to 
the taps to allow of easy and exact adjustments of 
the volumes of each. When oil is used the oil and 
air are regulated separately by valves. Crude oil 
requires an air pressure of 1 lb. or 2 lb. per sq. in. 
Refined oil is supplied from a closed oil-tank pro- 
vided with an air-pump, pressure-gauge, and fittings, 
and flexible hose to lead the oil under pressure from 
the tank to the burners. No air-blast is required. 
Each burner contains a vaporiser, in which the oil 
is continuously converted into vapour at a high 
temperature. This is discharged in a jet arranged 
to draw in sufficient air to mix with it for complete 
combustion. Figures are given of fuel consumption 
for heating up and working the various furnaces 
with the different fuels. 

The Brayshaw milling-cutter guards are to be 
seen on several machines in operation at different 
stands. They are composed of open grid-like 
plates attached to a stem which is adjustable in a 
block with a set-screw, which block is fastened by 
a chain and set-screw to the overhanging arm of 
the machine. The stem permits of making adjust- 
ments to suit the height of the work. The guard 
affords protection without concealing or obstructing 
the work. Itis made in two widths, 4 in. and 6 in. 
wide respectively, and in two sizes, one for cutters 
of 4 in. diameter and under, the other for cutters of 
over 4 in. in diameter. 


Vacuum Om Company, Limite. 


At the stand of the Vacuum Oil Company, 
Limited, Caxton House, Westminster, several 
examples of the firm’s mechanically-operated sight- 
feed lubricators are shown in operation. In these 
lubricators a variable-stroke pump is used on each 
feed, the adjustment of which can be made from 
the outside during operation, whilst it is also 
possible to give an extra supply by hand, when 
desired, without in any way affecting the adjust- 
ment in regular use. Since the amount of oil 
delivered is determined only by the stroke given 
to the pump, it is possible to provide unrestricted 
passages for the oil, and thus the volume discharged 
with a given stroke is independent of the fluidity 
of the oil. 

In Figs. 370 and 371, Plate XCT., are reproduced 
drawings of a single-feed type, from which the 
general design will be followed. In this type the 
oil reservoir consists of a glass cylinder a, clamped 
between the upper and lower portions of the 
lubricator, but in the larger sizes this container is 
comprised in the body casting. Suspended in the 
reservoir is a gauze strainer having a solid bottom, 
this latter feature having the important duty of 
retaining any grit or water accidentally introduced 
with the oil. As will be seen from the drawings, the 
pump is entirely separate from the main casting and 
can thus be easily removed for inspection, whilst the 
valves are accessible without removal of the pump. 
In the case of both suction and delivery two ball- 
valves are used in series to prevent leakage, the 
suction-valves being placed in a removable seating | 
screwed into the pump-head. The upper surface 
of this seating makes an oil-tight joint with a 
facing in the bore, and to ensure that these faces 
bed truly the screw on the seating is made a slack 
fit in the body, leakage of oil from the container 
being prevented by the cap, c, and washer screwed 
on to the lower end of the seating. In order to 
prevent air being driven into the supply pipes 
when starting up, a vent d is provided between the 
two delivery-valves, this vent being closed by 4 
screw having a washer under the head. 

The pump-plunger is provided with eeeee pack- 
ing, and is reduced in diameter at the front end to 
pass through a stuffing-bow, whilst the back end 
extends into the oil-chamber and is fitted with 
spring, as shown, which operates the plunger on 
the suction stroke. 

The delivery stroke is either given by a roller 
eccentrically mounted on a revolving shaft, as 
shown in Fig. 370, or by an oscillating tappet. 
seen in Fig. 372, having a constant travel, the 
variation of the discharge being obtained by limit- 
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ing the movement of the plunger on the suction 
stroke. This is effected by adjusting the screwed 
sleeve e, which is provided with a lock-nut to hold 
it in the desired position. When it is required to 
give an additional flush of oil the pump may be 
worked by hand, by means of the handle at the 
front end of the rod, without altering the adjust- 
ment of the normal supply. 

The sight-glass, which has its ends ground 
parallel, is clamped between soft packing inserted 
in annular grooves, formed in the pump-head and 
the upper fitting, in the manner clearly shown in 
the figures referred to. To prevent fouling of the 
sight-glass a wire is suspended in the centre of its 
bore, which leads the drops from the discharge- 
nozzle directly to the upper fitting, which is pro- 
vided with a non-return valve to retain the oil in 
the supply pipe when the lubricator is under 
inspection. 

In Fig. 373 is shown a lubricator with multiple 
sight-feeds, from which the general appearance 
will be seen ; another type specially made for use 
where excessive vibration is met with, as in the 
case of motor-wagons, traction-engines, &c., though 
following the same general design described above, 
is provided with a three-way test-cock in place of a 
sight-glass. In the working position this cock 
delivers the oil to the feed-pipe, whilst in the 
‘‘test” position the oil is returned to a small funnel 
on the reservoir, enabling the rate of feed to be 
checked at any time. 


Tue Setson ENGINEERING Company, LimiTED, 
CovENTRY. 


The keen rivalry which is so noticeable in alter- 
native methods of tooling similar pieces may be 
seen in the single operation of cutting keyways in 
bores. The battle lies between the single-edged 
tool reciprocating many times to complete the 
depth of cut, and the many-toothed cutter-bar, or 
broach, pulled through by screw or rack action, 
and finishing to the depth at one stroke. The 
second type is a very attractive means of econo- 
mising time, and it is not surprising to find that 
examples of this are increasing. 

The Selson Engineering Company, Limited, ex- 
hibit a simple design of machine (see Figs. 374 
and 375, Plate XCI.), using a high-speed steel 
broach held in a bar and drawn through a slotted 
sleeve, on which the work is carried by its bore. 
A key fixes the wheel during the operation. Rack 
action is employed to draw the bar and broach 
through, the drive being through gearing from the 
pulley-shaft to the pinion. One of the pedals seen 
at the base of the frame is depressed to throw 
in a clutch for the cutting stroke, and this clutch 
is automatically disengaged on the completion of 
the stroke ; then the other pedal is pressed, and 
the reverse clutch is put in, and the broach returns 
to its original position, stopping automatically. 
Stops on the rod at the rear are set to regulate the 
two stopping-points. The return stroke occurs at 
twice the cutting rate. 

_ Keyways from ,§; in. deep by } in. wide up to 
jy in. by yy in. can be cut, up to a maximum of 
3: in. long. The broaches, which cost from 10. 
to 11/., last for a considerable period ; in fact, the 
one used on the first machine has cut more than 
35,000 keyways without re-grinding. 


Tue Foster Instrument Company. 


There are several firms showing apparatus which 
may be designated as instruments. Of these, the 
Foster Instrument Company, of Letchworth, Herts, 
have a good display of their radiation and thermo- 
couple pyrometers fitted with instruments of the 
indicating and recording types. A fixed focus 
radiation pyrometer, arranged to work between 
temperatures of 200 deg. Cent. and 1400 deg. Cent., 
is shown in operation. It is connected up to a 
recording instrument of the circular chart type. 
lis form of recorder has been adopted by the 
Foster Company on account of the charts which 
are produced being convenient for handling, and 
the advantages it offers in that several records 
my be made on the same chart, as, for instance, 
those to cover the whole firing of a pottery-kiln. 
he charts are 10 in. in diameter, and are printed 
tor one revolution in twenty-four hours. The 
instruments have no pen friction error, as normally 
the pen swings clear of the chart, bein periodically 
pressed down on to it bya presser-bar, which is driven 
by the same clockwork which operates the chart. 


The indicating instruments used for pyrometer 
and in connection 


work are of robust construction, 








with superheat investigations have proved in every 
way suitable for the onerous conditions im 

by work on running locomotives. We illustrate a 
thermo-electric instrument in Figs. 376 and 377, 
Plate XCI., which has been by the Lanca- 
shire and Yorkshire Railway Company on their 
locomotives using superheated steam. The instru- 
ment was also used by Mr. H. E. Yarrow in the 
investigations on boiler and superheater tempera- 
tures, which formed the basis of his recent paper 
read before the Institution of Naval Architects. 

The instrument operates on the thermo-electric 
principle, and is fitted with a Hoskins thermo- 
electric couple. This consists of an alloy of nickel 
and chromium, against one of nickel and copper. 
This couple gives a higher electromotive force t 
one of copper-constantan or iron-constantan, with the 
result that a very robust indicating instrument may 
be used in conjunction withit. The thermo-couple, 
arranged for insertion into a superheater or steam- 
line, with a union allowing for convenient removal, 
is shown in Fig. 377. Coupling up to the indicating- 
instrument circuit is effected by a connection which 
is shown in the figure. This connection is non- 
reversible, and gives quick and certain connection. 
In order that the ‘‘ cold junction ” of the thermo- 
couple shall be at air temperature the circuit 
is extended beyond the connector by wire of the 
same material as the thermo-couple proper, for a 
length of 24 in. A junction is then made to a 
length of flexible athe leading to the indicator. 
The flexible cable is taken right into the indicator 
through sealed openings, no break in the circuit 
being arranged at that point. 

The indicating instrument is usually of the verti- 
cal wall pattern, as shown in Fig. 376. It has a 
movement of the permanent-magnet moving-coil 
24, , the pivots culties in spring-mounted jewels. 

e movements of the pointer are dead-beat. In 
addition to the indicating pointer, which is coloured 
black, there is a red pointer, which may be set to 
the temperature at which it is desired to work. 
The thermo-couple shown in Fig. 377 is fitted with 
a long stem for use in furnace flues which are sur- 
rounded by thick brickwork. A connector with 
thermo-couple extension is also shown in Fig. 376. 
As alternatives to the instrument shown in this 
figure, the recording instrument dealt with above, 
or a portable type of indicator, may, of course, be 
used with this thermo-couple pyrometer. 

The Foster strain-meter, also shown by the 
Foster Instrument Company, is of great interest. 
It is a small and inexpensive apparatus, by means 
of which working stresses in parts of structures, or 
even of machines, may be determined while the 
— are in situ. It may be used, for instance, to 

nd the actual working stresses in parts of ships, 
bridges, or cranes. It offers special facilities for 
the investigation of the stresses set up in parts of 
a ship during launching, or when subjected to 
the action of waves at sea. Similarly, it is of 
great value for determining the action of moving 
loads on a bridge, or of weights lifted by a crane. 
The strain-meter gives an actual indication of the 
strain in the structural part which is being investi- 
gated, and from this strain reading the actual 
stress may, of course, be determined. 

The instrument is shown in Figs. 378 and 379, on 
Plate XCI. It consists merely of a small closed 
cylindrical chamber, one end of which is formed 
by a flexibly-mounted diaphragm. To the body 
of the chamber a graduated gauge-tube is fitted, 
and the chamber, together with the lower part of 
the tube, is filled with coloured liquid. The 
chamber is carried by means of two rods, which 
lie in the same straight line, and grip the chamber 
in the centre of its ends. The rods are carried by 
means of two studs, which are either screwed 
into the plate or other member, the strain in 
which is to be measured, as shown in Fig. 379, or, 
in cases where the drilling of holes is objection- 
able, and where it is possible to work close to an 
edge, the studs are carried by special clamps, as 
shown in Fig. 378. The action of the instrument 
will be obvious. Any motion between the two 
— of attachment of the studs, due to change of 
ength of the member which is being examined, 
will be shown to a greatly enlarged scale on the 
gauge due to the effect of the flexible diaphragm on 
the contained liquid, so that the instrument gives 
a direct indication of strain. 

To obtain the stress from the strain it is, of course, 
necessary to have the instrument calibrated and to 
know something of the material with which one is 
dealing. In the standard pattern of instrument 





the multiplying ratio of the strain and the indi- 
cation is about 1 : 500, but the figure varies slightly 
with different examples. The standard instrument 
has an 8-in. base, and with it on mild steel it is 
possible to measure stresses of 13 tons per sq. in. 
with an accuracy of about jth of aton. With each 
strain-meter, calibration constants are supplied 
covering the multiplying ratio, the length of a 
division, and the tons per sq. in. per scale division 
on the assumption that the instrument is used with 
mild steel, for which Young’s modulus is 13,000. 
For other materials it is necessary to correct the 
tons per sq. in. by multiplying by the ratio of the 
moduli. “the instrument has a small temperature 
error, and a table is supplied giving the deductions 
from the reading necessary for different tempera- 
ture conditions. 


Messrs. Perkin anp Co., Limtrep, LEEps. 


The 84-in. centre lathe shown at the stand of 
Messrs. Perkin and Co., Limited, of Leeds, and 
illustrated by Figs. 380 and 381, Plate XCII., is 
one which, though suitable for general purposes, is 
designed more especially for a class of repetitive 
work turned from the bar which has numerous 
diameters and shoulders, such as armature shafts, 
machine-spindles, &c. The special provisions made 
are those for duplicating lengths and diameters 
without tentative checking by calipers and gauges. 

The feature which would be noticed first in the 
lathe is the unusual aspect of the back gear, 
though that is but a minor detail. There are four 
ratios of this double gear, respectively, 7.4 to 1, 
5.75 to 1, 4.5to1, and 3.5 tol, changed by the 
lever in front of the headstock. The two-speed 
cone gives a very powerful belt-drive. The 
smallest step is 8$ in. in diameter, the largest is 
11 in. fora 4}-in. belt. The spindle speeds are 40, 
51.5, 66, 85, 109, 140, 180, 232, 296, and 383 with 
a one-speed countershaft, the speeds being high, 
as most suitable for the bar work for which ‘the 
lathe is primarily designed. If it is to be used as a 
general-purposes lathe also, slower speeds are 
required, which are provided for by a two-speed 
countershaft. 

The features of the lathe, which are unique, and 
to which its special value is due, are the positive 
stop-motions for diameter and length. The first- 
named can be understood by the aid of the photo- 
graph, Fig. 381, Plate XCII., which is taken on 
top of the saddle, with the compound rest removed. 
At the right hand is a long bar going across the 
saddle, and having rack-teeth of saw-tooth shape cut 
in the left-hand edge, pitched at ;y in., and cut from 
a master screw. A shorter rack is fixed to the 
surfacing slide, its teeth engaging with that of the 
other, which rack is held in contact with that on 
the surfacing slide by means of a spring plunger. 
A pointer on the last-named slide projects over a 
scale in a groove in the bar to half full size. A 
latch is provided to hold the racks out of engage- 
ment. In connection with the operation of the 
slide a standard collar of 2 in. in diameter is fitted 
to the centre of the loose head. 

In operating the stop device the turner first sets 
the tool in its approximate position, then, releasing 
the latch on the rack-bar, one rack is forced against 
the other. A slight adjustment of the surfacing 
slide screw and a backward movement of the surfac- 
ing slide, and the tool causes the teeth of the racks 
to come into perfect mesh. The top slide of the 
rest is then fed forward until it touches the 2-in. 
collar on the centre of the loose head, Fig. 380. 
Then the half-size scale on the bar is moved until 
the 2-in. division comes opposite the pointer on the 
surfacing slide. Thus the tool is set at a basis 
diameter of 2 in., from which other diameters can 
be obtained. 

It will be understood that each subsequent tooth- 
by-tooth movement of the rack-bars gives a differ- 
ence of } in. in the diameter of the work, less or 
more according to the relative direction of move- 
ment. In order to obtain smaller divisions the 
rack-bar in the saddle is mounted on a stud, on 
which an eccentric bush revolves, which can be 
locked in any position. By the revolution of this 
bush around the stud the rack is moved forward. 
If it is moved by }, in., that is equivalent to a 
difference of ,; in. in diameter. The divisions are 
marked on the outside of the bush and the pointer 
is set to the scale. 

The longitudinal stop-motion is derived from 
stops on a stop-bar which is located beneath the 





saddle. A long scale slides in a groove in the bar, 
which scale can be locked in any position. Setting 
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the work to be turned between centres, the tool is 
fixed in the slide-rest in its correct longitudinal 
position, and the saddle is moved towards the head- 
stock until the tool measures exactly 6 in. from 
the end of the bar. A pawl fixed in a lever, which 
is connected with a drop-worm, is next brought 
over the scale, and the latter is slid along in its 
groove until it shows 6, in. to the edge of the 
tool. The sides of the stops which face the pawl 
are now set to the dimensions on the scale which 
correspond with the various lengths of the shoulders 
to be turned, and when the tool has been set for 
the diameter, as already explained, the lathe is 
fixed up for work. The pawl coming into engage- 
ment with the various stops, drops the feed-worm. 
The lever to which the pawl is fixed can be revolved 
on its axis to pass over the various stops in succes- 
sion. Four rates of feed are provided to the saddle 
operated by the lever at the front of the gear-box. 

The high-speed hack-sawing machine at the same 
stand is a powerful tool, Fig. 382, cutting through 
a bar of mild steel 6 in. in diameter in 16 minutes. 
It is driven from a two-speed countershaft, is back- 
geared 4 to 1, has a capacity of 15 in. by 9 in., 
and a stroke adjustment from 44 in. to 8} in. It 
is relieved during the idle stroke, is fitted with 
worm-gear for raising the saw bow, and has a pump 
for lubrication. The cuttings are collected in a 
tray, where they are drained from the suds. The 
saw can be withdrawn, cleaned, and replaced in 
two or three minutes. 

The mechanical relief of the blade is effected in 
the manner illustrated by the diagram, Fig. 383, 
annexed, the construction and action being briefly 
as follow :— 

The saw-bow A is held in an adjustable V-slide B 
on the cantilever arm C, pivoted at D. The bow is 
driven by the connecting-rod E from the crank-disc 
F, by which the stroke is varied. An eccentric H 
is also mounted on the main shaft G, and has a 
rod J. On the tail end of the arm C a chain K is 
anchored, and after passing around an idler pulley 
L, is taken over a sprocket-wheel M keyed on the 
shaft N carried inside the machine base. The end 
of the chain terminates at a small weight O, which 
is just sufficient to keep the sag and lost motion 
out of the chain. 

On the shaft N and in line with the eccentric 
H is keyed a turned pulley with flanges P. A lever 
{) is fixed in the base of the machine, being pivoted 
between two lugs on one side, and projecting 
through a small hole at the other, so that it has a 
slight lateral movement in relation to the base. 
This lever is drilled and fitted with a short piece 
of tube R, set in line with pulley P, and having a 
collar S atone end. On the other end of the tube 
is passed a spring T, kept in a certain degree of 
compression by the lock-nuts U. To the connect- 
ing-rod J of the eccentric H is attached a piece of 
wire rope passing around the pulley P—making 
about 1} turns—and anchored to the eye-bolt V, 
which passes through the tube R, and is adjustable 
by the lock-nuts W. 

The eccentric is so turned in relation to the 
crank-disc F that the wire-rope is in its slackest 
state in the centre of the cutting-stroke of the 
saw, and in its tightest state in the centre of the 
idle return stroke. Finally, the lock-nuts W are 
so adjusted against the end of the tube R that the 
wire rope is just tight when the saw-blade is com- 
mencing its return stroke. 

The action is as follows :—The saw-blade having 
reached the commencement of its return stroke, the 
wire rope is just taut around the pulley P. The 
eccentric H continues to exert a pull upon the 
wire rope, bringing into action the spring tube R, 
which exerts an opposing pull upon the rope, 
causing it to grip by friction the circumference of 
the pulley, and slightly turn it in the direction 
indicated by the arrow. As the chain K is coerced 
by the teeth of the sprockes M, the movement is 
accordingly transmitted to the cantilever arm, and 
the result is that the blade is raised from the work. 
This continues until the centre of the return stroke 
has been reached, when the direction of the motion 
given by the eccentric H is reversed, and the blade 
is again lowered, reaching the work at the begin- 
ning of the cutting stroke. The extension of the 
spring T has then reached the maximum allowed 
by the nuts on the tube, and consequently the 
wire rope is slack around the pulley, and allows the 
whole weight to come on to the blade until the 
commencement of the next return stroke. 

By means of the lever seen at the front of the 
machine, in Fig. 382, Plate XCII., the lever Q may 
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be moved towards the pulley P, thus releasing the 
tension of the rope around the pulley, irrespective 
of the position in which the eccentric may happen 
to come to rest. Then the saw-bow can be freely 
raised and lowered for setting the work for the 
next cut. 


Messrs. Prem anp Co., Lonpon. 


The stand of Messrs. Pfeil and Co. is, as on 
previous occasions, crowded with a large variety of 
machines. 

A neat little shaper with variable speeds through 
the Hendey-Norton type of change-gears is shown at 
thisstand. The engravings, Figs. 384 and 385, Plate 
XCIII., which show opposite sides of the machine, 
will sufficiently indicate the principal features. The 
machine is driven from a single pulley at 335 revolu- 
tions per minute, which is always running, and from 
which the motions are put into operation byafriction 
clutch enclosed in the semi-spherical casing seen at 
the rear of the machine to one side, and thrown in 
and out by the lever, the handles of which can 
be operated either from the front or back. The 
stroke can be varied while the machine is in motion 
by the hand-wheel seen in front. A _ self-acting 
feed is fitted, the dogs at the side of the ram-guides 
striking a lever, from which gears in the tool-box 
are actuated. The change-speed box at the back 
gives eight rates of speed to the ram, ranging from 
twelve to sixty-four strokes per minute. The maxi- 
mum length of stroke is 134 in.; the maximum 
cross-feed to the table is 16} in., its rate being 
varied by the slotted disc and rod. The greatest 
height admitted under the ram is 13 in., and the 
vertical feed of the tool-box is 5 in. 

Another of the machines is a Reinecker automatic 
tooth-rounding machine, shown by the engraving, 
Fig. 386, Plate XCIII. The chamfering is done by 
a quick-running end-milling cutter which has a 
profiled shape like that of the curve of the teeth, 
and which may be set to any angular position 
required. The gear is mounted on an arbor between 
the dividing head by means of which it is pitched, 
and the foot-stock. The pitching is anal by the 
change-gears seen in the front. The worm-wheel in 
the head affords a means by which the exact setting 
of the gear in relation to the cutter can be made. 
The cutter-slide is reciprocated slowly, and at the 
same time the arbor-wheel which carries the gear 
is moved by one tooth. The stroke of the cutter 
is thus made dependent on the pitch of the gear, the 
connection being effected by means of a cam and 
lever arrangement. The proportion of the stroke 
of the lever can be changed for different pitches by 
means of an adjusting-screw. Adjustment of the 
spindle-head along its horizontal slide is made by 
the longitudinal screw seen. Three changes of 
speed can be imparted to the milling arbor. 

The reputation for small lathes has always been 
shared by a very limited number of manufacturers. 
Only two or three names stand in the forefront in 
England, about the same number in America and 
in France. In Germany the name of Auerbach, of 
Dresden, ranks among the highest. A small light 
lathe of high grade, however plain and uncomplicated 
in appearance, is the outcome of much experience 
and conscientious workmanship. The demand for 
such lathes is ter than most general engineers 
and the machinists in the big shops are aware of. 
Men working in little shops in converted dwelling- 
houses use them, opticians and scientific instru- 





ment makers, electricians, and clever amateurs 
and experimentalists, all employ these lathes, and 
hardly ever any others. To such men the lathe 
is often a universal tool, as it was in the old days 
fifty, eighty, or a hundred years ago. It is not 
only a turning, but a boring-machine and drill, a 
milling-machine and a gear-cutter, a tool for both 
hand and slide-rest work, and for metal and wood 
and other materials, a dividing-machine, and as 
often as not a treadle-machine independent of 
power. The very best materials and workmanship 
must be put into them if they are to retain their 
great accuracy and durability, for the bearing sur- 
faces are all very small, the lathes themselves being 
seldom of over 5-in. to 7-in. centres, and many only 
34-in. to 44-in. These observations have been 
evoked by the Auerbach lathes shown at the stand 
of Messrs. Pfeil and Co., of Clerkenwell, who are 
the English agents of the firm. One might easily 
pass them by without notice, yet they merit much 
more than a mere glance. ‘The small selection of 
illustrations given on Plate XCIII. will serve to 
illustrate the outlines of the lathes, though not 
the exquisite workmanship put into them. 

Some of these lathes are plain, with grooved 
cone-pulleys for gut-bands and driven by a treadle. 
Others, also plain, have a belt-drive from a counter- 
shaft. These we do not illustrate. They have 
both hand T-rests, and hand slide-rests which have 
no longitudinal traverse other than that obtained 
by clamping them down in different positions along 
the bed. Attachments can be fitted to increase the 
range of their utilities. 

Fig. 387, Plate XCIII., represents what may be 
regarded as a standard design of an advanced char- 
acter, comprising a wire-feed for hollow mandrel- 
work, a chasing-bar for screws, and a vertical turret 
for six tools. The two weights seen belong, oneall 
the wire-feed, the other to the chasing-bar. In to 
the lathes of this series the chasing-bar is used for 
threading in preference to change gears. One star 
nut is cut for seven different threads ; there are 
seven short lead-screws, and seven pairs of chasing 
tools. By means of a special double - thread 
cutting attachment two threads can be cut upon a 
piece at one chucking, either internal or external, 
and of the same or different pitches. An addition 
which is made when desired is a stop-rod in front 
with independent stops on a rotating-bar. = 

Figs. 388 and 389 show a lathe with a gripping- 
chuck, a chasing-bar, and a horizontal turret with 
six holes, and having a cross movement by a lever 
for surfacing, including also a stop-rod. The plan 
view (Fig. 389) of a lathe of this class will assist in 
rendering the construction more clear. By loosen- 
ing the slide-screw and setting the sliding-blocks at 
the back, taper-turning is done from the turret. 

To these turrets all the ordinary turret tools are 
fitted for turning, boring, forming, cutting threads, 
and single, double, and treble box-tools. In addi 
tion, many pieces of apparatus are made, including 
dividing apparatus for gears and for milling, mill- 
ing apparatus, geared and ungeared, rack-cutting 
attachment, dividing centres, provision for dead- 
centre work by a separate pulley-drive, chucks of 
various kinds, cone-boring steadies, vices, and othe: 
fittings which render the lathe a universal tool. 


Tue Jupson-Jackson Company, Lonpon. 


At the stand of the Judson-Jackson Company, of 
London, 8.W., is another of the new ‘sanders, 
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termed a ‘‘universal wood-grinding machine,” 
Fig. 390, Plate XCIV., with samples of the kinds of 
work done on it distributed around. The sanding- 
belt runs over two drums of different diameters, with 
their axes vertical, the larger drum making 1000 
revolutions a minute. The work is supported on the 
tables seen at each end, and at the side, each of which 
can be tilted and locked at any angle up to 45 deg. 
The examples shown on the floor are finished from 
the band-saw, being representative of pattern and 
core box-work. If the cloth band be covered with 
emery instead of glass, the machine will deal with 
metals and alloys. The bed, of box section, is 
entirely closed on the top in order to prevent 
dust and grit from falling inside it. Protection is 
also afforded to the bearings and the driving 
mechanism below. Ball-bearings are fitted to the 
drum-spindles. The drums measure 10 in, and 
2} in. in diameter respectively ; the central table, 
9 in. by 6 in. ; the larger of the end tables, 15} in. 
by 15} in. ; the smaller, 12 in. by 9 in. 

Two hammers are shown at this stand, the 
larger of which is illustrated by Fig. 391, Plate 
XCIV. These are new, and have not been 
exhibited before. They are spring hammers, belt- 
driven, but for the bow or leaf springs generally 
used, spiral springs are substituted, which, with a 
patented arrangement of levers, are claimed to 
impart a more powerful blow than can be obtained 
by the carriage type of spring. The belt-drive is 
through a friction-pulley, which can be run in either 
direction. It is provided with forced grease lubri- 
cation through the centre of the shaft from the 
rear, so that access of grit is prevented. The 
pulley is operated by the foot lever, fitted with 
automatic spring release. Connection to the ram 
is made through a crank-plate, which gives to the 
ram a balanced motion, cushioned at the upper and 
lower extremities of the stroke. The connections 
to the ram are so flexible that material from } in. 
to 4in. in thickness can be treated without any 
adjustment. The ram moves in slides with pro- 
vision for taking up wear. The body or framing is 
cast in one piece. The anvil, of steel, makes a 
turned fit in it, and is cottared. Of the two 
machines shown, one has a 60-lb. ram, while the 
other, which is illustrated in Fig. 391, has a ram 
weighing 160 lb. 

At the same stand two machine-tools especially 
attract notice. The first, which is illustrated by 
Figs. 392 to 394, Plate XCIV., isa high-s lathe 
of 19 in. swing, by Messrs. Schaerer and Co., of 
Karlsruhe. It has an all-geared head driven from a 
single puliey, from which the gears are put in and 
out by a friction-clutch with the rod seen over and 
behind the machine and extending the whole length. 
The attendant therefore can start and stop the lathe 


from any position. 

The ed is of double-tier design, but the saddle 
travels only on the lower slides, which are of vee’d 
section, and the top of the bed carries only the 
fast and loose headstocks. The V-slides are cast 
at different heights, with the object of eliminating 
possibilities of twist in the saddle. In some of the 
larger lathes the saddle has an additional slide 
along the centre of the bed. The Y-slides being 
underneath, the shears are protected from chips 
and dirt. The lead screw also being underneath 
the front shear, is protected. Also, being above the 
points of support of the bed, no pressure is brought 
on the screw by the weight of the saddle. 

The all-geared head has twenty spindle speeds 
ranging from 325 to 6 revolutions per minute, put 
in by levers while the lathe is running, and speed- 
plates show at a glance the spindle speeds and 
cutting speeds. Geometrical progression is ob- 
served ; gears which are not actually in mesh are idle. 
The gears are steel castings, having the teeth cut by 
hobbing. The spindle has a Z-in. hole through it. 
Its bearings are of phosphor-bronze. The end 
thrust is taken on a ball-race at the front of the 
headstock, which is considered preferable to trans- 
luitting it through the entire length of the spindle 
to the tail. 

There are twenty-four feeds to the saddle avail- 
able for each spindle speed, obtained through the 
nest of gears below the headstock, available also 
for serew-cutting. There is an extra lever to the 
feed-box giving a separate set of feeds for threads 
ot very coarse pitches. The nut need never be 
disengaged from the screw during screw-cutting 
Since @ reverse motion is operated from the saddle 
giving a quick return of eight to one, this avoiding 
the trouble of catching the threads for screws of 


DenHam’s Enoingertinc Company, Limitep, 
Hauirax. 


Various types of lathes and one slotting-machine 
are shown on the stand of Denham’s Engineering 
Company, Limited, of Halifax. The largest tools 
are an 8}-in. centre high-speed sliding, surfacing, 
and screw-cutting lathe, and a 19-in.-swing turret 
or capstan lathe ; these are illustrated on Plate 
XCV. The first-named tool, shown by Fig. 395, 
embodies many features now considered essential 
in a high-class lathe, and the construction is well 
adapted to high-speed turning. Convenience of 
operation is noticeable in the provision of a nest- 
box system of gears in front of the headstock 
whereby twenty-four changes can be obtained either 
for screw-cutting or for feeding. The threads cut 
range from 14 to 22 per inch, the sliding feeds 
from 10 to 152 cuts per inch, and the surfacing 
feeds from 16 to 236 cuts per inch. 

Eight spindle speeds, of 14.75, 23.6, 37, 59, 110, 
176, 275, and 440 revolutions per minute, result 
from the employment of a four-stepped pulley and 
back-gears. The cone diameters are 15in., 124 in., 
10 in., and 74 in., taking a 3-in. belt, with back 
gear in the ratio of 7.5to1. As an alternative, a 
three-stepped pulley may be fitted instead, and 
double gears, of ratios 9.3 to 1 and 3.2 to 1, be 
employed. A ball-thrust washer is located against 
the front spindle-bearing. The spindle has a 
3-in. hole. 

The bed has square-edged shears, and there is a 
double-tier support below to carry the apron. A 
chasing dial is included on the carriage to enable 
the turner to properly catch threads at the correct 
interval. A rod is situated between the lead-screw 
and feed-rod with a stop-collar, which has the effect 
of tripping the sliding feed through a dropping 
worm. A 10-ft. bed is used, giving capacity for a 
length of 6 ft. between centres. The normal swing 
over the bed is 17 in., but the removal of the half 
gap-piece increases the swing to 29 in. there. 

n the turret or capstan lathe, shown in Fig. 396, 
the three-stepped cone mode of driving is seen, with 
double back-gears, and the spindle is fitted in similar 
fashion with a ball-thrust collar at the front. Instead 
of the screwed nose, however, a flanged end is made, 
to which the chuck body is bolted. The saddle 
and the capstan slide have self-acting feeds, three in 
number, or they may be omitted from the slide, 
leaving this to be worked only by the pilot-handle. 
A series of stops is fitted to a revolving holder carried 
in a bracket at the front of the bed, so that the 
carriage may be arrested for turning exact lengths, 
and the cross-slide movement has also stops. A 
hexagonal turret may be used on the saddle, or an 
open-sided square one. 

The firm also shows a number of small lathes. 
One of these, intended especially for garage and 
repair work, has twin screws—one of Whitworth, 
the other of metric pitch, either being driven when 
a gear is slid along. In this and in other examples 
the saddle-top is of ample area, and T-slotted for 
the reception of large objects that have to be bored. 


(To be continued.) 








University Extension Lecturrs.—Mr. Kaines Smith, 
M.A.,, lecturing on ‘“t Decorative Art” at the Victoria and 
Albert Museum on Thursday, October 17, emphasised 
the fact that however beautiful a decoration might be, and 
however well executed, it was spoilt if the artist had not 
taken due consideration of the limitations of the space to 
be decorated, coupled with a respect for the material used, 
and, in the case of architecture, a knowledge of the con- 
struction of the whole. The great strength of Medieval 
art was its consistent observance of this principle of the 
dependent character of decoration. There was no sadder 
sight, the lecturer continued, than wood, for instance, 
painted to resemble stone, or metal work beaten to re- 
resent a fabric. However startling a decoration might 
, it must be subordinate to the conditions under which 
it was to be used. A stained-glass window, for instance, 
should be a jewel work for sunlight, breaking the light 
up into brilliant points—not merely a painting on glass. 
But occasionally both these results had been achieved, 
as in Merton Coll Oxford, where the effects of light 
and painting had m allied in a very clever com- 
bination. ration frequently had its source in a 
utilitarian purpose. For instance, the beautiful flutings 
to be seen on the crowns of helmets were used to give 
rigidity to the metal; also the warrior enclosed in his 
visor was only recognisable by the shape and colour of his 
crest. Yesterday’s lecture was devoted to architectural 
decoration. Next Thursday Mr. Kaines Smith will show 
the influence of architecture on contemporary decorative 
forms. Tickets for these lectures, and also for those 
on “Greek Art and National Life” at the British 





odd pitches, 





Museum, on Tuesdays, may be obtained from Miss Claire | 


Gaudet, Hon. Secretary, 120, Cheyne Walk, Chelsea. 


——————— 


NOTES FROM THE UNITED STATES. 
PHILADELPHIA, October 16. 

Sree. orders continue to pile up at all the steel 
plants, east, west, and south. The Steel Corporation 
shows an increase of 388,132 tons in September, an 
average of 13,000 tons increase per calendar day. 
Prices firmed up during the week, and bars are now 
1.40 at Pittsburg, and plates and shapes 1.45. 
Advances were made on blue sheets, wire and wire- 
nails. Steel hoops were put up 2 dols. per ton. The 
largest business placed during the past week was 
100,000 tons of plates divided among the Chicago 
mills. Structural orders amounted to 13,960 tons, 


besides 3650 tons of bridge material. Rail orders 
amounted to 8500 tons. Locomotive orders 21, and 
car orders 9750. Pig-iron prices hold gcod. Sales 


reported for week, 125,000 tons. Basic has advanced 
another 25 cents. Some little iron is yet to be 
had for 1912 delivery at merchant furnaces. Basic 
is more difficult to get than any other kind. 
Bessemer is held at 17 dols. Valley furnaces. The 
Standard Sanitary Manufacturing Company bought 
25,000 tons of foundry for delivery over the first 
half of next year. The enormous demand for 
coke is crowding all the coke fields to the limit of 
capacity. An addition has been made to the labour 
force in the Connellsville region. For week ending 
October 5 Connellsville output was 398,690 tons, 
which is regarded as a ‘“‘ boom” output. Furnace 
coke is still scarce and a premium price of 3 dols. has 
been paid, but higher prices are paid on next year’s 
delivery. Further advances are certain, but the ad- 
vances will be gradual. This assurance is stimulating 
the placing of next year’s contracts. All signs are 
favourable for an enormous autumn and winter busi- 
ness. It is estimated that the value of next year’s 
steel exports will reach 1,000,000 dols. aday. ‘There 
is a sufficient volume of money to move the crops. 
Considerable gold is being imported. Plans continue 
to be made to enlarge auben ing capacity. 





Tue Iron AnD Street Institute. — The following 
changes have taken place on the Council of the Iron 
and Steel Institute, consequent on the death of Mr. 
W. H. Bleckly, Hon. Treasurer :—Mr. W. Beardmore, 
Vice-President, has been appointed Hon. Treasurer, and 
Mr. J. M. While, Member of Council, has been elected a 
vice-president to fill the vacancy thus created. Lord 
Airedale of Gledhow has been elected a Member of 
Council in lieu of Mr. While. 


Contracts.—The following are some of the important 
orders that have recently received for stokers by 
the Underfeed Stoker Company :—F or the Usine Electrica 
de Montevideo, eight Class E ; for the Madras Electricity 
Corporation, three E; for the Wolfhill Spinning 
Company, a Belfast, three Class E; for Sulzer 
Brothers, for Japan, six Class A; and for the same firm, 
for Ri two Class A; for the Distillers Company, 
Limited, Glenochil, eight Class B ; and for White, Child, 
=: a for the Benigo Crespi Spinning Mills, twelve 





Tue O1-Enoinep Suir “ Eavestonse.”—The motor- 
ship Eavestone, of the Furness-Withy Line, the engines 
of which were built by Messrs. Richardson, Westgarth 
and Co., Limited, under license from Messrs. Carels 
Fréres, of Ghent, associated with Consolidated Diesel 
Engine Manufacturers, Limited, has been a by 
the owners to various trials. She proceeded first to 
Antwerp with a full ca then returned to Hartlepool 
under ballast, loaded with a cargo for the Baltic, and 
returned from the Baltic to ye fully loaded, in- 
cluding a deck cargo. During this latter run her speed 
ave | 10 knots, which is in excess of the speed 
guaranteed. he owners are fully satisfied with the 
performance of the engines during these voyages, as there 
was not a single hitch or involuntary stop. The vessel is 
now on her way to Barcelona, and will then proceed from 
Spain to America, returning again to England about the 
end of the year. 





THe VAUXHALL Rattway Acorpent.—The report of 
Lieut.-Colonel E. Druitt to the Board of Trade on the 
accident which occurred on August 29 on the London and 
South-Western Railway at Vauxhall station has just 
been issued. It is commendably brief, for the reason that 
the cause of the accident was clearly due to a mistake on 
the part of the driver of the light engine responsible for 
the collision. This man, running tender first towards 
Waterloo, imagined that he was on the up main local 
line, whereas he was actually on the up main through. 
He took signals set for a train on the up local ins of 
those pertaining to the line on which he actually was, with 
the result that he approached Vauxhall station while 
another train was at the platform. What with the fact 
that the line curves at this point considerably, and that 
the engine was running tender first, the driver did not 
notice the stationary train ahead until he had crossed 
over to the other side of the foot-plate, when it was too 
late to avert the collision. The accident is proof of how 


necessary it is for men to keep the very best look out and 
to assure themselves that they are getting their right 





signals, The driver in question was a man of excellent 
record and of long service, and yet he made the unfcr- 
tunate slip of thinking that he was running on one roud 
when, in reality, he was on another. 
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On this page we illustrate a portable dynamometer 
brake, which has been design by Mr. S. Griffin, of 
the Griffin Engineering Company, Limited, Bath. The 
special feature of the device is that the brake-blocks 
work on an internal instead of an external surface. 
As shown in Figs. 1 and 2, these brake-blocks, 
which are of lignum vite, are mounted on circular 
segments carried at opposite ends of two radial 
arms. These blocks bear on the machined internal 
surface of a cylindrical casing, which they tend 
to carry round by their friction. The pressure 
between the blocks and the surface on which 
they bear is regulated by means of the hand-wheel 
shown on the right in Fig. 2. This, by means of the 
lever shown, which has forked ends engaging with 
collars, forces out the lower collar, and the consequent 

ressure is transmitted from this collar through a 

elical spring to the central rod, which engages at its 
opposite end with the bell-crank levers. The shorter 
ends of these engage with the radial rods on which the 
block segments are mounted ; these slide in guides,bored 
in the cross-arm, which is keyed to the dynamometer 
shaft. The friction between the brake-blocks and the 
internal surface of the cylinder is resisted by a weight 
at the end of a lever, arranged as shown in Fig. 4. 
With no load on the brake the whole of this weight is 
carried by the spring balance shown, and the g 
of the talento in this condition constitutes the zero o 
the ap tus. On setting the brake in action part 
of the load on the balance is relieved, and the torque 
on the shaft is thus proportional to the difference 
between the then reacing of the balance and its 
initial reading. To eliminate friction the casing is, 
it will be seen from Fig. 2, supported on ball-bearings. 
The brake-blocks are Ssietented with water, which 
may be fed in and led off through flexible connections, 
as indicated in Fig. 3 and also in the lower portion of 
Fig. 2, or, if desired, the flexible connections can be 
dispensed with, and the water directed into a funnel 
fixed to the casing, thus leaving the latter absolutely 
free. The brake can be used for machines running in 
either direction, the lever-arm being changed round to 
the socket shown on the left-hand side of the casing in 
Fig. 4. The torque on the brake is independent of 
the speed of the motor, and thus considerable quanti- 
ties of power can be absorbed at a relatively low rate 
of revolution, and the dynamometer is thus adapted 
to cases for which hydraulic brakes, in which the 
resistance varies nearly as the square of the revolutions, 
are hardly suitable. 





Tue Lonpon ASsSOcIATION OF FoREMEN ENGINEERS 
AND DRravUGHTSMEN.—On Saturday last, the 19th inst., 
the members and friends of the London Association of 
Foremen Engineers and Draughtsmen inaugurated the 
winter session of the sixtieth year of the Association 
with a grand Bohemian concert at the Cannon-street 
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Hotel. The President, Mr. C. Eggleston, occupied the 
chair, and some 500 members and guests appreciated the 
very excellent programme put before them. The syllabus 
for the ensuing term covers a very wide field, and foremen 
and others holding positions of responsibility connected 
with engineering are invited to the Association’s meet- 
ing on Saturday, November 2, at 8 o'clock, at the 
Cannon-street Hotel. Mr. William Bell will read a 
paper on ‘‘ Refrigeration.” 


Lirg-Guarps on Moror - Omnrpusgs. — At a recent 
inquest the coroner (Dr. Waldo) told the jury that he had 
during the past six years advocated the compulsory use of 
life-guards on motor-omnibuses. Such a contrivance had 
been in compulsory use (by order of the Board of Trade) 
for many years past in the case of tramcars, and had 
been a means of saving many lives. In answer to a rider 
of a circular sent by him to the Home Secretary, Mr. 
McKenna had replied, some months ago, that he did not 
know of any contrivance suitable for motor-omnibuses. 
Surely the ingenuity of man could devise such a thing, and 
thereby prevent many unnecessary deaths. 


Tue Junior Institution oF Enoinrers.—This Insti- 
tution recently paid a visit to the Fairfield Works of 
Messrs. Bryant and May, Limited, match manufacturers, 
at Bow. Assembling at the Fairfield-road entrance to 
the works, the party were shown over the main building, 
which is 462 ft. long, 784 ft. wide, and 100 ft. high above 
ground-level, and comprises five floors over a basement 
of 12 ft. In addition to this main building they were 
shown the large power-house of one storey, with a 
chimney-shaft 125 ft. high, and two wings, one 118 ft. 
long, and of the same width and height as the main 
building, and the other 100 ft. long, 42 ft. wide, and 
88 ft. high above ground-level ; two water - towers, 
each 136 ft. high, &c. Leaving the building arrange- 
mente, the whole process of match manufacture was 





witnessed, and an inspection was made of the motive 
power for the machinery and lighting of the factory, 
which is generated on the premises by two Mather 
and Platt dynamos of 225 kw. each, direct-coupled 
to two Belliss and Morcom high-speed triple-expan- 
sion engines, supplied with superheated steam from 
four Stirling water-tube boilers, together capable of fur- 
nishing over 30,000 lb. of steam per hour; also of the 
sprinkler installation by Messrs. Mather and Platt, 
Limited, and of the ‘‘ Aero” fire-alarm system, with 
which the factory is completely fitted throughout. 
Considerable attention has been given at the factory to 
the provision of good ventilation and heating of dining- 
rooms, cloak-rooms, lavatories, and other arrangements 
for the comfort of the workpeople, and the company 
claim that this new factory is the most up-to-date and 
efficient of its kind. At the conclusion of the visit a 
hearty vote of thanks was proposed by Mr. J. H. Pearson 
for all the facilities which been made for showing the 
party over, to which Mr. C. C. Ward replied on behal! 
of the firm. 


Fire Tests oF Roorine Mareriats.—The British 
Fire-Prevention Committee on the 16th inst. con 
ducted a further series of fire tests in respect to rooting 
materials, the coverings under investigation being 
corrugated sheets of asbestos-cement made in Canada, 
and produced in such a manner that they can_be applied 
in the same way as the well-known corrugated iron sheets, 
whilst having great advan as to non-conductivity 
in regard to heat and fire. The roofing material under 
test was tested at different angles, fire — applied in 
different forms, such as bon-fires, fire brands, &c., an‘ 
certain of the roofs were also subjected to water from a 
steam fire-engine when they were in a heated con- 
dition. As to the results of the tests these will be issued 
in about six weeks in the usual illustrated report, which 
will be known as ‘‘ Red Book’ No. 168. 
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NOTICES OF MEETINGS. 


Tus INSTITUTION OF MECHANICAL ENGINEERS.—Friday October 25, 
at 8 p.m., in the Meeting Hall of the Institution, Storey’s Gate, 
St. James’s Park, S.W. Paper to be read and discussed :— 
“*Characteristic Dynamical Diagrams for the Motion of a Train 
during the Accelerating and Retarding Periods,” by Professor 
W. E. Dalby, of London. (The construction of the diagrams will 
be explained by a series of lantern-slides.) 

Tue Norru-East Coast INSTITUTION OF ENGINEERS AND Suip- 
BUILDERS.—Friday, October 25, at 7.30 p.m., in the Lecture 
Theatre of the Literary and Philosophical Society, Westgate-road, 
Newcastle-on-Tyne. The Hon. Sir Charles A. Parsons, K.C.B., 
F.R.S., President, will deliver an inaugural address. 

Tue British FoUNDRYMEN’S ASSOCIATION: BIRMINGHAM BRANCH. 
—Saturday, October 26, at the Technical School, Suffolk-street, 
Birmingham. The President (Mr. H. L. Reason) will deliver a 
lecture on ‘‘ Brasses and Bronzes, with Brass-Foundry Notes,” 
illustrated by lantern-slides. 
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AUTOMATIC MACHINERY AND 
STANDARDISATION, 

Ir is pertinent to ask, What is the salient 
lesson of the Exhibition at Olympia, which closes 
to-morrow? There were ral se 4 together prob- 
ably the largest and most representative collection 
of machine-tools and other engine workshop 
appliances ever brought under one roof, and the 
excellence of the productions, whether regarded 
from the point of view of ingenuity of design or 
efficiency to meet the conditions demanded, has 
been abundantly demonstrated by the series of 
articles and illustrations which have appeared 
in our columns during the period of the Exhi- 
bition. It is mere platitude to say that they 
indicate a further step towards the substitution 
of mechanism for handicraft, and that the justifi- 
cation for the increasingly ingenious efforts of 
the machine-tool makers is found in the fact that 
only by these means can the higher wages and 
shorter hours conceded to labour be made without 
adversely influencing economy, since there is 
thereby ensured a higher labour efficiency. The 
philosopher has said that he only is the benefactor 
of man who makes two blades of grass grow where 
one grew before, and on this principle the machine- 
tool maker who enables the manufacturer to pro- 
duce two units for the labour cost of one is 
adding to the general prosperity and is directly 
reducing the cost of living. 

The question which has been brought home to 
the reflecting mind of the visitor to the Exhibition 
is not one associated with this general question 
of industrial economics, but rather the direct one 
whether our present system of manufacture is con- 
ducive to the utilisation in the fullest degree of 
the specialised machines now produced. That 
involves the subject of limitations imposed by 
manufacturers generally upon the ingenuity of the 
machine-tool designer. Theterm ‘‘automatic tool” 
is applied somewhat promiscuously, and it were 
well at the outset to notice some of the varieties 
of meaning which it carries. We take it that the 
term used is only applicable to a machine-tool 
which completes the manufacture of any given 
product from the material supplied to it without 
necessitating any further operation. Asan example, 
we may mention the production of a screw - bolt 
or a nut from the bar. The cases where such 
tools are used in this fashion are somewhat limited 
in number. This is due not so much to 
the lack of ability on the part of the machine- 
tool maker to perfect his manufacture, as to the 
desire on the part of the user for a machine which 
will be adaptable to various processes, or to the 
machining of different units in mechanism. The 
defence of the user is that the work upon which he 
is engaged does not justify the highest achievement 
of the machine-tool designer, because the demand 
for any unit which can be completed automatically 
from the raw material is limited. Consequently it 
would unjustifiably augment capital outlay were 
tools installed separately to effect this purpose 
automatically on a greater number of units, when 
all of such specialised machines could not be con- 
tinuously employed in the ordinary rate of output of 
the works. 

Nevertheless, it is most desirable that the 
machine-tool maker should be encouraged and have 
the fullest scope for improvement and for the 


589 | multiplication of automatic machines. As we have 


suggested, this assumption cannot be proved by 
reference to the product of any one factory ; but in 
this, as in so many industrial questions, the collec- 





tive need, or the benefit of the industry regarded from 
the national point of view, must be considered. 
Consequently there arises the question as to whether 
some new principleor extension of principle in collec- 
tive manufacture should not be made. There is not 
only the direct gain from the production of a unit of 
mechanism from the raw material to the finished state 
in an automatic machine, consequent on the rapidity 
of work and the conservation of manual effort ; there 
is indirect gain, because in the case, for instance, 
of the production of nuts from the bar, unskilled 
labour is applicable, and, as a result, the cost of 
production is reduced greatly. On the other hand, 
where, as in the case of so-called semi-automatic 
machines, the tutored mind or hand has some part 
to play in the process of machining, however 
slight, a new set of conditions is enforced by the 
dictates of labour organisations. We are not here 
concerned with those problems which are affected 
by trade-union regulations, our desire being rather 
to look at the question from the broad, national 
point of view. Nor is it necessary that we should 
again enter into the question of the displacement 
of labour. Where the dominant demand of industry 
—namely, the reduction of the cost of production— 
is achieved in a greater degree, there can be no dis- 

lacement of labour ; there may be redistribution of 

bour, because reduced cost of production, and con- 
sequent lower selling price, places the manufacturer 
and the nation in an advantageous position in respect 
to competition. Nothing which can conduce to this 
end can conceivably be without gain to the working 
classes. Similarly, the reduction in the selling 
price, whether it be of a machine to facilitate the 
mining of coal, the production of clothing, the 
making of bread, or the transport of the supplies 
of life, must tend to lessen the cost of living— 
perhaps, under present conditions, we ought to 
say, must tend to minimise any rise in the cost of 
living. In other words, if the cost of the produc- 
tion is lessened, there is the possibility of increased 
eye ey and, as a result, greater demand for 
the product, and consequently more work for the 
on This argument may be a common-place, 

ut even truisms are either willingly ignored or 
intentionally perverted by those whose contentions 
they do not support. 

If, as we contend, the machine-tool maker is 
handicapped by the lack of demand for a greater 
number of designs of automatic machines, because 
there is not continuous work for all of them in indi. 
vidual factories, it seems only reasonable to contend 
that the utility of these machines should be still 
further extended by a greater measure of specialisa- 
tion in the manufacture of the units required in 
mechanical industries, where automatic machine- 
tool work could be employed, especially as the higher 
economy realisable is indisputable. The valuable 
work done by the Standards Committees hel 
towards this end, because there is set out in the 
accepted standards an enormous number of units 
common to each branch of engineering. We have 
no wish to enter into details as to the number of 
such units in which there is that degree of uniformity 
which would justify manufacturing firms purchasing 
them from specialising factories. In Birmingham, 
where there is such an enormous variety of manu- 
factures into which standardisation has entered 
largely, the principle of special works confining 
themselves to the making of units—bevel gears, 
screws, bolts, nuts, &c.—is carried out more fully 
than elsewhere ; and there are grounds for the 
belief that this process of specialisation has affected 
beneficially the place Birmingham has taken in 
miscellaneous manufactures. In the case of the 
textile industries the spindles are forged in 
graduated swages in special establishments, which 
supply the spindles to the makers of textile machi- 
nery. In the Clyde industry a number of ship- 
builders allied themselves for the equipment of 
works to produce rivets and bolts, &c. , for the ship- 
yards and boiler works, with very economical results. 
Another example is found in the machining of 
gear for interposition between the turbine and pro- 
peller in steamships, Sir Charles Parsons having 
evolved a machine-tool whereby the best results 
are got, alike in accuracy and economy of pro- 
duction, so that those now building geared turbines 
find it advantageous to obtain their gear from 
Parsons’ works. Cases might be multiplied, but 
these suffice to show the direction in which indus- 
trial re-organisation must take place if we are to 
achieve the highest utility in the use of automatic 
machinery. 

Indeed, there is no branch of mechanical in- 
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dustry in which the principle might not be 
extended. The carpenter and joiner never think 
of making, but purchase, the screws with which 
the materials are put together. The builder has 
accepted the principle of purchasing doors made at 
the source of wood supply. The shipbuilder is 
content to buy pumps, fans, and other auxiliary 
machinery, and many of the fittings on board 
ship, from firms who have specialised in such 
manufactures. That being so, it seems only a 
natural step to enter upon an investigation as to 
what units of an engine, either steamship, loco- 
motive, power-producing, or otherwise, can be 
bought from a specialising factory where automatic 
machines could be utilised continuously on the same 
work. In the case of textile machinery, too, there are 
many parts which could be standardised and similarly 
bought. We admit there is always the difficulty of 
the purchaser of a marine-engine, a locomotive, or 
a textile machine, for instance, demanding varia- 
tions in arrangement or dimensions, which would 
make the purchase of special units from the stock 
of specialising firms a matter of some difficulty. 
But we are persuaded that where the changes in 
design, which are too often dictated by personal 
idiosyncracy, involve considerable addition to the 
cost of the article, such variations from standard 
detail would not be insisted upon. There is the other 
disadvantage, that standardisation and specialisa- 
tion limit development in design. This argument 
has been refuted often in connection with stan- 
dardisation, because there is no desire to arrest 
progress by tightening unduly the bonds of standard 
rules, and specialisation in production is un- 
doubtedly the natural outcome of standardisation. 
There is the distinct advantage that ‘the change 
in industrial administration affects the amount of 
capital involved in a factory. It is true that there is 
advantage in some respects in concentrating every 
conceivable ancillary industry under one guiding 
influence, so that each will contribute its part to 
the building up of the finished product exactly as 
and when required. In times of prosperity this 
enables delivery dates to be maintained with a 
greater degree of certainty, because the units can 
be brought to hand at the right moment ; whereas 
when these are got from a separate factory, delays 
may be occasioned, due sometimes to eae gee 
being given to one client over another This is by 
no means an inevitable result. On the other hand, 
there is this undoubted consideration, that during 
riods of depression there would be less capital 
ying idle in any given factory. Wecould name one 
or two of the most prosperous and successful 
engineering factories where the principle is adopted 
of producing nothing which can be bought out- 
side with ensurance of economy and efficiency. 
Moreover, where the specialised factory is ancillary 
to one branch of engineering, for instance, to the 
production of textile machinery or to marine 
machinery, any depression will be less felt in such 
specialised establishment, because the whole of the 
work required for such branch of industry would 
go to the specialising establishment. It would 
seem, therefore, as if the balance of advantage 
rested with the organisation of such establishments 
utilising to the fullest extent automatic machines, 
each designed to complete the operation from the 
bar to the finished article, and to supply such 
finished articles to the general engineering factory. 
Thus while the Exhibition at Olympia has driven 
home in a most forcible way the necessity of manu- 
facturers continuously improving their producing 
plant, it still more establishes the desirability of 
encouraging special designs of automatic machines 
for special work, even if those machines have to be 
collected in specialising factories for the supply of 
units more or less standardised, but, in any case, 
utilisable in great numbers in products involving 
even some variety in design, power, or capacity. 





BRITISH MANUFACTURERS AND THE 
GHENT EXHIBITION. 

Vistrors to an international exhibition cannot 
hope to form other than broad impressions, unless 
they go on a tour of inspection with the object of 
choosing the most efficient example of a product 
which they intend to purchase. e majority have 
no such clearly-defined object, and consequently it 
is of the first importance that they should be guided 
specially in making general deductions. Nothing 
is more tiresome than an examination of a sequence 
of manufactures all designed for the same purpose, 
and differing only in detail. It is equally hopeless, 


in view of the enormous extent of such exhibitions, 
to expect that a general impression as to the merits 
of any nation’s industry can be formed when the firms 
of different nationalities are located promiscuously. 
Nor can the foreigner be expected to remember 
the names in an unfamiliar language of individual 
makers, however much their work may impress him. 
The main idea of a country should be rather to 
create an impression of the excellence of the 
national, as distinct from the individual, products, 
because it is a relatively simple matter for an 
intending purchaser to secure subsequently the 
names of representative firms in the excelling 
nation. The policy now pursued by the Exhibi- 
tion Department of the Board of Trade of organis- 
ing comprehensive, collective, and co-ordinated 
exhibits, typical of representative branches of 
industrial activity, has therefore everything to com- 
mend it. Such are more interesting to the prospec- 
tive buyer, more impressive generally of our posi- 
tion in manufactures, and more conducive ulti- 
mately to the advent of prospective buyers to this 
country. The carrying out of the principle demands 
some self-sacrifice on the part of the firms who indi- 
vidually lead either in design or execution, but all 
such firms must ultimately profit in the national 
gain, and we are glad to know that the idea of the 
Board of Trade is being accepted by engineering 
exhibitors. It is to be remembered, too, that the ex- 
penditure involved in exhibiting at a foreign centre 
and of maintaining officials at the stands is con- 
siderable, and, in many cases, not commensurate 
with the immediate advantage gained. 

The principle of making collective and co-ordi- 
native exhibits is to be developed to the fullest 
extent at the Ghent Exhibition, regarding which 
we wrote some weeks ago (see page 397 ante). The 
special groups will be the products of machine- 
tool makers and of textile machinery manufac- 
turers. The selection of these is justifiable because 
of the extent of the Belgian market for both. 
Ghent, indeed, is regarded as the Manchester of 
Belgium, being the centre of a district with one 
million cotton-spindles, half a million cotton and 
jute - spindles, and about 50,000 looms, It is 
therefore well that there should be an impressive 
demonstration of the undoubted supremacy of the 
British textile industry. The apportioning to this 
subject of two-thirds of the British section of 90,000 
sq. ft. is a wise course, and we hope that those 
engaged in the production of textile machinery 
will meet in the fullest degree the ambition 
of the Exhibition Department of the Board of 
Trade to have a truly comprehensive display, which 
will show the work from the opening of the cotton 
bale to the moment when the finished fabric 
leaves the loom, along with the accessory processes 
of dressing and dyeing the fabric. As regards the 
machine-tool section, the fact that the annual out- 
put of steam machinery alone in Ghent is equal to 
57,000 horse-power, indicates that the allocation 
of 20,000 sq. ft. to a representative collection of 
British machine-tools is completely justified. The 
success of this section is in large measure assured 
by the faet that its arrangement is being under- 
taken by the Machine-Tool and Engineering Asso- 
ciation. There seems also an opening for agricul- 
tural machinery, in view of the distinct tendency 
towards the supersession of small holdings for large 
farming operations in Belgium. This is inevit- 
able in practically every country in view of the 
capital involved in machinery for the economical 
farming of land. Thedemand in Belgium seems to 
be for heavy appliances—for instance, for harvesters 
with 8-ft. cut, capable of covering 30 acres per day; 
ploughs with seed-drill combined, and facilities for 
covering the seed with 2 in. of soil; and motor- 
tractors for ploughing 12 acres, 7 in. deep, in eight- 
hour shifts. 

The need for propagandism in Belgium on the 
part of British manufacturers is established by the 
small portion which Britain’s share bears to the 
total imports. In the case of imported iron and 
steel machinery, for instance, 66 per cent. comes 
from Germany, and little more than 12 per cent. 
from Britain. Our competitors, however, are deter- 
mined to utilise the Ghent Exhibition in order 
still further to monopolise the Belgian market. 
Our success at the Brussels Exhibition, and 
particularly the enterprise displayed in the 
restoration of our exhibits almost immediately 
after their destruction by fire, has tended to 
stimulate other countries. France has taken 





almost twice the + yee she had at Brussels ; 
Germany has arranged an important exhibit in a 





special pavilion ; and the United States, which did 
not make any appearance at Brussels, is to be 
officially represented at Ghent. We have fortu- 
nately secured an admirable position for the British 
pavilion, as it will stand at the junction of 
three main avenues, so that if the Exhibition 
attracts visitors, they cannot fail to reach the 
British Section. There is every probability 
that the Exhibition will be a success. The 
area covered is to be 50 acres more than that 
embraced in the Brussels Exhibition, and the 
scheme is being vigorously prosecuted by the 
promoters. The locale is admirable, as it is 
easily reached from practically all the Continental 
countries, being on the main highway across 
Europe, and already many congresses, which bring 
seriously-minded people, have been arranged. 





RADIOACTIVITY AND PHYSICAL 
SCIENCE. 

No modern discovery caused such a profound 
and general stir, not in scientific quarters only, as 
that of the Réntgen rays. Science has advanced 
at an amazing pace since then. One hardly re- 
members what Wilhelm Konrad Réntgen did dis- 
cover at Wiirzburg in December, 1895. He had 
wrapped a Hittorf tube—known at different periods 
as Geissler, Pliicker, or Crookes’ tube, essentially 
a glass bulb, with electrodes, for the study of 
electric discharge phenomena in rarefied gases 
with stout black paper. He noticed that some- 
thing penetrated through the glass and the black 
paper, and rendered a fluorescent screen, uranium 
glass, even ordinary glass or rock-salt, luminous. 
Cathode rays had long been studied ; they seemed 
to be confined within the tube until Lenard—the 
successor of Hertz at Bonn—found that they would 
pass through a ‘‘ window ” of thin aluminium foil 
in the bulb, and could be traced outside the bulb. 
But the Réntgen, or X, rays, as he himself called 
them, were different from all other rays; they 
could neither be reflected nor refracted, they 
were not deflected by a magnetic field, and 
their penetrating power far exceeded that of 
all known radiations. Bodies struck by cathode 
rays, it was said, emitted Réntgen rays. Within 
two months Henri Becquerel, at Paris, announced 
the discovery of spontaneous radiations from 
uranium salts; the Becquerel rays led to the 
discovery of radioactive elements; a few years 
later one school of physicists boldly proclaimed the 
decay and transmutation of the constant and 
unchangeable elements of the orthodox chemist, 
and the very foundations of the atomic theory and 
chemical science appeared to be cleft. Henri 
Becquerel died on August 25, 1908. To honour 
the great physicist, the Chemical Society asked 
Sir Oliver Lodge, F.R.S., Principal of the Uni- 
versity of Birmingham, to deliver a Becquerel 
Memorial Lecture, and this lecture was given on 
Thursday, October 17, in the large theatre of 
Burlington House. The President of the Chemical 
Society, Professor Percy F. Frankland, F.R.S., 
also of Birmingham University, presided over 
the crowded meeting. We give a short abstract 
of Sir Oliver Lodge’s lecture, which he entitled 
‘*The Discovery of Radioactivity and its Influ- 
ence on the Course of Physical Science.”’ 

The atmosphere of physical science at the present 
time, Sir Oliver said, was rather a strange one. There 
was a large amount of speculative activity on the 
one hand, and an exceptional amount of scepticism 
on the other. The two attitudes co-existed, and 
might co-exist in the same individual, one as a con- 
sequence of the other ; for much of the speculation 
was sceptical in origin, and much of the scepticism 
speculation. In the great Victorian era the pro- 
gress of discovery had been placid. The foundation 
stones of science had seemed well laid ; physics had 
been a development of Newtonian mathematics ; 
philosophers and. biologists, and, for the most part, 
mathematicians, had attended to their own fields. 
Now all was changed. Chemistry had borrowed 
the idea of evolution from biology, and extended 
the origin of species to the origin of atoms, though 
some chemists rejected all this as baseless specula- 
tion. Biologists themselves had become ultra- 
speculative in their quest for the origin of life. 
Mathematicians disported themselves destructively, 
treating the ether with veiled contempt ; philoso- 
phers doubted even the conservation of energy, 214 
some physicists dispensed with Newton's laws of 
motion. 

An epoch of striking discovery was naturally 
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followed by an era of scepticism. Of all the facts 
discovered that of the Réntgen rays had excited the 
most popular astonishment. But the electronic 
notion of cathode rays—on the assumption of ether 
pulses—had provided a place for them. Helmholtz’s 
theory of dispersion accounted for their immunity 
from refraction, and Larmor’s electronic radiation 
theory explained their origin as due to the sudden 
stoppage of a minute electric charge. Becquerel’s 
discovery of the spontaneous splitting up of atoms 
was a revolutionary new fact, however, to which he 
(Sir Oliver) would give the one of novelty. A 
discovery of real novelty could never be made by 
following up a train of prediction; it was often 
made during the following up of a clue, but the 
clue did not logically lead to it; the really new 
fact always came as a side issue. 

Passing to the history of radioactivity, Sir Oliver 
stated that Henri Becquerel looked for a possible 
emission of Réntgen rays by a substance in the 
state of fluorescence, and discovered rays which 
were corpuscular and had nothing to do with 
fluorescence. Since it was, in the bulb, apparently 
the glass, after being made fluorescent by the 
discharge, which emitted the X rays, Becquerel 
tried various fluorescent substances which he had 
investigated, following up his father’s work, and 
finally the beautiful double sulphate of uranium 
and potassium. He placed two of these crystals 
on a photographic plate, which was wrapped in a 
double sheet of stout black paper, put a piece of 
silver under one of them, and exposed the whole 
to sunlight ; on developing after some hours’ ex- 
posure he found a light impression corresponding 
with the silhouettes of the crystals and a shadow 
of the piece of silver ; in other experiments he 
interposed thin sheets of glass or mica to stop any 
vapours, and obtained the same, though feebler 
eflects. These experiments he described on Feb- 
ruary 24, 1896, in the Paris Académie des Sciences. 
As the luminosity of uranium salts ceased within 
;}9 second after exposure to light, it had appeared 
necessary to maintain the luminous stimulus dur- 
ing the attempt. Fortunately, however, the sun 
did not shine during the last days of that February, 
and yet the repeated experiments gave better 
results than before. The light was not concerned 
therefore ; crystals kept in the dark for years were 
equally powerful, moreover. Thus there was a 
new fact. 

Meanwhile Becquerel, on March 7, 1896, ob- 
served that the new radiations discharged a charged 
gold-leaf electroscope ; with the aid of this new 
expedient Mme. Curie examined many minerals, 
and this led to the most brilliant and striking dis- 
coveries of modern times. Sir Oliver mentioned 
only a few of the names and facts on the strength 
of which Rutherford and Soddy started the idea of 
atomic disintegration, ‘‘ not as a speculation, but 
as an actually observed fact.” Radioactive elements 
shot off, he said, a rays, corpuscular not only in 
the electronic sense, but material ; 8 rays, cathode 
rays of exceptional velocity ; yrays akin to Réntgen 
rays, but of extraordinary penetrating power ; and 
8 rays, electrons probably travelling at too slow a 
rate, though at 2000 miles per second, to ionise effec- 
tively. The most important phenomenon was the 
gradual breaking up of an atom by successive dis- 
ruptions and the consequent generation of one 
substance after another. Radium and its emana- 
tion, and possibly lead, occurred at the heavy or 
gun end, helium and probably hydrogen at the 
light or shot end of the explosion. The idea sug- 
gested an estimate of the age of the earth, what- 
ever that phrase signified. Assuming that all lead 
had descended from uranium or some heavy-atom 
substance, of which uranium was the best-known 
surviving representative, it could be deduced 
from the rate of decay that the time which had 
elapsed since the beginning of the planet must 
at least be 700 million years. 

Consideration of the instability and energy of 
atomic structure, thus demonstrated—the lecturer 
did not give further exemplifications—suggested 
that the stability of the heavy elements, like lead, 
gold, mercury, was only a question of degree, 
and that no atomic groupings would be so devoid of 
internal energy as to be endowed with an abso- 
lutely permanent structure, incapable of further 
subdivision. 

All this so far had seemed plain sailing, Sir 
Oliver continued. But now the era of scepticism 
had come. It was attempted to limit science to 
purely mathematical entities, to reduce physics 
© « sort of glorified chemistry, and to discard 


everything relating to an ether of space. Thus 
Bragg considered y rays, and also their congeners, 
the X rays, not as ether pulses, but as corpuscular, 
as neutral molecules of itive and negative elec- 
tricity in combination, able to travel through crowds 
of other molecules without ionising them, because 
their own electric fields were shut up in their 
interior. This view had been supported by Pro- 
fessor Callendar at Dundee,* but Sir Oliver could 
not entertain it, because theory necessitated the 
orthodox ether pulses. Ethereal radiation was 
certainly due to the acceleration of electrons, and 
was proportional to the square of the acceleration 
(Larmor). When an electron was suddenly stopped 
or accelerated, an ether pulse was inevitable ; it 
was called an X ray in the case of a stoppage, and 
a y ray in the case of starting. When a rays were 
alone emitted, y rays were not found, but they 
invariably accompanied £8 rays, and that was neces- 
sary with an ether theory of radiation. He (the 
lecturer) was in sympathy with a dual constitution 
of the whole ether of space, the two constituents 
of which would constantly be sheared; but that 
was merely a guess and anticipation so far. It was 
not surprising, however, that an attempt was made 
to revive the corpuscular theory of light, for elec- 
tricity itself had become corpuscular, and the flow 
of electricity through metals was regarded as a 
streaming of electrons, detached or interchangeable, 
from the atoms, somewhat like the migratory and 
ionic theory of liquid conduction, which was 
holding its own against opponents. 

Reverting to the materialising tendency in 
physics, Sir Oliver Lodge remarked that chemistry 
seemed to become the dominating part of physics, 
and biologists called — chemists to explain the 
phenomena of life. The tendency to return to 
ancient views was further evidenced by Professor 
Caliendar’s revival of the calorictheory of heat. What 
should be the attitude, he asked, of those philoso- 
phers who, in their anxiety to stem the tide of 
materialistic philosophy, tried to throw doubt on 
certain fundamental laws of physics? in which 
enterprise he parted company with them. He 
would seek to reconcile ali new facts with the 
fundamental laws until compelled to cast about 
for a higher generalisation, which, in all proba- 
bility, would be supplementary, rather than super- 
seding. Among the well-established laws he would 
place first Newton’s laws of motion, remarking that 
they applied to matter, not necessarily to ether. 
The measurements of e/m, made on particles 
flying with about 1 percent. of the velocity of light, 
did not necessarily invalidate the second law, if 
one assumed inertia to become a function of speed 
through ether ; nor did the pressure of light invali- 
date the third law ; for an ethereal wave-front had 
to be taken into consideration. The laws of the 
conservation of energy and conservation of matter 
might have to be revised, but not to be discarded 
any more than the law of gravitation, which had 
several times been questioned when new perturb- 
ances of planets had been detected. The late Henri 
Poincaré had suggested that the laws of physics 
need not be statements of facts, but only conveni- 
ences of expression. But was it only a matter of 
convenience to say that the earth turned about its 
axis, or that the heavens revolved around it? 
The relativity of motion thus presented was really 
absurd. 

Going back to life and radioactivity, the lecturer 
suggested that organic compounds left to themselves, 
apart from the cohering or integrating influences of 
life, disintegrated and evolved energy, passing down 
a series of stages, giving off emanations and heat, 
and ultimately becoming inorganic. A pile of refuse 
represented a close chemical analogy to the physical 
activity of uranium. Life had to control the spon- 
taneous disintegration of protoplasmic cells—in 
what way we had to find out; energy by itself was 
blind. 

After this, hardly fortunate, excursion into a 
direct domain of chemistry, Sir Oliver returned to 
the general aspect of the phenomena. He pro- 
tested against the hypothesis of a multiplicity of 
causes for the same theory, if not necessitated by 
the facts. An explanation of light or of magnetism 
should be fundamental. If it were accepted that an 
ethereal radiation was generated by the accelera- 
tion of electric charges, one should attempt to 
explain all radiation of an ethereal kind in that 
way. Corpuscular radiation was another matter, 
and the question to which kind a particular radia- 
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tion belonged remained open, as well as the more 
general one, whether a corpuscular radiation could 
be imagined which had all the essential properties 
of an ethereal pulse or wave. An advancing wave- 
front had these properties, except that it could not 
rest ; but since it had been shown that the electro- 
magnetic inertia of electrons constituted their whole 
inertia, it might be assumed that electromagnetic 
energy was the only inertia in existence. If 
chemical affinity were really electric attraction over 
molecular distances—or if electrostatic attraction 
was chemical affinity a long way off, which was the 
same thing—then clear statements of these various 
facts would be generalisations such as the old 
physicist used to strive for. 

The chemists would probably have liked to hear 
more as to these features about which there is 
little agreement. But Sir Oliver returned to evi- 
dence of materialising tendencies—valuable, of 
course—taken from biology (Harvey’s proof of the 
circulation of the blood, the microbic character of 
diseases), and from demonstrations of the mole- 
cular theory, such as embodied in the modern 
researches of Groth, Tutton, Barlow and Pope, on 
crystallography, the visible ions of Kossonogow, 
the Brownian movements, and the actual radioactive 
demonstration of single atoms—all subjects with 
which we have dealt on other occasions. Finally 
the lecturer gave a sketch of the work of the 
Becquerel family,* grandfather, father, Henri 
Becquerel himself, and the actual representative, 
his son, Professor Jean Becquerel—a remarkable 
testimony to the principle of evolution, justifying 
Henri Becquerel's remark : — ‘‘It was perfectly 
a: riate that the discovery of radioactivity 
should have been made in our laboratory.” 

The vote of thanks was proposed by Sir William 
Crookes, who showed some of Becquerel’s original 

hotographs. In seconding the vote Professor 

enry E. Armstrong remarked that Sir Oliver 
Lodge, like the late Professor G. F. FitzGerald, of 
Dublin, thought broadly, and had always been the 
chemist’s friend. The address was diflicult to 
listen to. Professor Frankland had, in introducing 
the lecturer, spoken of chemistry as being some- 
times regarded as the more squalid part of 
physics ; Sir Oliver had said that some scientists 
reduced physics to a glorified chemistry. He 
(Professor Armstrong) adhered to his belief that 
chemistry was, after all, the fundamental science, 
and he had to criticise one statement of the lec- 
turer’s—that organic compounds, left to them- 
selves, decayed and disintegrated. They did not, if 
left. to themselves, though they would disintegrate 
under certain conditions. Such statements illus- 
trated the fact that chemists and physicists did 
not understand one another—not sufliciently, at 
any rate, to speak with authority in both fields. 

That would be our comment, too. The investi- 
gators of radioactivity work with teols and methods 
of their own, requiring care and patience and time 
that the chemist cannot spare. Professor Lodge's 
address will not have converted sceptics ; though 
critical to a certain extent, it did not dwell upon 
the fact that the experimental evidence of dis- 
integration is slender. It must be acknowledged, 
on the other hand, that it did not refer to the 
doubtful cases of transubstantiation at all. Nobody 
denies that the investigators of radioactivity are 
doing splendid work ; it will also be conceded that 
they are enthusiastic and bold and in a hurry. The 
problems are not mature yet. The value of a 
guiding theory has too much been emphasised of 
late, we think. It may lead and mislead. We quite 
see that the teacher and the experimenter himself 
may almost feel constrained to present his new 
facts, apparently incompatible with old theory, 
under new points of view. But let them verify 
facts and collect more data before general theorising. 








THE BREWERS’ EXHIBITION. 

Tue thirty-ninth annual exhibition of brewing 
machinery, appliances, and produce, now open at 
the Royal Agricultural Hall, Islington, resembles 
very closely its predecessors in recent years. It 
contains much that is of interest, though not much 
that is distinctly new. One of the features of 
the show is the increased application of transport- 
ing machinery as a means of saving labour in con- 
nection with the operations of bottle-washing, 
filling, labelling, &c. This class of machinery has 
so far, we understand, been adopted to a greater 
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extent abroad than in this country, but brewers 
are now alive to its advantages. In the ny 
section, at any rate, several new firms have ap 

on the scene, while the older ones are still well 
represented. The whole of the Great Hall has been 
fully let, and some firms have stands in the Gilbey 
Hall and in the Arcade. 

Bottle-washing machinery is, of course, well to 
the front, but in this there appears to be little 
change since the Exhibition of a year ago. A new 
machine is shown by Mr. D. G. Binnington, King- 
ston Machine Works, Regent-street, Hull, which 
has been specially designed for washing stoppered 
bottles. The construction is simple, and all the 
working parts are above the water. The bottles 
are placed on a vertical circular revolving frame, 
which, as it turns, dips them in the water in a 
tank below. Each bottle is inserted between the 
rinsing jet and the bottle block-brush. Shot or 
marble-like pellets are inserted in the bottles, and 
by their motion tend to clean the inside. After the 
bottle has been placed in position it is lowered in the 
circular frame into hot or warm water, and is there 
filled with the shot from a shot-chamber and also 
with water. When the bottle arrives at the out- 
side brush at the other side of the tank it is well 
brushed and rinsed on the outside, both at the same 
time. It then comes to the vertical position, 
the rinsing-valve opens, and the bottle is cleaned 
inside for some time very vigorously, all the shot 
being removed thereby as well as any particles 
of dirt that may have been left in the bottle. In 
this machine no internal brushes are required, 
the cleaning being done by the marble — 
agitated by an ingenious rocking of the bottle, 
the inside being thoroughly scoured thereby. An- 
other new machine at this stand is Cragg’s patent 
crowning machine, which operates by compressed air. 
Not being belt-driven, it is portable, and can be 
moved as easily as a foot-power machine. There 
may also be seen an ‘‘ Automatic” bottle-washer. 
It comprises a vertical wheel, on which the bottles 
are carried, the bottles being fed in by being 
pressed against spring-holders, two being titted in 
at a time, and, as the wheel revolves, the bottles are 
taken out, also two at atime. The machine travels 
one step every six or seven seconds, giving plenty of 
time for the bottles to be examined. The bottles 
are thoroughly brushed inside and outside. 

Messrs. G. J. Worssam and Son, Limited, Wen- 
lock-road, City-road, London, have an interesting 
exhibit of the Fox-Cole plant for purifying air 
for use in brewing processes. As is well known, 
beer that has collected bacteria in its manufacture 
suffers accordingly, and it is therefore obvious that 
the freer beer can be kept from contamination 
the better will be the final product. It has fre- 
quently been proved that when beer from the same 
brewing is fermented in separate rounds, the 
contents of one round being treated with pure air, 
and the other with air under ordinary atmospheric 
conditions, the beer to which pure air only has 
access has better drinking qualities. It ‘‘ fines” 
better, and its keeping qualities are improved. 
After leaving the copper, beer should not come in 
contact with the atmosphere, and for this reason 
all vessels through which beer passes after leaving 
the copper should be covered in, and pure air blown 
into them. The Fox-Cole plant, by means of 
which air for this purpose is purified, may be seen 
at work at this stand. It consists of a fan, which 
forces the air through an upright cylinder containing 
a series of perforated trays, upon which water is 
allowed to play, the perforations being of such a size 
that the water is held in the trays toa depth of 
several inches. This vessel forms the washer which 
extracts the bulk of the impurities and cools down 
the air in summer as much as 10 deg. to 20 deg. 
Fahr. From this washer the air passes to the 
purifier, which consists of a horizontal circular 
vessel, within which, mounted on a revolving 
shaft, a series of corrugated galvanised cylinders, 
arranged concentrically, but with only about 
4 in. between them, are placed, and these cylinders 
as they slowly revolve dip into a glycerine compound 
at the bottom of the horizontal casing, by which 
means the whole of their surfaces are coated with a 
material that absorbs the bacteria from the air 
passing over it. At each revolution the whole of 
the surfaces are automatically moistened afresh 
with the absorbent. The whole machine is de- 
signed so that it can be readily cleansed and made 
thoroughly sterile by means of high-pressure steam 
blown through it. From the purifier the air is 





temperature so controlled that in winter the air 
can be heated to any desired temperature. The 
machine on view is capable of purifying about 
150,000 cub. ft. of air per hour, and requires about 
5 horse-power to work it. 

At this stand another appliance, which has 
only just been completed, is an ‘‘attemporator.” 
This shows at a glance the amount of water 
that is being used at any moment for spraying or 
for cooling a certain amount of beer after fermen- 
tation. By means of a gauge the head of water 
required for a certain flow is indicated, and the 
supply of water to the tank in order to ensure a 
certain flow is regulated by a cock. The tempera- 
ture is also known. The arrangement is very 
simple and compact. 

essrs. Worssam and Son also show a Harris- 
Fox sprayer, which is independent of pressure 
for its motion, being actuated positively by means 
of ashaft. The water is supplied from a tank, the 
head being kept constant by means of a ball-cock 
valve. The object of this arrangement is to 
prevent any forcible discharge of water and to 
provide a gentle spray like very tine rain. 

Messrs. R. Boby, Limited, Bury St. Edmunds, 
Suffolk, have on view machines illustrating their 
patent system of drums for the production of 
green malt. The automatic ventilation obtained in 
the old type of drum is maintained. The automatic 
ventilation takes place because the carbonic acid, 
which is produced during germination, flows down- 
wards through the green malt because it is heavier 
than air, and as it flows through the bottom part 
of the drum, fresh air enters at the top. The 
drums can, with slight alteration, be made suit- 
able for treating green malt under the ‘‘ Carbonic 
Acid Rest” process, thereby effecting, it is said, 
a saving in malting losses of 3 per cent. In 
this process the barley is steeped in the ordi- 
nary way, but for a slightly shorter time. 
When the malt is just beginning to modify, it is 
placed in air-tight boxes, the false bottoms of 
which are perforated. For about 24 hours it 
remains there undisturbed, and during this time 
the carbonic acid produced by the germination of 
the barley itself accumulates ; in about 24 hours 
about 40 per cent. of the air is carbonic acid. Further 
germination is thereby stopped, and this stoppage 
of the growth at the correct time is the cause of 
the saving obtainable by the process. Although 
the growth is thus arrested, the chemical changes 
still continue well modified, malt being in the end 
obtained equal in every respect, it is claimed, 
 egaaaaaa malt after drying and curing in the 

iln. 

The chief direction, however, in which this firm 
have been devoting their energies is that of pneu- 
matic transporters, which, of course, cannot well 
be shown at an Exhibition like the present, owing 
to lack of space. In this system, the material to 
be transported is carried by air currents in closed 
tubes, and though this method requires rather more 
ated than mechanical systems, its reliability and 

ndiness make it in many ways preferable. Itmay 
also be frequently employed where other methods 
are prohibited. The system is simple, the air 
being drawn off through a tube by means of 
an efficient vacuum pump, and the material being 
carried with it after being sucked up through 
nozzles or receiving funnels. At the end point 
the material is caught by the discharger, and is 
uniformly distributed. The air, before entering 
the pump, is purified from dust and dirt. In some 
cases the air is compressed, and the grain or other 
material is blown along instead of being drawn. 
This firm have for a long time been devoting them- 
selves to this subject, and have installed a great 
many plants in different parts of the world. 

Another firm exhibiting pneumatic transporting 
machinery are the Seck Engineering Company, 
Limited, St. Lawrence House, 48, Mark-lane, 
London, E.C., who have at their stand a plant 
of this kind, which is carrying malt from the 
main entrance and Gilbey Hall. We have, how- 
ever, referred to this firm’s apparatus in pre- 
vious issues, so need not say more about it here. 
The firm have a new barley-dressing machine which 
has several good mechanical features, among which 
are ring lubrication to all the bearings. e firm 
also exhibit asmall weighing-machine which weighs 
the malt before it goes into the mill. The beam 
has two equal arms, and there are two feed-gates, 
one of which closes when the weight is almost 
reached on the hopper. It is very well made and 


passed through a special steam-heater, and its | of simple construction, the bearings being carefully 





hardened steel knife-edges. The firm have recently 
put in a pneumatic unloading plant at Vauxhail 
capable of unloading 30 tons per hour, and are now 
putting in another for the Manchester Ship Cana! 
capable of dealing with 40 tons of grain per hour. 

Messrs. H. Pontifex and Sons and Farringdon 
Works, Limited, Shoe-lane, E.C., have a very fine 
exhibit of their standard beer perfectioners, but as 
we have previously described these we need not 
refer to them further. Though very comprehen- 
sive, the exhibits here are similar to those shown 
last year, with addition, of course, of small im- 
provements in details. This firm have, we under- 
stand, built new works at Kay Mills, Yardley, near 
Birmingham, which cover 24 acres. These works 
include a large iron foundry, a brass foundry, 
an engineering shop, a pipe shop, and heavy and 
light coppersmiths’ shops. They are fitted with two 
10-ton travelling cranes and one 5-ton crane, and 
employ about 300 men. The London works were 
burnt down last November, the business being 
removed, pro tem, to 2548, Gray’s Inn-road, W.C. 

At the stand of the Aluminium Plant and Vessel 
Company, Limited, Point Pleasant, Wandsworth, 
S.W., there may be seen a very large aluminium 

ressure vessel, capable of containing 150 barrels of 
r. It is 17 ft. 6 in. long and 3 ft. in diameter, 
made for a working pressure of 15 lb. per square 
inch. In addition to this, there are many other 
fine examples of aluminium work at the stand. 

While on the subject of large vessels, we must 
not forget to call attention to the stand of the 
Grevenbroich Engineering Company, whose sole 
agents for the United Kingdom and the Colonies 
are Messrs. Butler Brothers, 62 and 63, Minories, 
London, E. There may be seen a large glass 
enamelled steel storage tank and a glass enamelled 
steel fermenting vat, both complete with fittings ; 
these are well worth inspection as very fine examples 
of workmanship. A special feature of these vessels 
is the way in which the heads and bottoms are 
dished and flanged. 

Messrs. Anker Brothers, Roman Wall House, 
Crutched Friars, London, E.C., exhibit a Gasquet 
Pasteuriser for beer, which has been made to work 
with great exactness. Every five minutes a clock 
strikes and calls the workman’s attention to the 
teurising is done in a very uniform 
way, and each bottle must be exposed to the same 
amount of heat for the same length of time. It is 
claimed that all the different types of micro- 
organisms generally found in beer are killed, and 
it is assured that a later fermentation of the beers 
is impossible. 

The bottles are put into segments, which are 
connected together, and are filled with water. The 
segments are generally arranged in a circle. They 
are connected in such a way that the overflow of 
each is led to the bottom of the next, the effect 
being that the hottest water of a segment, which 
will naturally rise to the surface, will go through 
the overflow to the next segment. The circulation 
is, moreover, made certain by means of a suction- 
pipe, on the end of which is fixed an injector, 
which draws the water out of the segment into a 
reservoir placed in the centre of the circle formed 
by the segments, and with it two steam-pipes are 
connected, one of which supplies heat to the water 
in the reservoir, and the other works the injector. 
When the reservoir is filled, an equal amount of 
hot water will flow out of the delivery pipe into 
the segment, the contents of which are to be 
pasteurised, as that of the cold water that is being 
injected into the reservoir. The suction and 
delivery pipes are so arranged that they may be 
directed to any part of the circle of segments. The 
temperature of the water leaving the delivery pipe 
is known. Put briefly, when the bottles in each 
segment have been exposed to the required tem- 
perature for the necessary time they are removed in 
turn, the beer in them being pasteurised. The 
apparatus is much too complicated to describe in 
detail without illustrations, but the principle is that 
the bottles of beer are put into segments containing 
water, which gradually raises their temperature to 
the maximum, at which they are allowed to remain 
for 20 minutes, and are then removed. Other 
machines at this stand are a ‘* Vulcan ” filter, with 
double filtering chambers, and a ‘*‘ Vulcan” eco 
nomic racker, and a pulp washer for treating cotton 
pulp for making the filters. This last is a ne* 
machine, and consists of a cylindrical heating- 
chamber which contains the pulp to be washed. 
the centre of this vessel is a vertical annulai 
cylinder, through which steam circulates, but the 


machine. The 
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steam does not come directly incontact with the wash- 
ing water. Inside this annular cylinder a helical 
screw works to give movement to the water, the 
water being drawn down by the screw and forced out 
at the bottom, whence it returns again outside to 
the top. The apparatus appears to be very efficient. 

In addition to those we have described there are, 
of course, many other stands of interest, but to 
these we cannot, owing to lack of space, now allude. 
The Exhibition closes to-day. 





NOTES. 
PrRoJECTED SCANDINAVIAN-INTERNATIONAL TRAFFIC 
Routes. 

Tue projected railway connection between Rédby 
and Tehmeru continues to attract attention, and its 
advantages, compared with more easterly routes 
between Scandinavia and the Continent, seem 
obvious. Starting from Copenhagen, a direct line 
from Copenhagen to Kége and a bridge over (or 
tunnel under) the Manced Sound are essential fea- 
tures of the scheme. The adoption of a bridge 
appears the more probable. This was only just 
negatived by the Danish Parliament two years ago. 
The proposal is put forward for a third link ina 
line direct from Orehoved (the island of Falster) to 
Ridby Harbour, with a bridge over the Guldborg 
Sound at Guldborg. On the German side several 
new works would be necessary, including a railway 
from Puttgaarden in a southern direction, The 
distances would be Hamburg-Puttgaarden, 148 km.; 
Puttgaarden-Rédby, sea crossing 18 km. ; Rédby- 
Copenhagen, 161 km., or 327 km., or 205 miles. 
This will enable the present time of 9} hours from 
Hamburg to Copenhagen to be reduced to 5 hours 
20 minutes, and the realisation of this plan should 
prove a great boon to the West German and West 
European traffic. At the same time the Prussian and 
Swedish authorities are engaged upon improving 
the Trelleborg-Sassnitz route, a large bridge at 
Stralsund, and improvements on the Riigen 
island railway being important features in this 
connection. Kiel, on the other hand, is anxious 
to preserve the old-established route, Copenhagen- 
Korsér-Kiel-Hamburg, and, so as to reduce the 
time, it is proposed to put steamers of 20 to 22 
knots speed on the Korsér-Kiel route. The sea 
voyage will take from 14 hours to about 3% or 
4 hours, whilst by a direct line from Neumiinster to 
Hamburg central station, a saving of ? hour would 
be obtained. On the Copenhagen-Korsér route 
a saving of some 26 minutes might also be brought 
about by raising the speed, so that the trip, Copen- 
hagen-Hamburg, would take about 7 hours. In 
other directions new schemes are being proposed 
with a view of establishing a quick connection 
between England and Norway and Russia. This 
month the State-subsidised steamer line, be- 
tween Bergen and Newcastle, will be made to run 
in connection with the new night trains on 
the Christiania~-Bergen Railway, and other trains 
will also run in connection with the day trains to 
and from Stockholm. In this way a regular Stock- 
holm-Christiania-England service will be estab- 
lished. By means of the steamers between Stock- 
holm and Abo the connection will be extended to 
Finland and Russia. Yet another scheme is being 
considered—viz., a steam-ferry connection between 
a South Norwegian port and Frederikshavn, in 
North Jutland, with improved train service through 
Jutland to Hamburg. 


CANCER AMONG TIN-PLATE WORKERS. 


It may not be—very probably is not—generally 
known that in the tin-plate trade, as a whole, 
the mortality of the workers between the ages 
of thirty-five and forty-five is below the stan- 
dard for occupied and retired males, but that 
at every other age the standard is exceeded, the 
excess being greatest at the early ages. The com- 
parative mortality figure in the main working 
period of life is 4 per cent. above the average, 
and the diseases from which the workers suffer are 
cancer, phthisis, and affections of the nervous, re- 
Spirstory, and urinary systems. It appears that in 
the tin-plate trade cancer has increased of late 
years, and among all males, who suffer from this 
disease, it attacks the digestive system in forty-six 
cases out of every hundred. The increase has 
been from @ comparative mortality figure of 60 
in 1590-92 to 95 in 1900-02, as against 54 in 1890-92 
and 68 in 1900-02 among all males. It has not 
been possible, however, to distribute accurately 
the incidence of this disease among various branches 


of the trade owing to lack of sufficient information 
on death certificates as regards occupation. Inter- 
esting particulars are given on this subject in a 
recent report (Cd. 6394, price 104d.) issued by the 
Home Office, on the conditions of employment 
in the manufacture of tin plates. From this we 
gather that the difference between the percentage 
of deaths from cancer and other diseases affecting 
the digestive system among the whole of the fifty- 
three tin-house operatives who died, as mentioned 
in a table given in the report, and among all 
males, is very small. Of fifty-one more recent 
deaths, however, among tin-house operatives there 
were five cases of cancer and four of other diseases 
affecting the digestive system, or 17.6 per cent., as 
against 5.5 per cent from these diseases affecting all 
males. It must be noted, however, that the tin- 
house only forms between a quarter and a fifth of 
the total employment in the tin-plate trade. In 
the case of cancer the increase is not thought to be 
due to any local prevalence of the disease, which 
does not account for more than 3.2 per cent. of all 
the deaths among Glamorganshire males, and for 
5.2 per cent. among all males. It is a particularly 
interesting and important matter, because if the 
increase is really due to some effect of the tinplate 
industry, it points to the need fora careful inquiry. 
It is now proposed to issue regulations for works in 
which the tinning of iron and steel in sheets is 
carried on. The proposed regulations, which are 
now issued in order that objection to them to 
be raised, if desired, are as follow:—(1) Tin- 
ning shall not be done except in connection 
with an efficient exhaust draught. (2) Cleaning 
or dusting, which latter means polishing such 
sheets after cleaning, shall not be done except 
under such conditions as to prevent, as far 
as practicable, the escape of dust into the air 
of any place in which work is carried on. (3) In 
every room in which the processes of tinning, 
cleaning or dusting are carried on, the walls shall, 
unless they have a smooth impervious surface, 
be limewashed once at least within every fourteen 
months, to date from the time when they were 


impervious surface, shall be washed with hot water 
and soap once at least every fourteen months, to 
date from the time when they were last washed. 
(4) If in granting a certificate of fitness to any 
person under sixteen years of age for employment 
in the factory the certifying surgeon requires, by 
signed and dated entry in the General Register, 
either (a) that the weight which that person is 
permitted to lift or carry shall not exceed a certain 
weight ; or (b) that after the lapse of six months from 
the date of the certificate that person shall not be 
employed in the factory without further examination 
vn certificate ; that person shall not be employed 
in contravention of such requirement. (5) No person 
shall interfere in any way, without the concurrence 
of the occupier or manager, with the means and 
appliances approved for the removal of dust and 
fumes, and for the carrying out of these regulations. 


DisInTEGRATION OF Metats spy Heat. 


Some interesting experiments on the disintegra- 
tion of hot metals were recently described in the 
Journal de Physique by Messrs. G. Reboul and 
E. G. de Bollemont. These experimenters placed 
two sheets of different metals, facing one another 
and only a few millimetres apart, in a tubular 
electric furnace, and observed that a deposit of 
one metal was formed on the other. One metal 
was in the form of a sheet, about 2 cm. square, of 
platinum ; the other was a narrow strip (0.5 mm. 
in width) of copper foil, sometimes in the shape 
of across. When the furnace was heated, a black 
deposit of the same — as the strip of copper 
formed on the platinum, but when the heating was 
continued the deposit a red again. This 
feature was not noticed by Blondlot, who investi- 

ted the phenomena of disintegration of metals 

y heat in a similarly constructed apparatus. 
When the furnace temperature was about 400 deg. 
Cent., the deposit was found to vanish again in 
30 minutes; when 900 deg. Cent., in half a minute. 
When the experiment was repeated with the 
same piece of copper, the deposit became much 
less dense ; the nature of the copper foil also had 
a marked influence on the effect. e best deposits, 
with the sharpest outlines, were secured when the 
two metals were not more than 1 mm. apart. 
When the distance exceeded 3 mm., there was 
hardly any deposit. These experiments were made 





in air at ordinary pressure; in a vacuum the 


last lime-washed ; and if they have such a smooth 





phenomena were of the same nature, and in 
atmospheres of oxygen, nitrogen, carbon dioxide 
were also much the same; in hydrogen, however, 
the deposited cross simply consisted of an outline, 
as if rayshad merely been shot off from the edges of 
the copper foil, and not fromthe body. In all these 
cases, the copper was deposited as such or as a com- 
pound on the platinum. It was found that platinum 
could be replaced by other metals without affecting 
the phenomena ; but the experiment failed when 
nickel, iron, aluminium were substituted for the 
copper. Silver, however, produced a deposit on the 
metal opposite. The explanation suggested is that 
the gases occluded in the copper and in some other 
metals are liberated by heat and carry metallic par- 
ticles with them, which, being shot off, are collec- 
tively deposited on a screen which is close by, but 
ap more dispersed when the screen is at some 
distance. When the experiment is repeated several 
times, the store of occluded gas in the copper becomes 
exhausted ; and when the furnace temperature is 
high, the metal already deposited is again vola- 
tilised. The experiments described are not sufli- 
cient to meet all objections, but the suggestion 
appears acceptable. On the other hand, Mr. 
J. H. T. Robertson, of the University of Liverpool, 
mentioned some experiments in Nature of 
August 29, which led him to different conclusions. 
Mr. Robertson states that occluded gases do not 
carry metallic particles with them when liberated, 
and that platinum and the platinum metals, which 
are hardly oxidisable, do not disintegrate when 
heated in nitrogen, hydrogen, and a vacuum, but 
that hot platinum does lose weight in oxygen, and 
that this loss is diminished when the oxygen pres- 
sure is diminished ; it is therefore not simply a ques- 
tion of volatilisation. Heating platinum in glass 
vessels in an atmosphere of oxygen, he found that a 
black mirror settled on the glass wall, and that the 
loss in weight of the platinum and the amount 
of oxygen absorbed corresponded to the weight 
of the black deposit, which he regards as an 
unknown platinum oxide. Now platinum oxides 
are not unknown; they have been studied in 
recent years, especially by Wohler, and they appear 
to play an important part in so-called ‘etal ytic 
phenomena. e formation of an oxide would 
therefore not be surprising, and this oxide might 
be more volatile than the platinum metal ; osmium 
oxide is very volatile. r. Robertson does not 
give figures, but he mentions that the oxide became 
decomposed on being heated, and yielded a bright 
platinum mirror, which was soluble in aqua regia, 
while the black deposit was insoluble. We should 
in this connection draw attention to the experi- 
ments of Kohlschiitter, who has found the cathode 
volatilisation of metals to be influenced by the nature 
of the gaseous atmosphere in which the volatilisa- 
tion takes place. The chief gases he experimented 
with were hydrogen, nitrogen, and argon. 








Hupson Bay Rariway.—The Canadian Government 
has let a contract for the last section of the Hudson Ba 
Railway, which, it is hoped, will be completed by 1914. 
This last section, extending from Split Lake to the Bay, 
is 165 miles long to Port Nelson and 245 miles long to 
Fort Churchill. The link is to be built by Mr. J. D. 
McArthur. 





Wrretess TriecGrapHy.— The Marconi and the 
Waldemar-Poulsen wireless telegraph systems are at 
resent both displaying much energy, and appear to 
ave entered into a more active competition. The Mar- 
coni Company is striving after an all-world scheme, 
and has of late, besides negotiating with England and 
other Powers, been endeavouring to bring about a Scan- 
dinavian arrangement. A contract has concluded 
with the Norwegian authorities for a Nor ian- 
American Marconi line, subject to the sanction of the 
NorWegian Parliament. This arrangement stipulates 
the erection of powerful stations in Norway and near 
New York, intended to work the traffic between North 
America and Northern Europe, Norway, Sweden, Den- 
mark, Finland, Russia, and Westhem Germany. The 
Norwegian State is to pay the company a sum of 70,000/. 
The profits are to be divided evenly between the two 
contracting parties. The contract embraces a period 
of 25 years, after the expiration of which the Norwegian 
Government has the right to renew the contract. “The 
stations are to be built as soon as possible, and are to be 
ready within a year of the date when foundations and 
buildings are finished. The situation of the station on 
the Norwegian side has not yet been decided upon. 
The station itself is calculated to cost rather more than 
100,000/. ; it will probably be so constructed that tele- 
ms can be received and despatched at the same time. 
here will be an ordinary telegraph-station, and most 
likely a smaller wireless station in connection with the 
main station. The distance between the two stations 
will be some 6000 kilometres, the longest distance as yet 
attempted between two wireless telegraph stations, 
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INDUSTRIAL NOTES. 


Propas_y the most important labour announcement 
that has been given to the public for a considerable 
time was made known on Monday evening last, the 
result of the meeting of the representatives of the 
colliery proprietors and miners of the English Feder- 
ated area, comprising England (with the exception of 
Northumberland and Durham) and North Wales, at 
the Westminster Hotel, being then declared. The 
announcement is of such importance that it raises 
strong hopes that a more lasting peace is now in sight 
than has seemed possible fora long time. The agreement 
arrived at means that about 400,000 men employed in 
the coal-mines of the area will each get an advance of 
ls. a week. On the face of it this may not appear 
such a large sum, but it is something very helpful in 
the miner’s wage, and means a total outlay by the 
employers of about 1,000,000/. a year. Nor is this all 
of the agreement, for it has been arranged to continue 
the Conciliation Board for three years, which in itself 
is a guarantee, at a rate for that time, that there will 
be peace if the men keep it honourably. This important 
decision has not been arrived at hastily, the matter 
having been discussed on several former occasions, the 
application for an increase having first come from the 
men, Certain conditions were, however, imposed by 
the employers which the men did not approve of, and 
the subject was left for a while, though an amended 
offer was afterwards made which was submitted by 
the men’s representatives to the consideration of the 
various districts. On Monday last, when the Board 
reassembled, the representatives of the miners brought 
their mandate, and separate conferences were at first 
held. Eventually, however, the employers and em- 
ployed came together, and finally, after deliberating, 
with short intervals, for about two hours, the agree- 
ment we have referred to was arrived at. In detail 
the agreement is as follows :—(1) That the Concilia- 
tion Board be continued until March 31, 1915, deter- 
minable thereafter by a three months’ notice on either 
side, with a minimum of 50 per cent. above the 1888 
rates, and a maximum of 65 per cent., procedure 
regulations of the present Board to apply. (2) That 
an advance of 5 per cent. in wages be paid to all 
underground workmen, and those on the pit-banks 
and screens, manipulating coal, by putting on the 
reduction of 5 per cent. made as from the first 
making-up day after March, 1909, such advance 
to commence as from the third making-up day in 
October. (3) That the above advances be applied 
as regards boys and day-wages men, either upon 
the basis rate of 1888 or upon the list rate, as has been 
the case hitherto; and where workmen are paid 
by contract, and are not earning the minimum rate 
fixed by the Joint Board for the district, there shall 
be paid to such workmen, and those employed by 
them, in addition to the minimum 5 per cent. on the 
1888 rates, so long as the wages remain at 55 per 
cent. above the standard of 1888. In the event of a 
reduction in wages the above addition is to be subject 
to such reduction. 

The terms of the old agreement for the continuation 
of the Conciliation Board, and the method of applying 
the advance of 5 per cent. to contractors are outside 
the powers of the board, but on the recommendation 
of the board the coalowners in the Federated area 
have agreed that the 5 per cent. advance shall be 
applied in the manner provided for in clause 3. The 
agreement was signed both by the employers and the 
men’s representatives. 

This new agreement seems to be very generous 
to the men; indeed it is regarded as the most 
generous one that the Conciliation Board has ever 
signed. It is understood that when the proposal was 
put before the meeting of the men’s section 

rior to the conference there was a large majority 
in favour of acceptance, and with the exception of 
Yorkshire practically all the districts within the 
area were in favour; the Lancashire miners, for the 
first time in the history of these Conciliation Board 

reements, were favourable to it. It was thought, 
however, by some that the proposed maximum of 
65 per cent. ought to be increased to 70 per cent., and 
there was an expression that the 15 per cent. between 
the maximum and the minimum was not enough in 
the case of a coal boom. , 


On Saturday last a conference of representatives of 
the Amalgamated Society of Dyers, the National 
Society of Dyers, the Gas-Workers and General 
Labourers’ Union, the Radcliffe Society of Stain- 
Dyers, and the General Union of Textile- Workers was 
held at Bradford to consider the proposal for a joint 
demand for a general advance of wages. Previous to 
this, meetings of the various branches of the societies 
had been held all over Lancashire and Yorkshire, and 
before Saturday it had been arranged to make a united 
demand on all the firms engaged in dyeing, bleaching, 
and kindred trades for an advance to 7d. an hour for 
all employees over twenty-two years of age, with an 
poet wos. advance to all those under that age. Certain 
concessions with regard to overtime were also to be 





made. Previous to Saturday last the textile-workers 
had not been represented at any of the meetings, 
and before they decide whether to join the dyers 
in their demands they are to have another meet- 
ing. At the close of Saturday’s meeting the follow- 
ing announcement was made :—‘‘ All firms in York- 
shire and Lancashire have been scheduled, and in 
order to make the list quite complete these have 
been corrected by means of trade directories. The 
conference has decided that the applications be made 
for 7d. an hour, time and a half for overtime after 
6 o’clock, and the abolition of overtime between 
12 o’clock noon on Saturday and 6 a.m. on Monday. 
It was further decided that the application be sent in 
not later than November 1, and that a manifesto be 
sent to all the workers covered by the application. 
It was also decided that the application shall be 
a joint one under the head of the societies con- 
cerned in the agitation, the central office for replies 
to all communications to be 90, Tunbridge-road, 
Bradford. In response to a request the General 
Union of Textile Workers are calling a conference of 
their executive on Saturday next to consider whether 
they shall join in the demand. A committee, consist- 
ing of four representatives from each of the societies 
concerned, was appointed to draw up the application. 
No action is, however, to be taken until it is sub- 
mitted to another general conference. It was thought 
that about ten days would elapse before a reply was 
received from the employers. In the dyeing trade 
the standard rate of wages at present varies from 26s. 
to 28s. a week of fifty-four hours for men over twenty- 
two years of age. If successful, the men of that age 
will receive 3s. 6d. a week more than they do now, 
and the younger men will benefit in proportion. 
The number of dyers and finishers affected in Lanca- 
shire and Yorkshire is about 22,000. 


On Thursday last week a Conference was held at 
Leith of the representatives of the carting contractors 
and the carters who have been on strike, and it was 
resolved that both sides should agree to arbitration. 
The agreement arrived at is to be binding until May 15, 
1915, after which date it is to be determinable on three 
months’ notice. The men are to return to work pend- 
ing the arbitration. 


The miners’ delegates of Lancashire and Cheshire 
held a Conference at Wigan on Saturday last and 
accepted the proposals of the English Conciliation 
Board for a settlement of the miners’ application for 
an increase of 5 per cent. in wages subject to certain 
points being made clear. 


With regard to the agitation for higher wages, it is 
stated in the Manchester Guardian that the Railway 
Clerks’ Association has collected detailed family 
budgets in order to show the average cost of living 
amongst this class of men. The number of these 
budgets collected was about 600, and the general 
secretary of the association has furnished the following 
particulars to his members :— 


Average Surplus 
Expen- 
diture. 


Average Clerk's 
Railway. in Weekly 
Family. 





Great Central 
Great Eastern .. 
Great Northern. . 

Do. London 
Great Western .. - 
Lancashire and Yorkshire 
London and Brighton. . = 
London and North-Western . 
Metropolitan .. ae 2 

Do. District .. 

North-Eastern .. 
North Stafford .. 
South-Eastern .. 
Caledonian oe - 
Dundee and Arbroath. . - 
Glasgow and South-Western. . 
North British .. os a 


0 
6]) -0 11} 
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It would be interesting to see the particulars of these 
expenditures in detail, in order to ascertain how much 
of any increase has been due to a rise in the cost of 
food, house-rent, &c., and how much to such extra- 
neous things as picture-shows. 


There is again a feeling of anxiety in the South 
Wales coal-field, caused by the feeling of resentment 
that exists over the delay in settling points in dispute 
under the Minimum Wages Act in connection with 
the exclusion of certain classes of workmen from the 

rovisions of the Act. Provision was made under 

rd St. Aldwyn’s award that differences which could 
not be settled should be referred to umpires, but in 
nearly all cases of dispute agreement has failed, and 
hundreds of men are unable to ascertain their position. 
It is probable that Lord St. Aldwyn will nominate the 
umpires himself, but as the number ef disputes that 
have accumulated is very great, the settlement of 
them will take many months. 

A threatened strike has been settled at the Rhymney 





Tron Company’s mines along the whole of the com- 
pany’s properties within the upper districts of the 

hymney Valley. A stoppage was threatened because 
of the non-payment of arrears due under the Minimum 
Wage Act. The men could not easily prove their 
claim, and the general manager has offered to pay half 
the amount of the claims sent in without the neces. 
sity of proof, an offer that has been accepted by the 
men. 


On Tuesday last a strike commenced at the Ynysfeio 
Colliery, Treherbert, in consequence of a dispute with 
regard to back payments under the Minimum Wage 
Act. f 


There was another sitting on Tuesday last of the 
Select Committee which is inquiring into the condi- 
tions of employment of Post-Office servants. The 
statement made by Mr. A. Lynes, who represents the 
United Kingdom Postal Clerks’ Association, was that 
the Postmaster-General’s statement showing that the 
average weekly wage of male sorting-clerks and tele- 
graphists was now 38s. 6d. compared with 33s. 1d. in 
1907 was misleading, because it made the normal pro- 
gression according to the scale appear as if it were a 
special increase yin Mr. Lyne’s estimate was 
that the increase in the cost of living, particularly in 
London, made the weekly rate of wages in relation to 
purchasing power 2s. 7d. a head less than it was 
15 years ago. The Committee was adjourned. 


An arrangement has been arrived at with regard to 
the dispute at the Astley and Tyldesley collieries 
over the employment of non-unionist miners, the 
Tyldesley Miners’ Federation and the management 
having agreed that only union men shall be employed. 
In consequence of this the fourteen days’ notice, which 
expired on Tuesday last, was withdrawn. Another 
strike of 500 miners at the Ramsden pits, however, is 
threatened unless the one non-union manemployed there 
joins the federation. Thus the trade-union tyranny 
continues. 








University oF Lonnon, Kine’s CoLtitece.—A special 
course of lectures, on ‘‘ Applications of Chemistry to 
Engineering,” will be given by Mr. James Swinburne, 
M. Inst. C.E., M.I.E.E., F.R.S., on Fridays, at 6.30 p.m., 
commencing November 1. These will deal with feed- 
water and boiler incrustation, combustion, smoke; pro- 
ducers, internal-combustion engines, coal gas; alloys, 
especially iron ; rust and corrosion of iron; browning, 
barffing, sherardising, galvanising, tinning; solders; 
explosives—black powder, gun-cotton, nitro-glycerine, 
dynamite, picric acid ; acetylene ; photo-drawings ; con- 
crete. Fee for the lecture course, 1/. 1s. 


PERSONAL.—Owing to the various notices that have 
appeared in the public Press with regard to the fire that 
recently occur in the wood-working department of 
Messrs. Samuelson and Co., Limited, Britannia Works, 
Banbury, the firm have asked us to state that, beyond the 
pecuniary loss that will accrue, they have not suffered, 
and (by transferring their carpenters into another part 
of the works) they are in a position to continue their 
manufactures and to execute all orders as quickly as 
hitherto, and the machines that are destroyed are being 
rapidly replaced. Their large stock of timber was in no 
way jeopardised.—We understand that the Aster Engi- 
neering Company, Limited, Wembley, Middlesex, are 
now manufacturing the Aster semi-Diesel engine under 
the Westinghouse-Cross patents. 


Economy or Magine O1t-Encines.—In the inaugural 
address of the fifty-sixth session of the Institution of 
Engineers and Shipbuilders in Scotland, delivered on 
Tuesday night at a meeting in the Institution Hall, 
Mr. E. Hall Brown, who - begins his second year 
of office, gave some interesting details of the perform- 
ance of tBe oil-engines in the ship Eavestone, fitted 
by Messrs. Richardson, Westgarth and Co., Limited, 
and of the Carels type (see ENGINEERING, vol. xcill., 

80). These showed a considerable commercial 
gain, in spite of the present high price of oil in (ireat 
Britain and on the Continent. On the last voyage the 
average speed loaded was 9.41 knots, with an oil con- 
sumption of 3.6 tons per twenty-four hours. The 
steam-driven vessels of the same dimensions, but of 
slightly less carrying capacity, averaged 8 to 8} knots 

ed, on a consumption of 13 tons of coal per twenty- 
four hours. The present price of oil-fuel, which was 
in the neighbourhood of 70s. per ton, was a con- 
siderable handicap when a vessel was trading from 
Great Britain to European ports; but on a voyage 
which the Eavestone has just started—from Hartle- 
1 to Spain, the United States, and home—the 
Seahorse could be filled in America at about 30s. per 
ton. So long as the present - prices of oil ruled in 
this country the vessel would take the bulk of her 
supplies from the United States. From the shipowners 
point of view the Eavestone showed a satisfactory return 
on the capital involved, even with oil at its present prices. 
He wished to add, however, that the margin of profit as 
compared with steam was not all gain, as the initial cost 
was higher in the case of the oil-engine. From the sea 
going engineer’s point of view the improvement was 
marked, as life was much less arduous and the conditions 
much more pleasant on oil-engined vessels than on those 
ropelled by steam-engines. Future developments were, 
S concluded, dependent entirely on the cost of fuel, 
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NOTES FROM THE NORTH. 

Giascow, Wednesday, , 

Glasgow Pig-Iron Market.—Last Thursday morning 
the pig-iron market opened with a firm tone, and 5000 
tons of Cleveland warrants were done at 66s. 8d. and 
66s. 9d. cash, 67s. 14d., 67s. 2d., and 67s. 1d. one month, 
and at 67s. 74d., 67s. 54d., and 67s. 6d. three months. 
There were sellers over at 66s. 9d. cash, 67s. 2d. one 
month, and 67s. 74d. three months. In the afternoon 
Cleveland warrants were steady, but dealing was limited 
to 4000 tons at 67s. 2d. one month and 67s. 9d. three 
months, and closing sellers’ quotations were 66s. 94d. 
cash, 67s. 2d. one month, ol 67s. 94d. three months. 
On Friday morning the market continued firm, and 
Cleveland warrants amounting to 4000 tons changed 
hands at 66s. 10d. cash, and 67s. 9d. three months, 


with closing sellers at 66s. 1ld. cash, 67s. 3d. one 
month, and 67s. three months. Hematite was 
very strong, and 1 tons were done at 8ls. 11d. 


cash, and 82s. 14d. one month, with cash sellers over at 


82s., and buyers at 81s. 10d. At the afternoon session | 


Cleveland warrants improved slightly, and 5000 tons 
were dealt in at 66s. 114d. and 


month, and 67s. 9d. three months. Closing prices were 
66s. 114d. cash, 67s. 44d. one month, and 68s. three months 
sellers. Hematite was unchanged at 82s. cash sellers. 
On Monday morning the tone was steady, and the business 
consisted of 5000 tons of Cleveland warrants at 66s. 114d. 
and 66s. 11d. cash, 67s. four days, 67s. 34d. and 67s. 4d. 
one n onth, and at 67s. 11d. and 67s. 104d. three months. 
At the close there were sellers over at the higher values 
for each position, and of hematite at 82s. cash. The 
afternoon session was more active, but prices were very 
weak. The turnover consisted of 9000 tons of Cleveland 
warrants at 66s. 7d. and 66s. 6d. cash, 66s. 9d. four 
days, (6s. 94d. eleven days, and from 67s. 2d. to 
66s. 10d. one month, and closing quotations were 66s. 7d. 
cash, 66s. 11d. one month, and 67s. 74d. three months 
sellers. On Tuesday morning weakness again prevailed, 
and some 4000 tons of Cleveland warrants were put 
through at 66s. 34d. cash, 66s. 6d. sixteen days, 66s. 7d. 
twenty-four and twenty-seven days, 66s. 8d. one month, 
and 66s. 9d. November 26. Sellers’ closing prices were 
66s. 4d. cash, 66s. 8d. one month, and 67s. 4d. three 
months. Hematite was also easier, with sellers at 
81s. 74d. and buyers at 81s. 44d. cash. In the afternoon the 
downward tendency made further progress, and 2000 
tons of Cleveland warrants changed hands at 66s. 4d. 
six days, 66s. 74d. and 66s. 6d. one month, and 67s. 14d. 
three months, and the session closed with sellers. at 
66s. 2d. cash, 66s. 6d. one month, and 67s. 14d. three 
months. Cash hematite was quoted by sellers at 81s. 6d. 
When the market opened to-day (Wednesday), the 
tone was stronger, and Cleveland warrants recovered 
3d. of the previous loss. The turnover was limited to 
2000 tons at 66s. 44d. cash, 66s. 74d. nineteen days, and 
66s. 9d. one month, and closing sellers quoted 66s. 5d. 
cash, 66s. 94d. one month, and 67s. 44d. three months. 
There were buyers of hematite at 81s. 9d. one month, but 
no sellers. In the afternoon Cleveland warrants were 
quiet, and 2000 tons were done 66s. 94d. one month. The 
market closed with prices firm at 66s. 6d. cash, 66s. 10d. 

one month, and at 67s. 44d. three months sellers. Hema- 
tite was quoted at 81s. 74d. cash, and 82s. 6d. three 
months sellers, but buyers were absent. 


Sulphate of Ammonia.—The tone of the sulphate of 
ammonia market has been easier during the past week, 
and the quotation is down 2s. 6d. per ton. The price for 
prompt lots is now 14/. 2s. 6d. per ton, Glasgow or Leith. 


_ Scotch Steel Trade.—There is no appreciable difference 
in the state of the Scotch steel trade since last report, 
but, if anything, local inquiries are not quite as numerous. 
The output is, however, greater than at any previous 
period in the history of the trade. The export business 
is rather more active, and not only have a fair number of 
new contracts been fixed up, but some large inquiries 
are at present on hand. Of course, delivery is a 
great factor which has to be considered, and if pro- 
ducers were able to guarantee a tolerably early date, 
fresh bookings would be exceedingly heavy. Black and 
galvanised-sheet makers are being very hard pressed for 
deliveries, but the shortage of raw material is tellin 

very much against the output. Inquiries for structura 
sections generally are very satisfactory, and prices all 
round are very firm. 


_ Malicable-Iron Trade.— Conditions in the malleable- 
iron trade are practically unchanged this week, but makers 
report a very heavy demand from the Colonies. Several 
good lots have been booked, at prices which are a shade 
above those ruling for home business, and all the estab- 
lishments are well employed. For local delivery, the 
current price for ‘‘Crown” bars is 8l. 2s. 6d. per ton, 
less 5 per cent. 


Scotch Pig-Iron Trade.—Buying of Scotch pig iron has 
been rather dull of late, but business already booked 
amounts to such a heavy tonnage that months must 
elapse before existing contracts are cleared off. Deliveries 
are on a large scale, and every endeavour is being made 
to supply the urgent requirements of consumers. Some 
good inquiries are on hand at present, but makers are 
unwilling sellers, except at full prices. The following are 
the a quotstions for makers’ (No. 1) iron:—Clyde, 

a 


_ Sd. ; Calder, 79s.; Gartsherrie, 82s. 6d. ; Summer- 
on SIs.; Langloan, 82s. 6d. (all ship at Glasgow) ; 
lengarnock (at Ardrossan), 82s. 6d. ; Shotts (at Leith), 


8ls.; and Carron (at G 


also in quiet demand, 
Se ler 8 


mouth), 81s. Hematite is 
; although deliveries are heavy. 
quote 85s. per ton as the current price, but buyers 


consider that figrre too high, with the result that fresh 
are still smal). 


sales 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Sheffield’s New Lord Mayor.—The Lord Mayor elect 
of Sheffield is Councillor Samuel Osborn, a member of the 
firm of Samuel Osborn and Co., Limited, Clyde Steel 
Works, Wicker, Sheffield. His appointment once more 
illustrates the close connection between the t indus- 
trial interests of Sheffield and the civic life of the 
city. It also maintains a family tradition. Both Mr. 
Osborn’s father and grandfather were mayors of Sheffield, 
and his brother, Mr. W. F. Osborn, who is chairman of 
the company, was Master Cutler in 1906. The firm of 
Samuel Osborn and Co. has obtained a wide reputation 
as manufacturers of the best quality of steels, and par- 
ticularly as pioneers in the production of high-speed steels, 
of which their Mushet and “Special” brands are well 
known. Like many another big Sheffield concern, it had 
smal] beginnings. The business was founded by the late 





lld. cash, 67s. 3d. | 
twenty-two days, 67s. 34d. twenty-eight days, 67s. 4d. one | 





Mr. Samuel Osborn in 1852, at Brookhill, and these 
remises are still used by the firm as a file factory. 
“leven years later the extensive works in the Wicker 
were acquired, and have since been enlarged and brought 
thoroughly up to date, the rolling-mill equipment being 
an especially fine one, driven by electric power. 
steel foundry has also been established in Rutland- 
road, and of this the present Mr. Samuel Osborn is the 
manager. The business was converted into a private 
limited company in 1905, and the present directorate is :— 

r. W. F. Osborn (chairman), Mr. Samuel Osborn, Mr. 
Arnold Pye-Smith, Mr. Fred. M. Osborn, Mr. Stanle 
Pye-Smith, Mr. William McKinnel, and Mr. Frank H. 
Kish (secretary). The firm’s products are known all over 
the world, and they have recently opened their own 
house at Johannesburg. They have taken up the manu- 
facture of manganese steel, and, in conjunction with the 
Railway and General Engineering Company, of Notting- 
ham, under the style of the Titan Trackwork Com- 
pany, they are at present very successfully engaged in 
the production of tramway points and crossings and 
lay-outs. 

South Yorkshire Coal Trade.—During the t week 
the coal trade in the Sheffield district has mn very 
quiet, so far as house coal is concerned. A marked falling- 
off in orders has been experienced, and things have been 
very dull at the dépédts. In steam qualities, however, 
great activity prevails. Shipments have kept up in a 
remarkable manner, but the season cannot last very much 
longer, and already “oo charges have begun to 
stiffen. The scarcity of ts, which has been apparent 
throughout the summer, is probably largely responsible 
for deliveries continuing so long. Then the home 
demand on industrial account is of very large dimensions, 
and there are instances where collieries have refused 
to quote because they found it impossible to guarantee 
deliveries on account of the pressure of orders. The 
demand has been great for all kinds of steams, including 
slacks. Coke is still well inquired after. Quotations 
have been steady on the week, in spite of the restricted 
business in house coal, and at present are as follow :— 
Best branch hand-picked, 16s. to 16s. 6d.; Barnsley best 
Silkstone, 14s. 6d. to 15s. 6d. ; Derbyshire best brights, 
12s. 6d. to 13s. 6d.; Derbyshire house, 11s. 6d. to 12s. ; 
best large nuts, lls. 6d. to 12s. 6d. ; small nuts, 9s. 6d. 
to 10s. 6d.; Yorkshire hards, 12s. to 12s. 6d. ; Derbyshire 
hards, 11s. 6d. to 12s. ; rough slacks, 7s. to 8s.; seconds, 
4s. 6d. to 5s. 6d.; and smalls, 3s. 6d. to 4s. 6d. 


Tron and Steel.—Apart from the steady continuance of 
the ‘‘boom” in local industries, the outstanding feature 
of the trade situation is the scarcity and high price of 
raw materials. Complaints are heard on all hands 
of the restricted supply of pig iron, billets, &c., and 
considerable inconvenience has been caused to Sheffield 
manufacturers thereby. The great expansion in the 
demand has found productive resources unequal to the 
calls made upon them. A greater blast-furnace capacity 
would have materially helped the situation, which, it 1s 
reported, will shortly be somewhat relieved by a larger 
importation of foreign material. There has not been 
any further advance in iron prices recently, but the 
—— figures are sufficiently high to have reduced 

uying to very small proportions. East Coast hematites 
remain at about 88s. for quantities delivered in Sheffield, 
and the quotations for the Lincolnshire and Derby- 
shire common irons are for the most part firmly 
held, although a little undercutting is reported in the 
latter sorts. Swedish pig iron has had another advance 
of 5s. Tungsten has gone up, following upon the brisk 
demand, and immediate deliveries are somewhat difficult 
to obtain. The large number of inquiries for this 
material, both for present and future requirements, 
indicates that high-s steel, like other branches of 
Sheffield’s trade, is ‘‘booming.” More and more atten- 
tion continues to be paid to this product, and there is little 
fear of Sheffield losing the lead which it has estab- 
lished in this manufacture, particularly as it depends 
absolutely on the highest quality of workmanship and 
material. The Sheffield armament firms are ex ingly 
busy, and a lot of work is being done in the projectile 
department. This is likely to receive a considerable 
fillip from the war in the Balkans. It is known that 
contracts for shells are on hand for Turkey. Crucible- 
steel makers are employed to their fullest capacity, and 
the steel foundries and the rolling-mills are working 
under pressure. Trade prosperity. has penetrated into 
every corner of the city, and even the smallest works are 
feeling its beneficial effects. General steel is steadily 
increasing in price, and the railway-steel manufacturers 
are obtaining substantial advances. Castin and forgings 
for locomotives are in good demand, and the heavy iron- 
foundries have no lack of work. The light-castings 
manufacturers, on the other hand, are somewhat" quiet. 
General export trade is highly satisfactory. 


A large | N 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—The iron market is quiet. 
Buyers and sellers alike are holding off for the present, 
as they do not know what disturbing influence war news 
may have on the market. There is very little makers’ 
iron available for sale for early omny. Values of 
Cleveland pig are unsteady, being affected by fluctuations 
in warrants. At the opening of the week 67s. 3d. was 
paid for early f.o.b. adbves of No. 3 g.m.b. Cleveland 
pig iron, but now, after having been sold at 66s. 44d., the 
price of No. 3 is 66s. 9d. No. 4foundry and No. 4 forge iron 
are so scarce that it is difficult to fix their values. They are 
quite as dear as No. 3, and, infact, makers are ready enough 
to deliver No. 3in the place of foundry and forge iron. The 
last-named is said to be almost unobtainable. There is a 
fairly | pee woe supply of No. 1 Cleveland iron, and it is 
offered rather freely at 71s. 3d. Mottled and white iron 
are each in the neighbourhood of 66s. 3d. Some inquiry 
has been reported for East Coast hematite pig, but so far 
as can be ascertained it has not resulted in business. The 
general market quotation for this year’s delivery of 
os. 1, 2, and 3 is 80s., but some second hands are prepared 
to sell small odd lots at a little below that figure. Foreign 
ore, though still inactive, is firm in price. Market rates 
are still based on 23s. ex-ship Tees for Rubio of 50 per 
cent. quality. Ore-boats are very scarce, and this week 
as much as 7s. 9d. freight has been paid for Bilbao- 
Middlesbrough. Coke is scarce, and in very good demand 
for local use. Medium blast-furnace kinds are quoted up 
to 24s. 6d., delivered at“Tees-side works. 


Stocks and Shipments of Pig Iron.—The quantity of 
Cleveland pig iron now held in the public warrant stores 
at Middlesbrough stands at 262,267 tons, or 15,034 
tons less than at the beginning of the month. To meet 
current requirements further substantial withdrawals 
during October are looked for. Shipments of pig iron 
from the Tees are quite up to expectations. To date this 
month they average 4207 tons per working day, the total 
despatches reaching 84,159 tons. To the same date last 
month the loadings amounted to 76,143 tons, or a daily 
average of 3807 tons; and for the corresponding part of 
October last year the clearances were returned at 72,449 
tons, or 3622 tons per working day. 


Manufactured Iron and Steel.—Business in manufac- 
tured iron and steel is quiet, due chiefly to the fact that 
producers generally are so full of work that they are 
not seeking new contracts just now. Values all round 
are stationary. Principal market quotations stand :— 
Common iron bars, 8/. 10s. ; best bars, 8/. 17s. 6d. ; best best 
bars, 9/. 5s.; iron ship-plates, 7/. 15s.; iron ship-angles, 
81. 5s. ; iron ship-rivets, 91. 15s.; steel bars (basic), 8J. ; 
steel bars (Siemens), 8/. 10s.; steel ship-plates, 8/. ; steel 
ay ry 7l. 7s. 6d.; steel strip, 8/.; steel hoops, 
81. 2s. 6d.; steel joists, 7/. 5s. ; cast-iron railway chaire, 
4l. 7s. 6d.; light iron rails, 6/. 15s. ; heavy steel rails, 
6l. 12s. 6d.; steel railway sleepers, 7/.; and iron and 
steel galvanised corrugated sheets, 12/. 10s.—sheets less 
the usual 4 per cent., f.o.b., railway material net, and 
= other descriptions less the customary 24 per cent. 

iscount. 


Proposed Armour-Plate Works.—There is a renewal of 
the rumour that armour-plate works are to be established 
on the Tee-side. It is now stated that the promoters 
have obtained options of sites on the north bank of the 
river Tees, not far from West Hartlepool. It is under- 
stood that the options are for three months. 





SourHWARK BripGe ReoonstrucTion.—At a meeting 
of the Bridge House Estates Committee of the Corpora- 
tion, at the Guildhall, on Wednesday, the 23rd _inst., 
tenders for the work of reconstructing Southwark Bridge 
and altering the gradients were opened and considered. 
Ultimately the tender of Sir William Arrol and Oo., 
Limited, engineers and contractors, Victoria-street, 
was accepted. The amount of the tender was not com- 
_ on to the Press. A temporary bridge will be con- 
structed. 





Gatioways, Liwirep, Mancuester.—The proposed 
reconstruction of this firm is makin; p and 
both the engine and boiler shops are ull of work. Since 
the appointment of the iver in May last, many 
important contracts have been booked for rolling-mill 
engines, and for pumping plants, &c., including orders for 
the London County Council, South Staffordshire Water 
Works, Manchester Corporation, Baldwins, Limited, 
Armstrong, Whitworth, Limited, the Earl of Dudley’s 
Iron Works, &c. 





Wuir-Monpay Moror- Van Parape.—The seventh 
annual parade of commercial motor vehicles and tractors, 
organised by the Commercial Motor Users’ Association 
(Incorporated), with the object of encouraging drivers, 
by means of money prizes and other awards, to take a 
personal interest in the driving and the condition of 
their vehicles, and the running of them without accident, 
will be held on Whit-Monday, May 12, 1913. Entries, 
which are now invited, close on February 1, 1913, but will 
be accepted later on payment of a fine. The store-sheds, 
drivers, and vehicles will be inspected prior to the parade 
by an engineer appointed by the Association, the inspec- 
tion commencing early in January, 1913. It is the inten- 
tion of the Association to arrange for the parade to be 
held in Grosvenor-road in the vicinity of the Tate Gallery, 
when prizes will be distributed. Further particulars may 
be obtained from Mr. F. G. Bristow, secretary, the 


Commercial Motor Users’ Association (Incorporated), 





89, Pall Mall, 8.W. 
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NOTES FROM THE SOUTH-WEST. 


Cardif.—Tonnage arrivais have been checked by stormy 
weather, and inquiries for steam coal for immediate ship- 
ment have been restricted in consequence. Colliery- 
owners are, however, anticipating a stronger state of 
things by the close of the month, and quotations have 
been maintained for all descriptions of large, while smalls 
have shown a slight advance. There has been more 
inquiry for forward positions, and colliery-owners express 
confidence that as soon as more tonnage becomes avail- 
able the demand will improve. Inquiries for coal on war 
account have not had much effect upon the market, 
although arrangements for coal = have been made 
on Greek account. The best large Admiralty steam coal 
has brought 163. 6d. to 17s. per ton; secondary qualities 
have ranged between 15s. 9d. and 16s.6d.; best bunker smalls 
between 10s. 3d. and 10s. 9d. ; and cargo smalls between 
9s. and 9s. 6d. per ton. The best household coal has 
brought 18s. to 18s. 3d., while good households have made 
17s. to 17s. 3d. per ton. No. 3 Rhondda large has been 
quoted at 16s. 6d. to 17s.; and smalls, at 12s. to 12s. 6d. per 
ton. No. 2 oer Yn realised 11s. 9d. to 12s. 3d. 
per ton; and No. 2 s 8s. 6d. to 9s. per ton. Good 
foundry coke has made 25s. to 28s. ; and furnace ditto, 
21s. to 22s. 6d. per ton. As regards iron ore, Rubio has 
brought 22s, to 22s. 6d. per ton, upon a basis of 50 per 
cent. of iron, and charges, including freight, insurance, 
&c., to Cardiff or Newport. 


Water at Abertillery.—An important function has just 
taken place in connection with a great water-works under- 
taking which is to supply the needs of Abertillery, 
Risea, Abercarn, and Mynyddislwyn. The scheme, it is 
estimated, will cost altogether close upon 300,000/. Con- 
siderable progress has already been made with the work, 
and the contractors, Messrs. Underwood, have completed 
a road up the valley several miles in length, to the site of 
the reservoir. In addition to the road, progress has been 
made in laying a portion of 32 miles of pipes, and also in 
the construction of service reservoirs, with a capacity of 
2,000,000 gallons, at Abertillery and Abercarn. The 
Colty Mountain is being tunnelled through from both 
ends for a distance of 1608 yards. The reservoir, it 
may be mentioned, will be the highest in the kingdom, 
and will have a top water-level of 1790 ft. It will 
also be the deepest, as the depth of water will be 


120 ft. The function just mentioned was the cutting of 
the first turf of the principal reservoir by Mr. 8S. J. 
oint Water 


Matthews, chairman of the ang ag, Be 
Board. The height of the dam, Mr. Matthews said, 
would be 146 ft., and it would have a foundation of 24 ft. 
below the stream. The bottom width of the wall would 
be 128 ft., and the top 16 ft. The total length of 
the dam was 174 ft., and the reservoir would have a 
capacity of 376,000,000 gallons, and a surface of 36 acres. 
There would be about 185,000 tons of masonry in the wall, 
and the cost of its erection would be 150,000/. Mr. 
Baldwin Latham is the engineer concerned. 


More Railway Unrest.—Increasing manifestations of 
further unrest among railwaymen are observable upon 
the Great Western, the Midland, and the London and 
North-Western systems. The trouble has its origin in 
allegations that the Great Western Railway Company 
has failed to give effect to certain concessions arranged 
through the conciliation boards. The unrest is most 
acute in the South Wales area, and arrangements are 
being made for a special conference of the men. 


Ystradfellte Water Works.—Good progress is bein 
made with the water-works undertaking of the Neat 
Rural Council in the Dringarth Valley, Ystradfellte. 
The water mains will be completed in a few weeks, but 
the great reservoir will not be finished until October, 1913. 
The dam will be 110 ft. high, and there will be a total 
reservoir wv of over 700,000,000 gallons, at an 
altitude of 1200 ft. above sea level. The Neath Rural 
Council has already made contracts to ~ y water to 
the boroughs of Neath and Aberavon and the Briton 
Ferry Urban Council, in addition to its own population 
of nearly 50,000. The total cost of the works will be 
nearly 300,000/. 

Dowlais.—The Bessemer and Siemens departments have 
been working nearly full time. The Big Mill has been 
clearing away some urgent orders, and has also been 
engaged upon small orders for colliery plant and material, 
as well as for sole-plates and fish-plates. 


Welsh Coal for Spain.—The Northern of Spain Railway 
pete ms has let contracts for 48,000 tons of large Mon- 
mouthshire, or equal quality, steam-coal to Cory’s Trading 
Company. An order has also been placed for a similar 
quantity of the ‘Cardiff Anchor” brand fuel. Deliveries 
are to made at Barcelona, Alicante, and Valencia 
during the first ten months of 1913. 








Locomorives IN THE Unitrep States.—The number 
of locomotives in the United States in 1910 was 58,947. 
This was an increase of over 10,000 in five years, and 
nearly 20,000 in ten years. The growth in the number 
of passenger and freight engines Ganeen these years is 
given as follows :— 


Year, Passenger. Freight. 
1901 10,184 22,381 
1905 11,618 27,869 
1910 13,660 34,992 


The number of engines used for switching purposes rose 
from 5959 in 1901 to 9115 in 1910. The number of engines 
of all classes per 1000 miles of line in operation was 202 
in 1901, and 245 in 1910. The number o nger cars 
per 1000 miles of worked line was 184 in 1901, and 195 
in 1910, while the number of freight cars increased from 
7488 in 1901 to 8866 in 1910, 





DURATION AND COST OF PATENTS. 
To THE Eviror oF ENGINEERING. 

Srr,—In the letter which appeared in your last week’s 
issue on the ‘‘ Duration and Cost of Patents” there was 
rather a serious misprint. The amount which the Patent 
Otfice draws from patentees in respect of renewal fees is 
about 170,000/. per annum, instead of 107,000/., as stated. 

am, Sir, your obedient servant, 
G. G. M. HarpiIncHaM. 

Clun House, Surrey-street, London, W.C., 

October 21, 1912. 





To THE EpIToR OF ENGINEERING. 

Sir,—Mr. G. G. M. Hardingham’s letter in your issue 
of the 18th merits the attention of every one interested 
in the advancement of this country. He very rightly 
calls attention to the profits of 170,000. made annually 
by the Patent Office and handed over to a rapacious 
Treasury. 

This is nothing more nor less than a tax on inven- 
tion—a brain tax in fact. 

Either this money should be spent on improving the 
organisation for patents, or it should be applied in 
reduction of fees. Mr. Hardingham’s interesting table 
compares the cost of a patent in these small islands with 
the cost in great empires and confederations, such as 
the United States of America, 

To make the comparison fair he should compare the 
cost of protection throughout the British Empire with the 
cost in the United States. He could, no doubt, work it 
out for us ; but it is, perhaps, sufficient to indicate that 
separate patents and fees would be required for Great 
Britain, Australia, New Zealand, Canada, India, Straits 
Settlements, Hong Kong, three for South Africa, and so 
forth. In fact, the sun would never set on the fees that 
would have to be paid for a British Empire patent. 


Such questions are, of course, beneath the notice of our | P 


statesmen, who have other matters in hand of more 
importance to themselves. 

nventors are not strong in voting power. They have 
to change their modest lodgings too often, for, alas ! inven- 
tion is, and is likely to continue to be, ‘‘the mother of 
necessity.” 

Yours obediently, 
G. WATSON, 
M. Inst. C.E., M.I. Mech. E. 
5, Ruskin Close, Hampstead Way, London, N.W., 
October 22, 1912. 








MAGNETIC STORMS AND THE SUN. 
To THE Epiror oF ENGINEERING. 
Str,—Regarding the report on page 550 of your issue 
of the 18th inst., of the Rev. A. L. Cortie’s paper on 
‘*Magnetic Disturbances, Sun-Spots, and the Sun’s 
Corona,” read before the British Association at Dundee, 
I should like to say that I am under the impression that 
the inclination of the sun’s axis of rotation to the ecliptic 
being a fixture, as far as sidereal astronomy allows such a 
term, surely, for purely geometrical reasons, it is im- 
ible for the planes laid through the spot-zones ever to 
me parallel to the plane of the ecliptic, in the way 
your report states. Indeed, the heliographic latitude of 
the sun’s centre, as seen from the earth, is greatest 
during the equinoxes, with which times your report 
actually connects the extraordinary state of consiiadiann 
of the various piece concerned. The only thing at all 
approaching such intimacy of relative sidereal positions 
occurs in June and December, when the earth (taken asa 
point), the eo of intersection of the sun’s central 
meridian with his equator, and the sun’s centre, are in a 
line. What, in my humble opinion, does take place 
during the equinoxes is that the earth in her orbit, being 
either most elevated above or depresed below the plane 
laid through the sun’s equator, is alternately nearest to 
becoming more directly opposite the respective activity 
zones of the sun. 
Yours respectfully, 
ALBERT ALFRED Buvss. 
‘** Barrowdale,” 22, Egerton-road, Chorlton-cum- 
Hardy, Manchester, October 22, 1912. 








NEW DUPLEX GAS-ENGINE. 
To THE Eprror oF ENGINEERING. 

Srr,—The birth of a new and simple mechanical idea 
successfully exploited is worthy of an important place in 
our engineering records; but let us be sure that the idea 
is new and possesses any advantage over existing and 
well-tried types. 

The writer has seen the duplex principle applied to 
internal-combustion engines for the past ten years, and 
a patent search would show a much earlier existence, 
and I think the designer of this gas-engine would not 
claim originality for he ten 

e have in this engine six cylinders, with as many 
cranks, connecting-rods, cross-heads, &c., without any 
improvement in the balancing and turning efforts of a 
three-cylinder engine, so that we might censider one-half 
of this engine as so much valve mechanism. 

To make a fair comparison in any illustration, the 
~— engine must include the necessary three gas-pumps 
and the three air-pumps, or their combinations. 

_ The writer's ex 


rience of two-cycle -engines makes 


it somewhat doubtful if the six-cylinder duplex would 
be less costly than a three-cylinder two-cycle double- 
acting, with the usual inlet-valves and piston exhaust, 
of equal power and speed. The three cylinders would, 
of course, be somewhat larger, but one-half of the crank 
ae ge mechanism would be unnecessary. 

. 1 presume the designers do not lay claim to an econo- 





mical engine, for a piston-controlled inlet and exhaust is 
notoriously > 

To support the cylinder in the centre, and obtain free 
expansion and more efficient cooling, is certainly good ; 
but to take two halves of adjacent cylinders to pieces in 
inaccessible bolt positions, in order to get at the pistons 
and rings, will be a subject on which the engineer in 
charge will, no doubt, very soon be heard. 

Yours truly, 
- K. Hovyte. 

3, Easthouse Villas, West Ealing, London. 

October 14, 1912. 

[This letter is evidently a criticism of the paper read 
by Mr. A. E. Chorlton before the recent meeting of the 
Iron and Steel Institute at Leeds, entitled ‘‘ A New Type 
of Large Gas-Engine,” and published in our issue of 
October 11, e 518. The writer appears, however, to 
have qvesiodial certain statements in the paper. For 
instance :— 

A. It was clearly stated in the paper that a somewhat 
similar type of small single-acting engine had been con- 
structed before. 

B. No claim was made for any superiority in balancing. 
The claim was made for a minimum of moving parts 
under heat stress. 

C. The pumps are not subject to heat stress or high 
pressure. 

D. Claims are undoubtedly made for an economical 
design. 

E. The joint is not inaccessible, and is not subject to 
explosive stress.—Ep. E.] 





OIL VERSUS COAL. 
To THE EpitToR oF ENGINEERING. 

Srr,—A great deal has lately been said and written 
about the introduction of the oil-engine for marine 
urposes, hile this new departure is no doubt very 
interesting, little has been done to direct public attention 
to the advantages of using the oil-engine for land instal- 
lations of small powers in large cities. Factories 
requiring from 50 to 250 horse-power have mostly steam- 
engines of a more or less antiquated type, which burn 
from 3 lb. to 6 1b. of coal per effective horse-power per 
hour. The coal thus burned, moreover, vitiates the 
atmosphere of our cities with smut and sulphurous gases, 
which deposit on buildings and other structures, which 
they are apt to damage. The same power can be 
produced by an oil-engine of the Diesel or other 
suitable type on a consumption of less than 4 lb. of 
oil; moreover, there would be an absence of smoke, 
no firemen would have to be employed, there would 
be no expense of overhauling the boiler, and no 
danger from boiler explosions, no expense for boiler 
insurance, and the space occupied would be infinitely 
less, a matter of great consideration in a large city where 
space is expensive. Compared to our method of produc- 
ing power for steamers, the system on land is exceedingly 
antiquated and crude, for on a modern steamer the coal 
consumption per effective horse-power is about 1} lb., 
as - 3 lb. to 6 1b. with old-fashioned machinery on 
land. It is therefore obvious that, in view of the many 
advantages to be derived in connection with small! land 
power installations, the economic benefits arising from 
the substitution of the oil-engine for the steam-engine in 
large cities are incomparably greater than on board ship. 

ides the oil-engine, electric power has now been laid 
throughout our cities, so that instead of the oil-engine, 
electric motors can now also be used. Bearing these 
facts in view, I think it is about time that our public 
authorities should make the burning of bituminous coal for 
ag urposes in large cities illegal. In the city of 
ew York no bituminous coal may be burned for any 
purpose, and this has largely contributed towards keep- 
ing the city clean and pleasant looking, and making the 
atmosphere healthful in spite of the immense overcrowd- 
ing of its site. 

It is surprising that no serious movement has been 
started in this country to bring about a similar result. 
How far the burning of bituminous coal in open grates 
should be allowed is another matter, but our public 
authorities would not only benefit all the inhabitants of 
our large cities, as well as the property owners, by for- 
bidding the use of bituminous coal for power purposes, 
but they would also immensely benefit those firms who 
still use old-fashioned steam-engines in cities, as the cost 
of producing the same power by the oil-engine or by 
electricity would be infinitely smaller. 

I am, Sir, yours truly, 
A. C, Howzarret. 





Tue tate Mr. Witttam Borromiey.—We regret to 
have to record the death, at Glasgow, on the 18th inst., 
of Mr. William Bottomley, who for many years was 
associated with Lord Kelvin in his scientific work. Mr. 
Bottomley was born in the North of Ireland, and received 
his engineering education at Queen’s College, Belfast. 
His first professional work was in connection with the 
survey of County Antrim under the county surveyor, 
the late Mr. Alexander Tait. Mr. Bottomley became 
assistant to Lord Kelvin in the ‘seventies, and, after 
spending some years at Woolwich, where he was engaged 
in inspection work in connection with submarine cables, 
he accompanied several cable-laying expeditions to South 
America. He afterwards was assistant to Lord Kelvin 
in connection with the development of his magnetic 
compass and sounding-machine. Mr. Bottomley ult 
mately became one of the directors of the firm of Kelvin 
and James White, Limited, and acted as manager up ‘ 
the time of Lord Kelvin’s death, when he resigned. Mr. 
Bottomley afterwards engaged in private work. He wa» 
in his sixty-third year at the time of his death. 
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THE BRITISH ASSOCIATION. 
(Concluded from page 551.) 
SECTION A.—MATHEMATICAL AND PHYSICAL 
SCIENCE. 

Fiow or Mercury In Smaut Tuses. 
Tue paper on ‘‘ The Critical Velocity of the Flow 
of Mercury in Small Tubes,” by Professor E. G. 
Coker, M.A., dealt with a continuation of former 
experiments by himself and Mr. Clement on the flow 
of water. Mercury, he said, had been chosen because 
its physical properties were well ascertained, and 
because it was the densest liquid known, density 
heing an important factor in these phenomena. The 
flow of mercury at low velocities had been investi- 
yated by Koch (1881) and others with a view of 
determining the coefticient of viscosity at different 
temperatures, assuming that stream-line motion 
obtained in the fluid. In general, however, the 
motion was unstable and depended on the velocity, 











the viscosity, and on the diameter of the tube. For 
the lowest range of velocity the motion was alto- 
gether stream-line, for high velocities it was entirely 
turbulent, and in an intermediate region the 
motion was not well defined. The particular 
object of the author’s experiments had been to 
determine the lower velocity limit, or critical 
velocity, at which turbulent motion might com- 
mence. 

The method was that applied by Osborne Rey- 
nolds in 1883, when determining the critical velocity 
of water, and consisted in observing the loss of head 
per unit length of a tube in which the mean velocity 
of tiow of mereury was kept constant. A series of 
values at, different rates of discharge was obtained, 
and the critical velocity was found by logarithmic 
plotting. The same method might be used for 
determining the viscosity of a fluid, and some of 


the vesults might be utilised for this purpose ; the 
Viscosity coefficient was required in correcting for 
small differences of temperatures over a set of 
observations, 


_ the apparatus, Professor Coker explained, was 
first of all made of glass, but later of steel and iron; 
it was all kept in a bath. The mercury flowed 
through a long horizontal pipe, provided with pres- 
sure-chambers, from a large mercury tank, a cast iron 
rescrvour, 12 in. in diameter, containing 150 Ib. of 
mercury. He had first tried to produce an artifi- 


cial head by air-pressure ; then he had worked with 
a gravity head; but he had been troubled by the 
slow variation in the difference of head as an ex- 
periment proceeded, until he had adopted the auto- 
matic cylindrical valve (Fig. 1), which kept the head 
constant within 0.001 in. under all conditions of 
flow. The valve consisted of an annular piston A, 
which slided freely in a cylinder B, and was con- 
trolled by the stem C of the float D. Mercury was 
admitted from a secondary reservoir E through the 
tube G to the annulus F, and when the float was 
sinking, owing to the flow of mercury through the 
tube under experiment, the small radial openings H 
in the piston-valve registered with the annulus F, 
and mercury was enabled to flow past the valve 
and to fall into the bottom of the enveloping 
cylinder, from which it was led to the reservoir 
by the tube J. Thus the float was brought 
back to its former level, and the mercury was 
fed into the reservoir at the samé rate as it 








flowed out through the experimental tube. The 
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inflow was slightly intermittent ; but that was not 
a disadvantage, because the globules dropping on 
to the surface of the mercury kept the float and 
valve in slight oscillation, so that the friction of the 
valve against its cylindrical envelope was much 
smaller than if it were brought into action from 
rest. The level could thus be maintained constant 
for a full day. Considerable diffculty had also been 
experienced in maintaining perfectly uniform tem- 
perature with flow through very small bores. 

In the pressure-chambers (Fig. 2), provided for 
tapping the experimental tube at certain points in 
order to determine the pressure and temperature 
at those points, the tube was divided and inserted 
in a screwed cap in such a way as to register 
— The steel jacket surrounding the cap 

ad special stuffing-boxes, which made a flexible 
tight joint without compressing the tube and 
thermometer. Giving particulars of some of his 
many determinations, Professor Coker pointed out 
that with tubes of 0.184 and 0.087 cm. bore the 
critical velocities found were 8.07 and 17.85 cm. 
per second. The ratios 17.85/8.07 = 2 20, and 
0.184/0.087 = 2.12, were approximately the same, 
and the critical velocity varied inversely as the 
diameter of the pipe and also directly as the vis- 
cosity (as he had previously shown). The formula 


v. & 7 , in which d was the diameter of the tube, 
P 


p the density of the liquid, and » the viscosity, would 
probably be verified very closely, when all correc- 
tions were made. His smallest tubes had a bore of 
0.04 cm. The experiments were being continued 
at temperatures ranging from 0 deg. to 100 deg. 
Cent., and he hoped that these experiments, in con- 
junction with Stanton’s researches on the law 
of flow of water and of air, might be sufticient 
to establish the law for the critical velocity of 
the flow of fluids of all densities traversing tubes 
of moderate bore. Fig. 3 demonstrates the close 
agreement of Professor Uoker’s experiments on 
turbulent flow at different temperatures, the 
logarithms of the mercury heads being plotted 
against the logarithms of the mercury weights dis- 
charged per second ; and Fig. 4 shows the results 
of his and Koch’s viscosity determinations. 

In the brief discussion which followed his paper 
Professor Coker informed Professor Callendar that 
he had not observed any slip between the mercury 
and the glass surface, and this agreed with Whet- 
ham’s experiments. Dr. J.S. wens, of Westminster, 
asked whether Professor Coker had inquired into 
the relation between critical flow and erosion in 
open water-channels. Dr. Coker replied’that they 
hoped to study these problems in the channel at 
Finsbury College. 


THe Upper ATMOSPHERE. 


The eleventh report of the Committee of the 
Royal Meteorological Society on ‘‘The Investiga- 
tions of the Upper Atmosphere” was presented by 
its Secretary, Mr. E. Gold, M.A., F.R.S. Ib 
reported that the ascents of registering balloons had 
also been continued at Mungret College, Limerick, 
with the co-operation of the Rev. W. O'Leary, S.J., 
the balloons being filled with hydrogen. Six of 
fourteen balloons had been recovered, and records 
up to heights from 13 km. to 18 km. had been 
obtained (21 km. in the previous year). The 
stratosphere—the stratum in which the temperature 
ceases to fall, and sometimes rises again—had been 
reached in all cases at a mean height of 10.7 km., 
which was about the same as over England. The 
temperatures in this stratum ranged from about 
226 deg. down to 219 deg. Cent. absolute—that is, 
— 54 deg. Cent.—while the pressure continued to 
fall down to 0.118 atmosphere. As the chances of 
recovering balloons were better at sea, where a ship 
could generally keep the balloon in sight for a long 
time, ascents at sea were now contemplated ; these 
are most desirable, for other reasons as well, of 
course. 

Miss Margaret White, M.Sc., of Manchester 
University, contributed two papers on ‘* The Tem- 
perature of the Upper Atmosphere ” and on ‘‘ The 
Velocity and Direction of the Wind Above Ground 
Level,”’ based upon the results of kite and balloon 
ascents obtained daily at Glossop Moor, Derby- 
shire, over the two years 1908-1910, comprising 
some thousand ascents. Expressing heights in 
metres, temperatures in deg. Cent., and tem- 
perature gradients in deg. Cent. per 100 m., the 
average temperatures at ground level (335 m. above 
sea-level) at 500, 750, 1000, 1250, 1500, 1750, and 
2000 m. were 9, 7.6, 5.9, 4.2, 3.0, 2.0, 12, and 
0.4 deg., and the gradients up to these heights 
0.85, 0.75, 0.62, 0.51, 0.48, 0.42, and 0.43 deg. 
The average temperatures were generally, espe- 
cially in summer, higher by about 2 deg. under 
anti-cyclonic conditions than under cyclonic, and 
the temperature gradients lower. The diurnal 
variation in the temperature gradient was not 
discernible above 1250 m. ; temperature inversions 
occurred chiefly with high barometer and 8.E. 
winds. 

The average wind velocities for the above-named 
elevations were 5, 8.5, 11, 11.8, 12.7, 12.9, 13.5, 
and 13.6 metres per second (1 metre per second 
being equivalent to 2} miles per hour), the winter 
values being higher than the summer values ; the 
gradients decreased up to about 1000 metres, and 
then kept nearly constant at about half their me 
value. The wind velocity was always, and atall eleva- 
tions, high with rising and with falling barometer. 
A formula was given for deducing the wind velocity 
and direction from a gradient wind ; this formula 
gave too low a velocity for the ground wind, but 
became applicable at 650 metres. 


AGRICULTURE AND MerTeoro.oey. 


The joint discussion between the Meteorological 
Department and Sectio~ M (Agriculture) on ‘‘ Con- 
nection Between Agriculture and Meteorology,” 





should draw further attention to the importance of 
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the study of meteorology, though Dr. Shaw was 
unable to promise the farmers forecasts for weeks 
ahead. The prejudice against the study of meteoro- 
logy—which cannot, after all, improve the bad 
weather which it forecasts—-is as yet far too strong. 
That practical agriculture is not powerless against 
the weather was proved by several speakers, how- 
ever, and the shipping industry knows what it owes 
to the science of meteorology. 


MarTHematicaL Papers. 


The Department of Mathematics met on two 
mornings, under the presidency of Professor H. H. 
Turner, F.R.S., of the University Observatory, 
Oxford, to discuss nine communications, comprising 
several papers on calculating-machines. e A. 
Gérardin, of Nancy, described ‘‘ A Novel Algebraic 
Machine” for the resolution of large numbers, and 
for the resolution in integers of indeterminate 
equations of high degrees and of congruencies. The 
mechanism required several bands of nearly equal 
lengths—3 m.—wound on two equal cylinders and 
permitted of studying a hundred lines per second, 
so that millions of numbers might be examined in 
the course of a day. Professor W. Peddie also 
presented ‘‘An Apparatus for the Solution of 
Equations of nth Degree.” Papers on ‘‘ Mersenne 
Numbers,” to which Dr. Gérardin had referred, 
and on ‘‘ Arithmetical Factors of Pellian Terms” 
were read by Lieut.-Colonel A. Cunningham, R.E., 
of London. Major MacMahon, F.R.S., dealt with 
the ‘‘ Algebraic Functions Derived from the Per- 
mutations of any Assemblage of Objects,” and 
Professor J. C. Fields, of Toronto, gave a ‘‘ Proof 
of a General Theorem Relating to Orders of Coin- 
cidence.” A paper by Professor E. H. Moore, of 
the University of Chicago, on ‘* A Mode of Com- 
position of Quadratic Forms,” was interesting for 
its analogues and applications to the theory of 
linear integrals. The report of the Committee on 
Bessel Functions was received. 


Tue Use or THE ExponentTiAL CURVE IN 
GRAPHICS. 


Dr. H. B. Heywood, of Bedford College, London, 
in a paper on ‘*‘ The Use of the Exponential Curve 
in Graphics,” explained how he used a templet of 
transparent celluloid upon which a graduated ex- 
ponential curve was marked for carrying out 
multiplication, division, evolution ((e* )" = e”), dif- 
ferentiation, and integration. To perform the multi- 
plication of the numbers y, v2, he found with a pair 
of dividers the abscisse x, «, corresponding to the 
ordinates y, Y, ; the abscissa x, + x, gave the product. 
To effect a differentiation—i.e., to measure the slope 
of acurve—he kept the templet ina vertical position 
by means of a T-square in such a way that the 
exponential curve touched the given curve at the 
given point, when the ordinate of the exponential 
curve measured the slope. This operation might, 
with a steep curve, give a maximum error of 15 per 
cent., and an average error of 5 per cent.; in the 
other operations, including integration, the maxi- 
mum error did not exceed 1 per cent. Integration 
was performed by fitting the templet to sections of 
the curve, whose area was to be measured, in such 
a way that the two curves were in as good a coin- 
cidence as possible ; the area under the given curve 
was then equal to the difference of the extreme 
ordinates, corrected by a certain number of rect- 
angles. 


SECTION B.—CHEMISTRY. 


The Chemical Section, which also met, at Dundee, 
in University College, issued a well-rounded, though 
not long, provisional programme of thirty-four 
reports and papers on the first morning of the 
meeting, and disposed of it, as arranged, in four 
morning sittings. 

The first day was devoted to physical chemistry ; 
the second to the biochemistry of plants and to 

lant enzymes in particular—subjects which were 
Seonenl jointly with Section K, Botany; the 
third to carbohydrates and allied subjects; and 
the fourth to problems connected with the migra- 
tion of groups. The section also participated in 
the discussion of Section A on the atomic heats of 
solids, which we have already noticed. The Chemical 
Section, of course, suffered more than others from 
the fact that the International Congress of Applied 
Chemistry and the International Congress for Test- 
ing Materials were sitting at New York during the 
time of the Dundee meeting, and that the Institute 


of Metals and the Iron and Steel Institute were to, 





assemble soon after the Dundee week. The two 
congresses not only drew British chemists and metal- 
lurgists over to America, but they also prevented 
the attendance of foreign chemists whose presence 
might have stimulated the discussion of special 
problems. 

The officers of the section were :—President, 
Professor A. Senier, Ph.D., M.D., D.Sc., of Uni- 
versity College, Galway. Vice-Presidents: Mr. 
T. Fairley, F.R.S.E., of Leeds; Professors A. 
Liversidge, F.R.S., of London ; H. Marshall, D.Sc., 
F.R.S., of Dundee; J. C. Irvine, D.Sc., of St. 
Andrews; A. F. Holleman, Ph.D., of Amsterdam. 
Secretaries: Messrs. E. Frankland Armstrong, 
D.Se., Ph.D. (Recorder), of Reading ; Cecil Desch, 
D.Se., Ph.D., of Glasgow ; A. Holt, M.A., D.Sc., 
of Liverpool ; and J. K. Wood, D.Sc., of Dundee. 


CHemicaL THEORY, Metuops, AND Epucation. 


Professor Senier had divided his presidential 
address into three parts. . In the first he dealt with 
the nature and method of chemistry. The recent 
discoveries in radioactivity obliged chemists, he 
said, to revise their fundamental doctrine as to the 
indivisibility of the atom. Pleading the case of 
hypothesis he quoted Faraday : ‘‘ The world little 
knews, how many of the thoughts and theories 
which have passed through the mind of a scientific 
investigator have been crushed in silence and 
secrecy by his own severe criticism,” and August 
Wilhelm Hofmann : ‘‘I will listen to any sug- 
gested hypothesis, but on one condition—that you 
show me a method by which it can be tested,” 
and, further, from his Faraday lecture on Liebig : 
‘* Tf he (the chemist) finds his speculation to Se 
in contradiction with recognised facts, he endea- 
vours to set these facts aside by new experiments, 
and, failing to do so, he drops the speculation.” 
Non-observation of that maxim had prevented 
Liebig himself from discovering bromine ; he had 
isolated a heavy red liquid from the mother liquor 
of Kreuznach salt, but believing it, although it 
showed peculiar properties, to be a chloride of 
iodine, he put the matter aside until Balard pub- 
lished his discovery of bromine a few months later. 

Chemistry, Professor Senier continued, was 
a! a world of imagination—based, moreover, 
ike all science, on the underlying assumption of 
the uniformity of Nature, an assumption incapable 
of proof—a complicated ideal structure, a gigantic 
fairy palace, which could only exist as long as there 
were minds capable of reproducing it. The most 
magnificent creations of the greatest architects 
were not more elaborate or beautiful and fairylike 
than the chemist’s conception of intramolecular 
structure and the magical transformations of 
molecules. The foundations of chemistry had 
been laid under the influence of three great 
theories: the theory. of the transmutation of 


metals by the philosopher’s stone, the phlogiston | 
| Oxford, on ‘‘ Nitrogen Chloride in Relation to 


theory, and the theory of combustion. The selec- 
tion of these three theories may be a little sur- 
prising, as Professor Senier’s references to the 
‘*Arabian Nights” certainly were; but it seems 
justified after all. Briefly reviewing the develop- 
ment of chemical theory in his second part, with: 
out attempting to decide whether the atom had to 
be regarded as indivisible, or as built up of sub- 
atoms or of electrons, Professor Senier stated that 
the central problem of chemistry had more and 
more become the study of the internal structure of 
molecules—-of gaseous molecules. We agree ; but 
is it not the physicist rather than the chemist who 
studies this part of the problem? To understand 
the linking of atoms, he continued, some com- 
bining value (valency) had to be assigned to the 
atom ; empirically, at least, a variable valency 
of the atoms was now an established fact. To 
account for certain isomeric and other phenomena, 
Professor Senier himself suggested that molecules 
might combine to form aggregates, particularly 
when constituting solids, and that molecules had 
their valencies, just as sub-atoms might have a com- 


bining valency, and as atoms were credited with | 


valencies and, in addition, with Thiel’s partial 
or with Werner’s auxiliary valencies. Such mole- 
cular aggregates would probably be more compli- 
cated in structure, give rise to greater variety 
of isomerides, and be more readily transmutable 
than gaseous molecules; some day solids, like gases, 
would find their Avogadro [who taught that equal 
volumes of different gases contain equal numbers 
of molecules. } 

In his third part Professor Senier reverted to 
the justification of the pursuit of chemistry. Sir 


Walter Raleigh (1911) had commended ‘‘ those who 
seek nothing from knowledge but the pleasure of 
understanding.” He himself thought that such a 
reason of justifying intellectual discipline was 
selfish, inadequate, and unworthy, and that re- 
search in chemistry apart from the possibility of 
applying it to the advantage of humanity, could 
not be defended. To support his view he quoted 
| from Emil Fischer’s address on ‘‘ Chemical Research 
‘in its Bearings on National Welfare,” delivered 
| at the inauguration of the Kaiser Wilhelm Institut 
for the promotion and organisation of chemical 
‘research. Fischer had in that address also uttered 
|@ warning against the scheme of indiscriminate 
| practical education of the masses. rge sums, 

rofessor Senier remarked, were expended in 
the United Kingdom on the diffusion of some 
knowledge of chemistry among all classes of 
students and scholars, with bribes in the form 
of prizes, scholarships, or academic laurels. That 
‘*whole-time stall-feeding” was not good for most 
students, and worse for the professors. He did not 
propose to abandon the present elementary teach- 
ing ; elementary technical training was needed for 
medicine and engineering ; but that should be a 
secondary consideration, and the educational re- 
sources devoted to chemistry should, in the first 
place, be directed to the highest possible training of 
promising students in the prosecution of research. 


PHOTOTROPY. 


Professor Senier also read a paper on ‘ Photo- 
tropy,” a term introduced by Marckwald to indi- 
cate a change in colour, frequently a deepening in 
tint, of a substance when exposed to light, as 
thermotropy refers to similar temperature effects. 
Professor Senier had mentioned the subject in his 
address, and said that he had studied new and 
already known salicylidene amines, some of which 
were phototropic at all temperatures, others only 
below zero. Phototropy might be ascribed to intra- 
molecular rearrangement, to stereoisomerism and 
to polymorphism. The first two explanations 
appeared too drastic in nature, and the third, mean- 
ing an alteration of crystalline form on exposure to 
light and on keeping in darkness, seemed unlikely, 
since two of his compounds existed in two poly- 
morphic forms, each of which yielded phototropes. 
He was also investigating the nature of the energy 
involved when the darker phototrope returned to 
the lighter form in the absence (or possibly also 
under the influence) of solar energy. Hans Stobbe 
had shown that phototropic action was comparable 
to phosphorescence, in which light was given out 
during the return of the luminous to the non- 
luminous photogene. 


NITROGEN CHLORIDE AND PHOTOCHEMICAL 
INHIBITION. 


A paper by Mr. R. de J. Fleming Struthers, of 
Photochemical Inhibition,” concerned the very 
explosive compounds between nitrogen and chloride 
which are prepared by the action of chlorine on 
ammonium chloride. Mr. Struthers stated that 
the vapours of this substance when diluted with 
an indifferent gas (hydrogen) were decomposed both 
by gradual heating and by exposure to light ; but 
there was a difference, because the former decom- 
position set in at a definite temperature, whilst 
the latter was progressive and regular. In this 
latter case only a very small portion of the nitrogen 
chloride was converted into ammonium chloride, 
and it resulted that all the nitrogen chloride was 
decomposed by light before any hydrogen chloride 
was formed ; thus the nitrogen chloride appeared 
to act like an inhibitor of combination between 
chlorine and hydrogen on exposure to light, 
which, under ordinary circumstances, was sudden 
and explosive. 


CuemicaL Nature or RaproactivE ELEMENTS. 

In a paper on ‘‘The Chemical Nature of Ura- 
nium X, Radioactinium and Thorium B,” Mr. 
| Alexander Fleck, B.Sc., of Glasgow, supported 
the conclusion at which Marckwald and Keet- 
man had arrived, that thorium and uranium X 
could not be separated. Trying all possible 
chemical methods, and relying chiefly on fractional 
precipitation finally, he stated, he had failed to 
alter the concentration of the short-lived radio- 
element in thorium. Similarly, he had found radio- 
| actinium and thorium, and thorium B and lead, to 
‘represent two pairs of chemically inseparable 
| elements. 
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This statement will appear startling to some of 
our readers, and the comments which Professor 
F. Soddy made on Mr. Fieck’s communication 
will only accentuate that impression. He dwelt on 
the fact that several pairs of elements were now 
known to be chemically identical, and therefore 
inseparable, although their radioactive properties 
proved them to be distinct elements. The serious 
considerations which this view suggests cannot 
simply be met by the argument that radioactive 
methods are the most delicate at present known, 
and that they enable us to differentiate in cases 
where other methods fail to indicate any need to 
question identity. The underlying difficulty is that 
doubt is once more thrown on the constancy of the 
so-called elements. 


DirFusion IN Soups. 


The ‘‘ Report on Diffusion in Solids,” prepared 
by Dr. Cecil H. Desch, is a very instructive com- 
pilation, valuable also for the abundant refer- 
ences. The question of diffusion in solid sub- 
stances, Dr. Desch pointed out in his introduction, 
was of fundamental importance for the theory of 
solid solutions and isomorphous mixtures. If a 
mixture of substances in the solid state were 
legitimately to be regarded as a solid solution, it 
had to be shown that diffusion was capable of taking 
place within it from regions of high to those of low 
concentration. There was ambiguity as to the 
definition of the solid state and as to the facts. The 
popular distinction between fluids and solids was 
traversed by the more scientific classification into 
amorphous and crystalline substances. But glasses, 
though connected by all possible gradations with 
liquids on the one hand, and sharply separated from 
crystalline bodies on the other, most of 
the properties of solids, whilst the liquid crystals, 
though definitely crystalline, could not be regarded 
as solid bodies in any sense. Modifying G. 
Tammann’s definition, Dr. Desch gave the follow- 
ing classification for the possible states that a 
substance might assume (though any one substance 
need not be capable of assuming all of these states) : 
Isotropic (gaseous, liquid, amorphous, or glassy) ; 
anisotropic (crystalline, including liquid crystals and 
some solid modifications). The report dealt chiefly 
with glasses, metals, minerals, and salts and 
organic crystalline substances. 

When a layer of strongly-coloured glass was 
applied, for the purpose of colouring, to a mass of 
colourless glass, diffusion took place, but it was at 
a high temperature, in which the glass was soft and 
hardly solid. At atmospheric temperature the 
colouring matter did not appreciably diffuse. Thus 
a sheet of fourteenth-century ruby glass, 5 mm. in 
thickness, had been found to be built up of fifty- 
five coloured and eighty-eight colourless layers, the 
boundaries between which were yet distinct, though 
zones of intermediate shades could be detected at 
high magnification. Diffusion in glass at moderate 
temperature seemed limited to electrolysis ; but the 
process of devitrification or of formation of crystals 
in @ glassy material also involved diffusion. In 
silicate glasses the crystals formed were very 
minute, though they might be so numerous as to 
produce opacity. The formation of much larger 
crystals—e.g., of wollastonite, up to 4 em. in length 
—had sometimes been observed during slow cooling 
—for instance, when 400 tons of a soda-lime glass 
escaped from a furnace. A large number of 
minerals had similarly been identified in blast- 
furnace slags. In some glassy natural rocks 
devitrification had evidently set in at low tempera- 
tures, and as all these crystals were of a different 
composition from the glassy mass, diffusion must 
have occurred. Porcelain was probably partly 
glassy and partly microcrystalline ; diffusion of 
carbon (amorphous or graphitic) into porcelain 
at 1000 deg. or 1500 deg. Cent. had several times 
been recorded. 

Cavendish had observed that hot glass con- 
ducted electricity, and the experiments on the 
electrolysis of a plate of soda g (heated up to 
200 deg and 350 deg. Cent.), separating mercury 
from sodium amalgam (E. Warburg), demonstrated 
that sodium passed from the amalgam through the 
glass (which remained clear) to the mercury inaccord- 
ance with Ohm’s law. When lithium amalgam was 
substituted for the sodium amalgam, sodium ap- 
peared first in the mercury, and then lithium, and 
the anode surface of the glass turned opaque ; but 
potassium would not diffuse through yng Now 
the atomic volume (ratio of atomic weight to density) 
of lithium was smaller than that of sodium, whilst 








that of potassium was much larger, so that a sub- 
stance of larger atomic volume could not replace 
one of smaller atomic volume by diffusion in these 
conditions. Gcld, copper, and silver would also 
enter soda glass; these substances again had 
smaller atomic volumes than sodium. 

Passing to the diffusion of gases through metals, 
Dr. Desch pointed to the analogy between semi- 
permeable membranes and metals in this respect ; 
the metal exercised a selective action. Metals 
allowed certain gases (chiefly hydrogen) to diffuse ; 
silver was permeable to oxygen, not to hydrogen and 
nitrogen, both when hot and as cathode, the diffusion 
through the hot silver increasing with the fifth power 
of the temperature. As regards liquids, metals only 
allowed mercury to pass through them without 
undergoing destruction of their structure (there are 
scarcely any recent experimental data, however), 
and that was hardly a case of true diffusion, since 
an amalgam seemed to be formed in the first 
instance. 

Dr. Desch then turned to solid diffusion in 
metals, to cementation and decarburisation of iron, 
and to segregation and recrystallisation. This was 

rhaps the most important section of his report, 

ut as it deals with matters which have on other 
occasions received full recognition in our columns, 
we will not enter into details. The remaining 
sections concerned electrolysis of crystalline solids, 
diffusion in minerals and in artificial crystals, and 
Liesegang’s phenomenon (1898), which, Dr. Desch 
remarked, had an important bearing on the 
whole subject. A film of gelatin coloured with 
dichromate was dried on a glass plate, and a drop 
of silver nitrate solution placed on the film. As the 
nitrate diffused outwards, silver chromate was pre- 
cipitated, not in one ring diminishing in intensity, 
but intermittently in a series of concentric, often 
very regular rings. Many other salts behaved like 
silver nitrate, and the hydrolysis of a chromium 
salt would proceed in a similar way without forma- 
tion of any precipitate. Ostwald had suggested that 
the silver ceca first remained in the form of a 
supersaturated solution until the metastable limit 
of concentration was passed ; a ring was then formed, 
and the chromate in the immediate neighbourhood 
was attracted to that already deposited. Thus the 
silver solution diffusing outward passed over a 
region almost devoid of chromate, until a new 
deposit could be formed. This explanation had been 
criticised because two ring systems could be made 
to cross one another without interfering ; but 
Liesegang himself had shown that the two systems 
were not in the same plane then, and the banded 
structure of agates had been imitated on these lines. 

Concluding, Dr. Desch remarked that the older 
view —that solid solutions had no existence among 
crystals, and that isomorphous crystals had a 
minutely heterogeneous or zonal structure—had 
recently been revived in respect to metallic alloys, 
as to which the conception of crystalline solid 
solutions had proved most fruitful. Diffusion in 
metals was established beyond doubt; its occur- 
rence in transparent crystals of minerals, salts, or 
organic substances seemed possible, but experi- 
mental evidence was stili lacking. The subject 
was complicated by the occurrence of adsorption, 
but Dr. Desch regarded it as an exaggeration to 
suggest that the passage of metals into one another, 
forming intermediate compounds, should be ascribed 
to adsorption, though that explanation might pos- 
sibly suffice in such cases as the e of gases 
through heated metals and the staining of trans- 
parent crystals. 


Sorption oF HyproGen By PALLADIUM. 


A communication by Dr. A. Holt, on ‘ Sorp- 
tion of Hydrogen by Palladium,” dealt with this 
much-disputed question from a general and experi- 
mental standpoint. Palladium, one of the light 
platinum metals, having a density of 11.5—only 
half the density of platinum—accompanies platinum, 
gold, and silver, and though not at all rare in small 
quantities, is nowhere abundant ; it gives greenish 
vapours when heated, and is valued as a hard 
ikea coating for mirrors. It readily absorbs 
hydrogen at 125 deg. Cent., and when used as a 
cathode in diluted acid it swells, while retaining 
its metallic appearance, though it may have taken 
up nearly 1000 times its own volume of hydrogen. 
It is assumed that a compound with hydrogen—a 
hydride—is formed, and that more hydrogen is held 
bound in some way by the metal, and since it is 
undecided whether this is essentially adsorption 
(a surface effect) or absorption (a mass effect), Dr. 





Holt preferred to speak simply of ‘sorption ” in 
giving a first account of his experimental research, 
which was discussed by Mr. A. J. Berry and Pro- 
fessor Holleman. 


DistrLuaTion OF Brnary Metat Mixtures. 


Mr. A. J. Berry, B.A., of maerog read a 
sre on ‘* The Distillation of Binary Mixtures of 

etals in Vacuo.” Attempts had been made, he 
stated, to isolate inter-metallic compounds in cases 
where one at least of the constituents was volatile 
by distilling alloys of the two metals, containing an 
excess of the more volatile one, in Jena-glass tubes 
exhausted to the highest vacuum with the aid of 
charcoal. The isolation would depend upon two 
factors : (1) the tension of dissociation of the inter- 
metallic compound should be practically nil at the 
distillation temperature, and (2) the partial pres- 
sure of the vapour of the more volatile constituent 
should fall abruptly at the composition of the 
alloy corresponding to the formula of the com 
pound. Success was therefore more likely to be 
attained when the intermetallic compound did not 
form solid solutions with either of its constituents. 
The magnesium-zine alloys constituted a system of 
this kind ; they formed the well-defined compound 
Mg Zn,, discovered by Grube, which could be pre- 
pared by distilling alloys containing an excess of 
zinc until the excess had volatilised. Under suit- 
able conditions the compound itself could be dis- 
tilled without decomposition ; it would condense 
immediately beyond the hot part of the tube, 
magnesium silicide being formed further away. 
His attempts to volatilise mixtures in which the 
compounds could form solid solutions with their 
constituents had not yet led to any results justify- 
ing general conclusions. But he had been able to 
separate quantitatively copper from cadmium, by 
volatilising the cadmium, whilst magnesium and 
cadmium yielded a non-homogeneous distillate. 

During the discussion Professor T. Turner, of 
Birmingham, mentioned that distillation in vacuo 
afforded help in analyses. Hard spelter could, for 
instance, be analysed in this way ; zinc would pass 
over at 500 deg. Cent., and at 800 to 1000 deg. 
Cent. iron would be carried over. German silver 
could analytically be treated by the same method ; 
lead-copper alloys would yield their lead quantita- 
tively, and the zinc in brass could likewise be deter- 
mined by distillation in vaeuo. 


Tue Dissociation oF PHospHorus Vapor. 


Dr. G. E. Gibson, of Dundee, presented a paper 
by Professor A. Stock and Dr. Erich Stamm, of 
Breslau, and himself, on ‘‘The Dissociation of 
Phosphorus Vapour,” dealing with researches con- 
ducted at Breslau on the peculiarities of phosphorus 
vapour. Biltz and Victor Meyer, he stated, had 
found that the vapour density at comparatively low 
temperatures suggested the formula P,, whilst at 
higher temperature this complex molecule seemed to 
dissociate. Their own experiments had been made 
with a quartz apparatus and the quartz-membrane 
manometer, which we described in our notice of the 
proceedings of Section A. It would appear that 
the formula P, was correct up to about 700 deg. 
Cent. At higher temperatures dissociation took 
place, but it did not go beyond P, = 2 P,, and not 
down to P, = 4 P—i.e., to a dissociation into four 
atoms. 

The only other inorganic paper read, one by 
Professor i. Marshall on The Interaction be- 
tween Theocarbonide, Iodine, and Sulphur,” was 
essentially of chemical interest. 


BriocHEeMIsTRY, EnzyMEs, AND ORGANIC CHEMISTRY. 


The remaining communications concerned bio- 
chemical phenomena and organic compounds and 
reactions. The joint meeting with the Botanical 
Section, K, discussed ‘‘ Plant Enzymes,” especially 
the ‘‘ Enzymes of Linum,” ‘The Action of the 
Enzymes of Emulsin on Amygdalin and Vicianin,” 
‘*Oxydases in White Flowers,” and the ‘ Bio- 
chemistry of Flower Pigmentation” and ‘‘ Varia- 
tion in Lotus Corniculatus,” in connection with 
|. by Dr. J. Vargas Eyre, Mr. A. Compton, 

r. W. N. Jones, Professor F. Keeble and Dr. 
E. F. Armstrong, and Professor H. E Armstrong, 
F.R.S. The chemical constitution of enzymes 


—formerly defined as ferments devoid of any 
organised structure—is still unknown, but that 
they play 4 most important part in biochemistry 
and physiology is now fully recognised. They act 
like catalysts, each according to its own nature, 
promoting certain reactions, in most cases perhaps 
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a breaking down of complex substances, in some 
instances a synthetical building up of compounds. 
The systematic study of the linases, enzymes of the 
emulsin type occurring in the various kinds of 
flax (linum), offers a promising field, because flax is 
known to adapt itself readily to different conditions 
of climate and soil, and the problems excite popular 
curiosity in so far as the flax seeds are known to 
contain hydrocyanic acid—only when in the unripe 
state, however, it turns out ; but as the flowerin 
riod of flax lasts a long time, mature an 

immature seeds will generally be found together. 
The question, so important for biologists, whether 
peculiar specimens represent another species or 
merely a variety, is now attracting the attention 
of the chemist. Professor Bateson raised this 
point with reference to lotus, and emphasised the 
necessity of breeding experiments, which are, of 
course, made by physiological chemists. Dr. S 

G. Paine made a communication on ‘‘ The Blacken- 
ing of Leaves of Aucuba Japonica,” an enzyme 
effect to which we have referred on previous occa- 
sions. 

The seven papers on carbohydrates and allied 
subjects concerned glucosides, glucoses, and sugars, 
their synthesis and rotary powers (papers by Dr. 
E. F. Armstrong, by Professor J. C. Irvine, together 
with Mr. A. Hynd, Miss B. M. Patterson, and by 
Dr. J. P. Scott, Dr. S. Mills, Dr. A. Harden) ; 
Dr. Armstong also made suggestions as to the 
** Nomenclature of Optically-Active Substances.” 

The last class of communications brought before 
the Chemical Section dealt with reactions involving a 
migration of groups. We may mention papers by Dr. 
A. McKenzie, of London, on ‘‘ The Walden Inver- 
sion ;” by Dr. K. J. P. Orton, of Bangor, on 
‘*The Conversion of Chloro, &c., Aminobenzenes 
into the C-substituted Anilines and Anilides ;” by 
Dr. A. F. Holleman and J. P. Wibaut, on ‘‘ Nitra- 
tion of Chlorotoluenes ;” by Professor C. R. Marshall, 
on ‘*The Action of Bromine on Strychnine ;” and 
Dr. J. K. Wood, on ‘*The Optical Activity of 
Leucine.” Further committee reports were pre- 
sented by Professor Orton on ‘* The Transformation 
of Aromatic Nitroamines;” and by Dr. T. M. 
Lowry, of London, on ‘‘ Dynamic Isomerism ;” 
Dr. Lowry exhibited some models, very clearly 
illustrating the morphotropic relationship between 
certain crystalline compounds on the hypothesis of 
Mr. W. Barlow and Professor W. J Pope concern- 
ing the packing of molecular aggregates. 

Further references to sectional proceedings will 
be made in special articles. 


Raprations Oip anv New. 


The first of the two evening discourses was 
delivered by Professor W. H. Bragg, F.R.S., of 
Leeds, on ** Radiations Old and New.” The stand- 
point which he took was to find links in modern 
research between the two old theories of light, the 
corpuscular theory and the wave theory. The 
modern ideas of material streams moving with velo- 
cities of the order of light, he pointed out, disposed 
of the main objection to a corpuscular theory. In 
a certain measure the two opposing theories of 
Newton and of Huygens had both been corpuscular, 
for Huygens assumed space to be filled with small 
grains, and that light was a motion transmitted from 
particle to particle ; as the rays might spread on 
that assumption, however, Young and Fresnel 
later developed the wave theory. Professor Bragg 
illustrated the way in which a particles passed 
through matter by showing lantern slides of C. T. R. 
Wilson's fog photographs and with the aid of an 
electromagnetic model of an atom, through which 
an a particle was —— The X ray, he stated, 
differed from the a particle ; it did nothing to the 
atom, it did not produce a fog, but it liberated 
electrons. The question was, Were these the cor- 
puscles which Newton imagined? Partially, at any 
rate, the old ideas seemed correct in form. But 
the periodicity of light could only be explained 
so far by waves or ripples ; modern research might 
bring the two conceptions together. It was curious 
to reflect that both Newton and Huygens were 
wrong in the reasons which induced each of them 
to reject the theory of his opponent. 


. Tae Antiquity or Man. 


The second discourse was by Professor Arthur 
Keith, M.D., of London, on ‘‘ Modern Problems 
Relating to the Antiquity of Man.” The lecturer 

inted out that the orthodox view traced man 

k at least to the Pleistocene period—that was 
something like 400,000 years. The heterodox view 





of Rutot, however, believed to be able to follow man, 
by his eolithic culture, back still further, through 
the Pliocene and Miocene into the Oligocene, repre- 
senting a period of three million years, though Rutot 
himself considered this geological age estimate as 
exaggerated. In any case the evolution of man had 
been very slow, and Dr. Keith himself expressed 
the opinion that in the distant past there had been 
existing not only one kind of man, but several 
different kinds, all of which had become extinct 
except the one branch which had given origin to 
modern man. 
ConcLuptnc REMARKS. 

The Dundee meeting was undoubtedly a great 
meeting. The success exceeded the expectations 
of the organisers, and though the large number 
of foreign scientists who had accepted invita- 
tions, of course, contributed much to the high 
character of the proceedings, since such invitations 
are only sent to men of distinction, the general 
success seems essentially due to the hearty partici- 
pation of the local element. The Portsmouth 
people showed little interest in the British Associa- 
tion when they entertained it last year. Dundee 
and district overcrowded the meetings, and hos- 
pitality was exercised to a degree justifying the 
President, Professor Schifer, to remark at the con- 
cluding meeting that if hospitality were not manufac- 
tured in Dundee, it had a principal seat in the city. 
Hospitality implied entertaining many members, 
for whom accommodation could not otherwise be 
provided, for the full week. The attendance rose to 
2504 comprising 88 foreigners and 1092 Associates, a 
very large proportion of whom were drawn from 
the district. If the 2504 exceeded the attendance 
of the first Dundee meeting of 1887 only by 60, 
that indicates that Dundee was then already, when 
not yet in possession of its fine educational institu- 
tions, eager after learning, and that the British 
Association is no longer, and can no longer be, 
what it was half-a-century ago. That it continues 
to supply a want, however, is sufficiently demon- 
strated by the recent Dundee meeting. 

The British Association, moreover, left Dundee 
far richer than it had ever been. For the first time 
in its life it received a donation, and a large one. 
After the delivery of the presidential address, Mr. 
J. K. Caird, a jute manufacturer, of Dundee, and 
LL.D. of St. Andrews University, tendered in- 
directly, through the Lord Provost, a cheque for 
10,0001. to the Association, free of any conditions— 
there were persistent Press rumours of conditions— 
but the Council wisely kept the money grants at 
about the usual figure—namely, 10377. Of this sum 
Section A secured the lion’s share of 250/., and we 
are glad to note that this grant includes 601. for 
seismological observations as well as an extra allow- 
ance of 70i. for printing in connection with those 
observations, and 501. for the study of the upper 
atmosphere. A novel step was taken this year by 
offering the printed addresses, reports and abstracts 
of each section, for sale at prices ranging from 6d. 
to 9d. We welcome this step, and we venture to 
suggest that authors might in some cases be asked 
to indicate the object of their research in their own 
abstracts ; the mere statement of some formula 
arrived at may convey little to others who have not 
worked in the same field. 

Next year the Association will assemble at Bir- 
mingham under the presidency of Sir William 
White, on September 10. The date, the choice 
of the Birmingham hosts, is regrettably late per- 
haps, though the professional element over here 
probably prefers to have the meeting near the end 
of their vacations, not to be disturbed in their 
holidays, which may take them far away. But the 
days draw in by that time, and the visitors from 
Canada and the United States, whocontribute not 
a little to the discussions of some sections, which 
may almost rely on their regular attendance, may 
find it impossible to stay over the middle of Sept- 
ember, and to return to their own countries in 
time for their duties. The 1914 meeting will be 
held in Australia on the lines of the South African 
meeting in 1905, when the most important towns 
of the Colonies were visited. 





SovuTHeRN ENGLAND, Coast AND CountRYsIbDE.—The 
Homeland Association, Chandos Chambers, 15, Bedford- 
street, Strand, W.C., have recently issued, at the price 
of 1s. net, a booklet which gives information on a 
number of townships in Kent, Surrey, Sussex, Hants, the 
Isle of Wight, &c. It contains the necessary information 
to enable choice to be made by such as wish to take up 
their abode in any of the places reviewed, or to visit them. 





IMPURITIES IN ‘“‘TOUGH-PITCH ” COPPER. 
The Influence of Impurities in “‘ Tough-Pitch ” 
Copper, with Chief Reference to Antimony.* 

By Freperick Jounson, M.Sc., A.I.M.M.. Head of 
Metallurgical Department, Swansea Technical Collece, 


INTRODUCTION. 


In continuation of a series of experiments carried out 
with a view of ascertaining and placing on record the 
varied influences of traces of impurities on the useful 
properties of copper, the author now presents the results 
of experiments which, in the main, have been directed 
toward the determination of the influence of antimony on 
‘*tough-pitch ” copper. More than any other property 
it is desirable that commercial copper should possess the 
property of malleability at a red heat. Copper which is 
**red-short ” is the béte noire of the manufacturer, and 
experiments which indicate the nature and extent of the 
influence of impurities on this property cannot fail to be 
of service to him. Assuming that copper containing 
impurities can be successfully rolled hot. it remains to 
show whether such copper will have mechanical proper- 
ties inferior, equal, or superior to those of pure copper, 
and to show also, if possible, the structural condition of 
those impurities. 


Prkvi0US INVESTIGATIONS. 


Of previous investigations, that of Hampe} demands 
first attention. He found that :—1. Copper with 0.529 
per cent. antimony could be drawn into wire. 2. Copper 
with 1 per cent. antimony was extremely ‘‘ red-short.” 
3. Antimony in small amounts increased the tenacity of 
copper, but lowered its conductivity. Dealing with its 
presence in copper in the form of salts, Hampe discovered 
several notable facts in addition to the foregoing. 

As antimonate of copper, no ‘‘red-shortness” was 
experienced when there was sufficient present to corre- 
spond to 0.5 per cent. antimony, whereas with 0.5 per 
cent. antimony in the metallic form incipient ‘red- 
shortness” was produced. A point which Hampe 
appears to have overlooked, however, is that when a 
compound such as the foregoing is added to a molten 
metal, which dissolves it, it does not necessarily follow 
that that oe will retain its individuality in the 
solidified metal, although its effects may be less harmful 
than those of metallic antimony. As will be shown later, 
when antimonious oxide (Sb,0;) is added to molten 
copper, it is decomposed by the copper, and does not 
exist as the original unaltered compound after the metal 
has solidified and cooled. 

Experimenting with antimonate of bismuth, Hampe 
stated that neither red-shortness nor cold - shortness 
occurred with less than 0.7 per cent. of this compound. 
That the protective influence of antimony and oxygen in 
the presence of so much bismuth can be so marked is open 
to erave doubt. 

Hiornst and Lamb placed the limit of antimony as 0.6 
per cent. for wire-drawing. With more than this amount 
wires could not be successfully produced. They also 
found that antimony very seriously lowered the electrical 
eonductivity (0.10 per cent. causing a lowering of 24 per 
cent.), increased the hardness, had a decolorising effect, 
and was less efficient than arsenic in producing soundness. 

Hiorns,§ as a result of experiments on the cold rolling 
of small ingots, concluded that :—(1) Arsenic and anti- 
mony were better than antimony alone. (2) Antimony 
(0 20 per cent.) when added to copper containing lead 
(0.2 per cent.) diminished the brittleness caused by the 
lead. With regard to the joint action of antimony and 
oxygen, he assumed that antimony would react with 
cuprous oxide to form the higher oxide Sb,0;. 

reaves|| investigated the influence of oxygen on 
copper 1n the presence of antimony, and found that an 
increase of oxygen had no definite effect on the tensile 
strength of cast copper containing a constant percentage 
of antimony, but caused a serious reduction in ductility, 
as measured by percentage elongation. As will be 
shown later, this is not true for rolled, annealed rods. 

Greaves also found that where the electrical conduc- 
tivity had been lowered by antimony the addition of 
oxygen tended, to a slight extent, to neutralise that 
effect, causing a slight recovery of conductivity. 

T. Johnson{ gave the following results of tests on 
antimonial copper :— ? 
Elongation 
per Cent. 

on 2 In. 


Tensile 
Strength. 
Tons per Sq. In. 
Copper with 0.25 per cent. 
antimony ... aah ne 15.17 
Copper with 0.50 per cent. : 
antimony ... bes ans 15.60 45 
The oxygen contents were not given, but some oxygen 
was undoubtedly present.** The ingots were rolled hot 
and cold, and the strip annealed before testing. 
Lewistt concluded, from a series of rolling experiments 
on copper containing added quantities of impurities, thet 
arsenic had the property of neutralising the injurious 
effect of antimony, 0.10 per cent. antimony having a worse 
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* Paper read before the Institute of Metals, Sept- 
ember 26, 1912. 
+ Chemiker Zeitung, 1892, No. 42. a 
+ Journal of the Society of Chemical Industry, May 15, 
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§ Ibid, July, 1906. iat 
Journal of the Institute of Metals, No. 1, 1"l°, 
vol. vii., page 218. See also ENGINEERING, vol. X'"., 
91 and 196. 
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** Private communication. 
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effect on the hot-working properties than the same amount 
in the presence of 0.6 per cent. arsenic. : 

Archbutt* confirmed the harmlessness of antimony on 
the hot-working properties of copper. ; 

It will be seen that of all the foregoing investigators one 
only (T. Johnson) produced ingots strictly comparable 
with those of commerce—that is to say, in the ‘ tough- 
pitch” condition. The author observed the last-named 
condition by carrying out his experiments in a similar 
manner to that previously adopted.+ The purest electro- 
lytic copper (procured from Messrs. Vivian and Sons, 
Swansea) and chemically pure antimony were used. 

Influence of Antimony during the Poling Operation.— 
By noting the behaviour of small trial-ingots, the author 
was able to record a number of interesting facts. (1) That 
with antimony present up to 0.3 per cent., the copper 
has splendid hot-working properties, either under or up 
to “pitch.” (2) That with more than 0.3 per cent. anti- 
mony, the removal of oxygen by poling is synchronous 
with inferior hot-working properties. This observation 
is borne out by the behaviour of ingots Al and AA1 
(see Table I. and also Fig. 1). The poling in the case of 
Al was pushed beyond the ‘‘touch-pitch” stage (in so 
far as the percentage of oxygen is concerned). This is 
explained by the following observation :—(3) That, 
although the influence of antimony is to render the 
copper ‘‘red-short” (after the removal of oxygen), and 
thus ‘‘ overpoled ” according to one interpretation of the 
term, yet its effect is really to prevent ‘‘overpoling” as 
indicated by the “rising” or “spewing” of an ingot. 
The two latter terms are used to describe the physical 
phenomena exhibited by an ingot during solidification. 
'The raising of the surface, or the ejection of molten copper 
through the top crust of the ingot, are due to the escape 
of gases which excessive poling has introduced into the 
copper. Either the action of these gases is neutralised, or 
their entry into the molten copper opposed, by the anti- 
mony. The author prefers the latter explanation. It is, 
therefore, possible to cast an ingut (A1) which, owing to the 
presence of antimony, has a level surface, but which, were 
it free from antimony, would ** rise” or “‘ spew” after so 
much “‘ poling.” The removal of the oxygen has, how- 
ever, from the rolling point of view, caused the ingot to 
be “red-short” (see Fig. 1). On the other hand, the 
“‘underpoled” ingot (AA1), as will seen from the 
photograph, has rolled splendidly ; but this property has 
been gained at too great a cost, because the oxygen in 
excess seriously affects the toughness and cold-working 
properties of the copper, and also causes a depression 
to form on the surface of the ingot. This depression is 
closed up during the rolling, and remains in the rod as 
an unseen but dangerous flaw. All the ingots used in 
this research, with the exception of AA 1, had level 
surfaces. 

Referring again to the influence of antimony in check- 
ing the absorption of gases during poling, it may be 
pointed out that it is not without its value nor its danger 
in the refining of ‘* tough” copper. There is nothing so 
trying in the refinery as a charge which has gone ‘“‘ over 
the pitch.” ‘‘Spewing” ingots (cakes, billets, &c.), in- 
ferior malleability, lost time in bringing the charge back 
to “ pitch,” all contribute to give the refiner much anxiety. 
Any impurity in the copper which will check this ten- 
dency of the charge (under certain conditions) to go 
“‘over the pitch ” is therefore welcome. 

Arsenic 1s such an impurity, and the author has just 
shown that antimony is another. A little antimony even 
in arsenical copper should also be beneficial. has 
always been recognised as having a similar influence, but 
lead is wholly undesirable in wrought copper. : 

Having pointed out the value of a little antimony, it 
now remains to indicate the danger. This lies, of course, 
in having too much present, and so masking the true 
* pitch ” of the copper, that it is ‘‘ red-short ” before the 
other signs of ** overpoling ” or going “* over the pitch” 
have become apparent. 

There is yet another side to the question. Antimony 
hardens copper for rolling, and this becomes serious if 1t 
prolongs the ** breaking-down ” operations. For a normal, 
soft, tough arsenical copper, however, the author con- 
siders that 0.10 per cent. antimony would be a beneficial 
addition. The presence of other impurities would modify 
this proportion. Such copper could not be used for making 
malleable alloys—e.g., brass. From high conductivity 
copper, also, antimony must be rigidly excluded. 

incidentally, the author would like to dispose, once and 
for «ii time, of the fallacy that pure electrolytic copper is 
tomune from ‘‘overpoling.” The statement has been 
made by well-known metallurgists so often that it 
demands immediate refutation. Such copper has, possibly, 
& greater solvent power for gases than most less pure 
brands, and, in addition to meeting with overpoled 


elecirolytic copper in the refinery, it has been the author's 
experience that ‘‘tough-pitch” ingots of electrolytic 
copper are the most difficult of all to produce on an 
experimental scale. Such copper, although never be- 


coming ‘‘red-short,” is just as liable to become porous or 
to ‘spew ” after overpoling as any other kind, and more 
liable than many tos ag 


Tue Rowing or Incors. 


lhe ingots (1} im. square) were rolled at a red heat 
aout 900 deg. Cent. (the usual temperature for rolling 
arsenical copper, as judged by an experienced hand) in 
the works of Messrs. Vivian and Sons at Margam (Port 
Talbot). They were rolled hot in six passes to }{ in. in 
diameter, finishing at a dull red-heat, annealed by raising 
to a bright red-heat, quenched in the pickling bosh (to 


vol 


* Journal of the Institute of Metals, No. 1, 1912, 
vi, page 263. 

Journal of 
. page 17 


the Institute of Metals, No. 2, 1910, 


VOi. iv, 





remove scale), and then rolled cold to 8 in. (full). Finally, 
they were drawn once through a die to straighten and to 
confer on them a smooth and truly round surface. These 
rods will subsequently be designated “‘ as rolled.” Their 
compositions are given in Table I. 
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AAI contains antimony 0.5 per cent. ; oxygen 0.33 per cent. 
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the fears of the ultra-exact might be allayed, the author 
prepared the strips for analysis by cold rolling. Thus 
there was no formation of le, necessitating the instan- 
taneous treatment in dilute acid for its removal. This 
superficial ‘‘ pickling,” which aroused criticism, has been 
proved by the author to be perfectly harmless. However, 
the removal of scale by means of emery paper is more 
effective, and is necessary, in any case, even after 
pickling. In the train of eH Bi one containing 
silver nitrate was substituted for the one containi 

mercuric chloride. Any arsenuretted or pean ame mer | 
hydrogen from the hydrogen generator is thus arrested. 


Tasie I.—Analysis of Copper Rods. 

















Mark | 4 nti. | Appearance Behaviour 
on ° Arsenic. Oxygen. | of during 
Rod, | 0") | Ingot. | Rolling. 
pel, — | pangatch Aaiteteeans a 
p.c. p.c. p.c. | | 
RR Nil Nil 0.050 |Levelsurface| Rolled perfectly 
A302 0.958 | Ditto | Ditto 
Az | 0.29 at 0.054 | Ditto Ditto 
AA2/ 0.3 nea 0.063 Ditto Ditto 
Al 0.5 i 0.02 Ditto |Red-short at 3rd 
| pase (See Fig. 1) 
AAI") 0.49 - 0.33 Surface de- | Rolled perfectly 
| | pression | 
A 02 0.36 0.065 |Levelsurface| Ditto 


* Rod A Al was prepared purposely with a considerable excess 
of oxygen. 
Tasie Il.—Tensile Tests. 


| } 
|Rods as Rolled. Rods Annealed. 

















Composition. 
Merk) og [8s | og [82 2 
on -s \=6 =—s |Se8a . . 
Rod.| = (eee) =e 88 gi g § 
"|; @& |@2.,) @®8 |B.) & | E 
sé eke Sh \8el 2 | & = 
e; = 2 = ec 
ae? Bo p@ RE 5 < < 
tons per cons per per | per per per 
aq. in. sq. in. cent. cent. cent. cent. 
RR 19.80 4.7 14.33 51.3 | 0.05 
A3 19.50 13.0 14.25 | 43.3 | 0.058 0.2 
A2 19.44 16.7 14.95 460 0.054 0.29 
AA2 19.55 13.0 14.64 | 48.3 | 0.063 03 
AA1)| 20.30 6.0 15.16 | 44.7 | 0.33 0.49 
A 20.16 15.3 14.92 48.7 | 0.065 ' 0.36 0.2 _ 
TABLE ITa. 
Tin. Lead, 
L1 18.33 17.3 14.7 63.3 0.023 0.39 0.18 
= 19.84 14.0 15.48 | 41.7 | 0.05 0.37 0.19 


Taste ILIl.—Dr. Arnold’s Alternating Stress Tests. 











je 
Number | & . 
of 5 we : 
es Composition. 
Alter- = os 
nations. -= > 
Mark i £ 
on E< Remarks. 
Rod. £3 : 
- ; ("2 bad 
=| 5| ¢ |g/8/] - 
sity & aid 
eis issi £\% | 
<i< ia 6 idi< } 
pc pape pec. | 
RR 118 |244 | 107,005 = — Fracture - line cen- 
tral ; silky 
A3 136 (210 54 0.058 0.2 Fracture-line eccen- 
tric ; silky 
A2 (116 |268 | 131 0054 — 0.29 Fracture - line cen- 
tral; silky 
AA®2 118 (258 | 110 0.068 0.3 Ditto 
AA} 49 138 | 181 0.33 0.49 Very broadly serrated 
fracture-line ; dry 
A (119 /258 | 116 0.065 0.36 0.2 Fracture : line cen- 
tral ; silky 
Taste Illa, 
Tin | Lead 
LI 169 238 41* 0.023 9.39| — 0.18 Fracture-line cen- 
tral ; silky 
T 134 266 98 0.05 (0.37/0.19 Ditto 


* The abnormal toughness of bar Li in the cold-worked state 
as compared with the others is due to the low percentage of 
oxygen, thus affording further proof of the embrittling influence 
of cuprous oxide during cold work. 


Antimony.—-This was determined by several methods, 
but the method finally adopted for all the rods was that 
in which pure ferrous sulphate is added after oxidation 
to a nitric-acid solution of 10 grammes of copper (more 
if only traces of antimony). Ammonia is added in 
excess ; the ferric hydrate carrying down the antimony 
as basic antimonate of iron. Arsenic is also similarly 
carried down if present. The precipitate is redissolved in 
hydrochloric acid, with sulphuretted hydrogen, the 
mixture of sulphides (in most cases only copper and 
antimony sulphides) treated with 10 per cent. potassium 
sulphide to extract the antimony sulphide (Sb,S,). The 
Sb.S, is reprecipitated by acidifying with dilute sul- 


All the ingots offered more resistance in their passage | phuric acid, then dissolved in strong hydrochloric acid 
through the rolls, even at a red-heat, than the pure | after yoy Fe filtering feng connie sulphide (As.S,) 


ingot RR, which had ugher surface, owing | being left 
to ie avant hoy “¢~ Fility to resist the| tion effected by sodium sulphite, and the antimony 


Ingot Al was red-short, | 


to its greater softness, and its ina 
“scoring” action of the rolls. | 
and was removed from the rolls at the third pass. 
Meruops oF ANALYSIS. 
Oxygen.—The method was similar to that described in 
a former paper by the author.* In order, however, that 


* Journal of the Institute of Metals, No. 2, 1910, 
vol, iv., page 185. ° 


hind on filter). romine is added, reduc- 


titrated with potassium bromate.* The author has tried 
the methods of distillation which depend upon raising the 
boiling points of the solvent used in order to the 
distillation temperature of antimonious chloride. The 


methods suffer from the disadvantages of demanding 
constant attention, and of being expensive in distilling- 
flasks, unless flasks of fused silica ware are used. The 


* Duncan, Chemicul News, February 1, 1907, 
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author invites discussion on the merits of distillation 
Arsenic was deter- 


methods for antimony in copper. 
mined by distillation as usual. 


PREPARATION OF TEST-PIEcEs. 


1. Tensile Test-Pieces.—Portions of the rods were sawn 
off, and turned down to 4 in. for a gauge-length of 3 in. 
full, the 3-in. length being marked off exactly. . The 
ig. 2, on 


finished test-piece had dimensions as given in 
the previous page. 


2. Alternating Stress Test-Pieces.—These were for Dr. 
Arnold’s testing-machine, and 6-in. lengths of rod were 


turned down to # in. in diameter. 


3. Compression Test-Pieces.—Small cylinders were pre- 
— from the rods (§ in. in diameter by 1 in.) by facing 
0 


wn in the lathe. 


The test-pieces were annealed at 800 deg. Cent. for 


15 minutes. 


The reheating-annealing of the cast ingots is par- 
as 
ng in 


ticularly beneficial in the case of antimonial copper, 
the solid solution in the cast state is greatly tnokia 














Fie. 5.—Showing absence of “ oxidules” 
in one part of rod A3. Magnified 
120 di ters. V. tched 





V. heat-tinted. 





Fie, 9.—Alloy VL, Table V. Antimony, 
0.50 per cent.; oxygen, 0.10 per cent. 
Magnified 42 diameters. V. etched. 


uniformity. A thorough reheating assists diffusion and 
produces greater uniformity. 
THe Mrcuanicay Tests. 
On reference to Table II., the outstanding facts are as 
follows:—1. Antimony raises the tensile strength of 
** tough-pitch ” copper, and slightly lowers the percentage 


elongation. 2. The annealed ive results better for 
purposes of comparison than cold-worked rods before 
annealing. 3. Where cuprous oxide is in large excess, 


cold work has a seriously embrittling effect. Rod AA 1 
has an astonishing percentage recovery of ductility after 
annealing (over 600 per cent., as com with less than 
300 per cent. in the case of the ‘‘ tough-pitch” rods). 
4. Antimony (0.2 per cent.) has no ill effect on arsenical 
= —ae ’ copper. 

In Table III. the results of the alternating-stress tests 
are recorded, and the chief points of interest are as 
follows :—1. Antimony up to 0.30 per cent, does not 
decrease the toughness of ‘‘ tough-pitch ” copper, nor 
does 0.2 per cent. antimony decrease the toughness of 
arsenical ‘‘ tough-pitch ” copper. 2. Cuprous oxide in 
excess very seriously lowers the toughness, more so in the 
rolled than in the annealed rod. 3. Rod A3 shows ab- 
normal behaviour. It will be shown later that this is due 
to lack of uniformity. The compression test-pieces were 
crushed down under a steam-hammer from cylinders 1 in. 
long by § in. in diameter to discs 4 in. by 1} in. in 
diameter. These tests showed that in the case of the 
annealed specimens the quality of the copper in no degree 
suffers deterioration on account of the presence of anti- 


Fie. 6.—Showing segregated ‘‘ oxidules” 
(pale green = on blood-red ground). 
Rod A3. i 


Fie. 10.—Same alloy as Fig. 9. Magnified 
540 diameters. 


all showed si 
cold rolling. Th 


ey all develo’ 
round the 


(rich in cuprous oxide). 


indicative of brittle metal, but one la 


poled ingot. This depression had been closed 


natural 


by the laden from the hammer. 


Cotp-Routiime TEsts. 





further annealing. 





of the strains previously caused by the 

—~ } minute incipient cracks 
bulging circumference of the disc, these 
being most marked in the case of specimen AA1 
The excessive embrittling 
influence of the cuprous oxide was removed by anneal- 
ing, thus confirming the tensile and alternating-stress 
tests. The annealed specimen showed no cracking 
fissure was 
developed, corresponding to the inevitable flaw in the 
rod, due to the original surface depression of the pny 
up in the 
rolling process, causing a hidden longitudinal flaw, which 
yawned open as the test-piece was spread out 


Short pieces of the §-in. rods as rolled were sawn off, 
annealed (20 minutes at 900 deg. Cent.), and quenched. 
These were rolled cold into flat strips 4 in. thick without 


a typical of , ge armen a In order to obtain 
tter contrast for photographing, the specimen w 
heat-tinted for this photomicrograph. The ea rie 
showed up as pale-green spots on a blood-red field (white 
spots on a black background in Fig. 6). Before heat. 
tinting the ‘‘oxidules” appeared pale-blue on pink back- 
ground of copper—a combination difficult to reproduce 
effectively by photography. 
THe SrrucruRaL CoNnDITION OF ANTIMONY IN 
** Toucr-Pitcu ” CoprEr. 


A number of experiments were made by adding to 
copper (from which all ys had been carefully 
excluded) metallic antimony alone, antimonious oxide 
{Stb.0s) alone, and metallic antimony plus cupric oxide, 

he details are given in Table V. 

In alloy I., most of the antimony was in solid solution 
and etching revealed the usual “core ” structure, in the 
light antimony-rich fringes of which a very little free Cu.Sb 
was visible. This constituent, the composition of which 
is given by Hiorns, is very pale-blue in colour (paler 














in rod AA1, 
agnified 300 diameters. 
diameters. V. unetched. 


Fic. 7.—Showing excess of cuprous oxide 
Antimony, 0.50 per cent. ; 
oxygen, 0.33 per cent. Magnified 90 


Fie, 11.—Same alloy as Fig. 9. Magnified 
540 di ters. V. tched. 





Fie. 8.—Alloy I!., Table V. Shows dark 
slate-coloured antimonial ‘“‘ oxidules.” 
Antimony, 0.5 per cent.; oxygen 0.12 
per cent. Magnified 240 diameters. 
V. unetched. 











- «6 








Fie. 12. Same alloy as Fig. 9. Magnified 
540 diameters. Unetched. 





V. unetched. 


Test-pieces RR, A, A2, and AA2 (Fig. 3) showed no 
edge-cracking whatever. 
ncipient edge-cracking occurred in the case of A3. 
A A 1 was again the worst of all, edge-cracking starting 
when a thickness of ,*, in. had been reached. 


MICROSTRUCTURE 


All the rods as rolled showed a uniform, crystalline 
structure with frequent “‘twinning.” With regard to the 
‘*oxidules,” the appearance of the rods under the micro- 
scope differed from one another. They are given in 
a eThe sprees ion of th ide qui Jains th 

e tion of the cuprous oxide quite explains the 
abnormal behaviour of rod A3 in the mechanical tests 
(see Tables IT. and IT1.), also the eccentricity of the final 
fracture line in the alternating-stress tests. Normal rods 
show a fracture line across the centre of the test-piece 
(see a, Fig. 4). Rods which are not uniform yield more 
to the stresses on their weaker side, and the final fracture 
line oocurs nearer to the stronger side (see 6, Fig. 4). 

On referring back to the rough notes made when pre- 

ring the ingots, the following entry was found :— 
*Ingot A 3 perfectly level, but poured rather cold.” 

Here, then, possibly lies the explanation of the lack of 
uniformity in the ingot. A portion of the molten metal 
(probably the last to enter the mould) was richer in oxide 
cox the remainder, and, on account of the metal being 
cold, solidification proceeded so rapidly that this oxide 
had no chance to diffuse uniformly throughout the ingot, 
and was trapped in situ. 

Fig. 5, annexed, shows the complete absence of cuprous 








mony. With regard to the unannealed specimens, these | 





than cuprous oxide), and is best seen before etching. 
In alloy II., the oxygen appeared not as cuprous oxide, 
but as dark slate-coloured ** oxidules.” Caustic soda or 
tash should not be used to remove grease from the sur- 
ace of the specimen, as it attacks the antimonial 
*: oxidule,” leaving only a pit which appears black under 
the microscope. ese antimonial ‘‘ oxidules” are shown 
in Fig. 8, and occur in all the other alloys, whether 
cuprous oxide is in excess or not. Wherever oxygen occurs 
in excess of that demanded by that part of the antimony 
which is not in solid solution, it exists as pale-blue cuprous 
oxide, which forms a ternary eutectic with the solid solu- 
tion and the antimonial ‘‘ oxidules.” i 

Fig. 9 shows the solid solution of antimony in copper 
(dark-etching ‘‘cores” with light antimony-rich fringes) 
surrounded by eutectic. : 

The constituents of the eutectic under higher powers 
show peculiar behaviour in their relative disposition. 
Either the slate-coloured antimonial constituent or the 
light-blue cuprous oxide forms here and there as ® 
crescent or circlet enclosing a globule of the other 
constituent. ; 

In Fig. 10 are seen two of these circlets of cuprous 
oxide, the centre one enclosing both copper (light half) 
and the antimonial constituent (dark half). In the lower 
portion of the micrograph, a dark antimonial *‘ oxidule 
is seen, and several smaller ones are dotted here and 
there in the upper portion of the field. ; 

Fig. 11 illustrates an area of the same specimen showmg 
another composite ‘‘oxidule,” the antimonial portion 
forming the enclosing crescent in this case, the cuprous- 





oxide from one area of the specimen, whilst Fig. 6 





oxide globule being enclosed. 
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TaBLE 1V.—Microstructure of Rolled Copper Rods. 


Mark. Antimony Oxygen. Appearance under Microscope. 








per cent. per cent . D 

Nil 0.05 Light-blue oxidules (cuprous oxide) 
uniformly distributed. 

0.058 Dark, slate-coloured “‘ oxidules.” Some 

segregated cuprous oxide (see Fig. 6). 

0.054 Dark oxidules. No cuprous oxide. Uni- 

fo 


0.2 
0.29 


A3 
A2 
rm. 

0.3 0.063 Dark oxidules. Also cuprous oxide. 
Uniform. * 

0.033 ‘Considerable excess of cuprous oxide, 
accompanied by a few dark ‘* oxi- 
dules.” In the cast ingot more than 
half the field is occupied by copper- 
cuprous oxide eutectic. During roll- 
ing this was broken up, and the 
microstructure shows the parallel 
trains of ‘‘oxidules” (cuprous oxide) 
in lines following direction of rolling 


AA2 


AA1, 0.49 


(see Fig. 7). 
0.065 Dark oxidules. A little free cuprous 
oxide. 


0.2 


- Nearly all the “oxidules” in AA2 resemble that shown in 
Fig. 11. There are one or two isolated “oxidules” similar to 
that shown in Fig. 12. 

Tasik V.—Particulars of Impurities in ‘‘ Tough-Pitch” 
Copper. 


No. Antimony Oxygen. Nature of Impurity added. 











per cent. |per cent 
1. 0.5 | Nil | Metallic antimony. 

Il. 0.5 0.12 Metallic antimony and cupric oxide. 
ILL. 0.5 | 0.25 ” ” ” ” 
IV. 0.1 0.12 es ce vs = 

V. 0.5 0.10 | Antimonious oxide. 

vi. | 0.8 0.10 we ce 

Vil. | 4.08 097 es oe 


| 


As to the true composition of the antimonial con- 
stituent, the author can make no definite statement. In 
fact, its composition seems variable; in some cases, 
having a definitely duplex structure as shown in Fig. 12. 
This shows a slate-coloured ‘‘ oxidule” containing 
numerous particles of a blue colour (probably cuprous 
oxide). In other cases the ‘‘oxidules” contain coppery 
streaks which may possibly be the metallic reduction 
product of a reaction between a reducing gas, such as 
carbon monoxide on cuprous oxide. ese coppery 
streaks are sometimes seen in the centre of cuprous 
oxide ‘‘oxidules” in ordinary commercial copper, and 
there may some connection between them and the 
gases present. Possibly the checking influence of anti- 
mony on ‘‘spewing” may find an explanation in the 
absorptive power of its “oxidules” for gases, but the 
author is unable to support this explanation. 

It seems to be clear that the antimony exists in the 
higher state of oxidation (Sh,O,), because in the alloy VII. 
(Table V.), although the antimony was added in the form 
of antimony trioxide (Sb,O ), it split up into antimony— 
which formed Cu,Sb, and partly entered into solid solu- 
tion—and the slate-coloured constituent already described. 
Whether the latter is Sb,O, alone, or a compound of 
Sb,0, with Cu,O (antimonate), whether it is capable of 
merely dissolving copper or Cu,O, or whether, if this be 
true, it deposits the dissolved substance when cooling, 
further research may show. 

An examination of alloy VII. under the microscope 
showed no Cu,O, but such an amount of free CusSb in 
addition to that which was in solid solution as would 
represent, roughly, about one-third of the antimony 
present. The author suggests the following reaction :— 


4Sb,0, + 3 Cug = 2Cu,Sb + 39b,0, 


Enters Forms 
into eutectic 
solid with solid 


solution. solution. 


For antimonial copper it would seem that the less 
antimony which is allowed to enter into solid solution— 
t.¢., the more which exists as ‘‘oxidules”—the higher 
will be the electrical conductivity. When oxygen 
is present, as much free Cu,Sb is converted into 
“oxidules ” as the oxygen will account for. In the case 
of bar Al (see Table I. and Fig. 1), so much oxygen 
had been removed by , os that, in all probability, 
some free Cu,;Sb separated out. In order to show whether, 
by increasing the oxygen in order that all the antimon 
not in solid solution would exist as harmless “ oxidules,” 
the author made the following experiments :— 

Taste VI.—Effect of Oxygen on Antimonial Copper. 














Mark on . 
Ingor, | Antimony. Oxygen. Remarks. 
percent. per cent. 
A 0.5 Undeter- Under pitch. Forged perfectly. 
p mined 
\ 0.5 0.13 Up to pitch. For, perfectly. 
; Bent double cold. 
A6 1.0 Undeter- Under pitch. Forged perfectly. 
min 
At 1.0 0.25 Uptopitch. Forged fairly well. 
Incipient cracking. Bent 
si P | double cold. 

1.0 Nil Decidedly red-short. Free Cu;Sb 
discernible under the micro- 
scope. 

Small ingots were cast, particulars of which are given 


. Table Vi. Ingots A5 and A6 were for, at a red 
‘eat when “‘ under pitch,” then remelted, and brought up 





to piteh. All three ingots were reheated side by side 
ont forged at a red-heat. The results are given in 
Table VI., and show that it is possible to forge copper 
hot, even with 1 per cent. antimony, if sufficient oxygen 
be present to prevent the occurrence of free Cu, 


EXPERIMENTS WITH TIN AND LEaD. 


These experiments, whilst far from being sufficient, are 
of such interest, and the ery wy of their continuance 
so uncertain at present, that the author has decided to 
place them on record. The ingots were prepared in 
exactly the same way as the antimonial ingots, and were 
rolled and tested at the same time and under exactly 
similar conditions. 


INFLUENCE OF LEAD ON ‘‘ PoLING” OPERATION. 


a the behaviour of trial ingots the author proved 
1. Lead (in the proportions used) caused ‘“‘tough-pitch” 
arsenical-copper ingots to ‘‘sink” in the moulds. That 
is to say, an ingot which would otherwise have had a 
level surface had a longitudinal surface depression after 
the addition of lead. 

2. By ‘‘ poling” the metal in order to produce an age 
with a level surface, so much oxygen was removed that 
in one case (ingot L 2) the ingot was so “‘ red-short” as 
to be shat during the first pass through the rolls at 
a red heat (see Fig. 1). There were also strong indica- 
tions that with the smaller percentage of lead (0.18 per 
cent.) it would be possible to carry ‘‘ poling” so far (with- 
out the ingot spewing) as to produce “red-shortness.” 

In fact, ingot L.1 was produced by ny! the rolled 
strip of a previously-prepared ingot, which had shown 
edge-cracking at a red heat. The oxygen, unfortunately, 
was not determined in this strip before ane, but it 
was probably lower than in L1. In Table VII. the 
analyses of the ingots and a record of their behaviour 
appear. 

INFLUENCE OF TIN. 

The influence of tin seems to be to harden arsenical 
copper for hot and cold working, and to raise the tensile 
strength more than any other of the elements tried. 
The record of the mechanical tests appears in Tables IT. 
and IIIa. Apart from causing a peculiar, irregular 
bulging at the circumference of the hammered annealed 
discs, the lead and tin specimens showed no difference of 
behaviour from the ether specimens in the crushing-down 
tests. 

TasBLe VII.—Particulars of Ingots. 





| 




















Mark : : 
. ; ln: | Appearance Behaviour in 
Oxygen A > le 
a ye reenic | Lead - of Ingot. Rolling. 
p.c. p.c. p.c. | p.c. 
L1| 0.023 0.39 0.18 Nil Dead level Very good. 
L2]| 0.012 0.38 0.35 | Nil » Smashed at 
first pass. 
T 0.05 0.37 Nil | 0.19 Very slight de-| Very ood. 
| ressiop. A, Forged jhard. 
ew pin-holes) Good smooth 
near surface | surface. 
Conc.usions. 


1. negra | up to 0.5 per cent. has no detrimental 
influence on the hot-forging qualities of ‘‘ tough-pitch” 
copper free from other impurities. It is even possible 
successfully to forge copper containing 1 per cent. anti- 
mony if sufficient oxygen be present. 

2. In copper which has been “‘ overpoled,” antimony 
tends to mitigate the phenomenon of “spewing” during 
solidification. 

3. ‘*Tough- pitch” arsenical copper (0.4 per cent. 
arsenic) is slightly hardened for hot-rolling by the pre- 
sence of antimony (0.2 per cent.), but, otherwise, its 
mechanical properties are slightly improved. 

4. The mechanical properties of ‘‘tough-pitch” pure 
copper after rolling and annealing are but little altered by 
small additions of antimony. The tensile strength is 
slightly raised and the ——- islowered. Theslight 
gain in toughness is probably traceable to the greater 
soundness of the cast ingot. 

5. With rd to the structural condition of antimony 
in ‘‘tough-pitch” copper, it exists in two forms :— 

(a) Partly in solid solution (probably as dissolved 


Se a 

(+) Partly as an insoluble compound with oxygen 
(slate-coloured ‘‘ oxidules”’). 

Oxygen in excess exists as cuprous oxide (light-blue 

‘“‘oxidules”). The latter, together with the antimonial 

‘*oxidules,” form a ternary eutectic with the solid solution. 

6. The addition of lead to pure copper or arsenical 
copper causes the surface of a ‘‘ tough-pitch” ingot to 
sink during solidification. Further po ing with the object 
of obtaining a level surface is attended by the risk of 
rendering the metal ‘‘red-short.” Like antimony and 
arsenic, lead tends to check “‘ spewing.” 

7. The mechanical properties of arsenical copper (0.4 

r cent. arsenic) at normal temperature are little affected 

y the addition of lead (0.2 per cent.). 

8. The addition of tin (0.2 wd cent.) to ‘‘tough-pitch ” 
arsenical copper is attended by an increase in hardness 
during hot and cold rolling, and an increase in tensile 
strength. The elongation is correspondingly lowered, 
but the toughness is unimpaired. 

Finally, the author wishes to express his indebtedness 
to Mr. C. H. Eden, of Messrs. Vivian and Sons, Swan- 
sea, for permission to have the ingots rolled ; to Mr. W. 
8. I. Bray (manager of Messrs. Vivian and Sons’ works 
at m), for his interest and assistance; to Pro- 
fessor Arnold, D.Met., for invaluable aid in making the 
alternating-stress tests; and to Mr. T. G. Jones, M.Sc., 











Head of the Enginesring Department, Swansea Tech- ' 





nical College, for his kindness in carrying out the tensile 
tests on the 30-ton Buckston testing-machine in his 
department. 





LLOYD'S AND PROGRESS IN MARINE 
CONSTRUCTION. 

Tue annual report of Lloyd’s Register of British and 
Foreign Shipping records the fact that the registry now 
includes 10,445 vessels, of 21,710,257 tons, of which about 
20} million tons is represented by steamers. During the 
year classes were assigned to 684 new vessels, of 1,468,166 
tons, of which 68} per cent. were built for the United 
Kingdom, and the remainder for the colonies and foreign 
countries. This is the largest addition since 1906, which 
marked a record, the total then being 1,484,722 tons. The 
satisfaction experienced at the revi rules is indicated 
by the circumstance that since they were introduced—in 
June, 1909—plans for over 6,000,000 tons of shipping 
have been approved. These rules have now been trans- 
lated into French and German. Ten of last year’s new 
ships were over 10,000 tons, and fifteen vessels of over 
12,000 tons are in course of construction. With the Isher- 
wood system of longitudinal framing, 114 vessels, of 
593,400 tons, have been completed or are in course of con- 
struction under the society’s survey. Practically every 
type of vessel built is included in the list on the society’s 
register. The past rans it is noted, has witnessed a 
notable extension of the society's operations in the United 
States, where 40 vessels, of 175,000 tons, are now in course 
of construction for classification in Lloyd’s. 

The oil-engine naturally comes in for considerable 
attention in the report. Although there is a very con- 
siderable increase in the construction of such vessels, more 
especially in Holland and y, the Committee feel 
that ‘‘ the time has hardly yet arrived for the provision of 
ruleson the subject.” At present there are being built 
under Lloyd’ssupervision Diesel engines for 34 vessels, 23 
of which are of ton ranging from 2000 to 10,000 tons. 
These engines are of various types and range in power 
from 1750 to 120 brake horse-power per set. Regardin 
the Vulcanus, with four-stroke-cycle engines, it is sta‘ 
that the results of the working have been so satisfactory 
to the owners that they have now under construction five 
other vessels of considerably larger size, and with engines 
of gl power, all to be fitted by the Nederlandsche 
Fabriek van Werktuigen en Spoorweg terieel, of 
Amsterdam, at whose works there are being built, under the 
inspection of Lloyd’s, eleven sets for six vessels of a coilec- 
tive power of 10,000 brake horse-power. It is reported that 
during the voy: of the Selandia the engines ** had given 
satisfaction, and needed only some minor repairs.” The 
builders, Messrs. Burmeister and Wain, of Copenhagen 
(who also built the Fiona, now named Christian X. ), have in 
course of construction similar ines for six twin-screw 
vessels, two of them ey ©] higher power than the 
Selandia, which was of tons. ‘*The successful 
results” of the trials of the Fordonian, of 2000 tons 

built by the Clyde Shipbuilding and Engineering 
mpany, with two-stroke-cycle engines of 750 brake 
horse-power, are also referred to. This lattership, having 
two-stroke-cycle engines, will be watched with consider- 
able interest. It is recorded that there is a development 
taking place in the use of oil fuel instead of coal. From 
the beginning of 1910 to the present time there have 
been completed, under the survey of Lloyd's sur- 
veyors, fifteen oil-carrying vessels, and nineteen other 
vessels constructed with oil-fuel bunkers. At the 
mt date oil-fuel bunkers are being constructed 
in forty-five oil-carrying vessels and in nineteen other 
vessels; complete oil- burning installations will be 
constructed in thirty-five of the former and nine of 
the latter. The society’s rules for the burning and 
carrying of oil-fuel are applicable to oil with a flash-point 
not lower than 150 deg. Fahr., and in all the vessels 
hitherto classed under these rules, as well as in most of 
those now in course of construction in which oil-fuel is to 
be used, the arrangements are suitable for this class of oil. 
Recently, however, there has been a great development 
in the supply of oil-fuel with a lower flash-point, and it is 
intended that this kind of oil shall be used on board 12 of 
the large oil-carrying vessels now being built. In these 
cases the bunkers and arrangements have received the 
one consideration of the Committee, who have approved 
plans providing for the special condition which experience 
with the carriage of light oil has shown to be advisable. 
Should the use of low-flash fuel-oil for marine pu 
become more general, the Committee will prepare detailed 
rules on the subject. The demand for new steamers 
intended for carrying oil in bulk has enormously increased. 
Since July 1, 1911, 16 oil-carrying vessels, of 66,911 tons, 
have been assigned the Society’s classification. There are 
now in course of construction 87 vessels, of 479,000 tons. 
Ten of the vessels are 525 ft. in length and of about 
10,000 tons 

One or two notes may be added regarding the general 
work of the society. uring the year 1,060,111 tons of 
ship and boiler-steel were tested—an increase of 210,806 
tons over the return for 1910-11. There are 79 steel-manu- 
facturing firms in the United Kingdom and 181 abroad 
recognised by the Committee for the construction of steel 
for ships and machinery. The Society's surveying staff 


now comprises 344 officers, and there has nm a large 
increase in the number of surveyors in foreign stations 
exclusively employed by Lloyd’s. The total length of 


chain cable tested in the United Kingdom was 541,818 
fathoms, in addition to a quantity of miscellaneous 
chains, and the number of anchors tested was 8350. 
There were also 21 anchor and cable-testing machines on 
the continent of Europe and 21 in the United States. 
At the present time there are 161 vessels holding the 
society’s certificate of classification of refrigerating 
machinery, and on these 929 periodical inspections 
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were made during the year. In addition there are 
22 vessels under construction. In these 183 vessels 
the insulated cargo-chambers have a collective capacity 
for 12 million carcases of mutton. Several of the 
large cold stores for freezing meat have been submitted 
to the society’s surveyors for inspection. Freeboards 
have been assigned during the year to 470 vessels, of 
1,291,150 tons, bringing up the total to 16,293 vessels. 
Of the vessels on the society’s register-book, 1392 are 
fitted with wireless telegraphic installations, as compared 
with 1013 a year ago, and 630 have submarine signalling 
apparatus, as against 566 last year. Thenumber of yachts 
classed is 676, of 117,798tons, of which 105,702 tons are 
steam-yachts ; 305, of 8163 tons, are sailing yachts ; while 
there are 61, of 3933 tons, fitted with internal-combustion 
engines. 

An ment has been made between the Commission 
of the Veritas Austro-Ungarico and the Committee of 
Lloyd’s Register with a view to improve the organisation 
of the Veritas, and at the same time to give to owners of 
vessels belonging to the Austro-Hungarian marine the 
advantage of classification for their vessels with both 
societies on the basis of survey by the one organisation only, 
with the consequent reduction of expense and saving of 
time. Under this agreement, which came into force on 
July 1, 1912, the Veritas Austro-Ungarico have adopted 
the Rules of Lloyd’s Register in their entirety, and in 
future iron and steel vessels can only be classed in the 
Veritas Austro-Ungarico Register-Book provided they 
- Ne the same time be classed in Lloyd’s Register- 

ORK. 

These facts go to prove the world-wide importance 
of Lloyd’s Register and the progressive spirit which 
animates those responsible for the management. 








COLONIAL AND FOREIGN ENGINEERING 
PROJECTS. 

WE give below a list of colonial and foreign engineering 
projects, for some of which tenders are asked. Further 
particulars relating to them may be obtained from the 
Commercial Intelligence Branch, Board of Trade, 73, 
Basinghall-street, London, E.C. 

Canada: The Imperial Trade Correspondent at Toronto 
reports that a town in Ontario has adopted a scheme for 
the improvement of its water supply, which is estimated 
to cost 383,000 dols. (about 78,700/.). The town also pro- 
poses to instal an extensive sewerage system, and has 
appointed the consulting engineer who prepared the 
water-supply scheme to study the matter. 

Spain: The Gaceta de Madrid of October 11 states 
that an application has been received by the General 
Directorate of Public Works, Ministry of Fomento, 
Madrid, from the Compaiiia del Tramvia de Bilbao 4 
Durango y Arratis, for. permission to Jay a section of 
line for the pur of connecting the company’s tram- 
way system with the station at Lemona. The (aceta 
of October 12 publishes a notice, issued by the Ministry 
of Fomento, 
(1) the construction and working of the pro rail- 
way from Puertollana to Cérdoba; and (2) the con- 
struction and working of a secondary railway from 
Orusco vid Mondéjar to Cifuentes. Tenders will be re- 
ceived at the Direccion General de Obras Piiblicas, 
Ministerio de Fomento, Madrid, up to June 13, 1913, in 
the case of (1), and up to January 12, 1913, in the case 
of (2). Local representation is necessary. 

Italy: The Gazzetta Ufficiale (Rome) of the 9th inst. 
notifies that tenders will be opened on November 7 
simultaneously at the Direzione Generale delle Opere 
Marittime, Ministero dei Lavori Pubblici, Rome, and at 
the Prefettura di Genova, Genoa, for the carrying out of 
extensive works in connection with the enlargement of 
the port of Savona. The — price is put at 6,931,000 
lire (277,240/.), and a sum of 300,000 lire (12,000/.) will be 
required to qualify any tender. The issues of the Gazzetta 
of the 10th and 11th inst. announce that tenders will be 
opened on November 5 at the offices of the Italian State 
Railways Administration, Rome, for the construction 
of :—(1) A 7-mile section from Rome to Torricola of 
the direct line now being laid between Rome and Naples; 
the upset price is put at 3,900,000 lire (156,000/.) ; and (2) 
a 9-mile section from Grottacalda to Piazza Armerina of 
the Sicilian complementary railway system ; the upset 

rice is put at 2,539,000 hire (101,560/.). Although the 
oregoing three contracts will doubtless be awarded to 
Itahan firms, nevertheless the carrying out of the works 
may involve the purchase of some materials outside Italy, 

Tripoli of Barbary: The Acting British Consul-General 
at Tripoli reports that, according to the local press, 
the actual depth of water at the spot proposed for the 
new port of Bengazi is only 2 or 3 metres, which is 
insufficient, and, as the bottom is composed of very 
hard limestone, blasting would be necessary in order 
to secure the requisite depth of from 7 to 10 metres. It 
has, therefore, been decided to adapt the existing port 
of Bengazi for small shipping at a cost of 5,000,000 lire 
(200,000/.), whilst for large shipping a second port will be 
constructed at a suitable spot to the north-east, at an 
estimated cost of 20,000,000 lire (800,000/.). “Lighthouses 
and beacons will be set up all along the Libyan coast at a 
total cost of 2,000,000 lire (80,000/.). A plan is also being 
considered for enlarging the Derna aqueduct. 

Brazil. The Diario Official of September 21 publishes 
a decree (No. 9774), ee, in favour of the Ministry 
of Communications and Public Works, a credit of 
950,000 milreis (about 63,300/.) to defray the expenses in 
connection with the construction of the Ouro Preto to 
Mariana section of the Central of Brazil Railway. The 
Diario of September 24 contains a decree (No. 9772) 
approving the plans and estimate of 4,818,201 milreis 
(about 321,000/.) for the construction of a 394-mile section 
of the 8, Pedro—S. Luiz line—viz., between Jaguary and 


adrid, inviting tenders, with plans, for be 


Villa de Santiago do Boqueirio. The Diario of Sept- 
ember 24 also notifies that tenders will be received 7 to 
January 21, 1913, at the Directoria Geral de Obras 
Publicas, Ministerio da Viacio e Obras Publicas, Rio 
de Janeiro, for the carrying out of improvement works 
at the port of Corumba (State of Matto Grosso), which 
will include the construction of wharves and two ware- 
houses, and the equipment of the harbour with load- 
ingand unloading apparatus, steel rails, &c. Three years 
are allowed for the actual execution of the work. 
Customs duty on account of material imported will be 
borne by the contractor. Foreign contractors will be 
uired to have a representative domiciled in Brazil 

holding a full power of attorney for the settlement of 
any disputes arising, which will have to be settled b 
Brazilian law. The upset price is put at 1,585,920 mil- 
reise (about 105,700/.), and a deposit of 30,000 milreis 
(about 2000/.) will be necessary to qualify any tender. 

Mexico - The Diario Oficial of September 19 announces 
that the Veracruz Local Traction Company, Limited, 
has been empowered to construct and work for a period 
of ninety-nine years a railway, about 65 miles in length, 
from El Higo, State of Veracruz, to Tampico, or to 
some point on the National Railways between Veracruz 
and Tampico. Four years are allowed for carrying out 
the work, and five years in which to import construction 
material duty free. The same issue of the Diario pub- 
lishes a notice whereby a concession is granted to Sejior 
Francisco Martinez Arauna for the utilisation, for irriga- 
tion purposes, of 1500 litres per second of the waters 
of the River Salado. The Diario of September 26 
notifies the grant of a concession to Sefior Dr. Albert J. 
Ochsner to utilise the waters of the River Chinos, in the 
State of Colima, for irrigation purposes. The Diario of 
September 23 publishes the text of a twenty years’ con- 
cession granted to the Compajiia de Luz, Fuerza y 
Ferrocarriles de Pachuca, to utilise the waters of the 
RiverSan Luisdelas Peras, in the States of Mexico and 
Hidalgo, for the purpose of generating electric energy. 
Note.—In each of the above cases exemption of Customs 
duty is granted in seen of any material which it may be 
necessary to import for carrying out the work. 

Argentina: The Boletin Oficial of September 14 pub- 
lishes a decree to the effect that as only one tender was sub- 
mitted in response to the private invitation for tenders for 
the carrying out of important works on E] Cadillal dam 
on the River Sali, in the province of Tucuman, the above 
single tender is canliek, and the Direccién General de 
Irrigacién, Buenos Aires, is authorised to invite further 
tenders publicly, during a period of ninety days, for the 
execution of the works in question. The reason for no 
award of the contract being made in the first instance 
is that the offer submitted was 25 per cent. higher than 
the official estimate of 7,656,850 (about 670,000/.). 
The Review of the River Plate (Buenos Aires) of Sept- 
ember 27 states that the Public Works Department of 
the Province of Cordoba invite tenders for the construc- 
tion of a dam and irrigating canals on the River Pichanas, 
at Colopina, Department of Cruz del Eje. Tenders will 
opened at 11 a.m. on December 16. Further parti- 
culars may be obtained from the Superintendente-General 
de Irrigacién de la Provincia de Cordoba, Cordoba, 
Argentina. 








Frre-Tests with Guiass.—In the British Fire-Pre- 
vention Committee’s *‘ Red Book,” No. 171, which has 
recently appeared, a report is given on some tests carried 
out with three windows glazed with ‘‘ Chadrac ” electro- 
glazing, and submitted for review by Messrs. Chater and 
Sons, London. Up to the time of the tests the limit of fire- 
resisting glazing had been with a panel measuring 2ft. by 
2 ft., while the panel now submitted was double that 
size, being 4 ft. by 2 ft. Its resistance is regarded as 
remarkable, for it withstood for one hour ay spe 
ranging up to 1600 deg. Fahr., followed by the appli- 
cation of water from a steam fire-engine at short 
range. The results were that neither fire nor water 
passed through the glazing; the glass remained in 
position after the application of water, though it was 
cracked and sintered all over. Classification Temporary 
Protection, Class B, was granted. The report is pub- 
lished at 2s. 6d., and may be obtained from the offices of 
the British Fire-Preventien Committee, 8, Waterloo- 
place, Pall Mall, S.W. 





Tue American Matris.—The revenue of the United 
States Post Office now about balances the expenditure. 
For many years there was a series of deficits, but 
the service has now been placed upon a sounder basis, 
there having been a substantial improvement last year in 
postal receipts. The revenue and expenditure of the 
department in recent years has been as follows :— 


Year. Revenue. Expenditure. 
Dols. Dols. 
1903 .. 134,224,443 138,784,484 
1905 .. 152,826,485 167,390,169 
1907 .. 183,585,006 190,238,288 
1909 .. 203,562,383 221,004,102 
1911 .. 237,879,823 237,648,926 


The American Government has latterly been enforcing 
severe economy in the carriage of mails, the post routes 
having been reduced from 507,540 miles in 1902 to 435,388 
miles in 1911. This reduction is all the more striking in 
view of the fact that the revenue collected has nearly 
doubled m the ten years. The number of post-offices has 
also been considerably reduced, having been brought down 
from 75,924 in 1902 to 59,239 in 1911. There has, however, 
been no starving of the efficiency of the service, the aggre- 
gate distance over which mails were carried by American 
railroads last year having been 449,654,863 miles, as com- 
pared with 312,521,478 miles in 1902. The aggregate cost 
of railroad mail transportation came out last year at 





50,910,261 dols., as compared with 39,953,608 dols. in 1902. 


TECHNICAL COLLEGES. 


Armstrong College, Newcastle-on-Tyne.—We have ye- 
ceived the calendar for the ensuing academical year of 
the Armstrong College, Newcastle-on-Tyne. The engi- 
neering section here is under the direction of Professor 
R. L. Weighton, assisted by Dr. J. Morrow and Mr. 
E. M. Eden as leeturers. Arrangements have been made 
for students to get their practical training on the sand- 
wich system, a large number of important: firms in the 
district having consented to co-operate. The session 
commenced on the 30th ult. 

The South - Western Polytechnic Institute.—The new 
session commenced here on Monday last. The head of 
the department of mechanical engineering is Mr. W. 
Campbell Houston, whilst Mr. A. J. Makower controls 
the electrical engineering section. The Institute, which 
was built at a cost of over 100,000/., is well equipped 
with workshops and laboratories, and provides courses of 
instruction for both day students and evening students. 

The City of Bradford Technical College.—Though 
primarily concerned with providing courses of theoretical 
training for those engaged in the great local textile 
industries, the City of Bradford Technical College is also 
exceptionally well a a in its engineering depart- 
ment, which is under the direction of Professor G. F. 
Charnock, M. Inst. C.E. Two systematic courses of 
instruction are provided, the higher—or professional 
course—being intended for those aspiring to a con- 
sulting engineers and general managers of large estab- 
lishments and the like, whilst the ordinary course is 
adapted to the needs of draughtsmen. There are also 
very complete courses of evening lectures. 





R. Wo.tr, Macprsure-Buckau.—Messrs. R. Wolf, 
Magdeburg-Buckau, who have made a speciality of the 
construction of stationary engines and agricultural 
machinery, have sent us a copy of the illustrated book 
they have issued on the occasion of the fiftieth anniversary 
of their foundation. It is written by Mr. Conrad 
Matschoss, lecturer at the Berlin ‘Technical High School, 
and opens with a ye of the founder of the firm, 
the late Geheimrat Dr. R. Wolf, who is succeeded by his 
two sons, Messrs. Rudolf and Max Wolf, the present 
partners and directors. Prominence is given in the book 
to the evolution of the Wolf stationary engine from the 
small 4 to 8-horse-power single-cylinder engines built at 
the commencement to those of the present day, which 
develop as much as 800 brake horse-power, using super- 
heated steam, an improvement which R. Wolf introduced 
about fifteen years ago. Diagrams show a great variety 
of units and their increasing power, the steady progress 
made as regards the saving of fuel, and the development 
in the use of the engines. Information of a similar 
nature is given concerning the development of their 
agricultural machinery. @ organisation of the works 
and the facilities afforded the men and staff are also 
reviewed. Illustrations given also show the development 
of the works, and likewise depict various stages in the 
manufacture of the firm’s specialities. 





British MILItaRY AEROPLANE TRIALS. — We have 
received a copy of the “‘ Analysis of the British Military 
Aeroplane Trials, 1912,” by A. E. Berriman, technical 
editor of Flight, published at the offices of Flight, 44, St. 
Martin’s-lane, W.C., price 6d. This booklet 1s divided 
into two parts. The first gives particulars of the aero- 
planes and their performances, arranged in a very con- 
venient manner. Thus the span of the wings, area of 
wings and tail respectively, and whether the latter is of 
the lifting type or not, are given in one table ; the weights, 
light and loaded, weight per horse-power and per square 
foot of surface, in another, &c. The horse-power which 
the different makes of engine fitted will actually develop 
on the brake is also given, ther with the horse-power 
actually expended on climbing. Assuming that the 
pilot did his climb at the best angle, the latter gives 
the margin of power which the machine has over that 
necessary for level flight, no allowance being made for 
the loss in the propeller. Details of the petrol and oil 
consumption, gliding angles, gliding speeds, &c., are 
also given ; in fact, all the information available as to the 
performances is put in a very convenient form. The 
second part deals with the deductions from these per- 
formances, and in particular with an arbitrary rating, 
which the author calls X, obtained by multiplying the 
weight per horse-power by the weight per square 
foot of wing surface. It is well known that for 
a given weight the wing surface may be reduced by 
increasing the horse-power and flying faster, while 
the horse-power may be reduced by increasing the 
wing surface and flying slower. Hence to compare 
machines of different proportions of wing surface 
to horse-power, some form of rating is required. If 
the speed were accurately known, it would doubt- 
less be right to take it into consideration, but the 
only particulars often available are the weight and 
wing surface, and until some better rating 1s forth- 
coming this constant will doubtless be very useful as an 
empirical rating, much as the Admiralty constant has 
been used for ships. The author gives some interesting 
curves based on calculations with reference to 1t, = 
these have considerable bearing on the fundamenta 
problems of flight. As in the military trials the —_ 
were accurately determined, as well as the gliding angles 
and speeds, petrol and oil consumption, &c., they form 
one of the most valuable additions to the scientific know- 
ledge available on the subject of aeroplane performance, 
and those who wish to have the data, and principal con- 
clusions to be drawn from them, in a convenient form wt 
find the above publication extremely useful. 
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“ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


SELECTED ABSTRAOTS OF RECENT PUBLISHED SPEOIFT- | head 


OATIONS pe het oe OF 1907. 

Th mber of views given in ification Drawings is stated 
in each case; where none is mentioned the Mposifeotion ts net 
illustrated. 

Where inventions are communicated from abroad, the Names, &c., 
of the Communicators are given in italics. 





Copies of Specificati Yy tained at the Patent Office, Sale 
Branch, 25, Southam; Buildings, Chancery-lane, W.C., at 
the uniform — of 8d. 

The date of the advertisement of the nce of a 
Specification is, in each case, _ after the abstract, unless the 
Patent has been sealed, when date of sealing is given. 

Any person may, at any time within two months the date of 
the advertisement oo nce of a Complete Specification, 
give notice at the Patent O, ition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


ELECTRICAL APPARATUS. 
17,294/11. Callender’s Ga and Construction 


Company, an C. W. Kay, London. 
Electrical Conductors. [1 Fig.) July 28, 1911.—This in- 
vention relates to means for supporting electrical conductors, 
especially those used in high-tension power tran ion, 
and according thereto, the applicants form a pole or standard 
with a base com of three or more struts, the lower ends 
standing at the corners of a plain regular polygon, while the 
upper ends meet at a point some distance above the ground. 
Standing on the apex of the pyramid, whose are outlined 
by the above-mentioned struts, is a vertical strut which is pro- 
longed to a sufficient height to carry the brackets or arms which 
support the insulators, and to give the necessary clearance between 
the metal work of the pole structure and the conductor wire. The 





799) 


lower end of each inclined strut is joined to the vertical one by a 
single tension-rod. a are the struts which form the edges of the 
triangular pyramid, on the apex of which is the vertical strut b. 
All these struts may be of wrought-iron or steel tubes. The joint 
between the vertical strut b and the inclined struts a may consist 
of a malleable cast-iron spider with projecting _ into which, or 
over which, the tubes forming the struts may be sli As all 
the struts, both vertical and inclined, are invariably in compres- 
sion, and never in tension, it is not necessary to further strengthen 
the joint by screwing or bolting. care the tension-rods ti 

the struts @ to the struts b, and provided, if desired, with'springs d, 
so as to allow the pole to sway slightly. The lower ends of the 
——_ - a in the ground and suitably anchored. (Accepted 

uly 31, 191 


17,347/1L_ W. T. Henley’s seheqgrens Works Com- 
any, Limited, and W. F. Bishop, on. 

evices for Electric Conductors. (3 Figs.) July 29, 
1911.—This invention relates to wiring for electric lighting and 
for analogous purposee, and especially to systems of wiring, in 
which a metallic cover on the insulated conductor is employed as 
a return conductor or earth sheath, and in which the screw to 
which such metallic cover is connected is also employed for 
securing a block for carrying a fitting, and the invention relates 
particularly to earthing or bonding devices for use in such 
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systems. According to this invention, a binding screw, which is 
made in such manner that it may be readily secured to the wall 
or the like where the fitting is required, employed at each 
point where a fitting is to be attached, and the block for carrying 
said fitting is also secured by means of the binding-screw and a 
nut. To these ends, the head of an ordinary wood screw a is 
waeet axially to receive a threaded stud c, on which are carried 

€ usual washers d, spring washer e, and nut f, the tapping being 
of such s‘ze relatively to the head of the screw that the cross cut 


therein is not substantially affected, and a nut q of the kind well 


and having bevelled sides and a cross 


known in electrical fittings, 





cut in the top, is adapted to be screwed on the threaded stud for the 
pupae of securing the block p for carrying the fitting. In use, the 
wall A or the like is first plugged with a single plug j, where the 
fitting is required, the wood-screw a is then sore n so that its 
is flush with the surface of the wall, and the threaded 
stud ¢ is screwed into the tapped hole /) in the head of the screw, 
so that the stud projects from the wall. In the form shown, the 
conductor k, which is insulated, forms the conductor of one 
polarity, and is surrounded -" a —— =~ m, which forms the 
conductor of opposite polarity, the whole being enclosed in a 
metallic sheath n, with which the copper tape m is in contact. 
To enable the connection to be made, sufficient of the metallic 
sheath is removed to allow the free end of the co tape m to 
be bored and over the threaded stud c, whilst the end of 
the conductor & is left free for connection to one terminal of the 
fitting in the usual manner. A wire o for connection to the 
terminal of —_ polarity on the fitting is passed around the 
threaded stud c, and the wire and the copper tape are clamped in 
position between the washers d, d by the nut f and spring- 
washer e. (Accepted July 31, 1912.) 


14,650/11. L. M. Waterho Hampton Wick, and 
lex Conduits, Conduit 
Ww . (8 Figs.) June 21, 1911.—This invention 
relates to fittings for metallic conduits adapted to enclose the 
conductors in electrical distributing systems, and has reference 
particularly to a fitting ted to connect together the two 
sides of a main conduit carrying through main circuits, and two 
branch conduits a to carry branch circuits to, say, a lamp 
and a switch respectively. According to the present invention, 
the fitting comprises a main part and a cover forming a rect- 
angular box, having at opposite ends respectively two branches in 
line to take the main conduit and two branches carried obliquely 
from opposite sides, the axes of which latter branches are at 
right angles to each other, and tothe axis of the main branches ; 
the fitting is provided with an insulating interior carrying the 
connecting terminals, and the main part and the cover are pre- 
ferably divided along planes of section which bisect each of the 
n The insulated interior carrying terminals is so arranged 
that the electrical connections between the main and the branch 
circuits may be conveniently made without the need for 
looping and without slack cable in the fitting. Referrin 
first to Fig. 2, it will be seen that the fitting E is loca 
at the junction between the wall A, on which the switch B is 
located, and the ceiling, on which a ceiling-rose C is carried sup- 
porting the lamp L. e switch B is carried in a metallic box 8, 








44.650) 


and the ceiling-rose in a metallic box R, and the conduits H andG 
from these two respective boxes, enclosing the branch conductors 
hand g, together with the conduits F enclosing through circuits 
J, are connected together by the fitting E, within which the 
necessary electrical connections wap yal y A, and f are made. 
The box is provided with two outlets e! and e® in line to take the 
conduit F, and with two outlets e3 and ¢4 at right angles to 
each other and to e! and e, and adapted to take respectively the 
conduit G on the ceiling and the conduit H on the wall. e¢* and e4 
are arranged at 45deg. with the sides of the box from which they 
are carried. It will be seen from inspection of Fig. 1, which shows 
the line of division between the main part of the box and the 
cover, that the latter can be removed for inspection without dis- 
turbing the conduits, which then all lie in position in the halves 
of the branches connected to the main part of the box. Fig. 3 
shows a suitable porcelain interior J for the fitting, in which the 
connections between the branch circuits, and the main circuits 
are made as shown in Fig. 4. The conductors of the through 
mains f are connected to the terminals c and d r ctively, as 
also are one of the conductors of the branch circuits g and h 
respectively, the other two conductors of g and h being connected 
together by the terminals a, b. The terminals candd are located in 
the longitudinal grooves, and are provided with slots, and adapted 
to take a short, bared portion of the main, and the bared end of 
the lamp or switch connection, as the case may be. The single 
terminal a, b takes the remaining lamp and switch connections. 
(Accepted July 31, 1912.) 


GUNS AND EXPLOSIVES. 


18,147/11. H. F. Donaldson and H. C. L. Holden, 
Woolwich. Ordnance. [2 Figs.) August 10, 1911.—This 
invention relates to percussion-firing gear for ordnance and the 
like, and to that class of such mechanism wherein the mainspring 
is compressed from the back in the same direction as that in 
which the blow is delivered. In the improved firing arrangement, 
the main spring and the block for compressing the same are 
arranged within the striker, and a —_ , independent of the 
seer eoing. is employed to retract the ker and return the 
firing-lever, thus relieving the block or the striker of the side fric- 
tion which might be set up if the striker-spring had to return the 
firing-lever to its normal position through the block and striker. 
a ie the breech-block which is carried in the swinging-frame a! in 
the usual manner, and has sliding within it the striker b, the 
latter having formed upon it a lug c with which the trigger-sear d 
is adapted to engage. ¢ is the anepmes which, at its forward 
end, bears inst the striker and which, at its rear end, bears 





agai 
oe a block /, which slides within the rear part of the striker, 
e block having engaging with it the firing-lever g. The block f 








has upon it a toe h, which, when the block is in a certain posi- 
tion, acts against a projection on the trigger-sear d to disengage 
the latter from the lugc. i is a torsion-spring which serves to 
retract the striker when the firing lever is released. In firing the 
gun, the lever g is strongly pulled, whereupon the striker b is first 
moved slightly forward, so that its lug c comes into contact with 
the r-sear d ; the main spring is then compressed against the 
internal forward face of the striker by the block /, and when fully 
compressed the trigger d is lifted out of engagement with the lug 
¢ on the striker by the toe A on the block, so that the striker is 





left free to fly forward and fire the gun. When the pull on the 
firing lever g is released, the main spring extends itself to the rear 
until the siiding-block J strikes a plug j screwed into the rear of 
the striker b, and the entire striker is then retracted to the rear 
ward position by the action of the firing-lever g and its torsion- 
spring i, the trigger-sear d — caused to positively re-engage 
with the lug c of the striker ready for the next blow. Safety is 
ensured by the projection k on the firing-lever, which projection 
prevents the lever from being pulled except when the breech 
screw is fully locked, when a recess / is in position to receive the 
projection. (Accepted July 31, 1912.) 


HYDRAULIC MACHINERY. 
8601/12. H. S. Hele-Shaw and F. L. Martineau, 
draulic Transmission 


ce soaies to bo 
(2 Figs.) November 27, 1911.—This invention relates to im- 
provements in and connected with hydraulic transmission appa- 
ratus for vehicles, and has reference in general to hydraulic 
transmission systems wherein a variable-stroke pump driven by 
the engine is ar to circulate liquid to a motor or motors 
which is or are utilised to drive the vehicle. The invention comprises 
controlling means consisting of a relay pump driven by the prime 
mover for controlling the main pump, hand-operated means for 
causing the relay-pump to discharge ag to vary the stroke of 
the main pump, and means automatically Say my | to cause the 
relay-pump to cease discharging liquid when the desired stroke 
has been imparted to the main —. Referring to the drawings, 
1 designates the main pump, which is driven by the vehicle 
engine, and is controlled by movement of the rod 2, which is con- 
nected to the stroke-controlling ring within the pump-casing. 
8 designates an auxiliary or relay pump which is employed to 
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hydraulically control the movements of the outetingcine of 
the main pump. The suction and delivery ports of this relay pump 
8 (the functions of which are reversible with reversals of direction 
of rotation of the pump) are connected by means of pipes 4 to the 
ports of aram 5. The stroke of this relay pump is controlled by the 
pedal 6 through a system of links and levers. 7 designates the 
controlling-rod of the relay pump. It is connected to one arm 
of the bell-crank 8. The other arm of this bell-crank is coupled 
by the rod 9 to the link 10. This link 10 is hung from the arm 11 
forming part of the pedal-lever 15. The lower end of the link 10 
is coupled to the bell-crank 13 (Fig. 2), which is controlled b 

the end of the adjusting-rod 2 of the main pump1. The pedal- 
lever 15 has a tendency to under the influence of a 


spring 16, the tension of which can be adjusted. 20 designates 
a locking-lever keyed to a spindle 21. Fast upon the same 
indl ber 22. This member lies between the levers 





a 
28 and 24, which are ain with the pedal-level 15. If the 
lever 20 is moved in the anti-clockwise direction, the nose 26 of 
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the member 22 will recede from the lever 23, provided suffi- 
cient pressure is exerted by the foot of the driver of the 
vehicle to prevent the 6 from rising ; that is to 7. the 
pedal 6 is held stationary, since it is prevented from sinking 
under the aforesaid foot pressure by the conformation of the 
nose 26 of the member 22, which nose is an arc of a circle 
struck from the centre of the spindle 21. The set-screw 27 
vides a means for taking up wear, and is adjusted to bear nst 
and co-operate with the nose 26. Consider the lever 20 to be 
moved in the anti-clockwise direction and locked in any position 
within the limits of its movement, sufficient pressure being 
exerted upon the pedal 6 to hold it down. If now the pressure 
upon the — be diminished sufficiently, the will rise 
under the influence of the force exerted by the spring 16, the arm 
15 will rotate in the clockwise direction, the lower end of the link 
10 will remain practically stationary, and the rod 9 will be placed 
in compression, movement of the hell-crank 8 resuiting with the 
consequent upward movement of the relay-pump controlling-rod 
7. This movement of the controlling-rod 7 gives a stroke to the 
relay-pump 3, the consequence being a flow of liquid ——— 
the liquid circuit formed by the pipes 4, the relay-pump 3, and the 
ram 5, with resulting movement of the controlling-rod 2 of 
the main pump towards the off side of the vehicle. The relay- 
ump 3 continues to circulate liquid until the controlling-rod 2 
omes stationary. Whilst the controlling-rod 2 is moving to 
the off side of the vehicle, the bell-crank lever 13 is being rotated 
thereby, and rod 28 is being drawn towards the right, with the 
result that the point 29 is caused to return to its normal position. 
When the a4 29 has reached its normal position, the bell-crank 
8 will also be in its normal position, as shown, and the relay-pump 
3 will have no eccentricity ; consequently there will be no flow in 
its circuit, and the stroke of the main pump will not be further 
increased. Similarly, if the pedal 6 be again pressed down to its 
lowest position, the same sequence of operation will be repeated, 
the controlling-rod of the relay-pump 3 coming to rest when the 
main pump has its stroke reduced to zero. ith the lever 20 in 
the position shown in the drawings the pedal 6 is held in the 
central ition, where the pump 1 is not circulating liquid, and 
the vehicle is stationary. To drive the vehicle backwards it is 
— to pull the lever 20 backwards. (Accepted July 31, 
1912. 
MOTOR ROAD VEHICLES. 


16,879/11. The Wolseley Tool and Motor-Car Com- 
any, Limited, and A. A. mn, Birmingham. 
otor Road Vehicles. (4 Figs.) July 24, 1911.—Broadly 
describing the invention, as to its main features, it consists in the 
embodiment of the novel principle of spring supporting the 
weight of a vehicle body from an axle in a manner which ensures 
that, while the entire ene ne of springs which are used in 
lessening shocks in connection with the axle are effective under 
vertical movements of the body in relation to the axle, a quicker 
periodicity will be obtained when rolling than when vertical 
movements of the body are taking place in relation to the axle 
and improved means whereby a quicker periodicity is obtained 
when rolling relatively to the periodicity simply under vertical 
movements than is obtainable with ordinary means of spring sus- 
pension in which the periodicity under rolling is dependent in any 


given case on the periodicity under vertical movements, whereby, 
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while comfort is ensured under shocks causing vertical movement, 
excessive rolling is avoided. According to an important feature 
of this invention the quicker periodicity is obtained through the 
medium of a transverse member which is carried in bearings of 
the main frame or body of the vehicle. A is the motor-car frame, 
© the tubular casing which contains the live axle and the differen- 
tial gear, D the forwardly projecting member of the casing C, 
which acts as the torque-and-thrust member and is connected at 
its forward end by a universal joint with a cross member A! of 
the frame and itself encloses the propeller-shaft E. F, F are the 
main side springs, which are fixed at about their middles to the 
ends, respectively, of a transverse shaft G, which is mounted to 
be capable of turning within bearin,’s which are fixed to the frame 
A. sh side spring F is connected at its rear end with the corre- 
sponding end of the tubular casing C through the medium of a 
link, and is connected at its forwardend with a bracket M of the 
frame A through the medium of alink, (Accepted July 31, 1912.) 


PUMPS. 


715/11. J. Dunlop, G ow. Air-Compressors. 
{1 Wig.) November 17, 1911.—This invention relates to the 
delivery-valves for air-compressors of the type in which the out- 
put is controlled by holding open the delivery-valve at times 
when no air is required to be compressed. Referring to the draw- 
ing, a delivery-valve, according to this invention, comp a 
com tively thin plate or dise A, which rests normally on a per- 
fora seat B in the valve-chest C of the compressor, being 
adapted to be guided by means of bushes D which are fixed in 
relation to the valve and ite seat by means of nuts E on pins F, 
Lewy | through the bushes and threaded into an annular ring G. 
which is shown surrounding the piston H of the compressor, an 
serving as a -ring or stop for the ring-shaped inlet-valve A}. 
The lift of valve A is limited by a flat face I on an inwardly 





projecting member J, secured to the valve-chest cover K, which 


face I is provided with grooves so formed that when the valve A 
engages with the face I it cuts off communication between the 
valve-chest C and the grooves. In communication with the 
grooves and with panee M connected therewith, is a pipe (not 
shown) leading to the atmosphere, the pipe having a stop-cock or 
valve which, in being opened, permits the compressed air in the 
grooves to be exha , whereby the plate or disc A, constituting 
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the delivery-valve, is held against the grooved face I, thereby con- 
trolling the output of the compressor. In order that the Tite of 
the delivery-valve will be as small as possible, the valve is per- 
forated, the 
relation to t! 
stood, the discharge past the valve A bein 
perforations N as well as at the edge o' 
July 31, 1912.) 


SHIPS AND NAUTICAL APPLIANCES. 


——— N being arranged in zigzag fashion in 
e perforations P in the valve-seat, as will be under- 
effected through the 
the valve. (Accepted 


pe sasits, John Broadfoot and Sons, Limited, 
Whiteinch, and J. R. Appleby, Partic Ships 
Ventilators. (3 Figs.) May 31, 1912.—This invention relates 


to —~ ventilators of the mushroom type, in which a circular 
drum-like, or, it may be, rectangular or polygonal hood is so 
mounted over the end of the ventilating trunk that it may be 
adjusted towards the latter to close the ventilator, or away from 
it to open it. The invention has for its object to provide in such 
a ventilator an effective system of baffles between hood and trunk, 
to prevent the entry of water to the latter, thus forming a hood 
effective in use, and which, at the same time, is simple and cheap 
in manufacture. The improved baffles are in the form of hollow 
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conic or conoid frusta. The hood A has integrally with its lower 
edge a hollow conic frustum A!, and within it a second and like 
hollow conic frustum A%. About the . « periphery of the 
trunk B is a like hollow conic frustrum B!, between and facing 
oppositely to the frusta Al, A®. These frusta may be secured to 
the respective parts in any convenient manner. The hood A is 
adjustably mounted on the trunk B by means of a flanged screw 
C secured to it, and engaging a nut D held in a bridge E within 
the open end of the trunk. The hood is adjusted either by 
rotating. or by the application of a key to the squared down- 
wardly-projecting end of the screw C. A metallic fitting strip F 
on the hood is provided to make joint, when the hood is closed, 
with the upper end of the trunk. (Accepted July 24, 1912.) 


TEXTILE MACHINERY. 


16,012/11. E. Barlow and T. Lord, Todmorden. 
-Engine ders. (2 Figs.) July 11, 1911.—This 
invention relates to the clearing or cleaning or stripping of the 
cylinders of carding-engines or the doffers of such engines or the 
like through the agency of an exhaust draught of air or suction 
and a stripper roller, by means of which the fibrous matter col- 
lected on the cylinder or doffer or the like is removed. Accordin, 
to this invention, the teeth of the stripping-roller are so form 
that they are slightly backwardly bent or inclined relatively to 
the direction of rotation of the roller. A indicates the doffer of 
the carding-machine, B the stripper-roller, C the hood of such 
roller, D the pipe by which the hood is connected to the 
branch E from the exhaust trunk. This exhaust branch 





is hinged at F so that its lower member B! is movable around 
such hinge. It can moved to the position shown to 
enable the pipe D of the hood C to be connected to it, or it 
may be swung upwards in the direction of the arrow when not 
in use. In the illustration the stripper roller B is shown, for 
the sake of clearness, with its teeth quite clear of the teeth of 
the doffer, but it will be understood that, during the process of 
clearing, the teeth of the stripper roller penetrate to any desired 
extent into the between the teeth of the doffer. The 

pper B is clothed or provided with wire teeth of a proper 
length to penetrate between the teeth of the doffer to strip them. 
The stripper teeth are set or inclined or bent backwards from the 


can be readily removed from the stripper teeth by suction pro- 
perly applied along such teeth (Accepted July 24, 1912.) 


MISCELLANEOUS. 


The Hon. Sir C. A. Pacsena, Mowenstie- 
8S. Cook, and L. M. Douglas, Wallsend-on- 
Tyne. Heating or Cooling of Flui {5 Figs.) July 24, 
1911.—This invention relates to means for transmitting heat 
between fluids, and relates particularly to oil or like coolers of the 
type in which the oil is passed through a tube surrounded by a 
heat-absorbing fluid. It is well known that in such apparatus the 
rate of heat transmission is greatly increased by restricting the 

for the flow of fluid through the tube by means of a core of 
irregular form, which acts to change frequently the direction of 
flow, and which, when made of good heat-conducting material, 
further facilitates the heat transmission. The invention consists 
in heat transmission means of the above type, in which the core 
inserted within each of the tubes is formed at intervals along its 
length, with flats which are situated in central planes of the tube, 
and have their edgescontacting with the tube. One method of carry 


Po Fig.2 
JL G 
is 


NC 


ing the invention into effect is described as applied to apparatus 
for cooling oil which has been used, say, for iehstenting earings. 
The oil is passed through one or more tubessuitably arranged usually 
within a vessel containing liquid or fluid maintained at a much 
lower temperature than the oil, and thus acting asa heat-absorbing 
medium, while each tube contains a core for the purpose of in- 
creasing the rate of heat transmission. A convenient form of 
such a core a, according to the present invention, is readily made 
by crushing or flattening a metal tube of ductile material at 
intervals along its length in such a manner that the alternate 
flats b thus produced are at right angles to the intervening flats c, 
and as nearly as possible lie in central planes containing the 
axis of the tube g, into which tube the core is inserted. The 
inner walls of the crushed tube in some cases touch one another, 
while, as shown in Figs. 2 and 3, the crushed tubes themselves are 
usually closed at both ends, as it is not intended to pass fluid 
through the core itself. (Accepted July 24, 1912.) 


26,073/11. The Yorkshire Hennebique Contracting 
Company, Limited, and G. W. Crawshaw, Leeds. 
Reinforced-Concrete Piles. (7 Figs.) November 22, 1911. 
—This invention refers to, and consists of, an improved construc- 
tion of helmet for use in the driving of reinforced-concrete piles, 
and, according thereto, the helmet comprises a plate or cap de- 
signed to fit over the head or crown of the pile, such cap being 
formed with a recess or socket to receive the *‘ dolly,” and having 
depending lugs or arms for a or securing the cap in position, 
whilst on ——— sides of the said cap ears or loops are provided 
to receive the lifting means when placing the cap into position on 
orremoving it from the pile. Referring now to the drawings, the 
helmet comprises a stout steel plate a of suitable shape in plan, 
but for a square pile preferably hexagon, and of a diameter slight!) 
larger than that of the pile. Rising from such plate is an annular 
flange b, about 5 in. high. _ The inner face of this flange is slightly 
inclined, and forms a conicalrecess. The flange b is also slightly 
inclined on its exterior, and the section of the flange is therefore 
tapered, the narrower part being uppermost. Extending down 
from the plate are two arms c, c, which are arranged at diametri- 
cally opposite points, and each of which is about 18 in. long, 
and designed to lie parallel with and alongside one face of 
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the pile. At their lower ends these arms are each prov ided 
with a slot cl, which, when the plate is on the pile, comes 
opposite a hole in the pile, and allows for a bolt d_ being 
through the arms and the _ for the purpose of 
securely holding the helmet to the pile. Also depending from 
the plate a are two short lugs ¢, e which occupy positions inter- 
mediate of the arms and lie against the other and right-angled 
faces of the pile. Whilst the arms, cand the bolt d serve to 
hold the helmet down to the pile, the short lugs help to prevent 
it twisting or moving sideways. In one with the lugs ¢, é and 
the plate a and flange } are loops or rings e!, el by which the 
helmet may be handled in ot on and lifting it off the pile, 
and by which also the pile may be lifted in slinging or pitching 
it into position. Into the conical recess formed by the flange | 
on the top plate of the cap is fitted the lower conical end of a 
short block of hard w J, preferably about 9 in. long. which 
constitutes the “dolly.” At its conical upper end the “dolly 
is bound by a metal hoop /1. Between the steel plate a and the 
top end of the pile is placed a disc or washer of wood g abou 
2in. thick and gen ggg A the same shape in plan, or ges 
go, as that of the pile. For more effectually retaining th: 
washer g in position, the plate or the arms may be recessed, or 





radii of the stripper roller relatively to the direction of the rota- 
tion, so that fibrous matter removed by them from the doffer A ' 





the arms may be joined or connected to each other by a dependin, 
flange. (Accepted July 31, 1911.) 
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THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


Tue first ordinary general meeting of this Insti- 
tution for the current session (1912-13) took place 
on Friday last, the 25th ult., the President, Mr. 
k. B. Ellington, occupying the chair. 

After the reading of the minutes of the summer 
meeting, it wes announced that 116 candidates had 
been admitted to the Institution, and 12 transfer- 
ences had been made by the Council from the class 
of associate member to that of full member. 


Train Motion DuriInG THE ACCELERATING AND 
RETARDING PERIODS. 


The paper down for reading and discussion was 
one entitled ‘* Characteristic Dynamical Diagrams 
for the Motion of a Train During the Accelerating 
and Retarding Periods,” by Professor W. E. Dalby, 
Member, of London. We reprint this paper in full 
in another part of the present issue, and therefore 
proceed to the discussion. 

The President, prior to the reading of this paper, 
directed attention to a paper on the ‘* Theory and 
Experiment in the Flow of Steam Through Nozzles,” 





by Professor J. B. Henderson, D.Sc., of the Royal 
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Naval College, Greenwich. On this paper dis- 
cussion was invited by correspondence, and the 
Council would be glad if any of the members 
desirous of expressing views upon the subject 
would communicate with the Secretary. The course 
taken in regard to this paper constituted, he said, 
& new departure, and he hoped it would prove a 
success, particularly for members in the country, 
who were not always able to attend the meetings. 

_ Professor Dalby summarised his paper, giving 
its contents in the form of a lecture illustrated by 
lantern-slides. He traced the various steps by 
which from the tractive-effort and train-resistance 
curves it was possible to derive the other charac- 
teristics, concluding this part of the paper by show- 
ing on the screen two diagrams which we reproduce 
in Figs, 1 and 2 herewith. Fig. 1 was a charac- 
teristic diagram drawn for a hea¥y suburban tank- 
engine of 78 tons weight, hauling a train of 300 
tons. The engine was ten-coupled, had three 
cylinders 184 in. by 24 in., and wheels 4 ft. 6 in. 
indiameter. It had a heating surface of 3010 sq. ft. 
and a grate area of 42 sq. ft. The boiler pressure 
was 200 1b. In the first quadrant the tractive-effort 
curve and the crain-resistance curve had been calcu- 
lated and plotted, and the other curves derived 
from the various values of the accelerating force F 
thus obtained. This tank-engine was about as 
large as could be built within the limits of the 
British loading gauge. 

Fig. 2 shows the characteristics for an electric 
multiple-unit train. This was a train of six motor- 
Coaches and one trailer, of a total weight of 302 tons. 
There were twenty-four direct-current motors. The 


voltage was 625 and the amperes taken 340. The 
wheels were 42 in. in diameter. The controller had 
twelve steps, and the current variation per step 
was 60 amperes. The tractive force exerted by the 
motors was represented by the horizontal line in 
the top right-hand quadrant. When all the resist- 
ances fad been cut out the line fell: The period 
during which the accelerating force remained at a 
high value was much more prolonged than in the 
case of the steam locomotive, the lines for which 
were shown dotted in Fig. 2. The reason for this 
was simply that the motors had the central station 
to draw upon, as against the single-unit plant of the 
steam locomotive. 

The President, in proposing a vote of thanks to 
Professor Dalby for his r, observed that it was 
a splendid illustration of t e value of the graphical 
method in making the ordinary man understand 
very difficult mathematical problems. He wondered 
if there were any physical explanation fcr the fact 
that it was easier for most men to understand the 
graphical method than a mathematical equation. 
An old master of his used to contend that mathe- 
matics were not properly taught to the young and 





inexperienced mind, but his own feeling was that 
the real cause of failure was deeper ; it was, he | 
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thought, only very exceptional men who could 
follow and thoroughly understand abstruse and 
complicated mathematical formule. 

Dr. Hele Shaw opened the discussion. He did 
not think anyone would for a moment dispute the 
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accuracy of the author’s methods of dealing with 
acceleration and retardation. He, however, wished 
to refer to a new phase of railway engineering— 
namely, the introduction of the internal-combustion 
motor. Though he had been unable to follow Pro- 
fessor Dalby’s method in working out results, 





because he had not access to the same instruments 


or data, he had drawn out the diagram reproduced 
in Fig. 3, herewith, to make his points clear. The 
lower line A represented the tractive-effort curve of 
an internal - combustion engine, say a Diesel engine 
locomotive of 1000 horse-power, such as had been 
built lately on the Continent. If the drive were 
direct, the line A should be horizontal, but it was 
very low. The extreme disadvantage of the internal- 
combustion engine, as far as initial tractive effort 
was concerned, was thus clear. The advantage of 
steam was unique, but could best be utilised by means 
of the central station of an electric railway. The end 
of the line A had a slight upward turn a, due to 
starting under compressed air, use the particular 
engine to which he referred had a large number 
of compressed-air cylinders, and at starting the 
initial acceleration was obtained by the use of com- 
pressed air. Having once started, this constituted 
an admirable form of motor. There was another 
way of accelerating rapidly—namely, by the use of 
the ordinary gear-box. The line representing this 
was lettered B. With this, however, the triangular 
spaces shown in the diagram were lost. The line 
was drawn for a four-speed change-gear. If it were 
necessary for the locomotive to run backwards, four 
speeds would also be required in reverse. A problem 









still presented itself in the mass of vehicle, fora 
comparatively small car would weigh 40 tons. 
There was a third method which could be applied 
—viz., either electric or hydraulic transmission. 
Equally good results could be obtained with either, 
so far asthe diagram was concerned. The line C was 
obtained with these systems. This diagram was, in 
effect, the same as that obtained hy Professor Dalby, 
but was obtained on a time base. Professor Dalby 
had a velocity base. In his (Dr. Hele Shaw’s) case, 
which was one of the hydraulic transmission, the 
control was not put on at once, and therefore the 
maximum tractive effort was not reached, thus 
accounting for the curve b. His object was to show 
that by using an infinitely variable transmission 
gear on an internal-combustion engine the same 
result could be got as in Professor Dalby’s case. It 
appeared to him that for general locomotion steam 
could never be superseded, as it had superlative 
advantages in this country, with its coal supply 
and moderate distances. For suburban traffic the 
steam-locomotive was, however, already superseded 
by electric traction, because of the rapid accelera- 
tion it was possible to secure with the latter, due to 
being able to draw upon a central station. But that 
concerned the ochuatats traffic of large towns. In 
places like Australia and South Africa the internal- 
combustion engine was already being seriously con- 
sidered. Over long distances where the water pro- 
blem arose, and in cases where coal was not so 
accessible as liquid fuel—he would instance the 
Trans-Siberian Railway —the internal-combustion 
engine was also being considered. For the smaller 





towns the internal-combustion engine had great 
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possibilities—where, for instance, it was not profit- 
able to electrify the line—providing a suitable 
transmission were adopted. 

Mr. W. Longland said Professor Dalby’s paper 
would prove a great boon to locomotive engineers. 
In future they would be able to design locomotives 
with a great deal more confidence. In Fig. 1 
Curves Nos. 2, 3, and 4 remained the same for 
any given weight of train, but Curve No. 1 
depended upon the engine. The horizontal por- 
tion of the curve depended practically upon the 
capacity of the cylinders, and the curved portion 
upon the capacity ofthe boiler. By altering these 
factors curves denoting other conditions might 
be obtained, and the time taken to run between 
stations, &c., could be deduced quite readily. 
Professor Dalby had plotted Curve No. 4 for 
# constant gradient, named the ‘starting gra- 
dient.” The gradient between any two stations 
was variable, and he thought it would be 
wiser to plot for what might be cilled the 
weighed average gradient; that was to say, a 
gradient which took into consideration both the 
jength and the rise of the actual gradient on a 
particular section dealt with. Of course, the sec- 
tion should be between two stations where the 
gradients were most steep. That suggestion might 
perhaps be useful in the practical application of 
the curves. 

Professor Dalby had claimed for his method 
that it smoothed out accidental errors. That 
was perfectly truc, but it also smoothed out 
changes of velocity which were not accidental, but 
were very important. He had figures which 
brought that point out clearly. He had been 
running a train weighing 667 tons up an incline 
of 1 in 209. The train was running roughly at 
about 13 miles an hour, and the distance through 
which it ran on the incline was half a mile. 
He could only state the force per ton required to 
accelerate the train. The gradient was divided 
into eight equal parts, and the average acceleration, 
or rather average force, was found for each of the 
eighths. For the first eighth the force in pounds 
per ton to accelerate the train was 1.8, for the 
second eighth it was 1.6, for the third eighth it 
was 1.3, and for the last eighth, nothing. ‘here- 
fore, over that short distance the train had hada 
very variable velocity. Professor Dalby’s curve 
did not show that, although if plotted to a large 
enough scale it would do so. But in order to 
plot results from a run of 100 miles to a reason- 
able scale, a piece of paper 300 ft. by 300 ft. 
would be required. Without going into details 
as to how it was done, he had been able to find 
the average velocity for every two seconds, and 
the velocity curve for every position had been 
plotted. The work was tedious, but the change 
of velocity at all points during the run had been 
obtained with great accuracy. 

Mr. Longland next referred to the changes 
of velocity in a given number of seconds. The 
results were all from one gradient. In the first 
31 seconds the change of velocity was 4 mile 
per hour; in the next 304 seconds the change 
was } mile per hour; in the next 29} seconds 
it was 1 mile per hour; in the next 28 seconds 
it was 0.2 mile per hour; and in the next, 
which was 27 seconds, it was 0.6 mile per hour. 
There were thus continual changes of velocities. 
To find the resistances to the train it was necessary 
to take into consideration the actual changes of 
velocity. The resistances for the first results, 
given above, corrected for the gradient and for 
acceleration, were as follow :—For the first eighth 
the figures were 5.9; for the next eighth, 5.7 ; for 
the next eighth it was 5.9 ; and for the last eighth, 
when there was no acceleration, it was 7.7. The 
diagram, Fig. 3, of Professor Dalby’s paper was 
calculated from results given on a record of which 
the movement was only 1 ft. per mile. About 
fifteen years ago the Great Western Railway had 
a dynamometer car with a movement of 3 ft. per 
mile, and a curve was obtained right down to 
zero line. He thought it a pity that the company 
had changed the speed of movement of the paper. 

Dr. W. H. Maw was the next speaker. He 
thought Professor Dalby had trea the whole 
subject admirably. He wished to confine his 
remarks to one point. Professor Dalby had 
referred to the allowance for the’ rotational accele- 
ration of the wheels of rolling-stock. Some 


thirty-eight years ago he had to make a number of 
experiments on the effect of brakes, and he had 
had to take into account the acceleration—or rather 





retardation in that case—to which Professor Dalby 
had referred. He had treated the matter in a rather 
different way, but he had arrived at practically the 
same result. The rotational speed of the rolling 
surface of a tyre was equal to the velocity of the 


train ; the flange travelled at rather a higher velocity | 


than the train, and the inner parts of the tyre had a 
lesser velocity ; then there were the spokes of the 
wheels and the boss, all travelling at still lower 
velocities. He had found that the effect of these 
lower velocities was, in the case of ordinary 
carriage-wheels, practically compensated for, if it 
were considered that the whole section of the tyre 
travelled at the speed of the train. He had made 
a calculation for a number of different types of 
wheels, and had found that by simply taking the 
weight of the tyres and adding that to the weight 
of the train, the allowance that Professor Dalby 
had spoken of was obtained. Speaking from 
memory, he had found the allowance necessary 
in those days was about 9 per cent. of the weight 
of the train. He believed Professor Dalby had 
arrived at 7 per cent., and he considered that the 
two results really corroborated each other, consider- 
ing that at the time to which he referred the load 
per wheel was much less than now, and conse- 
quently the effect of the rotational acceleration of 
the tyre was greater in proportion to the whole 
weight of the train than it was at the present day. 
The correction for the rotational acceleration of the 
wheels was thus practically the percentage which 
the weight of the tyres formed of the load carried 
by the wheels. 

Although not strictly connected with Professor 
Dalby’s paper, Dr. Maw added, he might perhaps 
refer to a fact which considerably facilitated rapid 
calculations relating to the draw-bar pull required 
to produce a certain acceleration of a train in a given 
distance. If a body fell freely through a height of 
30 ft., it would have acquired a speed of almost 
exactly 30 miles an hour at the end of its fall. It 
followed, therefore, that if the velocity in miles per 
hour of a train were squared and divided by 30, 
this would give the height which a train would have 
to fall to acquire that speed. This fact might be 
used in making calculations as to the amount of 
retardation required to stop, or the work to be done 
to accelerate, a train in a certain distance. For 


= H, where S represents the speed in 


instance, Ss 

30 
miles per hour and H the height. Taking the speed 
as 30 miles per hour, H would be 30 ft.; for 60 miles 


per hour H would be D = 120ft. If the weight 


of the train were multiplied by the height it had to 
fall, that would give the number of foot-tons re- 
quired to produce the acceleration. Assuming a 
200-ton train travelling at 30 miles per hour, the 
equivalent fall would be 30 ft., and the resulting 
foot-tons would be 6000. To get the draw-bar pull 
required to produce this speed of 30 miles per hour 
at the end of, say, 1000 ft., it was only necessary to 
divide this total by 1000, giving 6 foot-tons as the 
required mean draw-bar pull. Of course, this pull 
was that required for acceleration only, and did not 
take into account frictional resistances. 

Mr. Henry Fowler said he thanked Professor 
Dalby for his appreciative reference to Mr. Aspinall’s 


experiments, in which he (Mr. Fowler) had taken | 


rt. It would be noticed that curve No. 4, 

ig. 1 in the paper, first fell and then rose with 
the speed, whereas the resultant curves of the 
experiment made on the Great Western Railway 
(Fig. 3 of the paper) showed that there was a 
gradual decrease in the train resistance as the 
speed increased. In his paper of 1900 Mr. Aspinall 
showed a chart which included experiments on 
train resistance ever since the very commencement 
of traction on rails. Experiments on train resist- 
ance had been carried out as far back as 1834. For 
all those curves the formule, without a single ex- 
ception, showed that the tractive resistance per 
ton increased as the speed increased. 
like to know Professor Dalby’s explanation for 
the fact that his results, obtained from practical 
working, were opposed to all previous experience. 
Professor Dalby had not touched upon the 
question of wind, which, equally with gradients, 
had a very disturbing effect upon train resistances. 
Practically, in dealing with train resistances, the 
most serious factor was the wind. Professor Dalby 
would, he thought, agree that air resistance in- 
creased with velocity ; that made the author’s 
curves in Fig. 3 all the more remarkable. With 








He would | 


regard to the Great Western car, he considered 
that a space of 2 seconds was altogether too long 
for getting results at low speeds. He regretted 
that Professor Dalby had had to show so much 
dotted line in his curves in Fig. 3. In fact, 
the curves were very nearly straight, so far as 
the parts covering actual data were concerned. 
They had no dynamometer car on the Midland 
Railway, but they had an instrument which would 
give speeds in fifths of a second with very con- 
siderable accuracy. The speed of travel of the 
paper was 8 ft. per mile, and above 20 miles per 
our the +X travelled at 2 ft. per mile. 

Mr. A. P. Trotter said that those who were 
familiar with speed curves and acceleration curves 
| would be surprised at the way in which the author 
| had dissected them into various components. The 
manner in which he did his work would have 
been characterised by some of the older class of 
professors as ‘‘calculus-dodging.” Gratitude was 
due to him for showing the use of graphics in such 
problems. He thought some mathematicians would 
quarrel with the use of ‘‘ force of acceleration.” 
About six years ago the speaker had read a paper 
dealing with accelerometers before the Institution 
of Junior Engineers, and had been called to account 
for using the phrase ‘‘force of acceleration.” It 
was then said that the expression was at least a 
hundred years out of date, and corresponded in 
time to the use of the phrase vis inertiv for the 
force of inertia. The expression ‘‘force of 
acceleration” might be short for ‘‘ the force which 

rocuces acceleration,” but he would be glad if 
rofessor Dalby would say that the expression 
might be used. All had, no doubt, amused 
themselves by taking speeds on tedious railway 
journeys. He had devised a simple instrument 
some fourteen years ago for use in these calcu- 
lations. It was an ordinary spirit-level bent toa 
rather sharp vertical curve. There was a small 
bubble which acted as an index, and the instru- 
ment was graduated by placing it on a slope. If 
this instrument were placed on a window-sill, it 
would show the rate of acceleration. “ Every stroke 
of the piston of a locomotive had effect on it. By 
watching the acceleration, half-a-dozen other factors, 
including draw-bar pull per ton, could be deduced, 
simply using 70 (69.8 precisely) as a factor. Dr. 
Maw’s remarks had reminded him that he had 
heard it advocated that there should be a law 
requiring all motor-cars to have brakes that stopped 
them dead. With an initial speed of 30 miles an 
hour that was, of course, equivalent to going through 
a brick wall. 

Mr. George P. Spooner referred to the differ- 
ence in draw-bar pull which had been mentioned 
in the paper, where variation existed, and the brakes 
did not act quite evenly. On one occasion he 
happened to be sitting at the end of a 50-ft. car 
when brake experiments were being made. The 
brake was put on suddenly, and he had broken 
the panel behind him. The train came to a stand, 
and on examination it was found that one coupling 
was broken at about the middle of the train; screws 
'were broken on both sides. The coupling at the 
| other end of the same carriage was broken right 
|through the knuckle. As it happened, all the 
| couplings of the new big cars, about which he was 
| speaking, were about 20 per cent. stronger than 
was usual on a 5-ft. 6-in. gauge. That would show 
| the effect of uneven braking. The valves were not 
| arranged as at present, so that the brake could be 
put on instantaneously throughout the train. _ 
| Professor Dalby then replied to the discussion. 
| With regard to the President’s question as to the 
'greater intelligibility of the graphical method as 
| compared with the mathematical, that was simply 
due to the delicate mathematical scaffolding which 
was invented by Descartes, first known 4s 
|co-ordinated geometry, which enabled the 
‘true inwardness of an equation to be grasped 
|without having to consider what it meant 
|from point to point. It might be likened to 
inspecting an engine at rest, and then, in order to 
see the relations between the various parts, 
turning the crank 10 deg., and making another 
inspection; then another 10 deg., followed by 
another inspection, and so on. If, however, the 
engine were started running, a general view of \t 
was gained. This compared with the practical view 
obtained from the graphic method of dealing with 
problems, owing to the invention of Descartes. 
Dr. Hele Shaw’s diagram showed how it was 
possible to draw the family of curves from any 
starting-point found most convenient. Dr. Hele 
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Shaw had worked in an opposite direction to that' 
he had taken. Mr. Longland’s remarks also showed 
how useful the method might become in the hands 
of those who knew, and had the necessary data to 
deal with, these traction problems. 

He did not make any special claim for beginning 
his diagram with a time-speed curve; he had 
merely done so for the sake of convenience. He 
thought he should have started with the velocity 
curve. If the points of a velocity curve were 
reasonably accurate, it was, of course, far better to 
start with it, as by so doing one differentiation was 
cut out, and differentiation was more difficult than 
integration. If a commencement were made with 
the velocity curve, if available, all the variations of 
acceleration were brought out. Dr. Maw’s remarks 
gave some very short cuts, but he was not prepared 
to say anything more with regard to them at pre- 
sent. He would, however, take the first oppor- 
tunity he could of comparing the results with his 
own. It would be much easier to make the calcula- 
tion by Dr. Maw’s approximation than from his own 
formula, because by the latter it was necessary to 
find the centre of gravity of the solid section that 
was cut through in a driving-wheel. 

Mr. Fowler had certainly put his finger upon a very 
difficult point. He had himself felt when the result 
came out that it was somewhat extraordinary that 
the train resistances should become less as the 
speed increased. It was not by any means the first 
time that he had found this, especially in going 
to work on the indicated horse-power. He h 
always put it down to the fact that in making 
observations on the road, every quantity being 
measured was practically changing. The only way 
to get uniformity in testing a locomotive was to put 
it ona test-bench, and to run it for three hours ata 
constant load. He quite agreed that wind resistances, 
in moving through still air, must increase with the 
speed. It was, he thought, pretty well known that 
there were recognised expressions for calculating 
wind resistances in terms of speed. A good many of 
these had been worked out at the National Physical 
Laboratory quite recently. In this connection he 
might say that the Imperial College were at present 
building a wind-flue as long as the Institution’s 
hall and 4 ft. square. In this flue there would be 
produced a current of air moving at velocities up 
to 60 and 70 miles an hour. 

One point, he considered, affected the measure- 
ment of locomotive performance on the road more 
than any other—the indicated horse-power. The 
indicated horse-power as ordinarily taken for a 
locomotive running at high speed was not a very 
trustworthy measure. He hoped to be able to 
try, shortly, an optical indicator of a kind that he 
was at present using to test petrol-motors, from 
which it was possible to get a diagram from a petrol- 
motor running at 1200 revolutions per minute as 
good in appearance as if the number of revolutions 
was only 6. Inertia was so great at these high 
speeds, it was far better to adopt the optical 
method and so eliminate all the inertia. With 
regard to Mr. Trotter's remark that strictly 
mathematical professors would call his method 
‘* calculus - dodging,” he would say that in the 
particular case, and in a great many cases with 
which engineers had to deal, it was necessary 
either to dodge the calculus or to do nothing at 
all. He would have been unable to do anything 
without resorting to the methods he had used, 
because while it was ible to get, for a par- 
ticular case, an approximation to the expression of 
the tractive effort as a function of the speed, no 
general expression could ever be devised, the func- 
tion being too variable. He would hesitate to say 
“Yes” or “No” to any proposed use of the term 
‘force of acceleration.” It might be within the 
knowledge of members that half a century ago saw 
the termination of a quarrel which had lasted 
nearly one hundred years. One school of mathe- 
maticians, headed by Leibnitz, maintained that the 
proper way to measure force was by the s 
1itegral of energy. The French school maintained 
that the method was to measure the time _—— 
of momentum. This quarrel only terminated when 
S)me one discovered that which ever method was 
use’ the same result was obtained. 

_ The President then announced that the next meet- 
1ig would take place on Friday, November 22, when 
a paper on ‘*Vapour-Compression Refrigerating- 
Machines” would be read by Professor J. Wemyss 





Anderson, of Liverpool, and there would also be 
taken ** A Contribution to the Theory of Refrige- 
rating-Machines,” by Dr. J. H. Grindley, of Cork. 





THE INTERNATIONAL ENGINEERING AND 
MACHINERY EXHIBITION AT OLYMPIA. 


By JoserH Horner. 
(Conchuded from page 571.) 

In our previous articles dealing with this Exhi- 
bition we have called particular attention to the 
entirely successful sont attending the efforts of 
the promoters, the Machine-Tool and Engineering 
Association, Limited. The Exhibition, which 
closed on Saturday, apart from the excellent 
exhibits which had been brought together, may be 
considered as unique in that the firms exhibiting 
at Olympia have been unanimous in their ex- 
pressions of satisfaction at the results obtained. 
As we have previously pointed out, we have prac- 
tically demonstrated the importance to be attached 
to this Exhibition by the considerable space allotted 
to the description of the exhibits in our last 
four issues, but even with the space given to the 
subject it has been impossible to deal exhaustively 
with all the various appliances shown at Olympia. 
There are still many exhibits which are of equal 
importance to those described which perforce have 
not been mentioned in our articles, and some of 
these we are hoping to deal with independently 
in subsequent issues. 

In now bringing these articles to a close, we 
must again congratulate all concerned for the very 
successful issue of the venture, and express the hope 


ad|that other trades will follow the successful lead 


given by the Association chiefly concerned in the 
promotion of this Exhibition. 


Oxy-ACETYLENE WELDING aNp CurtTixe Pant. 


To anyone who has not kept closely in touch 
with the advances made during the last few years 
in the use of the oxy-acetylene blow-pipe, both for 
welding and cutting purposes, the Engineering and 
Machinery Exhibition just closed at Olympia 
afforded an excellent opportunity for studying the 
subject, there being some dozen firms which 






exhibited appliances designed for carrying out this | 


class of work, much of which is familiar to engineers. 

There was, however, at the stand of the British 
Oxygen Company, Limited, Elverton-street, West- 
minster, S.W., a novel apparatus on view that had 
not before been exhibited. This was an appliance 
for cutting out holes in the webs of manganese- 
steel tram-rails, which are so hard that drilling 
holes through them in the ordinary way is not an 
easy matter. 

e tool by means of which the cutting is per- 
formed is shown by the annexed illustrations, 
Fig. 397 being a longitudinal section, and Fig. 398 
a transverse section through the line A Bin Fig. 397. 
The view, Fig. 397, shows the piercer in position 
on a tramway rail, ready to commence cutting holes 
in the web of the rail, the adjustable clamp C being 
employed for fixing at any required point. The 
actual blow-pipe is supported by the carrier D at 
one end of the clamp, and can be raised and lowered 
at will to suit different rail sections. The carrier D 
acts as a bearing for the gun-metal bush E, which 
can be rotated by means of a light hand-wheel F. 
Inside the bush E is a smaller one G, set eccen- 
trically, as is clearly shown in Fig.398. This latter 
bush is made in halves, and can be turned within 
the bush E or locked to the bush by means of the 
milled nut H. The cutting blow-pipe is set eccen- 
trically within the bush G, and the distance between 
the cutting nozzle and the work can be accuratel 
adjusted by means of the milled nut J, throug 
which the cutter screws. By means of the clamp- 
ing-screw K the cutter can be locked in its bush. 


eccentric by a distance of § in., and will therefore, 
when rotated by means of the hand-wheel F, cut a 
clear hole 1} in. in diameter ; but by altering the 
position of the bush G with regard to the part E, the 
size of the hole can be varied down to zero, or the 
size cut by the blow-pipe flame when the latter is 
directed steadily on one place. The actual diameter 
in this case is about} in. A scale is engraved on 
the face of the bush E for setting the machine to 
cut holes of various sizes, but this scale cannot be 
shown in our illustrations. The blow-pipe employed 
is the ordinary type constructed and used by the 
British Oxygen Company, and described by us on 
page 15 of vol. xci. of ENGINEERING, though it has, 
of course, not got the swivelling nozzle there shown. 
The appliance is very handy, and can be readily 
moved from one position on the rail to another. 

A novel form of acetylene generator recently 
introduced by the Acetylene Corporation, 49, Vic- 
toria-street, S.W., utilises the action of steam on 
carbide, in place of water, for the generation of the 
gas. The apparatus exhibited consists of a hori- 
zontal — vessel, provided at the front end 
with a hinged door, through which the wire tray 
containing the charge of carbide is introduced. 
Through the upper side of the cylinder a pipe is 
inserted which delivers steam at a low pressure 
through a reducing valve which automatically 
regulates the supply of steam according to the 
demand for gas. At the back end of the cylinder 
a washing-chamber, containing water, is formed, 
through which the gas generated is passed, the 
outlet pipe from this chamber being fitted with a 
governor-valve which maintains a constant pressure 
in the supply pipe. 

It is c Sel for this apparatus that a perfectly 
dry and cool gas is produced, and that the auto- 
matic regulation of the steam supply results in no 
after-generation taking place. Further, since it is 
stated that its action is unaffected by vibration, it 
would appear to be particularly suitable for use on 
board ship, or on moving vehicles where a steam 





supply was available. 











Another form of generator ae designed for 
vehicle-lighting was shown by Messrs. Carbic, 


| Limited, 27, Cannon-street, E.C. This apparatus 


works on the ‘‘ carbide to water” principle, and is 
designed for use with the specially prepared carbide 
blocks supplied by the firm, a novel feature being 
the provision made for preventing water from being 
brought into contact with the carbide, when the 
lights are not in use, by the motion of the vehicle. 

The generator consists of a cylindrical tank, 
partly filled with water, in which rests a frame 
for supporting the carbide container. At the 
lower end of this frame is an inverted conical 
plate, provided with a rubber washer at its outer 
edge, upon which the gas bell seats when the 
generator is out of use. On setting the apparatus 
to work, the gas bell is lifted and held off this 
seating by means of a small catch, and thus allows 
water to enter and come in contact with the 
carbide. Excessive generation of gas is prevented, 
in the usual manner, by the rise of gas pressure 
in the bell displacing the water until its level is 
below the pas re receptacle. On putting the 
generator out of action, the supply cocks to the 
lights are first closed and a few minutes allowed 
to elapse, so that the water may be forced out of 
the bell before it is locked on to its seating. It is 
claimed that the prepared carbide used is not 
affected by a moist atmosphere, and only generates 
gas on coming in actual contact with water; thus 
the generator can be carried in a charged condition 
ready for use as required. 





In the position shown in Fig. 397 the cutter is| 


Although the supply of compressed oxygen in 
steel cylinders forms the most convenient method 
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of obtaining a supply of the gas for general use, 
there are many cases in which a portable self- 
contained generator offers certain advantages. This 
is more especially so where transport is an im- 
portant consideration, as in the case where a supply 
of the gas is required in isolated districts or for 
military purposes. In this connection the portable 
oxygen generator exhibited by the Oxygenite 
Syndicate, Limited, 64, Victoria-street, S.W., is 
of special interest, and although the apparatus 
itself is several times the weight of a compressed- 
gas cylinder of similar capacity, the materials 
necessary for re-charging it only amount to a few 
pounds. The plant consists of a welded-steel 
cylinder, forming a combined generator and storage 
cylinder for the oxygen, which is produced by the 
combustion of a specially-prepared powder. A 
charge of this powder, which is chiefly composed of 
perchlorate of potassium mixed with a small pro- 
portion of fullers’ earth and powdered carbon, is 

laced in a cylindrical metal container and inserted 
into the cylinder through an opening at the upper 
end. On the top of this charge a small amount of 
igniting powder is placed and lit by a match. As 
soon as combustion of the charge commences the 

enerator is closed by means of a plug, which is 
held in position by a hinged bridge - piece and 
clamping-screw, and in about five minutes or so 
oxygen can be drawn from the apparatus, though 
the complete combustion of the charge takes about 
sotate-ive minutes. The containers are designed 
to hold a charge of powder sufficient to give a final 
pressure of about 250 lb. per sq. in., and it is 
claimed that the oxygen produced has a purity of 
about 96 per cent., the balance of the products 
being chiefly carbon dioxide, resulting from the 
combustion of the carbon in the charge. An 
alternative design of generator is also shown which 
can be re-charged without interrupting the supply, 
the storage-chamber in this case being formed by 
an annular space outside the generator, fitted with 
isolating and supply-valves. 

There were also shown on this stand examples of 
military searchlight sets titted with oxy-acetylene 
lamps, complete with portable oxygen and acetylene 

enerators, the charges for which were both made up 
in cartridge form. 

Other firms showing industrial applications of 
acetylene were represented by Messrs. Thorne and 
Hoddle, Victoria-street, S.W.; Messrs. Carbic, 
Limited ; Valite, Limited, 13, Buckingham-street, 
W.C. ; Messrs. A. Warden and Co., Shepherdess- 
walk, E.C.; the Sirius Autogenous Works Company, 
Stratford, E.; the Acetylene Illuminating Com- 
pany, Limited, South Lambeth-road, S.W.; and 
the Messer Engineering Company, 296, City-road, 
E.C., who exhibited plant for welding and cutting 
purposes, and also portable lamps for contractors’ 
use. 


Messrs. WARNER AND SwaseEy, CLEVELAND, OHIO. 


The illustrations on Plate XOVI., Figs. 399 to 
402, illustrate the new Warner and Swasey uni- 
versal hollow-hexagon turret lathe, which was shown 
at the stand of Messrs. Charles Churchill and Co., 
Limited, of Finsbury, E.C. The principal points 
of interest in this tool are shown by these engravings, 
and include side-fitting of the saddle, so that work 
of large diameter may be swung, and the saddle may 
be passed along the bed past the automatic chuck 
(see Fig. 401) if the work of the turret requires 
this. Independent feed-shafts are also provided for 
the saddle and the turret feeds, so that either may 
have coarse or fine feeds regardless of the other. 
The turret is of hollow type, which enables the bolts 
for securing the tools to be in from the 
inside, leaving the bodies or bases of the tools of 
large proportions, and not cut away for the recep- 
tion of bolt-heads. As the saddle does not extend 
across the bed, the taper attachment has to be fitted 
on the front side, as shown. 

Referring to Fig. 400, it will be seen that the head 
and bed are cast in one. The speed changes are 
produced by sliding gears and friction-clutches, in 
conjunction with double back-gears, so that for 
heavy turning these are used, and for rapid work 
the spindle is driven direct from the pulley through 
single-gear transmission. Reversal is also effected 


by the lever which stops or starts the spindle. The 
speeds of rotation of the spindle are arranged in 
nine steps or stages. 

The gear-box on the left-hand end of the 
bed affords the ten changes for either feed- 
shaft, available for the longitudinal motions of 
the turret, for the cross-slide saddle, and for the 


feed of the cross-slide. Similar rates are used for 
the three motions, being 12, 17, 24, 34, 48, 66, 
93, 132, 185, and 265 revolutions of spindle per 
inch of feed. Automatic trips are provided. The 
automatic indexing of the turret into the next tool | 
position, and the locking and binding, occur as the | 
operator runs it back from the work, and it is 
unnecessary to slide it right back to a fixed posi- 
tion in order to putthese motions into action. By 
means of the adjustable bar with spring jaws, seen 
at the end of the bed in Fig. 400, the withdrawing | 
— is seized, and the rotation and locking and | 
inding then take place. The locking-bolt slips | 
up into hardened and ground-steel bushings in the | 
bottom of the turret, as close as possible to the | 
outer circumference, and in addition the centre | 
binding device holds the turret down firmly to | 
revent spring. In order to be able to utilise all six | 
aces of the turret for tools, it is the practice to fit a | 
stock-stop on a corner of the turret, out of the way | 
of the tools, and when this is used an indexing | 
motion is put into action to bring this stop in 
alignment with the spindle. 

The square turret on the saddle is also made 





the handle on top. The lock-bolt automatically 
withdraws when this handle is given a quarter 


attachment to be seen. The upper, or swivel, strip, 
which has to be set to the desired angle, is grooved 
to receive a swivel-block, mounted upon a pin 
formed in one with the nut of the cross-slide screw. 
The slide is thus carried bodily in accordance with 
the angle to which the swivel-strip is adjusted. 
The under part which receives the swivel-strip is 
fitted to the saddle with a gib for adjusting pur- 
poses, as seen in Fig. 400, and it is prevented from 
moving endwise while in use by a rod extending 
out to the left, as shown in this figure, the rod 
being clamped in the boss of the chuck-lever at 
the extreme left of the illustration. If the screw 
holding this rod is loosened, and another that 
clamps the slide-base is tightened, the latter travels 
with the saddle. When the attachment is entirely 
removed, a block must be put behind the cross-feed 
nut to hold it in place, 

On the micrometer dial of the cross-feed screw, 
Fig. 402, are six indicators in the shape of steel- 
spring loops, which can be set to the desired 
graduations on the dial. Provision for cutting 
screw-threads is included in the saddle design by a 
chasing device, this being used on work that cannot 
be threaded with dies from the turret. 

Two forms of equipment may be included, the 
one, as seen in Fig. 399, with a jaw-chuck, and 
a set of suitable tools on the turret, as boring- 
bars, multiple cutter-heads, slide tools, &c.; the 
other an automatic collet-chuck with interchange- 
able jaws (Figs. 401 and 402) and a power roller- 
feed. For chucking work, the capacity of the 
machine is 12 in. in diameter before the saddle, 
and 16in. in diameter over the bed ; bar work up 
to 2} in. in diameter by 26 in. long may be handled. 
A larger size of similar lathe is made with bar 
capacity of 3} in. by 36 in. long, and a swing of 
wth over the bed and 16in. in front of the 
saddle. 


Tue Crupe-O1 Enatng Company, Lonpon. 


Two examples of a semi-Diesel type of engine, 
which is known as the Tuxham, were shown by the 
Crude-Oil Engine Company, of 11, Queen Victoria- 
street, London, E.C. One of the engines was of 
8 horse-power, and was coupled to a Union Electric | 
Company’s dynamo, while the other was of 5 horse- 
power, and was intended for a small boat. The 
second engine was shown coupled to a reversing 


with a lock-bolt, and a centre binding device by | 


turn to the left. Figs. 400 and 401 enable the taper | 


action is the flow of a charge of air through port u 
into the closed crank-chamber. Firing then taking 
place, the piston descends, cutting off the supply 
of air through a and compressing the charge in 
the crank-chamber. As the piston reaches the 
position shown in Fig. 404, exhaust is established 
from about it through the port b, and immediately 
afterwards communication is established with the 
compressed air in the crank-chamber through the 

ge c. The air consequently sweeps through 
the cylinder and out at the exhaust, the top of the 
piston being so shaped as to ensure a thorough 


} 





scavenging action. The piston then rises, closing 
ports b and ¢ and compressing a charge of air in 
its upper side. Shortly before the piston reaches 
the top of its stroke a fine spray of oil is injected 
into the cylinder. This is ignited by the heat of 
the compressed air, and the piston makes another 
stroke. 

The engine is governed by the control of the 
fuel-valve, the pump which supplies the injector 
having a variable stroke, which is regulated by 
the governor. It is usual to start the engine 
up on paraffin, a special small paraffin-tank being 
fitted for this purpose. After running a little 
while the supply may be switched over to the 
crude oil, which is carried in a tank, through the 
centre of which the engine exhaust-pipe is carried. 


THe Apams Pressure-Toot Company, Limirep, 
BIRKENHEAD. 


At the stand of the F. E. Adams Pressure-Tool 
Company, Limited, of Birkenhead, five specimens 
of machines for dealing with articles in sheet-metal 
were exhibited, four of them being of a novel 
character, and designed with a view to increasing 
output to a large degree. They are intended for 
various operations in the production of tin-boxes. 

The two seaming-machines (Figs. 405 and 406, 
Plate XCVII.) differ essentially in their construc- 
tion, not only on account of their vertical and 
horizontal dispositions, but from the fact that the 
first one deals with round tins, while the other, by 
the substitution of suitable chucks, will handle 
round, square, oblong, triangular, and other shapes. 

The mechanism of Fig. 405 includes a spindle in 
the head, driven at 1500 revolutions per minute by 
the endless belt passing up over the idlers from the 
shaft at the bottom. The spindle end has a chuck 
to hold the tin, and there is a ‘‘ hold-up” on a 

lunger below the table. A centering-gauge of 
V shape comes over the table and centres the 
tin ready for the lift, but moves out of the way 
subsequently when the treadle is depressed. This 
gauge is not shown in the photograph. When the 
tin is forced up against the chuck it revolves with 
the latter. 

The two seaming-rollers are held in sliding blocks, 
which are automatically pushed out in succession 
by the long levers seen at the rear; the levers 
derive their movement from cams on the short 
shaft just behind the column, and coiled springs 
maintain the rollers, which are on the lever ends, in 





propeller, and had a combined steering and control 
pedestal bolted to its bed-plate. The set was similar 
to many which have been fitted to fishing-boats on 
the Continent. The engine is of the inverted | 
single-cylinder type, and operates on the two-cycle 
principle. It is very simple, and has no cylinder | 
valves of any kind. It works with a closed crank- | 
chamber, the chamber acting as an air-pump, while 
the distribution of air in the cylinder is controlled | 
by ports cut in the barrel of the latter. The fuel | 
is sprayed into the cylinder through an injector 
working from a pump, and is ignited by the heat 
of the compressed air in the cylinder. 
The operation and details of the engine will be 
best followed by tracing the action of its various | 
parts throughout the cycle. If it be assumed that 
the piston is at the top of its stroke, as shown in 





the sketch given in Fig. 403, on this page, the first, 





contact with the cams. This mechanism affords a 
very smooth and firm pressing action upon the tins, 
with absence of banging, notwithstanding the 
high speed of working. The speeds are lower for 
the largest tins, the maximum diameter dealt with 
being 10} in., the belt going on the larger step of 
the cone-pulley for these. 

Figs. 409 to 411, on page 595, show the three stages 
in the appearance of the tin. Fig. 409 is the body 
and top (or bottom) of tin in position ; Fig. 410 is the 
result after the first roller has been withdrawn—that 
is, the flange is curled over ; and Fig. 411 represents 
the finished appearance from the pressure of the 
second roller. In each case the thicknesses of tin are 
shown slightly separated for clearness. Finally the 
centering-gauge sweeps over the table as the tin Is 
again lowered, and pushes it on to the sloping por 
tion, whence it slides down out of the way. The 
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METAL BOX-MAKING MACHINERY AT OLYMPIA. 


F. E. 





THE ADAMS 






CONSTRUCTED BY PRESSURE TOOL COMPANY, 


(For Description, see Page 594.) 





LIMITED, ENGINEERS, BIRKENHEAD. 
































Automatic SEAMING-MACHINE 
FOR Rounp Boxes. 





Fic. 406. AvuTomatic SEAMING-MACHINE FoR Square, Rounp, anp PotyGonat Boxes. 







































Fic. 407. Avromatic TRIMMING AND Beaprnc MAcHINE FOR 


Rounp Boxes. 





Fic. 408. Hemminc anp Beapinc Macuine ror CaNIsTER Bopies. 
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DETAILS OF 7-IN. CENTRE CAPSTAN LATHE AT OLYMPIA. 


CONSTRUCTED BY MESSRS. JAMES ARCHDALE AND CO., LIMITED, ENGINEERS, BIRMINGHAM. 


(For Description, see Page 595.) 
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Fie, 470. Pianinc-Macuine Firrep with THE LANCASHIRE DyNaMo Company’s REVERSIBLE Execrric Drive ; 
Messrs. RepMAN AND Sons, Harirax. (See Page 601.) 
































Fie, 471. 20-In. Centre Execrricatty-Driven Hicu-Sreep Larne; Messrs. Joun Strrk anp Sons, Limirep, Hatirax. (See Page 601.) 
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Fic. 489. THe Bateman Prantnc-Macuine; Messrs. Smita anp Coventry, Limirep, Mancuester. (See Page 603.) 
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Fic. 493. 


Fic. 490, 48-In. VerticaL TURNING AND Borrna-Mitt; Messrs. SmiruH anp Coventry, Fics. 492 anp 493. Horizontat MiLiina-CuTTer Guarp ; 
Limitep, Mancuester. (See Page 603.) Messrs. H. W. Warp anv Co., Limrrep, BrrMincHam. 
, P ; (See Page 604.) 
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two operations consume about % second. About 
1 horse-power is consumed by this machine. 

“The machine of horizontal type, Fig. 406, Plate 
XCVIIL., will seam any irregularly shaped or rect- 
angular boxes from 1 in. to 104 in. square, and round 
boxes from 1 in. to 14 in. in diameter, with a range 
of length of from 1 in. up to 17 in. Clamping or 
fastening the ends on the bodies in readiness for 
seaming can be accomplished, either automatically, 
or by moving a treadle. The ends of the cams are 
supported on the chucks of suitable shape, attached 
to the end of each spindle, and the latter revolve in 
unison, being driventhrough spur-gears in the casings 
of each headstock, from pinions on the shaft at the 
top. This is belted from the countershaft seen 
underneath, the drive being taken from the over- 
head line-shaft by stepped pulleys at the right-hand 
end of the machine, for convenience. The seaming- 

SEQUENCE OF OPERATIONS OPERATIONS PERFORMED 


IN THE VERTICAL ‘N THE HEMMING AND 
SEAMING MACHINE. BEADING MACHINE . 


= r Fig .412. l 
| Fig.409. | 








Fig 413. ~ 
6) _—___) 
Fig 410. } Fig 414. 
~~ o> 


Fig.4i1. } Ftq.415. 
152.€. _— sostnallcea gpl 
rollers are carried in the ends of the vertical levers 
at the rear of each chuck, and are forced over by 
the levers at the front of the chucks, that are 
controlled by the suitably cut cam flanking each 
chuck. Rods couple the pairs of levers to a pair 
of rocking-plates on a shaft at the rear, and the 
movements are so timed that the pressure comes 
on when the tin is properly chucked. 

On depressing the treadle, the slide carrying the 
left-hand spindle moves inwards until the tin is 
held between the two chucks, and then the seaming- 
rollers advance and do their work, after which the 
spindle slide again retires, and the tin drops down. 
In the machine exhibited a travelling band was 
arranged for the tin to fall on, and so be trans- 
ported out of the way. The rotation of the spindles, 
of course, only commences after the can has been 
placed in position. 

The photograph, Fig. 407, illustrates the auto- 
matic trimming and beading machine, which trims 
the rough edge from the top of seamless paste and 
other round boxes, and also places a bead a little 
way down around the body. One of the features 
is that various widths are accommodated by the 
adjustable shoot seen at the back, so that it is 
unnecessary to have a special shoot for each size of 
tin. There are three spindles: the one which 
chucks and revolves the tin, the hold-up spindle to 
the right, and the cutter spindle on top, carrying 
the circular trimming and beading tool. As the 
tins are placed in the shoot they roll down, and 
one is lifted up by a curved finger-plate A, which 
brings it into line with the chuck on the driving- 
spindle, against which it is immediately pressed by 
the flange on the spindle of the right-hand head. 
Then the upper spindle descends, and the tin is 
trimmed and beaded, and falls down. The ring of 
scrap which passes over the chuck on to the spindle 
just behind it is immediately caught by a hooked 
finger B and torn off the spindle, slipping down 
the finger out of the way. ere is thus no need 
to stop the machine at intervals for the removal of 
Scrap, since this is automatically dealt with and 
disposed of. The movements of the various parts 
are operated by cams, and a rate of about sixty tins 
per minute on ordinary work can be attained. 

A hemming and beading machine, Fig. 408, is 
utilised for the purpose of folding over and press- 
ing the edges of the bodies of boxes with slip or 
hinge covers. A beading can also be made in the 
tin. The operations are performed by a series of 
rollers, and the sequence is as follows : —The plate 
is frst taken between flat rollers and fed by them to 
forming-rollers, which first turn up the plate to right 
angles (see Fig. 412, annexed). The next pair of 
rollers throw the edge over, as at Fig. 413, and this 
So stiffens the edge that the bead can be now put in 
without fear of distorting the edge of the plate to 
which it is adjacent. After the ing the plate 
is passed between a pair of flattening-rolls, which 
leave the ‘‘hem” either as shown by Fig. 414 or by 
Fiy. 415, as may be desired. This is nota very easy 











series of operations, since the metal has its elastic 
limit raised very considerably in the region of the 
hem, and unless the correct sequence of operations 
is adopted the finished plate will be either buckled 
or will buckle with very little provocation. In this 
machine the plate is as soft on leaving as on 
entering. 


Messrs. James ARCHDALE AND Co., Liurrep, 
BirM'NGHAM. 


In addition to the all-geared milling-machine by 
Messrs. James Archdale and Co., Limited, which 
was illustrated on Plate LX VII. of our issue of 
October 18, the firm had on view a number of high- 
speed drilling-machines and two capstan lathes. 

Two capstan lathes were included on the stand, 
one of which, a 7-in. centre size, is illustrated by the 
engravings, Fig. 416 to 425, page 596, and the draw- 
ings, Figs. 426 to 445, Plate XCVIII. There is a 
great deal of detail in these, and space does not 
permit of a very extended description, so we must 
content ourselves with an indication only of the 
principal features. In the headstock, Figs. 417 and 
418, the speed changes—18 in number, from 16.5 to 
472 revolutions per minute—are obtained through 
the medium of sliding-gears and a friction-clutch, 
while there is also a friction-clutch for stopping and 
reversal. The pulley, driven at 400 revolutions per 
minute, actuates the first shaft A, Fig. 417, through 
the medium of the friction-clutch at B, which, in con- 
junction with the reversing mitre-gears, enables the 
shaft to be driven in either direction. Three sliding 
gears are mounted on A, slid to engage with their 
companions on the second shaft C. On shaft D are 
three more sliding gears moved to mesh with those 
of C. There isa pinion cut solidly with D, and a wheel 
is keyed on it also, these two meshing with E and 
F running on the spindle. By moving the friction- 
clutch G between them to right or left the high 
or low ratio is obtained without ore the lathe. 
The expanding friction bands and their wedges are 
of the form shown by Fig. 422. In Figs. 420 and 
421 various items of the operating forks, &c., for 
the clutches and gears are shown, with the balls 
and springs for locking. Figs. 423, 424, and 425 
represent the spindle stop, which consists of a rack- 
operated plunger entering in a hole drilled in the 
side of the large spindle gear E, so holding the 
spindle while the chuck is being put on or taken 
off. The small lever for working the stop is seen 
in Fig. 416, behind the handle of the star-wheel 
that operates the wire-feed. The various methods 
of keying, screwing, and pinning the blocks of 
gears in Fig. 417 will be noted. 

The capstan slide and the cross-slide saddle both 
have four feeds, derived from the box in front of 
the headstock end of the bed ; those for the capstan 
slide range from 42 to 167 revolutions per inch of 
travel, and for the saddle they are 16 to 64 longi- 
tudinally, and 20 to 80 transverse. As the saddle 
is arranged for chasing, four rates can also be 
obtained from the pose to produce four pitches 
from one guide-screw sleeve. The movement of 
a lever reverses the direction of the guide-screw, 
enabling right or left-hand threads to be cut. 

The lay-out of the gears and clutches and operat- 
ing levers in the saddle apron may be seen from 
Figs. 426 to 430, Plate XCVIIT. In Fig. 427 a worm 
A is shown keyed on the splined feed-shaft, and a 
spiral gear B also, these mo respectively with C 
and D, Fig. 428. The worm-wheel C connects by a 
clutch to a short shaft, on which a pinion is keyed 
to mesh with the wheel E, on the shaft that has 
the rack-pinion F cut solidly with it. The hand- 
wheel G, provided with an adjustable micrometer 
collar, Fig. 428, turns a pinion engaging with 
the wheel E for hand-traverse of the saddle. The 
clutch and train of spur gears for transmissiun from 
gear D up to the pinion H that turns another, mesh- 
ing with the cross-feed screw-pinion, will be noted 
from Figs. 426, 428, and 429. Hand-operation in 
this case is given by the hand-wheel on the cross-feed 
screw, seen in a subsequent Fig. 436. Referring to 
the view, Fig. 416, the vertical lever seen under- 
neath the cross-feed hand-wheel is used for operating 
the clutches of C and D, Fig. 428. When this lever 
is set in the vertical position neither clutch is in 
mesh, but when moved to the right it puts the 
sliding in, and when to the left the surfacing. Both 
the clutch-forks are worked from a long rod J (see 
Figs. 426 and 427), and the levers are so arranged 
that both clutches cannot be in at one time. 
Another interlocking arrangement is fitted in 
connection with the segmental nut that is slid into 
engagement with the guide-screw. This nut must 








not, of course, be put in so long as either the sliding 
or surfacing feeds are engaged; the bottom of 
the nut K therefore is provided with a plate 
having a tapered hole to receive a _ spring- 
plunger L (Fig. 426). In the position shown in 
this view, as neither feed is put in, the plunger 
lies at its lowest position, and does not interfere 
with the nut K ; but on throwing along the shaft J, 
the curved surface of a block M moves over and 
forces the vee’d end of L out of the central notch, 
and it rises and the tapered end slips into the hole 
in the plate of K. 

Automatic tripping of the longitudinal motion of 
the saddle is provided for by the collar N let into 
a boss, and fitted with four screwed plungers or 
stop-rods (see Figs. 431 and 432). Either one of 
these is turned round into alignment with a stop 
clamped in the feed-box (see Fig. 416), a ball and 
spring retaining the collar in position (Fig. 431). 
When a stop-rod reaches the plunger on the box, 
the rod is forced back, and with it N, and the rear 
end of the latter pushes over the dog O, the other 
end of which lies between collars on the rod J, and 
so forces the latter along, and unships the longitu- 
dinal feed-clutch, after which the back shoulder of 
the stop-boss N, coming into contact with the boss 
on the saddle-apron, forms a dead-stop. The trip 
for the other clutch, which involves pushing the 
rod J in the opposite direction, is actuated through 
the sloping rod P. The latter is depressed, and its 
bottom end resting in the cupped-end lever Q forces 
down that lever, and slides y to trip the feed. How 
the sloping rod P is pushed down may be seen by 
comparing the stop-bar drawings, Figs. 442 to 445, 
and the top portion of the saddle, Fig. 433 ; in the 
latter a sloping aperture is seen healiing up to the 
boss R which receives the stop-bar. The V-shaped 
end of the plunger P projects into this hole and 
encounters a notch turned in the stop-bar, Figs. 
442 and 443. When the bar is moved endwise the 
notch forces the plunger down. The section of the 
bar, Fig. 444, indicates that it has two V grooves 
adapted to receive the head of a bolt S, Fig. 442, 
with a circular nut tightened by the spanner, Fig. 
445. There is a nut on each side of the bar, and 
each nut (one for each tool-holder) projects in the 

th of a stop-plate fixed on the cross-slide. To 

ring each nut uppermost in turn, the bar is given 
a half turn by the straight handle screwed into its 
end. The spring in the bracket at the right hand 
returns the bar after each trip, and the ball and 
spring T, Fig. 442, locate it for each semi-rotary 
position. 

The various views of the saddle-top, Figs. 437 to 
439, illustrate a good many interesting details, 
including the connections from gear H to the cross- 
feed screw, Fig. 437, one of the tool-holders (drawn 
to a reduced scale), Fig. 440; the lock-bolt for 
preventing motion of the saddle while cross-feeding, 
Fig. 441 ; the dead-stop, Fig. 439; and the com- 
bined quick-withdraw motion to tool-slide and nut. 
This motion is actuated by pulling the straight 
lever seen at the right-hand side of the saddle in 
the view, Fig. 416, and has the result of turning 
a segmental gear U, which revolves an eccentric 
spindle V, that pulls the block W backwards, and 
thus carries bodily with it the hand-wheel, screw, 
and the nut K, so that the latter leaves the guide- 
screw, and the cross-feed screw also takes its slide 
back with it. Tool and nut are thus simultaneously 
disengaged, and are also put in simultaneously on 
the return stroke. The three details of the block 
and nut, &c., Figs. 436 to 438, are drawn to half the 
scale of the other views. 

The feeds to the capstan are transmitted through 
gears and rack and pinion from the splined shaft, 
in very similar fashion to those of the saddle. A 
stop-bar having six faces to correspond with the 
number on the turret revolves in unison with the 
latter, so that each dog may be set to trip the feed. 

The capacity of the spindle of this lathe is for 
2}-in. bars, but if a bar feed is fitted as shown 
by Fig. 416, the capacity is reduced to 1#in. The 
working stroke of the capstan slide is 9 in. 

Messrs. Archdale also exhibited a 9-in. centre 
lathe of very similar design, with capacity for 34-in. 
bars. The chasing mechanism is very useful in both 
of these lathes in dealing with castings and forgings 
held in jaw-chucks, as well as for bar work. 

In the drilling-machines exhibited every endeavour 
has been made to reduce friction to enable the 
highest practicable speeds to be obtained, and also 
to render the manipulation as easy as possible. The 
time occupied in changes and adjustments now often 
forms a large proportion of the total working period, 
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since the introduction of higa-speed drills and im- | 


proved designs tend to the elimination of every 

ossible wasted moment. The stepped-cone drive 
is, of course, one source of lost time, apart from 
its lack of power as compared with a geared drive, 
and therefore the latter is employed, and the speed 
changes, as well as those for feeds, are arranged for 
instant alteration. Friction in the running parts 
is reduced to a minimum by adequate lubrication 
and by the free use of ball-races on many, or in 
all, the shafts and spindles, while the introduction 
of ball or roller-bearings to radial arms, and on the 
saddles fitting to the same, enables the operator to 








alter the positions of these parts with one hand 
while he is tentatively bringing the spindle 
down with the other. The latest improvement 
in connection with the saddles is a spring- 
balanced spindle ; which abolishes the balance- 
weight hitherto used, and reduces the weight 
pressing on the saddle and hindering its move- 
ment. 

The machine that embodied the greatest number 
of refinements in the direction indicated above wasa 
3 ft. 6-in. combined sensitive and radial machine, 
seen in the engraving, Fig. 446, Plate XCIX., 
with certain selected details, Figs. 447 to 450, 
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on the same plate. This machine has drilled 1-in. 
holes in mild steel at the rate of 13.3 in. pel 


minute. It has ball-bearings to every running 
shaft, taking all journal and thrust pressures. 
The design of the saddle is an indication of the 
trend of practice, since, although it is a sensitive- 
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type machine, a power-feed is also fitted, thus com- | 
bining two useful and necessary functions in one 
machine. The nine spindle speeds range from 
89 to 960 revolutions per minute, and drills up to 
1} in. in diameter can be driven. A constant-speed 
pulley, making 510 revolutions per minute (see 
Figs. 446 and 447), drives into the gear-box on the | 
base, and by the various settings of the two levers | 


at the front the nine rates are transmitted to the| lock H, to catch in notches on the quadrant (see 
horizontal shaft, Fig. 447, and thence through bevel- | Fig. 446), to mesh variously with the four gears J, 


gears up through the column, where mitre-gears at 
the top rotate the horizontal splined shaft which 


actuates the gears for the driving and reversal | 
The handle above the gear-box | 


of the spindle. 
works the belt-shipper, and the hand-wheel on the 
end of the pulley-shaft is used to turn the same 
when changing gears. 

The round column which carries the arm and the 
table is supported at three lucations by the boxed 
bracket. To take the lateral and the downward 
thrusts of the arm, there are rollers A, Fig. 447, at 
the top, and balls B, at the bottom, where the arm 
rests. The box-table fits in the ordinary manner 
by a split boss, with rack and pinion gear for 
vertical adjustment ; it swings round the column, 
taking the rack with it. A lip is cast round to 
receive the lubricant, and the base-plate is also 
made with a channel all round. 

Some of the more important saddle details are 
shown in Figs. 448 to 450, illustrating the various 
locations of the ball-bearings and the feed details. 
The splined shaft above the arm passes through 
the series of gears and clutches seen in Fig. 448, and 
by moving the straight lever C, Fig. 450 (also seen 
in Fig. 446, behind the hand-wheel), the multiple 
plate-clutch D is engaged, or alternatively the 
cone-clutch E; the first-named actuates the mitre- 
gear, for drilling rotation, the second is for reverse 








for withdrawing taps. Both mitres mesh with the 
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gear F on the short horizontal shaft, on which is a 
spiral gear to engage with another on the spindle- 
sleeve. Nine ball-races are incorporated in this 
mechanism. 

The four feed rates are produced from a set of 
sliding-gears G, Fig. 450, driven off the short hori- 
zontal shaft by a spiral gear, seen above them, and 
these four are slid by moving a lever with a spring- 


from the shaft of which the transmission is taken to 
the spindle-sleeve racking-pinion. A friction-clutch 
is included on this shaft to permit of instant engage- 
ment vr disengagement, and an automatic stop- 
motion is arranged in conjunction with the graduated 
dial seen in Fig. 446. The dial-shaft is geared 





to the spindle, so that the amount of movement of 
the latter can be read off, and by setting a dog on 
any portion of the face this dog will knock a small 
plunger which disengages the friction-clutch. 

The sensitive feed is imparted by the long 
vertical pull-forward lever seen lying up against, 
the right-hand side of the saddle. Racking along | 
the arm is performed by working the star pilot- 
lever, and the saddle is locked by the thrusting 
forward of a long tapered key, actuated by handle 
and rack and pinion. The boss for one of the 
saddle-rollers is seen to the left in the engraving, 
and also at Kin Fig 449. I. is the casing enclosing 
the balancing-spring, arranged with a compensating 
device in the form of a fusee. The lubrication of 
the bearings is effected by grease, a supply of which 
is sufficient to last for six months. The positions 
of the cups through which the grease is introduced 
are shown in Figs. 449 and 450. 

Another all-geared radial machine, of 2 ft. 6 in. 
radius, has some of the features of the one just 
described. Ordinary bearings are, however, adopted, 
with ring-oiling where possible, and the only ball- 





races are one to the spindle-thrust, one to the balance 
connection, and one to the feed- worm, while there is 
a set of rollers to take the lateral pressure of the arm 
on the column. The gear-box also is situated on the 
top of the arm instead of at the base, this dis- 
position affording better facilities for the operator to 
change speeds without altering his position. Nine 
rates are obtainable, from 58 to 800 revolutions per 
minute, being carried to the spindle-gear by the 
ae splined shaft(see the engiav.ng, Fiy.451, Plate 
XCIX.). The lower shaft conveys the hand-reversing 
motion, for tapping, from the lever on the saddle to 
the reversing-gears in the box at the top of the 
column. The feed is driven from the spindle, and 
four feed rates, from 45 to 125 revolutions per 
inch of travel, are transmitted tothe spindle through 
the gear-box, with sliding gears moved by the small 
quadrant lever. The spindle is thus fed by power, 
with an automatic trip-motion, or by the sensitive- 
feed lever, as in the previous case, or is adjusted 
by the small star-handle seen underneath the pilot- 
handle for the saddle-racking. The same kind of 
spring-balance box is fitted to the spindle as in the 
other machine. As the spindle-sleeve is exposed 
in this machine, the depth is read off from gradua- 
tions marked on it. The saddle moves on rollers 
and is clamped by a bolt. 

The engraving, Fig. 452, and the drawings, 
Figs. 453 and 454, on the present page, illustrate a 
high-speed vertical type of machine, which has a 
geared drive and geared feeds. As in the radials, 
the drive is conveyed up through the column instead 
of from outside. To render the attendant’s work 
a little easier, the striking lever A is made 
with pads, so that it may be thrown over by the 
foot instead of by hand should both hands be 
engaged. The direction of motion is altered from 
the pulley-shaft by mitres at the top of the column, 
with a pair of friction-clutches, contained in the 
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casing B, and operated by a lever C, to stop, start, | 
or reverse for tapping. Levers D and E, outside | 
the change-speed box, then slide the gears seen | 
dotted inside the box in Fig. 454, and so afford nine | 
changes available for driving the spindle-sleeve | 
bevel-gears at F. The feeds are derived, first, 
from a gear on the sleeve, and then taken by 
another gear inside the casing G, down through 
into the change-feed box H, where the sliding- 
gears, moved by the lever J, deliver four different 
speeds to the worm K, on the shaft of the spindle- 
sleeve rack - pinion. By throwing over the 
handle L the clutch which connects the feed to 
the pinion is put in or out. 

There are three alternative methods of moving 
the spindle, besides the power-feed, by (1) star- 
wheel M for rapid adjustment, (2) hand-wheel N 
for fine feeding through the worm- gear, and 
(3) by lever O for sensitive feed. 

The automatic feed-trip consists of an adjustable 
— P, locked where desired on the vertical 
rod, and struck by a collar on the spindle sleeve 
during its descent. This causes P to pull the rod 
down, and through a transverse lever throw out 
the clutch situated between the casings G and H, 
thus stopping the drive to the gears in the latter. 

An annular weight is employed to balance the 
spindle. The circular table has an oil-channel, 
with an outlet to drain into a tank. The bracket 
fitting on the column has elevation by means of 
the hand-wheel and screw with ball-thrust bear- 
ings. The screw lug embraces the edges of the 
bracket boss, so that the latter may be swung 
around to leave the forked base-plate clear for deep 
work ; 2- in. holes can be drilled in this machine, 
and the maximum diameter of work is 28 in. 

A more powerful machine for holes up to 2} in. 
in diameter and taking work 32 in. in diameter was 
shown, and resembled the last one in many particu- 
lars. A difference was made, however, in putting the 
change-speed box on the base-plate, and doubling 
the four speeds obtained from it by means of high 
and low ratio gears on the spindle, these being 
instantly changed by a lever. 


Tue InpustriaL Waste Eviminators, Limitep, 
LonpDon. 


At the stand of Industrial Waste Eliminators, 
Limited, an exhibition of plant for the recovery 
of oil and grease from cotton-waste, cloths, rag, 
metal swarf, &c., was shown, including separators, 
rotary washing-machines, drying-room, oil-settling 
tanks, &c. The construction of the principal item 
of interest—the separator—is illustrated by the 
engravings, Figs. 455 to 457, on the present page. 
It differs from ordinary separators in being driven 
direct by a steam-turbine without the use of driving- 
belts or motors. The steam is also utilised to assist 
in the extraction of the oil or grease from the 
material. 

The turbine, from which the machine derives its 
name of turbine separator, consists of a ring of 
buckets at A, forming part of the revolving element 
B ; steam is admitted through the jet C, driving 
the turbine, and with it B, and the perforated cage 
D. As the steam exhausts through the perforated 
walls of B into the cage it permeates and heats 
the material being treated, liquefying the oil 
and grease, and materially assisting their sepa- 
ration. The centrifugal force carries the oil 
out through the cage into the exterior casing, 
and it runs down into the outlet E, formed with 
a trap to prevent escape of steam. Collection 
from the hanging pipe is made into a vessel or in‘o 
a pipe-line. The shaft to which B is bolted runs in | 
a double ball-bearing at the top and in combined 





thrust and journal ball-races at the bottom, working 
in oil. To facilitate the removal of the treated 
material, a removable basket is used in conjunction 
with the cage, two such Yaskets being preferably | 
kept in service to save time ; in the smaller machines | 
galvanised-steel wire is used in these baskets, but | 
for the larger ones, as in the present example, per- 
forated steel is employed. The basket is not shown 
in the illustration, but it has a central boss 
adapted to fit over the hub B, and a flange at the 
top to prevent the material from rising up and 
getting over the edge. 

In the exterior view, Fig. 456, the exhaust-steam 
outlet is seen at F, and the lubricator at G, which 
connects with a sloping tube to the chamber within 
which the vertical shaft revolves. The oil drain- 
cock is seen in Fig. 455. A friction-brake, operated 
by the lever H, is used to stop the machine quickly 





by the simultaneous movement of two rocking 
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levers J, J, pivoted on the exterior casing at 
brackets a, a. They are coupled by a pair of links 
K, K, pinned above and below the pivot on which 
H works, so that pushing H over to the left forces 
the ends of J, J inwards, and causes them to press 
the radial brake-blocks L, L on to the turned rim 
of B, immediately above the turbine portion. Coiled 
springs on the round shanks of these blocks pull 
them outwards on the release of handle H. 

The hinging and clamping of the cover is sufti- 
ciently evident from the three views. Fig. 458 shows 
an alternative method of building the machine, in 
which a small winch is located in the base, and 
operates a rope passing up over pulleys on a 
bracket, and so down to the lid. 

In the machines used for the separation of oil 
from turnimgs and machined parts from lathes and 
autonatic machines a special form of basket is 
employed, lined with wire-gauze in order to prevent 
the fine swarf from being thrown through the 
perforations into the revolving cage. 

Separators of the type illustrated by Figs. 455 
to 458 are made in three sizes, with basket capacities 
in bulk of 1, 2, and 8 cub. ft. respectively, and 
running at 1500, 1000, and 700 revolutions per 
minute. The steam pressure required ranges from 
201b. per sq. in. upwards, passing through a nozzle, 
the orifice of which is made suitable to the pre- 
vailing steam pressure. Thus for 190 lb. a nozzle 
with an orifice of 4°; in.in diameter is used ; for 160 lb. 
it is ,, in.; for 110 lb. it is 4°, in.; for 50 lb. it is 
4 in., &c., the steam consumption being very small. 


Tue Saver CiutrcH Company, Limirep. 

An interesting friction - clutch intended for 
machine-tools, gas-engines, motor-cars, and textile 
and other machinery was exhibited by the Saver 
Clutch Company, Limited, of 30, Spring Gardens, 
Manchester. The clutch, which is illustrated in 
Fig. 459, on page 599, is of the metal-to-metal 
type, and is arranged so that the whole of its 
working parts run in oil. The device consists, in 
essence, of a hardened-steel drum, which is keyed 
to the shaft which is to be driven, and which is 
encircled by two steel bands. These bands each 
clasp half the circumference of the drum. They 
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are pin-jointed at their ends to two pairs of levers, 
which are pivoted to the outer casing of the clutch. 
The bands and levers are clearly shown in the left- 
hand view of Fig. 459. The bands are caused to 
clasp tight on to the drum, and drive it by means of 
four spiral springs, the arrangement of which will 
be clear from the figure. The levers which carry the 
bands have steel cam-pieces at their inner ends, 
which are made with sloping faces, as shown. 
These cam-pieces are arranged to be acted on and 
forced apart, when desired, by two wedge-shaped 
plungers which are carried by a sleeve sliding on 
the shaft, and arranged to be moved in or out by 
means of a forked lever in the well-known way. 
When the plungers are moved inward the bands are 
lifted quite clear from the drum, so that the clutch 
ceases to drive, and at the same time there is no 
friction loss or heating up of any kind. When the 

lungers are moved out the spiral springs cause the 
cae to grip the drum and the clutch comes into 
operation. 

It should be said that this clutch has been manu- 
factured for some years, but that recently con- 
siderable improvements have been made in it. The 
arrangement described above is the new one. _ 

The improvement in the clutch makes it possible 
to so regulate or adjust it that at any desired load 
the clutch can be made to slip, so that it is 1m- 
possible to overload a machine beyond a predeter- 
mined point. This characteristic has been in very 
great demand in a number of machines which ae 
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capable of overloading, with a consequent inevitable 
breakdown. The clutch has already been applied 


ing of water-mains where an obstruction in the pipe 
means either a breakdown of the motor or of the 
cleaning machine itself. On other machines of 
different classes the same feature has been applied 
with a consequent considerable saving in repairs 
from breakdowns to the machines. 

Another important feature of this clutch is that 
in some classes of machine the load has to be 
slipped very considerably at the beginning, when 
testing the work that has to go through the 
machine, and afterwards to be positive in its action. 
The Saver clutch has undergone these trials 
very successfully. Several have been running on 
omnibuses for the last three years, and the first 
new band was supplied only a couple of months 
ago. During all the period it was running the 
clutch has given no trouble whatever. With 
single-phase and multi-phase motors this clutch 
is being largely used owing to the qualities before 
described, especially as it starts so smoothly and 
easily and yet is positive in its grip when it is fully 
in gear. As the clutch-gear is immersed in oil, the 
life of it is very much longer than any dry clutch 
to which dustand grit have access. A large number 
of these clutches have been put direct on main-line 
shafting, so avoiding the use of a fast-and-loose 
pulley, and the weight not being much more than 
4 fast-and-loose pulley, the arrangement is quite 
suitable for a very light line-shaft running at a high 
speed. These clutches have been run at speeds up 
to 2200 revolutions per minute without vibration. 


Mr. Rozert W. Pavut, New Sovtucare. 


Examples of his thermo-couple and resistance 
pyrometers with portable and wall-type indicators, 
hxed-focus radiation pyrometers, testing sets, &c., 


TuermMo-CourLe Pyrometer; Mr. Ropert W. Paut, New Sourueate. 


|were shown by Mr. Robert W. Paul, of Newton 
|Avenue Works, New Southgate, London, N. 
to machines driven by electric motors for the clean- | illustrate in Fig. 460, on the present page, an ex- 





We 


ample of a thermo-couple pyrometer set supplied by 
Mr. Paul for use in connection with superheater 
work. The thermo-couple is ‘‘ Eureka” iron, and the 
construction is very robust, as the couple is made 
up by welding a stout rod of ‘‘Kureka” into a tube 
of pure iron. It will be remembered that ‘‘ Eureka” 
is a copper-nickel alloy. The design shown in 
Fig. 460 has been made for locomotive superheater 
work, and is provided with a nipple and gland in 
order that it may easily be fixed in position. The 
pyrometer has no cold-junction error, as the iron 
‘*Eureka” connection is carried right into the 
indicating instrument. 

The type of indicating instrument shown in 
Fig. 460 is that usually supplied for locomotive 
work, as it is specially suited for standing the vibra- 
tion and shocks to which it is necessarily subjected. 
The moving coil of the instrument is carried by a 
single suspension which is fixed at the centre of 
gravity of the moving system. The instrument is 
mounted in the locomotive cab on a bracket with 
a spring back. The instrument hasa compensating 
temperature device, and is graduated in degrees 
Fahrenheit. It is interesting to note that Mr. 
Paul has supplied pyrometers to Mr. Robinson for 
use in connection with the work which he has 
recently been carrying out on the Great Central 
Railway. In conclusion, we may refer to the bent 
pattern of pyrometer which is shown in Fig. 461, 
and which Mr. Paul is now manufacturing. It is 
stated that with the bent construction conduction | 
losses are practically eliminated. 


Suop Firtincs anp APPLIANCES. 





We have dealt already with some of the ball-| 
bearings which were shown, amongst them the excel- | 


lent display made by the Skefko Ball-Bearing Com- 
pany, Limited, of Skefko Works, Luton (see page 
566 ante, and page 589 of our issue of November 3, 
1911), and that of the Hoffmann Manufacturing 
Company, Limited (see page 457 ante). Ball- 
bearings were also shown by the United Motor 
Industries, Limited, of Poland-street, London, W. 
This firm showed various machine parts fitted with 


|their D.W.F. ball-bearings, and also a machine 
indicating the hardness of the balls used, by their 


rebound when falling on to a steel plate. The Tormo 
Manufacturing Company, of 67 and 68, Bunhill- 
row, London, E.C., showed the F. and 8S. ball and 
roller-bearings, together with hangers and plummer- 
blocks. The F. and S. ball-bearings are made 
with both single and double rows of balls. Driving- 
chains were shown by most of the well-known 
manufacturers. 

We have dealt with the exhibit of Messrs. 
Hans Renold in a previous issue, in which, how- 
ever, by a slight misunderstanding, we gave the 
number of hands employed by the firm in their two 
large works as 700, mw itis 1150. We must also 
mention that the Westinghouse Brake Company, 
Limited, of 82, York-road, King’s Cross, London, N. 
the Coventry Chain Company, Limited, of Spon End 
Works, Coventry ; and Messrs. Brampton Brothers, 
Limited, of Oliver Street Works, Birmingham, each 
showed examples of their well-known manufactures. 
Grinding-wheels and grinding material were ex- 
hibited by the Carborundum Company, Limited, of 
29, Clifton-street, Finsbury-square, che sag E.C. ; 
the Norton Company, of Worcester, Mass., U.S.A. ; 
and Messrs. Pfeil and Co., of 145-147, St. John- 
street, Clerkenwell, London, E.C. 

Among more miscellaneous material we may 
mention the hardening compounds shown by the 
Impar Products Manufacturing Company, of 
8, Queen-street, Cheapside, London, E.C. ; Durvite 
(1909), Limited, of Victoria Works, St. Paul’s- 
road, London, N.; Kasenet, Limited, of Ludgate- 
square, London, E.C.; and Manchester Furnaces, 
Limited, of Globe Works, Carruthers-street, Man- 
chester. Belt-fasteners and belts were shown by 
Messrs. J. B. Stone and Co., of 135, Finsbury- 
es. E.C. ; Messrs. Lawler, Ayers and Co., 

imited, of 1, Broad-street Place, Finsbury-circus, 

London, E.C. ; Messrs. Thomas Whittle and Sons, 
Limited, of Rose and Crown-street, Warrington ; 
Messrs. Irwin and Jones, of 5, London-wall Build- 
ings, London, E.C. ; Messrs. W. E. Boosey and 
Co., of 60, Water-lane, Brixton, London, 8.W.; 
and the W. T. Nicholson and Clipper Company, 
Limited, of King-street, Salford. Screws and 
turned parts were shown by the Exors. of James 
Mills, Limited, of Bredbury Steel-Works, Stock- 
port; the Northern Machine-Screws, Limited, of 
Vulcan Works, Shafton-lane, Leeds; and Mr. L. 
Herne, of 90, Clerkenwell-road, London, E.C. 
The Flender Company, of Broad -street House, 
New Broad-street, London, E.C., had a display of 
their wood split-pulleys ; the Herbert Frood Com- 

ny, Limited, of 39, Upper Rathbone - place, 

ondon, W., showed their ‘‘ Ferodo” lining for 

brake and friction drives of all descriptions ; while 
Fastnut, Limited, of 115, Newgate-street, London, 
E.C., showed their well-known lock-nut. 


Messrs. CUNLIFFE AND Croom, LiMiTED, 
MANCHESTER. 


Messrs. Cunliffe and Croom, Limited, of Man- 
chester, had an interesting collection of tools, com- 
prising a planing-machine, spur-gear, a generating 
machine of the hobbing type, two plano-millers, a 
horizontal boring- machine, drilling - machines, a 
disc-grinder, and small tools. 

Of the plano-millers one was a three-epindle 
machine, the other a single-spindle design, shown 
by the drawings, Figs. 462 and 463, page 600. It 
admits 6 ft. in length and 2 ft. 6 in. between the 
uprights. In the drawing, as at the stand, a three- 
stepped cone-pulley drive is embodied. At the 
stand it was fitted temporarily with a variable- 
speed motor. Using the cone-pulley, a two-speed 
countershaft is — which, with double- 
power gearing at the top, gives twelve spindle 
speeds ranging from 4 to 150 revolutions per 
minute. A gear-box drive from a single pulley or 
a motor may be substituted, retaining the same 
range of speeds. The diameter of the spindle is 
23 in.; its headstock is provided with a power-feed 
along the cross-slide in either direction, with auto- 
matic trip motions, the feed ranging from 0.365 in. 
to 9.6 in. per minute. A power elevating motion 
is also furnished for raising and lowering the cross- 





ENGINEERING. 


(Nov. 1, 1912. 





PLANO-MILLING MACHINE AT OLYMPIA. 


MESSRS. CUNLIFFE AND CROOM, LIMITED, MANCHESTER. 


CONSTRUCTED 


eo 
(- 


oe 


slide through the worm-gears seen at the top of 
the elevating-screws. The table has eight geared 
feeds, ranging from 0.38 in. to 10 in. per minute. 
It has a reverse and quick return in either direc- 
tion, with an automatic trip, all being operated 
from the side of the machine seen in Fig. 462. 
The feed-nut under the table, as well as the 
elevating-screws for the cross-slide, are provided 
with ball-thrust bearings. The machine is spe- 
cially designed for the use of motor manufac- 
turers, for machining cylinders, crank-cases, gear- 
boxes, &c. 

The hobbing spur-gear generating machine, shown 
by the engraving, Fig. 464, Plate C., is driven by a 
three-speed cone, this being the only belt-drive 
used. The vertical feed to the headstock is obtained 
through a change-speed box having four rates of 
feed operated by a lever. The headstock sliding 
on the vertical column is counterbalanced and an 
automatic stop is provided. (iraduated hand 
adjustment is effected by a hand-wheel at the top 
of the column. The swivelling motion to the 
cutter slide is operated by a hand-wheel. The 
table which carries the work arbor is rotated by 
worm - gears, the worm being adjustable for 
wear. A double-armed steady supports the upper 
end of the arbor. By loosening a bolt the arms 
can be swung clear when setting up gear blanks. 
A suds-tray surrounds the bed, and one of the 
cabinet legs forms a tank for the lubricant. The 
machine will take gears up to 18 in. in diameter by 
4} in. face. Six spindle speeds range from 18 to 
98 revolutions per minute. 

One of the firm’s smaller planing-machines was 
in operation, the size being 2 ft. by 2 ft. by 4 ft. 
A feature of the machine is that the belt for the 
cutting stroke is on one side of the machine, and 
that for the return stroke on the other. The belt 
pull is thus evenly balanced. The feed motion is 
so arranged that a cut can be put on at either end 
of the stroke, and the width of traverse can be 
varied while the machine is running. 


Messrs, Craven Brotuers, Limite, 
MANCHESTER. 


The Gridley automatic turret lathes exhibited at 
this stand are illustrated by the engravings Figs. 
465 to 467, Plate C. Fig. 165 represents a }-in. 
belt-driven multiple (four) spindle automatic turret 
lathe. Fig. 466 represents a 2}-in. single-spindle 
machine, belt-driven, and Fig. 467 a 3}-in. machine, 
electrically driven. The dimensions relate to the 
bar capacities of the hollow spindles, from which it 
will be correctly inferred that the single-spindle 
machines will take a wider range of work, while 
the multiple-spindle types will yield a larger out- 
put. The first are made in three sizes, the 2}-in. 
and 3}-in. shown, and in one of 4}-in. capacity. 
The second are made in the }-in. size shown, and 
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in 1}-in. and 2}-in. capacities. Although these 
machines are not new, they are representative of | 
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a group in which the work of the ordinary turret 
lathes is performed under, it is claimed, more 
nearly idealistic conditions than those which are 
realised in ordinary turret lathes. The following 
is a concise account of these machines and the 
methods by which work is done on them. 

The essential feature of the single-spindle auto- 
matics, Figs. 465 and 466, is that the tools are 
mounted on slides carried on the four faces of the 
turret, to which they are gibbed. The turret has 
no axial movement, but rotates only, in order to 
bring the tools into operation in succession on 
the bar held in the spindle chuck. The axial 
feed to the tools is imparted through these slides. 
The turret is revolved by a worm intermit- 
tently engaging with a worm-wheel attached to 
the turret. It revolves to the itions required 
for the work which is being done, passing any 
location where the operation of a tool-slide is not 
required for a given piece of work. The tool-slides 
are moved towards and away from the chuck by 
feed-cams bolted to a feed-cam drum, the move- 
ment being transmitted through a bar which passes 
through the centre of the turret. The turret is 
locked by a pin entering steel plates in the peri- 
ay of a locking-disc attached to the turret. 

he feed-cams are supplied of three angles—for 
fine, medium, and coarse feeds. Being attached to 
the cam-drum with set screws, they can be located 
anywhere or changed, as desired. The feed-cam drum 
has a quick and slow movement of 70 to 1. Between 
the tool-slides at the corners of the turret acces- 
sories can be attached, such as a support for drills, 
a stop for the stock bar when all the tool-slides have 
to be used, a stop for an opening die, a tapered 
guide for a taper-turner, &c. In addition, there 
is a forming slide at the front of the spindle, and 
a cutting-off tool can be held by a swinging arm at 
the back of the spindle. 

The disadvantages inseparable from the over- 
hang of tools held in holes in the ordinary turrets, 
or of box tools bolted to the face with much over- 
hang, are avoided by the attachment of turning 
tools to the slides of the turret. Even when two 
or more tools are arranged to cut one behind 
another there is no overhang, because each is 
supported by the slide to which it is attached. 
This fact is favourable to rapid and accurate 
production. The tools are of the ‘ turner” 
type, cutting in opposition to V or roller steadies. 

he tools are simply pieces of steel of rect- 
angular section, 1 in. by #4 in., ground on the 
end, adjustable for either diameter or length, 
so that work can be turned of different diameters 
up to shoulders. Others are made non-adjustable 
for quantities. Again, when work has to be 
pushed over a length exceeding that of the capa- 
city of the turret-slides, a special slide is used. 
Thus a movement of 84 in. can be increased to 
12} in. Either solid or opening dies can be used 





for screw threads. 


The foregoing is a general account of these 
machines, In the four-spindle automatic turret 
lathe, Fig. 465, Plate C., the tools are bolted 
down solidly on the square tool-slide or turret ; 
but in this machine the bars to be operated on 
are held in spindles, which are revolved by the 
containing cylinder bringing each spindle into 
alignment with a different tool. A finished piece 
is produced each time that the tool-slide moves 
forward and back, as all the tools are working 
simultaneously. As in the single-spindle machine, 
there is no overhang of the tools. The turret 
or tool-slide receives eighteen different feeds 
through a change-feed gear-box fixed on the front 
of the machine, which can be altered instantly. 
The return and the indexing movements take place 

Fig 468, STEERING BALL PIN 


ON 24" GRIDLEY, 


FROM 15 DIA. STEEL BAR. 
Ftg.468..vericaror an —_—«— 
MADE ON 34" MULTIPLE : 

SPINOLE GRIDLEY, FROM 

2/32" 1A. BRASS BAR. 











at a constant speed, irrespeetive and indepen- 
dently of spindle speeds and tool feeds. They 
usually occupy a period of 2 seconds, during 
which the tools are withdrawn, the spindles 
revolved, a fresh length of bar fed, and the tools 
brought up to work again. The drive to the 
spindle is by a single pulley, from which eight 
speeds are available, ranging from approximately 
90 revolutions per minute to 880 revolutions per 
minute. 

Fig. 468, given above, shows the work that was 
being done on this machine — brass lubricator 
bodies from } in. diameter bar. The — 
included drilling, chamfering the inside hole, rough 
forming, finish forming, internal recessing, screw- 
ing, and cutting off, all within a period of 12 seconds. 
an average output of 300 per hour being obtained. 

The machine shown in Fig. 466 has some 
improved features—six speeds to the spindle, 
a chain-drive for revolving the turret, a ball-thrus' 
to the power feed worm-shaft, enclosed plane 
tary feed-gears, and a new fast and slow movemeni 
to the tools operated by a friction-clutch of large 
diameter—features which are not apparent in the 
photograph. The machine during the Exhibition was 
shown making steering-ball pivots, Fig. 469, for 
motor-cars from black bar 1,‘ in. in diameter. The 
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operations included two turnings with roller-steady 
turners, forming the ball and undercutting the 
thread, screwing, ending, and cutting-off, the pieces 
being completed each in 34 minutes. Later, start- 
ing-clutch shafts for motor-cars were being made, 
10 in. long. A length of 8} in. was reduced from 
ljin. to lin. in diameter, a taper of 1 in 20 by 
1} in. long, and still further reduced to § in. in 
diameter. This was accomplished at one operation 
on one turret slide. The next operation was form- 
ing and undercutting the thread, the tool for the 
latter being 10 in. away from the spindle-nose. A 
forming tool 8 in. wide was used. The final opera- 
tion was cutting off and ending, done simultane- 
ously. The second slide on the turret was passed. 
Six and a half minutes were occupied in making this 
starting-clutch shaft from 1}-in. bar. 

Fig. 467, Plate C., illustrates the 3}-in. single- 
spindle machine with a self-contained electric drive, 
having a 3-horse-power reversible variable-speed 
‘notor geared directly to the spindle. A ?-horse-power 
variable-speed motor is geared to operate the feeds. 
Goth motors are controlled automatically by the 
machine itself, by cams operating controllers fixed 
n front of the machine within easy reach of the 
operator, so that any variation in spindle speed and 
tool feed can be automatically obtained under cut. 
‘he spindle-motor has a range of from 500 to 
1000 revolutions per minute, and the feed-motor 
from 600 to 1200 revolutions per minute. The 
spindle-motor automatically reverses for backing- 
off taps. Either of the machines described can be 
built for belt or electric drive. 


ALLDAys AND Ontons PyeuMATIC ENGINEERING 
Company, Limirep, BrrmincHaM. 

A good display of these smithy and foundry 

appliances was made by the Alldays and Onions 

Pneumatic Engineering Company, Limited, of 





472, 








Birmingham. This included oil and gas-fired 
furnaces, blowers, smiths’ hearths, power-hammers, 
gas blow-pipes, &c. The firm’s power-hammers 
are of the pneumatic type arranged for belt- 
drive or for driving by a self - contained 
electric motor. A patent desgn of gas blow- 
pipe intended for use with high-pressure gas 
was shown. This was arranged to work with a 
minimum pressure of 3 lb. per sq. in., but a pres- 
sure of 71b. to 8 lb. is recommended. The blow- 
pipe required no air bellows or blower, the jet 
drawing in by injection all the air that was required. 
Among the furnaces was one of the double-chamber 
type, specially adapted for rivet-heating, and 
arranged for burning any kind of oil fuel. The 
furnace was arranged so that the two chambers 
were at different temperatures, the cooler a | 
used for soaking the rivets, which could be rak 
into the hotter as required. Furnaces of various 
types for hardening and tempering cutters were 
also shown, as well as an example for heating bars 
for bolt and nut making, &c. 


Messrs. RepmMan anv Sons, Hatirax. 

Messrs. C. Redman and Sons, of Halifax, exhi- 
bited a lathe, a shaper, and a planing-machine. 
The last-named aroused considerable interest from 
the fact that it was built very strongly for high- 
speed work, and that the ‘‘ Lancashire ” method of 
electric driving was shown in operation. The ma- 
chine, shown by Fig. 470, Plate CI., is 8 ft. by 3 ft. 
by 3 ft., and the bed reaches to the ground to afford 
solid support; steel gearing is used for driving, and 
the first pinion is connected directly to the motor 
shaft, no belting being used. The system provides 
for variable cutting speeds from 25 ft. to 90 ft. 
per minute, and return speeds from 90 ft. up to 
240 ft. per minute, all the variations being produced 
electrically. 





The system of driving which is furnished by 
the Lancashire Dynamo and Motor Company, 
Limited, of Manchester, comprises a motor- 
generator running at high speed, and connected 
electrically to the planing-machine motor. This 
motor-generator is located in any convenient posi- 
tion, as on the cross-rail or elsewhere; in the 
photograph it is on the ground. If required, it 
may be used for winding the cross-rail up and down 
as an auxiliary function. The motor of this set is 
supplied from the mains, and as the planer-table 
dog strikes the reversing lever this operates a 
switch, and the direction of current in the field 
winding of the generator is reversed, so reversing 
the direction of running of the planer motor. At 
each reversal the necessary field resistance is in- 
serted or withdrawn, to control the speeds of the 
motor for cutting and return strokes. Between 
the limits of the lowest cutting and the highest 
return rates there are eighteen intermediate speeds, 
obtainable by moving the regulator handle. 

By the inclusion of an accelerating switch the 
speeds can be increased at intermediate points in 
the table travel. This enables it to be speeded up 
when cutting wind, as between the intervals of 
facings, or valve-box flanges, &. It also permits 
of entering and, if necessary, leaving the work at 
a reduced speed, thus avoiding shock to the tool, 
and lessening the risk of breaking out the metal on 
the leaving edges. 


JoHN Strrk anv Sons, Limirep, Hatirax. 


The planer by Messrs. John Stirk and Sons, 
Limited, Halifax, is noticed on page 605 in connec- 
tion with the stand of Messrs. C. E. Lugard and 
Co., where it was being driven by the ‘* Vulkan”’ 
magnetic clutch. At the firm’s own stand the most 
imposing object was the 20-in. centre high-speed 
lathe (Fig. 471, Plate CI.), electrically driven by a 
30-horse-power motor, turning a large steel shaft. 
The ienited- of all-geared type, motor-driven 
through a Renold chain—provides fifteen spindle 
speeds through forged-steel gears of 0.4 carbon 
steel, machine cut. The lathe is fully equipped for 
sliding, surfacing, and screw-cutting. ‘The revers- 
ing mechanism is carried on the dle, which has 
four feeds and a reverse. By means of the patented 
saddle control the motor can be started, stopped, 
accelerated, or retarded, at the saddle or the Pead 
stock, by four push-buttons with a full-field starting 
and an automatic return to a predetermined speed. 

A 42-in. vertical boring and turning mill, Fig. 
472, annexed, was electrically driven and fitted 
also with Stirk’s motor control. It was driven by 
a 6-horse-power variable-speed motor through a 
three-speed gear, the sliding-gears being on square 
shafts. The cross-slide has power elevating motion, 
the heads both come to the centre for boring, the 
tool-rams are balanced and are angled by worm- 
gears. The tool-boxes have independent feeds, 
with nine rates of feed in either direction. 


Messrs. Georce Kent, Limerep, Lonpon. 


Meters and kindred apparatus of various types 
were shown on the stall of Messrs. George Kent, 
Limited, of 199-201, High Holborn, W.C. Many 
of Messrs. Kent’s manufactures are so well known 
as not to require description, but among the 
apparatus shown we should mention the ‘‘ Tilto- 
meter,” as it is a new appliance. It is not, how- 
ever, necessary for us to deal with it in detail, as 
we described it fully as recently as our issue of 
March 29 last. It will be remembered that the 
apparatus is intended to automatically control the 
addition of reagents to water, sewage, &c. Among 
other exhibits there was a V-notch recording-meter, 
which we illustrate in Figs. 473 to 475, on page 602. 
V-notch meters are, we believe, a comparatively 
new line of manufacture for Messrs. Kent. The 
meter consists of a tank containing the V-notch 
weir-plate at a point near one end, and having 
a float-chamber at the other end. The liquid in 
the float-chamber is in contact with that in the 
tank through a horizontal perforated tube, which is 
placed so as to be always well below the surface of 
the liquid in the tank. This arrangement results 
in the maintenance of a still surface for the water 
in the float-chamber, so that oscillation of the float 
is not set up even if liquid is passing through the 
meter very quickly. The liquid enters the notch- 
tank at the end opposite from that at which the 
notch is fixed, and passes through baffles on its 
way, so that there is little or no agitation at the 
point of overflow over the notch. ; 
The main pointe of interest in the meter and its 
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special features lie in the integrating mechanism, 
pe in Figs. 473 and 474. Referring to these 
views, it will be seen that the float has a cord attached 
to it which is passed round the grooved pulley-wheel 
A. (In cases where the rise and fall of the float is 
very small, this pulley-wheel would be replaced 
by a rack-wheel and a rod attached to the float 
surmounted by a rack gearing with it.) The figure 
shows the instrument at zero—that is to say, with 
the float resting on the water at the level of the 
sill. As soon as the water-level rises—in other 
words, when discharge takes place over the sill of 
the weir or VY notch—the float rises and rotates the 
wheel A above referred to. The axle B of the rack- 
wheel passes through the cast-iron casing and 
rotates acam C. This cam is so constructed that the 
roller D resting on its periphery shall rise equal 
amounts for regularly increasing rates of flow; for 
example, supposing the roller D is raised by the 
cam } in. for 500 gallons an hour discharge, for 
1000 gallons an hour discharge it would rise a 
further } in., although the angular movement of the 
cam itself would not be equal in the two cases. 

There is no limit to the variation of head on the 
sill that this instrument will be capable of dealing 
with, for the reason that in cases where the direct 
motion of the float would rotate the spindle of the 
cam C more than once, a speed-reducing gear would 
be introduced in order to reduce the rise of the 
float to one revolution of the cam spindle. The pin 
which carries the roller D is fixed to the lever E 
and lifts this lever a greater or lesser amount as 
the cam rotates. The dotted lines in Fig. 474 
show the cam in the maximum discharge position, 
and it will be noticed that the roller D is sustain- 
ing the lever KE, and has raised the pen which is 
marking on the diagram drum to its maximum or 
top position. It will be seen at once, therefore, 
that the diagrammatic indications, which are taken 
on the Chart G, which is placed round the diagram- 
drum, making one revolution per day or week, as 
desired, will vary with the height of water on the 
sill ; and the indications on this diagram being in 
discharge quantities, it will only be necessary to 
compute the diagram to ascertain the total quantity 
of water that has passed over the sill. This compu- 
tation, however, is done mechanically, as shown by 
the illustrations, in the following manner :— 

To the lever E is attached a vertical rod H, which 
is raised or lowered according to the variations in 
height of the roller D. On this rod H will be seen 
apin J. On the underside of this pin a bent lever 
is resting pivoted about the centre K. The 
extremity of the lever J, K, L rests against a small 


roller on a disc M, which is revolved by clockwork 
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45 times an hour, or once every 1} minutes. 
will be seen that if the pin J is holding down the 
lower extremity of this lever when the disc M 
rotates, the bent lever wiil remain in the ition 
as shown. At the point K a connection is taken 
into the counter-box and on to a very sensitive 
clutch. The position of the lever and of the pin J 
is the zero position, and while the lever is as 
shown, no movement, of course, is transmitted to the 
mechanism. If, however, the pin J rises, it will be 
seen that when the disc M rotates, the lever J K L 
will move as far ‘as the pin J permits it, returning 
again to the position shown on the drawing after 
the cycle of movement by the disc M is finished. 
(This cycle of movement only occupies about one 
second of time.) The amount of movement of the 
lever is transmitted through K to the counter 
mechanism, and the greater the movement of the 
lever, the greater is the amount of registration 
given by the counter, but as the movement of 
the lever is controlled directly by the position of 
the cam C, which in turn is controlled by the level 
of the float, it follows that the amount of registra- 
tion by the counter is in proportion to the quantity 
of water flowing over the sill of the weir. The 
disc M is controlled by a clock on the remontoir 
escapement principle, a small dashpot or vortex 
chamber N preventing the speed of the disc M 
from being excessive. The gravity of the weight 
P always keeps the lever against the underside of 
the pin J. Theactual appearance of the mechanism 
as constructed will be seen in Fig. 475. 

The whole of the mechanism is enclosed in a 
stout cast-iron casing damp and dust-proof. At 
the same time it is sulideaile ventilated to prevent 
sweating taking place and spoiling the diagram, 
and affecting the gear, The cast-iron hinged door 
may be arranged with two or more locks, each 
fitted with a different key, so that if the instrument 
is used for compensation water measurement, it 
cannot be interfered with in any way until the 
parties interested in taking the readings are all pre- 
sent together. 


Mr. J. W. Barnes, Rock Ferry, CHesHire. 


At the stand of Mr. John W. Barnes, of 226, 
Bedford-road, Rock Ferry, Cheshire, several in- 
teresting tools were to be seen, the chief of which 
was the Barnes patent drill-chuck, an ingenious solu- 
tion of the difficulty of inserting and removing drills 
while a drilling-spindle is in motion. This chuck 
discards the use of screws, scrolls, gears, pivoted 
jaws, and the other details which are necessary to 
the operation of ordinary drill-chucks, and employs 
simply a couple of hardened - steel pads, which 
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engage with flats on the shank of the drill or boring- 
tool, or the collet, as the case may be, and drive it 
positively. The two sectional views, Figs. 476 
and 477, on page 603, illustrate the construction : 
in the first instance, a solid bar is locked in the 
chuck, and, in the second, a collet or adapter. sleeve 
is driven, and has within it the taper bore and 
slotted end for receiving a taper-shank drill. 

Taking Fig. 476 for descriptive purposes, the pads 
or keys A, A, seen also in plan in the detail, fit in 
slots in the body B, and are kept from outward 
motion by the encircling knurled sleeve C. Al- 
though the driving of the drill has a tendency to 
wedge these pads in the sleeve, they only bear on a 
small point, and, being hardened, as is also the 
sleeve, they do not jam, but the sleeve may slip. 
To disengage the shank from the chuck, the sleeve 
C is grasped and raised to its highest position, 
upon which the keys A, A drop out into the annular 
pocket D, and the shank falls out of the chuck. A 
spring-controlled ball at E, engaging in grooves on 
the chuck body, retains the sleeve in either of the 
two positions. There is a clearance of ,}%, in. 
between the bar and chuck bores, and as the top of 
the bar is dome-shaped, fitting to a taper at the top 
of the body, a ball-and-socket fitting is obtained, 
so that the hold is of a floating character. This 
prevents many breakages of drills, and it is found 
that they last for a longer period without re-grin¢- 
ing. Also in drilling through plates there are no 
burrs on the inside, due to the floating drive. 

To eliminate the use of collets or sleeves, neces- 
sary in Fig. 477 for driving taper-shank drills, Mr. 
Barnes has patented a straight-shank dril', notched 
out, as shown in Fig. 478, and with the domed top, 
so that it fits directly into the chuck. It is at 
present made with three sizes of shank, to cover a 
range of drills from ,%, in. in diameter up to 2} in. 
Tests have proved that the shanks are stronger 
than the drills—for example, using a 1-in. drill 
with ?-in. patent shank, holes were drilled in mild 
steel at the rate of 6 in. per minute, with satisfac- 
tory results. 

It is evident that the chuck may be incorporated 
as a portion of a drilling-spindle, and this is to be 
seen at the stand, on a 22-in. high-speed machine. 
We may mention that Messrs. Wm. Asquith, 
Limited, are licensed to manufacture these chucks 
as part of their radials and heavy machines, and 
exhibited examples of this fitting, while Messrs. 
Fredk. Pollard and Company, Limited, showed it 
on light verticals. We illustrated this in our notice 
of Messrs. Pollard’s stand on page 539 ante. 

At this stand there was also exhibited Herons 
patent extractor for condenser tubes (see Figs. 47! 
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to 481). This comprises means for expanding 
a split ferrule within the tube, and so furnish- 
ing a hold for the withdrawal. The split ferrule 
is lettered A in the drawing, and is bored 
tapering to match the end of the spindle B, 
so that when the latter is drawn along by turn- 
ing the wing handle C, the result is an expan- 
sion of A, which tightens it inside the tube. By 
gripping the loop-handle D, purchase is given for 
twisting the tube out of the condenser. The 
distance-piece E prevents the loop from spring- 
ing in under the pressure of the nut C. Samples 
of linen-tape packings were exhibited at the stand. 

Another tool (illustrated by Figs. 482 to 485, 
above) shown was Jenkins’ patent ferrule ex- 
tractor — made by Messrs. Jenkins Brothers, of 
Birkenhead—for the extraction of condenser fer- 
rules without the burring and injury incidental to 
the use of anordinary key. The object sought is to 
maintain the driver or key in effective contact with 
the ferrule slot; this is attained by first screwing 
the housing, A, Fig. 482, down over the outstanding 
portion of the ferrule, and then turning the socket 
B until this forces the stem C down sufficiently to 
engage the cross-key D tightly in the ferrule-slot. 
Lock-nut C is then tightened down on the top of A 
to prevent loosening, and the wrench is applied to 
the squared end of C to extract the ferrule. As 
the latter is confined within the end of the housing 
A, it cannot become burst out by excessive strain, 
as will happen when using an ordinary key to ex- 
tract a very tight ferrule. This appliance can be 
used for replacing ferrules, and will ensure their 
standing out all to the same distance, the amount 
being [as on the setting of the socket B and 
nut EK. The rims of these, as well as the flanged 
head of A, are knurled to afford a grip for the 
hands. 

A new type of file manufactured by Messrs. Wm. 
Makin and Sons, of Attercliffe Steel Works, 
Sheffield, was also shown. The teeth are produced 
by milling instead of cutting in the usual manner, 
and they are practically identical with milling- 
cutter teeth, set angularly to give a shearing cut 
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(see Figs. 486 and 487, above). Clearing grooves are 
cut on the opposite angle, either closely, or widely 
pitched, as seen in the two files, and these grooves 
clear the cuttings and keep the teeth from clogging, 
even in lead and other soft materials, thus main- 
taining a free action. This feature, combined with 
the clear cutting edges which are produced by the 
machining process, as distinct from those an ordi- 
nary indented file, result, it is claimed, in the pro- 
duction of a much superior tool. The test-chart, 
Fig. 488, here reproduced, shows the result of a 
test made at the Sheftield Testing Works, Limited, 
lasting 9} hours, 30 lb. pressure being applied per 
sq. in. on a test-piece 1 in. square, of 1 per cent. 
carbon steel, Brinnel’s hardness No. 180 ; 13.60 in. 
of steel was removed during the period of the test, 
of a weight of 3.85 lb., the file being only slightly 
worn. 


Messrs. SmitH anp Coventry, LiMiTED, 
MANCHESTER. 


We described the Victor automatic chucking- 
machine by this firm, in connection with the 
exhibits of Messrs. C. W. Burton, Griffiths and 
Co., Limited, in a recent issue. We now give an 
account of machine-tools which were shown at 
Messrs. Smith and Coventry’s own stand. 

A remarkable machine is the planer built under the 
R. W. and L. H. Bateman’s patents. The machine 
shown on the stand was of 3 ft. by 3 ft. by 10 ft. 
stroke, capacity ; a photograph of this not being 
available we illustrate in Fig. 489, Plate CII., a 
larger one of 4 ft. by 4 ft. by 12 ft. stroke size, differ- 
ing only in dimensions from the other. These 
machines mark a new epoch in planers, since there 
is no reversal of belts, and scarcely any loss of time 
in reversals or of speed at the commencement of a 
stroke. Though the machine carries two tools on 
the cross-slide and one on an upright, a 2-in. belt 
supplies ample power for the heaviest cuts, and the 
belt velocity never exceeds 2500 ft. per minute, 
even for the quick return of the table. The ex- 
planation of these facts lies in the utilisation of the 
energy in two fly-wheels, one on each side of the 
machine. They are driven continuously by open 
belts, and are alternately coupled up to the cut- 
ting and return trains of gears by means of 
bands carried in the fly-wheels, and instantly 
brought into contact with the peripheries of 
pulleys which are keyed on the driving-shafts. In 
addition, a positive clutch is brought into action 
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on the cutting side automatically, directly the 
reverse which precedes the cutting-stroke is com- 
pleted. The cutting and return belts run in the 
same direction, so that the fly-wheel on the cutting 
side has the help of the one on the return side 
when cutting, and vice versd. All the machines in 
the series have three cutting-speeds, and one con- 
stant return-speed. In the machine illustrated, 
the first-named are 35, 45, and 55 ft. per minute, 
and the return 130 ft. per minute. All the gears, 
one pinion excepted, run loosely on their ifn, 
so that torsion on the shafts is eliminated and the 
power is transmitted through the peripheries of 
the gears. All gears are in steel, cut from the 
solid, the bull wheels are large, having six or 
seven teeth in mesh with the rack. The results of 
a trial made on the machine illustrated are given 
in the table following, which shows that the 
machine travels at its full speed practically for 
the whole length of the stroke when cutting and 
returning :— 








Calcu- |Time Lost 
* Actual 

- os Cutting Return lated Time to - 
ts) Time to 10 Cycles 
Stroke. Speed. - | Complete Complete (15 ‘Re. 

. P 10 Cycles. 

10 Cycles. versals). 

ft. ft. per min. ft, per min. sec. sec. | sec. 

12 45 138 212.4, 213 Oh 

9 45 138 159.5 161 184 

6 45 138 106 108 174 

3 45 138 582 57 354 


The cost of running is low. In one case 2} cwt. of 
metal was removed from a steel bloom (cut 4 in. by 
#; in.) at a cost of 8d. for power, calculated on a 
basis of 1d. per B.T. unit. 

The tool-boxes on the cross-slide are self-acting 
in all cuts, the feed ranging from ra in. to 4 in. 
changed through gears, om: operated from the feed- 
gear box by a screw and graduated slide, con- 
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trolling either one or both tool-boxes. A _ self- 
acting rapid travel to the tool-boxes is provided at 
the rate of 4 ft. per minute. 

The time has gone by when the superiority of 
the vertical turning and boring-mill over the hori- 
zontal lathe for face work need be argued. Every- 
one is familiar with the reasons why it is a better 
machine. It is appreciated in most shops, being as 
indispensable as the turret lathes, sensitive drills, 
and other familiar tools. Few machines, the lathe 
excepted, are made in so large a range of dimen- 
sions. All except the smallest size have two 
tool-bars. They are adapted alike for light and 
heavy cutting, for high-speed work as well as 
ordinary. 

Fig. 490, Plate CIL., illustrates one of the series 
of these mills built by Messrs. Smith and Coventry, 
Limited, and shown at their stand. Its maximum 
capacity is for work 48 in. in diameter and 33 in. in 
height. The table is driven by a spur-gear nearly as 
large as the table. It is carried ona central spindle, 
and has a further support on an annular bear- 
ing near its periphery, with a self-oiling arrange- 
ment. The countershaft forms an integral part of 
the machine, driving by a five-stepped belt cone to 
the cones which drive the spur gear to the table 
through change gearing in the body of the machine. 
Fifteen table speeds are thus obtained. The 
pinion which drives the table spur gear is cut 
solidly with its shaft. The table is fitted with 
a brake. 

The two tool-heads carried on the cross-slide 
have their feeds and movements each independent 
of the other. Kach saddle and tool-ram can be 
operated from either end of the cross-slide, and to 
each screw and feed-rod dials are fitted graduated 
to ;ggo in. The heads will swivel on their saddles 
through an angle of 45 deg. on either side of the 
centre. The heads are right and left-handed, so 
that the tool-bars may be brought closer together. 
The rams are carried in long slides, and wear is 
taken up by tapered gibs. LKither head can be 
brought over the centre for boring. A power 
elevating motion is provided, operated by a lever 
from the front of the machine. The weight is 
counterbalanced, and the wire rope attached to the 
balance-weight is carried atthe back of the saddle, 
in order not to interfere with the placing of 
work on the table. There are eight feeds operated 
by a dial in front of a feed-box. They are 3 in., 
din., § in., dim., yh im, py in., ay in., and ., in. 
Being in round numbers and positive they can be 
used for cutting threads. 

From the many - sided aspects of automatic 
machines one almost hails with a sense of relief the 
brass-finishers’ lathe shown by Fig. 491, annexed, 
with its hand-operated movements, of which the firm 
states that a thousand are in use. It is built in 6-in., 
8-in., 10-in., and 12-in. centres, either with the turret 
as shown, or with a loose headstock, and including 
the chasing apparatus, hand-rest, and slide-rest. 
Lathes of this kind, when equipped with chucks, and 
a taper-chasingattachment, fulfil all therequirements 
of the brass-finisher, whether working on repetitive 
or on odd jobbing orders. Although hand-operated, 
movements are most rapid. ‘Ihe back gear is 
thrown in and out by the movement of the lever at 
the front of the headstock, and when in the middle 
position it stops the motion of the spindle. When 
the loose headstock is fitted alternatively to the 
turret shown, its spindle is provided with a quick 
traverse by means of a rack and pinion, in addition 
to the ordinary traverse by the hand-wheel and 
screw. It has also a transverse slide, with stops 
for turning and boring, which stops can be thrown 
into or out of action instantly. There is, besides, a 
swivel-motion for taper boring. The same bottom 
slides serve for the turret as for the loose head- 
stock, so that either fitting or both can be attached 
to the slides. The turret has a chain motion for 
moving the turret rapidly along the bed. 

A hand tee-resti and a compound slide-rest each 
fit on the same base. In the latter the handles of 
both screws, that for sliding as well as surfacing, are 
brought to the front of the rest, in order to prevent 
the handle of the longitudinal screw from fouling 
the loose head. The chasing apparatus is carried 
on a shaft which runs along the back of the lathe, 
and is connected with the spindle by a half-nut 
and leader through gears. An attachment can 
be fitted for chasing tapered screws. A tray is 
seen below for the reception of chips, and the 
countershaft. 

A familiar machine on this stand is the Robey- 
Smith automatic bevel-gear planer, one of the few 
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successful bevel-gear generators which may be 
counted on the fingers. The principle on which it 
operates is well known. The points of the cutting- 
tools are guided by links and slides in such a way 
that the teeth are planed with circular arcs 
approximating to the theoretical involute curves. 
The blank is carried on an arbor in a saddle 
on a horizontal table with a quadrant rack, and 
it is connected with the pivoted arms that 
carry the slides and cutting tools by means of 
a circular bar with teeth, and in such a way, 
through a connecting rod and a parallel motion, 
that the pivoted arms are controlled in their 
movements. The teeth are not completed singly, 
but after each stroke of the tools the blank is 
indexed to the next tooth, and so on; when the 
blank has gone round thus once, the blank is fed 
inwards for another cut, this rotation and feeding 
going on until the teeth are completed. The great 
advantage of this is that no local heating can 
occur, and errors due to the wear of the tools are 
eliminated. An improvement made in recent 
machines is that mechanism has been introduced 
by which the pivoted arms, under the action of 
which the tool-slides open and close, are made to 
keep each other in absolute balance. Indexing is 
done by means of dividing plates, twenty-one of 
which are supplied. The machine is made in six 
sizes, covering a range from 6-in. to 48-in. mitre- 
gears. A wheel of 40 teeth, l-in. pitch, 2}-in. 
face, has been cut from the solid in 40 minutes. 

In view of the growing demand for accurate 
bevel-gears, this machine has a renewed interest. 
Only one other bevel-gear generator was exhibited, 
the Bilgram, at the stand of Messrs. Pfeil and Co. 
Yet these and the form planers are the machines of 
the future rather than those using rotary cutters. 
A fact also which is favourable to their increasing 
employment is the demand for gears of higher- 
pressure angles than 14} deg., and also for teeth 
with increased addenda in the small pinions, 
neither of which offer the slightest ditticulty in the 
generating machines, though they do when sets of 
rotary cutters are stocked. 


Messrs. H. A. Harvey anv Co., Luwirep, 
Lonpon. 


Messrs. H. A. Harvey and Co., Limited, of 
Norfolk House, Laurence Pountney-hill, London, 
E.C., and the Harvey Electro-Chemical Company, 











. 491. 


Limited, occupy the same stall, and have brought 
together an interesting collection of exhibits ; but 
all the more important have, we think, been dealt 
with in our columns. Messrs. Harvey show an 
Ingrey automatic weighing and recording-machine 
of 5 cwt. capacity, designed to deal with crushed 
material from an elevator or conveyor. They also 
show a working model of an ingrey machine 
designed to weigh coal delivered from a Priestman 
grab-bucket. ‘I'he Ingrey apparatus operates from 
a continuously-running shatt, which 1s put into 
driving connection with a lever apparatus by the 
weight of the material in the bucket. The shaft 
throws a cam into action, which lowers the bucket 
on to the weigh-beam ; the weight is recorded on an 
integrating dial, and the cam then lifts the bucket 
free from the weigh-beam, and at the same time 
opens the door of the bucket and discharges the 
material. The Harvey Electro-Chemical Company 
have a working exhibit of the Marino cold galva- 
nising process, and also show examples of china 
and glass ware plated with silver, gold, c., 
by their patent process. We have dealt in 
detail with both these processes comparatively 
recently. 


Messrs. H. W. Warp anv Co., LimiteD, 
BIRMINGHAM. 


A milling-cutter guard designed by Messrs. H. 
W. Ward and Co., Limited, to meet the require- 
ments of the Board of Trade, was exhibited by 
the firm, and is illustrated by Figs. 492 and 
493, Plate CII. In any auxiliary fitting of this 
kind it is desirable to avoid complication, which 
would increase the cost of the guard and add to 
the trouble of setting it up. Three adjustments 
are incorporated : a vertical one, and a_ hinged 
movement, which provide for different diameters 
of cutters, and a sliding concentric motion o! 
a portion of the guard to completely hide the 
cutter. The two slotted wings are hinged upon 
a steel tube, which is clamped between two lugs, 
permitting of variation in height. Supplementary 
pieces on the wings are each secured by a wing 
nut, so that the bottom edge of each piece comes 
as near as practicable to the face of the work. The 
tube has a hole at the top for the inlet-pipe of the 
lubricant, and a row of holes at the bottom to dis- 
tribute it in a stream upon the cutter. One size o! 
guard only is manufactured, with vertical clips Ww 
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suit the size of steady-bar of the machine. The 
appliance is built up from steel stampings blacked 
in oil, and all the clamping-screws are provided 
with thumb-nuts, so that no spanner is required. 
For long gang-cutters two of these guards can be 
mounted in tandem fashion. 


Messrs. Tanoyrs, Limirep, BirMtNGHAM. 


The high-speed lathe shown by Messrs. Tangyes, 
Limited, of Birmingham, illustrated by Fig. 494, 
Plate CIII., was motor-driven; another, of the same 
centres—8 in.—was belt-driven, the gear-box being 
identical in each. These lathes are the smallest in 
a series of eight, built in two types—the ordinary 
and the ‘textra heavy” for high-speed steels. In 
Fig. 494 the spindle speeds—sixteen in number, 
with a two-speed countershaft—range from 390 
to 9 revoluticns per minute. The front spindle- 
bearing is 4 in. in diameter and 5in. long. The 
sliding and surfacing feed-changes are obtained 
through gears and reversible pulleys ; six changes 
are given, from 8 to 80 revolutions per inch of 
traverse. 

The 10-in.-centre capstan lathe is shown by 
Vig. 495, Plate CIII. This, too, has an all-geared 
headstock, driven by a single pulley, giving sixteen 
spindle speeds forward and eight backward. The 
pindle will take 34-in. bars through it. The lathe 
is very completely equipped, comprising the hexa- 
gon turret, the square turret qn a cross -slide, 
the chasing apparatus, and sliding and surfacing 
motions with reversals. 

Two other machine-tools were exhibited at this 
stand. One of these, a5 ft. radial drilling-machine, 
is shown by Fig. 496, Plate CIIT. It is driven from 
® single belt-pulley making 300 revolutions per 
minute through a gear-box on the base, giving six- 
teen speeds to the spindle, ranging from 14 to 390 
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revolutions per minute, changed 
by the levers seen in front of the 
box. The double gear is carried 
on the saddle. The spindle, 
which is 3 in. in diameter, and 
has a vertical traverse of 18 in., 
has four changes of self-acting 
feed, obtained by means of 
levers, is balanced, has a self-acting stop for 
drilling any predetermined depth of hole, and has 
a quick return by hand. Its end thrust is taken 
against a ball-bearing ; take up for wear is provided 
by means of lock-nuts and a washer at the top of 
the sleeve, in which the spindle runs in guu-metal 
bearings. The nose is bored to a No. 5 Morse taper. 
The saddle is moved along the arm by means of a 
worm-wheel, rack and pinion. The radial arm 
is raised and lowered on the column by power 
with a vertical traverse of 2ft. 9in., and has 
three clamping bolts to secure it in position on the 
column. The latter is 14 in. in diameter, and is 
carried on roller-bearings. The base-plate receives 
a portable table, T-grooved. An electric motor can 
be fitted, when desired, in place of the pulley drive. 

Fig. 497 shows the vertical milling-machine, a 
powerful one with a large range of capacity. It 
has a 3-in. spindle with a vertical travel of 8 in. 
It is belt-driven from a three-stepped cone, whence 
the spindle can be revolved directly or through 
back gears. Twelve speeds are obtainable, ranging 
from 353 to 12 revolutions per minute. The feeds 
are derived from the countershaft directly through 
a pulley, levers, hand-wheel, and gears, with re- 
versing motion. Sixteen feeds are thus obtained. 
The hand movements to the tables have micro- 
metric adjustments. The longitudinal table tra- 
verse is 36 in., the cross traverse 15 in., and the 
vertical adjustment 12 in. A circular table, 18 in. 
in diameter, is fitted, if required, with a circular 
motion, indexed to degrees. 

Messrs. Lucarp anp Co., CHESTER. 


At the stand of Messrs. C. E. Lugard and Co., 
of Chester, a slide-rest with arrangement for im- 
parting a suitable profile movement to the tool was 
shown, this being intended for turning railway- 
wheels, &c. A templet is used, by which the upper 
slide is coerced in the required path to make the 
tool turn the work to the correct profile. Figs. 498 
to 500, above, show the construction of the rest, 
and Fig. 501 the arrangement of the templet. This 
is made in two parts, comprising outer and inner 
closed curves of the same shape as the profile to 
be produced. One templet is fixed on top of a 
worm-wheel A (Fig. 499), the other is attached to a 
pin on the slide. A pair of case-hardened rollers 
is interposed between the two profiles, the rest of 
the space being filled up with other rollers, so that 
when the one templet is rotated by turning the 
worm-shaft B, the slide is forced to travel ina path 
corresponding to the profile. This method affords 
an easy motion, and the operation by hand is not 
hard, even when taking heavy cuts. 
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The slide on the left of Figs. 499 and 500 is used 
for turning the tread, and is only, therefore, fitted 
with a roller and plate having a straight slot set to 
an angle. The sliding-ways are carefully gibbed 
with tapered strips (see also the photograph, 
Fig. 498). 

At this stand also a Stirk planing-machine was 
running, to show the method of driving by the 
‘** Vulkan ” electromagnetic clutches and gear. This 
system we illustrated and described in our issue of 
June 2, 1911, pages 721 and 722. The planer 
exhibited had a motor mounted on the frame on 
top of the housings, this driving the countershaft 
which is belted down to the driving and reverse 
pulleys at the side. Cutting speeds up to 60 ft. 
per minute and return speeds up to 150 ft. are 
obtainable. The stopping and starting can be con- 
trolled by a pear-switch carried in the hand, or in 
the ordinary manner by tumbler-switches on each 
side of the table. The capacity of this machine is 
8 ft. by 3 ft. by 3 ft. 

Messrs. Kynoca, Limirep. 

Among stalls devoted to other than machine- 
tools, unat of Messrs. Kynoch, Limited, of Birming- 
ham, was one of the most striking. It contained 
a 95-horse-power electric-lighting type gas-engine 
running on town gas. The engine is of the hori- 
zontal type and has a very heavy fly-wheel and a 
balanced crank-shaft. The bearings can be removed 
without taking out the crank-shaft. The piston is 
provided with radiating ribs for cooling the part 
exposed to the heat of explosion, while the joint 
of the cylinder liner has no contact with either 
water on one side or the explosion on the other. 
All the valves are arranged vertically and the 
exhaust valves are water-cooled. A 50-horse-power 
engine of similar type was also shown on the stand 
and a Kynoch suction-gas plant. An interesting 
exhibit took the form of three weighted line- 
shafts, similar in every way, except that one is 
titted with ordinary bearings, one with Kynoch’'s 
chain-oiled bearings, and one with Kynoch’s roller- 
bearings. The shafts are each driven by an electric 
motor fitted with a horse-power meter, the arranye- 
ment serving to show in a striking manner the 
saving which follows the use of the roller-bearing. 


Tue James Keira anp Biackman Company, 
LiMiTED. 

A good display of their blowing and ventilating 
apparatus was made by the James Keith and Black- 
man Company, Limited, of 27, Farringdon-avenue, 
London, E.C. It is not possible for us to deal with 
the whole of the exhibit, but we may mention 
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the steel-plate fans for mine and tunnel ventilation 
which were shown. They illustrated a type of plant 
which the Keith and Blackman Company will be 
specially well able to handle in the new factory they 
are now building. Blowers of various kinds were 
shown, including some interesting high-pressure 
blowers for furnishing high-pressure air to cupolas 
and smiths’ hearths. Two my are built—a stan- 
dard and a narrow pattern—the narrow furnishing 
extra high pressure at standard speeds, or being 
convenient for furnishing ordinary pressures at low 
speeds which may be necessitated by the periodicity 
of alternating currents. Many of the blowers have 
their driving motors combined directly with them, 
and make a very convenient and neat arrangement. 
An interesting application of this arrangement to a 
smith’s hearth was shown fitted with a self-contained 
water-bosh, the blower being carried on the outside 
of the back plate. The stand also included examples 
of gas boosting-fans, which are intended for raising 
the pressure of gas in bulk, particularly when the 
added pressure does not exceed about 20 in. of 
water column. The stand was lighted by an instal- 
Jation of the well-known Keith high - pressure 
incandescent-gas system. 


Eowarp G. Hersert, Limrrep, MANCHESTER 


The Olsen testing-machine, which was shown at 
the stand of Edward G. Herbert, Limited, of 
Manchester, is designed for making tensile, com- 
pressive, and transverse tests, and its maximum 
capacity is 100,000 1b. It is one of a series of fourteen, 
which range from 10,000 1b. to 1,000,000 lb. The 
following account will, in the absence of drawings, 
enable its main features to be understood, though 
much of the essential mechanism is wholly con- 
cealed within the box on which the machine is 
supported. 

he machine is driven by belts and pulleys, which 
are put into operation by means of a friction-clutch 
and lever, change-speed gears, and friction disc 
wheels engaging & V-shaped grooves, these givin 
a range of four speeds, both for upward al 
downward movements, transmitted to the levers. 
The employment of friction-clutches to engage 
the pulleys permits of the instant stopping of 
the machine. The rotations of the pulley shaft 
are transmitted through gears to four revolving 
nuts of great length enclosed within the box 
that forms the base of the machine, and encircling 
four steel screws that come up and lie snugly 
within open pillars. The nuts are actuated 
through bevel-gears driving a vertical shaft, 
which carries a long spur-pinion that actuates 
four large spur-gears, each encircling and forming 
an integral portion of a nut. All four nuts 
are therefore rotated simultaneously. Provision 
is made by means of wedges for taking up slack 
which may develop in the nuts. The end pressure 
on the nuts is taken on a race of steel balls, and 
rubber washers are inserted between the upper 
collars and the bed-plate of the machine, which 
is the covering-plate of the box-base, to which 
box the plate is bolted. When the nuts are 
rotated round the screws, the latter either rise 
or fall, being themselves unable to turn, because 
feather-keys in them prevent them from rotation. 
The screws in rising or falling carry with them 
the lower movable plate, to which they are 
attached. The specimens are held between this 
movable plate and the fixed upper plate, or 
crosshead. For tensile tests the ends of the 
specimen are secured by steel wedges, which enter 
rectangular openings cut through the centres of the 


crossheads. For flat specimens the inner surfaces 
of the wedges are flat, and roughened by cross- 
hatching. For round specimens wena channels 


are cut in the middle of the face and roughened. 
For compressive tests the specimen is simply 
crushed between the platform and the lower cross- 
head, run down for the pupose. The platform 
rests on a series of three levers, compounded, rest- 
ing on knife-edges, and receiving the thrust of 
the platform, whence their movements are trans- 
mitted to the beam. This is fulcrumed on 
the inner u right, and carries a constant sus- 
pended weight behind the fulcrum. A cylindrical 
poise above adjusts the beam. The poise, which 
travels along the beam, is either adjusted by a 
hand-wheel or by — from a pulley on the 
countershaft below, driving through cones on the 
bracket above to a pulley behind the beam, thence 
through a friction-wheel and a disc, the latter being 
on the end of the screw which operates the poi 


f . poise 
on the beam, This motion is thrown in and out of 





action by electro-magnets, which are controlled by 
the vibrations of the beam. The beam is graduated 
for every 2000 lb. up to 100,000 lb. All inter- 
mediate smaller stresses are observed on a dial at 
the back of the beam which is graduated in 10 lb. 


MISCELLANEOUS. 


There are a number of exhibits with which we 
are unable to deal in detail and which do not lend 
themselves to treatment in ore. We can onlyrefer 
to them briefly here. Some of these exhibits were of 
a striking nature and attracted much attention at the 
Exhibition. This applies particularly to the display 
made by Messrs. Siebe, Gorman and Co., Limited, 
of 187, Westminster Bridge-road, London, S.E. 
The firm had arranged a large glass-fronted tank, 
in which diving demonstrations were carried out at 
frequent intervals, with diving apparatus fitted 
with electric lamps and telephone, and also with the 
Fleuss-Davis self-contained diving apparatus in- 
tended for flooded mines and other places in which 
the ordinary apparatus with pumps and air-pipes 
would be impracticable. Submarine life-saving 
helmets were also shown. In addition to the tank 
an air-tight chamber had been fitted up at the 
Exhibition, in which demonstrations with the 
Fleuss-Davis apparatus for mine-rescue work were 
being carried out. We should also mention that 
Messrs. Siebe, Gorman showed an oil-gas producer 
with which we hope to deal later. 

A fine display of their vacuum cleaning apparatus 
was made by the British Vacuum Cleaner Company, 
Limited, of Parsons Green-lane, London, S.W. 
This apparatus is so well known as not to require 
description, but we should refer to the boiler flue 
plant which is exhibited. This plant operates on 
the same lines as the other types made by the com- 
pany, but is naturally of greater capacity. It is 
capable of removing 1 ton of soot and other flue 
refuse in 40 minutes. Fans and ventilating appa- 
ratus were shown by the Standard Engineering Com- 
pany, Limited, of Leicester. The firm exhibited 
various examples of cast-iron-cased blowing and 
exhausting fans and down-draught and up-draught 
forges. The forges were complete with blast-gate, 
coal-box, and water-tank. They also showed units 
for the heating and ventilating of workshops, which 
consisted of nests of solid-drawn steel tubes heated 
Py steam, the air being passed over the tubes by a 
an. 

Electrical apparatus was naturally not greatly in 
evidence at the Exhibition, but Messrs. Hindle, 
Maitland and Co., of Beaver Works, 25a, Corn- 
brook-road, Manchester, showed an interesting 
baling-press which is operated purely electrically. 
It is driven by a series motor through spur gearing 
and a wire rope and sheave reduction gear. As 
the maximum pressure is reached the motor slows 
down, and as the current it takes is proportional to 
the load on it, the motor ammeter serves to give a 
direct indication of the pressure on the bale. 
The press exhibited works up to 30 tons, but they 
can be built up to 600 tons. 

Electrical apparatus was also exhibited by the 
Crown Works, of Chelmsford, who showed small 
rotary converters, &c. They also exhibited their 
well-known magnetic chucks and examples of their 
face-plates, &c. 

Messrs. Scholey and Co., Limited, of 151, Queen 
Victoria-street, London, E.C., showed both alter- 
nate-current and direct-current. motors, Hopkins 
electric _———- and E.M.B. grid resist- 
ances. essrs. Scholey also exhibited some tool- 
steel gears and pinions, the teeth of which had 
been subjected to a special hardening process. 
The gears are intended particularly for tramway 
purposes. 

In conclusion, we may mention that the Leeds 
Meter Company, Limited, of Tower Works, 
Armley, Leeds, made a fine display of their 
water-meters of various types; Industrial Waste 
Eliminators, Limited, showed appliances for clean- 
ing waste, &c.; Messrs. David Hart and Co., of 
Wenlock-road, City-road, London, N., exhibited 
weighing-machine without loose weights, which 
are fitted into two jockeys on the yard-arm ; the 
Merit Paraftin Motors, of Monument Buildings, 
London, E.C., and Messrs. Stuart, Turner, Limi- 
ted, displayed small internal-combustion engines ; 
Messrs. W. Silversteen and Co., of 147, Cannon- 
street, London, E.C., showed lifting-magnets and 
tg TA apparatus ; and the Efandem Com- 

ny, Limited, of 83, Upper Thames-street, London, 

.C., exhibited the Johnson marine reversing gear 
for small boats, 





INDUSTRIAL NOTES. 


Tue London bakers are again restless ; the branches 
of the Amalgamated Union of Operative Bakers 
and Confectioners are agitating for a reduction of 
working hours and improved wages, and it has been 
decided to give notice to withdraw from the arbitra- 
tion award, as it affects men engaged in factory bake- 
houses. It is now sixteen years since this award came 
into operation and provided for a sixty-hour week, 
including meal-times, with a wage of 28s. per week, 
which, in many cases, has since been voluntarily 
raised. The first section of the award applied to men 
employed in shops, and the second section to those 
in factories. Several years ago the workmen in 
ordinary bakehouses withdrew from the agreement. 
The men are agitating now for a minimum wage of 
303. a week for those employed in shops, and 32s. 
per week for those in factories, with a reduction of 
hours to 54 per week. It is estimated that about 
10,000 of the men are employed in the business, of 
whom nearly 1000 are working in factories. In some 
of the small shops no outside labour is employed. The 
notics to withdraw the factory operatives from the 
award, which was proposed by the union, was in order 
to pave the way for a combined movement for all-round 
improved conditions. The men would not necessarily 
wait for the six months’ notice to terminate the agree- 
ment, a week’s notice only being required in the small 
shops. It appears that there is much less skilled 
labour employed in bakehouses now than was the 
case some years ago, on account of the introduction of 
machinery, although there is, of course, 4 considerable 
amount of skilled labour still employed. The men 
hope that the Government will interest themselves 
in their behalf at an early date. 


Oo Saturday last about 200 members of the Amal- 
gamated Society of Shipwrights employed at Cowes 
yard struck work for an increase of wages from 84d. to 
9d. an hour. An advance of jd. an hour was declined, 
on the ground that the pay at Cowes was below the 
standard at London, Southampton, and other places. 
The works of Messrs. Samuel White and Co., where 
several destroyers are building for England and Chili, 
are affected, as well as some others. 





The following resolution was approved of on Satur- 
day last at a meeting of the Lancashire Card-Room 
Workers’ Association :—‘‘ That this representative 
meeting deprecates the action and attitude of the 
Employers’ Federation in recent dispute cases under 
the Brooklands agreement, and requests members in 
the various districts seriously to consider the advisa- 
bility of breaking away from an agreement that is 
used by the employers in such s manner as suits their 
own purpose, and contrary to the spirit, wording, and 
intention of that agreement.” 





The question of demanding an increase of 15 per 
cent. in the wages of weavers, twisters, curlers, 
winders, spinners, and minders engaged in the woollen 
trade in the Bradford district. came up at a meeting 
of the Executive General Union of Weavers and Tex- 
tile Workers on Saturday last at Huddersfield. It 
was decided that a demand for the 15 per cent. rise 
should be made at once by the secretary of the union. 
The negotiations affect many thousand woollen opera- 
tives. 





There has been an extraordinary increase in the 
wages paid to engine-drivers and firemen upon Ameri- 
can at sae during the last twenty years. In 1890 
the drivers received an aggregate of 37,814,011 dols. 
(7,810,000/.), and firemen an aggregate of 21,750,232 
dols. (4,500,000/.). In 1910 the corresponding payments 
were :—Drivers, 91,323,678 dols. (18,873,560/.), and 
firemen 55,626,502 dols. (11,496,000/.). The average 
daily wages paid to engine men grew from 3.68 dols. 
(14s.) to 4.55 dols. (19s.) while the average daily 
remuneration of firemen expanded from 2.08 dois. 
(8s. 5d.) to 2.74 dols. (11s. 6d.). 


The monthly report of the Associated Blacksmiths 
and Iron-Workers’ Society for the six weeks ended 
October 8 last shows an increase in the membership 
over the previous month of 189, the latest return 
being 6204. The total income for the six weeks 
ended October 8 was 3064/. 17s. 8d., and the expendi- 
ture 1057/. 9s. 64d. The returns for the previous 
month under these two heads respectively were 
1146/. 3s. and 745/. 7s. 24d. The net gain to the funds 
during the time named was 2007/. 8s. 24d. 








The miners’ lod in Durham have received 4 
circular from the “Durham Miners’ Unofficial Reform 
Committee ” informing them that at a conference he'd 
at Chopwell on October 12 it had then been d:- 
cided that on Saturday, November 9, at Cheste:- 
le-Street, another conference would take place 1 
order to consider the ideal they were striving tor. It 


added that many misconceptions were abroad as to the 
ultimate goal of the men, but in the first place it must 
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be understood that the men were out to overthrow 
capitalism, which was at the bottom of all the oppres- 
sion and tyranny that fell to the lot of the worker. 
Private ownership of property also caused them much 
misery and deprived them of the means cf obtaining 
their livelihood. This persistency of the working man 
in regarding capital in the light of a terrible bogey, 
instead of an indispensable friend, is interesting as 
illustrating a curious phase of mind (or perhaps we ought 
to say phase of ignorance) belonging to some people. 


Great disappointment is said to have been felt by 
the promoters of the scheme for the amalgamation of 
the existing trade unions in the building industry, for 
the ballot has shown that there is nothing like unani- 
mity of feeling among the unions. Twenty unions 
were at first committed to the principle, but the final 
returns of the voting show that not more than ten of 
these are prepa: to go forward with the project, 
and even in their case there does not seem to be much 
enthusiasm. Only in the case of the United Builders’ 
Labourers has the statutory two-thirds majority of 
the total membership been obtained. The result of 
the voting was as follows :— 


Member- 





—<— ship. For. Against 

Amalgamated Carpenters and 
Joiners .. ot os ayy Re 77,000 | 18,690 10,523 

Operative Bricklayers .. Jn ..| 24,000 4,371 7 

United Operatjve Plumbers .. oa 12,000 1,606 291 
Stonemasons aa i" on ee 9,000 1,209 61 
National Operative Plasterers oa 8,000 1,738 3.0 
National Builders’ Labourers os 5,000 756 2 
United Builders’ Labourers .. oof 3,000 2,369 40 
Manchester Unity of Bricklayers .. 2 000 427 61 
Street Masonsand Paviors .. on 2,000 152 104 

London and Provincial Painters and 
Decorators - = i 1,000 223 1 
Totals .. ow os .-| 143,000 31,541 12,156 


It is intended to hold a further conference in London 
on December 3 to consider the scheme further. 





Presiding at the Drapers’ Hall, Throgmorton-street, 
E.C., over @ meeting arranged to discuss the subject 
of ‘*Co-Partnership and Labour Unrest,” on Frida 
last, Lord Robert Cecil, K.C., M.P., said that althoug 
agreements between employers as to the amount of 
their profits might for a time keep down wages in 
a way that was not in accordance with the true 
economic condition of affairs, this could not last. 
The better way was to = to the workmen not 
only their standard wages, but a share of the profits, 
the amount received depending, of course, on the 
profits. No system of co-partnership or profit-sharing 
affected the standard rate of wages, which was inde- 
pendent altogether of the principle of co-partnership 
or profit-sharing. Oo-partnership only came in after 
the standard rate of wages had been paid. The present 
system of bargaining between masters and men was, 
he hoped, not the last word of civilisation. Its fruit 
was too often disputes and strikes. He considered 
that the fundamental error that we were in danger of 
committing in industrial organisation was that of 
treating men as if they were machines, and co- 
partnership aimed at correcting that tendency. 





The twentieth annual congress of the National Free 
Labour Association commenced its sittings inthe Memo- 
rial Hall, Farringdon-street, on Monday last. The secre- 
tary, Mr. W. Collinson, pointed out that they were 
not fighting organised labour to bring about the dis- 
ruption of trade unionism, but their object was, 
and ever would be, that every man should have the 
right to join any organisation that he chose and also 
the right not to do so if he preferred, and that no 
intimidation or obstruction should be put upon him. 
lt was their intention to protect both the trade- 
union worker proper and the worker who had been 
foreed to join an organisation in order to obtain 
employment. Their organisation had been sneered at 
by the trade unions, but they now numbered 850,000 
embers, who were bound together, not by fear of 
their fellows, but by faith in the principles of the 
association. A resolution was passed calling for the 
repeal of the Trade Disputes’ Act of 1906, which 
allows so-called ‘ peaceful picketing” during trade 
disputes, Another resolution carried unanimously 
was a protest against the action of the Government— 
an action regarded as dangerous—in creating official 
positions for trade unionist agitators; this resolu- 
tion also called upon the Government to afford 
alequate protection for non-union workmen in the 
exercise of their perfectly legal and moral right to 
work without molestation from trade union tyranny 
and dictation. 

The Congress met again on Tuesday, and passed 
unanimously several resolutions, one of which was to 
the effect that the Congress regarded with distrust the 
‘novement now being made to secure a Conservative 
organised labour representation in Parliament, seeing 
that on the ground of protecting the interest of Con- 
Servative trade unionists, the result of such movement 








would be that the fetters on free labour will be made 
more secure, the persecution of non-unionists would 
continue by means of the strike. the picket, and the 
boycott, and the ill-feeling between masters and men 
would be ine The motto of the association was 
‘* Freedom,” and they did not want to dabble with any 
party, and so become fettered. Another resolution 
adopted was to the effect that the time had arrived for 
closer relations between employers of labour and non- 
union workers for mutual support and ‘assistance, and 
in order to counteract the aggressive action of Syndi- 
calist trade-unionism. ; 





Presiding at the first of a series of lectures by Mr. 
and Mrs. Sidney Webb on ‘‘ Labour Unrest and the 
Control of Industry,” on Tuesday night last, Mr. 
Snowden, M.P., said that he had not any faith that 
industrial and social salvation were going to be 
brought about by the weapon of the strike ; and he did 
not believe that any good benefit at all commensurate 
with the sacrifices made had been secured by the recent 
strikes. Problems of labour were not going to be 
solved by any great dramatic Act. Progress would 
be slow and gradual. 





Owing to a number of long-standing disputes at 
several works, and the ition taken up by the men, 
the Union of Danish Employers is contemplating a 
lock-out within the iron and metal industries, in case 
the disputes are not in the meantime settled. The 
lock-out would affect some 40,000 hands. 





WOLSELEY CARS FOR THE MOTOR 
SHOW. 

Tue Wolseley car continues to maintain its high 
place in the favour of those who are prepared to pay 
for absolute reliability, ease in running, and economy 
in fuel and upkeep charges, and the cars to be exhibited 
at this year’s Motor Show, which opens on Friday, 
next week, afford evidence of determination to main- 
tain the prestige already won. The confidence of 
the company in the popularity of their models is 
indicated by the fact that they have pre 
to produce four thousand cars from one model, and 
the promise is that next year the output of the works 
will be greater than that of any two other works in 
this country combined. Additional extensive plant of 
automatic tools has been laid down specially for the 
new 16-20 and 24-30-horse-power cars. The policy 
pursued has been to produce work which will meet the 
most exacting demands rather than a cheap car, 
because it is realised that in motor construction, 
perhaps more than in any other branch of engi- 
neering, it is impossible to combine the production 


models shall excel their predecessors, Another im- 
portant feature in the “ is the reduction in the 
number of models made. This year the company are 
confining themselves to three models—the 16-20-horse- 
power four-cylinder car, the 24-30-horse-power six- 
cylinder car, and the 50-horse-power six-cylinder car. 

he 12-16 and the 20-28 herse-power models are no 
longer to be made. The dimensions and other par- 
ticulars are tabulated below, so that it is not necessary 
here to enter into details. 

In order to illustrate the changes made in the 
general design and in some essential details, we pub- 
lish drawings on the two-page Plate CIV. Taking 
the 24-30-horse-power six-cylinder car as more or 
less typical, in Figs. 1 and 2 we give an elevation 
and plan of the chassis. In many directions small modi- 
ficaticns have been made in the direction of reduced 
weight, increased accessibility, and neatness. The petrol 
air-pump, illustrated by Figs. 5 and 6, is, for instance, 
separated now from the oil-pump, and is operated by 
an eccentric turned from the solid on the cam-shaft. 
The other changes will be noted in turn. For all 
models the chassis is made for two wheel-bases. In 
addition to the 10-ft. 1l-in. wheel-base of last year, 
there is now introduced one of 11 ft. 5 in., in order to 
enable the body to be lengthened. This larger chassis 
is only intended for closed bodies of the landaulette, 
limousine, or cabriolet type. There are many details 
which indicate that the designers have not lost sight 
of the fact that the chassis is only a part, although 
an important part, of the finished carriage. 

The steering column is. supplied in two standard 
positions, to suit the type of y to be fitted. This 
arrangement has been adhered to from the company’s 
previous practice, as it is tound to be sufficient to 
meet the customer’s requirements, ensures comfort in 
steering, and at the same time makes a neater and 
more solid job than an adjustable steering column. 
A new type of joint has been provided for the ends of 
the steering tie-rod, the new joint being provided with 
proper means for lubrication; it is also dust and 
water-tight. The design is a considerable improve- 
ment upon the leather-covered joints in general 
use. The frame members are inswept at the dash- 
board, so as to provide a good steering-lock without 
reducing the width of the main frame carrying the 


body. 

The spring suspension is not much altered from 
that of the previous season, the semi-elliptic springs 
to the front wheels, with semi-elliptic spring in 
conjunction with a transverse spring to the rear 
wheels, being retained. The semi-elliptic springs 
to the rear axle are now, however, carried under, 
instead of over, the rear axle, being in this respect 
the same as the rear springs on the company’s 16-20 
horse-power model. The later model, however, 
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of high class and of cheap work. Men trained to the 
best workmanship cannot relinquish their vigilance and 
ambition to make the best job when they are trans- 
ferred to —- work, where a high degree of exacti- 
tude and finish is not essential. On the other hand, 
men who have become habituated to the output of 
units where economy in production is a dominant 
consideration are prone when put on high-class jobs 
to work to their accustomed lower standard, even 
with the best intentions. Experienced m ers of 
works, indeed, contend that it is not possible to 


do work of different qualities in the same shops, | 


because there the influence of example is specially 
operative. If, therefore, the time comes, as is pos- 
sible, when there will be a large demand for the 
cheap car, say to take the place of the gig for railway- 
station use, leaving the landaulette ho touring car 
for longer runs, such cheap work must be relegated 
to an entirely new factory or to isolated shops in an 
existing factory where the best work is done. So far 
the Wolseley Company have set their face against any 
reduction in the standard of workmanship, and at the 


is fitted with three-quarter springs for the rear axle. 
It has been found from experience that the under- 
slung spring considerably improves the riding of the 
car, and also increases the life of the tyres, owing to 
the fact that the radius of the axle is more correct. 
Deferring for a moment consideration of the details 
of the driving mechanism, we should like to direct 
attention to two important innovations which are 
| specially conducive to the comfort of the increasingly 
| large number of owners who prefer to drive their car. 
| The first is a new type of screen joint, which is illus- 
trated in Figs. 3and 4. The locking-piece, it will be 
seen, has a split thread, which is expanded by the 
bolt pulling on a cone surface inside it. The lever is 
secured to this piece by a square spigot. The joint, it 
will thus be seen, will lock in any position, is quite 
secure, has a smooth exterior, and is water-tight—all 
important advantages. 
ore important, however, is the patent compressed- 
air self-starter and automatic tyre-inflater. Even the 
tyro, with no experience of motoring, has a full con- 
ception of the trouble sometimes encountered in start- 





same time have continued to stimulate ingenuity on 
the part of the designing staff in order that succeeding 





ing a car, and still more of the repairing of punctures. 
It is true that the adoption of detachable wheels in 
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one form or another has minimised the latter difficulty, 
but there has still to be faced often the inflation of 
tyres. The Wolseley Company have, as a result of a 
long process of experiments, devised a system whereby 
compressed air generated by the running of the car 
is rendered available for starting the motor as well as 
inflating tyres. The compressor is driven by chain- 
belting off the gear-box lay-shaft, and a reservoir is 
thus charged with the air which is taken when required 
to start the engine as an air-motor, while, from the 
same source, air is utilisable for the tyres. A diagram 
of this important accessory to the mctor-cars is shown 
in Fig. 7, while in Figs. 8 to 13 are details of the mecha- 
nism. It consists of a compressor, reservoir, distributor 
for supplying the cylinders, and control mechanism on 
the dashboard convenient to the dciver. Generally 
the compressor is designed to work at 300 lb. per sq. in., 
and the reservoir can be charged with air at this 
pressure during a run of 10 miles, but the engine, when 
warm, may be started with air of 60 lb. pressure, 
although it is preferable to provide a minimum of 
100 lb. pressure. When the reservoir is full at 300 lb. 
pressure, the supply is sufficient to start the engine 50 
times. As soon as the gauge shows that the pressure in 
the reservoir has attained this de the compressor- 
clutch on the gear-box lay-shaftshould be disconnected; 
but in any case the compressor is so designed that 
an abnormal pressure cannot be developed ; therefore 
no trouble need be feared if it should be left running. 
In connection with the inflation of the tyres, even if the 
pressure is insufficient the compressor itself can be run 
directly to inflate the tyres. It will be understood, of 
course, that once the reservoir is charged the air can 
be retained for any length of period, over night or for 
days. The main stop-valve, which is combined with 
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the junction-box for controlling the inlet of air to the 
reservoir, is arranged to seal the reservoir when the 
car is not in use. It may be added, too, that air can 
be used for any other suitable purpose, notably for 
working a pneumatic jack to lift the car prior to the 
inflation of the tyres. 

Turning now to the details of this air self-starter 
and tyre-inflater, the compressor itself is illustrated 
in Figs. 8 and 9. It is of the two-cylinder type, 
driven through a clutch and enclosed silent chain off 
the forward end of the gear-box lay-shaft, as shown 
on the plan of the chassis, Fig. 2, and in detail in 
Figs. 8 and 9. The clutch is controlled by a lever 
on the dashboard, so that it may be thrown out of 
gear when the stored air in the reservoir has reached 
the desired pressure. The lubrication of the com- 

ressor is automatically in conjunction with the gear- 
a lubrication. The reservoir is of forged steel, and 
is carried in the same way as an exhaust-silencer on 
the underside of the frame, as shown on the plan, 


Fig. 2. 

The distributor, which is illustrated in Figs. 10 
to 13, is placed on the forward end of the engine, as 
shown in the cross-section of the engine, Fig. 15. The 
cams of the distributor are driven by the engine cam- 
shaft, being mounted on the forward end of it. The 
distributor contains an air-admission valve with double 
seal, and separate distribution valves, one for each 
cylinder of the engine, with the necessary pipes for 
communication from the central distributor to the 
valves on each cylinder. No parts of the distributor 
are in action except when the motor is being started 
up by compressed air. In such event the starting 
lever on the dashboard throws tappet levers into 
position between the starting cams and the valve 
stems (Figs. 10 and 11), and by a combination of the 
same motion opens the main air-admission valve to 
the distributor, when the engine works as a com- 
pressed-air motor. The change over to petrol is 
automatic, the air supply being cut off by the pressure 
of the explosions as soon as they occur. The tappet 
levers are moved clear of the starting valve stems 
and of the starting cams as soon as the engine is 
running on petrol. Automatic check-valves are pro- 
vided in the pipes leading from the distributor to each 


= cylinder. The control mechanism on the 


the levers operating the starting-valve and the com- 
pressor clutch tively. 

The six-cylinder motor for the 24-30-horse-power 
car is illustrated in Figs. 14 and 15. The cylinders 
are 3,°; in. in diameter, and the stroke is 54 in., 
the horse-power, by R.A.C. rating, being 30.4 brake 
horse - power. The general arrangement is well 
shown on the sectional drawings. The pistons are of 
cast iron, and have been so dnntenall to reduce the 
quantity of oil working past them to the combustion 
space. This has the result that although the car runs 
an increased distance per gallon of lubricating oil, the 
amount of lubrication to the big ends and main bearings 
is considerably increased, a does not require the 
same delicacy of adjustment, a very considerable 
margin being allowable. The lubrication of the engine 
is by an oil-pump driven by spiral gears off the cam- 
shaft. The oil is drawn from a — through a 
strainer, and is delivered to troughs to lubricate the 
big ends, to pockets over the main bearings, and to a 
point on the engine-gear cover for lubricating the 
chain driving the cam-shaft and the auxiliaries. A 
further pipe is carried to a sight-drip on the 
spectacle-plate, which has a return to the oil-sump, 
this sight-feed indicating that the system is working 
anced. An oil-strainer is carried high up on one 
of the engine-arms, and is fitted with a cover 
secured with a clamp fixing, so that the strainer can be 
readily withdrawn for cleaning. The ignition is by 
Bosch dual magneto, with an auxiliary coil on the 
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spectacle-plate. The carburettor is of the multiple- 
jet type, as in the 1912 models. It has an auxiliary 
air-valve, and the tension of the spring can be regu- 
lated by a finger lever on the steering-wheel to give 
the maximum economy or greatest power, as may be 
desired. 

The clutch, which is shown in Figs. 16 and 17, is of 
the multiple-disc type, the plates running in oil. 
The transmission of the power from the clutch to the 
gear-box is by a universally-jointed shaft, the wearing 

rts of both universal parts being easily renewed. 

tach bearing is fitted with an independent lubricator. 
The gear-box, shown in Fig. 18, provides four forward 
speeds and one reverse, the fourth speed being a direct 
drive. The castellated end on the countershaft is pro- 
vided to drive the air-pump in connection with the 
self-starter. 

The live axle (Fig 19, on this page) is of the bevel 
type, and accords with the company’s standard prac- 
tice ; it is fitted with a spur differential, having three 
pairs of pinions. The front axle is shown in Fig. 20, 
also on this page; it will be seen that the steering- 
ost is provided with ball-bearings to take both the 
oad and the thrust, which makes the steering easy. 
The front wheels are carried on Timken taper roller- 
bearings completely housed, so that the hub can be 
removed from the swivel arm without altering the 
adjustment ot the bearing. The rear hubs also run on 
Timken —_ roller-bearings. 

Powerful internal omnelicg brakes are provided at 
the driving-wheels working in pressed steel drums of 
large diameter fitted with renewable cast-iron liners. 
An equalising device is arran in the control-rods, 
the brake being operated by a hand-lever. An adjust- 
ment, to take up the wear of the shoes, is provided, 
and it can be got at by raising the front floorboards. 
An external contracting brake of large size is carried 
at the rear of the gear-box ; it has a positive release 
and is actuated by a pedal. 

The petrol-tank is carried across the back of the 
chassis. It is provided with a large filler having a 
neat clamp fixing. The petrol is fed to the cogent 
air pressure in the petrol-tank, the pressure bein 
maintained by an air-pump, shown in Figs. 5 and 6 
on the two-page plate. It is operated off the cam- 
shaft of the engine. The clearance volume of this 
pump is so proportioned that it cannot pump higher 








than the requisite pressure, which is about 3 Ib. per 
sq. in. A gauge is provided on the spectacle-plate to 
show the pressure, and a hand-pump is provided to 
get up the pressure for starting after filling the tank. 

Reference has been made in several places to fittings 
being placed on the spectacle-plate. This plate is 
really a fittings board, which closes the rear end of 
the engine space, its outline being the same as the 
bonnet. This arrangement was introduced some time 
ago by this company, and has continued practically 
unaltered. 

Coming to the bodies, the open types have been 
re-designed, the scuttle has been made deeper, more 
leg room has been allowed, and at the same time the 
seats have been made lower and deeper from back to 
front. As previously mentioned, the floors of all 
the closed bodies have been lowered, thus resulting 
in a reduction of the over-all height of the car an 
considerable improvement in the appearance. More 
leg room has been allowed also in the interior of 
the body. A new type of folding-seat for closed 
cars, carried entirely off the door-pillar, has now 
been introduced after a considerable number of ex- 
periments. This seat allows the passenger to face for- 
wards or sideways, and when not in use folds up very 
neatly against the side of the body between the door 
and the seat. The screens have been standardised, 
using the patented joint already described. The 
bottom portion of the screen is fixed vertically, the 
top half swings forward, and will also fold down when 


Fig. 20. 
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in use without the hood. The hood is of the Wolseley 
patent one-man type, which has proved such a great 
success during the past season. 

The Wolseley cabrio-phaeton, which waa _ intro- 
duced last season, has proved a great success, and is 
continued for the coming season, with a few improve- 
ments suggested by last season’s experience. A neat 
fitting has been arranged and patented, dispensing 
with the usual leather straps for carrying the spare 
wheel. The new fitting consists of a dummy hub 
carried on a steel arm from the side member of the 
frame ; slacking one nut is quite sufficient to enable 
the wheel to be removed. 
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Tue LATE Mr. Cuartes Davip PHILLIps.—We regret 
to have to record the death, which occurred at his resi- 
dence, ‘‘The Gaer,” Newport, on the 21st ult., of 
Mr. Charles D. Phillips, of the Emlyn Engineering 
Works, Newport, and proprietor of Phillips’ Monthly 
Machinery Register. Mr. Charles D. Phillips was born 
on December 26, 1845. He was a magistrate for Newport 
and Monmouthshire, a member of the Newport Harbour 
Board, and he took a deep and active interest in many 
social and benevolent institutions in Wales. He was a 
member of the Institution of Mechanical Engineers, of 
the Iron and Steel Institute, and of the South Wales 
Institution of Engineers. 





Contracts. — At a me2tiaz of the Bradford City 
Council, on Tuesday, the 22nd ult., the tender of Messrs. 
Pethick Dix and Co., of London and York, was accepted 
for the Esholt Sewerage Scheme. This contract, which 
amounts to 113,971/., comprises the construction of 
about 2? miles of tunnel from Frizinghall to Esholt, 
and other works connected with the: Bradford Main 
Sewe It is expected that the work will occupy 
about three years, and will be executed under the super- 
vision of Mr. Joseph Garfield, Assoc. M. Inst. C.F., 
Sewerage Works, Engineer for the Bradford Corpora- 
tion.—Messrs. Mitchells, Ashworth, Stansfield and Co., 
Limited, 23-24, Old Bailey, E.C., have received orders, 
among many recently placed for their ‘‘ Mascolite 
specialities, for foundations for machinery on board 

.M. > mg ship Woolwich in ‘‘Mascolite B.| 
1 in. thick; another foundation measuring 200 sq. {t. 
in ‘*Mascolite B.U.” # in. thick for a Diesel engine 
and other machinery to be erected at the London Asylum, 
Dartford, through Messrs. Walter Bridges and (v.. 
3, ters’ Hall-court, E.C.; and also one measuring 
177 sq. ft. for gas-engines to be erected at the new 
Spgs Northampton, in ‘‘ Mascolite B.U.S.P, 

in. thick, 
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THE COMMERCIAL PROSPECTS OF 
THE MARINE OIL-ENGINE. 


WHILE engineers are concerned more with the 
solution of technical problems associated with any 
manufacture than with the purely commercial 
aspect of the matter, the latter cannot be lost sight 
of, because it is, after all, an important consideration. 
At the same time it would be a mistake to permit 
the pessimism of commercialism to militate against 
concentration in the development of any change in 
existing productions or in the evolution of new 
manufactures. In the case of the marine oil-engine, 
as in so many other departures in applied science, 
we are continuously confronted with the inherent 
opposition to change on the part of those using prime 
movers, and we fear that sometimes the effect is to 
seduce those responsible for production into com- 
placence with accepted conditions, with the certain 
result that the few creative spirits in works are occa- 
sionally disheartened by those who are the media 
between the works and the buyers. Commercialism, 
of course, cannot be ignored, but the more the field 
of engineering is surveyed the greater is the impres- 
sion that success in factories is attendant upon the 
measure of originality in work, and this cannot be 
appraised from any balance-sheet standard. When, 
therefore, we enter upon a consideration of the 
commercial prospect of the marine oil-engine, we 
must not be accepted as in the slightest degree 
seeking to discourage the exercise of inventive 
ingenuity in overcoming the known difficulties 
in design and manufacture, or, indeed, in that 
——— which is so essential to the education 
of the prospective purchaser. On the other hand, 
to state a case from the point of view of the user of 
the engine is to set the course along which the 
manufacturing engineer should steer. 

There is every promise of the mechanical success 
of the marine oil-engine. The principle, applied in 
several ships, has proved satisfactory, although 
difticulties in connection with details have been met 
with. These difficulties are not inherent ; they are 
due, as a rule, to defects in the design of working 
parts, inattention to lubrication, or inexperience as 
regards the qualities of constructive materials or of 
workmanship, which have to be satisfied ; but into 
these matters we do not at present propose to 
enter, accepting, as we do, the potentiality of this 
prime mover for marine purposes. Similarly, we 
refrain from referring to the limitation in the power 
which may be developed from each cylinder, or to the 
problems associated with temperatures, especially 
in large cylinders. Further study of the working 
of engines will undoubtedly result in simplification 
of the mechanism ; but, even so, we scarcely accept 
the view, so often expressed, that the engine is too 
complicated. That which is new or unfamiliar, 
and not easily intelligible, is too readily con- 
demned on the plea of complication. All marine 
engineers have become thoroughly ‘conversant with 
each unit of the reciprocating steam-engine ; the 
mind’s eye grasps the significance of every part, 








and it is claimed that the reciprocating engine is not 
complicated ; buta stranger to such an engine might 
readily come to an opposite conclusion. Similarly the 
steam engineer, when he first sees a marine oil-engine, 
with an eye unaccustomed to the new mechanism, 
cannot grasp the significance of each unit, and as a 
consequence unfamiliarity develops the idea of 
complications. The question is more psychological 


bo-| than mechanical, and therefore the engine ought 


not to be condemned owing to lack of experience. 

The commercial problem varies with the type of 
ship, or the service for which the ship is intended. 
When a vessel is on a service where calls can be 
made at ports in oil-yielding territory, the balance- 
sheet will be very much more satisfactory. Mr. Hall 
Brown, in his presidential address to the Institu- 
tion of Engineers and Shipbuilders in Scotland iast 
week, pointed out that on the voyage on which the 
Eavestone has just started a call will be made at the 
United States, where fue]-oil can be taken on board at 
about 30s. per ton, so that the financial result will 
be much more favourable than in a voyage where 
the price is in the neighbourhood of 70s. per ton. 
This justifies the anticipation that the marine oil- 
engine will, to begin with, be more generally 
adopted for ships carrying oil in bulk, as they must 
necessarily trade to and from the oil-fields. For 
other types of ship, however, there also is promise 
of commercial advantage. 

The prospect of the marine oil-engine, and its 
ability to excel in economy the steam-engine, which 
is still being improved, is largely dependent upon 
oil supply, and Sir Charles Parsons, in his presi- 
dential address delivered to the North-East Coast 
Institution of Engineers and Shipbuilders on Friday 
last, dealt with this phase of the subject in a mas- 
terly survey of contemporaneous progress towards 
economy in marine propulsion. No one is better 
fitted that Sir Charles to appraise aright the value 
of the proposals towards this end, to which engi- 
neers are now devoting so much attention, and 
which increase the difticulty of the task set to the 
oil-engine designer to attain superior economy. 
Although the greatest debt which engineers owe to 
Sir Charles Parsons is associated with the steam- 
turbine, one must not forget that he has done 
notable service in connection with collateral units 
of propelling machinery. Indeed, every subject 
which he touched in his address was illumined by 
that knowledge which comes from practical work 
and from that alone. Thus, in connection with the 
use of oil fuel in the boiler, superheating, the utili- 
sation of the principle of expansion at the low- 
pressure end of the cycle, and generally with the 
se of increased efficiency of condensation, 

e has done most useful work ; and although the 
reciprocating oil-engine has not much attraction 
for him, he has ever kept in view the problem of 
applying gases other than steam to the driving of 
turbines. 

This being so, no one would be justified in 
regarding Sir Charles as addressing himself to the 
problem of oil supply with any degree of prejudice. 
Facts, however, are difticult to override, and he 
quoted the testimony of experts regarding the 
probabilities of the world’s oil supply. Accord- 
ing to several authorities quoted, the world’s 
annual output of coal from 1908-10, inclusive, was 
about 1100 million metric tons. Of this, about 39 per 
cent. was mined in the United States of America, 
24 per cent. in the United Kingdom, 19 per cent. 
in Germany, and 18 per cent. in the remaining 
countries of the world. The oil output in the same 
years increased from 37.7 million to 44.5 million 
metric tons; in other words, the tonnage of oil 
produced was only 3.4 per cent. of the coal output 
in 1908, and 4.04 per cent. of the coal output in 
1910. Sir Charles’s observation. upon these facts 
was that ‘‘ from this it is very evident that by no 
possibility could oil displace coal for all purposes.” 

He proceeded to ask the question, ** Could oil 
entirely displace coal for motive-power purposes ?” 
He quoted figures regarding the amount.of coal used 
for various purposes. In the case of marine engines 
the annual requirements are 56.5 million metric 
tons ; for railway locomotives, 88 million metric tons ; 
for factory engines, 92.5 million metric tons, making 
a total of 237 million metric tons. Taking the ascer- 
tained relative consumption of oil in Diesel engines 
for the same power, the total amount of oil required 
would be 51.45 million metric tons, of which 
14.12 million metric tons would be required for 
marine engines, 14.33 million for railway loco- 
motives, and 23. million for factory engines. To 
meet this requirement of 51.45 million metric tons, 
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for these three purposes alone, there would only be 


available, after allowing for petrol for motor-cars, | po 


for lamp-oil, and lubricating-oil, about 10 million 
metric tons, so that oil could only be used for 20 
per cent. of the world’s motive power. It may be 
contended that there will be development in the 
output, but the recent progress has not been great, 
and in some of the oil-fields, regarding which opti- 
mistic reports were forthcoming, there has been 
great disappointment. If, therefore, there is not 
a great development in the output of oil, the pro- 
gress of the marine oil-engine must suffer, par- 
ticularly as, with increased demand, the price of 
oil is not likely to be decreased, for there are few 
parallels to the stringency with which market con- 
ditions are maintained at present in connection 
with oil. 

As to relative fuel cost, Mr. C. E. Stromeyer, in 
his annual report as chief engineer of the Man- 
chester Steam- Users’ Association, issued this week, 
gives some interesting details. He estimates that 
oil-engines as well as gas-engines are approximately 
twice as efficient as steam-engines, and utilise 26 per 
cent. instead of only 12 per cent. of the available 
heat. Crude oil being 37 per cent. better than 
good ordinary coal, oil-engines should use only 
about three-eighths of the quantity of coal - 
brake horse-power per hour, a saving still further 
augmented by reduction in heat radiation. He 
therefore puts the fuel consumption in the ratio 
of 0.5 lb. of oil to 1.6 1b. or 1.7 lb. of coal for 
oil and steam-engines respectively. He gives figures 
for other prime movers, but we are here concerned 
only with marine propositions. Where coal is 10s. 
per ton, crude oil would thus compare at 35s. per 
ton; 12s. for coal, against 40s. for oil; 13s. 6d. 
against 45s. Each successive increment of 1s. 6d. 
in the price of coal being comparable with a 5s. 
addition to oil—i.e., at 15s. for coal, oil at 50s. 
would be equal. 

There are advantages in oil machinery from the 
point of view of the shipowners, apart from the 
cost of fuel. The application of the oil-engine to 
warships is a subject involving independent con- 
sideration. In this case other than commercial 
considerations have to be taken into account. 
If the mast can be utilised for the exhaust from 
the internal-combustion engine, and funnels can 
be dispensed with, there is enormous gain, if only 
because it affords a freer deck, a wider arc of 
training for the guns, a more compact battery, and 
better horizontal protection for the machinery 
owing to the absence of uptakes. These advan 
do not enter into the case of the merchant ship. 
The weight of the oil machinery in a merchant 
ship, even iu a cargo ship, cannot be less than that 
of reciprocating steam machinery; but there is gain, 
because the total fuel for a given voyage is only 
about one-third or three-eighths. On the other hand, 
there is the present disadvantage that oil cannot 
be got at so many ports as coal, so that a greater 
distance must be traversed between the oil stations. 
The oil, however, can be carried in parts of the 
ship not available for cargo, so that on the balance 
there is a distinct gain in cargo capacity. This 
gain may be augmented, because a greater number 
of experienced engineers are now tackling the 

rublem with a view of improving the oil-engine 
rom the mechanical as well as the thermodyna- 
mical points of view. 

On the other hand, it must not be forgotten that 
we have not by any means reached the limits of 
efliciency for steam machinery. We agree with 
Sir Charles Parsons that the reciprocating engine 
‘* is not now capable of much further improvement.” 
As he pointed out, it is the most efficient machine 
for dealing with steam of high densities, but not 
for low densities, because, with low steam pres- 
sures on the piston, frictional losses absorb most 
of the power. When it is attempted to provide 
sufficient cylinder capacity to carry the expansion 
down to low pressures the engine becomes too 
bulky, expensive, and fragile. For these reasons 
a 7-lb. release-pressure (absolute) in the low-pres- 
sure cylinder, and an expansion ratio of 16 has 
been about the limit practically attainable. There 
is, however, the combination system of machi- 
nery, in which the reciprocating engine exhausts 
to a low - pressure turbine at 10 lb. absolute, and 
consequently expansion is completed to about 
1 lb. absolute. This, for ships where the installa- 
tion of turbines only is not fully justified, is an 
increasingly popular arrangement. The turbine 


itself, for high powers, is still improving in efti- 
ciency, and it is remarkable to note, from Sir 


Charles Parsons’s address, that of the total horse- 
wer of the world’s shipping, recently estimated 
at about 26 million, 8 million is now provided by 
turbines. The difficulty now generally admitted is 
that the high speed of rotation desirable in the 
turbine to ensure the best thermal efficiency is not 
conducive to the highest propulsive efficiency, and 
on this point we have heard the claim made that 
in high-speed ships the lower speed of rotation 
of the oil-engine—160 revolutions per minute— 
would give a higher propulsive efficiency of 
from 8 per cent. to 12 per cent. over that 
obtained with the turbine-driven propellers 
running at from 350 to 400 revolutions per 
minute. One solution in this case, however, is 
afforded by the interposition of some form of gear 
between the turbine and the propeller. Sir Charles, 
in his address, dealt with the mechanical, hydrau- 
lic, and electrical gear proposed by various engi- 
neers. There is the striking fact that of the 
mechanical gears devised by Sir Charles himself, 
there is now at work, or in course of construction, 
machinery of 100,000 horse-power, and in this case 
the loss in transmission is only 2 per cent., as 
against 8 per cent. for electrical gear, and from 10 
to 14 per cent. for hydraulic gear. The effect of 
gearing is to enable the turbine and the propeller to 
run respectively at their most efficient speeds with- 
out reference to each other, and there can be no 
doubt that, when this principle is carried out to its 
fullest extent, the economy of the turbine will be 
still further improved. This will be particularly 
so with the application of superheating, and on 
this point Sir Charles stated that with reasonable 
care, and the exclusion of salt from the boilers, 
well-designed superheaters are a practical success 
at sea, and result in a considerable and important 
saving of fuel—from 10 to 30 per cent., according 
to the degree of superheat. He further pointed out 
that in Jand stations superheaters have become 
practically universal in large power plants, the 
structural parts of the turbines subjected to tempe- 
ratures of 550 deg. Fahr., when made of steel, 
proving quite satisfactory, whereas cast iron gradu- 
ally becomes distorted and loses strength. 

As regards the gas-turbine, Sir Charles Parsons 
was not particularly hopeful. His earlier experi- 
ments convinced him that with the metals at our 
disposal the cylinder and piston was the best way 
of utilising the power of gaseous explosions, and 
that the attempt to cause flame, whether at full heat 
or cooled by the admixture of steam or water, to 
impinge on blades was the wrong method of utilis- 
ing the power. He added that he had studied the 
subject very closely up to the present time, and 
was still of the same opinion, He referred also to 
Armengaud’s experiment made some six years ago, 
where air and gas or oil, in proper proportions for 
complete combustion, were pumped intoacombustion 
chamber lined with carborundum, and an amount of 
steam admitted, so as to reduce the temperature of 
the products to about 400 deg. Cent. This was passed 
to the expansion nozzle, and allowed to play on a 
de Laval wheel. After deducting the negative 
work required for the pumps, the power realised 
was at best only about ay oF of that of a good 
reciprocating internal-combustion engine using the 
same quantity of fuel. As to Dr. Holzwarth’s 
experiments at Mannheim, regarding which we 
have already had an article in ENGINEERING, 
vol. cii., e 706, Sir Charles agreed with Mr. 
Dugald Clerk and Excinrerrine that the results 
claimed by the inventor ‘are erroneous, and the 
— efficiency is rather less than that obtained 

y Armengaud.” Moreover, the weight is against 
the adoption of the gas-turbine for many purposes. 
Finally, Sir Charles Parsons thinks that a more 
hopeful principle than that of working on the lines of 
the gas-turbine, or the gas-propelled water-turbine, 
would be found in some form of rotary engine of 
the disguised piston type, although such construc- 
tions have been failures as steam-engines. In this 
connection the ‘‘ Gnome” engine, used so largely 
for aeroplanes, he regarded as a semi-rotary engine; 
and, although very light, it might possibly be made 
still lighter and deaten, in order to be the starting- 
point for the internal-combustion rotary engine. 





SUPPLY OF AEROPLANE ENGINES. 

One of the most important lessons of the Military 
Aeroplane Competition is the absolute necessity for 
obtaining a supply of home-made aeroplane engines. 
The fact that the first prize in the competition was 





won by a British-made machine shows that as good 





aeroplanes can be produced at home as elsewhere. 
This is ‘emphasised by the excellent performances of 
the ‘‘ B. E.” type aeroplanes, built at the Royal 
Aircraft Factory. These machines are, however, 
all fitted with foreign engines, and it remains a fact 
that no aeroplane fitted with a British engine even 
got through the qualifying tests. This fact is 
strongly commented on by the judges in their 
report of the trials, while they remark that on the 
whole the foreign engines were trustworthy and 
efficient. 

It is not possible or desirable for us to go into 
the question of the merits and demerits of the 
various English engines on the market. It is 
sufficient to point out that the majority of the 
British competitors preferred foreign engines, and 
that these gave the most satisfactory results ; and, 
further, that the military authorities use foreign en- 
gines after having made themselves acquainted with 
the powers of the British engines on the market. 

Now that the value of the aeroplane as a military 
weapon is established, this is a most serious 
position from a national point of view. Granted 
that there are designers who can make successful 
aeroplanes in the country, the question of pro- 
ducing them in large numbers is mainly a question 
of voting the money. That large numbers will be 
required is certain, and not only will they be re- 
quired at the beginning of a war, but as the war goes 
on very large numbers will be needed to supply the 
wastage. Now, an aeroplane is of no use without 
an engine, and therefore a national supply of engines 
is a military necessity. Even in the present time of 
peace there is a difficulty in obtaining an adequate 
supply of suitable foreign engines, and in time of 
war it would probably be impossible to do so. Even 
if we were allied with countries producing such 
engines, it is probable that they would require all 
that they lk roduce for their own use, and in 
case of neutral Powers, aeroplane engines would, 
no doubt, be considered contraband of war. 

Up to the present the support which aviation has 
had in this country from the Government has been 
very small, and there has, therefore, not been any 
inducement for firms to undertake a class of work 
in which they would be in direct competition with 
foreign manufacturers much more favourably 
situated. There can, however, be little doubt that 
the time has come when there isa good opening for a 
British engine. The trade would doubtless not be 
on a very large scale just at present ; but, on the 
other hand, high prices could be obtained for an 
engine which was at the same time reasonably light 
and thoroughly reliable. From 500/. to 9001. is 
the price paid for engines of from 70 to 120 brake 
horse-power, and even allowing for their being 
made in very small quantities and for considerable 
tuning up being required, there is no doubt that 
these prices allow of a large profit, while in the 
future the trade will very considerably increase. 
Making aeroplane engines is, however, a business 
which will require a great deal of personal atten- 
tion, and therefore should not be undertaken unless 
this can be given. It appears in many ways to be 
most suitable for a small firm of engineers in 
which the principals of the firm can superintend 
all details. If taken up by a large firm, it should 
be run as a quite separate department, for it is not 
at present a business which can be conducted on 
the lines of repetitive work on a large scale. (n 
the contrary, improvements in design will probably 
be rapid, and changes therefore frequent. 

While it is not possible here to consider the 
relative merits of the various types of engine in 
detail, a few may be mentioned. The first abso- 
lute necessity in an aeroplane engine is obviously 
that it should be light enough for its power to permit 
of the machine flying satisfactorily. Extreme light- 
ness is, however, of as value than formerly, owing 
to the greater lifting power of the modern aero- 
planes ; but, on the other hand, economy is of greater 
pe owing to the longer flights now made, 
and to the weight of fuel which has therefore to be 
carried. It is of the utmost importance that the 
consumption of lubricating oil should be small, and 
that the engine should not require oil of a special 
quality, not easily obtainable. It is absolutely 
necessary that the engine should be thoroughly 
trustworthy for a flight of some hours, and it is very 
desirable that it should not require to be frequently 
taken to pieces for cleaning, &c. Low propeller 
speed considerably reduces the power required. 
The engine should also be so arranged as to be easy 
to mount, and should not be of excessive length. 

These requirements are somewhat; conflicting. 
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Thus the speed of rotation suitable for the lightest 
engine per brake horse-power is too high for a 
really efficient propeller. The obvious remedy is 
to gear down the propeller, as was done in the 
winning machine at the military competition, and 
it is a great advantage if the gearing and propeller- 
mounting are incorporated with the engine, as is 
done in the Renault engine, in which the propeller 
is fixed to the cam-shaft. 

The main types of engine at present used are the 
radial, the eight-cylinder diagonal, and the vertical. 
For given cylinders the radial type has the shortest 
crank-chamber and crank-shaft, while the diagonal 
comes next, and the vertical is the longest. There- 
fore, theoretically, the radial should be lightest 
and the vertical the heaviest of these, though prac- 
tical considerations may modify this. The number 
of cylinders used affects the design, and this 
again may partly depend on the propeller drive. 
Four vertical cylinders make a very nice engine 
design, but the turning moment is not so even as 
with a larger number of cylinders. Hence, if the 
propeller is geared down, a fly-wheel of some con- 
siderable weight must be used. If, on the other 
hand, 6 or 8 cylinders are used in the vertical engine, 
its length becomes inconvenient. The 8-cylinder 
diagonal engine affords a very convenient design on 
the whole, as the weight is moderate, the turning 
moment even, and it has the very great advantage 
that the cam-shaft lies centrally above the crank- 
shaft, and therefore it is quite easy to arrange for 
the propeller to be placed on it and driven at half 
the speed of the engine. The length of the engine 
is moderate, the pipe arrangement convenient, and 
the engine is easily carried on longitudinal bearers. 
The possibilities of the radial engine with fixed 
cylinders, and also those of the opposed type, do 
not appear yet to have been fully developed. The 
former, as has been stated, should be the lightest 
type, but may not be so convenient to fix, and 
does not lend itself to so good a pipe arrangement. 

Whatever general design is adopted, success 
will depend on the careful elimination of unneces- 
sary weight while preserving the necessary strength 
and rigidity of essential parts. Excessive speed 
must be avoided, as in order to stand the inertia 
stresses, the engine must be built heavier than 
where more moderate speed and compression pres- 
sure are used. Generally speaking, while every 
attempt should be made to save weight in the larger 
items, such as crank-case, &., it is a great mis- 
take to try and reduce excessively that of small parts, 
such as valve-gear, whose total weight is small, 
and the failure of one of which stops the engine. 
It is also a mistake to make parts, such as the 
crank-shaft, so light that they spring. It often 
happens that if working parts are made too light, 
the engine fails to give its proper power, although 
no actual breakages may occur. 

The fact thet economy in lubricating oil is of 
importance completely rules out any engines having 
auxiliary ports in the side of the cylinder which are 
overrun by the piston. If in any design of engine 
it is found that such ports materially increase the 
power, it is simply a proof that the valves of the 
engine, with which the comparison is made, are too 
small, Probably the most essential asset is a tuner 
up who has the faculty of making an engine ‘* pull.” 





PAINTING BY DIPPING AND 
SPRAYING. 

Excrneers in many branches of the profession 
are directly interested in the subject of painting. 
The iron and steel which are their staple materials 
demand protection from the atmosphere in by far 
the majority of the situations in which they are 
employed. In special circumstances the protection 
may take the form of galvanising, or some kindred 
process, but normally reliance has to be placed in 
some kind of painting, on account both of con- 
venience and cost. It is curious that the immense 
amount of work represented by this painting, not 
only in engineering, but in building and other 
trades, is still almost entirely carried out by hand. 
(he supersession of hand work by machine pro- 
cesses and the introduction of labour - saving 
methods, which form the Leitmotiv of modern indus- 
try, appear in the field of painting to have failed 
to make the progress which they have been enabled 
to do in the majority of the applied arts. It is 
not altogether clear why this is the case. It cannot 
simply be explained by saying that labour-saving 
’pphances are inapplicable to painting, since there 
are at least two methods of applying paints, each 





offering many advantages as compared with hand- 
work, which are by no means of very recent intro- 
duction, and of which something is probably known 
to the majority of engineers. These methods are, 
of course, largely used, but not to the extent which 
at first sight one would expect. It may be that 
their disadvantages outweigh their advantages, but 
of this we are doubtful. 

The two methods to which we refer are dipping 
and spraying. Dipping consists in the painting of 
small, or even large, articles by dipping hon bodily 
in a tank of paint, and, after allowing them to drain 
for a few moments, removing them to a suitable 
position to dry. Spraying consists in applyin 
paint in the form of a spray created by compre 
air. From an engineer’s point of view it is, perhaps, 
most suitable for the treatment of large surfaces ; 
but it is also in many cases applicable to small 
articles. Some interesting information and statistics 
relating to both these methods of painting were con- 
tained in an able paper read by Mr. A. S. Jennings 
before the Paint and Varnish Society on the 24th 
ult. Dealing with the application of the methods, 
Mr. Jennings concerned himself with English prac- 
tice ; and one of the striking features of his paper 
was the comparatively small extent to which he was 
able to show that the methods were in operation. 
Had he dealt with American practice, he would, we 
think, have been able to quote many more examples. 
The relative backwardness of England, as compared 
with America, in the application of dipping and 
spraying, shows once more that labour-saving 
appliances are only adopted when they are forced 
on by high labour costs. It is probable that the 
trend of labour costs in this country will bring 
both the methods into wider use here in the future. 

It is not suggested that dipping and spraying 
have no disadvantages as compared with brush 
work. Itis quite possible, however, that for a very 
large amount of work these disadvantages are out- 
weighed by the advantages. Referring in the first 
instance to dipping, it will be fairly obvious that 
much will depend on the quality of the paint which 
is used. Ifa paint carrying a very heavy pigment, 
or one that is coarsely ground, is used, there may 
be difficulty in maintaining it in proper condition 
in the tanks and in preventing settlement. 
Similarly, if a slow-drying and yet fairly liquid 
paint is used, there may be difficulty in preventing 
running cn the articles which are being painted, 
with the consequent formation of what, we believe, 
painters call ‘* fat edges.” These are both disadvant- 
ages which may demand—if they are to be overcome 
—the use of a more expensive paint than would nor- 
mally be used ; but even with this more expensive 
paint the process may generally be expected to 
prove very much cheaper than brush-work. In this 
connection it is clear that different mixtures may be 
required if metal or wooden articles are being 
painted. The process of dipping is one of those 
in which it is necessary for success that all the 
factors should be carefully considered in reference 
one to another. If this be done, the process is 
likely to prove successful and very economical, both 
in time and material. 

Among the users of dipping on a large scale, 
mentioned by Mr. Jennings, we may refer to 
Messrs. Marshall, Sons and Co., of Gainsborough. 
This firm employs dipping for the primary coat of 
the red wood parts of agricultural machines, about 
4500 pieces being treated every month. The tank 
in which the dipping is carried out is 21 ft. long by 
3 ft.2in. wide by 8 ft. deep. It tapers towards 
the bottom, and is fitted with propellers which 
keep the paint stirred up and prevent settling. The 
propellers are situated at the bottom of the tank 
and are covered by two screens on the lines of 
horizontal Venetian blinds. Above these screens 
there is a grating which prevents small articles 
from falling through on to the propellers. It is 
found that the tank requires cleaning out only once 
ayear. The articles, after dipping, are allowed to 
drain for a few minutes, and are then carried away 
on an overhead runway. As stated, only the 
primary coat is given in this manner, the remaining 
coats and the varnish being put on by hand. A 
paint made up of white spirit in place of turpen- 
tine is used, and shellac knotting is applied to 
the knots before dipping takes place. 

Messrs. Harrison and McGregor, of Leigh, Lan- 
cashire, use a somewhat similar plant to that of 
Messrs. Marshall for dipping machinery parts. 
Many of the parts are of iron, and are dipped 
immediately they come from the foundry. A grey 


paint is used without lead, and thinned with white 





spirit and gold size. Messrs. Henry Hope and Oo., of 
Birmingham, employ dipping for casement castings 
and similar articles, also i galvanised-iron sheets. 
No agitator is used in the tank in this case, the paint 
being mixed so that it will not settle to any extent. 
Stirring is, however, necessary each morning before 
commencing work. A grey paint is used which 
dries in three or four hours. There is also a very 
extensive dipping plant at the Royal Arsenal, 
Woolwich. his is used for wagon Pome shells, 
&c. In one of the tanks wagons are dipped whole. 
The larger tanks, as those referred to earlier, are 
fitted with overhead runways driven by electricity 
or compressed air, but small tanks are also used, in 
which small articles are dipped by hand. It is 
interesting to note that the installation of this 
dipping plant enabled forty-one men to carry out 
more work than had previously occupied two 
hundred. 

It is obvious that the success of a dipping plant 
will depend on the choice of a suitable paint for the 
work in hand, and the laying out of the apparatus 
in such a way as to minimise labour and handling. 
In a large plant, some form of overhead construc- 
tion which will allow of the material being brought 
above the tank, dipped, and then carried to another 
part of the shop for drying, will form an almost essen- 
tial feature. Withsuch an arrangement small articles 
can be treated by placing them in wire baskets. Mr. 
Jennings described a form of runway of a very simple 
nature designed by Messrs. Edwards and Shaw, of 
Birmingham. It consisted merely of 14-in. bright 
steel bars, which formed the running rail, and on 
which the articles to be dipped were carried by 
double hooks, the bottom end of the hock holdin 
the article to be dipped, and the upper being hooked 
over the rail. The rail was kept greased with 
vaseline, and the upper part of the hook was 
flattened. It was found that with such an arrange- 
ment one push would be enough to make a hook 
with its suspended article travel 10 ft. to 15 ft., and 
it was quite easy for a man to push articles along 
as qudliy as he could walk. Tt is obvious that 
with such an arrangement, and a suitable over- 
head lay-out, it would be possible to dip articles 
and stack them for drying with a very small amount 
of handling. If desired the dipping-tank could, of 
course, be arranged to lift and embrace the articles 
to be treated, instead of the articles being arranged 
to be lowered. 

We should point out that Mr. Jennings did not 
fully reply to an objection against dipping which 
he himself raised. This objection was to the effect 
that when paint was put on to wood by dipping it 
was not forced into the pores of the wood as it was 
when applied with a brush. If there is anything 
in this objection, it will interest builders more than 
engineers, who are concerned with iron rather than 
wood. We should imagine, however, that in the 
case of wood the importance of the objection would 
greatly depend on the paint that was used. A 
second objection, referred to by Mr. Jennings, was 
to the effect that quick-drying paints, such as are 
normally used with dipping, are less durable than 
more slowly-drying ones. He agreed that there 
was something in this, and suggested that it could 
be met by using dipping for the primary coat and 
afterwards finishing by spraying. in this con- 
nection Mr. Jennings thought Messrs. Marshall 
would find it an advantage to use spraying for the 
finishing of the articles which they now dip and 
afterwards finish by hand. This combination of 
dipping and spraying is, we believe, used to a very 
small extent, if at all, 

Spraying, from the point of view of the engineer, 
is probably of greater interest in connection with 
the treatment of large surfaces than in connection 
with the coating of comparatively small articles. 
Its great advantage lies in the very large saving in 
labour which it brings. Mr. Jennings stated that 
from 2 to 3 square yards of plain surface could 
easily be covered in a minute by spraying, or, 
taking a very low estimate, say 100 square yards 
an hour. This may be compared with 5 square yards 
an hour, which would be very quick working for a 
man with a brush. Spraying, as is generally 
known, is carried out by an apparatus having a 
nozzle to which two tubes are attached. One of 
the tubes leads to a paint reservoir, and the other 
to a vessel carrying air under pressure. The paint, 
which is also under pressure, ange up to the 
nozzle, and is broken into a fine spray by the 
compressed air. lation is carried out by a 
valve with a thumb-lever fitted to the nozzle. e 
two sprayers best known in this country are prob- 
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ably the ‘‘ Aerograph” and the Wells. The first 
is much used in connection with decorative and 
sign work, but is equally adapted for treating plain 
surfaces. The form of the Wells machine designed 
for the spraying of whitewash is probably known 
to most of our readers; painting-machines are, 
however, also built. 

The field for spraying in engineering work would 
appear to be very large, and it is matter for surprise 
thet the system is not more widely used, unless it 
be that the process has disadvantages which do not 
at first sightappear. For the treatment of bridges, 
roofs, and other structural iron-work, the system 
is apparently very well suited, while for the paint- 
ing of ships’ hulls, which frequently has to be 
carried out in very limited time, it should be ideal. 
A spraying plant of any magnitude naturally 
requires some form of motive power for working the 
air-pump, but this would usually impose no difli- 
culty for the type of work we have in mind. It is 
clear that the greater the amount of clear flat surface 
in the work to be painted the greater will be the 
advantage of spraying, and in some cases it would 
naturally not be suitable. At the discussion on Mr. 
Jennings’ paper, it was suggested that spraying 
was useless for painting lattice work owing to the 
loss of paint which would ensue. There is some- 
thing in this, but naturally much depends on what 
one calls lattice work. The system is clearly 
unsuited for painting garden trellis; but much 
lattice work, in the engineering sense, has members 
quite wide enough to be suitable for the method. 

There is no difficulty in using any type of paint 
or other material with spraying machines. We 
understand, indeed, that even tar may be satisfac- 
torily sprayed with quite a small air pressure. Some 
remarks were made on this point in the discussion 
to which we have referred, and it appeared to be 
generally supposed that even quite moderate pres- 
sures were objectionable. We believe that the 
Aerograph works normally with an air pressure 
of about 25 lb. to the square inch, but during the 
discussion speakers referred to apparatus working 
at 75 lb. and 200 lb. The meeting generally 
appeared to regard these latter pressures as quite 
out of the question, but they are not likely to 
appear very abnormal to engineers. There can be 
no objection to working at higher pressures than 
these if the results gained justify the extra expense. 
The matter of the air pressure can furnish no real 
handicap to the large employment of spraying in 
engineering work, and it is in connection with 
quite a different aspect of the matter, which was 
raised by several speakers at the meeting, that diffi- 
culty may possibly arise. These speakers stated that 
when spraying was carried out in a damp atmosphere 
a large amount of moisture was taken up by the spray 
and deposited with the layer of paint, so that if 
the painting was carried out on ironwork the surface 
of the material was attacked by the moisture and 
rapid rusting took place. We have no informa- 
tion as to the validity, or otherwise, of this 
criticism of the process, but if such an effect does 
take place to a serious extent, it will naturally 
affect the suitability of the process for much work 
in such a climate as that of this country. 








THE INTERNATIONAL RADIOTELE- 
GRAPHIC CONVENTION. 

Tue second Internaticnal Radiotelegraphic Con- 
vention, which met in London on June 4, and con- 
cluded its deliberations on July 5, came to an 
agreement as regards several important features 
which the first Convention, held at Berlin in 1906, 
left either undecided or in an unsatisfactory state. 
Thus it had been settled at Berlin that coast and 
ship stations—the official designation is board 
stations—should mutually accept and transmit 
messages irrespective of the system, but this rule 
had not been made obligatory for the exchange of 
messages between board stations. Certain States 
had, indeed, agreed upon this point as well; but 
Great Britain, the United States, and Italy had 
not signed that part of the protocol, and it is 
well known that one leading company refused to 
enter into communication with stations which were 
not using their instruments. Further negotiations 
were hence needed, and it had been foreseen, 
of course, that the rules would require re- 
vision by a new Convention. After preliminary 
meetings the Convention was opened by the 
Postmaster -General on June 4, in the _ build- 
ing of the Institution of Electrical Engineers on 
the Victoria Embankment. That the deliberations 





were not of a merely formal character is sufficiently 
shown by their protracted character; they lasted 
a full month, } ote which members were, of 
course, a good deal entertained, by the King at 
Windsor and elsewhere, and had opportunities also 
to visit works and installations. Thirty-seven 
countries were officially represented by 149 dele- 
gates, in addition to ten companies, whose repre- 
sentatives were entitled to speak, but not to vote ; 
some of the delegates were subsequently replaced 
by others, so that the total number of delegates who 
came to London for the Convention exceeded the 
number just stated. The meetings were not open 
to the public. Sir Henry Babington Smith pre- 
sided ; French was the official language. We will 
give a brief résumé of the results of the conferences. 

The Convention, which requires ratification, is 
divided into two parts: the Convention proper 
with an additional final protocol and the Réglement 
de Service. The Convention consists of twenty- 
three articles. The definition of coast stations and 
of board stations (not comprising permanently 
anchored ships) remains as before, Article 3 
enacts an exchange of messages, irrespective of the 
system, between coast and board stations, and 
between board stations. It does not force coast 
stations to a like exchange with other coast 
stations ; but that point is not so very important, 
and may be left to the next Convention, which is 
to assemble at Washington in 1917. There is also 
a clause added to this article for the purpose of not 
crippling research; it is provided that systems 
which cannot enter into communication with other 
systems may be used, provided that this in- 
capability be inherent in the system and not due 
to arrangements especially made with the object 
of preventing intercommunication. The following 
articles referring to the transmission of the received 
messages by the telegraph and cable lines, to ex- 
change of information on the service, and to the 
maiutenance of a service such as not to disturb other 
stations (Article 8), do not differ from those of 1906. 
Article 9 demands absolute priority for distress 
signals, no matter of what origin—that is to say, 
whether they come direct from a ship or indirectly 
from coast stations. Article 21 of the Reglement 
adds that the transmission of such signals, and 
its continuation and stoppage, must take place in 
accordance with the desire expressed by the ship in 
distress; the distress signalis - - - Peg 

The fees to be paid for a radiotelegram comprise 
a sum payable to the coast station and a board tax, 
in addition to the further sums due for forwarding 
the telegram on and to special transit charges. All 
further questions, so far not in the competency of 
the Bureau International de Union Télégraphique, 
are to be settled by additional conferences of dele- 
gates. At these conferences each country has one 
vote only, but colonies count as separate countries, 
with the restriction that the number of votes for 
any nation must not exceed six. Thus Great 
Britain has one vote, and additional votes for South 
Africa, Australia, Canada, East India, and New 
Zealand. Disputes between different States as to 
the interpretation of the Convention and to any 
modifications, are to be decided by arbitration. 
Article 21 is important. It prescribes that the 
Governments may erect military and naval stations, 
and special stations for service between fixed points, 
which are not subject to the general rules ; but 
such stations must take up distress signals, and 
must not disturb other stations. When these 
stations also accept public messages across the sea, 
they are bound of the ordinary regulations ; the 
regulations for the service between fixed stations 
are left to the respective country. The Convention 
is to enter into force on July 1, 1913. The 
final Protocol adds that the United States decline 
to sign any rule as to the tariff, since their tele- 
graphic service is mainly private, and that Canada 
reserves its right to impose a total maritime tax 
for messages coming from the United States and 
intended for ships. 

The service regulations demand (Article 2) that 
each coast station shall be equipped with apparatus 
for working with two wave-lengths, 300 m. and 
600m. ; other wave-lengths may only be used with 
the sanction of the respective Governments, but no 
wave-lengths intermediate between 600 m. and 
1600 m. are to be used in public service. Stations 


which exclusively enable ships to fix their position 
are to work with waves of 150m. For most ships the 
300-m. wave-length is to be regarded as the normal 
one, and every ship must be able to receive with that 
wave-length during service hours, So far as possible 





messages should be replied to with the same wave- 
length as received. e International Bureau will 
publish at intervals lists of all the stations with their 
full ‘‘nomenclatures,” comprising position, name, 
range, &c., of station, wave-length, hours of 
service, and tariffs. This nomenclature distin- 
guishes private stations, P ; public stations, PG ; 
restricted public stations, P R ; official stations, O ; 
permanent-service stations, N ; stations working 
with indefinite interruptions, X (Articles 4 and 5). 
The exchange of superfluous signals is interdicted, 
and experiments should be conducted only when 
not interfering with other messages, and then with 
special wave-lengths and with the smallest possible 
expenditure of energy (6). The waves should be 

ure, and direct antenna-sparks not be used, except 

y stations not commanding more than 50 watts of 
primary energy. Apparatus should be able to 
maintain a minimum speed of twenty words of five 
letters per minute. New stations should be 
equipped so as to be able to work at several 
ranges, smaller than their normal range, the mini- 
mum being 15 nautical miles, whilst special stations 
for enabling ships to take their bearings (radio- 
phares) should be limited to a range of 30 miles. 

The — of the special generator for the instru- 
ment should not exceed 1 kilowatt, measured at the 
binding screws, except when a ship is at least 
200 miles from any coast and anxious to send 
long-distance messages. No board station may be 
erected or worked without permission of the respec- 
tive Government, and the license must be shown 
to the proper authorities in foreign ports if called 
for. The Government (10) has also to license the 
operator, and two kinds of certificates are distir- 
guished. A first-class certificate is given to a man 
possessing sufficient practical and theoretical know- 
ledge of the apparatus and of the service regulations, 
and sufficient experience to maintain the regula- 
tion rate of transmission. A second-class certifi- 
cate is to be granted to operators who cannot main- 
tain full speed ; they may be employed as assistants 
or as operators on vessels which merely wish to 
telegraph in their own interest—fishing craft, e.,. 
The operators—this is an important rule of 
Article 10—are subject to the orders of the com- 
mander of the ship. All stations classified for 
permanent service (a) or for service for certain 
hours (b) (particulars of this classification follow 
in Article 13) must be equipped with an auxili- 
ary radiotelegraph outfit, comprising an indepen- 
dent source of power capable of keeping up 
transmission for six hours over a range of 80 or 
50 miles (permanent (a) or limited () services). 
Cases of complaints have to be examined by the 
authorities, and the licenses of the operator or 
of the station to be withdrawn after repeated 
offences. 

Most of the remaining articles are of smaller 
general interest. As regards the service hours 

Article 13], the important coast stations (a) should 

open day and night, and ship stations be open 
likewise, or during their special hours (b); vessels of 
the third category (c), having no definite hours 
or service, are not subject to any definite rules. 
Articles 14 to 19 deal with the charges ; Articles 
20 to 35 with transmission, 36 and 37 with the for- 
warding, 35 to 40 with special messages (prepaid 
replies, urgent messages, &., are now per- 
mitted). 

A few special features should be mentioned. 
According to Article 24, the customary call 
sent by any ship to a coast station which it 
is > gy should be omitted in waters 
which, like the English Channel, are much fre- 
quented. Such a call should not be made before 
the apparatus are well adjusted and before the 
station is within the normal range of the ship and 
within 75 per cent. of the range of the coast station. 
In making the call the ship should wait fora pause. 
If that be impossible, the ship should in general 
stop sending when a protest of interference comes 
from some quarter. A powerful station (Article 27) 
first should send in all cases the signal ——.. 
three times with the smallest possible amount of 
energy at least 30 seconds before putting on ful! 
power. Various restrictions are made with regard to 
more or less unnecessary matter which should not be 
telegraphed under ordinary conditions. Article 45 
regulates the transmission of weather and time 
signals. Weather telegrams should not exceed * 
length of twenty words, and time signals and 
weather signals (to be sent in the order just stated) 
should not take up more than ten minutes together; 
during this period other messagesshould temporarily 
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cease. What we have said will suffice to indicate 
that the Convention had no easy task, presuming 
even that all parties concerned were perfectly wil- 
ling to accommodate themselves to the interests of 
general convenience and safety. The difficulties will 
become greater as the number of stations and of 
messages is increased. At present the increasing 
interference troubles appear almost to threaten the 
further development of radiotelegraphy; but tele- 
phony has overcome difficulties which looked 
almost as formidable. The terrible disaster of the 
Titanic, then fresh in every mind, it may safely 
be assumed, helped to remove certain obstacles 
to a general understanding. Let us hope that 
the Convention will contribute to render such 
catastrophes impossible. 





THE TELEPHONE TRANSFER. 
(Continued from page 168.) 

WueEn the hearing of this case was resumed last 
week, Sir Alfred Cripps, appearing for the National 
Telephone Company, was able to announce that a 
certain measure of agreement had been come to 
between the two sides. A sum of 10,313,765/. had 
been agreed as the replacement cost of conduits, 
cables, bare wire, poles, exchange equipments, and 
subscribers’ apparatus. ‘This sum included materials, 
manufacturers’ profit, wastage, freight, wages up to 
the gang foremen, tools, sundries, and casualty in- 
surance; but not way-leaves, local and head-office 
administration and supervision, and the rest of the 
on-charges. These overhead charges and depreciation 
are now the only points left for discussion. Over and 
above the 10,313,765/ , the company’s estimate of cost 
was 18,133,193/., while the Post-Office estimate was 
12,143,865/. After depreciation, the difference between 
the two parties was even more marked, the company’s 
final claim being 15,871,085/., and the Post Office 
offering 7,334,794/. This difference, however, is largely 
a matter of principle, not a difference of opinion as to 
actual value of stated articles. 

Mr. J. F. C. Snell was then further cross-examined 
by Sir Alfred Cripps. He agreed that on the whole 
the company’s figures were consistent if you assumed 
their method was the correct one—though this was, of 
course, disputed. Sir Alfred referred the witness to 
Aberdeen and Chester, with the object of showing 
that where the Post Office had done work as con- 
tractors for the company, their on-charges were fairly 
comparable with the company’s claim, and much 
larger than their present allowance. It was agreed, 
however, to leave this for a later witness. 

Broadly speaking, Mr. Snell said he had not con- 
sidered what the system had cost the company at all, 
and also, speaking broadly, the company’s method of 
getting at the on-charges was a justifiable method, 
although he did not admit the accuracy of the actual 
figures, or that the figures, even if accurate, were rele- 
vant. Mr. Snell said he had taken 5 per cent. on what 
he estimated as contractor’s charges for the work 
to cover all expenses an employer would be put to. 
Nothing was allowed for head-office supervision and 
administration, because, in his opinion, such expenses 
had nothing to do with construction, but only with 
maintenance. He admitted that if the cost of estab- 
lishing the business had to be taken into account, these 
items must be allowed for. Supposing that the com- 
pany had properly allocated part of the salaries of 
their general manager and solicitor to construction, he 
still did not think this should be allowed. The 5 per 
ee consulting engineer’s fees should cover every- 

ing. 

In answer to Mr. Justice Lawrence, Mr. Snell 
admitted that an employer would consult a solicitor 
if he were engaged on construction works which cost 
several millions. All the same, he had always taken 
© per cent. on the contractor’s charges as an amply 
sutficient sum, and the company’s figure in their own 
books for head-office, engineering, and supervision was 
only 5.5 per cent. 

Generally speaking, his figures were built up from 
the Post-Office experience of work done without 
contractors ; but he did not think this affected the 
accuracy of his estimate. In the agreed figure of 
10,313,765. referred to above, he could not say how 
much work was done by manufacturers at manufac- 
turers’ profit. The prices for cable, for instance, had 
been taken from Callendar’s and the prices for labour 
from the Post Office records. He had added 10 per 
cent. on all items except material, because in the case 
ot cables the manufacturer and the contractor were 
‘© same, and two profits would not be charged ; or 
rather, the material price would include all necessary 
fit. He did not know as a fact whether the cable 
m.uufacturers had done the cable-laying in any case. 

‘ir Alfred said he hoped a further agreement would 
be come to as to the age of the plant, which would 
save discussion on that point. 

Mr. Snell, further cross-examined, said he had 
&ssumed the consulting engineer had an inventory of 








the plant given him before he began. It would not 
be part of a consulting engineer’s work to make it. 
He had looked on the problem as simply one of finding 
out the replacement cost of the works on a given date, 
and work preceding the completion of the detailed 
inventory was not included in his estimate. 

Sir Alfred then referred the witness to certain 
figures sent to the company by the Post Orifice last 
June. Mr. Snell said they were based on his calcula- 
tions. In the case of poles and standards, although 
the new value given now was practically the same, 
the depreciated value now was said to 210,000/. 
less. r. Snell said he must refer to his calculations 
to explain this apparent discrepancy. 

Re-examined by the Solicitor-General, the witness 
said he had not made any allowance for storage, 
because this was only required if the work were done 
piecemeal, and he proceeded on the assumption that 
it was done continuously. In answer to Mr. Justice 
Lawrence, he said he had allowed an amount for tem- 
porary storage during construction of 250/. for each 
centre, which, he thought, was ample. 

Mr. Snell repeated that 5 per cent. on the con- 
tractor’s charge should cover all expense the employer 
could be put to to complete the contract. It would not 
include head-oftice administration as defined by the 
company, because he did not think this wae necessary. 
The 5 per cent. would pay a consulting engineer and 
a competent staff of assistants to the number of 360, 
which was sufficient to design, supervise, and inspect 
the work. He had checked this by records of his own 
firm (Messrs. Preece, Cardew and Snell). 

Mr. G. H. Nisbett, the engineer and manager of the 
British Insulated and Helsby Cable Company, was 
then called to give evidence on behalf of the Post 
Ottice. He said his company both manufactured and 
laid cables very largely—the laying they did both in 
ducts made by themselves or by the purchaser of the 
cable. In the last five years they had manufactured 
60,000 miles of circuit of telephone cable. ‘They had 
done all the telephone - cable work in Glasgow, 
Brighton, and Portsmouth, when these municipalities 
started their own telephone systems. They had sup- 
plied cable to the National ‘'elephone Company, but 
had never done the laying for them. 

In cases where they did both, they charged a con- 
tractor’s profit on the work done in laying, not on the 
material supplied. They made no allowance for 
storage, as they ordered the necessary material to be 
delivered as required, and 90 per cent. of the heavy 
material was delivered straight on to the work. 
The Glasgow contract was about 40,000/., and the 
three contracts referred to were in progress simul- 
taneously. Of course, there was some temporary 
storage to allow for late or defective deliveries. They 
had had a local office and store combined in Glasgow. 
He thought the profits allowed by the Post Office 
estimates were rather what a contractor would like 
to get than what he would get. A profit of 10 per 
cent. on everything seemed to him rather high—on 
freight, for instance, he would be content with 5 per 
cent. He thought it was cheaper to get a separate con- 
tractor for laying cables. He had made estimates for 
the whole of the work, and his figures were slightly 
lower than those of the Post Office all through. He 
was prepared to do the work at those prices. The 
whole ot the cable work would take about 24 years, 
but they would sublet some parts of it. But it 
would take longer if cement blocks, as used by the 
National Company, were employed. He based the 
24 years on the use of cast-iron pipes or earthenware 
conduits. 

Mr. Snell’s scrap value of cables—32.4 per cent. of 
cost price—he thought was rather high. The depre- 
ciation method employed by the Telephone Company 
was fundamentally incorrect as between buyer and 
seller ; but if you were valuing plant which remained 
in the hands of one owner, it was a question of policy 
whether you employed the sinking fund or the straight- 
line method. is firm used the latter. 

Cross-examined by Sir Alfred Cripps, Mr. Nisbett 
said where his firm did both making and laying, the 
making department as ney cable to the contracting 
department at a price which included a maker’s profit, 
and the contracting department made a profit on 
their own work. ‘Their manufacture was a rapidly 
increasing one, Last year it amounted to about 
90,000 miles of circuit. In 1909 it would have been 
about 60,000 miles, and before that, less. He had 
arrived at 24 years by dividing the Telephone Com- 
pany’s requirements by his firm’s largest output. 
The Glasgow system, which cost 40,000/. to 50,000/., 
took about one year. He could not say whether his 
firm lost money over that contract; if they did, 
it was not very much. He could give no information 
at all about the Brighton and Portsmouth works, 
as they were about nine years ago, and the papers 
had probably been destroyed. His latest information 
as to making and laying telephone cable was about 
1904. He had done no other big jobs of the kind in 
this country. In taking 24 years as the time required 
to lay the cables, he had assumed he had given him 
a detailed specification for about three months ahead, 


and that he knew the rate at which the work had 
to be done. 

The Telephone Company had 465,000 miles of circuit, 
and in 1909 his company made about 60,000 miles ; 
but they were not working at high pressure. He 
assumed his company would sacrifice all other work. 
It would, therefore, be a question of policy whether 
they would take on a contract of this sort, although 
they could. He thought it would require about 2500 
tons of copper, the purchase of which would not affect 
the market price. Sir Alfred Cripps pointed out that 
the quantity was nearer 6000 tons for cables alone, and 
for tne whole works about 13,000 tons, and the witness 
admitted that to purchase such a quantity on one 
day would certainly put the price up. 

Mr. Nisbett said, further, his estimate of 24 years 
was for the cables and conduit work only. It would 
require about 1200 men, but he did not think there 
would be any difficulty in getting them. Having 
referred to his books, the witness said the Glasgow 
work was done under two main contracts, one of which 
took fifteen months and the other twelve months. The 
cost was about 77,000/. On the question of mainten- 
ance of telephone cable he had no experience, but in 
power work, he explained, you did not repair a cable 
from day to day, because you could not see it. A 
cable went on until it broke down, and was then 
replaced by a new one. The point made here by the 
company was that this was not maintenance which 
could increase with age. 

Re-examined by Mr. Buckmaster, K.C., Mr. Nisbett 
said his firm were prepared to do the work for the 
price he had named, which was below the Post Office 
estimate. 

The engineer-in-chief to the Post Office, Mr. William 
Slingo, was then called. He gave his experience (forty- 
two years) of work in the Post Office, and in some 
detail the rather elaborate organisation of the tele- 
graph and telephone system into sections and districts. 
As regards pole work and conduits, telegraphs and 
telephones were very similar, and the experience of 
one helped with the other. 

Material costs having been agreed, Mr. Slingo 
dealt with the on-charges. Engineering he took as 
14 per cent. on labour, a figure he obtained from his 
experience in the North Wales district in 1907-8. 
This district included Liverpool and Chester, and he 
thought results obtained from it were typical. These 
figures had not been got out specially for this case, as 
the Post Office had conducted an inquiry of their own 
to find out how much of the engineering and super- 
vision costs of the department should be allocated to 
construction and maintenance work respectively. 

Contractors’ supervision was 24 per cent. on labour, 
or 21 per cent. on labour, tools, and travellin 
expenses, which had been agreed. The allocation, o 
course, was made in hours first and then translated into 
money. The records of other places had not been 
kept, but he thought they would give substantially 
the same result. The figures included telegraph as 
well as telephone plant, but he thought the ratio of on- 
charges would be the same in each. Several questions 
were put to Mr. Slingo as to the administrative 
working of his department, and he explained that, as 
engineer-in-chief, he controlled the design of plant, 
es was responsible for regulations and discipline. 
He had no power to alter a scheme which had been 
prepared by one of the superintendent engineers, but 
could reject it wholly. Going back to the detailed 
figures, he thought 5 per cent. on labour costs would 
cover rent, rates, gas, water, and fuel, while 4 per 
cent. was ample for stamps and stationery, though, he 
explained, they had no experince of stamps. 

Nith regard to storage, the Post Stiice figures 
showed 0.03 per cent. on the construction cost was the 
amount for temporary storage, though, in answer to 
the Judge, Mr. Slingo admitted the permanent stores 
might be used to some slight extent for construction. 
He had not allowed for that. He thought 2 per cent. 
was a very large allowance for contingencies. 

The next point dealt with was the life of the plant. 
The witness said the life was determined by :—(1) 
Natural decay ; (2) accident ; (3) weather conditions ; 
(4) diversion of route, due to various circumstances ; 
(5) obsolescence ; and (6) inadequacy, due to develop- 
ment. Cast-iron pipes he gave 40 years, and wrought- 
iron 15 to 20 years. Electrolytic action had a very 
injurious effect on pipes, and the Post Office had spent 
18,0002. bonding pipes to avoid this. Wood troughs 
he gave 20 years; glazed earthenware ducts, 60 years; 
and earthenware pipes, 20 years. Mr. Slingo criticised 
severely the cement blocks as laid by the company, 
and put in tables showing how many of the ducts had 
been found to be blocked when tested. 

Cables laid underground were taken as having 
30 years’ life. The cables had been tested for electro- 
lysis in many towns by cutting a band out of the lead 
sheath and measuring the current passing the gap. 
The maximum amount recorded was 5 amperes. But 
even 30 years he thought too long, and he reduced the 
effective life to 20 years, after which period he 
thought the company’s cables would have to be re- 








placed, owing to the small number of spare circuits 
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rovided in them. The company’s poles were, accord- 
ing to Mr. Slingo, overloaded in many cases in such 
& way as to shorten their lives materially, and he 
thought the figure based on the Post Office records 
@ very generous one. 

Dealing with cables, Mr. Slingo had shortened the 
life because of the obsolescence of vulcanised india- 
rubber cable for serial use. Sir Alfred oo pro- 
tested that obsolescence was not a factor which could 
be considered, and Mr. Justice Lawrence said it was a 
point which must be subsequently argued. 

Mr. Slingo said the Post Office would take down all 
vhe aerial cables as they were faulty, dangerous, and 
did not harmonise with the Post Office system. Ex- 
change equipments were then dealt with, the witness 
explaining that the Post Office would replace magneto 
installations by central battery plant altogether ; also 
a number of the company’s magneto exchanges were 
overloaded and could not be extended. Summing up, 
he thought it would take three years to construct the 
company’s system and would employ 15,000 men, whom 
he would have no difficulty in finding. 

Sir Alfred Cripps began his cross-examination by 
producing the Post Office return to Parliament of their 
capital expenditure on telephones, and questioned 
Mr. Slingo to show that this would have been a 
better basis on which to build up the cost of the com- 
pany’s system than the tenders of a hypothetical con- 
tractor. The figures showed an expenditure in London 
for the year ending March, 1911, of 3,913,204/., 
which, after certain necessary adjustments, gave an 
average of 38.7/. per station, while Mr. Snell had 
given an estimate of the company’s plant at 25/. per 
station. 

Mr. Slingo admitted this would be a reasonable 
method to get at the cost if the plant and conditions 
had been the same in the two cases, but they were 
not. Further questioned, he admitted the Post Office 
had compulsory powers and the company had not ; 
but the company’s plant was cheaper, and they put 
up overhead work, while the Post Office work was 
underground. He was not responsible for the figure 
in the Parliamentary return, and did not know how it 
was arrived at. 

He had not gone on the basis of actual cost to the 
Post Office, with adjustments. to allow for the differ- 
ence in character of the plant, because he did not 
think it the best test. He could not get the salary 
charges for work as apart from maintenance, for 
instance. Sir Alfred pointed out that this allocation 
was actually made in the Parliamentary return. Mr. 
Slingo said that even if his estimate for the company’s 
plant were 25/. a station, and the actual cost to the 
Post Office were 40/., he would not change his estimate 
if he had confidence in it. The Parliamentary return 
was probably based on the works’ orders, which 
showed only material and labour. 

Sir Alfred said that in that case the rest of the 
amount must be on-charges, which was precisely the 
item here disputed. 

Mr. Justice Lawrence asked the witness if this return 
would not be a suitable check on his estimate ; but 
Mr. Slingo insisted that the conditions differed too 
materially. To take the inventory and simply price it 
out was the easiest method. He could not say whether 
instructions had been given to do it that way, or 
whether the engineerin department had done it on 
their own initiative. r. Snell had really made the 
valuation. Dealing with the 14 per cent. referred to 
above as the percen to be added to the labour costs 
for supervision, Mr. Slingo said this did not include the 
superintending engineer and his staff. If they were 
to come in, the total would be more than doubled ; 
but he did not think the superintending engineer was 

_ *Joeal” in the sense in which he used ‘‘ local” super- 
vision, though actually he was. 

Sir Alfred then took the witness to the cases where 
the Post Office had done work for the company, with 
the object of showing that their actual capital cost 
(the basis of the rental paid by the we oe | to the 
Post Office) was much larger than the capital cost as 
now estimated. In these cases 15 per cent. had been 
added to the cost to get the capital outlay, but Mr. 
Slingo would not admit this represented supervision, 
but said it was simply an agreement. The witness 
also said in one case (Chester) the increased cost was 
due to the high price of copper; but Sir Alfred 
pointed out that when the work was done ones was 
quite low. The price charged appeared to 130/ 


roduce the works’ 


ton. Mr. Slingo said he would 
rdeen, on which 


orders, both for this job and for A 


per ton, while the market price was about 60/. per egg (ceniors), and Class 2 (juniors). 





Sir Alfred made a similar criticism. 

Questioned further with regard to on-charges, Mr. | 
Slingo said he had taken all his figures from North 
Wales records. Hedid not know how much under- | 
ground work had been done there, nor how much | 
overhouse, but would not admit the work was} 
very simple; he thought it y= A poo In con- | 
sidering his 14 per cent. on labour costs for sus- 


pension, he had made no allowance for extra cost 
of work in London ; the difference was very small. 
He did not know how many men were employed | 


in North Wales during his typical period. The 
supervising staff might have numbe twenty-one, 
and the average number of men 330. Dealing with 
administration, Mr. Slingo said the accounts of the 
sectional engineer were sent through the super- 
intending engineer to London. The sectional engineer 
was suaeedile for quantities, and converted them 
into money by the aid of a rate-book, which was re- 
vised from time to time by the head office. The super- 
intending engineer saw that accounts were made on 
the right form, but did not check them in detail. 

All orders for stores were placed through the Con- 
troller’s office, and the Controller fixed the price at 
which they were issued. The expense of the stores 
was in the expenses of the Controller's department. 
He had not included any allowance for the expenses of 
this department in his cost estimate, though he 
admitted that an element in the cost of the work as it 
was ies carried out had always been ordering and 
storing. is 5 per cent. for the consulting engineer 
included anything that was necessary for secretary, 
accountant-general, and solicitor. Turning to depre- 
ciation, he admitted an electric current did no harm if 
it were simply passing along the lead sheath of a 
cable. The harm was done where it left the cable. 
He had no figures showing any harm done to cables in 
London. He had no knowledge of any protective 
devices being applied to telephone cables to minimise 
the effect of such damage, though he knew power 
companies had to put in some form of protection. 
As to defective insulation, Sir Alfred suggested that 
5 megohms per mile was amply sufficient, and Mr. 
Slingo said it might be if the circuit were not joined to 
a trunk wire. If low insulation were ruled out as a 
fault, out of 106,000 miles of single wire, 1567 were 
alleged to be defective. 

Re-examined by the Solicitor-General, Mr. Slingo 
said all Post Office iron pipes were bonded and the 
cables earthed to avoid electrolysis, but the company’s 
cables were not. With regard to the figures of con- 
struction cost per station which Sir Alfred Cripps had 
put to the witness from the Post Office returns, . said 
the comparison was not a fair one, because the Post 
Office figures included credit for plant which was 
removed, but not for the cost of putting up the plant 
or supervising the erection. 

Sir John Simon then took the witness to the Chester 
case, referred to above, with the object of showing 
that the price the Post Office had char, was 4 fair 
one, on which Mr. Justice Lawrence pointed out that 
this cut both ways. If the price then were fair, the 
—_ now suggested might be said to be too low. Sir 

ohn said he must admit the Post Office had chosen a 
very high price for copper,and their added percentages 
might criticised. The North Wales figures, the 
witness said, were got out because the engineers com- 
—— they were worked too hard. He thought the 

gures quite typical; even if the work done were 
simpler than usual, he thought the proportionate super- 
vision would be the same. In further answer to Sir 
Alfred Cripps, Mr. Slingo said in North Wales his staff 
was increased after the investigation, but not on 
account of it. 
(To be continued.) 








ConTEMPLATED RIVER REGULATION AND WATER-POWER 
EXPLOITATION IN THE Conco.—An important semi-State 
Congo concern is having two rivers, or sections of rivers, 
of an aggregage a of some 450 miles, accurately 
surveyed by a Swedish engineering firm. The purpose of 
this survey, which will take about a year and a-half, 
is to prepare a scheme for the regulation of these rivers 
with a view to their being made navigable, and to ascer- 
tain the possibilities of utilising their water power for 
hydro-electric stations. 





Tur KEIGHLEY ASSOCIATION OF ENGINEERS: Essay 
Comprtition.—The above Association is offering prizes 
for essays on technical subjects. There are two sections 
under which competitors can enter. In Section I. the 
Council offer prizes for the best description of the method 
of manufacturing a section or part of a machine (of which 
a drawing may on application from the hon. secre- 
tary) giving an idea of the pattern-making, moulding, pre- 

ing, and machining required, sketches being essential. 

irst prize, 3/. 3s.; second prize, 1l. 1s. In Section II. 
the Council also offer prizes for the best papers written on 
any subject ae eg to modern engineering, the 
writer being allowed to choose his own particular section 
of work. The competition is divided into two classes— 
Each writer must 
a member of the Association or reside or work in the 
Borough of Keighley. Each paper must consist approxi- 
mately of 2000 words, and be signed under a nom de plume 
—the writer’s own name and address to be given, however. 
The adjudicators will consist of members of the Council 
(and other co-opted helpers, if necessary), the sealed 
egy ee not being opened until the adjudications have 
been fixed. Class 1—first prize, 2/. 2s; second prize, 
ll. Is. Class 2—first prize, ll. 1s.; second prize, 
10s. 6d. The successful papers will be read before the 
members of the Association during the winter session. 
The essays must be lodged with the hon. secretary, Mr. 
Rob. Hudson, South-street, Keighley, not later than 
December 31, 1912. The secretary will be pleased to give 
further information. 





NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Market.—Last Thursday morning 
the pig-iron market was easier, and the business was 
confined to 5500 tons of Cleveland warrants at 66s. 4d. 
and 66s. 3d. cash, with sellers over at 66s. 34d. cash, 
66s. 8d. one month, and 67s. 3d. three months. further 
decline took place in the afternoon, when 5500 tons of 
Cleveland warrants were dealt in at 66s. 2}d. cash, 66s. 3d. 
thirteen days, 66s. 6d. one month, and 67s.. 1d. and 
67s. 04d. three months. Closing sellers quoted 66s. 24d. 
cash, 66s. 7d. one month, and 67s. 1d. three months. n 
Friday morning the market was an. but the tone was 
firmer, and Cleveland warrants, 1500 tons, changed hands 
at 66s. 4d. and 66s. 3d. cash. At the close sellers 

uoted 66s. 34d. cash, 66s. 8d. one month, and 67s. 3d. 
three months, and there were sellers of hematite at 81s. 3d. 
cash. The afternoon session was quite idle, and sellers 
of Cleveland warrants named 66s. 34d. cash, 66s. 8d. one 
month, and 67s. 14d. three months. Cash buyers of 
hematite offered . 9d., but there were no declared 
sellers. On Monday morning Cleveland warrants were 
the turn firmer, and 5000 tons changed hands at 
66s. 4d. and 66s. 34d. cash, 66s. 74d. twenty - five 
days, and 67s. 2d. three months, and closing sellers 

uoted 66s. 4d. cash, 66s. 9d. one month, and 67s. 24d. 
three months. Hematite was stronger, with cash 
buyers at 8ls. In the afternoon the tone of the 
morning was maintained, and some 4000 tons of Cleve- 
land warrants were done at 66s. 44d. cash, 66s. . one 
month, and 67s. December 25. Sellers’ closing prices 
were 66s. 54d. cash, 66s. 94d. one month, and 67s. 4d. 
three months. On Tuesday morning Cleveland warrants 
were steady, and changed hands at 66s. 44d. and 66s. 5d. 
cash, 66s. 54d. ten days, 67s. January 1, and 67s. 14d. 
three months. The turnover was 5000 tons, and sellers’ 
prices at the close were 66s. 6d. cash, 66s. 10d. one month, 
and 67s. 3d. three months. The afternoon session was 
ye ny _and only one lot of Cleveland warrants was 
ealt in at 66s. 6d. three days, with sellers over at 
that figure for cash, 66s. 104d. one month, and 67s. 2d. 
three months. When the market opened to-day (Wednes- 
day) the tone was stronger, but business was limited 
to 3500 tons of Cleveland warrants at 66s. 74d. cash, 
67s. 2d. January 1, and 67s. 3d. three months. The close 
was firm, with sellers at 66s. 74d. cash, 67s. one month, 
and 67s. 5d. three months. ematite was quoted at 
82s. 6d. three months sellers, but buyers offered 6d. less. 
In the afternoon Cleveland warrants were again firm, 
and 3000 tons were done at 66s. 74d. and 66s. 8d. cash and 
66s, 11d. one month, and sellers’ closing quotations were 
66s. S . cash, 67s. 1d. one month, and 67s. 5d. three 
months. 


Sulphate of Ammonia.—The sulphate of ammonia 
market is very dull just now, and with an easier demand 
the price is weaker this week. For prompt lots the 
quotation is now 14. per ton, Glasgow or Leith. 


Scotch Steel Trade.—Scotch steel-makers report little 
change in the recent prevailing conditions, and work is 
being steadily pushed forward. General activity still 
characterises the industry in all its branches, and in some 
of them the output during the past few months must 
surely have reached the record mark. The export inquiry 
for heavy material has been large, and India, Australia, 
and Japan are again seeking fresh lots, while bookings 
include some fairish quantities of boiler-plates for Holland 
and Denmark. Black and galvanised-sheet makers have 
again been adding to their order-books, and inquiries for 
other considerable quantities are presently in the market. 
In the case of structural sections and angles, the pro- 
ducers of these are —- well off for orders, and fresh 
engagements are reported for consumption in Northern 
Europe. Prices for all classes of steel material are very 
firm, and in some cases makers are rather keen on another 
advance, but so far nothing has been arranged officially. 
At any rate, full list prices are being named for fresh 
business. 


Malleable-Iron Trade.—There is no lack of demand in 
the West of Scotland malleable-iron trade at the present 
time, but as there is already so much work booked, new 
contracts can only be taken for forward delivery. The 
aga output is on a large scale, and prices keep very 

rm. 


_ Scotch Pig-Iron Trade.—The Scotch pig-iron trade 
is still very active, but most of the local dealing is for 
owe delivery. Producers are not very keen sellers of 
orward lots, but, all the same, they have fixed up some 
fairly decent orders for shipment to the Colonies during 
the first three months of next year, at prices. 
Export inquiries are also very cathslaghey. he ordinary 
—- are exceedingly scarce at the present time, both 
o. 1 and No. 4 being especially so. The following are 
the market quotations per ton for makers’ (No. 1) 
iron :—Clyde, 81s. 6d.; Summerlee, 81s. ; Calder, 79s. ; 
Gartsherrie and Langloan, 82s. 6d. (all shipped at Glas- 
gow): Glengarnock (at Ardrossan), 82s. 6d.; Shotts (at 
ith), 81s.; and Carron (at Grangemouth), 8ls. The 
deliveries of hematite are ona heavy scale, as steel-makers 
are requiring large quantities, but fresh business is ex- 
ceedingly quiet, as sellers are wanting 85s. per ton, 
whereas consumers are unwilling te give more than §4s. 





Larce New Moror Vxesset.—A Norwegian firm has 
ordered a vessel, of 6200 tons dead-weight, from the 
Sérlandet Shipbuilding Company, for the Norwegian 
Mexico Line. The Germania yard in Kiel is to supply 
a Germania motor of 2000 horse-power with 90 revolu- 
tions per minute. This is the largest vessel hitherto 
built in Norway. 
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NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
South African Trade.—Sir R. 8. Holland, H.M. Trade 
Commissioner for South Africa, expressed some surprise, 
on a recent visit to Sheffield, that so few manufacturers 
called upon him to make inquiries about trade prospects 
in the colony. On a previous visit he had more inquiries 
in Sheffield than in any other city he visited. He prob- 
ably hit the right explanation when he said to an inter- 
viewer that he expected the local manufacturers were so 
busy, and their hands were so well filled, that they 
had no need to look for fresh outlets for thsir pro- 
ducts. Such an attitude is readily comprehensible in 
view of the present conditions in the city’s trades, 
but it is a policy which, just as indisputably, is short- 
sighted. _by | 
Government representative is the absolute rarity in 
business dealings—something for nothing. When Shef- 
field manufacturers neglect the opportunity of —— 
at such small trouble, information which may be ex - 
ingly beneficial to their trade interests, — lay them- 
selves open to the defeats which more pushing foreign com- 
petition so often inflicts upon them in Colonial markets. 


South Yorkshire Coal Trade.—There is very little that 
is new to be said about the position in the local coal 
trade. Thestate of affairs in house coal was not unexpected, 
although the quietness is lasting rather longer than was 
anticipated. There was such an exceptional amount of 
buying in the latter part of the summer that October was 
looked upon as sure to beaslack month, and mild weather 
has helped to verify the expectation. However, inquiries 
must come soon, and there is a distinct possibility of a 
further advance in prices, which have up to now been 
very firm. Hard is a very active branch, both on 
home and export account, and the collieries are taking a 
very firm line with regard to quotations. They will not 
entertain even trifling reductions. Quotations :—Best 
branch hand-picked, 16s. to 16s. 6d. ; Barnsley best Silk- 
stone, 14s. 6d. to 15s. 6d.; Derbyshire best brighta, 12s. 6d. 
to 13s. 6d. ; Derbyshire house, 11s. 6d. to 12s, 6d. ; small 
nuts, 9s. to 10s. 6d. ; Yorkshire hards, 12s. to 12s. 6d. ; 
Derbyshire hards, 11s. 6d. to 12s.; rough slacks, 7s. to 
8s. ; seconds, 4s. 6d. to 5s. 6d. ; smalls, 3s. 6d. to 4s. 6d. 


Iron and Steel.—There is still practically nothing doing 
in the local iron market. Prices remain firm, and have 
not shown further movement, and makers are adopting a 
very independent attitude. In order to do something 


towards meeting the shortage in billets, there has been | 8/, 2s, 6d 


some increase in furnace capacity, but this is still very 
inadequate, and steel manufacturers are handicapped by 
the restricted deliveries of this material. One of the 
outstanding features of the trade prosperity in Shef- 
field is the great activity in the East End. Armament 
work is of so extensive a character that both Vickers 
and Brown’s are finding it necessary to make exten- 
sions. Large new shops are being put up, and Messrs. 
Brown’s are making special provision for forging the 
largest type of turbine drums. Amongst the foreign 
orders there are some specially important Japanese 
contracts. There are large armour-plate orders in hand for 
Spain. One of the busiest departments is that devoted to 
the manufacture of projectiles. Messrs. Grayson, Lowood 
and Co., have got extensive and valuable orders for fire- 
bricks. Large new premises will shortly be opened at 
Tinsley by one of the Sheffield steel firms. High-speed 
steel is‘* booming,” and large quantities are going abroad, 
to the Continent and the United States. The produc- 
tion is stated to be half as much again as that of last 
year. The tool-makers are well occupied, but the season 
order may be less extensive than usually. 





VEREIN DEUTSCHER INGENIEURE.—A minimum of 200 
members is required for the constitution of an English 
branch, under the rules of the Hauptverein, and since at 
present only about 125 members of the Verein Deutscher 
Tugenieure are living in the United Kingdom, new 
members mus’ join to attain this object. In the opinion 
of the Committee many engineers in touch with German 
engineering science live in England, ready to ise 
the obvious value of membership, who would like to see 
‘moma ties and intercourse established with their col- 
eagues. A social meeting of the members of the Verein 
Deutscher Ingenieure will take place on November 5, at 
8 p.m., at Frascati’s Restaurant, Oxford-street. London, 
W., to which an invitation is given by the Secretary, 
Mr. Robert J. Marx, 133-139, Finsbury Pavement, E.C. 


“Scrrpygr’s Macazinge.”— The October issue of 
“Scribner’s Magazine” contains two articles dealing 
with the problems connected with modern railway 
Stations in great cities. The first is entitled ‘‘The 
Terminal—The Gate of the City,” and is by Mr. W. 
Symmes Richardson. The second is entitled ‘‘ The 
Problem of the Modern Terminal,” and is by Mr. 8S. O. 
sunn. Both articles are well illustrated, and are in- 
terestingly written. They deal with many striking 
examples of station architecture, of which we have far 
too few in this country. On the Continent the main 
Station is often one of the features of the town. The 
same may be said now of America, which boasts of the 
largest stations in the world, many of them being un- 
equalled for the imposing style on which they are planned 
and built. Theeconomics of grand structures of this kind 
are not calculable; it is possible that in America the 
error 1s sometimes on the side of extravagance, while 
here the reverse may be true. Whatever may be said 
against them, however, there is no doubt that the Ameri- 
cau railroad companies have determined that their stations, 
in the case of large centres, shall form worthy contribu- 
tions to the architectural features of their cities, and in 
this they have won more than a fair degree of success. 


nformation from the spot delivered by a| also 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade. — Business in pig iron is 
still quiet, but buyers are not so backward as they have 
been, and traders take a rather cheerful view of the situa- 
tion. Sales have undoubtedly been checked by the war in 
the East ; but against this detrimental influence we have 
satisfactory reports from America, steady decrease in 
stocks here, and good shipments. Practically the only 
stock of pig iron in existence is the 255,327 tons of Cleve- 
land iron in the public warrant stores here, and this is a 
reduction since the beginning of October of 21,974 tons. 
Values of Cleveland iron are once more gery be p. No.3 
g-m.b. is now 67s. for early f.o.b. delivery, and that price is 
named for No. 4 foundry, the supply of which is inade- 
quate. No. 4 forge is hardly obtainable, and forthe first time 
for a number of years it is realising more than No. 3, the 
price now being 67s. 3d. to 67s. 6d. Mottled and white 
iron are each 66s. 6d. There is a very plentiful supply of 
No. 1 Cleveland, which is offered rather freely at 71s. 3d. 
Demand for East Coast hematite pig is good, but there is 
very little iron available, and consequently sales are on a 
very limited scale. Nos. 1, 2, and 3 stand at 80s. for this 
ear’s delivery, and for spring business the price is 82s. 6d. 
‘oreign ore is still inactive, but values are fully main- 
tained on the basis of 23s. ex-ship Tees. Freights, Bilbao- 
Middlesbrough, are 7s. 7$d. to 7s. 9d. Coke is very 
scarce, and has further advanced in price. Up to 26s. is 
now quoted for average blast-furnace qualities delivered 
at Tees-side works. 


Manufactured Iron and Steel.—In the manufactured 
iron and steel trades few new orders are being placed 
just now, but all the works are going at full ure, and 
several firms have contracts made which will keep them 
busily employed well into 1914. Under these favourable 
conditions manufacturers are not pressing sales. Messrs. 
Dorman, Long and Co. are constructing an additional 
80-ton steel furnace at their Middlesbrough works. 
Quotations all round are strong, and further advances are 
anticipated. Common iron bars are 8J. 10s.; best bars, 
8/. 173. 6d.; best best bars, 9/. 5s.; iron ship-plates, 
71. 1os.; iron ship-angles, 8/. 10s. ; iron ship-rivets, 9/. 15s. ; 
iron girder- plates, 8/. 2s. 6d.;iron boiler-plates, 8/. 17s. 6d. ; 
steel bars (basic), 8/.; steel bars (Siemens), 8/. 10s. ; 
steel ship-plates, 8/.; steel ship-angles, 7/. 12s. 6d.; 
steel boiler-plates. 9/.; steel strip, 8/.; steel hoops, 

a -; Steel joists, 7/. 5s.—all less the customary 
24 per cent. discount. Cast-iron railway chairs are 4. 10s. ; 
light iron rails, 7/.; heavy steel rails, 67. 12s. 6d. ; and 


. 


- 


— railway sleepers, a2 net at works. 7 
8 vanised corruga’ ets, 24 gauge, in bundles, 
121. Soy rene the usual 4 per a. _ 


Ironstone Miners’ Wages Advanced.—A meeting of the 
Cleveland mine-owners and representatives of the iron- 
stone miners was held at Middlesbrough this week, Mr. 
A. F. Pease presiding. At a meeting held a fortnight 
previous, the mine-owners told the men that the ascer- 
tained selling price of No. 3 Cleveland pig iron entitled 
the miners to an advance of 4} per cent. At this week’s 
meeting the men’s representatives p the mine- 
owners, and after some discussion, it was agreed to 
advance wages by 5} per cent. The men’s representa- 
tives presented claims in respect of rates paid to surface- 
men, and it was understood that a meeting will be held 
to consider the same. 


Trade Statistics.—The quarterly returns of the Middles- 
brough Chamber of Commerce, just issued, show that at 
the end of September of 78 blast-furnaces in blast witbin 
the port of Middlesbrough 60 were in operation. The 
make of pig iron in Middlesbrough during the third 
quarter of the year reached 590,000 tons, as compared 
with 520,000 tons for the previous quarter, and 565,000 
tons for the third quarter of last year. Imports of foreign 
ore to Middlesbrough last quarter amounted to 627,851 
tons as against 338,378 tons for the previous quarter, 
and 434,238 tons for the third quarter of 1911, The total 
value of goods, other than coal and coke, exported to 
foreign and colonial destinations from Middlesbrough 
during the third quarter of the year amounted to 
3,193,548/., or 1,251,801/. more than for the correspond- 
ing period a year ago. 





MERCANTILE Navigs.—Germany now claims to have 
taken the second rank among the ‘mercantile navies of 
the world. Great Britain ranks first, and the United 
States formerly came second ; but last year the tonnage 
of the German mercantile marine reached an aggregate 
of 4,510,000 tons, while American a vessels only 
mustered between them 4,460,000 tons. e@ increase in 
the German mercantile navy during the last ten years 
was as much as 66 per cent. 





British Torrpgpo-Boat Derstrorrers.—The names of 
the twenty new destroyers provided for in the Navy 
Estimates of 1912-13 are as follow :—Daring and n, 
building by Messrs. Thornycroft and Co., Woolston ; 
Haughty, Havock, Hereward, and Hotspur, building by 
Messrs. Yarrow and Co., Scotstoun ; Florizel, Ivanhoe, 
Talisman, and Waverley, building by the Fairfield Ship- 
building Company, Govan ; Orlando and Viola, building 
by Messrs. mny Brothers, Dumbarton; Portia and 
Picton, building by Messrs. Beardmore and Uo., Glasgow ; 
Red Gauntlet he | Rosalind, building by Messrs. J. 8. 
White and Co., Cowes; Rob Roy and Rocket, building 
by Palmer’s Shipbuilding Company, Jarrow-on-Tyne ; 
and Sarpedon and Ulysses, building by Messrs. Swan, 
Hunter and Co., Wallsend-on-Tyne. 





NOTES FROM THE SOUTH-WEST. 


Cardif.—Business in the steam-coal trade has been 
rather — arrivals over the week-end of steamers 
due to loading having proved disappointing. Colliery 
owners still, however, show confidence in the future, and 
they report satisfactory order-books for November load- 
ing, so that quotations have been well maintained, except 
for prompt deliveries. Russian naval agents have been 
visiting Cardiff and have taken up tonnage loading for 
Odessa. The best Admiralty large steam coal has made 
163. 6d. to 17s. per ton; secondary qualities have ranged 
between 15s. 9d. and 16s. 6d.; best bunker between 
10s. 6d. and 11s. ; and cargo smalls between 9s. 3d. and 
9s. 9d. per ton. The best household coal has realised 
18s. to 18s. 3d.; good households have brought 17s. to 
17s. 3d.; No. 3 Rhondda 16s. 6d. to 17s.; and smalls, 


12s. to 12s. 6d. per ton. No. 2 Rhondda large has made 
lls. 9d. to 12s. 3d. ; and No. 2 smalls have brought &s. 6d. 
to 9s. per ton. Special foundry coke has obtained a 


quotation of 29s. to 3ls.; good foundry coke, 25s. to 28s. ; 
and furnace ditto, 21s. 6d. to 22s. 6d. perton. As regards 
iron ore, Rubio has made 22s. to 22s. 6d. per ton, pon a 
basis of 50 = cent. of iron, and charges, including freight, 
insurance, &c., to Cardiff or Newport. 


Dlanelly.—The tin-plate works have continued active, 
the demand being well maintained ; prices are hardening 
in consequence of the increasing cost of raw materials, 
and makers decline new business, except upon higher 
terms. It is feared that the Balkan hostilities will exert 
a disturbing influence upon business, Roumania being a 
considerable purchaser of \ Welsh plates. Steel bars have 
been in good demand at somewhat higher prices. 


Wireless in Wiltshire.—The authorities contemplate 
the erection of a wireless telegraph station at Shepherd’s 
Shore, near Devizes. Extensions are now being carried 
out at Devizes Barracks, about 2 miles from the site 
named for the new station. 


More Welsh Coal.—Mr. T. Taylor, qeepeiotne of col- 
lieries at Energlyn, vam pee and Darranddu, com- 
menced sinking operations at Nantgarw in June, 1910, 
employing about 200 men, under the management of Mr. 
D. Jones, at two shafts 19 ft. in diameter. At 487 yards 
the Small Rock Seam of house coal of superior quality 
was struck. It isa 3-ft. seam. The new pit, which is 
situated only 7 miles from Cardiff, close to the Cardiff 
Railway Company’s line to Rhyd-y-felin, will, it is 
anticipated, yield 500 tons per day. Sinkings will be 
continued, and there is every indication that LY the end 
of the year the Large Rock will be reached. hen 
the lower measures of the colliery are fully developed, 
it —— that the yield will be increased to 2000 tons 
per day. 


Canada and Southampton.—The Canadian Government 
has given an order to Messrs. J. T. Thornycroft and 
Co., Southampton, for a small steel armoured steamer 
for czstoms patrol work in the Gulf and the St. Lawrence. 
The steamer is to have twin-screws and triple-expansion 
engines working up to 2000 horse-power. er cost will 
be about 55,000/. 








“University Extension Lecrures.”—On Thursday, 
October 24, Mr. Kaines Smith, M.A., delivered a most 
interesting lecture on architectural decoration. He said 
that from the eleventh century to the fifteenth decorative 
ideas were concerned rather with detail than with con- 
struction. The medieval artist sought to vary the blank 
8 of a wall by architectural designs, or to emphasise 
the construction of an arch by duplicating its form. His 
activities were chiefly direc to the walls, parapets, 
doors, and windows of buildings. The thirteenth-century 
Early English arcade was one of the most beautiful forms 
decoration could take, but these arcades had seldom any 
constructive value. Where the Norman architect had 
only tentatively used a circular arch, the thirteenth- 
century artist duplicated the line of the arch, often 
adding a trefoil he»sding, which was the richest and 
commonest form of thirteenth-century ornament. Speak- 
ing of fourteenth-century decoration, the lecturer said 
that it showed a greater tendency to spread over 
the surface of the building, and the constructional 
form of the arch me more varied than at any 
other time. There was at the same time a gradual 
spread of decoration to the outside of buildings, and 
where the carving was in extremely slight relief we 
might be sure that it was originally enhanced by colour. 
Decoration, especially in window tracery, became rapidly 
more exuberant; the windows had grown larger and 
lent themselves more readily to complicated designs; 
holes were pierced in the solid stone—based on the 
use of light as a decoration—and in some cases the 
window became a network of masonry. This is most 
noticeable in the work of French fifteenth-century artists, 
who lost sight of the fact that they were working in 
stone at all, and eventually produced what was known 
as the Flamboyant style. But towards the end of 
the fourteenth century in England this tendency to 
extravagance received a distinct check. The English 
artists realised the necessity for stiffening the effect of 
tracery, and they finally created the English Perpen- 
dicular architecture, when the building became its own 
decoration, the architect seeking to make it beautiful by 
construction alone. These lectures are held on Thurs- 
days at 3.30 p.m. in the Victoria and Albert Museum. 
Tickets may be obtained from Miss Gaudet, 120, Cheyne- 
walk, Chelsea. Students attending the University Exten- 
sion lectures are informed that Miss Gaudet has arranged 
to conduct visits every fortnight to buildings of interest 
in London. 
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THE LAUBEUF SUBMERSIBLE BOAT 


“ DELPHIN ” 


FOR THE GREEK NAVY. 


CONSTRUCTED BY MESSRS. SCHNEIDER AND ©CO., ENGINEERS, CHALON-SUR-SAONE. 

















We illustrate above the Laubeuf submersible boat 
Delphin, built by Messrs. Schneider and Co. at their 
Chalon-sur-Sadne yard for the Greek Navy. We 
gave a brief description of the Laubeuf type of 
submersible boat in a former issue (see ENGINEERING, 
vol. xcii., page 226). The Delphin left Toulon harbour 
on September 30 last, and arrived at Pirwus on 
October 5, having covered at one stretch, without 
calling at any intermediate port, the 1100 miles 
which separate the two harbours, a performance which 
reflects credit both upon its design and upon the skill 
of the Greek crew in charge. The Delphin has a length 
of 50 m. (164 ft.); she displaces 300 tons at the 
surface, and 460 tons when submerged. She is pro- 
pelled when at the surface by two es 
which give her a speed of 14 knots ; when submerged 
her two electric-motors give her a speed of 9 knots. 
She has a radius of action of 1800 miles, and carries 
four torpedo-launching tubes on deck and one astern 
for 450-mm. (17.7-in.) torpedoes. 





Leipzig Exuipition.—The period of notice for intending 
exhibitors at the International Building Exhibition, 
Leipzig, 1913, has been extended. The term of notice for 
private exhibitors, which was originally to terminate on 
October 1 last, has been extended to January 1, 1913. 
Space has already been booked to the value, roughly, of 
1,000,000 marks. Application should be made to the 
Literary Bureau of the Exhibition, Leipzig. 





Lectures ON ILLUMINATING ENGINEERING.—The first 
of the special series of lectures on illuminating engineer- 
ing at the Polytechnic (Regent-street, W.) took place on 
Friday, the 25th ult. In this introductory lecture Mr. W. 
C. Clinton, of University College, gave a brief account of 
the fundamental laws of light and colour, and showed 
some interesting experiments illustrating the appearance 
of coloured objects illuminated by the arc-lamp, the mer- 
cury vapour-lamp, and the neon tube, The next two lec- 
tures of the course, on November 1 and November 8, will 
deal with electric lighting, and will be illustrated by 
lantern-slides and exhibits of the latest types of lamps. 


Prersonat. — Mr. Arthur Windsor Richards, of the 
Army and Navy Mansions, London, has been appointed 
the special representative of the board of directors of the 
New Russia Company, Limited, and general superinten- 
dent of their works in Russia, where the company own 
large iron and steel works and collieries. Mr. Richards 
will make periodic visits to Russia.—We understand that 
Mr. Alfred Herbert, of Messrs. Alfred Herbert, Limited, 
has been elected chairman of the Machine-Tool and 
Engineering Association, Limited. We are informed 
that the Gospel Oak Galvanising and Manufacturing Com- 
pany, Limited, 675, Commercial-road, London, E., have 
sold the stock-in-trade of their galvanised iron cistern, 
j acmggr es building and roofing business, together with 
their trade marks and goodwill, to Messrs. Baldwins, 
Limited, Orchard-place, Blackwall, London, E., by whom 
all future orders will be executed. All outstanding 
accounts will be payable at the above address.—Mr. 
Harry Brearley, of the Brown-irst Research Laboratory, 
Sheffield, has been appointed Examiner in the Iron and 
Steel Manufacture partment of Technology of the 
City and Guilds of London Institute. Mr. Brearley 
is well known in Sheffield as a metallurgist, and to a 
wider circle as the author of books dealing with the 
investigation and treatment of steel.—We are informed 
that the late Mr. Charlies D. Phillips, J.P., the pro- 
prietor of the Emlyn Engineering Works and of Phildips’ 
Monthly Machinery Regwter, to whose death we refer in 
another part of the t issue, ex the wish that 
his business should be continued in the same manner 
after his death. He made all the necessary arrangements 
for this to be done, under the joint ment of his 
eldest son, Mr. C. Godfrey Phillips and of Mr. T. Morris 


Prosser, who has been with him for over thirty years. 





THE TREATMENT OF SEWAGE SLUDGE 
AT ESHOLT. 


Ons of the largest schemes for the treatment of sewage, 
entailing an expenditure of 1} millions sterling, is now 
being carried out by the Corporation of Bradford. The 
original works at Frizinghall having proved to be inade- 
quate, an estate at Esholt, covering an area of 1856 acres, 
was purchased in 1906, situated to the north-east of the 
city, and about 6 miles distant from the centre of the 
town, as was fully described in our issue of April 1, 1904, 
page 451, and in our issue of August 26, 1910, on page 294, 
vol. xc, 

The plant for dealing with the sludge has been removed 
from the old works at Frizinghall and housed in new and 
commodious buildings at Esholt; and since it has been 
found necessary to retain for the time being the old pre- 
cipitation-tanks at Frizinghall for the collection of the 
sludge, a temporary 8-in. steel pipe-line has been laid 
down, some 5 miles long, to deliver sludge to the new 
works. The main which follows the towpath of the 
Bradford and Leeds and Liverpool Canals has been laid 
in such a manner that it has sometimes a falling gradient 
and sometimes a rising gradient, whilst a great length of 
it is level. The total fall from the inlet to the out- 
let end is 70 ft. In order to get sufficient velocity 
to discharge 500 tons of thick sludge, containing 
only 80 per cent. of water, compressed air is fed into 
the main with the sludge, and this is the Pohle air lift 
worked upside down. It is found that the pressure on 
the inlet end varies from 30 lb. to 40 lb. per sq. in. The 
sludge is fed into the main by compressed-air-operated 
sludge-rams. 

The new buildings, which cover 1} acres, are faced with 
a coarse sandstone obtained from the quarries of Messrs. 
B. Whitaker and Sons, of Horsforth, near Leeds. The 
design is in keeping with the nature of the stone, being 
massive and rugged in appearance, and the moulds 
simple, but bold. The basements and earthworks around 
the building were carried out by Messrs. H. Arnold and 
Sons, Dencaster, and the superstructure by Messrs. W. 
Farnish and Sons, Bradford. 

In addition to the boiler-house, engine-house, and 
water-tower there is a press-house measuring 237 ft. b 
92 ft., which contains 128 sludge-presses—64 of whic! 
have been made by Messrs. Manlove, Alliott and Co., 
Limited, of Nottingham ; 36 by Messrs. John Wilson and 
Sons (Johnstone), Limited, of Johnstone; and 28 are 
now being made by Messrs. Knowles and Co., of Brad- 
ford, to complete the installation of 128. The grease- 
house, measuring 237 ft. by 50 ft., contains 16 grease- 
vats, each capable of purifying 6 tons of grease, with a 
grease storage-tank under, capable of holding 1000 tons ; 
also grease-separators, sludge-boiling vats, and rams. 

The sewage of Bradford presents unique features on 
account of its strength, character, and concentrated con- 
dition, for which the trade refuse discharged into the 
sewers is responsible, and on account of this peculiar 
character the sludge-disposal works present novel fea- 
tures, being designed for the recovery of grease from the 
sludge. The method adopted by Mr. Garfield, the engi- 
neer of the scheme, is as follows :—The sludge, on its 
arrival at the receiving-tanks, is lifted to the boiling-up 
vats by means of comp air. Here it is hea by 
live steam, and passed into three steel vessels placed 
underneath, and from which it is forced by compressed air 
to the sludge-filter presses. Fach press contains forty- 
seven chambers, 3 ft. square. The object of heating the 
sludge is to facilitate the filter pressing, and to render 
liquid the grease contained in the sludge. The grease 
and water coming away from the filter-presses are sepa- 
rated in tanks, from which the water is pumped back 
again into the sewage, and the grease into the purification- 
vats. 

From these vats the grease is run into barrels, pumped 
into tank-wagons on the adjoining railroad, or discharged 
into the storage-vats, whichever may be necessary. It 
has been found that the 100 filter presses now in opera- 
tion produce from 12 to 15 tons of grease per twenty-four 
hours, which is valued at from 8/. to 10/. per ton, and the 





resulting cake is more valuable than that usually pro- 
duced, consequent upon the fact that it contains no lime 
and only 28 to 30 per cent. of moisture. It is sold at the 
price of 3s. per ton at the works, where it is loaded direct 
from the filter-presses into the railway-wagons below. 

Two main sewers eventually will convey the sewage 
of Bradford to Esholt. The larger sewer will be 10 ft. in 
diameter with a gradient of 1 in 2000, and be capable of 
discharging 180 million gallons of sewage daily. This 
sewer will be in tunnel for 4807 yards, and the work is 
about to be commenced. The smaller sewer has been 
completed, the contractors being Messrs. H. Arnold and 
Sons, of Doncaster. This sewer intercepts the sewage 
of Eccleshill and Idle, and conveys it to the works by 
gravitation, the cross-section being egg-sha in form, 
3 ft. 6 in. by 2 ft. 4 in., 1 mile in length (one-third of 
which is in tunnel) with a gradient of 1 in 630, and 
capable of discharging 12 million gallons of sewage. 
Into this sewer will be pumped the low-lying area of 
Greengates, where a pumping station with two 6-.in. cen- 
trifugal pumps of the ‘‘ Stereophagus” type is now being 
erected. These pumps will electrically driven and 
automatically controlled, and have been designed to pass 
unscreened sewage. They are capable of some | 2,000,000 
gallons of sewage and trade effluent through a 12-in. 
rising main to a height of 100 ft. daily. Tanks have been 
provided at the ten to treat hep se A the sewage of 
these districts and of the district of Yeadon by chemical 
seme, the effluent being finally purified by land 

tration. 

The engineer of the scheme is Mr. Joseph Garfield, 
Assoc. M. Inst. C.E. For the 10 ft. diameter sewer and 
Aire Valley Crossing the engineers are Messrs. James 
Watson, M. Inst. C.E., and Joseph Garfield, Assoc. 
M. Inst. C.E., acting jointly ; whilst the resident engineer 
is Mr. Howard Wontner-Smith, Assoc. M. Inst. O.E. 








TABLES OF DiAMETRAL PrrcH - Gears.—We have re- 
ceived from Messrs. Humpage, Thompson and Hardy, 
Bristol, the well-known gear-cutting engineers, a copy of 
a book recently published by them, relating to the design 
of diametral pitch-gearing. The book, which contains 
in handy tabular form particulars of wheels from 10 up to 
260 teeth, with diametral pitches of 4 to 64, is chiefly 
intended for the use of those concerned in the design and 
manufacture of spur-gearing, and is published at the price 
of 2s. 6d.(2s. 9d. post free). Full-size diagrams of teeth of 
the various pitches are also given, together with tables 
of the different dimensions, whilst practical information 
relating to the powers which may safely be transmitted 
by gearing, and based upon the firm’s experience in gear 
manufacture, is also included in concise form. 





Footway Tunnet at Woo.wicu.— The new_foot- 
nger subway under the Thames, connecting North 
and South Woolwich, which has been recently completed, 
was opened on Saturday last, the 26th ult., by the Right 
Hon. Lord Cheylesmore, K.C.V.O., D.L., the chairman 
of the London County Council. The tunnel, which was 
designed and carried out under the supervision of Sir 
Maurice Fitzmaurice, C.M.G., adjoins the existing ferry. 
It has been necessitated by the great inconvenience exper!- 
enced in foggy weather by dislocation of the ferry service, 
and it is expected that with the provision of this 
tunnel it will not be necessary to maintain a continuous 
ferry service as hitherto. The subway proper, which 18 
about 16365 ft. long, consists of a cast-iron tube, lined with 
concrete and faced with glazed tiling, the internal diameter 
being about 11 ft. Access is given at either end by 
vertical shafts, about 25 ft. diameter and 60 ft. deep, 
provided with spiral stairways and electric lifts, these 
latter supplied by the Easton Lift Company, Limited, and 
carrying forty rs. The contract for the works, 
the total cost of which was about 85,860/., was award 
to Messrs. Walter Scott and Middleton, Limited, work 
being started in May, 1910, on the shaft at the north « nd, 
and the actual tunnelling operations being compictoe 
about a year ago. The resident engineer on the work 
was Mr, E. H. Tabor. 
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BOILER-FURNACE FOR MECHANICAL OR GAS-FIRING. 


MESSRS. ED. BENNIS AND CO., LIMITED, LITTLE HULTON, BOLTON. 

















AN interesting instance of what can be arranged in 
way of firing boilers in order to meet certain 
conditions is afforded in the installation of which 
> give illustrations above. 
‘essrs. Ed. Bennis and Co., Limited, of Little 
iiton, Bolton, at the works of the South Stafford- 
shire Mond Gas (Power an 
orks at Dudley Port, Tipton. The South Stafford. 
‘re Mond Gas Company’s plant at Dudley Port 
iprises eight producers, and is capable of gasifying 
of 24 hours. The installation 
ncashire boilers, each 9 ft. by 30 ft., 
The boilers work at 120 lb. 


nical stoking for hand-firing on these boilers, and 
Messrs. Bennis guaranteed that each boiler should 
have an evaporation of 12,000 lb. of water per hour 
with an over-load evaporation of 15,000 lb. 
for short periods, and an over-all efficiency o 
Trials conducted by the South Staffordshire 
Company showed that these figures were more than 
realised. An over-load capacity of 17,000 lb. of water 
per hour was obtained. 

The chief interest in this particular installation lies 
in the fact that the boilers are arranged for gas-firing 
as an alternative to coal-firing. 
the week-end, it is desirable to keep 
boilers to meet contingencies, and in order that this 
uy be done with the minimum of attention, these 

rs are fired during the slack periods with gas 
produced in the company’s plant. 


This has been made by 


ss 


d Heating) Company’s 


ith extended flues. > beup cheam in the 
essure. They are fitted with su 
misers of 4000 sq. ft. of 

area of each boiler is about 
In April, 1910, it was decided to su 





bstitute mecha- The arrangement 
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SECTION .A.B. 


is shown in Figs.‘] to 4, herewith. Fig. 1 shows a 
sectional elevation taken lengthwise along the boiler 
and flue. Fig. 2 shows a half outside elevation and 
half cross-section, and Fig. 3 shows a horizontal cross- 
section along the line A, B (Fig. 2). Fig. 4 is an 
illustration of the complete plant of three boilers. 
The gas-ducts are let into the upper part of the 
flange of the stoker-front, making, of course, a 

as-tight joint. The gases pass from the ducts 
into a passage behind the stoker-front, where baffle- 
plates are fitted, and are discharged into the fur- 
nace. There are two ducts to each flue, or four 
to each boiler. Each pair is connected by means 
of a breeches-pipe, behind the coal - hopper, to 
the gas supply. Provision is made for the supply of 
air, and an adjustable air-valve is placed on the fur- 
nace front. The air is conveyed into the furnace by 
separate air-ducts, and does not mix with the gas 
until inside the flue, where ignition a my 

This system has been in use at Dudley Port for two 
years with complete satisfaction, and we understand 
that the company has arranged for a new boiler instal- 
lation to be fitted in the same manner. The com 
state that over a six months’ run, under all conditions of 
load, &c., the thermal efficiency of the boiler plant 
was 73 per cent., the average quantity of water evapo- 
rated per boiler per hour for # month’s run bein 
14,880 1b. During these periods the boilers were fir 
| with slack by day, and gas during the nights and 
week-ends. 








Tue InstitvTion or Civi Encineers.—The Council 
of the above Institution are prepared to consider applica- 
tions made before December 1 for a nomination to the 
Palmer Scholarship. The nominee must be the son of a 
civil engineer; he must be desirous of studying and 
graduating at the University of Cambridge, and his cir- 
cumstances must be sueh as to need the help afforded by 
the scholarship. The scholarship is of the annual value 
of 40/., and is now vacant. Copies of the regulations 
may be had on i to the Secretary of the 
Institution of Civil Engineers, Great George-street, 
Westminster, S.W. 





Tue INSTITUTION OF AUTOMOBILE ENGINEERS—NoORTH 
or ENGLAND Crntre.—The first meeting of the session 
of the North of England Branch of the Institution of 
Automobile Engineers was held at the University, Man- 
chester, on the 23rd inst., when Mr. John Okill (of the 
Liverpool University) read an interesting paper on ‘‘The 
Otto Cycle and the Fuel Question,” Mr. T. B. Browne 
(President of the Institution) occupying the chair. The 
author showed an arrangement of engine designed by 
himself. This engine can be started up as a low compres- 
sion engine on electrical eee in the ordinary way, 
by raising a sleeve, thereby isolating the combustion- 
checsber rom the valve pocket ; when well under way 
the engine is converted into one running on the Diesel 


principle. 
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ACCELERATION AND KETARDATION 
DIAGRAMS FOR TRAINS. 


Characteristic Dynamical Diagrams for the Motion of a 
Train during the Accelerating and Retarding Periods.* 
By Professor W. E. DaLBy, Member, of London. 
THe author pro s to deal with the subject of this 
paper under the following heads :— 
1. Fundamental importance of the acceleration period. 
2. Tractive force curves. _ 
3. The characteristic dynamical diagram for a particular 
case :— 
(a) Scales. 
(6) The diagram. 
(c) The accelerating force 7. 
(d) Limiting speed. 
(c) Time-speed curve. 
( f) Time-distance curve. 
(g) Kinetic-energy-distance curve. 
(h) 8 -distance curve. 
(t) Checks to be applied. 


4. General features of the dynamical diagram. 
5. Dynamometer-car record of the Riviera express from 
Paddington. 
6. Reduction of the data from the dynamometer-car 
record to the curves of the dynamical diagram. 
7. Braking. 
(a) A wheel-element. 
(b) A vehicle composed of n wheel-elements m of 
which are braked. 
(c) An engine composed of n dissimilar wheel- 
elements. 
8. Tension on a draw-bar due to unequal braking of 
engine and train. 
9. Characteristic dynamical diagram for a train stop- 
ping from a speed of 60 miles per hour. 
~ Moments of inertia of typical pairs of wheels and 
axles. 
Engine driving-wheel, 73 in. in diameter 
Engine trailing-whee!l, 73 in. in diameter See 
Engine bogie-wheel, 454 in. in diameter } Table ITI. 
A wood-centred carriage-wheel, 454 in. in | (page 622). 
diameter y 


1. FUNDAMENTAL IMPORTANCE OF THE ACCELERATION 
Periop. 


The general development of electric traction for the 
purpose of operating suburbin services is largely due 
to one important difference between the steam and the 
electric-locomotive. In the case of the steam-locomotive 
the power is limited to that of the boiler which the loco- 
motive carries, and this is strictly limited in size by the 
construction gauge. There is no such limitation imposed 
upon the power of an electric-locomotive, since it is con- 
nected with and can draw upon the boiler-power installed 
in a central station, and can therefore temporarily work 
at a power greatly exceeding the possibilities of a steam- 
locomotive. The practical co uence of this difference 
is that, during the starting period where large power is 
required for short intervals of time, the electric-locomo- 
tive (or the electric multiple-unit train) answers to the 
demand without difficulty, whilst the steam-locomotive 
reaches the limit of its power at comparatively small 
accelerations. 

In the case of the London, Brighton, and South Coast 
Railway electrified service, for example, during the 
accelerating period the horse-power touches 1600, a power 
quite hepond Gavan city of any steam locomotive which 
could conveniently be employed on a suburban service. 
Once the journey speed has been attained, the steam loco- 
motive has sufficient power to meet all the traffic require- 
ments of local, express passenger, and ordinary and 
express goods services of the present time. The power of 
the motor to accelerate rapidly has secured its adop- 
tion, or at any rate has largely influenced the electrifica- 
tion of steam services where the intervals between the 
trains are small and the stops frequent. 

The study of the characteristics of the motion of a train 
durimg the accelerating period has therefore assumed im- 
portance—an importance indicated by the fact that the 
actual choice of a method of traction for services of a 
suburban character depends upon the suitability of the 
tractor to work the train during the accelerating period. 

The object of this paper is to explain a method by 
means of which time-speed, time-distance, speed-distance, 
and energy-distance curves may be derived from a curve 
of tractive force expressed as a function of the velocity, 
to consider a method of reducing the data obtained from 
a dynamometer-car re in order to obtain information 
regarding vehicle and engine resistance, to illustrate by 
means of a dynamical diagram the principles underlying 
the practice of braking, and incidentally to consider the 
ss of the energy of rotation stored in the wheels of 
the train. 

One advantage of the methcd about to be explained is 
that the accuracy of the curves deduced can easily 
checked, and that by the use ot the integraph the whole 
family may be drawn, starting with a tractive-force curve, 
with rapidity. 

2. Tractrive-Force Curves. 


The tractive force exerted on a train may be maintained 
at a nearly constant value by means of electric motors 
from the start up to the journey speed; and were it not 
for the fact that the train resistances increase with the 
8 the accelerating force would be constant and the 

namics of the ‘wage em would be simple. The method 
P constructing the characteristic dynamical diagram will 
be explained in connection with the tractive-force curve 








* Paper read before the Institution of Mechanical 
Eagineers on October 25. 


of a steam locomotive, because the curve is more variable 
in character than that of an electric motor, and therefore 
more points of interest are presented. 

The tractive force exerted by a steam locomotive is a 
more variab!e function of the velocity during the starting 
period than is the case with an electric motor. 

From the start up to some ill-defined speed in the 
region of 50 revolutions per minute, the tractive force 
exerted ky a locomotive can be maintained at the approxi- 
mately constant magnitude determined by the weight on 
the coupled wheels. The tractive force corresponding 
to the weight on the coupled wheels, exerted at 50 revo- 
lutions per minute, roughly, corresponds to a rate of 
working equal to the maximum power of the boiler. The 
power Sf the boiler varies somewhat with the speed, yet 
without serious error the power may regarded as 
approximately constant above 50 revolutions per minute, 
so that as the speed increases the cut-off must be reduced 
in order that the boiler pressure may be maintained. 

As the speed increases the steam finds increasing diffi- 
culty in getting into and out of the cylinders through the 
pipes, ports, passages, and round the bends, the effect of 
which is to diminish the indicated horse-power which can 
be exerted at high speeds, since for a given cut-off and 
a fixed position of the regulator the weight of steam 
which finds its way in the cylinder falls off almost accord- 
ing to a straight-line law as the speed increases. 

The curve of maximum tractive force for a steam loco- 
motive is determined therefore, first, by the weight on 
the wheels; secondly, by the maximum boiler-power ; 
and, thirdly, at high —— by the design of the ports, 
steam-passages, and cylinders. 

The first part of the curve isa straight line correspond- 
ing to the maximum value of the tractive force calculated 
from the well-known formula :— 


0.8 npld? 
T= ‘ 
2D 

where p is the boiler pressure by gauge in pounds per 
square af nis the number of atten, 1 is the stroke, 
d is the diameter of the cylinders, and D is the diameter 
of the driving-wheels, /, d, and D being in inches. Or 
alternatively from the expression :— 


T = W/5, 
where W is the total weight on the coupled wheels. 


The second part of the curve during which the boiler 
works at its maximum rate is roughly a rectangular 


hyperbola, and this changes to a straight line sloping l 


towards the speed axis when the piston — is about 
1000 ft. per minute, which forms the third part of the 
curve. The point at which the curve changes in character 
is Cnemnes hm design = ports aan steam 
passages. it rge ports and short straight 

the change takes place at a higher piston speed ion that 
mentioned above. 


3. Tue CHARACTERISTIC DYNAMICAL DIAGRAM 
FOR A PARTICULAR CASE. 


The simplest way to explain the method is to work 
out an example in detail. Let the problem be to draw 
the time-velocity curve, the time-distance curve, the 
velocity-distance curve, the force-distance curve, and the 
energy-distance curve from the following data :— 

Weight of engine and tender, 115 tons = W-. 

Weight of vehicles, 290 tons = W,. 

The start to be made from rest along a gradient of 1 in 
1000 up. 

Maximum tractive force exerted by the engine, 12 tons. 

Maximum indicated horse-power which can main- 
—— cone the a et a 

nfluence of ports and passages, negligible. 

The resistance of the vehicles to be calculated from Mr. 

Aspinall’s formula for a fifteen-coach train—namely :— 


’ Von 
Total resistance = W, (2. + 23 ) pounds. 


The total resistance of the engine and tender to be 
taken equal to 50 per cent. of the total vehicle resistance 
—that is to say, it is 33 per cent. of the total resistance 
of the whole train. 

(a) Scales.—All the quantities have to be represented 
in the diagram to scales which are related to one another 
in a definite way. The most convenient way to deal with 
the scale relations is to choose some unit of length on the 
paper and ———_ every quantity in terms of it thus :— 

ne unit of length on the paper = n units of the quan- 
~~ to be — 

n what follows, for the sake of generality, the unit of 
nem on the paper will be referred to as the “unit of 
ength.” 


(6) The Diagram.—Draw two axes at right angles. The 
part of the horizontal axis to the right of the origin is the 
velocity axis and the part to the left the distance axis. 

The part of the vertical axis above the origin is the 
force axis and the part below the time axis. 

The first step is to construct curves of resistance and 
tractive force in order to obtain the value of the force 
which is available for accelerating the train. At a par- 
ticular speed the force available for acceleration is the 
difference between the tractive force corresponding to 
the horse-power developed in the cylinders and the 
whole tractive resistance, including engine friction. 

(c) The Accelerating Force f.—Plot the two parts of the 
curve of total tractive force from the data of maximum 
tractive force and indicated horse-power given above. If 
R represents the total resistance mange sec to the 
maximum indicated horse-power given above when the 
speed is » feet per second, 


Rr= 550 x i-b.p. ft.-tons per second ; 
2240 





from which 


R = 550 x 1200 15 — 295 tom (1) 
, v ft./sec. 


Points on Curve 1, Fig. 1, which is the curve of total 
tractive force, are plotted from this expression. The 
curve is continued upwards until the corresponding trac- 
tive force is 12 tons, the limit imposed by the load on the 
driving-whee!s. Draw a horizontal line, therefore, at 
12 tons, rounding off the junction between it and the 
curve plotted from equation (1). 

Next plot Curve 2 to represent the tractive resistance 
of the vehicles. The ordinates are calculated from 

rh 
Re = 290 { 2.5 + Y"} /2240 tons (2) 
73 

Plot the total engine resistance upward from Curve 2 
as a base from any formula suitable for the problem. In 
the present case it is taken equal to half the total vehicle 
resistance. 

The ordinate bc is therefore equal to 4 ab. 

The ordinate ac represents the total train resistance on 
the level. 

From Curve 3 as base, plot the constant resistance of 
the gradient. This is (115 + 290) / 1000 = 0.4 ton approxi- 
mately. 

Curve 4 represents the total train resistance due to 
the tractive resistance and the gradient combined. If the 
gradient is down instead of up, the ordinates correspond- 
ing to the gradient resistance must be plotted downwards 
from Curve 3, so that the curve of total resistanee would 
then fall below Curve 3. 

The vertical intercept between Curves 1 and 4 repre- 
sents the accelerating force f as a function of the speed. 
Thus the intercept f on the ordinate ae represents the 
magnitude of the accelerating force when the speed is 
that represented by Oa. 

(d) Limtting Speed.—The point of intersection / of the 
tractive force Curve 1, and the total resistance Curve 4, 
fixes the speed at which the accelerating force vanishes. 
This is the limiting speed towards which the train 
approaches. The train never actually reaches this limit 
ing 8 , but the time taken to reach any assigned speed 
within the limit, as well as the distance travelled by the 
train during that time, can easily be found, as will be 
seen below. 

Draw a vertical // through the point of intersection /. 
This is an asymptote which the time-speed curve 
approaches, but never reaches. In the diagram the 
imiting speed for the conditions assumed is just over 
60 miles per hour. 

(e) The Time-Speed Curve 7.—The fundamental dyna- 
mical relation between the force f, the mass M upon 
which it acts, and a the acceleration produced, is 


f=Ma=M (1) 
Separating the variables 


dt 


v7} 
¢ -| M dr 
ow 


_ This equation could be integrated directly if M/f (which 
is the reciprocal of the acceleration) pe | be expressed 
as a continuous function of v reducible to one of the stan- 
dard forms. 

_ Whatever be the form of the function, it can always be 
integrated ayers by the following process :— First 
plot M/f. To do this draw a series of ordinates ; scale off 
each value of f, and plot the quotient M/f (quickly found 
on a slide-rule) vertically downwards from the speed axis 
along the corresponding ordinate. Curve 6 is obtained 
in this wa. It is plotted to the scale: 1 unit of length= 
10 units (M/f). The part of Curve 5 from 0 to 60 ft. per 
second is plotted to the larger scale: 1 unit of length = 
1 unit of (M/f). The mass M to be used in these calcula- 
tions is that equivalent to the actual weight of the train 
incre: 12* per cent. to allow for the acceleration of 
the revolving masses; this point is discussed in detail 


= May ‘ . » & 
f 
so that 


(3) 


ow. 
The total weight of the train is 405 tons. The mass M 
to be used in the calculations is therefore 


(405 + 48)/g = 14. 


To integrate these curves phically, imagine an 
ordinate to start from the ori m0, and . aes to the 
right. At any instant the axis, the curve, and the ordinate 
will enclose an area like the area marked A on the diagram. 
This area, suitably interpreted with regard to the scales, 
represents the value of the integral in equation (3) 
between the limits : = 0 and the value of the velocity 
ut which the ordinate has temporarily stopped. The 
area therefore represents the time taken by the train to 
acquire the s corresponding to the position at which 
the ordinate is temporarily stopped. 

Curve 5 is used as long as it falls within the limits of 
the diagram, after which the process is applied to 
Curve 6. 

With regard to the scale on which one unit of area 
represents seconds— 

1 unit of length represents 10 units of velocity. 

1 unit of length represents 1 unit of (M/g) on Curve 5. 

So that 1 unit of area represents 10 seconds. 

Similarly on curve 6, one unit of area represents 
109 seconds. 

Set the times so found downwards along the proper 
ordinates, and points on the iime-speed curve are found. 
Thus the area A represents 130 seconds, and this is set 


- 





* This is a maximum allowance. 
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down along the ordinate h h, thus determining the point h 
on Curve 7. 

The time-scale may be chosen arbitrarily. In the 
diagram it is taken so that 1 unit of length represents 
50 seconds. 

(f) The Time-Distance Curve 8.—The velocity vis equal 


to the rate of change of displacement x. That is, 
dx 
y= O2 4 
"=5 ; (4) 
so that 
dx=vdt (5) 
from which 
t 
e=ul edt. (6) 


Pan) 

The velocity v as a function of the time has just been 
found, and is represented by Curve 7. Integrate this 
curve graphically in the way just explained, noting that 
the area to be integrated lies between the curve and the 
axis of time. The shaded area marked B represents the 
value of the integral between the limits ¢ = 0 and ¢ = 50, 







Fie. 1. 
INCLINE oF 1 1n 1000 UP. 
290 Tons ; Weicut or Train, 405 Tons. 


and it therefore represents the distance travelled in 
50 seconds. This area is set out along the horizontal 
through the point corresponding to ¢ = 50, thus obtaining 
the point u on the time-distance curve. 
Regarding scales, 
1 unit of length = 10 ft. per second. 
1 unit of length = 50 seconds. 


Therefore 1 unit of area = 500 ft. This is plotted to the 
arbitrary scale of distance : 1 unit of length = 4000 ft. 

By the aid of these two curves, the time required for 
the train to acquire the speed v and the distance travelled 
during the time can be read off. For example, the train 
acquires a speed of 77 ft. per second (52 miles per hour) 
in about 275 seconds and travels over the distance 
15,200 ft. (2.9 miles) during the period. 

(9) Tae Kinetic-Energy-Distance Curve 10.—The work 
done by the accelerating force—namely, 


*) 
w=| fdx . ‘ ‘ = 
0 


is equal to the energy stored in the train during its 
motion through the distance «x, feet. 

To find points on this curve, re-plot the accelerating 
force on the distance axis. To find the point on the 
distance axis corresponding to a particular value of the 
accelerating force f, continue the direction of the force 
until it cuts the time-speed curve in j; through j draw 
a horizontal to cut the time-distance curve in k; draw a 
vertical through k and set out the magnitude of f from 
the point p at which it cuts the distance axis. The force- 
distance Curve 9 is drawn through points like g found in 
this way. In te this curve graphically, thus obtain- 
ing Curve 10. The shaded area marked C represents the 
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value of the integral in equation (7) between the limits 
2 =0and x= 15,200 ft., and therefore represents the 
kinetic energy added to the train during the interval. 
It is represented by the ordinate p m. 
Regarding scales, 
1 unit of length = 1 ton. 
1 unit of length = 4000 ft. 


Therefore, 1 unit of area = 4000 ft.-tons. It is plotted to 
the arbitrary scale : 1 unit of length = 5000 ft.-tons. 

(h) The Speed- Distance Curve 11.—This curve is obtained 
by projecting points on the time-speed Curve 7 horizon- 
tally to the time-distance Curve 8, thus fixing positions 
on the distance axis, at which corresponding values of the 
speed are to be set up. Thus p n is the speed correspond- 
= the distance 15,200 ft. 

he circumstances of the train’s motion are thus com- 

letely known from this group of curves, which together 

on the characteristic dynamical diagram for the motion 
of the train. 

(i) Checks.—Checks should always be applied to test 
the accuracy of the work and the correctness of the chain 


~00 
of 
fotal 
Tons. 


Speed Feet per Sec. 


STARTING FROM REsT ON AN 
115 Tons; Weicut or VEHICLEs, 


of scales used in the construction of the curves. There 
are two checks which may be easily applied. 

The first check is to calculate the energy stored in two 
different ways. It may be calculated from the expression 
Mvr2/2. It is also given by the ordinates of Curve 10. 
Hence fixing upon a particular value of the distance, 
measure off the s and calculate the corresponding 
quantity of kinetic energy. This should agree with the 
quantity scaled off Curve 10. The velocity corresponding 
to point a on Curve 10 is 80 ft. per second; therefore, 
M+r2/2 = 44,800 foot-tons. From the curve it scales 
44,700. Similarly at point } the velocity is 87 ft. per 
second, and Mv2/2= 52,900 foot-tons. From the eurve it 
scales 52,700. The scales involved in plotting the kinetic- 
energy curve are the force and distance scales. Those 
used in plotting the speed-distance curve are the W/g 
scale, the time-scale, and the distance-scale. Hence the 

ment shows that no error has been made in the 
deduction of the scales. 

The second check may be supplied through the theorem 
that the subnormal corresponding to any point on a 
speed-distanee curve represents the acceleration. Thus, 
since the acceleration 

_dv_dvdz a 12 
dt dxdt d x’ 
this latter expression giving the subnormal to a curve of 
velocity on an 2 1 

In the diagram sp is the subnormal to the velocity curve 
at the point n, and it therefore represents the acceleration 
at the point, and therefore the force f when M is known. 
The circa of acceleration in terms of the velocity 
are v2/l. 

1 unit of length = 10 ft. per second. 
1 unit of length = 4000 ft. 


Hence 1 unit of length of the subnormal represents 
10/4000 units of acceleration = 1/40 ft. per second per 
second, and since the mass is 14, 14/40 = 0.35 ton. 

The subnormal sp measures 2.8 units, and therefore 
represents a force of 0.98 ton. Scaling off the corre- 
sponding force, it is found to be 0.97 ton, an agreement 
| a8 near as can be expected. 
| 


4. GENERAL FRATURES OF THE DIAGRAM. 


out clearly how difficult it is to fix 
the limiting — of a particular train. There would be 
no difficulty if the engine resistance and the vehicle resis- 

| tance were known accurately, and if in addition the 
indicated horse-power developed in the cylinders of the 
locomotive could be predicted with accuracy. But these 
quantities are all difficult to determine, even with 
approximate accuracy, and each is subject to large acci- 
dental variations. 

Another point to notice is the slowness with which the 

speed increases in the neighbourhood of the limiting 
8 For instance, in the diagram half the limiting 
| speed—namely, 30 miles per hour—is attained in 65 
seconds, but it takes about 330 seconds to reach 55 miles 
per hour. The diagram brings out the necessity for 
engines with large powers of acceleration, even for express 
services, so that the time required to attain the running 
speed may be reduced to a minimum. 

The same point is illustrated by Curve 11, which shows 
the velocity plotted on a distance-base. The speed 
a increases whilst the train is passing over the first 
mile, but then the curve gets flatter and flatter and the 
increase of speed per mile gets rapidly smaller and 
smaller. A speed of 55 miles per hour is acquired whilst 
passing over a distance of about 34 miles, but the increase 
is very slow afterwards. The group of Curves 7, 8, 9, 10, 
and 11 are all related to one another, so that, given any 
one of them, all the others may be deduced from it. In 
the case considered above the curves were derived from 
the accelerating force f exerted in the engine cylinders. 
If any one of the curves were given, this acceleratin 
force could be derived from it. Curve 7 was deriv 
by a process of graphical integration from Curve 6 ; and 
Curve 8 was obtained by graphical integration from 
Curve 7. Similarly Curve 10 was obtained by graphical 
integration from Curve 9. 

To derive the curves in the reverse order—namely, 
9 from 10 or 7 from 8, or the bape from 7—the process 
of graphic integration must be replaced by a process of 
differentiation. As a graphical process differentiation is 
not so satisfactory as integration. But by the application 
of a mixed analytical and graphical process results of 
great practical value may be obtained. These processes 
have a practical importance in connection with the reduc- 
tion of results obtained with a dynamometer-car. 


The diagram bri 


5. DynamomeTerR-Car Record OF THE Riviera Express 
FROM PADDINGTON. 


> the kindness of Mr. George J. Churchward, Member 
of Council, the author is able to illustrate the applica- 
tion of the method to the record of the 10.30 a.m. Riviera 
Express from Paddington, taken on November 30, 1908. 
On this date the weight of the vehicles amounted to 289 
tons when the train left Paddington. The engine ‘‘ Dog 
Star,” a four-cylinder simple, type 4-6-0, weighed, together 
with the tender, 115 tons. 

A portion of the dynamometer record is shown half size 
in Fig. 2, page 620. The paper is drawn under the 
recording-pens at the rate of 1 ft. of paper per mile run 
of the train. A wheelon the dynamometer coach is pro- 
vided to operate the winding mechanism, and this wheel 
was accurately turned and was calibrated by running the 
car along a measured mile. It will be seen that there 
are seven lines on the diagram above the datum line. 
Reckoning from the datum-line, the first line shows the 
draw-bar pull. 

The second line is traced by a pen normally at rest, but 
an observer in the car can produce a kick of the pen by 
pressing an electric button. In this way the location of 
the mile-posts may be recorded, or the position of a 
station or signal-box. 

Kicks of the pen tracing the third line are produced at 
the time an indicator-diagram is taken by a member of 
the indicator staff on the engine. The diagram shows 
— kick corresponding to the taking of No.2 indicator 
| card, 
| The fourth line records particulars of the working of 
| the engine. An observer on the foot-plate notes any 
| change in the conditions of working, and at the same time 
| produces a kick of the pen tracing the line, and in order 

to identify the note in his book with the kick on the 
record, he signals one kick, two kicks, up to four kicks. 
Thus it will be seen that when the note was made that the 
boiler-pressure was 205 lb. per sq. in., and that the regu- 
| lator was three-quarters open with a cut-off of 19 per 
| 





cent., the time of taking the note is indicated on the 
| record by three kicks. e next signal from the engine 
| is indicated by one kick. 
The fifth line is an indication that the integrating 
| mechanism is at work. The integrating mechanism is a 
| roller and disc integrator, and shows the amound of work 
| done from the start up to any point of the run. 
| The sixth line is traced by a pen connected with a 
| clock in such a way that the pen kicks at intervals of 
| 5 minutes. 
| The seventh line is also traced by a pen connected with 
| the clock, but the pen kicks at intervals of 2 seconds. 
| Since the paper moves under the pen at the rate of 1 ft. 
per mile, the speed of the train is easily deduced from 
this line. 

The record for the complete run of the train is about 
300 ft. long. The portion shown corresponds to about 

1 ft. of the record, or 1 mile of the run. 
| The complete record indicates a gradual and continuous 
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increase of the speed from Paddington until it reached 
70 miles per hour. The train then ran steadily at this | 
— until required to slow down for a junction. The 

lagram, Fig. 3 (page 621), relates to the acceleration 
period only. 


6. Tue Repvucrion or THE DaTA FROM A DYNAMOMETER- 
Car Record TO THE CURVES OF THE DIAGRAM. 


The time-distance Curve A in Fig. 3 has been plotted 
from the data of the complete record of which Fig. 2 is a 
part. This curve can be plotted with accuracy since corre- 
sponding values of the time and distance are deduced 
easily from the record with negligibly small error. The 
velocity-time Curve B may derived from this curve 

y a process of graphical differentiation. Thus since 
v = da/dt, and since this ratio also represents the slo 
of the curve, the velocity corresponding to the point P, 
say, may be found by drawing the tangent to the curve at 
P and then computing its slope. At P 
mt _daz_PN_ 21,120 

“dt NQ” 294 

This velocity is set out at N U, and a point U on the 
velocity-time Curve B is thereby obtained. 

This method is not susceptible of much accuracy since 
large errors in the magnitude of da/dt are produced by 
small errors in the inclination of the tangent, and it is 
almost impossible to drawa tangent to a point ona curve 
without error in the inclination, and in the region of the 
origin with the type of curve involved in the problems 
under consideration the errors become so large that the 
method is almost valueless. 

A better way of deriving B from A is to take a series of 


= 72 ft. per second. 








required to overcome the resistance to acceleration easing 
the whole of the period from the start to the region o 
uniform speed. e uniform speed attained is, from the 
records, 70 miles per hour. At this point, therefore, the 
accelerating force vanishes. , 
The observed magnitudes of the draw-bar pull at a series 
of speeds are given in Table I., page 621, and Curve D is 
plotted from these data. The part of the curve which is 
dotted was fitted in, allowing 17 lb. per ton at the start, 
and then ee it on to the established curve at 40 ft. 
second. 


per 

The vertical distance between the Curves C and D 
corresponding to a particular speed re: ts the total 
resistance of the vehicles at that speed. Thus at a speed 
of 65 ft. per second the total resistance is about 1.5 tons, 
corresponding to 11.61b. per ton. At this speed the resist- 
ance to acceleration is about 1 ton. The draw-bar pull 
recorded is 2.5 tons. Using Curve D as a base, plot 
Curve E to represent the resistance to acceleration of the 
engine. The mass of the engine, allowing for revolving 
parts, is approximately 4 W/g units. Thus any ordinate 
as cd is 4/10 of the corresponding ordinate a b. 

If data were available for plotting the Curve F, which 
represents the tractive force corresponding to the indi- 
cated horse-power, the vertical distance between Curves 
Dand F at a particular speed would ae the engine 
resistance at that speed. Two values of the tractive force 
equivalent to the indicated horse-power are plotted at the 
8 s at which the diagrams were taken—namely, at 
65 ft. per second and at 80 ft. per second, calculated from 


R= 550 i.h.p. jon 
2240 v 








connection with the braking of a train which are brought 
out by drawing a diagram from an assumed form of the 
curve. 

When steam is shut off the motion of the train is con- 
tinued against the resistances by the gradual exhaustion 
of the stock of kinetic energy stored in the train. The 
principle of the conservation of energy applied to this 
problem may be stated thus :— 

The rate at which the kinetic energy of the train 
is reduced = the rate at which it is oe into potential 
energy by a gradient + the rate at which it is trans- 
formed into heat by friction. 

(a) Braking of a Wheel Element.—At first it is con- 
venient to restrict one’s attention to a wheel element 
com of a wheel carrying a load. The total weight 
of the wheel element is the weight which would be 
recorded against the wheel if the vehicle stood on a 
weigh-bridge provided with a separate steelyard for each 
wheel. For practical pur this weight may usually 

regarded as equal to the total weight of the vehicle 
divided by the number of wheels supporting it. Let this 
weight be W tons. Let I be the moment of inertia of 
the wheel about its axis; r its radius; k its radius of 


gyration. 
The total store of kinetic energy in the wheel element is 
Mr? , Iw? 
E= - + —— 1 
9 $ (1) 


In this expression the first term represents the energy of 
translation of the mass M = W/g, and the second term 
represents the rotatory energy stored in the wheel. 

e rate at which this stock of energy is reduced is 
found Py differentiating the expression with regard to the 
time thus :— 























horizontals at a distance apart corresponding to some | v is here in feet per second. dE ‘ 
suitable time-interval, and then compute the ratio of} In the one case, where the indicated horse-power was ——=Mrr+Iww (2) 
corresponding steps ef distance dx and time dt. The| 970, R is 3.65 tons, and in the second case, where the dt 
ratio found will the average value of the velocity | indicated horse-power is 1046, R is 3.2 tons. The engine! This is the rate at which energy is used to drive the 
e--——-- DO 8008: ----------- > 
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. 19% Gat OF 192 
We ke: 
lorking iY Reg? 4 
Indicator Cards. Indicator Card taken +5 ] 
Leostion. Z Mies from Paddington 3M 
Fic, 2. Portion or tur Dynamomerer-Cak Record FROM WHICH THE Time-Distance Curve, Fic. 3, 1s Propucep. [Har Fut Size.) 
during the time-interval corresponding to the distant step | resistance at 65 ft. per second reduces to 15.6 Ib. per ton. | wheel element against the resistances. In an actual train 
dx. Thus referring to Fig. 3 the distance step d x during | The total engine resistance at this point is oq a about | every wheel temporarily becomes a driving-wheel, just as 
the time-interval dt from 200 to 220 seconds is 920 ft. | half the total resistance of the vehicles. The Curve F is| though it formed part of a locomotive ; but, instead of 


The average velocity during the interval is then 
dx 920 
dt 20 

This is set out at V V, the horizontal passing through 
the point corresponding to 210 seconds. V is then a 
point on the velocity-time curve. The antag oper 
steps at a particular point of time can, however, be more 
accurately computed from the dynamometer-record itself, 
unless the time-distance curve is set out to a large scale. 
The dots on the velocity-time curve were fixed by calcu- 
lation from the data on the record. 

Observations were not taken before the speed reached 
about 40 ft. per second. The first part of the time-dis- 
tance curve and consequently the time-velocity curve are 
therefore not known from observation. The part of the 
velocity-time curve between the origin and 40 ft. per 
second can, however, be drawn in with fair accuracy by 
the following method :— , 

Two things are known about this part of the curve: 
first, its direction at A ; and, secondly, that at the end of 
172seconds the train has actually travelled 4224 ft., so 
that the area OAZ represents the distance, 4224 ft. 
The records show that there was no stop, so that the 
motion, and therefore the curve, are continuous. Hence, 
draw a trial curve passing through the origin and passing 
smoothly into the established part of the curve ending 
at A. Then measure the arec. OA Z. If it is found to 
be 4224, the first trial has been successful. If there is 
error, the shape of the curve mast be altered to increase 
or reduce the area. 

Since the acceleration is given by dr/dt, its value, 
corresponding to a point of the velocity-time curve B, 
can be found by either of the methods just explained, 
preference being given to the second method. By way 
of example, calculate the acceleration at the point V. 
During the time interval, from 200 to 220 seconds, the 
velocity changes 3 ft. per second. Hence acceleration 
= 3/20 ft. per second per second. This applies equally 
to the vehicles and the engine. The < on the draw-bar 
at this instant producing the eration is found by 
multiplying this by the mass of the vehicles. Allowing 
for revolving masses the mass is 10 W/g units, so that the 
corresponding draw-bar pull is 1.5 ton. This force is 


= 46 ft. per second. 





represented by a in the di , and 6 fixes a “ge | 
r pu 


Curve C, which is sketched in to show the draw- 


sketched in on the assumption that this ratio is approxi- 
mately true at all speeds. It will be understood that the 
dotted parts of the Curves A, B, C, D, E, and F are 
conjectural, but that the dotted part of B is so far correct 
that the corresponding area does represent the distance 
travelled by the train in the time 172 seconds, as it ought 
todo, and that its direction at A is correct. A curve G 
of tractive force corresponding to the constant horse- 
power 970 is drawn on the diagram, and is continued to 
meet the maximum tractive = which the engine can 
exert—namely, 11.85 tons. mparing Curve G with 
Curve F, it will be seen that although the dotted part of 
F is conjectural, yet it is sufficiently correct to show that 
the engine had a large reserve, and, if necessary, could 
have accelerated the train at a greater rate, or could 
have equally accelerated a heavier train at the same rate. 

The advantage _ by reducing the dynamometer- 
car records in this way is that accidental errors are 
smoothed out, and that a comprehensive view is obtained 
of the working of the engine, and, moreover, the vehicle 
resistance can be deduced with greater accuracy from 
the curves than from isolated calculations. If, also, it 
were possible to get reliable values of the indicated horse- 

wer at a series of speeds, the engine-resistance eould 

deduced as well. 

The resistance of the vehicles and of the engine are seen 
to be low at the high speeds, and the author considers 
that the performance of the locomotive is remarkable. 
To exert a draw-bar pull of 1} tons at 70 miles per hour 
(see Table I, page 621), corresponding to 730 horse-power 
at the draw-bar, is an achievement in locomotive design 
which it would be difficult tosurpass within the limits of 
the British loading-gauge. 


7. BRAKING. 


There is a characteristic diagram corresponding to the 
braking period of the same general type as that for the 
-_ ” co gpenoagy * forms X. the y sg 4 

lepend mainly upon the pressure between the brake- 
blocks and the tyres; that is to say,upon the pull exerted 
by the brake-rods on the brake-levers. Since this pull 
depends entirely upon the way in which the driver 
regulates the pressure in the air-pipes of the train, the 
curve representing the pull as a function of the velocity is 
about as arbitrary in form as a curve can well be. Never- 
theless there are some useful fundamental principles in 





being driven by energy derived from the fuel, it is now 
driven by energy withdrawn from the limited stock 
stored in the train by virtue of its motion. 

The rate at which energy is transformed into heat by 
resistances of the nature of friction reduced to the wheel 
of the element may be analysed into three terms— 
namely :— 

1. The Rate at which Work is Done against the Natural 
Resistances tothe Motion of the Whecl Element.—If W is the 
weight of the element, and r, the resistance to motion 
‘ Wry r 
in pounds per ton, 2240 
against which the wheel is turned, and the rate at which 

Te TW 
2240 
couple, and w the angular velocity of the wheel. 

2. The Rate at which Work is Done against the Frictional 
Resistance of the Brake- Blocks.—If a brake-block is pressed 
against the tyre with a pressure P in tons, and j, is the 
coefficient of friction between the block and the tyre, the 
corresponding frictional couple opposing rotation is 
Pygr, and the rate at which energy is expended against 
this is Puzrw = Bw, where B represents the couple due 
to the application of the brake-block. 

3. The Rate at which Work ts Done against the Fric- 
tional Resistance at the Tread as the Wheel Slips.—If v is 
the s of the train in feet per second, v/r is the corre- 
sponding angular velocity of the wheel if it rolls along 
without slipping, and therefore (/r — w) is the relative 
velocity of slip inst the couple Wr, where 4, is the 
coefficient of friction between the tyre and the rail ; hence 
the rate at which energy is expended against this is 

Wry, r (v/r — w) = 8 (v/r — &), 
where s is the resisting couple which is brought into 
action when slipping takes _. 

Finally, the rate at which energy is transformed int 
potential energy by a gradient rising 1 ft. vertically for 
G feet horizontally is Wr/G foot-tons per second. The 
energy equation is therefore 


Mvv+ Iwo = (B+ b) + 8(u/r —- ow) t WG. 
In this equation w is the angular velocity of the whee! 
assumed to be slipping, and v is the speed of the train. 
If the wheel runs without slipping, v/r = ; r/r =, and 


is the couple in foot-tons 


work is done is = bw, where } represents the 


(3) 
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the equation reduces to 
Mv +It/r? = (Bir + bir) + W/G 


— sign if running down. 

The couple B may be regarded as the sum of two 
couples—namely, one, represented by B,, which produces | 
a frictional resistance oe which the linear energy of 
the train element is uced ; the other, B,, producin 
the frictional résistance against which the rotationa 
energy of the wheel is reduced; and further linear motion 
may be separated from the angular motion, so that 


Mr =B,/r+b/r+W/G (5) 


Iv/r=B, . (6) 

Considering equation (5), the terms B,/r and b/r cannot 
together be greater than Wy, because the motion of the 
wheel element being maintained by the exhaustion of 
the linear energy against these resistances, the wheel will 
begin to slip immediately the resistance reduced to the 
rail is greater than Wy). 

Hence 


and 


(4) 
In both (3) and (4) the + sign is to be used before sho | 


: Roe : : 
last term if the train is running up a gradient, and the | substituted in (10) ther with an appropriate value of 


| P = P, + Po, and this is the value of P when the wheels 
are just on the point of slipping. 

In applying these equations the maximum retardation 
consistent with an a value of “4, and a given 
gradient is first to calculated from (7). This value 


Me gives the value of P.. P, is calculated from (9). 

f a pressure is applied to the brake-blocks larger than 
P, the wheel would slip. A smaller value would produce 
less than the possible maximum retardation, but would 
provide a margin against slipping. 

It will be observed that the instantaneous value of P 
depends upon four quantities of a variable nature, 
namely :— 

My the coefficient of friction between the tyre and the rail. 

My, the coefficient of friction between the brake-blocks 
and the tyres. 

ry the train resistance. 

G the gradient. 

With regard to 4», its value depends not only upon the 
velocity of rubbing between the block and the tyre, but 
upon the time. Thus, quoting from the classical experi- 
ments of Sir Douglas Galton, the observed coefficient of 
friction between a cast-iron brake-block and a steel tyre 
when the brake was applied to the wheels of a train kept 





Mr = Wu, + WIG (7) 


Taste I1.—Dynamometer-Car Records. 
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is an equation which gives the maximum retardation v 
which can be applied to the train. 

Let P, denote the pressure applied to the brake-blocks 
corresponding to the couple B,, and P, to the couple Bo, 


so that 
2 = Pj by, 
= 

and 
B, = Pobre. 
— 

anc, as shown above, 
b _ Wr, 
r 2240 * 


Then combining equations (5) and (7) with these rela- 


tions, 
W (uy + VG) = Pipe + Wre /22404+ W/G.  . (8) 


From which P,, the pressure which may be applied to 
the brake-block for the reduction of the linear energy 


alone, is 
Ww 
{m- i5) 


Fe 
Sunilarly from equation (6) 
P, a= J vy My r 


Tr 


2240 


P, (9) 
(10) 
The total pressure corresponding to the couple B is then 





Borer Pressure, 225 Le. per Sa. In. 
; Venicies, 2893 Tons To Westsury. Eacu 


Courptep WueeEts, 6 Fr. 84 Ly. my Diameter. 


per hour was 0.18. After 5 seconds this had fallen to 
v.15, and after 5 seconds more to 0.13, whilst 20 seconds 
after application it had fallen to 0.1. Other values are 
given in Table II., 622, which is quoted from the 
Proceedings* of this Institution. 

The static value of 4, the coefficient of friction between 
the wheel and the rail, is variable, but for most purposes 
may be taken at 0.2. If the wheel is skidded, the value 
of the coefficient of friction is a function of the velocity of 
sliding, but is not so markedly affected by the time as in 
the case of brake-blocks. At 60 miles per hour Sir 
Douglas Galton found that the coefficient of friction of a 
steel tyre skidded on a steel rail was about 0.027, increas- 
ing gradually as the speed decreased, until just before 
stopping it was 0.242. 

he quantity r» is a function of the speed, and G is 
variable, but the effect of both quantities is small in com- 





parison with the resistance produced by the brake-blocks. 
(b) A Vehicle Composed of n Similar Wheel Elements of 
which m are Braked.— A vehicle may be rded as com- 


posed of a number of wheel elements, and if each one of 
them is braked the equations above apply to the vehicle 
as a whole; that is to say, the maximum retardation is 
the value v calculated from equation (7), and equations 
(9) and (10) furnish the corresponding values of P, and P», 
remembering that in these equations W is the total 

* Proceedings of the Institution of Mechanical Engi- 
neers, 1878, page 590, 





weight of the vehicle divided by the number of wheels, 
and I is the moment of inertia of one wheel. The size of 
the brake-levers and the brake-cylinder may then be pro- 
portioned to the maximum value of P required. In some 
cases, however, some of the train elements forming a 
vehicle are not provided with brake-blocks. 

Consider the case of a vehicle composed of n similar 
wheel elements, m of which are braked, so that the 
retardation of the n elements is determined by the brake- 
power on m of them. 

With regard to the m braked elements, equation (7) 
gives 


‘ f Ww 
mMv=m(Wy, + a) (11) 
With regard to the (n—m) unbraked elements, the only 


Te the train resistance, and the 
2240 


gradient resistance, and assuming the train resistance to 
act at the tread of the wheel, and that both it and the 
gradient act to reduce the linear energy only, 


(n-m) Me = (So a) (n - m). 


2240 * G : 
Adding these two equations together and solving for v 
the maximum retardation is given by 


> mh, + (n — m) sao + 


n 


retarding forces are 


(12) 


(13) 


'Tn most cases this can be simplified to 


. _ mMhg 

™ 
since the second terms in the numerator are small in 
c»mparison with the first term. For example, sup 
a. eight-wheeled vehicle to consist of eight similar wheel 
e‘ements and that the total weight is 32 tons. Further, 
aigume that four wheels only of the eight are braked so 
taatn = 8and m =4. Also let r» be taken constant at 
12 lb. per ton, «4, = }, and let the stop be made on a 
rising gradient of 1 in 300, so that G = 300. Then from 
(13) 
ia (4/5 + 12 « 4/2240 + 8/300) 32 _ (0.8 +0.02+0.026) 32_ 

8 

3.4 ft. per second per second. 

Calculated from (14) v = 3.2 ft. per second per second. 

This shows that in cases where the brake-power applied 
is near the maximum, the maximum retardation can be 
calculated from (14) without serious error. 

(c) An Engine Composed of n Dissimilar Wheel Elements. 
—When a vehicle is made up of dissimilar wheel elements, 
equation (14) may put in a more convenient form, a 
a which in practice applies mainly to locomotives. 

set 
W be the total weight of the engine and tender. 
wbe the weight on the unbraked wheels of the 
engine and tender. 
Then 


(14) 


p= a(W—) my 
w ° (15) 

The ‘instantaneous pressure P to be applied to each 
wheel can then be found by first calculating P, from 
equation-(9), substituting for the W therein the weight on 
the wheel, ther with appropriate values of “4, and jo, 
and then adding to this P, calculated from (10), using the 
value of v found from (15). 

The practical difficulty in connection with these calcu- 
lations is that _ is a function of the speed, and there- 
fore to maintain the maximum conditions—namely, that 
(B + 6) should be equal to W #,—the pressure P must be 
reduced as the s decreases. This is illustrated below 
in the characteristic diagram. 


8 Tgnsion on A Draw-Bar Duk To Unrquat Brakine 
or ENGINE AND TRAIN. 


When two unequally braked vehicles are coupled 
together the application of the brake produces a tension 
in the draw-bar (or a compression of the buffers), which in 
extreme cases may be serious enough to cause the draw- 
bar to break or to cause a derailment. 

Consider two vehicles of mass A and B respectively 
coupled together. Let a be the retardation which would 
be produced by the application of the brakes to the 
vehicle A alone. Let b be the retardation which the appli- 
cation of the brakes would produce on vehicle B alone. 
Let c be the common retardation actually produced when 
the vehicles are coupled together, and let T be the tension 
in the draw-bar. 

When the brakes are applied, the force actually acting 
on the vehicle A to retard its motion is Aa due to the 
application of the brakes and T due to the draw-bar ten- 


sion, so that :— 
Aa+T=sAc . .,. (1) 


Similarly, the force acting to retard the motion of B 
is Bb minus the draw-bar tension, so that :— 


Bb-T = Be ° . (2) 
Eliminating c, 
T = AB (b-2) (3) 
A+B ; 
and eliminating T, 
io a Aa + Bb F 
' A+B (4) 


In these equations A and B are respectively the weights 
of the vehicles divided by g. 

wo bed of example calculate the tension on the draw- 
bar between the engine and the tender corresponding to 
maximum retardation on the Jevel in the case of an engine 





of the 4-4-0 type with bogie-wheels unbraked, coupled to 
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a tender and a train with all the wheels braked, from the 


following data :— 
Total weight on aagip-whatts = 16tons. Total weight 
of engine = 46 tons. Weight of tender, 36 tons. «,; = 1/5. 
Weight of vehicles behind tender, 284 tons. Then the 
maximum retardation which the brakes on the coupled 
wheels can produce on the engine calculated from equa- 
tion (15) is 
~ _  _ 82 (46 - 16) 
eieieie iy 
The corresponding retardation produced by the tender 
and train brakes on the tender and train calculated from 


(7) is 


= 4.2 ft. per second per second. 


» = gp = 6.4 ft. per second per second. 
Hence from (3) 
as 46 x 320 (6.4 — 4.2) _ 2.8 tons, 
9 { 464320 } 
and ¢ the common retardation is from (4) 
46 x 4.2 + 320 x 6.4 
366 
It should be understood that in practice these maximum 


retardations are not produced, but it will be seen from 
equation (3) that since the tension on the draw-bar 


c= = 6.1 ft. per second per second. 


depends upon the difference of the retardations a and 8, ' 


Tons. 


Fig 4. 


Fug : 


Fias, 4 anp 5, 
60 Mies rer Hour. 


a large tension may be produced on the draw-bar when 
the actual values of the retardations are small. 


9. CHARACTERISTIC DyNAMICAL DIAGRAM FoR A TRAIN 
Sroprina FROM A Spxep or 60 Mites per Hour. 
The — underlying the practice of braking are gene- 
rally illustrated by the age, Figs. 4 and 5, annexed. 
The train is assumed to be made up of similar wheel 
elements similarly brakec. The diagram is drawn for 
one wheel element, since the characteristics of the motion 
of one wheel element during a stop are identical with the 
characteristics of the motion of a train composed of a 
number of similar wheel elements. The weight of the 
element is assumed to 4 tons, and the moment of 
inertia of the wheel and half-axle belonging to it is taken 

to be 0.86 ton-foot® unite. 

Consider first the exhaustion of the translational energy 
of the element. Part of the energy is exhausted against 
the resistance due to the motion of the element along the 
rail and to the resistance produced by the application of 
the brake-blocks to the wheel. and the motion of the 
element is intained against these resist by means 
of energy withdrawn from the kinetio energy of the 
element. Energy is also dissipated in overcoming the 
resistance of the gradient. It is assumed that the wheel 
will slip when the sum of the train resistance and the 
brake-block resistance reduced to the rim of the wheel is 
equal to 1 ton. This corresponds toa value of 4,, between 
the wheel and the rail of 0.25. Ourve 1 is drawn parallel 
to the speed axis in Fig. 5 to represent this resistance. 
In doing so, the assumption is @ that when the resist- 
tance at the rail reaches this value the wheel will slip 
whatever be the speed. Further, let it be assumed that 
the sum of the frictional resistances reduced to the wheel- 
rim never exceeds three-quarters of this value in order to 





allow a margin against slipping. Curve 2 is drawn to 
represent this value, and % assumed to increase 


| gradually from 


of a ton at the beginning of the stop 
to 3 of a ton, and then to decrease gradually to ; of a 
ton at the actual moment of stopping. The form of the 
curve is, of course, quite arbitrary, and depends upon 
the way in which the pressure between the brake-blocks 
and the tyres is lated by the driver. 

The chain-dotted lines near the axis show the part con- 
tributed by the normal train-resistance and the gradient 
resistance, from which it will be seen that in comparison 
with the resistance produced by the brake-blocks, their 
influence on the stop is negligible, except in exceptional 
cases, such, for instance, as when the gradient is steep 
- the number of braked wheels in the train relatively 
ew. 

With passenger trains stopping in normal conditions of 
weather on gradients usual Pad on @ main line, and 
with a large proportion of the wheels braked, the whole 
resistance against which the translational energy is 
exhausted may be rded as produced by the applica- 
tion of the brake-blocks alone. 

Ordinates to Curve 2 may therefore be taken to repre- 
sent the product of the pressure P, and the coefficient of 


friction Ho. Let P, 4 
the time-speed curve and the 


Me 
The process of findin 
time-distance curve for the stop is from this point exactly 
the same as the process explained above in connection 
with Fig. 1, page 619, with the difference in detail that in 











this case it is the actual massof the wheel element which 


Units 





CHARACTERISTIC DyNAMICAL DIAGRAM FOR A Stop FROM A SPEED OF 
Every Wueew Siminarty Brakep. 


is to be used without any increase to allow for the rotatory 
energy in the wheel. This is considered separately below. 

The mass is thus 4/32 = 0.125 units. Curve 3 is plotted 
from M/f = 0.125/f, and f is scaled from Curve 2. This 
curve integrated with regard to the speed gives the time- 
5 Curve 4, and Curve 4 integrated with regard to 
the time gives the time-distance Curve 5. 

_ It will be seen from these two curves that the train 
is stopped from 60 miles per hour in 21 seconds, and 
during that period it passes over a distance of 925 ft. 

Curves 1 to 5 constitute the dynamical diagram for the 
stop. Inorder to produce the frictional resistance repre- 
sented by Curve 2, the pressure which is applied to the 
brake-blocks must be varied as the coefficient of friction 
Mg varies. 

Curve 6 shows the value of the coefficient of friction 
between cast-iron brake-blocks and steel tyres plotted as 
a function of the speed from data given in Table II., 
annexed. These data must not be taken as generally 
— to all cases, but rather as showing the order 
of variation which may be expected. The curve itself 
represents values of 4. actually found for cast-iron blocks 
on steel tyres during experiments carried out with extreme 
skill and care with specially constructed apparatus on the 
London, Brighton, and South Coast Railway. 

_If_any ordinate of Curve 2 which gives P, 4, be 
divided by the corresponding ordinate of Curve 6 which 
gives fo, the quotient is the value of the pressure P, 
which must be applied to the brake-block to actually 

uce the resistance shown in Curve 2. Curve 7 

as been plotted in this way. Owing to the small value 
of #, at 60 miles per hour, a considerable pressure is 
required to skid the wheels at this s For example, 
to produce the skidding resistance of 1 ton would require 
a pressure of nearly 14 tons on the brake-blocks ; but just 
before stopping, where the coefficient of friction is about 
0.25, a pressure of 4 tons would skid the wheels. In the 


example a pressure is assumed to be applied to one brake- 

block. If there are two brake-blocks, the same frictional 

resistance is produced by half the pressure applied to 
each block. 

The values of the pressure shown in Curve 7 are those 
required to produce the friction necessary to abstract the 
translational energy from the wheel element. The pres- 
sure must actual] increased as shown by Curve 8, the 
extra pressures being required to produce a frictional 
couple equal and opposite to the couple corresponding 
to the angular retardation of the wheel. With no slip. 
ping the angular retardation is calculated from the linear 
retardation. 

TasLe II.—The Value of the Coefficient of Friction be- 
tween Cast-Iron Brake-Blocks and Steel Tyres in Terms 
of the Speed and the Time. Quoted from Captain 
Douglas Galton’s Paper on “The Effect of Railway 
Brakes” (Proceedings of the Institution of Mechanical 
Enginecrs, October, 1878). 

Speed in Value of the Coefficient of 
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int on the time-speed Curve 4 
corresponding to 54 ft. per second. At this speed the 
retardation is uniform and equal to 6 ft. per second per 
second. The radius of the wheel is 1.89 ft. (3 ft. 74 in. in 
diameter). The corresponding angular retardation is 
6/1.89 radians per second per second. The moment o 
inertia of the wheel is 0.86/g in dynamical units = 0.0268. 
Hence the force of the couple required to produce this 
angular retardation is found from 
P. _ 6 x 0.0268 
ss = 1.89 x 1.89 


From Curve 6 the corresponding value of js, is 0.15. 
Hence the increase of pressure P, is 0.045/0.15 = 0.3 ton. 
Points on Curve 8 have been calculated in this way, and 
its ordinate represents the force which must be applied to 
the brake-blocks to produce a frictional couple against 
which both the translation and the rotatory energy of 
motion is dissipated, a couple represented above by B 
(neglecting the effect of the other small resistances), and 
it shows how the pressure must varied in order to 
produce the stop represented by the characteristic curves. 


; Thus consider the 


= 0.045. 


10. Moments oF INERTIA OF TyPicAL PAaIRs OF 
WHEELS AND AXLES. 


As the value of the moment of inertia I of a pair of 
wheels enters into several calculations besides those con- 
sidered above, typical cases have been taken and the 
values of I accurately calculated. Mr. Pickersgill, 
Locomotive Superintendent of the Great North of Scot- 
land Railway, has kindly supplied the data required for 
this purpose. Mr. Deuchar, assistant in the Civil and 
Mechanical Department of the City Guilds Engineering 
College (formerly Central Technical College), made the 
detailed calculations. The method adopted is to divide 
the wheel into a series of concentric rings, and then to 
calculate the moment of each ring separately. 

The following table is useful for reference :— 


TapLe IIl.—Moments of Inertia; Radii of (yration; 
Total Weight ; and the Ratio of the Square of the Radius 
of Gyration to the Square of the Radius of the Wheel, 
in Four Typical Cases. 





Total Weight Moment 
Type of Wheel. of 2 Wheels =k, ° ke /r, 
and 1 Axle, Inertia. 
| Ib. ft.2 Ib. -ft.2 
One pair of driving-wheels, 
6 ft. 1 in. in diameter, con- 
nected by acrank-axle .. 8473 4.1 $4,138 0.444 
One pair of trailing - wheels 
connected by astraight axle 6723 4.52 30,389 | 0.49 
One pair of 3 ft. 9} in. bogie- 
wheels and axle - es 3080 2 6,164 0,555 
One pair of 3 ft. 9} in, wood- 
cent carriage - wheels! 
and axle te owl 2356 1.63 3,840 0.453 


The following rule for estimating the moment of 
inertia is based on the assumption that the engine-wheel 
is composed of tyre, wheel-rim and mansell-rings, and 
pete, each of uniform section, and each of length p feet, 
the distance from the centre of gravity of a radial section 
through the rim to the centre of the wheel. With thus 
assumption the spokes would be crowded out at the 
centre, and the material may be imagined to spread 
laterally, thus making some allowance for the wheel-boss. 
Let A be the area in square inches of a radial section 





taken through the tyre, the wheel-rim, and the mansell- 
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rings. Then allowing 0.28 lb. per cub. in. of material, 
the moment of inertia of the rim corresponding to this 
section is with sufficient approximation 


0.28 x 12 x 27 p* A Ib.-ft.2 units = 21 A p%. 


And the moment of inertia of one spoke, whose mean 
section is a sq. in., about the wheel-centre, is 


0.28 x 124 p (p?/4 + p?/12) = 1.124 p*. 


The moment of inertia of one wheel with n spokes is 
therefore 
p? (211A + 1.12 na) lb.-ft.2 units. 

For a pair of wheels and the axle it may be taken as double 
this. Before using the value so obtained in dynamical 
calculations divide by g. 

Similarly, for a wood-centred carriage - wheel the 
moment of inertia of the rim is 21 Ap*. This is about 
.d per cent. of the total, so that the moment of inertia 


ry 


gor one wheel is approximately 
49.4 A p8 lb.-ft.2 units 
for a pair of wheels and an axle. 
Thus finally rounding the figures off :— 
Moment of inertia of a pair of wheels and axle with 
n spokes may be approximately calculated from 


I = 2p*(20A + na) lb.-ft.? units. 


Moment of inertia of a pair of wood-centred carriage- 
wheels and axle may be approximately calculated from 


I = 0A Pp. 
By way of illustration in the case of the trailing wheel 
of Table III., page 622 :— 
A the area of the cross-section of the 


rim ee i on se ... = 26.6 sq. in 
p the distance of the centre of gravity 

of this section from the centre o 

the wheel __... in aes ... = 2.85 ft 
a the mean area of a spoke ... = 5.8 sq. in 
n the number of spokes a kon 20 


Then I = 30,000. Comparing this with 30,389, the 
accurate figure, it will be seen that the error is about 


1.3 per cent. 

This expression makes no allowance for a balance- 
weight, but where there is one, ite moment of inertia can 
be separately calculated and added to the sum found from 
the formula. 

Adding, therefore, 400 to I to allow for the balance- 
weight, I = 30,400, and the error is less than 1 per cent. 

In the case of the wood-centred carriage-wheel— 


A.. = 15.55 sq. in. 
Boss = 1.7 ft. 
a = 3880 


which, compared with 3840, the accurate figure, shows 
an error of less than 1 per cent. 








CompounD AND Non-Compounp LoOcoMOTIvES IN THE 
Unrrep States.—The number of single ex ion loco- 
motives in the United States at the close of June, 1903, 
was 40,443; of four-cylinder compound engines, 1953 ; 
and of two-cylinder compound engines, 849; making an 
aggregate of 43,245 engines. 





Tue ExxectrricaAaL TrapgEs’ BENEVOLENT INSTITUTION. 
—In aid of the funds of the Electrical Trades’ Benevolent 
Institution it is intended to present on Saturday, Nov- 
ember 16 next, the first production by an amateur company 
of Sir Arthur Pinero’s ‘‘ The Second Mrs. Tanqueray,” at 
the Royal Court Theatre, Sloane-square, 8.W. Theplay 
will commence at 8 p.m. precisely, the doors being opsn 
at 7.30 p.m. Tickets for all parts of the theatre may be 
obtained from Mr. F. B. O. Hawes, A.M. Inst. C.E., 
M.I1.E.E., 18, Park Mansions, Vauxhall Park, S.W. 





‘“‘Fiautine Suips,” 1912. Edited by Mr. F. T. Jann. 
London : Messrs. Sampson w, Marston and Oo, 
Limited. [Price 21s. net.}—The 1912 edition of this well- 
known book has seen several additions and alterations, 
the latter having been made with the idea of improving 
the utility of the work as a standard book of reference. 
he particulars given are said to have been verified 
officially, so that in so far as general information is con- 
cerned the book is as trustworthy as is possible. Details 
are not entered upon except in certain cases. The 
frontispiece consists of a view of the Dante Alighiere, 
the first warship with triple gun turrets to be completed. 
We notice an unfortunate non-sequitur, where the 
Hawke, which lost her ram in collision with the Olympic, 
18 stated to have a now ‘‘straight stern.” We also 
notice that Messrs. Cammell Laird are said to employ 
3500 hands at Birkenhead, whereas the firm now employ 
some 8000 hands at their works. The photographs re- 
produced in the book are for the most part excellent, 
and show clearly the distinctive features of the 
various vessels. Part II. contains an article on ‘‘The 
Progress of Warship Engineering,” by Mr. C. de 
Grrave Sells, which carries the survey from the days 
of the Comet down to the Lion, and discusses the 
relative merit of turbine and reciprocating propelling 
machinery, including various forms of propeller drives. 
Recent developments in the direction of superheating, 
feed regulation, heaters and coolers, ash-ejectors, &c., 
are also dealt with, while Frahm’s anti-rolling tanks are 
also noticed. The Diesel engine, of course, comes in for 
a share of attention, and some of the well-known ship 
installations are illustrated. An article by General Cuni- 
berti, of the Royal Italian Navy, concludes the volume. 
This article discusses the type of battleship most likely 
to be develo; in the future, in view of the general 
adoption of the “‘all-big-gun” type of warship. 





COLONIAL AND FOREIGN ENGINEERING 
PROJECTS. 


WE give below a list of colonial and foreign engineering 
projects, for some of which tenders are asked. Further 
particulars of the same may be obtained from the Com- 
mercial Intelligence Branch, Board of Trade, 73, Basing- 
hall-street, London, E.C. 

Australia: H.M. Trade Commissioner for Australia 
has forwarded an extract from the Argus (Melbourne), 
from which it appears that the Victorian Minister of 
Railways, in “te to a recent deputation, stated, with 
es to railway expansion in Victoria, that there are 
318 miles of State railways almost completed and open 
for traffic in that State, with a further 186 miles under 
construction, and 83 miles authorised but not yet 
begun. He also stated that the Cabinet are to consider 
schemes for the following lines of ~—~ ¢ representing 
a total length of about 430 miles, and involving an 
expenditure of 1,550,000/. :— 


Estimate of 
Length. Cost. 
Miles. £ 


Orbost to New South Wales border . 651090 600,000 to 


Guildford to Geelong, including Anakies and : 
Staughton Vale, and Kyneton and Gis- 


borne to Geelong. . 70 250,000 
Bruthen to Omeo 70 300,000 
Sale to Alberton .. * 50  —-:170,000 
Alexandra to Healesville .. 43 250,000 
Dookie to Yarrawonga 17 55,000 
Toolamba to Benalla Se “4 40 125,000 
Yarra Junction to Latrobe River 4 100,000 
Alberton to Yarram a je - “ 3} 18,000 
Katamatite Extension .. aa ae = 7 3,000 
Extension of Cohuna line to Mead... : a 15,000 
Violet Town to Strathbogie o i “ae 20 10,000 
Durham Ox (Loddon Valley) .. si “ 35 85,000 
Timboon towards Port Campbell oe = 9} 47,000 


New Zealand: The Commefcial Intelligence Branch of 
the Board of Trade is notified by the Treasurer to the 
Gisborne»Harbour Board that several schemes have been 
proposed by various marine engineers for the construction 
of an outer harbour which would afford accommodation 
for the larger vessels that periodically visit Gisborne. 
Up to the present, however, nothing definite has been 
decided, the majority of the Board being in favour of the 
improvement and development of the inner harbour. 
With this object in view they have py a powerful 
bucket and ladder dredger, which has so deepened the 
river entrance that vessels drawing 15 ft. of water can 
now come up to the wharves. 

Sweden: H.M. Consul at Stockholm (Mr. H. M. 
Villiers, M.V.O.) reports that tenders are invited (1) for 
the removal of about 280,000 cub. m. of mud from the 
entrance to Kristinehamn, Lake Viinern, and (2) for the 
construction of a concrete quay on wooden piles at the 
same p Particulars may be obtained from Kris- 
tinehamns Stads Hamnkommittee, Kristinehamn, 
Sweden, on depositing 20 kr. (about 22s.) in the case of 
(1) and 50 kr. (about 55s.) in the case of (2). Although 
the foregoing contracts will doubtless be carried out i 
Swedish firms, nevertheless they may possibly furnis 
openings to British firms for the supply of some of the 
materials required. 

Norway: With reference to the notice on page 469 of 
the Board of Trade Journal of February 29, relative to 
the utilisation of water-power for industrial purposes in 
Norway, H.M. Legation at Christiania report that 
experience has shown that the law providing that water- 
falls should revert to the State after a term of from sixty 
to eighty years has prevented the harnessing of water- 
falls, as concessionnaires have not felt any inducement to 
undertake the work under these conditions. A Govern- 
ment Bill has accordingly been drawn up to amend the 
law at present in force regarding both the acquisition and 
the usufruct of waterfalls. It is proposed to abolish the 
time limit and reversion to the State in respect of con- 
cessions granted to companies having a wholly oe ip mn 
board of directors, with offices in Norway, and whose 

aid-up capital is entirely in the hands of the State or of 

orwegian municipalities or citizens. Special conditions 
are e with regard to waterfalls owned by Norwegian 
municipalities, as cases have arisen in which such bodies 
have been unable to harness their waterfalls by reason 
of the restrictions placed on companies desiring to pur- 
chase power from them. It is proposed that any foreign 
company whose directorate has offices in Norway with 
a majority of Norwegian members may be allowed to 
acquire the usufruct of municipal waterfalls, This right 
| be granted for a period not exceeding sixty years, 
and an annual tax, not exceeding 50 ire (about 64d.) per 
effective horse-power, is to be paid to the State. 

Italy : The Gazzetta Ufficiale, Rome, of the 12th ult. 
notifies that tenders will be opened on the 8th inst. at 
the offices of the Italian State Railways, Rome, for the 
construction of a section of the Caneo- Ventimiglia Rail- 
way. The upset price is put at 1,763,000 lire (70,520/.). 
The Gazzetta of the 19th ult. notifies that tenders will be 
opened on the 18th inst. at the offices of the Italian 

inistry of Public Works, Rome, before the Director- 
General of Maritime Works, for the construction of a 
breakwater at Porto- Vecchio Toscano a. The 
upset price is put at 1,517,671 lire (60,707/.). Although 
the foregoing two contracts will in all probability 
awarded to Italian firms, nevertheless the carrying out of 
the works may involve the purchase of some materials 
outside iely. 

Sprin: The Gaceta de Madrid of the 13th ult. contains 
a notice, issued by the Ministerio de Fomento, to the 
effect that the contract for the laying of the fourth 
section of the Ripoll-Puigcerd4 Railway has been awarded 
to Don Juan Ciprano de Erefio, of Bilbao, the contract 
price being 1,170,000 pesetas (about 43,300/.); and that 
the contract for the ninth section of the same railway 





has been awarded to Don Onofre Pont y Berga, the con- 
tract price in this case being 1,690,949 pesetas (about 
62,6002). The Gaceta of the 19th ult. publishes two decrees 
empowering the Ministerio de Fomento, Madrid, to 
arrange to issue an invitation for tenders for (1) the 
purpose of carrying out dredging operations and dock 
improvements in the harbour of Cadiz; and (2) for the 
laying of railway lines in the same harbour. 

Austria-Hungary: The Zentral Anzeiger fiir das dffent- 
liche Lieferwngswesen (Vienna) of the 20th ult. states that 
the communal authorities of Y bbs have decided to instal a 
water-works system during next year. The cost of the work 
is estimated at 250,000 kronen (about 20,400/.). Although 
the foregoing work will doubtless be carried out by a local 
firm, nevertheless it may furnish openings to British firms 
for the supply of some of the accessories required. 

hina : H.M. Legation at Peking report the publica- 
tion of a Presidential Order, dated September 9, em- 
porans Dr. Sun Yat Sen to form a railway corporation 
or the mm of financing and constructing a railway 
system throughout China. r. Sun proposes to construct 
some 70,000 miles of railways in ten years, at a capital 
cost of 600,000,000/., by means of concessions granted to 
foreign capitalists to build the railways and work them 
for a period of forty years. At the end of that time 
they would revert to the Chinese Government without 
yment. The scheme includes trunk lines between 
uangchow and Cheng-tu; Kwangchow and Ta-li 
(Yunnan); Nanchon and Chungking ; the mouth of the 
Yang-tze-kiang and Ili; Taku and ton-Hong Kong ; 
and between Tientsin and Manchuria. H.M. tion 
state that the scheme has met with severe criticism from 
the native press, and with ridicule from the foreign press 
in China. According to authoritative statements in the 
native press, the President has also ordered the Ministry 
of Communications to provide Dr. Sun with the sum of 
30,000 dols. (about .) a month to defray the expenses 
connected with his scheme. 

Argentina: The Boletin Oficial of September 20 con- 
tains a decree whereby the General Directorate of 
Railways approves the plans and specifications submitted 
by Don Héctor Zaldariaga, relative to the construction of 
a section of the railway from Puerto San Nicolds to 
Rufino. The same issue of the Boletin publishes a law, 
under the terms of which the executive authorities are 
empowered to expend a sum not exceeding 300,000 pesos 
(about 26,250/.) to defray expenses connected with the 
construction of a section of railway, which will start 
from El Palomar, on the Buenos Aires and Pacific 
Railway, and terminate at Campo de Mayo. 





THe Procress of THE Parsons Turing. — Much 
that is interesting someting developments in turbine 
machinery is contained in the report submitted at the 
fifteenth annual general meeting of the shareholders of 
the Parsons Marine Steam Turbine Company, Limited, 
held on the 22nd ult. After referring to the various 
contracts undertaken by the firm, and to the fact that 
the Government of the Commonwealth of Australia 
have taken a license for the manufacture of Parsons tur- 
bines in the Commonwealth, the report continued :— 
The application of geared turbines to marine propulsion, 
on the system initiated by the company, has e great 
progress during the year, having regard toits novelty and 
recent introduction. No less than fifteen vessels of 
various types, with an i te of over 100,000 horse- 
gross. are now built or building with geared turbines. 

he expenditure on experiments has been exceptionally 
large, and the fact is due, in part, to work bearing on the 
development of geared turbines. Amongst the fifteen 
vessels are included large cross-Channel steamers of excep- 
tional speed, three passenger steamers for the South 
Indian Railway Company’s new Indo Ceylon service, an 
ocean-going see ad steamship, a cargo steamer, and 
destroyers. Experience with the Vespasian continues to 
be entirely satisfactory, and the results obtained in that 
vessel have had considerable influence on the extended 
use of mechanical gearing for the transmission of power 
from quick-running turbines of high efficiency to pro- 
peller-shafts running at moderate speeds. Experimental 
research on the causes influencing the efficiency of screw- 
ox a has been continued during the past year. 

aluable results have been obtained, and the best lines 
for further experiment have been ascertained, and will be 
utilised. The inquiry has a direct and important bearing 
on the future of economic pve near by means of steam- 
turbines, and will prove of service to licensees in dealing 
with designs going beyond precedent. The ‘‘ Combina- 
tion” system, in which reciprocating engines’ are asso- 
ciated with low-pressure turbines, continues to find favour 
in certain classes of passenger steamships. Important 
veesels engined on this system are now being built by 
various firms. Up to the present time, the total horse- 
power of marine turbines of the Parsons type, completed 
and under construction in the works of the company and 
of licensees, as well as in the works of the continental 
sub-companies, and of licensees of Parsons’ Foreign 
Patents Company, Limited, amounts to about 8,500,000 
horse-power—an increase during the year of about 
2,100,000 horse-power. Of this total horse-power, nearly 
7,200,000 horse-power are, or will be, employed for the 
propulsion of warships, and over 1,300,000 horse-power in 
vessels of the mercantile marine and yachts. At present 
the total number of vessels built and building for the 
Royal Navy and the Colonies with Parsons turbines is 
202 ; the total horse-power is about 3,700,000. The divi- 
dend proposed was 10 per cent., with an addition of 24 per 
cent. as bonus, both free of income-tax, after providi 
for depreciation on buildings, plant, machinery, an 
office furniture, upkeep patents, &c., transferrin 
87551. 12s. 9d. to the experimental work account, 5O00L 
in reduction of patent rights account. and writing the 
company’s holding in Consols down to 74l. per cent. 
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CATALOGUES. 

Machine-Tools.—The Universal Machinery Company, 
of Dock-street, Leeds, have sent us a copy o their list of 
machine-tools in stock. These include capstan an 
turret lathes, engine lathes, milling-machines, grinding- 
machines, gear-cutting machines, Le pee pep en and 
many other tools. Full particulars of each are given. 

Telephones and Signalling Appwratus for Mines, &c.— 
We have received from the Adnil Electric Company, 
Limited, Adnil Building, Artillery-lane, EC., a small 
pamphlet giving some particulars of gas and water-tight 
telephones, bells, hooters, winding-engine indicators, and 
various accessories for signalling in mines and works, 
and also for use on shipboard. 


Induced Draught for Boilers.— From Messrs. Davidson 
and Co., Limited, Sirocco Engineering Works, Belfast, 
we have received a copy of a publication they have issued, 
in which they set out, in a very convincing manner, the 
advantages of induced draught for steam boilers. Nume- 
rons installations, in which the firm’s ‘‘Sirocco” fans 
have been used for this purpose, are illustrated by 
engravings reproduced from photographs. e fans 
themselves, and the methods of driving them, are also 
dealt with, a number of small diagrams showing various 
arrangements being included. 

E'ectric Motors.—From the British Thomson- Houston 
Company, Limited, of Rugby, we have received copies of 
two of their recently-issued price-lists dealing with small- 
power motors. The first of these lists gives particulars of 
both direct-current and alternating-current motors rang- 
ing from ; to } horse-power. These little machines are 
suitable for operating vacuum cleaners, polishing and 
grinding-machines, cinematograph apparatus, and other 
appliances requiring only a small driving power ; numerous 
examples of their applications are illustrated in the list. 
The other list deals with rather larger machines up to 
2 horse-power, but for direct-current only. 


Double-Helical Gearing.—The Power-Plant Company, 
Limited, of West Drayton, Middlesex, have sent us a copy 
of a booklet relating to their machine-cut double-helical 
gearing and its application to the requirements of electric- 
generating stations. The booklet deals with speed- 
reduction gears for driving coal-handling plant, automatic 
stokers, economiser scrapers, air-pumps, and boiler-feed 
pum inting out the special requirements to be com- 
plied with in each case ; examples of reduction gears for 
these purposes are illustrated. Outputs, dimensions, 
and other particulars of the smaller standard sizes of 


single-reduction and double-reduction gears are also given hon 


in tabular form. 

Hydraulic Turbines.—Messrs. Joseph J. Armfield and 
Co., of Ringwood, Hampshire, have sent us a copy of 
their latest catalogue of ‘‘ British Empire” reaction tur- 
bines, Pelton wheels, turbine governors, and various 
accessories for the utilisation of water power. Full 
particulars, with illustrations, are given of single and 
double vertical and horizontal turbines ing from 6 in. 
to 70 in. in diameter, and of Pelton wheels with capacities 
up to 500 horse-power. The particulars given include 
prices, weights, dimensions, and shipping particulars in 
each case. The catalogue also contains illustrated 
descriptions of several installations for electric lighting, 
mill-driving, sewage-pumping, &c. 

Aluminium Wires and Cables.—We have received from 
Messrs. William Geipel and Co, Vulcan Works, St. 
Thomas’-street, S.E., a four- pamphlet relating to 
the use of aluminium wires and cables for electrical con- 
ductors, The  _w points out the advantages of 
aluminium for this rae gives extracts from reports 
by users, and also illustrates and describes various 
methods of erecting and jointing the conductors. It also 
gives a full-page le showing the diameters, areas, re- 
sistances, weights, and current - carrying capacities of 
wires and cables ranging from 1/18 to 61/6 8.W.G. We 
have also received a price-list of rubber - insulated 
aluminium wires and cables from 1/22 to 37/14 8. W.G. in 
600 megohm and 2500 megohm grades. 


Asphalt Mastic Floors.—A booklet bearing this title 
has been issued by the Canadian Mineral Rubber Com- 
ny, Limited, whose new address is 32, Victoria-street, 
estminster, S.W. This publication points out the 
advantages of asphalt floors for manufacturing plants, 
— buildings, railway-station platforms, hospitals, 
reweries, &c., claiming that these floors are acid-proof, 
non-absorbent, dustless, elastic, and very durable. Another 
point mentioned is that, if a plant should require to be 
remodelled, the old floors can be broken up and relaid in 
a new position with only a small proportion of new 
asphalt. Several large ts in the United States, in 
which the company’s asphalt floors have been laid, are 
illustrated by engravings reproduced from photographs. 


Marine and Stationary Ov-Bngines.—A set of price- 
lists of ‘‘ Djinn” oil-engines, for marine and stationary 
work, has reached us from the manufacturers, Messrs. 
Brazil, Straker and Co., Limited, Vulcan Iron Works, 
Bristol. Full particulars are given of complete marine 
sete, ranging from 7} to 60 power, for pleasure 
craft, &c.; reversing gears, stern-tubes, silencers, univeraal 
joints, ships’ side fitt and various other accessories 
are isted separately. Another list deals with slow- 
ine engines more suitable for commercial 


] yg LL 
weneeg ee 5} to 138 horse-power. Further lists give 
parti of electric-lighting plants, pumping sets, cargo 
winches, hauling plants, and air compressors, all of 


das 
d Broad 


which are driven by ‘‘ Djinn” oil-engines. 
Electric Heaters. — The London F'ectrical 
Company, Limited, of Palmerston House, Ol 


street, E.C., have sent us a copy of their latest price-list 
of Bastian ‘‘Quartzalite” electric heaters. In these 
heaters the heating element consists of a wire spiral 
enclosed in a quartz tube, the wire being raised to a 


can be easily and cheaply replaced when worn out or 
broken. Particulars are given of several different pat- 
terns of heaters for domestic use, and also for use on 
ships. Electric ovens, toasters, kettles, hot plates, and 
other appliances, are also listed. Special attention is 
called to the firm’s new ‘‘ Pygmy” heater, which can be 
used for boiling water, frying, and other purposes, with 
ordinary utensils. . 
Hydraulic Packing-Rings.—A little booklet issued by 
Messrs. Ronald Trist and Co., Limited, Coronation 
House, 4, Lloyd’s-avenue, E.C., gives particulars of 
their ‘‘S.E.A.” ring-cups or oe for hydraulic rams, 
pump-buckets, &c. Sixteen different sections are illus- 
trated, all of which are composed of a number of discs of 
fibrous material of slightly decreasing diameters piled 
concentrically one on top of the other, and afterwards 
pues into the form of acup. The lip of the cup thus 
‘ormed projects slightly beyond the cylindrical part, and 
so presses firmly against the cylinder walls. These ring- 
cups are claimed to be very durable, to resist high tem- 

ratures, and to be air-tight as well as water-tight. 

ices are quoted for sizes, increasing by }4-in. steps, from 
1 in. to 94 in. in diameter ; intermediate and larger sizes 
can, however, be supplied. 


Boilers.—Messrs. Holdsworth and Sons, Limited, of 
Croft Boiler Works, Leeds-road, Bradford, have sent us 
a copy of a small catalogue giving particulars of Lanca- 
shire and Cornish boilers manufactured by them. There 
are also included illustrations of dish-ended Lancashire 
boilers, vertical boilers, brick-hardening chambers, tanks, 
and other work of this class carried out by the firm. 
We have also received from the Yorkshire Boiler Com- 
pany, Limited, who work ih conjunction with the abeve- 
mentioned firm, and have their registered offices at the 
same address, a copy of a booklet relating to the ‘‘ York- 
shire” boiler. These boilers are similar to Lancashire 
boilers except that they are shorter, and that the flues 
gradually increase in diameter towards the back of the 
boiler, and are slightly inclined upwards in the same 
direction. The booklet explains the special features of 
the boiler, and points out its advantages in a series of 
questions and answers. A number of testimonials from 
users are reprinted, and some installations are illustrated. 


Marine Engines, Boilers, and Ausxiliaries.—A copy of 
the 1912 edition of the marine section of their logue 
reached us from the Vauxhall and West Hydraulic 
Engineering Company, Limited, of 45, Leadenhall-street, 
E.C. This catalogue, after giving a number of views of 
the firm’s works at Luton, illustrates examples of triple- 
expansion, compound, and simple marine engines, and 

ves general particulars of standard sizes in each class. 
The triple-expansion engines listed range from 90 to 900 
indicated horse-power, while in the case of compound 
engines the particulars given relate to engines developing 
from 5 to 515 indicated horse-power. Other sections of 
the catalogue are devoted to paddle-engines and paddle- 
wheels ; launches, river stcamers, tugs, and other vessels ; 
air, circulating, feed, bilge, and donkey pumps ; marine 
boilers of the fire-tube and water-tube type ; ‘“‘ Contrafio” 
condensers, and screw-propellers. Prices are stated for 
some of the none listed. The illustrations in the 
catalogue are nearly all reproduced from photographs of 
recent examples of the firm’s productions. 


Noiseless Pinions.—We have received from the British 
Thomson - Houston Company, Limited, of Rugby, a 
pamphlet of ‘‘Fabroil” noiseless pinions. These pinions, 
as their name implies, are composed of a special fabric 
compressed between steel shrouds, whi are held 
together by threaded rivets. After assembly the 
blanks are thoroughly impregnated with oil, and this 

is repeated after the teeth have been cut. 
he teeth are cut to the 14}-deg. involute system, 
according to Brown and Sharpe’s stan diametral 
pitch being the basis of measurement. Among the 
advantages claimed for these pinions, it is mentioned 
that the teeth are exceptionally strong and durable, and 
at the same time sufficiently elastic to absorb shocks 
which would break the teeth of cast-iron pinions. 
“*Fabroil ” pinions are also said to be capable of runni 
at high speeds without noise or vibration, to be unaffec 
by oil, water, dampness, temperature variations, and 
other atmospheric conditions, and also to be self-lubri- 
cating and vermin-proof. Prices are stated for blanks and 
finished pinions ranging from 2 in. to 12 in. in diameter. 
Diagrams showing pitch-line velocities and capacities in 
horse-power per inch width of face, are also included. 

Switchboards and Switch-Gear,—From the A.E.G. Elec- 
trical Company, of South Africa, Limited, Caxton 
House, Westminster, S.W., who are agents for the 
A.E.G. Foreign Department of Berlin, we have received 
__—— illustrating several examples of their stand- 

switchboards for direct - current and alternating- 
current systems. With these boards each panel is 
divided into three sections, of which the upper one is 
used for measuring instruments, the middle one for 
switches, fuses, tors, &c., while the lower 
section is either left bare or employed for apparatus 
not often required. are of marble, polished 
in front and enamelled at the back to out 
moisture. Standard panels are also constructed of sheet 
iron, for use in mines and other places for which marble 
would be unsuitable. The framework is composed of 
standard parts, fixed together by clamps and screws, so 
that erection is very simple, and extensions can easily be 
carried out. The illustrations include examples of boards 





for controlling generators, motors, feeders, and rotary 





converters, and also battery-charging boards. Particulars 
have also reached us of A.E.G. quick-break switches, 


motor-switch panels, cast-iron and sheet-iron switch 


red | cases, and other switch-gear. 
d| heat by the passage of the current; the whole element 


Oil-Engines.—From the Westinghouse Brake Company 
Limited, of 82, York-road, King’s Cross, N., we have 
received a pamphlet relating to the Cross oil-engines 
manufactu by them. The pamphlet illustrates and 
describes the construction of these engines, one of which 
was 7 — in ed — of ae, a ee on 
page 113. engine has been specially designed for using 
crude or residual’ oils as fuel, but will work equally well 
with ordinary lamp oils. It is of the vertical enclosed 
single-acting four-cycle type, and operates on the semi 
Diesel principle—that is to say, the oil is sprayed into 
the combustion-chamber, is ignited by the temperature 
produ by compression, and burns slowly rather than 
explodes. The combustion-chamber is, however, provided 
with a bulb which is heated by a blow-lamp to ignite the 
charge on starting up. One of the ial features of 
the engine is that, when near the end of the compression 
stroke, the piston closes the entrance to an annular space 
surrounding the cylinder and communicating with the 
inlet and exhaust valves. The compressed air contained 
in this space is admitted to the cylinder during the early 
part of the working stroke while the charge is burning, 
and thus serves to complete the combustion. This feature 
is said to keep the cylinder and valves exceptionally 
clean, so that the engine can run for long periods without 
being opened up. The engines are made in five sizes, 
ranging from 7 to 40 horse-power, and in two patterns 
for stationary and marine work respectively. 


Gas-Heated Steam-Radiator.—We have received from 
Messrs. Ashwell and Nesbit, Limited, of Barkby-lane, 
Leicester, a pamphlet they have issued relating to the 
“* Leicester” gas-heated steam - radiators for warming 
workshops, offices, &c. These radiators, which are quite 
self-contained, consist of a central cylindrical sttam- 
generator, with a number of ordinary radiator sections on 
each side. The generator, which is heated by a Bunsen 
burner, contains a small quantity of water only, so-that 
steam is rapidly formed. The steam then passes into 
the radiator sections, in which it gives up its heat, 
and is condensed, afterwards running back into the 
generator. It is stated that as no leakage can occur 
the water does not require to be replenished. The 
steam generator also forms a warm-air circulator, 
to which the air may be supplied either from the 
outside atmosphere or from the room. One of the 
most important features of these radiators is that the 
products of combustion of the gas are not allowed to 
escape into the room, as is the case with older heaters of 
this type; they are carried off by means of a flue. The 
radiators are fitted with automatic air-relief valves, auto- 
matic gas-regulators, and water-level indicators. They 
are claimed to be highly efficient, the gas consumption 
by one suitable for warming a space of 12,500 cub. ft. 
(the largest size listed) being given as 20 cub. ft. per hour. 
Particulars are given of six other sizes, the heating 
capacities of which range from 3500 cub. ft. to 11,000 
cub. ft. ; prices are stated in each case. 


Worm-Gear Drives.—Messrs. Henry Wallwork and 
Co., Limited, of Roger-street, Manchester, have re- 
cently issued a catalogue relating to their worm-gear 
drives for use with electric motors. These gears con- 
sist of an accurately-cut worm and wheel enclosed ina 
cast-iron casing, which forms an oil-bath. The worms 
are made from forged high-tensile steel, case-hardened, 
ground and polished, and the wheel consists of a hard 
phosphor-bronze ring, shrunk or bolted on to a machined 
cast-iron centre. 1-thrust and radial bearings are 
employed. Very high efficiencies have been obtained 
with these gears; for example, a 40-horse-power gear, 
with a speed reduction from 600 to 60 revolutions per 
minute, recently tested, gave a maximum efficiency of 
94.9 per cent., and a mean efficiency of 93.4 per cent. 
over a run of five hours. Thegears are made in standard 
sizes ranging from } to 300 horse-power, and the firm 
guarantee the efficiency, temperature rise, and overload 
capacity of each size. The catalogue states prices for 
18 sizes ranging from 1 to 40 horse-power ; four different 
eee reductions are quoted for in each size. Prices are 
also stated for spur-wheel back gears for electric motors, 
worm-geared winches, endless-rope haulage gears, as well 
as for cutting the teeth of worm-wheels and spur-wheels. 
The illustrations show numerous applications of worm 
drives, in some of which the drive is reversed, that is to 
say, the wheel drives the worm. One of the gears is shown 
fisted with the firm’s patent oil-cooling device, which con- 
sists of a coil of drawn copper tubing provided with radiat- 
ing gills, the oil being circulated through the radiator by 
means ofa smallrotary pump. The use of this arrange- 
ment, by rapidly dissipating the heat generated by fric- 
tion, allows a smaller, and consequently less expenstve, 
ag to be used fora given duty than would otherwise 

the case. 








_ “Brrrarn’s Imminent Dancer.”—The Imperial Mari- 
time League, 2, Westminster Palace-gardens, West- 
minster, have issued, at the price of 1s., a brochure with 
the above title, by H. F. Wyatt and L. G. H. Horton- 
Smith, joint founders and joint secretaries 
the Imperial Maritime League. The book is an indict- 
ment of the present Government in + to their naval 
policy, and its is vigorous. ere is a mass of 
information, y taken from official documents, re- 
outing Be programmes of the various Powers, the 
object being to prove that ‘‘the one central, dominant 





' of its relative naval strength 


mpire, is the vast decline 


of this country and the Bri 


fact, fated to exercise oovesping peetnse on the future 
tish | 
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“ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


SELECTED ABSTRAOTS OF RECENT PUBLISHED SPEOIFI- 
OATIONS UNDER THE AOT OF 1907. 

The number of views given in the Specification Drawings is stated 
in ene cass; where none is mentioned the Specification is not 
illustrated, 

Where inventions are communicated from abroad, the Names, &c., 
of ee yg ey are given in L. Pp Offer, Sale 
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ELECTRICAL APPARATUS. 


5053/12. T. Taylor, Newcastle-under-Lyme, and 
ey. Insulators. [10 Figs.) February 29, 1912.—The 
object of this invention is to provide the head or top of an insu- 
lator with improved means for draining away water or condensed 
moisture which may collect or gather on the top, and for leading 
or directing it away from the line wires and their metallic attach- 
ment fittings, so as not to come into contact with the wires or 
fittings, and thereby admit of | ofthe current. According 
to this invention, it is proposed to form the head of the insulator 
(witnout the usual — or neck) with a series of drainage 
channels which lead from the top face down the sides, but which 
are so disposed as to direct the water clear of the line wires and 
attachment fittings; whilst the substantially flat top face of the 
insulator is provided with sunken and sloping areas or depres- 
sions from which the water descends by certain of the drainage 
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channels to the base of the insulator. The head a! of the insu- 
lator a is of the form shown, substantially square in plan, with 
the sides a2 made of a sloping form outwards. The centre por- 
tion d of the top face is flat, but upon each side slanting recesses 
or depressions ¢ of the shape shown are form These recesses 
are open at the outer sides, and from these open sides vertical 
channels f, f run down the middles of the side faces of the insu- 
lator. By these channels the water received in the recesses ¢ is 
carried off and directed clear of the wire lines and metallic 
fittings. A drainage channel g is also provided down the middle 
of the front face, above the line-wire housing, whilst below this 
housing, immediately b ith the ch 1 g, is a ch 1 into 
which the water from the latter drips, and by which it is led 
away. Down the back face another drainage channel h is pro- 
vided, which, like the channel g, leads from the top face of the 
insulator. (Accepted August 8, 1912 ) 

. Electric Motors. 


17,716/11. T. L. R. Cooper, Ealing 
{1 Fig.) August 3, 1911. - This invention has particular reference 
to motors required to work when coupled to submerged water- 
pumps or drills employed in salvage operations. According to 
the present invention, the insulating liquid with which the en- 
ened machine is flooded is subjected to a pressure sufficient to 
cause it to slowly exude through the armature-shaft bearing or 
hearings in the casing. In the case of submergence of the motor 
the pressure exerted on the oil is always slightly greater than that 
due merely to the depth of immersion. By such an arrangement 
not only is the water prevented from entering, but the slowly- 
exuding oil keeps the ings and the gland or glands of the 
shaft well lubricated. A represents the armature or rotor, B the 
field-magnet a B!, B! two of the field pole-pieces, and B 
the coils thereon. C is the casing and D the stand or support. 
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In order to keep the oil cool, a circulating coil E may be pro- 
vided, to lead the heated oil out of the oom at its up; ; part poe 
return it, cooled, to the lower part of the casing. Alternatively. 
or in addition, radiating E! may be formed on the casing, 
a the purpose of keeping the oil, with which the casing is 
— under a pressure sufficient to cause it to exude slowly 
through the packed gland C! or any other point of leakage, a 
portion of the casing wall is made to yield to pressure, and a 
pressure is applied to this yielding member. A preferable ar 
ment, as shown at F, is to employ a flexible diaphragm as the 








amount of oil has exuded from the casing, and, with a view to 
replenishing the supply of oil at interv: and thereby drivin, 
the diaphragm out , Oil may, in the case of a subme’ 
motor, be conducted to the casing from the surface by means of 
a flexible pipe G, and the necessary pressure may be obtained 
by employing a sufficient head of oil or by means of a pump, a 
pamme gauge being provided, if uired, to indicate the dif- 
erence between the oil pressure in the machine casing and the 
external or water pressure. (Accepted August 8, 1912.) 


163/12. F. Neave and Callender’s Cable and Con- 
struction Com Mechanical 


pany, ated, 
Connectors for Electric Cables. (2 Figs.) Jan 2, 
1912.—This invention relates to an ap; jus to be employed in 
| the jointing of electric cable where ordinary soldered joints are 
| undesired. Its object is to permit satisfactory branch joints to 
| be made which can be quickly disconnected, and the design is 
|such that after a joint is made the whole apparatus can be 
| effectively insulated by covering it with insulating tape or other 
| suitable material in the ordinary way. Referring to the drawing, 
it will be seen that the connector consists of three essential parts 








—namely, a fork A, a branch-socket B,anda nut C. The fork A 
is curved on the inside where placed against the conductor of the 
electric cable. The two sides of the shank of the fork are screwed, 
and the branch socket B is furnished with a slot which engages 
with the fork ; the branch-socket B is also furnished with the nut C 
working against a collar, and when thie is screwed on the fork A 
and is tightened up contact is made with the electrical conductor 
on the one side by the curved portion of the fork A, and on the 
other side by one end of the branch-socket B, which is also curved 
in a corresponding manner to the end of the fork. (Accepted 
August 21, 1912.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


9131/12. W.H. Moore and Ambrose Shardlow and 
Co., Limited, Sheffield. Internal-Combustion En- 


gines. [2 Figs.) April 18, 1912.—This invention consists in the 
arrangement and combination of parts and >_> in liquid 
fuel injectors for internal-combustion engines by means of which 
the delivery of the liquid fuel into the vaporiser-chamber is 
atomised, regulated, and adjusted, comprising a removable nozzle 
g, & fluted or grooved plug A, with a conical end provided with a 
number of spiral or tangential ves and with a vent, a locking 
bush j, and a needle-valve an = k on the underside of a 
diaphragm /; a steel ring m and washer 0, a cap or bonnet n 


SS 


provided with a screwed bush p, and lock-nut g, a spring r, and 
spindle ¢ on the top side of the diaphragm. The action of the 
injecior is as follows :—The oil is forced through a pipe ¢ into 
the injector by means of a quick-acting plunger-pump, which is 
actuated from the cam-shaft of the engine; the amount of oil 
is regulated by the governor to suit the load on the engine. 
A pressure is immediately set up in the oil-chamber below the 
diaphragm /, and this pressure acting on the diaphragm lifts it 
slightly, and at the same time lifts the needle-valve from its seat. 
This movement of the valve allows the oil to pass through the 
nozzle g, and is delivered into the vaporiser in the shape of a very 
fine spray. (Accepted July 31, 1912.) 


25,727/11. Blumfield, Limited, and T. W. Blumfield, 
‘ham. Internal-Combustion [8 Figs.) 
November 18, 1911.—This invention relates to the big end-bearings 
of connecting-rods for motor-cycles and the like, and has for its 
object to provide against disintegration of the anti-friction 
bushing caused by strains, vibration, or interrupted lubrication. 
According to this invention, the big ends are provided with a 
freely rotatable or floating bush through which a bearing is 
obtained on the crank-pin. By this means friction of the bearing 











| into practice as 
- | cycle engine, the big end of the connecting-rod 1 is provided with 
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surfaces is reduced to a minimum. In carrying the invention 
lied to the connecting-rods of a V-type motor- 


side lugs 2. The big end of the connecting-rod 3 passes between 
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the outer bush 4, such that it is capable of free rotary movement 
around the crank-pin 6. This floating or rotatable bash gives 
ease of action. and reduces the wear on the bearing surfaces to a 
minimum. (Accepted August 8, 1912.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


28,441/11. A. Herbert, Kenilworth, and P. V. 
Vernon, Coventry. Turret-Rotating Mechanism. 
(2 Figs.) December 15, 1911.—This invention relates to turret- 
rotating mechanism, and has for its object to provide improved 
manual means for effecting the rotation of the turret in a simple 
manner. According to this invention, there is employed a 
aeneeeceeres controlling shaft adapted to withdraw and 
release the indexing bolt, and by a further movement to engage 
and release a clutch for rotating the turret. The driving shaft A 
is connected to the turret B through a suitable train of Lo and 
a friction clutch, receiving its motion from a shaft H through 
gears C,C®%. The friction-clutch is interposed between the shaft 
A and the -wheel D eae it, and it takes the form 
of acone J keyed to the shaft, an cone K free to 
slide on the shaft A. Surrounding these cones is a sleeve L, the 
ends of which are correspondingly coned, and this sleeve carries 
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a gear-wheel D of the train actuating the turret. Thus, when the 
movable cone K is fo: into the sleeve L, the latter is moved 
endwise against the cone J keyed to the shaft. Thus the voned 
sleeve L is gripped between the two cones J and K, so that the 
shaft A and the gear-wheel D are clutched together. The movable 
cone K is mounted by a key on the shaft, and it is actuated 
through a short rack on the sleeve N en: by a pinion on the 
operating shaft P, either through the medium of a thrust-bearing 
or not. It will be gathered that by rotation of this shaft P the 
rack is moved and the clutch engaged when it is desired to rotate 
the turret. The shaft P may carry a further pinion engaging 
rack-teeth on the indexing bolt, the racks being so arra: that 
the first movement of the shaft P withdraws the indexing bolt, 
and subsequent movement engages the clutch, and vice versd. 
oO quently simple lly-operated mechanism is provided 
enabling the turret to be unlocked, and then rotated as required, 
and re-locked by the operation of a single hand-lever or equivalent 
device. (Accepted August 8, 1912.) 


4889/12. J. R. Vellacott, London. Mo: -Ma- 
chines. [4 Figs.) — , 1912.—A device, according to 
the present invention, comprises, pnw a pair of circular saws 
mounted upon a spindle and a work-holder capable of being 
rotated through a predetermined angle, so that the saws may act 
upon the work simultaneously for producing a equare or other 
polygonal-shaped opening. Provision is made for bringing the 
saws into and out of contact with the work. 1 indicates a : 
plate. to one end of which are bolted brackets 2, each of which is 
provided with an adjustable pin 3 engaging the ends of a second 

















= 
468L) 20 I7\ 


pin 4 wey pivot for an arm 5, which, at ite opposite end, is 


provided with a handle whereby the arm may conveniently be 
swung in the vertical plane ; in order to facilitate the move- 
ment of the said arm a ones & gene and attached 
to the ends of rods 6 carried in lugs fo upon the ends of the 


b 4 pp Ba of mae and to provide a buffer F! for causing | the side lugs 2, and an outer bush 4 is then into the eyes|arm 5. The arm 5 is bifurcated at ite inner end, and 
ont ed by thie = Be pressure upon the oil. The pressure | of each end, and spun or riveted on to the eye of the side lugs 2, | upon the pin 4. Between the limbs of the arm is a body 8, freely 


can be adjusted b , 
the hand-wheel F2. Since. the diephore, nand by manipulatin 
it will cease to exert the 


| forming a tubular tie which prevents the side | ringin, 
hragm movement is imited, | apart under explosive the en = With “th 


revoluble upon the pin 4, and formed of two pulleys 9 and 10. 
' c pressure from 
required pressure after a certain | formation a floating or freely rotatable bush 5 is interposed inside 


The pulley 9 receives motion from an exterior motor, whilst the 
pulley 10 transmits such motion through a belt 10a toa second 
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ulley 11, The pulley 11 is mounted upon a spindle 12 carried on 
the free end of the one 5, and upon the spindle is mounted a gear- 


adjusted that ata oe etermined increase the lever/ is moved to 
make contact with the fixed contact k. s indicates the steam stop- 
valve of the winding-engine, which is closed by the weight p, when 
the solenoid q pulls the trip levers r to release the lever ¢ carrying 








wheel 14, provided with double helical teeth.. The free end of the 
arm 5 is'sleo bif ted, and ted thereon are two spind 
15, 16, one of which carries a pinion 17 in gear with the pinion 14, 
whilst the other is provided with a pinion 17a driven from the 
second pinion 17. The spindle 16 is provided at one end with a pairof 
saws indicated by 18, and which saws are suitably peor’ to give 
the desired width of cut by means of a washer or ce piece. 
Formed in with the plate 1 isa projection 20 perforated 
of a pin 21 attached toa table 22, which table is 
revolubi funted in the projection, and is secured against 
vertical lacement by means of a stud which engages a peri- 
pheral channel or recess in the pin 21. In order to hold the 
work during the operation of the saws a suitable holder or vice 
is provided and affixed to the table 22. In use the work is secured 
in the vice, and when secured the arm 5 is depressed, causing the 
saws to make two parallel incisions. When the saws have com- 
pleted their cut the arm is raised, and the table 22 is turned 
through an angle of 90 deg. when the saws are again brought 
into operation. By this means a square piece is cut out of the 
work. (Accepted August 8, 1912). 


993/12. A. F, Halstead 
c Tu 





for the 


and A. C. Rogerson, Man- 
hester. be Ends. (4 Figs.) April 16, 1912. 
The invention relates to a tool for beading or turning over the 
ends of boiler tues and the like, and is a development upon tne 
invention described in the specifications of Letters Patents 
Nos, 18,331 of 1910 and 25,630 of 1910. The tool referred to con- 
sists of two, three, or more prongs or members, each formed with 
a suitable recess to act upon the projecting end of the tube, and 
provided with acentral projection to fit within the tube. The 
tool is used in conjunction with a pneumatic hammer, and is 
rotated during the operation. The tool is formed with 2 head 
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a having a shank ) adapted to fit within the cylinder of a 
pneumatic or other power-hammer to receive the blows of the 
piston of such hammer. Projecting from the head a is a cylin- 
drical, or it might be a taper, extension c adapted to fit within 
the tube, and around the extension are two, three, or more 
prongs d curved internally, to roll over the end of the tube e to 
a bead of the desired formation and bed the metal down on to 
the boiler-plate f. This is effected by repeated blows of the pneu- 
matic hammer and by the operator grasping the tool at the head 
a@ and rotating it, or rotating it by means of a handle (not 
shown) or other device. (Accepted July 31, 1912.) 


MINING, METALLURGY, & METAL WORKING. 


5171/12. H. Dewsbury. Preventing Over- 
{1 Fig.) March 1, 1912.—This invention relates to 

means for preventing accidents in colliery shafts, due to over- 
winding and over-speed of thecages. a is along screw, positively 
driven from the engine; and 0 is a nut, fitting on the screw a 
and having contact sagen gr ¢ and cl thereon. The nut is 
prevented from rotating, and the pitch of the screw, and the 
8 at which the screw is driven from the engine are so chosen 
that for each wind the nut travels approximately the full length 
of the screw in one direction or the other. The position of the 
nut on thescrew at any moment thus corresponds with the posi- 
tion of the cages in the shaft. dand d! are pivoted contact 
fingers connected by the arms f and /! to solenoids g and g! and 
to springs or weights A and h!, so that when an electric current 
passes through the solenoid, the corresponding contact d or d! as 
the case may be, is moved into the path of the contact projection c 
of the nut ; whilst, when the circuit is broken, i.¢., the current 
stopped, the spring or weight A or h! draws back the contact 
finger ¢ or d! out of the path of the contact projection c. 
The positions of the contact fingers relatively to the length 
of the screw, or rather to the travel of the nut b, are chosen so 
as to correspond with the position of the cages in the shaft alittle 
after their positions when steam should be shut off from the 
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winding-engine. The fingersd and d! are therefore designated the 
steam shut-off contacts. tand i! are fixed contact fingers, situated 
in the line of the travel of the projection c!, and at such a posi- 
tion with reference to the length of the screw as to correspond to 
the highest allowable position of »>ne or other of the cages above 
the keps or fallers, so as to avoid risk of bringing the cage u 
into the head gear. For this reason the fingers i, i! are referr 
to as the overwind contacts. j is a pivoted finger, moved in the 
direction so as to make contact with the fixed contact-piece k by 
the pull of the solenoid J, and in the opposite direction to break 
contact with the weighted lever m. The finger j is referred to as 
the overspeed contact. 
driven direct from the engine. The armature is connected to the 
solenoids g, g', and /, and energises them strongly or weakly 
according to its speed. If the voltage rises to a certain prede- 
termined t, the solenoids g and g! are energised and drow 
the fingers d@, d! into the path of the contact projection ¢ on the 
nut. This takes place when, owing to the failure of the engine- 
man to cut off steam at the proper times, the speed of the wind- 
ing-engine after the cages have passed the positions in the shaft 
when steam ought to have been shut off, exceeds that which would 
have resulted had the steam been properly cut off. If at any part of 
the wird the speed exceeds the maximum speed of normal winding, 
then the voltage increases still further ; and the solenoid / is so 





nis the dynamo armature, which is} 





the weight p. is a dashpot, the piston of which is connected 
to the lever t. The lating-valve of the dashpot is controlled 
by the solenoid v, which, when energised, opens wide the opening 
through the valve, and allows the stop-valve to close quickly. A 
second solenoid 9! acting through the trip-levers r! serves to 
release the lever ¢! carrying the weight p!. The. lever ¢! is 
connected by a link z to the brake-lever y, so that the brake is 

t on the winding-engine when the soleno'd q! is energised. 
Phe lever 1 also is ted to a dashpot wu! controlled by the 
solenoid v!, which, when energised, allows the brake to act more 
quickly. If the engineman fails to shut off steam at the proper 
moment, the contacts d and d! are pulled into the path of the nut 
b, and the latter makes contact with one or other of them. The 
current then flows through the solenoids g and q!, which release 
the steam-valve and brake weight-levers, shutting off the steam 
and putting on the brake. The pots u and wu! allow the 
steam-valve and brake to come slowly into action and bring the 
engine ually to rest; the solenoids v and v! not being 
energised. If, however, the steam is shut off at the proper time, 
the engine has fallen sufficiently in speed by the time the nut b 
arrives at d or d!, so that the current generated is not sufficiently 
great to enable the solenoids g, g! to hold the contacts d, d! in 
the path of the nut ». No contact is therefore made, and the 
engine comes to rest in the usual manner. If in being lifted off 
the fallers the cage is raised too high, the nut ) comes into 
contact with one or other of the fixed contacts ¢ or i!. The 
current then flows not only through the solenoids q, q!, but also 
through v and v!, releasing not only the steam-valve and the 
engine-brake, but also opening the dashpot valves, thus allowing 
the steam-valve and the engine-brake to act quickly, pulling the 
engine up dead. If at any time the engine gets up a higher speed 
than the normal highest speed, the dynamo will generate sufficient 
current to enable the solenoid / to make contact between j and k. 
The current will then flow through the solenoids g and g!, which 
will act as in the case of the steam not being shut off at the 
proper place. (decepted August 8, 1912.) 


28,785/11. G. Inglis and Co., Limited, and G. Inglis, 
e. Preveming Over-Winding. [4 Fizs.) Decem- 

ber 21, 1911.—This invention has reference to engine speed-con- 
trolling gear for preventing over-winding in collieries. Accord- 
ing to these improvements, the applicants use a box or housing 
frame 1 carrying a horizontal square shaft 2 with journals at 
each end, and having extensions at one or both ends for fixing spur- 
wheels 5. There is also used in combination with aforesaid a 
horizontal screw-shaft 4 with thrust-bearing, and having exten- 
sions at one or both ends for mounting corresponding spur-wheels 
5. The applicants also employ a spring-loaded governor 6 driven 
by the square shaft 2 which revolves a sleeve 8 in the budy of 
vernor to which a bevel-wheel 9 is attached. There is also fixed 

n a lower part of body of governor 6 a nut 11 into which the 
screw-shaft 4 works so as to travel the governor 6 from end to end 
of the box 1. To the rising and falling sleeve 12 of the governor 
is attached a double lever 13, projecting beyond the fulcrum on 
the one side and beyond the governor on the other side. On the 
side beyond the fulcrum is fixed a steel catch 15 to engage with a 
rack 16, and on the other side of the governor 6 a balance-weight 





























17 made 80 that its position can be adjusted to suit the require- 
ments of the governor 6. At each end of the box 1, at one side, is 
fixed a perpendicular arm 19 joined together by two flat bars or 


or lever holding the weights so that the steam is immediatel, 
shut off, the brakes ngueee, and the engine stopped. If towards 
the end of the wind the engine has not been reduced in speed to 
what is considered safe at that part of the wind, the catch 15 
comes in contact with a higher-stepped part 31 of rack 16 and 
releases the trigger and stops the engine as peat described. 
Should the engine be started in the wrong direction, the catch 15 
of the lever 13.at once comes in contact with the set-screw at top 
ofarm 19. This releases the trigger and the engine is stopped in 
like manner. (Accepted August 8, 1912.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


8455/12. B. Ljungstrom and Aktiebolaget Ljunc- 
stroms An Liljeholmen, Sweden. raphe. 
Generators. [4 Figs.] April 9, 1912.—The present invention 
relates to horizontal turbine generators, in which the turbine 
cr turbines are rigidly connected with the electric generator or 
generators, and has for its object a device supporting the machine. 
In the present invention the turbine ber of the hine is 
rigidly connected with the outlet pipe, while the generator 
members are supported in such a way that they can move in all 
directions. By this means the generator members can swing 
freely according to longitudinal and lateral movements of the 
outlet pipe, which cccur owing to the considerable differences of 
temperature experienced, without exercising an injurious re 
troaction upon the turbine members. a@ designates the turbine 
member, and ) the two generator members arranged laterally 
and rigidly connected to the membera. c is the outlet pipe 
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lealing tothe condenser d, which is rigidly mounted on the 
foundation e. The turbine member a is supported by the tube c, 
and on variations of the tube cas to form and length occurring 
owing to differences of temperature, the member a of the machine 
is moved laterally, or upand down. In order to take part in these 
movements and thus prevent tensile stresses arising in the 
casing, the two generator members / are movably mounted by 
means of springs housed in boxes g rigidly connected to the 
foundation. In order to prevent or to moderate oscillations, 
braking or regulating devices, for instance, dash-pots are used 
between the generator parts and a fixed point such as the founda- 
tion. In order to prevent a turning or oscillation of the turbine 
in a lateral direction it may be guided laterally. This is suitably 
attained by connecting the tube c to the foundation by means 
of an annular, and in some cases corrugated, disc, which may 
be replaced by chains, rods, elastic links, or the like. (Accepted 
August 8, 1912 ) 


MISCELLANEOUS. 


410612. Ozonair, Limited, and E. L. Joseph, West- 
minster. Mechanical Filtration of Water. (3 Figs.) 
February 21, 1912.—This invention relates to systems of mecha- 
nical filtration, as applied, for example, on a large scale to public 
water supplies, wherein the filter bed consists of a mass of filter- 
ing material resting upon a false bottom provided with openings 
which serve alternatively for permitting the escape of the 
effluent and for admitting water to the filter bed from beneath 
when the flow is reversed for the purpose of cleansing the filter- 
ing material. According to the present invention, each water- 
outlet fitting comprises a collecting nozzle in the form of a hollow 
truncated erect cone, having steeply inclined perforated sides 
and an approximately hemispherical top, the base of the cone 
having a projecting flange adapted to rest upon the upper sur- 
face of the false bottom of the filter. The perforated conical 
nozzle has a downwardly extending tubular stem adapted to be 
fixed in and to pass through the false bottom of the filter, this 
stem being screw-threaded externally, or flanged at its lower 




















rods 21, one on each side. Metween these bars is fixed rack 16 over 
which the double lever 13 and catch 15 passes as the governor 6 
travels along the box in eitherdirection. The arm 19at each end is 
fitted at top with a set-screw facing the direction of the travel of 
the governor 6, and this screw can be adjusted to suit varying 
stopping conditions. To the rack 16 and arms 19 is fitted a shaft 24, 
double-ended lever 27, and connecting-rods 25 with slots 26, and 
to this shaft 24 a trip-lever is secured to hold a vertical arm or 
rod in ition, to which the weighted rods or ropes 30 are 
attached that actuate the brakes and the throttle-valve. The 
working of the gear is as follows:—When the winding-engine | 
starts a wind, the governor 6 is moved along the box 1 by the! 
screw-shaft 4, and the speed part of the governor is driven by the 
square shaft 2. If the engine attains a higher speed than that 
predetermined, then the governor-sleeve 12 rises and depresses 
the one end of the double lever 13 and catch 15 and causes the 
catch 15 to come in contact with the rack 16. It will be readily 
understood that as the governor 6 is travelling (in either direc- 
tion), and the catch 15 coming into contact with the rack 16, the 
shaft 24 will be tially rotated by means of arm 19 and connect- 
ing-rods 25 and lever 27,and the trip-lever will release the arm 


|} end, according as the false bottom is formed of metal plates or 
| of concrete. In Fig. 1 the mass a of filtering material (usually 
| broken quartz) rests upon the false bottom b, which is supported 
by pillars c at a convenient height from the floor d of the 
structure so ss to leave between this floor and the false 
bottom a space e for the effluent as usual. The surface 
| of the water over the filter bed is indicated at f, and g repre- 
| sents one of the supply troughs formed upon the side wall A 
| of the structure. Each water-outlet fitting comprises a nozzle 
in the form of a hollow truncated erect cone j, having steeply- 
inclined sides perforated as at m, and an approximately hem!- 
spherical top 1, the base of the cone having a projecting flange ” 
adapted to rest on the upper surface of the false bottom b of the 
filter. The perforated conical nozzle has a downwardly -extend- 
ing tubular stem k adapted to be fixed on the false bottom /. and 
to pass through the latter as indicated. In cases where the ‘alse 
bottom } of the filter is composed of concrete or like materia’, 2 
indicated in Figs. 1 and 2, the water-outlet fittings are set | 
position during the making or moulding of the concrete 
(Accepted July 31, 1912.) 
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WHIRLING-TABLE AT EAST 
LONDON COLLEGE. 
By A. P. Tuurston, B.Sc., A.F.Aé.S. 

A SIMPLE, cheap, and effective whirling-table for 
propeller and aeroplane tests, which was erected 
at,East London College (University of London) in 
1910, is shown in elevation ané-plan in Figs. 1 and 2. 
This whirling-table consists of a mast a with two 
arms b formed of gas-barrel and braced by thin wire 


axis of the arms. From the corners of this frame 
diagonal bracing-wires h are carried to the outer 
ends of short horizontal projections at the ends of 
the arms. These bracing-wires prevent torsion 
and sagging of the arms. Bracing-wires i are also 
carried from the centre of the vertical sides of the 
central rectangular frame to the ends of the arm 

rojections j, to prevent ‘‘ whipping” or side- 
odier of the arms due to the resistance of the 














air. One of the arms is provided with apparatus! 


the rod is provided with a knife-wheel n, sur- 
rounded on four sides by contact surfaces which 
are each in circuit with a coloured lamp. Adjust- 
able vertical and horizontal springs are provided to 
take the lift and drift. The model o is attached 
to the outer end of the rod and may be turned to 
mJ angle desired. The weight of the model is 
balanced by a sliding weight p. To make a read- 
ing the springs are adjusted to a known tension 
and the machine is run up until one set of lamps 
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cables in a special manner to obtain the maximum 
vigidity. The mast is mounted in a ball foot-step 
bearing c, and is provided with a fiy-wheel d to 
steady the motion and to take the drive from an elec- 
“ic motor and cross-shaft, not shown. The upper 
‘nd of the mast is guided in a swivel-bearing e. 
A series of rings f are provided on the mast to enable 
the various readings of the electrical instruments 
to be taken. . A rectangular frame g is fixed to the 
mast with its plane at right angles to the vertical 
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plane through the arms, and with its centre on the 























for determining the lift and drift of aeroplanes or 
models, and the other arm with apparatus for 
testing propellers. ; ; 
The apparatus for determining the lift and drift 
of aeroplanes is shown on the left-hand arm in 
Fig. 1. It consiste of a horizontal rod k univer- 
sally pivoted at its middle by a double trunnion / 
to the depending bracket m from the main arm. 
The vertical or horizontal movements of the rod 
may be se tely locked if the ‘‘ drift” or ** lift” 





die out and the other set light up. The s at 
whith this occurs is read. Corrections for the 
‘* following velocity” of the air and for any dif- 
ference in the resistance of the two sides of the 
horizontal rod are then made. 

The apparatus for testing propellers is shown 
attached to the right-hand arm in Fig. 1, and in 
fuller detail in Figs. 3, 4, and 5s 

In testing a propeller the following readings are 
required :— 

1. Axial speed. 

2.8 of rotation. 

3. Thrust. 

4. Power consumed. 

Of these (1) the axial speed is determined from 
the known speed of the whirling-table, and (2) 
the speed of rotation by reading the —— of a 
magneto driven from the motor driving the pro- 

lier. 

P The thrust and power are determined by the 
apparatus, shown in Figs. 3 to 5, now to be de- 
scribed. The method (3) of determining the thrust 
will be first dealt with. 

The propeller is mounted on one end of the 
frame q of the dynamometer, which is carried by a 
sliding horizontal shaft r. This shaft is provided 
with a squared portion running through a sleeve s, 
which is driven by bevel gearing ¢, uw from the 
shaft v parallel with the axis of the arm. The 
thrust is taken by one end ofa double rocking-lever 
w engaging a ball-thrust bearing x on the sliding 
shaft. An adjustable spring y is attached to the 
other end of the rocking-lever. The rocking-drm 
is provided with a contact-piece z, between two 
contacts 1, 2, which are in the circuits of two 
differently coloured lamps or of two telephones, 
When the thrust of the propeller is not sufficient to 
overcome the spring, the contact-piece engages the 
contact, and one of the lamps is lit. As svon as 
the thrust is equal to the tension of the spring, 
the contact-piece lifts out of engagement with the 
contact 2 and engages the opposite contact 1, thus 
changing the colour of the light. The contacts 
pose, approached very closely together and the 
readings made when both the lights are flickering, 
thus indicating that the contact-piece is riding 
between the two contacts. The vibration set up 





respectively is only required. The inner end of 





when the apparatus is running is found sufficient 
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to overcome the slightest stiction and to give a 
sensit ve reading. The bracket 3 carrying the 
sliding shaft is swivelly mounted in a depending 
bracket from the main arm and is provided with 
a plate graduated in degrees. The bracket may 
therefore be swung to any angle, from the position 
in which the propeller is in front of the apparatus, 
to the position in which the propeller axis is at 
right angles to the direction of motion. From this 
position it may be swung to the position 1n which 
the propeller is behind the apparatus. 

The readings (1), (2), (3), and (4) of the pro- 
peller may therefore be taken when its axis is at 
any inclination. This feature of the design enables 
a much wider range of tests to be made than in any 
of the designs used heretofore. 

4, The torque of the propeller and the power 
consumed is determined by the special dynamometer 
invented by Mr. L. Murphy, A.M.I.E.E. Unfor- 
tunately, after the details of this apparatus had 
been fully worked out, it was found that the basic 
principle was not fully novel; but, nevertheless, 
the application and many of the details are believed 
to be novel. 

This form of dynamometer can be recommended 
for aeroplanes and for all cases where a delicate 
transmission dynamometer is required. It consists 
(see Figs. 3 to 5) essentially of two ‘‘ commutators ” 
A, B, or segmented discs coupled by an elastic 
member, in this case a spiral spring. The two discs 
are exactly similar, and the periphery of each is 
divided up into insulated and conducting portions. 
On the be of each a steel-wire brush (4) presses. 
These brushes are in an electric circuit, and have 
a certain voltage across them. The quantity of 
electricity which passes them will therefore be 
proportional to the torque. Theoretically, in the 
no-load position, the discs may be set in such a 
way that when the brush on one is just coming 
into contact the brush on the other is just break- 
ing contact with the conducting portion. ‘This is 
only possible in practice when a two-part disc—i.e., 
one conducting and one insulating—is employed ; 
but this is not desirable except, perhaps, for 
abnormally high speeds. 

In this particular instrument four-part discs are 
employed, and it follows that if the above setting 
be carried out perfectly for one make and break, 
it cannot be mathematically correct for the other. 
The discs should therefere be set in such a way 
that, over the smallest possible angle, a current 
can pass at each of two portions of the periphery, 
and the sequence of the parts should be cab that 
the relative rotation of the spring-driven disc with 
reference to the other (by reason of the torsion due 
to the load) should cause this angle (through which 
& current can ) to increase. In the accompany- 
ing diagram (Fig. 6) the right-hand disc is driven by 
the motor, while the left-hand disc is attached to the 
propeller and driven through the spring. The 
setting shown by the full lines is correct for no-load 
conditions, the dotted lines show the position taken 
up by the disc B when a load is driven through 
the dynamometer. 


The connections employed for using the instru- | P® 


ment as a simple torsion-meter are shown in 
Fig. 7, and the connections for taking speed read- 
ings on the same voltmeter are shown in the same 
figure. In addition to the voltmeter V, two small 
single-pole switches S’, 8’, and a plug or tumbler 
switch P, are required. 

The dynamometer is fed from the accumulator. 
The switch S’ is used to connect the voltmeter either 
to the dynamometer or to the magneto. The switch 
S" alters the range of the voltmeter. The plug P 
short-circuits the dynamometer discs. The switch 


8” should always be returned to the high range (posi- | 5€4 


tion IV.) when the dynamometer is not running. 

The dynamometer should first be run without 
any load on—i.e., without the propeller on—and, if 
the setting of the discs has been carried out 
correctly, the voltmeter will only give a very small 
indication even after the range-switch has been put 
into ition III., where the instrument is most 
sensitive. This reading should be carefully noted, 
and may be termed the zero-reading. By closing 
the plug P after returning the switch S” to the posi- 
tion IV., the whole electromotive force of the accu- 
mulator will be obtained. Let these readings be 
called V° and V! respectively. 

Now apply a load to the dynamometer so as to 
produce an angular displacement between the discs, 
and with the plug P out and the switch S” in the 
sensitive position, take a reading. Call this V". 

Then if N is the number of conducting segments 





in each disc, the angular displacement in radians is 


vu — vo | 
vi 


=~ « Be, 
. d N 
or in ees, 
eer 360(V1 — V°) 
i <> ee 
The value of N in this case is 2. 

To find the meaning of the readings in terms of 
the torque the spring must be calibrated to get 
the torque per degree or radian. This may be 
readily accomplished by hanging a suitable weight 
at one end of a lever on the free end of the dyna- 
mometer, and by finding what angle the driving 
spindle must be turned through in order to bring 
it back to a horizontal position. 

In order to take speed readings, put the switch 
S” on the suitable range and the switch S’ in 
position If. It is assumed that the magneto has 
previously been calibrated with the particular 
voltmeter as a speedometer. 

The connections necessary for using the instru- 
ment as a power-measurer are shown in Fig. 8. 
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Now if the voltage across the brushes is made 
to vary with the speed of the propeller it follows 
that the quantity of electricity passing will be pro- 
rtional to the product of torque x speed. The 
instrument may therefore be used as a power- 
measurer. This may be done by connecting the 
magneto in the circuit across the brushes. 

In this case a double-pole two-way voltmeter 
switch is employed. 

In position I. the voltage of the magneto when 
working through the dynamometer is measured on 
the sensitive range of the voltmeter V. In 

ition II. the whole voltage is measured on the 
igh range. A zero reading should be taken and 
the geek should be known for this reading. The 
uence of operations is as follows :— 
1. With the switch in position I. and no load 
on, take reading. Call this E°. 

2. With the switch in ition II. and no load, 
take reading. This should be done before an 
speed alteration has time to occur. Call this E'. 

3. With the switch in ition I., with load on, 
take reading. Call this un 

4. With the switch in position II., with load on, 
take reading. Call this E'"'. 

Then readings E' and E"" are simple indications 
of the speed in each case, and will, of course, be the 
same if the s has notaltcred during the interval 
between readings (2) and (4). Readings (3) and (4) 
should be as nearly as possible simultaneous. 

Then angular displacement is 

E™ Ko 
Eu - (Fa 
Bu 


) x deg. 





Suppose the spring has a constant of K grm.-cns. 
per deg., and the magneto-voltmeter combination 
constant is n revolutions per minute per volt. 

The watts corresponding to this reading are 


E' Et - Eo E360. K x 981 x 27 x EM x n 
~ EIEn N 107 x 6) 
which equals 
(rk Eu — — E!)) Kn 
ae 5 ae 
In conclusion, the author would heartily thank 
his friend Mr. J. K. Aykroyd for building this 
apparatus. He would also thank Mr. P. Y. Alex- 
ander for supplying much of the material and a 
rtion of the funds. Thanks are also due to Mr. 
. W. Bottomley for valuable assistance in the 
construction. 








x 0.0037 watts. 








COAST EROSION AND PROTECTION. 
No. III. 


By Ernest R. Marruews, A.M. Inst. 
F.R.S. (Ed.), F.R.G.8., F.G.S., 
Engineer of Bridlington. 

Coast South of the Thames.—A good deal of erosion 
is occurring immediately south of the Thames, from 
Sheerness to Ramsgate. Between 1872 and 1896 the 
encroachment at Herne Bay amounted to from 
1000 ft. to 1300 ft. Landslips also frequently occur 
on this part of the coast. At Herne Bay the cliffs 
are of clay, and the burden upon the rates owing 
to the cost of foreshore protection is almost more 
than the town can bear. Inthe time of Henry VIII. 
Reculvers was a mile from the sea, and Leland, 
writing in 1530-37, says the village of Reculvers 
stood within } mile of the seaside. In 1809 the 
church had to be pulled down, owing to the inroad 
of the sea. A few years afterwards the remainder 
of the village was washed away, excepting two 
towers, which have been preserved, and have been 
well protected by the construction of sea-walls. 
The chalk cliffs of Kent have also suffered very 
severely, the face of the cliff being steadily driven 
back, and huge landslips occasionally occur. 
Abbottscliffe, between Dover and Folkestone, was 
on January 1, 1912, the scene of the most exten- 
sive fall of cliff which has taken place on that part 
of the coast for many years, the amount of the slide 
being computed at some hundreds of thousands of 
tons. The chalk extended like a causeway some 
400 yards to sea. It was about 200 yards wide 
and atsome places 30 ft. deep. 

Erosion and Accretion on South Coast.—A great 
deal of the eroded material from the South-East 
Coast has found its way in a southerly direction to 
Dungeness, and accounts for the rapid growth of 
this headland. Between 1689 and 1844, we are 
informed by Mr. J. B. Redman, the rate of the 
extension seaward of this headland was 7 yards per 
annum. The Trinity House records show its rate 
of advance to have been 9 ft. per annum between 
1792 and 1850; between 1850 and 1871 it was from 
13 ft. to 14 ft. per annum ; and between 1871 and 
1897, 8 ft. per annum is recorded. It is interesting 
to note that the lighthouse here has had to be 
shifted three times during the past century. 
The foreshore at the point is very steep, so that 
100 yards from the shore at low water there are 
4 fathoms of water, and 330 yards from the shore 
at low water there are 15 fathoms of water. 

Proceeding along the south coast, the first place 
to be met with where erosion to a serious extent is 
taking place is at Bexhill, and on the coast-line gene- 
rally from thence to Eastbourne. Hastings is so well 
protected by substantial sea-walls that the sea has 
not been able to encroach upon the land ; the fore- 
shore, however, in front of these sea-walls has 
during the past twenty years considerably changed 
its appearance, for while in some parts large banks 


C.E., 
Borough 


Y | of shingle protected the sea-wall, now this natural 


embankment has been washed away, and the bed- 
rock is visible on certain parts of the foreshore. 
This occurs chiefly on the leeward side of the old 
high timber groynes, which type of groyne we shall 
refer to later. 

The erection a few years ago of the harbour at 
Hastings has been blamed for this depletion of the 
foreshore, but it is the author’s opinion that this 
structure has in no way affected the sea-front 
immediately in front of the town, for the general 
travel of shingle on this coast is from West to East 
—that is, towards Dungeness Point, where it meets 
the travelling material from the East Coast coming 
in a southerly direction. In the Alexandra Park 
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Whorwell, Dover, Photographer. 


Fic. 22. Tue Fatten Ciirr NEAR Dover. 








Fic. 24. AcTION OF THE SEA ON 


at Hastings may be seen the remains of a tree 
which at one time grew near the seaward end of 
the present Hastings Pier (see Fig. 23). The 
excellent sea-walls and concrete-block groynes con- 
structed at Hastings by the author’s former chief— 
Mr. P.H. Palmer, M. Inst. C.E.—cannot be spoken 
of too highly. Some of these interesting structures 
will be described later. 

At Bexhill the sea has, during the past few years, 
done considerable damage. In 1906 a roadway 
near Cooden Golf Links, about 2 miles west of 
Bexhill, was washed away, and there is no part of 
the south coast which is being more rapidly eroded 
at the present time than that portion from Bexhill 
past Pevensey Sluice and Langley to Eastbourne. 

At Langley Fort, near Eastbourne, the sea has 
done considerable damage, and made great inroads 
during the past ten years (see Fig. 24). The sea is 
having the same scouring effect upon parts of the 
foreshore at Eastbourne as is taking Be on some 
parts of the foreshore at Hastings, as has already 
been described. Proceeding still further along the 
South Coast, we find that erosion is going on between 
Newhaven and Brighton, the loss of land imme- 
diately to the east of Brighton being considerable. 
Serious encroachments are also occurring from 
Shoreham to Chichester Harbour. Rapid erosion 
is taking place at Selsey. It was here that the 
cathedral of this district stood before Chichester was 
founded, but this building has long been washed 
away, and it will be remembered that in December, 
1910, during a severe storm the sea broke through 
this headland, and converted it into an island. 
Qn the Isle of Wight, at Freshwater, and near 





Lavis, Eastbourne, Photographer. 
LanaLey Fort, NEAR EAsTBOURNE. 


Bembridge, the sea is steadily advancing on the 
land ; a large portion of the cliff near the Fresh- 
water Redoubt has recently fallen into the sea, and 
the footpath leading up to the beacon erected to 
the memory of Tennyson has also been carried 
away. The coast-line near Torquay and at Swan- 
age and the strip of ‘coast near Sidmouth record 
the same. At Mount’s Bay, in Cornwall, may be 
seen upon the foreshore the remains of a submerged 
forest. 

Eroded Material; where Deposited ’—The question 
must necessarily be asked, What becomes of this 
eroded material, and does the gain correspond with 
the loss? The author has endeavoured to show 
what has become of the eroded cliffs of the Holder- 
ness Coast, and a similar process is going on all 
around our coasts. Dungeness headland is a strik- 
ing example of thearrest of eroded material travel- 
ling in one direction, in this case from North to 
South, and meeting other material travelling in 





another direction—namely, from West to East. 
Taking the country generally, it may be claimed | 
that the gain equals the loss. But the author | 
strongly disputes this statement, for much of the | 
eroded material settles upon the bed of the ocean, | 
and is not deposited again on other parts of the | 
coast. Even if it were, it is of little gratifica- 
tion to a land-owner or a corporation to know that | 
his or their land has made its appearance on some 
remote part of the coast ; and it is adding insult to 
injury when the Crown, which has hitherto con- 
tributed nothing to the cost of protecting the coast, 





romptly seizes the new land when it pane 
is is continually happening on the Yorkshire’ 





Breech, Hastings, Photographer. 


Fic. 23. Tree in ALEXANDRA Park, Hastines. 


Coast, the case of the growth and reclamation of 
Spurn and Sunk Island being striking examples. 
Particulars of the growth of Spurn may here be 
given. At one time this was an island, and its con- 
nection to the mainland was a more or less gradual 
process. In 1660 the high-water mark extended 
just to the south of Kilnsea, Spurn being ——_ ” 
heap of shingle some distance to the south. Collins, 
in his chart dated 1684, shows Spurn connected to 
the mainland ; but it is difficult to say whether 
this was correct, as later surveys show Spurn to be 
still an island. From 1820 to 1852 it was only an 
island at high water. In 1852, however, high- 
water spring tides only submerged two places. In 
December, 1849, during a N.N.W. gale, a serious 
breach was made in this niche of land, about 4 mile 
to the north of the then high lighthouse. It was 
320 yards wide, and at high water of ordinary spring 
tides it had 12 ft. of water in it. It was sub- 
sequently made good by the - of chalk. 
Since 1852 Spurn has been well protected by 
groynes, and it is gradually extending to the south 
and west. Mr. A. E. Butterfield, the engineer to 
the Humber Conservancy Board, stated in a paper 
entitled ‘‘ Notes on the Growth of Spurn,” read 
before the Yorkshire Naturalists’ Union, in July, 
1904, ‘‘that the westerly movement of Spurn 
between 1851 and 1888 had been at the rate of 
8 ft. per annum on the east, or North Sea, side, and 
17 ft. per annum on the west, or Humber, side, 
showing that the point had increased considerably 
in width,” 

As to the growth of Sunk Island. In 1660 this 
island consisted merely of two huge sandbanks ; in 
1850, 7000 acres had been warped ; since then many 
thousands more. 


Causes oF EROSION OTHER THAN THE SEA, 


1. Removal of Material from the Foreshore.— 
Another fertile cause of coast erosion besides the 
action of the waves is the removal of shingle from 
the beach by builders or landowners for building 
purposes, and often its removal by local authorities 
for road- making purposes. It sometimes even 
happens that the War Office and the Admiralty are 
offenders in this respect. 

2. Drainage.—Land drains often hasten the rate 
of erosion ; particularly is this so on the Holder- 
ness Coast, where the drains in many cases discharge 
on the face of the cliff and loosen the clay and 
gravel composing the cliff, making it more easily 
washed away by the incoming tide. The sea 
obtains an inroad first at these places, the result 
being that in South Holderness the cliffs present a 
saw-tooth shape on a huge scale. 

3. Land Springs, — These have already been 
referred to; they assist the rate of erosion con- 


| siderably. 


4. Variation in Coast-Defence Works on the Same 
Coast.—One of the most serious matters in the 
protection of a coast-line is the fact that badly- 
designed protection works on one part of a coast 
will injuriously affect another part of the same 
coast. The author must not understood to 
suggest that there should be uniformity of design 
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in all sea-defence works; far fromit. What would 
be most suitable and extremely effective on one 
part of a coast may be of little use on another 
part ; but the central authority who are to deal 
with the protection of our coasts will have an im- 
portant duty to discharge in seeing that the pro- 
tection wed of one locality are not of such a 
nature as to be injurious to the neighbouring 
authority or landowner. 

Report of Royal Commission.—The Royal Com- 
mission on Coast Erosion, appointed in July, 1906, 
after taking an immense amount of evidence on 
this important matter, and visiting many parts of 
our coasts and the coasts of Holland and Belgium, 
issued in May, 1911, their third and final report. 
The terms of reference were as follow :— 

To inquire and report— 

(a) As to the encroachments of the sea on 
various parts of the coast of the United Kingdom, 
and the damage which has been, or is likely to be, 
caused thereby ; and what measures are desirable 
for oe eens of such damage. 

(b) Whether any further powers should be con- 
ferred upon local authorities and owners of pro- 
perty with a view to the adoption of effective and 
systematic schemes for the protection of the coast 
and the banks of tidal rivers. 

(c) Whether any alteration of the law is desirable 
as regards the management and control of the 
foreshore. 

(d) Whether further facilities should be given 
for the reclamation of tidal lands 

A further reference was added under a later 
warrant dated March, 1908 :— 

(e) Whether in connection with reclaimed lands 
or otherwise it is desirable to make an experiment 
in afforestation as a means of increasing employ- 
ment during periods of depression in the labour 
market ; and, if so, by what authority and under 
what conditions such experiment should be con- 
ducted. 

In this final report the evidence is condensed and 
analysed in a very able manner, and the report 
contains a large amount of valuable information on 
the subject of coast erosion, reclamation, and the 
construction of coast protection works. 

The chief recommendation of the Commissioners 
is that a Central Sea-Defence Authority be estab- 
lished for the purpose of administration of the 
coast-line in the interests of sea defence, and that 
the Board of Trade be that authority. They 
recommend that the Board have power to control* 
(a) the removal of material and the construction of 
works on the shores of the kingdom, and (b) to 
supervise and assist, where necessary, existing 
authorities concerned with coast protection, and to 
create new authorities where necessary. A very 
valuable recommendation is also made to the effect 
that the Board of Trade should ‘‘ have the assist- 
ance of scientific experts to collate information and 
to secure systematic observations with regard to 
questions such as the changes taking place below 
the level of low water, the travel of materials in 
deep water, the movements of outlying sandbanks, 
&c., which are continually happening on the coasts 
of the kingdom, and with regard to which the 
information at present is scanty and vague.” 

Referring to reclamation, the Commissioners find 
that there are areas of tidal lands, especially in 
Treland, which could be reclaimed with profit to 
the community. And they suggest that the Board 
of Trade should be charged with the duty of 
scheduling and obtaining detailed and scientific 
reports upon such lands in the United Kingdom as 
come to their knowledge as being prima facie 
capable of profitable reclamation, and that in this 
the Board should obtain the co-operation of the 
Development Commissioners. In the concluding 
paragraph of the report it is stated ‘‘ we cannot 
see that there is any grounds for the contention that 
sea defence is a national service; it is true that 
there is serious erosion in places, but this erosion 
does not affect the nation at large. We therefore 
recommend that the making of grants from public 
funds in aid of sea defence should not be en- 
couraged. 

The author would say that he much appreciates 
the recommendations of the Commission, especially 
the suggestion that a central authority shall take 
— of all matters relating to the protection of 
our shores, and the suggestion that that authority 
should be the Board of Trade is a good one, the 


* Royal Commission on Coast Erosion,” by Dr. J. 8. 
Owens; the Geographical Journal, December, 1911. 








Board being undoubtedly the best authority to 
deal with this important matter. It is to be 
regretted, however, that the Commissioners did 
not see their way to recommend the giving of 
a “grant in aid” to those local authorities of 
coast towns who are so heavily burdened owing 
to the cost of keeping back the sea, and in some 
cases also to landowners. Objection, of course, 
is raised to the granting of State aid in this way 
on the ground that any money so granted will be 
used for the protection of property which does not 
belong to the State, but which oD peg property, 
and private owners are benefited at the expense 
of the ratepayers at large, without any quid 

‘0 quo. 

This difficulty of justifying State aid under the 
circumstances is one which is not beyond the 
power of any Government, and a primd facie case 
appears to have been made out for assistance in 
some form or other. In France, Italy, and Bel- 
gium the protection of the shores is regarded as 4 
matter of national responsibility. Undoubtedly, if 
State aid had been granted, some arrangements 
might have been made whereby the unemployed 
could have been engaged to assist in the carrying 
out of the work. 





ELECTRIC IRON-SMELTING AT 
TROLLHATTAN, 


In our issues of June 16, 23, and 30, 1911, we 
gave an account of the full-size experiments which 
are being made by the Jernkontoret of Sweden 
in the smelting of iron-ore by the electric arc, 
without other fuel than a small quantity of char- 
coal to provide the carbon for the reduction of the 
ore. Again, in our issue of September 20 of this 
year, we reported the lessons which have been 
learned by a year’s experiments, particularly in 
relation to the structure of the furnace. We now 


continue the subject, dealing specially with the: 


chemical side of the problem. In relation to this 
it is well to remember that in the electric blast- 
furnace there is no need to supply air under pres- 
sure to effect the combustion of fuel. At the 
same time, carbonic oxide gas is required for the 
reduction of the ore, and for this purpose a fan is 
installed, working at a very moderate pressure, to 
circulate a mixture of carbonic acid and carbonic 
oxide through the electric crucible and the blast- 
furnace shaft above it. This gas goes round and 
round, not only effecting the reduction, but also 
playing an important part in carrying the heat 
from the arcs to the charges above, bringing them 
to the temperature necessary for the chemical 
combinations to take place. There is an added 
interest in these experiments, because, in view of 
the results achieved, the erection has been decided 
upon of two or three electric smelting furnaces in 
Scandinavia to run on commercial lines. With 
these introductory remarks we turn to the details 
of the results. 

The Durability of the Arch and the Smelting 
Chamber.—On October 11, 1911, it was observed 
that the arch of the furnace between electrodes 
III. and IV. was red. As this continued, the sand- 
lock was opened on the following day, and it was 
then discovered that the neck-cooling pipes had 
risen so that they were not in contact with the 
innermost arch brick ring, and that this was red- 
hot all round. Broad, flat cooling-boxes were at 
once ordered, so as to obtain better cooling ; but 
it was admitted that there was a danger of the arch 
nearest the bosh collapsing at any time. On 
October 26 it became necessary to repair the arch 
between electrode IV. and the bosh. The repair 
and the changing of the 550-mm. electrode for one 
of 600-mm. on phase IT. took 15 hours 38 minutes. 
The flat cooling-boxes could not be placed in posi- 
tion on the inner arch brick ring, which was then 
still intact, till November 3. On January 23 a hole 
was observed on the arch between electrode III. 
and the bosh, which, however, it was possible to 
repair during work. 

On February 13 it became necessary to stop the 
furnace for the purpose of relaying the arch. This 
repair took 77 hours 42 minutes, and was done 
without the shaft being emptied. To begin with, it 
was not intended to rebuild the entire arch, but 
only a small 
ever, that it suffered so much that it had to 
be completely rebuilt, with the exception of three 
small portions. This accounts for the length of 
time the work took, during which air continued to 
proceed up the shaft, burning the charcoal; When 


the repair was finished, and the electric current 
switched on, it was found that the charge in the 
shaft would not sink, the latter being completely 
choked. The shaft was therefore emptied and then 
re-filled, and the current switched on. The empty- 
ing, &c., occupied 123 hours 10 minutes. 

The Iron and the Slag.—During this second series 
of tests, as during the first period, the different 
charges followed each other at such short intervals 
that the desired regularity in the working condi- 
tions was unattainable. This circumstance still 
makes it difficult to decide definitely whether a 
certain desirable output of iron can be maintained 
day by day and week by week with the same accu- 
racy as with a well-managed blast-furnace, nor is it 
known whether it is possible to produce an iron 
with, say, 1 to 1.5 per cent. Si throughout a con- 
siderable period without interruption. The views, 
however, in this connection, which were advanced 
in the first report have, on the whole, been con- 
firmed. 

To show the accuracy with which the working 
has been carried on, it may be worth mentioning 
that from August 6, 1911, to March 6, 1912, 
over 600 analyses of pig iron were made. The slag 
was also frequently analysed. The percentage of 
Fe in the slag varied from 0.44 to 6.32 per 
cent.; that of Si, from 17.18 to 21.23 per cent.; 
that of Mn, from 0.15 to 4.65 per cent.; that 
of S, from 0.007 to 0.197 per cent.; and of P, 
from traces to 0.015 per cent. These analyses 
do not comprise the metallic iron, which, in the 
shape of small balls, accompanies the slag when 
flowing out from the furnace ; the average of thirty- 
four analyses showed that the slag contained 1.09 
per cent. of such iron, reckoned upon the aggre- 
gate of the other substances. 

Changes of Temperature in Iron and Slag.—The 
changes of temperature of the iron and slag 
were also made the subject of numerous observa- 
tions ; the temperature of the iron varied from 
1230 deg. Cent. to 1420 deg. Cent., and that of 
the slag from 1290 deg. Cent. to 1460 deg. Cent. 

The composition and temperature of the gas 
were carefully analysed and observed in a great 
many cases, much interesting light being thrown 
upon the great difference in CO, percentage, which, 
under certain conditions, is found between the gas 
in the centre of the shaft and that rising near the 
walls. The average percentage of solids in the 
circulating gas was:— Before washing, 4.63 grammes 
per cub. m. 0 grade gas; before entering the fan, 
0.88 gramme per cub. m. 0 grade gas ; before the 
furnace, 0.62 gramme per cub. m. 0 grade gas. 
The speed, pressure, and temperature of the circu- 
lating gas were measured at a point on pipe h in 
Fig. 1, on page 395 ante, and were then calculated 
in the usual manner. The weight of the dry 
gas for charge No. 45 varied from 1.255 kg. per 
cub. m. to 1.368 kg. (0.0783 lb. to 0 085 lb. per 
cub. ft.), and the calculated thermal efficiency from 
2052 to 2387 calories per cub. m. (230 to 268 
B.Th.U. per cub. ft.), whilst for other charges the 
variation lay between 1845 and 2609 calories (207 
and 293 B.Th.U. per cub. ft.). As already men- 
tioned, the percentage of CO, in the gas varies 
very materially between gas tested in the centre 
and near the walls or lining of the furnace. There 
was almost invariably more CO, near the lining 
than in the centre; at times none whatever was 
found at the latter place, but as much as 28 per 
cent. at the wall. But there have also been cases 
in which the gas in the centre has contained more 
CO, than the gas near the walls ; in one instance, 
for example, the percentage was 30.4 against 25.4 
per cent. at the wall; in another 20.4 per cent. 
against 14.8 per cent. 

Interruptions in the Supply of Electric Current 
to the Furnace.—According to accurate records 
there were the following interruptions in the 
supply of current from August 4, 1911, to March 6, 
1912 :— Phase I., 370 hours 49 minutes ; phase II., 
388 hours 48 minutes; phases I. and II. simul- 
taneously, 345 hours 11 minutes. Of the stoppages 
caused by circumstances not directly connected with 
the working of the furnace, 93 hours 20 minutes, 
or 1.8 per cent. of the total time, were due to 





rtion of it ; it was soon found, how- | 


repairing the brickwork of the furnace. The 


|aggregate stoppages represent 6.67 per cent. of 


the total time. On seven occasions there were 
defects in the transmission line from the power- 


‘station. These represented stoppages of altogether 


some 40 hours, varying from 10 minutes to 14 hours 
55 minutes. 
Loss of Heat in the Cvoling Wauter.—The loss 
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of heat in the cooling water is considerable. It 
has been found to exceed materially the corre- 
sponding amount during the first tests; this is 
principally attributed to the electrode contacts, but 
it should also be pointed out that the radial losses 
from the square electrodes used during the first 
tests no doubt were large, whereas with the round 
electrodes now used they are comparatively small. 
The record of these losses of heat deals with the 
loss arising at different places, such as contacts, 
covling-boxes, neck-pipes, mantle and neck-cool- 
ing boxes. The average of the aggregate loss 
in contacts and cooling-boxes varied from 7.64 
per cent. to 15.14 per cent., averaging 11.04 
per cent., whilst the total loss of heat varied from 
10.47 per cent. to 19.30 per cent., the average 
being 14.49 per cent., the load varying from 1250 
kw. to 1875 kw. : 

The Relation of Sulphur to the Process.—Owing 
to what has been stated on previous occasions 
concerning this process, the expectation may have 
been fairly general that under otherwise equal 
conditions the result of this process would be a 
pig iron freer from sulphur than ordinary blast- 
furnace pig. This expectation, however, has not 
been fulfilled. This is shown very clearly from 
the results of charge 63, which was smel down 
under conditions at Trollhittan perfectly ana- 
logous to those obtaining at one of the com- 
pany’s blast-furnaces ; all the ores were roasted 
and the charge the same. The calculated average 
gives a S percentage of 0.034 per cent., with a Si 
percentage of 0.87 per cent. The highest S per- 
centage is 0.062 per cent., with a Si percentage of 
0.21 per cent., and the lowest S percentage 0.006 

r cent., with a Si percentage of 2.44 per cent. 
The quantity of slag was 409 kg. per ton of iron, 
and the consumption of electrodes 5.59 kg. per ton 
of iron. With the same charge the percentage of S 
in pig iron smelted at the company’s own blast- 
furnace varies from 0.015 per cent. to 0.020 per 
cent., with a Si percentage of from 0.8 to 0.9 
per cent. 

Even the assumption that it is possible to pro- 
duce a pig iron freer from S in an electric furnace 
than in an ordinary blast-furnace, if only favour- 
able conditions (such as the presence of a basic 
slag in large quantities) were provided, must be 
questioned. How far it is possible to succeed in 
this respect in an ordinary coke blast-furnace, in 
spite of its high consumption of fuel per ton of 
iron, is best shown from the following analyses :— 














Foundry Pig-Iron. Mn. | Si. 8. P. Cu. Co. 
une Pate SE et 7 
No. I. Dill-Lahn .. ..| 0.64 | 0.62 | 0.013) 0.67 | 0.004 | 3.89 
No, III. Lorraiue-Luxem- | 
burg wa em .-| 0.60 | 2.62 | 0.013/ 1.60 | 0.003 | 3 62 
No. V. Lorraine-Luxem 
burg ss - ..| 0.41 | 117 | 0.014/ 1.71 | 0.015 | 358 
Rock Run, Alabama No.1| 0.85 1.50 | 0.018 | 0.36 os — 
on a o. 5} 0.90 | 0.85 | 0.02 | 0.36 — _ 
Anniston, Georgia No. 1/ 0.79 2.93 | 0.007 | 0.77 — 
i », No.3} 0.91 1.07 | 0.016| 0.55 | — = 
Shenandoah, Virginia, } | 
No. ee és .-| 1.25 | 2.75 | 0.015 | 0.85 = — 
Reed Island, Virginia 
basic Buenavista ..| 2.13 | 0.50 | 0,018 | 0.35 -= 
Buffa Furnace Company, | 
New York, No. IX. ..| 0.60 2.50 | 0.015/ v.40 -- - 
McKeesport, Pennsyl- 
vania, Bessemer -| 085 | 1.50 | 0.02 | 0.085; — - 
Duquesne, 1899, Besse- 
mer ai os ..| 037° 1.19 | 0.018/ 0.081; — _ 
Chicago, 1893, Bessemer} — 2.27 | 0.014 | 0.068; — -— 
Lubeck hematite ..| 0.6 to | 2.5 to! 0.015 |0.05to} — 4to 
LS) 6 0.08 4.2 
foundry pig ..|0.6to | 2.5to/ 0.018/0.2t0)} — 4to 
1 3.5 0.3 0.2 




















Inasmuch as a high temperature is a condition 
favourable to the absorption of the sulphur by the 
slag, it might appear at a first glance that the 
electric furnace would be superior to the blast- 
furnace. If, however, the matter is considered 
more closely, it becomes evident that the heat 
is probably more unevenly distributed in the 
smelting-chamber of the electric furnace than in 
an ordinary blast-furnace. A temperature of some 
3000 deg. Cent. or more, certainly may prevail 
around the electrodes, but in the space between the 
electrodes the temperature presumably is so low 
that the average temperature of the entire smelt- 
ing-chamber will prove to be lower than the average 
temperature, for instance, of a coke blast-furnace, 
and the absorption of the sulphur by the slag 
should consequently be more complete in a coke 
blast-furnace than in an electric furnace The low 
temperature in the intermediate s is also to a 
great extent attributable to the gas circulation. 

By means of a larger number of electrodes and 


with the smallest possible volume in the smelting- 
chamber for a certain given electric input,* a more 
even distribution of the heat and a higher ave 

a ar a can be brought about ; but this will 
be obtained at the expense of the durability of the 
lining. 

The Gas Circulation.—It has already been poin 
out that the gas circulation is only very slightly 
impeded by deposits of soot, but it is not com- 
pletely under control, owing to the nature of 
the circulation apparatus—the fan. For, whatever 

ressure the fan produces, it is the condition in the 
urnace shaft which decides whether or not this 
pressure will be able to drive forward the desired 
quantity of gas. Hundreds of observations as 
regards the quantity of the circulating gas have 
shown how ineffective the fan really is. A few of 
aaa observations are shown in the accompanying 
table :— 
Millimetres of Volume in 
Water Pressure Cub. M. at 
on the Delivery 0 deg. of Cir- 


Side of the culating Gas 

1911. Fan. per Sec. 
October 9, 7 p.m. 325: 0.18 
” , ” 325 0.27 
August 10, 10 a.m. 155 0.12 
» 10, lpm. 155 0.13 

» 10,10 ,, 155 0.35 
November 2, 1 a.m. 339 0.16 
“a 2,1 p.m. 335 0.25 

Re a4 « 336 0.18 

ne 9, la.m 345 0.13 

as 9, 7 p.m 350 0.30 
December 11, 1 ,, 280 0.18 
a ») i ee 275 0.27 

1912. 

January 19, 7 a.m. 330 0.31 
“ 4 340 0.28 

‘i 19, 1 p.m. 325 0.19 
February 25, 7 a.m. 270 0.30 
ee 25, a 270 0.20 

e a 325 0.20 

me 26,10 ,, 330 0.35 
March 28, 1 p.m. 375 0.28 
” ” 375 0.17 


On more than one occasion it has actually hap- 
pened that although the fan has been taxed to its 
utmost—that is, with a pressure as high as was 
thought compatible with the safety of the arch— 
the gas has flowed backwards from the smelting- 
chamber to the fan, and made it necessary to close 
the valves at the annular drum and stop the circula- 
tion. 

The quality of the charcoal seems to influence the 
choking in the shaft, and, through that, to affect 
the amount of gas circulation, more than anything 
else. At one time (October, 1911) the charcoal 
was in large, thin, flat pieces. They heaped so 
much together in the shaft that the pressure had to 
be materially increased in order to keep the circu- 
lation going. If, in addition, concentrate is placed 
upon such charcoal, thus filling up to a great extent 
the small interstices, it will be understood that the 
ascending gas is greatly impeded, and that a corre- 
spondingly increased pressure is necessary for 
driving the gas onward. There are, however, 
two conditions to be observed : the fan must be so 
arranged that it will not choke with the dust in 
the gus ; and, secondly, the arch must be built so 
as to be able to stand the consequent high pres- 
sure from within. 

Singularly Low Percentage of C in the Iron.—At 
the smelting of charge No. 61 (Sandviken) some 
tappings (Nos. 1123 to 1141) were obtained with 
an unusually low percentage of C (2.4 to 2.7 per 
cent.), although there was abundance of charcoal 
on the occasion in question. As it is of interest 
to find an explanation of this occurrence, the 
records from that particular period have been gone 
through carefully, and the conclusion has been 
arrived at that it may be found in the nature 
of the charge. This charge contained, amongst 
other materials, 27.5 per cent. of quartzy Norberg 
ore and 20 per cent. limestone, of the aggregate 
quantity of iron ore. The charge thus, on the 
one hand, contained a considerable amount of 
free SiO,, but left, on the other, so basic a slag 
that it could only flow from the furnace with 
difficulty, and after cooling crumbled into powder. 
The oleme of the slag was greyish-white, and 
nothing indicated the presence of carbide of cal- 
soy Per ton of iron there was over 500 kg. 
slag. 

Yor the carburising of the iron, it is in the first 
place necessary that the iron and the charcoal 





* The highest possible number of kilowatts r cubic 
metie of smelting-chember, ” 





should come in contact with each other; and 
secondly, that there should be a sufficiently high 
temperature. Finally, in case a certain percentage 
of carbon is desi a certain time should be 
available for the reaction. In the case under 
notice, the contact between the iron and the 
charcoal had not been sufficiently intimate, because 
the barely-molten and sluggish-flowing slag proved 
an obstacle in this respect. Further, the tempera- 
tures in the upper pertions of the smelting-cham- 
ber, in the be and bosh, were relatively low, the 
limestone being burnt in these of the furnace, 
and proportionately lon time was therefore 
necessary for the absorption by the iron of a cer- 
tain amount of carbon. But, as a matter of fact, 
the time not only was not extended, but, on the 
contrary, it was actually reduced, through the 
sluggishly-melting slag only liberating the iron to 
react with the charcoal much later. The result 
of all these circumstances was, as mentioned above, 
a low percentage of C in the iron. 

Further light is thrown upon this interesting 
case by a comparison with charge No. 63 (Osterby). 
Here, too, the was particularly basic, although 
with other proportions of MgO and CaO. No heat 
was required in this case for the dissociation of 
limestone, the slag melted at a lower temperature 
than the temperature at which slag was formed in 
charge No. 61, being, besides, more easy flowing. 
The SiO,, already united with bases, could not be 
reduced so easily as the free SiO, im charge No. 61. 
The quantity of slag per ton of iron was 409 kg. 
The percentage of C in corresponding tappings was 
3.3 to 3.5 cent. 

The Utilisation of the Available Power.—The 
question of how to utilise to the fullest extent 
a certain amount of power available for an electric 
ore-smelting furnace is one of the greatest im- 
portance. is more especially applies to cases 
where a furnace buys a certain amount of power 
at a certain price per kw.-year; for instance, 
2200 kw.-year at 40 kr. (44s. 6d.) per kw.-year at 
the furnace. The furnace in this case has to pay 
88,000 kr. _— per year whether the production 
be large or small. Let us take as an example 
charge No. 63. For this charge the production per 
kw.-year, according to the working time, is 4.25 
tons. Of 2200 kw. some 75 kw. would be used for 
lighting and for sundry motors. For the smelting 
there would remain, consequently, 2125 kw., which 
amount of power must not be exceeded. Experi- 
ence has shown that a margin of some 200 kw. or a 
little more is needed so as to avoid the maximum 
being exceeded. The average load in this case 
consequently should be kept at 1925 kw. For 
necessary repairs and other interruptions of the 
working one month per year will probably be 
required. The available 2200 kw. should therefore 


allow of a production of _ x Il 495 = 7499 


tons per year, and the cost of power per ton of 
iron would then be 11.73 kr. (13s.). In this case 


there would be used for the smelting 1925 x 11 
x am = 80.2 per cent. of the available power. 


If, however, the charge for electric energy be 
based upon kw.-hours according to the meters, 
there will be only the additional cost for current 
consumed for lighting and motors—in this supposed 
case 75 kw.—during the portions of the year when 
the furnace is going, and, of course, a smaller 
amount during non-working periods. It is un- 
likely, however, that the power company will 
supply cheap current unless they are assured of 
a certain minimum income. Supposing the neces- 
sary 75 kw. for lighting and motors to be sup- 
plied in some other way, an average load of 
2000 kw. may be reckoned upon for the smelting. 


The production should then be me x 4.25 


= 7792 tons per year. 

The cost of power i. ton of iron would be 
11.29 kr. (12s. 6d.), and the utilised percentage of 
the available power 83.3 per cent. 

The possibility of utilising in the best way a 
certain amount of power, for which payment has 
to be made, depends naturally in the first instance 
upon the size of the furnace and the number and 
dimensions of the electrodes. The electromotive 
force to which an electrode can be ex with- 
out the material being overtaxed is the deciding 
factor in the calculation for the furnace. At the 
Jernkontoret furnace, as already mentioned, elec- 
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trodes of 550 mm. and 600 mm. diameter have 
been used. The latter size has at times been 
loaded with 15,000: to 16,000 amperes, correspond- 
ing with 5.31 to 5.66 amperes per sq. cm., a load 
which, as a rule, has given no trouble in connec- 
tion with the electrodes, but which naturally causes 
losses of some magnitude in low-voltage lines and 
at the cooling water in the contacts. 

To attempt a higher load per square centimetre, 
however, would hardly be advieable with electrodes 
of the material now used. The maximum load of 
the furnace, consequently, is fixed in accordance 
with this figure and with the dimensions and 
numbers of the electrodes. It must, however, be 
observed that the resistance of the materials in 
the smelting-chamber varies, for the same charge 
with the depth of the iron bath, and, further, 
with the constitution of the different charges. 
A rich charge with but little limestone added 
offers a reduced resistance. A © charge, on 
the other hand (in which the addition of limestone 
may be large), has the opposite effect, so that higher 
electromotive force is required for transmitting the 
same number of amperes as in the previous case. 
The working of the Trollhattan furnace has afforded 
a good deal of experiance in this connection, and 
in the case of r charges the maximum voltage 
of 90 volts, which has been available without re- 
coupling the transformers, has not sufficed to 
maintain the normal current for some time after 
tapping, and the power has fallen several hundred 
kilowatts. 

With the usual charges, which yield 55 to 60 per 
cent. pig iron, the power at Trollhiittan could, as 
a rule, be kept at normal load—about 1800 kw.— 
without the current at the electrodes exceeding, 
or even reaching, 15,000 au.peres per electrode. 

The Influence of the Gas Circulation wpon the 
Heat Conditions.—The amount of circulating gas 
was on an average 0.26 cub. m. (9 cub. ft.) per 
second (0 deg. and 760 mm.), which corresponds 
with 1170 cub. m. (= 1513 kg.) per 1000 kg. of 
iron. Per 1000 kg. (2206 lb.) of iron there were 

roduced in the furnace, in accordance with what 

as just been said, 513.45 cub. m. of dry gas, 
and the quantity of circulating gas was conse- 


quently 1170 


513.45 
duced. 
The circulating gas left the furnace at a tempera- 


= 2.28 x the quantity of gas pro- 





a AE 1 2 
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ture of 62 deg. Cent. (143 deg. Fahr.), and was | circulation amounted con 
blown into the smelting-chamber at a tempera- of iron, to 1513 x (62 

Its specific | calories (60,550 B.Th.U.), 
The heat of | or 1.02 per cent. of the supplied power. 


ture of 22 deg. Cent. (72 deg. Fahr.). 
heat was calculated to be 0.252. 
which the furnace was deprived through the gas 


























Supposing the circulating gas to leave the sme 


— 22) x 0.262 = 15,2: 
ual to 17.8 kw.-hours, 


sequently, per 1000 kg. 
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ng-chamber at a ney ergo of 800 deg. Cent. |0.303* — 62 x 0.252) = 343,118 calories (about 
(1472 deg. Fahr.), the heat which this gas conveys 
Up into the furnace-shaft amounts to 1513 (800 x 


1,361,500 B.Th.U.). The gas formed through the 
reactions in the smelting-chamber—the reaction gas 
—which, it may be presumed, leaves at a tempera- 





* The specific heat of the gas mixture at 800 deg. Cent- 
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ture of 1500 deg. Cent., also conveys into the shaft 
an amount of heat given by the expression 663.74 
(1500 x 0.346* — 62 x 0.252) = 334,113 calories 
(about 1,325,760 B.Th.U.). 

These surmises as to the temperatures of these 
two bodies of gas leaving the smelting-chamber 
are confirmed by the consideration that observa- 
tions at a point situated some 700 mm. above the 
highest point of the smelting-chamber show 
temperatures at the wall of 510 deg. Cent., and 
in the centre of the shaft of about 1000 deg. 
Cent. The aforesaid two quantities of heat corre- 
spond respectively with 400.4 (22.9 per cent. of 
1749), 389.9 (22.3 per cent. of 1749) kw.-hours, 
or an aggregate of 790.3 kw.-hours ; consequently 
they represent a very important removal of heat 
(= 45.2 per cent. of the total number of kw.-hours 
per 1000 kg. of iron). In addition to this 
physical removal of heat through the medium of 
the circulating gas, heat is also conveyed away 
through certain chemical reactions which take place 
in this connection. 

The gas blown into the smelting-chamber is 
partly H,O—it may with certainty be presumed 
that it is fully saturated with water—and partly 
CO,. By coming in contact with the incandescent 
charcoal in the smelting-chamber and under the 
influence of the high temperature which prevails 
there, the following reactions take place :— 

H,0 + C = CO + 2H. 

00, + 6 = 200. 
It has been stated above that the circulating gas 
has a temperature of 22 deg. Cent. when entering 
the smelting-furnace. Assuming its capacity to 
absorb water to be equal to that of the atmosphere, 
1 cub. m. will contain 19.25 grammes of water, which 
means that the circulating gas per 1000 kg. of iron 
carries 1170 x 19.25 grammes, or 22.52 kg. of water. 

The average percentage of CO, in the gas flow- 
ing into the smelting-chamber has been found to 
amount during the period in question to 28.91 
volumes per cent., whilst the average CO, percent- 
age in the gas leaving the smelting-chamber during 
the same period was 19.84 volumes per cent., this 
being the average of eighteen observations. It is 
somewhat doubtful whether the use of this last 
figure as the average value is justifiable ; but, fail- 
ing a better, it must be adopted. It thus follows 
that the CO, percentage has dropped from 28.91 to 
19.84 volumes per cent., or, according to calcu- 
lation, that 7.568 volumes per cent. of the in- 
flowing gas, CO,, has been dissociated. The quan- 
tity of CO, dissociated per 1000 kg. of iron was 
consequently 0.07568 x 1170 = 88.55 cub. m. 
= 174,05 kg. 

As pectin 4 the dissolution of the water, there is 
no data which affords any guidance. However, it 
may be assumed that the quantity of H,O decom- 
posed was proportional to the quantity of CO, dis- 


sociated, which would be 22.52 i = 5.90 kg. 


per 1000 kg. of iron. ; 

By the decomposition of 174.05 kg. CO, and 
5.90 kg. H,O with C, and the preceding heating of 
the steam gas to 800 deg. Cent., 148,763 and 11,520 
calories (590,290 and 45,711 B.Th.U.) respectively 
are used. Assuming that the process were con- 
tinuous, these quantities of CO, and H,O would 
be again formed in the furnace shaft, and the 
corresponding quantities of heat be liberated. 

The heat conveyed from the smelting-chamber 
up into the furnace shaft, through these 


chemical reactions, corresponds with _— 


- 


7 
187.03 kw.-hours = 10.7 per cent. of the total 
number of kw.-hours per 1000 kg. of iron If to 
this be added the .9 per cent. which are 
physically conveyed up ir the circulating gas, one 
arrives at an aggregate of 33 per cent., or one- 
third of the number of kw.-hours per ton of 
iron conveyed from the smelting-chamber to the 
material in the furnace shaft. To this is added a 
further 22.3 per cent. in the upward flow of the 
reaction gas. 
It will appear from the above how important is 
a satisfactory distribution of the heat within the 
furnace, and how the economy of the process is 
dependent upon a gas circulation properly adjus- 
ted to the existing circumstances. It is therefore 
much to be regretted that opportunities were not 
available for properly regulating the gas circulation 
at Trollhattan. Yet the chances for obtaining a 





* The specific heat of the gas mixture at 1500 deg. Cent. 


uniform gas circulation during September, 1911, 
were extremely good. During this period the in- 
flowing gas varied in quantity between a maxi- 
mum of 0.29 and a minimum of 0.19, averaging 
0.26 cub. m. per second. The pressure difference 
at the same time was at a maximum of 338, and a 
minimum 167, averaging 238 mm. of water, which 
was also the average for certain days. It is evident 
that if every day had been studied by itself, greater 
differences would have appeared. If the above dif- 
ferences can be regarded as small, one may realise 
what they are when the circulation is irregular. 

Experiments Subsequent to March 6, 1912. 
Charges with Coke (March 7 to April 6).—On 
March 7, at 6 a.m., charges of coke in quantities of 
3 hectolitres (34 cub. ft.) were commenced. The 
coke used was Liibeck blast-furnace coke, and had 
the following composition according to analysis at 
Trollhattan :— 


Fully Dried. 
Per Cent. Per Cent. 
Ash ... —s 4 8.32 9.20 
Volatile matter 4.93 5.45 
8 a al 1.08 1.19 
Cc dia 76.11 84.16 
Moisture aod 9.56 -- 
The ash of the coke contained :— 
Per Cent. 

SiO, 38.52 
Al,O; 24.81 
TiO 0.56 
Fe,0, 22.71 
M;0, 0.50 
CaO 4.19 
MgO 2.25 
K,O 2.80 
Na,O 1.42 
SO, 1.88 
P.O; 0.64 

100.28 


The charge consisted of 90 per cent. Spelgrufve 
ore from Grangesberg, and 0. per cent Klacka- 
Lerberg concentrate, and 28 per cent. limestone. 

The analyses of the Spelgrufve ore from Griinges- 
berg showed :— 


Per Cent. Per Cent. 
me ft 38.60} Fe 69.06 
ee.) an ay 
ra ‘2 
A105 1.73 
i 0. 
SiO, 1210 Si 5.69 
P.O; 0.254 P O.111 
8... 0.003 

99.187 


As a commencement an average of 258 kg. (570 Ib.) 
of materials per hectolitre (3$ cub. ft.) of coke were 
charged, the other materials being at least equal in 
volume to the coke. 

As early as March 8, in the forenoon, the back 
pressure in the shaft became so great that the gas 
flowed backward into the annular drum and to 
the fan. The gas circulation was then stopped, 
the power was lowered from about 1750 kw. to 
about 1100 kw. at 2 p.m., and at the same time 
all the concentrate was removed. The pressure 
in the smelting-chamber continued, however, to 
increase, and surges took place, the water several 
times being thrown out of the manometer S, in 
addition to which, the covering between two of the 
electrodes was thrown up several times in a couple 
of cases, on the night of March 9, with a sharp 
report. 

On account of the difficulties which arose on the 
night of March 8 (11 P.m.), an equal number of 
charges of charcoal and coke were made, the former 
of 65, the latter of 3 hectolitres. The furnace 
then worked pretty well for some days, and the 
tendency of the pressure to rise was, to some 
extent, prevented by using low power. The descent 
of the charge, however, was poor, and the produc- 
tion per 24 hours consequently low. 

On March 14, at 11.30 P.m., the pressure in the 
smelting-chamber rose to above 500 mm. (20 in.) 
water, and the gas flowed backward, and the circu- 
lation was promptly stopped. The temperature in 
hole No. 3, Fig. 4, page 395 ante, was then over 
409 deg. Cent. 

On March 15, in the morning, the charging was 
altered in the following manner: one out of every 
three being coke, and the other two charcoal, in 
volume consequently 3 to 2 x 6.5 = 13 hectolitres 
(45 cub. ft.). The circulation was not started again 
till March 16, 7.40 p.m., when the pressure in the 





smelting-chamber had gone down to from 20 mm. to 


30 mm., and the temperature in hole No. 3, Fig. 4 
(page 395 ante), to 230deg. Cent. These low pres- 
sures and temperatures were no doubt caused by the 
slight formation of gas owing to the slow descent. 
The circulation having been again started, both 
pressure and temperature rose. On March 21, 
12.20 p m., the circulation again had to be stopped, 
the gas flowing backward on account of the high 
pressure in the smelting-chamber. The tempera- 
ture in hole No. 3 had then risen to over 500 deg. 
Cent. The power was reduced at the same time. 
The eirculation was discontinued until March 22, 
9.20 p m., when.the pressure had again gone down 
to from 20 mm. to 30 mm., and the pyrometer in 
hole No. 3 showed about 200 deg. Cent. 

From March 22 to March 30 there were really no 
difficulties, but during the whole of this time care 
was taken not to let the temperature in hole No. 3 
rise above 400 deg. Cent., and the pressure in the 
smelting-chamber then was generally 170 mm., and 
never exceeded 195 mm. This control over the 
temperature and pressure was effected by main- 
taining a low gas circulation. From March 30 to 
April 5 a charge of 80 per cent. of Tuolluvaara ore 
and 20 per cent. of Klacka-Lerberg concentrate, 
with charcoal alone, was smelted down, so as to 
get the furnace entirely clean from remnants of 
the Spelgrufve ore, poor in phosphorus. As the 
circulation was at the same time increased, the 
result was that the temperatures in the shaft rose, 
as did also the pressure in the smelting-chamber. 
On April 5, at 10.45 a.m , the gas flowed back, the 
valves on the annular drum were closed, and the 
fan stopped. The pressure of the gas in the 
smelting - chamber immediately rose so violently 
that the covering between two of the electrodes 
was thrown off. 

Bessemer Charge for Forsbacka Ore.—This charge 
was commenced on April 5, and concluded on 
April 19. During this period there were smelted 
down 397,560 kg. (392 tons) of ore and 20,264 kg. 
(1.99 tons) of limestone, the production being 
219,930 kg. (216 tons) of pig iron. Per 1000 kg. 
(0.98 tons) of iron there were used :— 25.15 hecto- 
litres (88 cub. ft.) of charcoal; 2445 kw.-hours 
(= 3.58 tons of iron per kw.-year). The iron per- 
centage of the ore was 55.32 per cent. The iron 
as a percentage of total material was 52.64 per cent. 
The proportion of total materials per hectolitre of 
charcoal was 75.54 kg. The slag amounted to 
450 kg. per ton of iron. 

The pig iron of this charge (tapping No. 1337) 
contained :— 


Per Cent. 
Cc ; 3.6 
Si 1.22 
Mn 2.09 
8 0.009 
Dg 0.019 


The slag contained 0.74 per cent. of metallic 
iron. The smelting of this charge worked well ; 
the fall of the material in the shaft was even and 
fairly brisk. The charging was at the rate of sixty- 
five charges per twenty-four hours. 

Lancashire Charge for Bofors Ore.—This smelting 
lasted from April 19 to May 8. The quantity of 
ore smelted down was 513,040 kg. (505 tons), and 
of limestone 80,421 kg. (79.15 tons). The pro- 
duction of iron was 293,825 kg. (289.2 tons). 

Per 1000 kg. of iron 25.15 hectolitres (88 cub. ft.) 
of charcoal were used ; and 2197 kw.-hours of power 
(3.99 tons of iron per kw.-year). The percentage of 
iron in the ore was 57.27; the percentage of iron 
to total charge was 49.51; the materials charged 
per hectolitre of charcoal amounted to 80.30 kg.; 
slag per ton of iron amounted to 473 kg. The pig 
iron from tapping No. 1349 (charge No. 70, with 
14 per cent. dolomite limestone) contained :— 


Per Cent 

Cc ae i 

Si sie e es 1 zs vie 0.23 

Ma =... = a — . ... 0,22 

8 oe a ~e die ane at 0.020 

P oe ke i pom = Jee 0.042 
The slag contained 0.22 per cent. of metallic iron. 
Summary of the Results of the Experimental 


Working at Trolihtittan.—Some of the conclusions 
which have been arrived at, with more or less 
certainty, from these experimental workings, may 
now be enumerated. hey must, however, be 
received with some degree of caution, although 
future experience with regard to similar furnaces 
may not be found to suggest great modifications. 

I. The dimensions of the furnace and the propor- 
tions are, on the whole, suitable when charcoal and 





ore in pieces are used. When using charcoal and 
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a large percentage of concentrate the furnace is, 
however, less satisfactory. With charcoal and still 
more concentrate it is not at all suitable, neither is 
it suitable for coke. 

II. With normal and rational industrial working 
with suitable charges not more than one month’s 
cessation of work per year for repairs need be 
anticipated. 

III. The present ai ments for cleansing the 
gas and keeping the fan clean work satisfactorily. 

IV. Round carbon electrodes (of up to 600 mm. in 
diameter), with screws, have proved very suitable, 
but greater s in the screws is desirable. 
There has been no opportunity of — elec- 
trodes of a larger diameter. An electrode length 
of at least 2.5 metres is also desirable, so long as 
such a length does not affect the quality. e 
method of applying the contact to the electrode is 
not altogether satisfactory. 

V. Thin, flat charcoal is not suitable. The best 
is forest charcoal, but not in too large pieces. The 
charcoal should be as dry as possible. 

VI. Whether roasting of the ore is advantageous 
or not cannot yet be decided. Briquettes should 
be quite dry when charged into the furnace ; con- 
centrate, on the other hand, may with advantage 
contain some per cent. of water. 

VIII. More than 30 per cent. concentrate should 
not be used, and even this percentage will be found 
too high if the concentrate is of very fine grain. 

IX. The charges should be fed in centrally (up 
to 30 per cent.) if the pressure in the smelting- 
chamber will allow of it. 

X. The regularity of the gas circulation leaves 
much to be desired. Improvements in this respect, 
however, may require a different construction of 
the arch in order to increase its resistance against 
pressure from within. 

XI. The quality of the pig iron seems to be 
subject to greater variation than in a carefully 
worked ordinary blast-furnace. 

XII. Under equal conditions, the percentage of 
sulphur in iron from this furnace will be higher 
than in iron from an ordinary blast-furnace. Both 
the iron and the slag are colder in it than in the 
latter. 

XIV. The efficiency as regards the electric 
current used will probably lie between 70 and 


75 A 4 cent. 

XV. The consumption of charcoal in a furnace 
of this type amounts to 35 to 45 per cent. of the 
consumption of charcoal in an ordinary blast- 
furnace, according to the kind of iron which is 
being manufactured. The process, therefore, can 
only prove economical in connection with very 
cheap power. 

It may be of interest to state that several leading 
Swedish iron-works are adopting this process ; ore 
works has two furnaces a y in operation and 
is building a third ; and three similar furnaces are 
in course of construction at another large iron- 
works, &c. 





Tue Unirep Moror Inpustrigzs, Limirep.—This com- 
pany, whose offices are 45 and 46, Poland-street, W., have 
issued a very useful booklet entitled ‘‘ Draughtsman’s 
Measurements,” which contains complete conversion 
tables of fractions of an inch into decimals of an inch, 
of inches into millimetres from 7 in. to 11} in., and of 
millimetres into inches. 





ELECTRICALLY-DRIVEN CocGInc-MILL.—We have been 
asked to state that the electrically-operated 28-in. revers- 
ing cogging-mill at Messrs. Dorman, Long and Co.’s 
Britannia Works, Middlesbrough, which was laid down 
by the British Thomson-Houston Company, of Rugby, 
in 1909, is operating to the entire satisfaction of the 
management. The electrical equipment consists of a 
mill-motor of 1200-3600 horse-power at 70 to 120 revolu- 
tions per minute, directly connected to the rolls, and 
supplied with continuous current at 0 to 440 volts by 
o) y-wheel equaliser set. The motor of this set is 


fed from a 2750-volt, 40-cycle, hase su » and 
is mounted on the same elites wey py :=- 
coupled to a erator rated at 1000-3000 kw. The 
8 of the set is 480 revolutions per minute, and 
the fly-wheel, which weighs 33 tons is 11 ft. in dia- 
meter, runs in its own bearings, and is connected to the 
generator by a compression- flexible coupling. 
plant has proved itself capable of outputs considerably in 
excess of the makers’ guarantees, and in practice the mill- 
motor is subject to overloads greatly in excess of the 
maximum rating given above. It has not been found 
necessary to give any special attention to the commu- 
tators of the continuous-current machines in order to 
ensure sa operation. That of the mill-motor has 
not been ground or trued up in any way since its installa- 
tion, and the commutation of the tor is sparkless, 


although more than two years have elapsed since the 
commutator was ground up. 





The | i 


FOUR-CYLINDER VERTICAL GAS-ENGINE. 


Messrs. Browett, LinpLEY AND Co., Limited, 
Sandon Works, Patricroft, Manchester, have recently 
completed and one to a tramway power-station in 
New Zealand one of their standard four-cylinder vertical 
gas-engines, which we illustrate on pages 632 and 633. 
The idlioming is a description :— The engine is of the 
Otto or four-cycle type, and has four inverted cylinders 
mounted on a frame which encloses the crank-shaft and 
motion work, as in the makers’ a steam- 
engines. A longitudinal vertical section a transverse 
section respectively are given in Figs. 1 and 2, page 632, 
and a perspective view, Fig. 3, on page . The 
engine is coupled by means of a flexible coupling to 
an Electric Construction Company’s 225-kw. standard 
traction type dynamo, excess of power ae provided 
to deal with heavy continuous overloads. The engine 
is to work with a Mond type —- gas-producer 
using local New Zealand coal. e dimensions of the 
engine are :— 


Diameter of cylinders 19 in. 
Stroke o od ove eo 
8S ah 250 revs. per min. 
... 400 B.H -P. continuously ; 
440 B.H.-P. maximum 
load for } hour. 

52 tons 


ormal output 


Weight of engine... we 
Over-all length of engine 
only aa = -_ 19 ft. 6 in 
Over-all width 9 ft. 
» height ... wee 13 ,, 
Diameter of crank-shaft af in. 
= crank-pins ... * 
Length of c - pin 
bearings ... a ee 10 ,, 
Length of main bearings 154,, 
Length of fly - wheel 
bearing ... = oe a 
Diameter of piston-pins... = 
Length of piston - pin 
bearings ... int oa ll ,, 


The main features of the engines will be understood 
from the illustration, but one of the special points 
is the total separation of the gas and air and 
the provision of a double valve for the inlet. This 
arrangement absolutely obviates any risk of back-fires 
or air-pops, as they are commonly called, which, in an 
engine of this size, might be serious. 

he main inlet-valve of each cylinder has a supple- 
mentary valve mounted loosely on its spindle, and this 
valve is held against the seat of the gas-port by means 
of a short spring. A collar on the main-valve spindle 
opens this gas-valve, and by adjusting the position, a 
certain amount of lag can be given, so that air enters 
the cylinder first, and then by further travel of the 
main-valve the gas-valve opens and the combined 
charge is taken in. The arrangement may be seer in 

2, : 


.- 1 and 
tarting is effected by means of compressed air, and 
is entirely automatic. No compression release is pro- 
vided, as this is unnecessary under the system 
adopted. By opening the main compressed-air valve, 
compressed air is admitted to two valve-boxes placed 
underneath the cam-shaft, and the pressure of air 
raises the valves against their levers and cam. Should 
the swell on the cam be opposite a lever, as it will be 
if the engine is in correct starting position, the valve 
cannot close, and the comp: air then passes to 
the cylinder through the check-valve on the face of 
the cylinder, and the engine at once commences to 
revolve. The provision of the automatic check-valve 
on the cylinders allows for the cylinders taking in a 
charge of mixture on the second stroke, and firing 
takes place immediately. When the pressure of the 
explosion in the cylinder is greater than the pressure 
of air tending to open the valve, the valve remains 
closed, and no more air is used. When firing com- 
mences, therefore, it is simply necessary to close the 
main comp -air valve, and the operation of 
starting is completed. 

The governing of the engine is effected by varying 


the quantity both of the and air admitted to the 
cylinder, and is controlled by a standard high-speed- 
—— type shaft-governor. The whole of the governor- 
vi 


ves, — with the ports, are carried in a re- 
movable liner in the governor-valve casing, so that 
they can be very easily removed for cleaning should 
the gas contain tar or other impurities. The arrange- 
ment of the governor may be seen in Fig. 1. 

The main valve, plunger, and rod-springs, and all 
springs on the valve and valve motion are arran; to 
be in compression. The exhaust-valves are of cast 
ron, and are fitted with renewable seats in the 
cylinders. The admission-valves are of nickel steel, 
and are mee in boxes (see Figs. 1 and 2), which, 
when removed from the cylinders, give access to the 
exhaust - valves, which can then be withdrawn 
vertically. 

Forcea lubrication is fitted throughout all bearin, 
valves, plunger-guides, governor, cam-shaft, &c., the 
oil under pressure being supplied by two valveless 
pumps (either of which is sufficient to maintain the 





working pressure of oil), which are shown at the 








bottom of the bed in Fig. 2. Duplicate strainers are 
provided, one on each side of the engine, and the act 
of removing a strainer for cleaning causes an automatic 
valve to close, so that it is impossible for the pumps 
to draw unfiltered oil. 

Particular care has been taken in the design to kee 
the cylinder-covers free from any gear or piping, an 
to remove the cylinder-covers only the small-joints, 
which are necessary for the water-cooling of the covers 
and which are specially arranged to be horizontal, have 
to be broken. The joiut between the cylinders and the 
covers is metal to metal, consequently cleaning of the 
pistons and examination of the cylinders is rendered a 
very easy operation. The main covers are provided with 
small supplementary covers, so that the water space 
can be freed of any deposit from the cooling water. 
The cooling water is circulated by a small Alban 
pump driven by means of a Morse chain from the po. 
of the governor shaft (see Fig. 1), the cold water 
paren | the cylinder underneath the exhaust valve- 
seat and passing through the cylinder jacket to the 
opposite side from whence it is taken through the 
cover and then round the water-jacket of one section 
of the exhaust-pipe, as shown in Fig. 2. 

The water-jacket exhaust-pipe is made in sections, 
with an expansion joint between the cylinders, and 
each section is cooled by the water flowing from one 
cylinder. The cylinders, together with the outer 
jacket, are cast in one piece, but to obviate any tem- 
perature strains and risk of fracture the end of the 
water-jacket is free from the liner, an expansion-joint 
being provided at the lower end, so that there is no 
risk of damage Snore Seen expansion. 

Duplicate ignition been provided on this engine, 
the sparking- plugs being opposite each other on 
the side of the combustion- chamber (see Fig. 2). 
Lodge high-tension ignition is used on one set of 
plugs, and Bosch high-tension ignition for the duplicate 
set. The Bosch magneto generates low-tension current, 
which is through a se te transformer and 
then distributed by means of a high-tension distributor 
to the sparking-plugs. For starting, however, the 
transformer can be coupled to an accumulator, and 
a switch is provided in the transformer for operating 
either on the m to or on the accumulator, so that 
before the engine is working up to speed, powerful 
mening can be obtained by this means. e usual 

ttings of air and exhaust silencing do not call for 
special mention. 

The engine was tested on April 27 last by Mr. 
W. A. Tookey. The specified full-load test was 
225 kw. for six hours, but the actual load carried 
was 229 kw. At the end of the six hours’ full-load 
test, the load was raised to slightly over the specified 
overload of 247.5 kw., which load was carried for the 
— period of half an hour. At the conclusion of 
the overload test, the engine was shut down and 
temperatures taken. The test results, &c., are given 
in the subjoined details. Figs. 4 to 11 are indicator 
diagrams, and Figs. 12 and 13 are output diagram and 
a lubricating-oil temperature diagram respectively. 


Official Test of Four-Cylinder Gas-Engine. 

Engine No. 2171. Producer-gas. Date, April 27, 1912. 4 

four-cylinder. Diameter of cylinders, io". Stroke, PY a 

Effective areas. Oylinders, 283.5, mt: Messrs W. A. 

Tookey and test-plate staff. Full load commenced 10.20 p.m., 

finished 4.20 a.m.; 10 per cent. overload commenced 4.35 a.m., 
finished 5.5 a.m. 


Overload. 
Average KW. 228.8 248.0 
e H.P. 306.8 332.5 
oo | ee 333.2 361.5 
°° 1 H.P. oe be 413.0 455.2 
Generator efficiency, per cent. 92.0 91.5 
Mechanical am o 80.7 79.65 
Combined ” ” 74.25 72.9 
Coal consumed in 6 hours... b 
Heat unite per B.H.P. hour.. 9940 B.T.U. 
Governing : . 
Normal speed, full load 250 revs. 


Momentary rise, no load 260 revs. = 4.0 per cent. 
8 


Normal speed, no load ra 27 , =2 ” 
Momentary drop, full load on 248 revs, 
Normal speed .. we we - 
Distribution of Load in Each Cylinder : 
Full Load. Overload. 

Cylinder No. .. . LHLP. 105.35 115.6 

- se Ba " 103.15 11L2 

9 oo Bee oo @ 101.55 113.2 

- we _*" 102.95 115.2 

Total 413.00 455.2 





Tue PuysicaL Soorery’s ANNvAL ExuisitTion.—This 
exhibition will be heid on Tuesday, December 17, and 
will be open both in the afternoon and evening. 


Tue JAPANESE Navy.—The Ja) Government has 
ae a statement showing its naval expenditure 

uring the Chino-Japanese and the Russo-Ja wars. 
The first of these wars lasted 283 days, and the aggregate 
displacement of the ships employed, including torpedo- 
boats, was 62,818 tons; the eS oy day was 
AE ta Mh etm yay pe 

ie aggregate disp t ips employed, in- 
cluding torpedo-boats, was 283,196 tons; the average cost 
per day was ls. 3d. per ton. 
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THE LEWIS AUTOMATIC MACHINE-GUN. 
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THE LEWIS AUTOMATIC MACHINE-GUN, 
By G. H. Powe 1. 

Tue Lewis machine-rifle, which is the invention 
of Colonel I. N. Lewis, of the Coast Artillery 
Corps, United States Army, belongs to the type of 
automatic arms known as the gas-operated. The 
power that is used to operate the mechanism is 
obtained from a small portion of the powder gases 
generated at each discharge of the piece. This enters 
the gas-chamber through a port in the barrel after 
the bullet has passed. After the first shot, the 
rifle is lin an until the ammunition in the 
magazine is exhausted, or until the trigger is released. 
The novel features of the gun are the fewness and 
simplicity of parts, the positive action, the operation 
being independent of springs other than the one 
controlling the operating-rod— the actuator-spring 
itself—the ease and rapidity of completely dismounting 
the gun without tools, the air-cooling arrangement, 
and the centrally-located and quickly-detachable disc 
magazine, 

Exclusive of sights, the gun consists of but forty- 
nine parts, as follow :— 


Barrel Group : 
Barrel Gas-cylinder tube. 


Aluminium radiator. Firing mount-ring. 


Nozzle. Firing mount bal]-nut. 
Gas-port head. -piece. 
Gas-port ring. Outer casing. 
Sleeve-regulator. 
Receiver Group : 
iver. Feed:-plate paw). 
Magazine stud. Ejector. 
Ejector-cover. 


Feed-spring. 

Feed-plate. 

Feed-plate cover. 

Feed-plate spring, 
Bolt Group ; 


Stopping-pawls (2), 
Hairpin spring. 
Slot-shutter. 


Bolt. 

Feed-plate nut. 

Extractors (2). 
Operating» Rod Group - 

Operating-rod. 

Snap-spring handle. 


Trigger Group : 


Trygger-frameand grip. Sear-spring. 


r. Trigger-piece catch. 
Tr'gger-pin, 
Sear. 


Trigger-piece catch-spring. 


. 


Fic. 10. View or Receiver. 


= , 

















Fie. 11. THe Macazine. 











Fic. 12. THe Orrratine Rop. 

Recuperator Spring : with his right hand, pulls back a small knob inserted 
Spring-case. Hub-cover, in a slot im the operating-rod, and lets the rod fly 
Hinge-pin. Spring -axle. forward a couple of times. ‘Ihe operating-rod is shown 
Main spring. Detent. _ atc in Fig. 1. This serves to take a cartridge trom 
ae , sa cont-yen. — the magazine and insert it in the chamber. This knob 
} — Ps ee ee is also used to reload the gun in case of mistire or 

: other stoppage due to defective ammunition. When 

Dutt-Stook. the trigger is pulled, the tiring-pin flies forward and 


All large parts are so designed as to permit of 
their beimy arop-forged with a miuimum ot machine 
operations fur finishing. The actuator-spring is 
entirely new in its application to machine-guus. It 
consists of a clock-spring in a casing, the outer cir- 
cumference of which is cut into a gear that meshes 
with a rack on the operating-rod. This spring is 
entirely removed from all heat effects due to firing, is 
enclosed in a dust-tight case, and may readily be 
detached and replaced if broken by any mishap. 
The spring may be seen ata in Fig. 1, abuve. This 
figure shows a longitudinal section through the gun. 
There is a spiral spring operating the sear, shown 
at 6, in Fig. 1, snd a hair-pin spring for the 
magazine feed-pawls ; the extracuors are spring-tem- 

red at the rear end. Otherwise there are no springs 
at all except several leaf and one spiral spring that 
hold the various of the receiver-cover, pistol- 
grip, and stock in place. As these springs serve no 
other purpose than to make easy the dismounting of 
the gun, there is no strain on them and no dauger 
ot breakage or loss. All other machine-guns have a 
number of special tools and wrenches, more or less 
essential to their care and operation. The only tool 
required with the Lewis gun is the point of a bullet, 
with which all the adjustments and operations of 
completely dismounting the gun are performed. 

In firing, the action ot the mechanism is as follows :— 
The gun is loaded for firing the first shut by hand— 


that 1s, with a loaded magazine in place; the operator, 








strikes the cap of the cartridge, the rifle is fired, and, 
after the bullet has passed the gas-port in the barrel, 
a part of the powder gas is furced into the gas-chamber 
below, driving the operating-rod to the rear. The 
firing-pin, which is attached to the operating-rod, is 
marked d in Fig. 1, while the gas-chamber is indicated 
by e. The operating-rod, in moving backwards, 
winds the actuator spring, through the medium of a 
rack cut on the underside of the rod, and meshing 
with the circular gear-case of the spring. On the 
upper side of the operating-rod, and integral with it, 
is the firing-pin, the base of which forms a lug that 
operates in a helical slot cut in the bolt, causing the 
latter to rotate one-eighth of a turn, so as to disengage 
the locking-lugs on its rear end from engagement with 
the receiver. As the lug carrying the firing-pin 
comes up against the end of the cam slot it carries tae 
unlocked bolt to the rear, extracting the empty cart 

ridge, the head of which has been grasped by the two 
extractors on the bolt ; and as the cartridge is with- 
drawn from the chamber it is struck by the ejector and 
thrown to the right through an aperture in the receiver 

The bolt is indicated by / in Fig. 1, while it is shown 
in detail in Fig. 4. 

The operation of the feed mechanism is as follows : 
—The rear of the bolt carries the feed-plate nut, 
which is screwed into the bolt with a low-pitch squart 
thread, and turns freely. The nut is shown at g 1 
Fig. 1, and independently in Figs. 2 and 3. When 
assembled in the gun, a ruund lug on top of the feed 
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Fie. 13. Gun iw Use 








Fic. 14. Gun my Use witnout a Movnt. 

plate nut engages in a channel in the underside of the 
feed-plate, which lies above it and on top of the 
receiver. This feed-plate is shown in Fig. 10, which is 
@ general view of the receiver. At the beginning of 
the movement of the operating-rod to the rear, 
already described, the feed-plate holding the cart- 
ridge next to be fired is resting in ition to the 
right of the line of the bore looking forward. 
During the unlocking of the bolt it alone rotates, the 
feed-plate nut being held by the channel in the feed- 
plate above it. As the bolt travels to the rear, how- 
ever, the feed-plate nut is carried back with it, and 
the lug on top of the nut, acting in the cam face of the 
channel in the underside of the feed-plate, carries the 
feed-plate to the left. This movement of the feed- 
re drops the cartridge it carries into the receiver in 
ront of the bolt, turns the magazine ;;th of a 
revolution to the left, causing it to force the next 
cartridge under the feed-arm, which is part of the 
cover of the receiver, and then locks the magazine. 
The feed-arm can be seen in Fig. 10. A loaded cart- 
tridge now being in front of the bolt, the bolt moves 
forward under the impulse of the actuator spring 
carrying the operating-rod forward, the lug on which 
moves the bolt to the front for a certain distance. 
The feed-plate nut, being fastened to the bolt, travels 
forward with it, the bolt ry cartrid 1a we 
from the feed-plate into the chamber, while the lug 
on the operating-rod, acting through the cam slot in 
the bolt, locks it to the receiver, and at the same 
time the feed-plate nut pushes the feed-plate to 
the right, _where it slides under and holds the 
next cartridge. Continuing its forward motion, 
the firing-pin strikes the ulminating - cap of the 
cartridge, and the firing and loading operation is 
repeated in a cycle so long as ammunition remains in 
the magazine, It will thus be seen that by no possi- 


with PortaBLe Mowunt. 








Fic. 15. Metuop or Frring FRoM AN AEROPLANE. 


bility may s cartridge be exploded until the bolt is 
securely Yooked to the receiver. If, however, at any 
time during the firing the trigger is released, the sear 
rises under impulse of the sear spring and engages a 
notch in the underside of the operating-rod. It thus 
prevents the firing-pin from striking the cap of the 
cartridge, but leaves the loaded and locked ready 
to fire when the trigger is pulled. There isa dust- 
guard which is used to cover the slot through the 
receiver, in which the hand-loading knob moves. By 
pressing this cover into place it locks over the handle 
of the operating-rod. If now the trigger be pulled, the 
operating-rod moves forward enough to lock securely 
the dust-cover in place, but not far enough to explode 
the cartridge, thus leaving the gun at safety, but ready 
to fire instantly by pulling back slightly on the operat- 
ing-rod knob and sliding the dust-cover free of the slot 
opening. 

The magazine is shown in Fig. 11. It is stamped 
from thin sheet steel and black-finished ; is 8} in. in 
diameter, 14 in. deep, and holds fifty rounds. The 
cartridges are arranged spirally in two tiers about a 
central auger-like post of aluminium, with the points 
of the bullets resting in the spiral slot, from which they 
can only be rel by the turning of the magazine 
case about the auger ; that is, the cartridges cannot 
be shaken out of the magazine during handling or 
transportation. The empty magazine weighs 1f lb. 
It can be removed from the gun and a new one put in 
its place in 2 seconds. The pin on which the magazine 
fits can be seen in Figs. 1 and 10, while its ——— 
when in position on the gun is shown in Figs. 13 
to 15, above. 

The air-cooling ment, or radiator, is very 
simple, and yet Singalart effective. It consists of a 
cylinder of aluminium, 3.68 in. in diameter, closely 





surrounding the tapered barrel, and forced over it by 


hydraulic pressure. This aluminium cylinder is cut 
into a series of twenty longitudinal vanes, and the 
whole is encased in a tubing of drawn steel, Jy in. thick, 
knurled on the outside to assist in radiation. Two of 
these vanes on the underside are partly cut away, to 
make room for the piston-chamber. Near the muzzle 
the tubing tapers rather sharply for 2.24 in. to a 
reduced diameter of 2.90 in., and extends beyond the 
muzzle for 7 in. at the reduced size, Screwed to the 
end of the barrel is a peculiarly shaped nozzle, shown 
in Figs. 5 and 6. he steel casing covering the 
aluminium cylinder is open at the rear, and the ejector 
action of the powder gases following the bullet serves 
to draw a blast of cool air through and over the vanes. 
As aluminium has six times the heat conductivity of 
steel, the heat created by rapid firing is quickly carried 
off from the steel barrel. ‘Tests have shown that the 
temperature of the barrel rises rather rapidly under 
continuous fire to 350 deg. Fahr., and very slowly 
after that to possibly 400 deg. Fahr., where it remains 
practically constant, no matter how rapid or prolonged 
the firing may be. Details of the barrel ned radiator 
are given in Figs. 7 to 9. 

The operating-rod, shown at c in Fig. 1, and also 
illustrated se tely in Fig. 12, is made of tubing in 
two — he forward part carries the piston-head, 
which, instead of being solid, is divided into a series 
of eight discs, preventing the gases from entering the 
piston-chamber behind the heed. As a matter of, fact 
none of the gas escapes rearwardly beyond the third 
or fourth disc. The rear portion of the operating-rod 
has formed on its aed ae oy a rack which meshes with 
the gear on the spring-case. On its upper side is the 
firing-pin, supported by a lug which operates the bolt 
as already described. The two parts of the operating- 
rod are joined loosely by a square thread. A pin 
prevents unscrewing of the two parts. This division 
of the operating-rod is important, as it allows a certain 
amount of play between the rear portion and the gear, 
preventing binding, and also allows for expansion of 
the forward end of the piston due to hot gases. 

There are two extractors, spring-tempered on the 
leaf end and sprung into place in recesses in the bolt. 
The extractors are not shown in the view of the bolt 
given in Fig. 4, but the way in which they fit into the 
recesses shown will be clear. This duplication affords 
a better grip on the cartridge-head and ensures the 
extraction of the empty cartridges in rapid fire. As 
the bolt moves to the rear in firing it strikes a cam 
surface on the rear end of the ejector, turning it so 
that the front end hits the cartridge and throws it out 
and well clear of the gun. The bolt in returning to 
the firing ition strikes the forward end of the 
ejector, and leaves it in position for action at the next 
round. No springs are used, and the feed and ejection 
are positive and certain whatever the position of the 
gun at the moment of firing. 

The amount of gas entering the gas-chamber is regu- 
lated by a sliding valve covering the orifice to the 
barrel. This valve is adjusted through a small open- 
ing in the underside of the tubing which surrounds the 

iator. The point of a bullet is used for makin 
the adjustment. On the amount of gas admitted an 
on the spring tension depends the rapidity of fire. 
This may be as much as 750 rounds a minute, but the 
usual rate is about 400, as a greater speed merely 
wastes ammunition. 

The ejector action of the gases and the surface 
friction in the nozzle and in the projecting tube serve 
the purpose of practically eliminating all recoil of the 
pieee, since the friction of the gases is approximately 
equal to the recoil The gun me, therefore, be fired 
resting across the arm, from the ip, across a log, the 
limb of a tree, or any other sort of a simple rest, as 
shown in Figs. 13 to 15. The forward extension of the 
casing likewise acts as an extinguisher of all flame, and 
very considerably muffles the report, so that the loca- 
tion of the gun will not be disclosed in night firing. 
This absence of flame and recoil makes the arm particu- 
larly adapted to firing from an aeroplane. 

The question of sights for an automatic gun is 
largely a matter of choice, depending upon the view 
taken of the tactical use to be made of such a weapon. 
The designer of the Lewis gun is of the opinion that 
an automatic gun should not be used in p of 
sharpshooters, but rather where a large volume of fire 
is to be quickly directed inst a more or less 
conspicuous target, and for this reason has provided 
rather simple sights. The front sight is attached to 
the firing mount-ring just forward of the magazine, 
while the rear sight is located on the cover of the 
receiver just back of the magazine. The rear sight 
is adjustable for elevation, <= —— Rc one for 

king or carrying the gun. It wi noti that 
the ai t-base is only approximately half that usually 
considered necessary, but no difficulty has been 
experienced with the sights as designed. 

Eovecal forms of mount have been suggested, but, 
like the question of sights, the design adopted depends 
upon the view taken of the kind of fire desired. On 
the underside of the firing mount-ring is a hardened 
steel ball, which is intended to fit intoa a 
socket on the mount. One form of mount, shown in 
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Fig. 13, is a steel tube with an auger point, which 
may be screwed into almost any kind of soil, the 
depth to which it is driven depending upon the 
position the operator desires to assume in firing. 

In the early part of June, 1912, the gun was sub- 
jected to a series of practical firing-tests from a two- 
——— Burgess-W —_ aeroplane at the United 

tates Army Aviation Station at College Park, Mary- 
land. During the tirst day’s test, Captain Chandler, 
of the Signal Corps, while flying at an altitude of 
300 ft. and a Poe. of 40 miles an hour, fired forty 
shots at a ground target 6 ft. by 8 ft. in size. Five 
of the bullets penetrated the target, and the remain- 
ing thirty-five struck in line with, but a few feet ahead 
of, the target. On the second day fifty rounds were 
fired from a height of 520 ft., flying at a speed of 
50 miles an hour. Five of the rounds were aimed at a 
small pond of water near the centre of the field, the 
splashes showing the accuracy of the aim. The 
remaining rounds were fired at a target similar to the 
one used on the previous day. The forty-five bullets 
struck in and around the target within a horizontal 
area 3 yards by 18 yards in dimension. This accuracy 
of fire under flying conditions was obtained without 
— practice or preparation of any kind. Captain 

handler, who fired the gun, was unfamiliar with its 
mechanism, and had never seen the gun prior to the 
first day’s test. No special mount had been provided, 
and the gun was loosely strapped to the foot-rest of 
the aeroplane. Fig. 15 shows the manner in which 
the gun was held. 

Calculation by naval officers shows that the target 
made represents the apparent size of the deck of a 
modern battleship as seen from a height of 6000 ft. It 
is therefore evident that a little firing practice would 
make the aviator-marksman so expert as to render the 
fire-control masts and decks of a war vessel untenable 
in action. Moving at from 40 to 60 miles an hour at 
an altitude of a mile or more, an aviator is cageyese d 
immune from any fire that may be brought to bear 
upon him; unless, indeed, his marksman opponent on 
the ground or in an attacking aeroplane is similarly 
armed with a quick-firing gun. 

The experience of the Italian Aviation Corps in 
Tripoli has shown the futility of attempts to drop 
explosive bombs from aeroplanes under war conditions. 
The destructive effects of small charges of high explo- 
sives are so limited in area, the difficulty of droppin 
the bombs with any degree of accuracy is so great, an 
the danger of premature explosion to operator and 
aeroplane is so serious, that all forms of bomb-dro pin 
devices seem likely to prove more dangerous to frien 
than to foe. Armed with an automatic machine-gun, 
however, the aeroplane at once becomes a formidable 
weapon of war, both in offence and defence. The fire- 
control instruments of all modern _— are located in 
the unprotected tops or on unprotected portions of the 
decks where the fire-control personnel is peculiarly ex- 

ed to fire from an aeroplane. Modern coast defence 

tteries, both in their fire-control installations and in 
their personnel, are equally defenceless against this 
form of attack. It is evident that an aeroplane armed 
with this weapon, and plentifully supplied with the 
ammunition which is easily carried, must now be 
seriously reckoned with in all war preparations afloat 
and ashore, 

The gun, complete with magazine and accessories, 
weighs but 25} 1b. The system is readily adaptable 
to any musket calibre, but so far has been chambered 
only for the 0.30-calibre United States service ammu- 
nition. 








PrrsonaL.—The Secretary of the Admiralty states 
that Mr. Thomas Sims, O.B., M. Inst. C.E., Assistant- 
Director of Works, has been appointed Director of Engi- 
neering and Architectural Works under the Admiralty, 
in succession to Colonel Sir Edward Raban, K.C.B., R.E. 


Fier Tests with FLoors.—‘‘ Red-Book” No. 169 of 
the British Fire-Prevention Committee, recently pub- 
lished, deals with tests carried out with a |: reinforced- 
concrete floor made with ‘ Triangle ” reinforce- 
ment, and presented for test a 4 the United States Steel 
Products Company, London. The object of the test was 
to record the effect of a fire of three hours’ duration, 
the om ge to reach 1800 deg. Fahr., but not 
to ex 2000 deg. Fahr., followed by the application 
of water for five minu wit) a view to aentioe- 
tion under *‘ Full Protection” (Class B). At the ex- 
piration of ten minutes the floor began to deflect and con- 
tinued to do so until the end of the test, when there was 
a maximum deflection of 44 in. When water was applied 
the concrete on the soffit of the beam was knocked off, 
and the reinforcement ex . The soffit of the floor 
was also eroded, and the reinforcement laid bare. When 
the load was removed the upper surface of the floor 
showed various cracks, The permanent set of the floor 
over the beams was about 4in., and the permanent set 
of the bays between the beams was about 24 in. Neither 
fire, smoke, nor water p ——-~ the floor, and classi- 
fication ‘‘ Full Protection” (Class B) was obtained. The 
report may be procured from the British Fire-Prevention 
—— 8, Waterloo-place, Pall Mall, S.W., price 


THE TELEPHONE TRANSFER. 
(Continued from page 614.) 

Mr. James CALLENDER, the assistant manager of 
Callender’s Cable and Construction Company, was then 
called. His evidence was to the effect that 20 per 
cent. was a fair figure to add to labour costs for super- 
vision and other on-charges. Storage was practically 
non-existent, as all heavy material was delivered on to 
the site as required. Contractors would always like 
to get 10 per cent. profit, but could not always manage 
it. Cross-examined, he said with his firm telephone 
work had generally been an item in a larger contract. 
His system of buying copper was one in which a sub- 
sequent rise or fall in the price did not affect him. 
—w of construction was in a contractor’s favour, 
really. 


Mr. Jackson, the senior partner in the American 
firm of D. C. and William B. Jackson, was then called, 
and examined by Mr. Branson. He gave his qualifi- 
cations, and on some further questions being put, Sir 
Alfred Cripps objected to his being asked how a 
valuation ehould be made in England, as he had no 
experience. The evidence was, however, admitted 
de bene esse. Mr. Jackson said he would add 20 per 
cent. to material, freight, and labour to cover adminis- 
tration and supervision. Theemployer’s burden would 
be to make the plans and contracts, inspect and test the 
materials and construction, and approve the works. 
This would be less than 5 per cent. on the contractor's 
price on a large job. He had never himeelf constructed 
a telephone system, but his experience enabled him to 
judge. Mr. Justice A. T. Lawrence refused to allow 
the witness to give estimates of lives of certain items 
of plant, as his estimate was based on American 
experience, which was held to be too remote ; but Mr. 
Jackson gave figures for indoor plant, where the Ameri- 
can type was substantially the same as the English. 
Magneto switchboards he gave ten years, central-bat- 
tery boards fifteen to twenty years’ physical and ten 

ears’ effective life. The latter, because the growth of 

usiness, and movement of subscribers, would lead to 
the exchange being scrap before it was worn out. 
Private exchanges might last possibly eight years. On 
depreciation, Mr. Jackson said the sinking-fund method 
employed by the company did not give a true result, 
because Nature did not work that way. Cross- 
examined by Sir Alfred Cripps, he said he had not 
valued the system as & continuing business, merel 
being transferred from one owner to another. e 
used the straight-line method, because plant did really 
depreciate in that way. He had, however, employed 
the sinking-fund method to accumulate a fund for 
renewals, but only when required so to do by an out- 
side authority. 

The next witness was Mr. Alexander Siemens, who 
confirmed generally the figures of 20 per cent. on 
labour for supervision, 10 per cent. contractors’ profit, 
and 5 per cent. consulting engineer’s fees, given by 
previous witnesses. His firm could easily do the cable 
work in three years. With regard to depreciation, he 
always wrote off as much as he could near the begin- 
ning as a commercial safeguard. He took 10 per cent. 
off each year—off the diminished value in each case; 
that is to say, he took 10 per cent. off 90 per cent. 
of the original cost for depreciation in the second year. 

Cross-examined by Mr. Danckwerts, K.C., he said 
he had been asked whether his firm could execute the 
work in 24 years, and he thought they could. He 
had not calculated figures for supervision himself, but 
had shown the Post Office tables to. his estimating 
gg and was told they were all right. 

r. Aitken, technical adviser to the Automatic 
Telephone Manufacturing Company, which is practi- 
cally a development of the instrument department of 
the British Insulated and Helsby Cable Company, and 
Mr. 8. G. Leech, a managing director of Messrs. J. B. 
Saunders, Limited, gave evidence confirming generally 
the Post Office percentages for supervision, contractors’ 
profit and employers’ supervision. 

The cross-examination was chiefly directed to show- 
ing that neither witness had any experience of work 
of — like the magnitude of the Telephone 
Company’s business. 

Mr. Andrew Young, the valuer to the London 
County Council, was then called. He had prepared 
the Post Office case in conjunction with Mr. Rell. 
He thought in a job of this size that 4 per cent. should 
cover the consulting engineer’s fees for preparing 
specifications, designing, planning, and estimating, 
supervising erection, drawing-office and staff, engi- 
neers-in-charge, inspecting and testing plant and 
machinery, and remuneration. Head office adminis- 
tration on the employer’s side would be covered by 
1 per cent. 

f a contractor got 10 per cent. profit, there was no 
reason to add 2 per cent. for contingencies, The engi- 
neer might estimate that at the beginning, but here 
it_ was known exactly what had been spent. 

The cost of obtaining subscribers’ ments was a 
revenue charge, not part of the cost of construction. 
So also was canvassing, which he regarded rather as a 





matter of goodwill, and had therefore excluded. 


His valuation had proceeded on the assumption that 
the reference in the ment that the plant should 
be suitable to Post ce requirements, enabled him 
to consider obsolescence as a factor in depreciating 
the plant value. The sinking-fund method was wrong, 
because it made the value of the plant depend on 
the rate of interest at which the fund was accumu- 
lated. For instance, a plant costing 1,000,000/. with 
a life of twenty years was worth after ten years, on 
the 3 per cent. is, 573,366/., and on the 5 per cent. 
basis 619,612/. In his experience no plant was worth 
more than half its original cost after half its life had 
expired. 
ross-examined by Mr. Danckwerts, Mr. Youn 

said the sinking-fund method was the usual method 
for valuing leasehold interests and reversions. He 
had valued many tramways, and did not think the 
telephone system so different that his experience 
would not apply. He knew contractors would take 
10 per cent. to cover all risks. This would cover 
profit, all contingencies, and a certain amount of 
establishment char He could not say what the 
net profit would be. Interest on raising capital and 
interest on capital during construction, though it had 
to be paid, did not enter into his valuation. It was 

rt of the cost of the enterprise, not of the plant. 

he value could not depend on whether the employer 
had the money in his pocket or was obliged to borrow 
it. He did not think there was any greater responsi- 
bility on an engineer doing a 15,000,000/. job than on 
one doing @ . job. The contractor would have the 
inventory as part of the specification. 

Re-examined, Mr. Young said what the plant had 
cost was not necessarily a measure of what it would 
cost, nor of its value. 

At this point Mr. Jackson, the American engineer, 
was recalled to ery one of his answers. Sir Alfred 
ng 8 objected, but the explanation was admitted. 
Mr. Jackson said he had intended to convey that, to 
cover supervision, 20 per cent. should be added to 
labour only, not to labour, materials, and freight. 

Mr. A. M. J. Ogilvie, the third secretary to the Post 
Office, in charge of the administrative work of both 
telegraphs and telephones, then gave evidence. He 
did not think the method suggested by the company 
of dividing the total capital expenditure by the 
number of stations gave a useful Looe for the pur- 
pose of comparison. It involved the assumption that 
capital expenditure represented capital cost of exist- 
ing stations, and neither more nor less, and also 
that the plant in the two systems compared was of 
the same kind and quantity per station. Neither 
of these assumptions was correct in comparing the 
Post Office figures with those of the company. In the 
one case the figure in the Post Office returns for 
capital expenditure included éxpenditure for labour 
and erection for plant which had ceased to exist ; 
when plant was taken out only the value of mate- 
rial was credited to the capital account. On the 
other side, the company used Post Office ducts 
—y in London, and hence their capital account 
did not represent accurately the capital expendi- 
ture. He had worked out from the Post Office 
accounts that engineering supervision was about 13 
per cent. of pee costs. For the year 1912 
the engineering capital cost of construction was 
2,479,325/., and the supervision attributable to this 


was 327,366. This capital cost included labour and 
materials. The witness said this figure agreed very 
nearly with Mr. Snell’s figure, arrived at by a different 


method, while the company’s figure was 48 per cent. 
He did not think the cost of obtaining subscribers’ 
agreements should be taken into account here ; it was 
no part of the value of the plant assuch. The value of 
a p sete no was the same as that of one in use. 

-examined by Sir Alfred Cripps, the witness 
said in his supervision he had not included accountants, 
secretary, or any other various administrative ex- 
penses ; simply engineering and salaries of engineers, 
not rent of offices nor travelling expenses. The 
company claim these as part of supervision. Mr. 
Ogilvie thought the profit of 10 per cent. allowed to 
the contractor should include about 2 per cent. for 
salaries of his engineers. 

Sir William Peet then gave evidence for the 
Post Office on the question of depreciation. From 
the company’s accounts he found the capital ex- 

nditure to the end of 1911 was 15,677,810/., not 
including land and buildings. This included a sum 
for patents and the goodwill of purchased systems, 
on which the parties would endeavour to [| = 
the company obtained the original sum claimed— 
about 20,000,000/.—they would thus have a large 
surplus after paying back all their capital. Mr. 
Justice Lawrence suggested this was because the com- 
pany had debited their revenue accounts with sums 
which might have been put to capital, but Sir William 
did not admit this. The sinking-fund table was 
arithmetically correct, but was not a fair method. 
It was all right for a lease or an annuity where 
conditions were known and constant, but plant 
might earn a profit one day and make a loss 





the next. Another criticism was that if plant 


























Nov. 8, 1912. ] 


ENGINEERING. 





639 





had a life of twenty years, and was sold in. ten 
years, at least half the value must be gone, but the 
company’s method suggested only 38 per cent. had 
gone. This figure again would vary with the rate of 
interest, whereas the condition of the plant was a fact 
and could not vary. .~ if a wrong estimate of 
the life had been made, the purchaser’s risk was much 
greater than the seller's. In the straight-line method 
the risk either of gain or loss is the same—i.e., when 
the life is wrongly estimated, the gain to one is the 
same as the loss to the other. The sinking fund was 
applied when you had certainty of life—that was 
essential to its fair application. 

He did not think interest during construction could 
be charged to capital, although the company had to 
pay it to construct the plant. As an accountant, he 
would not pass such an item while the company was a 
going concern. Neither was the cost of raising capital 
an item chargeable to capital. 

Cross-examined by Mr. Danckwerts, the witness 
said he knew of no method by which you could get 
complete certainty as to the life of plant. An average 
over @ large number of cases gave you practical 
certainty in ordinary affairs. The straight-line 
method adopted by the Post Office was also unfair if 
the life were wrong, but not to so great an extent. 
He had not looked on the ae men as one of appor- 
tioning the burden fairly between the parties, but 
merely tried to find the value of the plant. Interest 
during construction was not paid for the plant, it was 
paid to get the money to construct the plant, and 
should go into the profit and loss account. 

Mr. p. D. Leake, Fellow of the Institute of Char- 
tered Accountants, and author of a book on the de- 

reciation of wasting assets, also gave evidence. In 

is view, the sinking-fund method overstated the 
value of the plant. Applied to something which gave 
equal annual returns, had an ascertained life, and 
needed no new capital expenditure during life, the sink- 
ing fund was applicable if the right rate of interest 
were taken. The witness was going into the question 
of the dividends paid by the company, but Mr. Justice 
Lawrence ruled that such matters were irrelevant, as 
they were not valuing the company asa going concern. 
Mr. Leake said he could not imagine any adminis- 
tration could be charged against capital unless it 
appeared in the capita! account. If the accounts did 
not attribute the proper proportion of salaries, &c., to 
capital, they were wrongly made up. 

Bir Hugh Bell was then called and examined by the 
Solicitor-General. His objection to the sinking-fund 
method was shortly that plant actually depreciated in 
a straight line. The depreciation curve and the sink- 
ing-fund curve were not the same. In cross-examina- 
tion, he said the sum put aside for depreciation each 
year would earn interest, but that interest he added 
to his profits—he did not accumulate it. He used 
the straight-line method because, though h e- 
tical, long experience taught him that was the way 
to get at the earning capacity of his business. On 
the whole, plant was less efficient in its later years, 
but he did not think maintenance came into the 
question. 

Sir George Gibb gave evidence on this point and on 
the general question of on-charges. He thought 
5 per cent. on the contractors’ total charge was a full 
amount for all charges an employer could be put to. 
Anyway, 578,000/. on a contractor’s bill of 114 millions 
was — whatever percen it worked out at. 
It would include more than mere consulting engineers’ 
fees, but not the cost of establishing the business as 
distinct from constructing the plant. The additions 
made by the company for employer’s administration, 
contractor’s profit, and management expenses amount- 
ing to 75 ly cent. on labour, freight, and materials, 
were absurd. His great objection to the sinking-fund 
method was that the buyer could not accumulate 
enough at the end of the life of the plant to buy new 
plant, which commercially he oa have to do. It 
was a correct method for replacing capital, but not 
for renewing plant. Cost of raising capital was in- 
admissible, Dove the purchaser had to raise his 
own, and should not be made to pay it twice over. 

Cross-examined by Sir Alfred Cripps, the witness 


said his objection to the sinking-fund method really | i 


depended on the assumption that the buyer had to 
renew the plant at the end of its life. It was a 
common practice for railway companies to pay interest 
during construction. They might charge it to capital, 
but it was not part of cost of construction. A rental 
value also would include the cost of raising capital, 
and if a man sold a business he would, naturally, want 
to get back his total outlay, but it was not part of 
the value of the plant. 

The Solicitor-General intimated at this point that 
he proposed to jettison all further general evidence, 
though on one or two particular points he would have 
to call one or two witnesses whose evidence would be 
directed to clearing up points which had been left 
over. The first of these was Mr. Williams, a Post 
Office official, who dealt with the amount s it by the 


company on storage. More important evidence was 
given by Mr. H. Sparkes, a staff officer in the stores 








department under the Comptroller of Stores. He said 
it was not the practice to store heavy material, 
which was delivered direct on to the site of the works. 
The Pcst-Office stores were really kept for mainten- 
ance, not for construction work. e Comptroller 
really did all the placing of orders and fixing terms 
for new construction work. The Engineer-in-Chief 
sent in approximate quantities, and his (witness’s) 
department arranged for purchase and delivery. 
Quite 65 per cent. of the materials were sent direct 
from manufacturers, and, — construction work 
alone, the percentage was even higher. The cost of 
ordering for such materials was 0.84 per cent. on the 
material cost. Of materials taken into store and 
issued for construction purposes, the cost was 5.2 per 
cent. If the Post Office were constructing the com- 
pany’s system, he thought 0.84 per cent. on cost of 
material would cover all the ordering and storing 
n . 
In cross-examination, Mr. Sparkes said he did not 
allow anything in this 0.84 per cent. for rent of offices. 
In some cases goods were stored till wanted by a con- 
tractor, and he no doubt the contractor considered 
this in his price. Subscribers’ apparatus were taken 
out of the maintenance store when only one or two 
stations were being put in at one time. Such material 
must be unpacked under cover and in a dry place. Such 
allowance as he made for this was included in the 
agreed — of cost. 

Sir Alfred Cripps here pointed out that in a table 
which the Post Office had put in of the ratio of super- 
vision cost to labour cost, which was taken over a 
certain period in North Wales, although the character 
of the work done was accurately stated, yet in man 
cases the actual amount of work done was infinitesimal, 
and therefore the table was misleading. The figures 
had been obtained from the works order, which the 
company had inspected. 

Mr. Slingo, the Engineer-in-Chief, was recalled to 
explain this point. He said in many cases the difficult 
supervision was done before the work actually begun, 
and therefore the table was unduly favourable to the 
company. 

Cross-examined by Sir Alfred Cripps, Mr. Slingo 
said that although supervision and labour might not 
be relative to each other in any one year, yet the 
ratio would average out correct over a number of 
years. 

Sir John Gavey, who was chief engineer to the 
Post Office when the London system was laid down, 
then gave evidence. He had a large experience of the 
cost of obtaining wayleaves for poles, and thought 
the company’s figure of 8s. per pole was preposterous. 
It cost the Post Office ls. per pole, and, allowing for 
the fact that the company had no statutory powers, he 
thought 2s. was an ample allowance. 

He did not think the'capital cost per station was a 
figure of much value in comparing the two systems, as 
the Post Office work was of a more expensive character 
than the company’s, and done, as regards London, 
certainly under more difficult conditions. He had 

iven evidence in 1905 before the House of Commons 

mmittee, which considered the agreement with 
the Telephone Company. His figure then, of seven 
years as the time it would take to build up a system 
comparable to the company’s, was on the assumption 
that he would build alongside and competing with 
the company’s, which would greatly increase the 
difficulty. If there were no competition, he thought 
24 to three years would suffice. 

In answer to Mr. Justice Lawrence, Sir John said 
when he used the words ‘‘new system” in 1905 he had 
not meant a system in virgin soil, but one with 
exchanges in competition with the company’s existing 


exchanges. Several questions were put to the witness | 508, 


on this point, and the Solicitor-General said all the 1905 
evidence was given on the assumption that you were 
going to construct a competing system. Mr. Justice 
wrence said that might be so, but the witness had 
not in 1905 given the competing system as a ground 
for extending the time of construction. Sir John 
Gavey then dealt with the estimate of the Post Office 
of the life of various items of plant. Inadequacy 
sures Se growth of business was the a actor 
in differentiating physical and effective life. Obso- 
lescence should © be considered, but the Post 
Office had not taken it into account. It would not 
apply to cables or conduits, but to overhead wire, 
exchange equipments, and subscribers’ “ooo 
Cross-examined by Sir Alfred Crippe, e witness 
said he approved the equated life of all sections of the 
oo given by the Post Office as 22 years physical and 
3 years effective. Sir Alfred then put to the witness 
the Post Office official reports for the year 1903, in 
which the equated life of the Post Office system was 
given as 36 years. The witness said this was because 
the Post Office had spent so much money on relatively 
long-lived plant. Sir Alfred pointed out that in 1904 
the same figure was given, and in 1905 it was thirty- 
four years. Sir John said these figures referred to 
London, and there was more long-lived plant in London 
than in the provinces. He had supplied the figures 


for these reports, but did not know that the Post- 








master-General had made judicious use of them. In 


1906 the ave life was given as thirty-three years. 
There was no figure given in subsequent reports. 
Sir Alfred poin out that even the provincial 


plant was in 1905 given a life of nineteen years, and 
the witness admitted that without facts and figures 
he could not reconcile this with the present Post Office 
estimate. Turning to the evidence given before the 1905 
Committee, Sir John said the construction of a com- 
petitive system would take longer, principally because 
it would be difficult to get duplicate wayleaves. The 
cost would not be materially incvenned, by the exist- 
ence of the competing system. He had said in 1905 
that under extra pressure he could put up the system 
in six years, but hurried work would not be satis- 
factory. Mr. Justice Lawrence pointed out that the 
witness had said repeatedly he would need seven years 
for the work. 

Going to the question of lives again, Sir John said 
he defined obsolescence as a change of system owing 
to new inventions. Ue had taken it into account if it 
already existed—e.g., the gradual substitution of 
central-battery for magneto exchanges ; but not if it 
were still in the future—e.g., automatic exchanges. 
With regard to maintenance increasing with age, 
Sir John said it was really a question of what was 
meant by maintenance. A small renewal he would 
put to revenue and call maintenance, although it was 
putting in new plant. He had made a special inves- 
tigation in America, in 1905, of the telephone system 
with regard to adequacy and obsolescence, but not 
with regard to repairs. 

Re-examined by the Solicitor-General, the witness 
said the 1905 figures were prepared from the best 
information he had then. He changed his views after 
his visit to America in 1905. His investigations were 
reported to the Post Office in December, 1905. Mr. 
Justice Lawrence said a report based on the figures of 
American auditors could hardly be evidence. The 
Solicitor-General said he only put it in to show that 
Sir John Gavey had not changed his opinion in view 
of this arbitration. Mr. Justice Lawrence said it 
was admissible for that purpose, but not otherwise. 

Further cross-examined by Sir Alfred Cripps, the 
witness said the figures in the official report of 1906 
were the same as those of 1905, although he had been 
to America and changed his opinion in the meanwhile. 
He could not account for this. He could give no 
explanation except that his American experience had 
not been brought to bear on the English figures. 

Mr. Ogilvie, whose evidence is repo above, was 
recalled, and stated that the report on the American 
visit, although made up, was not presented to the 
Postmaster-General till November, 1906. In answer 
to Sir Alfred Cripps, he said when the official report of 
a was made up, he was cognisant of the American 

gures. 

This concluded the evidence for the Post Office on 
the first and most important section of the claim—the 
plant. It has now occupied the Court fifty-two days, 
and serene of Counsel are expected to occupy another 
ten days. 

The Court will then proceed to deal with the minor, 
but still substantial claims, for land, buildings, furni- 
ture, &c. Butit has been intimated that no judgment 
will be given till the whole case has been heard. 


(To be continued.) 





AMERICAN NaTurat Gas.—The value of the natural 
gas produced in the United States last year was 
74,000,000 dols., in round figures. The quantity avail- 
able showed a +7 falling off as compared with the 
output of 1910, the totals for the two years being 
353,241,000 cub. ft. and 509,155,309,000 cub. ft. re- 
spectively. The value of the production of 1911 was, 
howeyer, nearly 4,000,000 dols. larger than the corre- 
sponding value for 1910. The increase in the de- 
mand for nataral §™ from consumers of all kinds, 
according to Mr. D. T. Day, of the United States 
Geological Survey, makes the supply a matter of 
alee gravity. In Ohio and par ad the yield has 
iminished so rapidly as to stop the investment of the 
further Ly oem vee wd to eds Ons 
important feature on uction of natu 
as during 1911 was the excessive demand for it in Kansas 

ty. This caused the appointment of a commission 
headed by Mr. | us worth, State geologist of 
Kansas, to investigate the question. In his re Mr. 
Haworth expresses an opinion that a supply of natural 
gas sufficient for the needs of the city is not pos- 
sible for more than three or four years. Pennsylvania 
was the greatest consumer of natural in 1911, with 
an a of 154,475,376,000 cub. ft. ; Ohio was second, 
with 112,123,029,000 cub. ft.; West Virginia third, 
with 80,868,645,000 cub. ft.; and Kansas fourth, with 
77,861, 143,000 cub. ft. The Kansas total includes gas 
piped from Kansas consumed in Mis-ouri, also 
_ from Oklahoma into Kansas and Missouri. In 
911 Pennsylvania used 103,227,580,000 cub. ft. for 
manufacturing and 10,221,153,000 cub. ft. for other in- 
dustrial purposes. West Virginia used 50,130,046,000 
cub. ft. for manufacturing and 16,868,278,000 cub. ft. for 
other industrial purposes. Kansas used 46,570,417,000 
cub. ft. and 3,602,355,000 cub. ft. for manufacturing and 
other industrial purposes respectively, 
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BELT-DRIVEN AND MOTOR-DRIVEN AIR-COMPRESSORS. 
CONSTRUCTED BY MESSRS. BROOM AND WADE, LIMITED, ENGINEERS, HIGH WYCOMBE. 
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On this page there are illustrated two forms of air- 
compressors constructed oy Sees, Broom and Wade, 
Limited, of High Wycombe. Figs. 1 and 2 illustrate 
one example of a belt-driven machine with double 
cylinders, 7 in. by 8 in. As seen in the section, the 
suction-valves are mechanically operated, the motion 
being taken from the bottom cap of the connecting- 
rod. This motion is transferred to the valve by means 
of a cam, so designed as to give a quick opening and 
closing. The valve seats n without shock, and 
still gives the full opening required. The setting is 
timed so that when each crank has passed its centre 
position by 30 deg. its suction-valve just commences to 
open. It may be mentioned that as the valves are 
contained in a pocket on the side of the cylinder, the 
whoie of the cylinder-head is available for cooling 
purposes. The cylinders are reamed, and the pistons 
are ground to fit, only 0.003 in. being left for expansion. 

Lubrication of the crank-pins and the bearings is 
supplied through a hole :n the crank-shaft, with trans- 
verse outlets at each location. These details are not 
seen in the drawings, but the inlet leading from the 
pump is indicated in Fig. 2. The pump is of rotary 
gear type, mounted on the end of the crank-shaft, thus 
abolishing plungers, eccentrics, and valves. It draws 
its supply, through the short length of pipe seen out- 
side, from the well in the base through an outside 
oil-strainer, which can be removed without disturbing 
the pipe connections or stopping the compressor. 
Great care is taken to prevent sir going over with the 
oil. 

The engraving, Fig. 3, represents a self-contained 
portable spe egy of 86 cub. ft. capacity, driven by 
an engine which develops 18 horse-power, working 
with either oil or petrol. Storage for either fuel is 
provided, the two oil-tanks, holding each 10 gallons, 
being slung to the left at the top of the frame, under- 
neath the silencer; and the petrol-tank, holding two 
gallons, is seen to the right, behind the exhanst-pipe. 
The feed-pipes leading from these tanks are formed 
with loops, to absorb vibration. The vertically-dis- 
posed air-receiver is seen on the extreme left ; and the 
water cylinder, for cooling, is situated behind it. A 
ball type of governor, close to the magneto, regulates 
the —Y throttling. The respective diameters of 
the oil air cylinders are 8} in. and 7 in., with a 
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PIPE AND BAR-BENDING MACHINES. 


BY MR. W. KENNEDY, ENGINEER, WEST DRAYTON. 
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Fig. 1. 


Fig.5 





(1436) 


Y-in. stroke. The shaft runs at 450 revolutions per 
minute. A maximum compression of 1001b. per sq. in. 
is attained. The total length of the under-carriage 
is 7 ft. 5 in., and the weight of the complete machine 
3000 Ib. 


Messrs. Broom and. Wade showed these air-com- 
ressors at the recent Engineering and Machinery 
Exhibition at Olympia. 





PIPE AND BAR-BENDING MACHINE. 

Tue standard form of the Kennedy pipe and bar- 
bending machine has been already illustrated in our 
columns. T'wo new machines on the same principle 
have, however, been lately brought out, and are illus- 
trated herewith. One design is for producing various 
outlines in bars for reinforced-concrete work, the other 
for coiling strip metal edgewise into circular or rect- 
angular coils. In the ordinary machines for pi 
and also for angle-irons, a top plate is requi to 
keep the material from bulging and puckering, but 
in the case of bars for insertion in concrete no plate is 
required. In all instances the work is forced around 
the former by a block or a roller, but there are various 
methods of causing the latter to move. In the smallest 
sizes direct leverage is used ; in the next sizes gears 
comprising s rack and pinion ; in the largest worm- 
gear is employed. Figs. 1 and 2 illustrate the worm- 
geared type, and Figs. 3 to 6 the combined lever and 
gear type. 

The worm-geared machine, Figs. 1 and 2 has the 
worm-wheel revolving on the large diameter of the 
table A, while the latter is bolted to the ribbed base- 
plate B. The roller C is carried around, and’ the bar 
is bent, use being made of the bending-stop and 
check-stop. Fig. 1 shows the worm, made solidly with 
its spindle. If it should happen that light bending 
has to be done, the worm-wheel can be turned by 
direct leverage, through a bar F stuck in a hole ina 
Ing cast on top, Fig. 2. This lug is indicated by 
dotted lines for the reason that it does not occupy the 
position shown on the drawing, not being opposite the 
roller, but at right angles thereto. 

Ww hen bending copper coils, used for electrical work, | 
into various shapes, such as those in the engraving, 
Fig. 7, the machine already described is fitted with a 
table around which a projecting arm carrying the 
| emepepeccie is rotated by the worm gear. e arm 

& movable stud to carry the roller, the latter being 
seen detached to the right in Fig. 1. The flat bar seen 
lying on the table is in a the periphery 


of the roller and the edge of the >. to prevent local | Chris 


e diameter inside 




















bending at the point of contact. 


Fig. 7. 


the coil is ensured by a washer or former slip over 
the central mandrel, and a gauge regulates the length 
of the loop, and another outside regulates the angle 
of bend, the sides of the coil being parallel in some of 
the examples shown. 

After the strip has been placed on the table, touch- 
ing the former and the stop, the flanged nut seen lying 
on the table is screwed down on the mandrel to prevent 
the strip from puckering, and the bend is effected. 
As the metal slightly thickens, the grip of the flanged 
nut becomes increased, and to release it easily, a 
spanner, seen on the table, a over the nut, with 
its handle reaching to the movablestud. By reversin 
the direction of the operating handle, the worm-whee 
turns in the opposite way, and the stud forces the 
8 er round and loosens the nut with slight effort. 
The strip is then turned for the next bend, according 
to the distance determined by the ga 

In the second machine illustrated in Figs. 3 to 6 
the bending arm A is slip over the central 
mandrel B in the base C. It has aroller D for the 

r bars, and another, E, Fig. 6, which can be 
substituted, being held in the hole F for small bars. 
A lever inserted in the hole in the socket G serves 
to pull the rollers round, and so bend the bar ; but 
for greater power the ratchet H is employed, worked 
by its long handle and reversed for either direction 
a motion by throwing around the short tail J. The 
spar-pinion K revolves, and by its meshing with the 
ring of teeth cut on the base the arm A is pulled 
around. The plan of the base, Fig. 4, shows the 
arrangement of the holes for the stops, which are 
n to control the amount of bending, and also 
to afford a fulcrum for the start. The for the 
latter are usually placed in the holes nearer the centre, 
and the check-stops in the outer holes. 


Both these machines were shown at the recent | Des; 


Engineering and Machinery Exhibition at Olympia by 
Mr. W. Kennedy, of West Drayton, Middlesex. 





ANOTHER Cos Finn — Beg coer near Hyde 
and Denton, on the banks of the Tame, have resul in 
the discovery of a coal-bed varying in thickness from 
7 ft. to 10 ft., and extendi ‘or over 4 miles in the 
direction of the extensive -fields near Ashton-under- 
Lyme. The coal is reported to be a fine household 
qos, It has not been necessary to sink a shaft, as 
the coal was near to the surface, but what is known as a 
““D” hole has been made—a roadway ually coping 
into the earth, along which will be run. - 
ways are to be out, 


it is expected that by | by 


NOTES FROM THE UNITED STATES. 
PHILADELPHIA, October 23. 

Tue possibility of higher prices for iron and steel 
is due to three causes—namely, the advancing price of 
coke, higher prices of ore, ol @ probable advance in 
freight rates, to say nothing of the scarcity of common 
labour. Ore- cers are undertaking to furnish 
consumers of ore with only sufficient ore to keep 
them going. They will avoid even selling to con- 
sumers for remote delivery, and thereby avoid an 
artificial scarcity for requirements in sight. Prices 
of course, have advanced under these conditions, and 
there is no reason in sight for thinking they will not 
continue to advance. Feoten makers are unable to 
contract for as much iron as they would like, and are 
obliged to put up with what-they can get. Forge iron 
is in active demand, but all of the inquiries are not 
— In ee irons demand has moderately 
subsided, because of the heavy recent contractin, 
which enables steel-makers to hold off without detre 
ment. At the same time they would buy heavily if 
iron was to be had. Steel-makers in many cases are 
refusing to quote prices for delivery beyond the end 
of this year. Plates and shapes are being contracted 
for in eastern markets for delivery during the first 
quarter of next year at 1.75. . Eastern mills are selling 
all the rolling and forging billets for next quarter’s 
delivery at the advan prices that aze quoted. 
Slight advances have been made in all kinds of 
material outside of steel rails, and prompt deliveries 
are quoted at higher prices. 





Tue InstrrvT1Ion or Navat Ancuirects.—The ordi- 
oy dates for the next annual meetings of the Institution 

ill fall on Wednesday, March 12, 1913, and the two 
following days. 





Tue Tarrp INTERNATIONAL Roap Concress, Lonpon, 
1913.—The local ge | committee of the Inter- 
national Road which is to meet in London 
next June, are asking for financial assistance from all 
interested in the construction and maintenance of our 
roads, and in the development of road traffic generally. 
There has already been a substantia! response from many 
firms, but much more is uired. t the sub- 
committees formed is an exhibition sub-committee, which 
will co-operate with the exhibition committee, 
with a special view to making the British exhibits fully 
re) tative. An entertainments and demonstration 
sub-committee has also been formed, which will organise 
excursions to works, and to other places of special interest 
to mem of the Congress. Traders are also asked to 
lend cars for the transport of visitors when i 
inspections, and to entertain them at their works, 
are further invited to pan ade grad at the Exhibition. Full 
particulars can be obtai from the Secretary, Queen 
Anne’s Chambers, 8.W. 





Tue Society or NavaL ARCHITECTS AND MARINE 
Enorveers, New Yorx.—The twentieth meeting 
of the Society of Naval Architects and Marine Engi- 
neers will be held in ond Room No. 1, Engineeri 
Societies Building, on Thu y and ea the 21st 
22nd inst., when the following papers will be read and 
discussed :—(1) ‘‘ Experiments on the Fulton,” by Pro- 
fessor C. H. Peabody, Member of Council. (2) “‘ The 
ign and New Construction Division of the Bureau of 
Construction and Repair, Navy Department,” by Naval 
Constructor R. H. Robinson, U.S.N. (3) “‘ Engi ring 
Progress in the United States Navy,” by n G. W. 
Dyson, U.S.N. (4) “‘Marine Lighting Equipment of 
the Panama ,»” by Mr. James Pattison. (5) “‘The 
oe by Mr. George C. Cook. (6) ‘‘Oil-Fired 
Marine Boilers,” by Mr. E. H. Peabody. 
Preservation of the Metals Used in Marine 
> ol b ieut. Commander ~s Leo, “> 
- ire ‘assenger 
nelly and Mr. G. A. Orrok. 

y as Influenced by Ship 
.” by Mr. E. H. Rigg. (10) “Different Applica- 

Marine Gyro in Science,” ry Mr. Elmer A. 
(11) ‘*Rudder Trials of the U.S.S. Sterett,” 
Asst. Naval R. T. Hanson, U.S.N., 


itruc- 
(8) 


Power ”™b 





tmas, if all goes well, over 1000 tons of coal per day 
will be brought to the surface. 





and J. C. Hunsaker, U.S.N. (12) Logerith ic Speed 
-C, er, U.S.N. vg mic . 
Diagrams,” by Mr. Thomas M. Gunn, 
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GREEK TORPEDO- BOAT DESTROYERS 

“ LION,” ‘* PANTHER,” ‘“‘ HAWK,” AND 

‘* EAGLE.” 

WE illustrate on our two-page plate, and on page 644, 
one of the four torpedo-boat destroyers recently 
purchased by the Greek Government from Messrs. 
Cammell Laird and Co., Limited. These vessels were 
built at the firm’s Birkenhead yard to the order 
of the Argentine Government, and have a length of 
285 ft., a breadth of 27 ft. 7in., a depth of 17 ft. 6 in., 
and a draught of water of 9 ft. in trial condition 
when carrying @ load of 195 tons, the displacement 
being about 1050 tons. The mean speed for six hours’ 
continuous steaming was 32.2 knots, the contract 
speed being 32 knots. The equipment of these de- 
stroyers and their general design is in advance of the 
British practice for this class of vessel, and consider- 
able ingenuity was required to meet the exacting con- 
ditions demanded by the Argentine Naval Commis- 
sion. While undergoing trials, these destroyers were 
exposed to all conditions of weather, and proved 
themselves to be excellent sea boats in every respect, 
being remarkably free from vibration at all speeds, a 
matter of paramount importance for gun and torpedo 
firing. 

Fig. 1 is a view of the vessel on the measured mile. 
The elevation and plan, a 2 and 3, also on the 
two-page plate, serve specially to show the armament, 
which consists of four 4-in. — all placed 
on the centre line of the vessel, a four 53-cm. 
torpedo-tubes, placed two on each broadside and 
capable of being trained through an are of 150 deg. 
The magazines are insulated with cork and a low 
temperature is maintained by means of brine circula- 
tion, the installation having been supplied by Messrs. 
J. and KE. Hall, Ltd. Electric shot-hoists are provided 
for the transit of the ammunition from each magazine, 
and are so arranged as to permit of the electric motors 
being thrown out of gear, so that the hoists may be 
worked by hand when required. The torpedo-head 
room is situated under the lower deck forward, and 
stowage is provided for eight torpedo heads, while four 
torpedo bodies are carried in the tubes and four in 
steel boxes on the upper deck in line with the torpedo 
tubes. This arrangement permits of the “se bodies 
being shipped into the tubes without being lifted. Two 
air-compressors by Messrs. Whitehead are installed 
with the torpedo equipment. 

The papeliing machinery is of the twin-screw type, 
each shaft being driven by an independent combined 
impulse and reaction turbine of the Parsons type, 
arranged in a separate engine-room, as shown in the 
general arrangement of the machinery in Figs. 4 and 5, 
on the two- plate. On page 644 there are given 
two views of a rotor in the lathe (Figs. 6 and 7). These 
show the impulse and reaction blading and the stages 
for both ahead and astern working. There are no 
‘cruising’ turbines, but special nozzles are fitted 
to the ahead turbines to obtain greater economy at 
cruising speeds. 

Each turbine-room, with its auxiliaries, is self-con- 
tained, but both turbines can be controlled from the 
forward engine-room. There are two forced-lubri- 
cation pumps by Weir, and each pump is capable 
of the whole duty. A condenser of the Weir 
** Uniflux” type is fitted in each engine - room, 
the condensers having steel shells and cast - iron 
ends, in accordance with the latest practice. The 
air-pumps are of the Weir ‘‘ Dual” type, and the 
circulating pumps are of the centritugal type, supplied 
by Messrs. Gwynnes, Limited. The view, Fig. 8, on 

ge 644, illustrates the arrangement of the con- 

ensers in their relation to the turbines. A fire and 
bilge-pump, of 50 tons capacity per hour, is fitted in 
aa engine-room, and bilge-ejectors are also fitted in 
each main compartment for rapidly clearing the spaces 
of water in case of emergency. - 

From the general arrangement of the machinery on 
the two-page plate it will be noticed that each boiler is 
not only placed in a separate compartment, but: has also 
an independent funnel, which conduces to efficiency. 
One of the oil-fired boilers is illustrated by Fig. 9. In 
the aft boiler-room oil-fuel pumps of Weir’s make are 
installed, together with the necessary filters and heaters, 
the oil fuel burners being of Messrs. Babcock and 
Wilcox’s patent design. fa order to comply with the 
severe conditions of the contract, as rane | air-pres- 
sure, &c., it was considered advisable to provide a 
considerable margin in the boilers as compared with 
those usually fitted in vessels of this class, and this 
precaution was amply justified during the series of 
trials, the boilers supplying all the steam necessary 
without showing the slightest sign of distress at any 
time. Each boiler is fitted with one main and one 
auxiliary feed-pump, of Weir’s manufacture. Two 
fans, of Messrs. Paul’s make, are also fitted in each 
boiler-room, See’s ejectors are fitted for the removal 
of ashes in the stokeholds, a new feature in 
= practice. A feed-water heater of the surface 
type, by the Liverpool Engineering and Condenser 


Company, is fitted in each of the boiler-rooms, in addi- 


There are two sets of evaporator machinery fitted, 
one set in each engine-room, each capable of producing 
20 tons of fresh water in 24 hours.. This machinery 
was supplied by Messrs. Caird and Rayner. 

An auxiliary machinery-room on the upper deck at 
the break of the forecastle containe the Hall ice- 
making machine, a small Crossley oil-engine driving 
an electric generator, and the Whitehead air-com- 
pressor for charging the torpedoes. The two main 
turbo-generators are placed on the lower deck aft, 
and supply all the necessary power for the lighting 
of the vessel and for the two 24-in. searchlight 
projectors, in addition to the usual fans, &c.; an 
air-compressor is also placed in the after dynamo- 
room. A long-distance wireless-telegraphy system, 
having an effective radius of 200 miles in daytime, is 
installed, the power being — by a rotary con- 
verter run from the main lighting circuits. A com- 
plete system of telephones links up the principal com- 
partments of the vessel, and telaupads are fitted at 
each gun and torpedo-tube, to receive orders from the 
transmitter on the bridge. 

On the lower deck aft, accommodation (consisting of 
cabins, ward-room, baths with hot and cold water, 
either salt or fresh, and w.c.’s, &c.) is provided for ten 
officers, and a suite of three rooms is arranged for the 
commander. At the forward end of the vessel fourteen 
“tg officers and sixty seamen are berthed. A sick- 

, wash-place, and w.c.’s are placed under the fore- 

castle-deck for the use of the om officers and seamen. 
A most elaborate system of trunks and louvres, in 
conjunction with two thermo-tanks installed by the 
Thermotank Ventilating Company, of Glasgow, supply 
air at any desired temperature, while three ozonators 
keep the atmosphere below decks fresh under all con- 
ditions. 
Two 15-ft. dinghies, a 25-ft. whaler, and one 
23-ft. motor-launch of 10-knots speed are carried, the 
two former in chocks and the others in goose-neck 
davits. The motor-launch has an electric-light instal- 
lation, a small dynamo being driven by the main-pro- 
pelling motor and supplying current through a battery 
of accumulators. 

The deck machinery consists of a steam-capstan and 
cable-holder for Seuling the anchors, and a 2}-ton 
double-drum electric winch, fitted on the upper deck, 
for handling the dinghies and other moderate loads by 
means of two derricks supported by the galley house. 
Steering is effected by means of screw-gear manufac- 
tured by Messrs. Harfield and Co., acting on a 
balanced rudder of very largesize. The manceuvring 
qualities of these boats received special attention, the 
keel forward and aft being cut up as high as practicable 
(Fig. 2) to enable the vessels while steaming full power 
ahead to turn ina minimum of a. The machinery 
telegraphs were supplied by Chadburn’s Ship Tele- 
graph Company, Limited. 

—— attention has been given to the subdivision 
of these destroyers, and it will be seen from the eleva- 
tion, Fig. 2, that there are a large number of water- 
tight compartments. The longitudinal bunker bulk- 
heads are also water-tight, and tend to give these 
vessels a much greater degree of safety than is usually 
found in torpedo-boat destroyers. The total bunker 
capacity is 250 tons of coal and 90 tons of oil fuel. 





Tue Soorty or Enoingers (INCORPORATED).—At a 
meeting of the Society of Engineers, held in the hall of 
the Institution of Electrical Engineers, on the 4th inst., 
Mr. Wm. P. Durtnall read a paper on “The Genera- 
tion and Electrical Transmission of Power for Marine 
Transportation.” The author pointed out that the funda- 
men roblem of propulsion was to produce economi- 
cally a thrust sufficient to overcome the resistance with 
which a ship meets in moving through the water. He 
su ted that the ‘‘thermal propulsive efficiency ” 
—t.e., the percentage of fuel heat converted into effective 
thrust at propeller—should be the measure of the com- 
mercial value of a ship, especially in the mercantile 
marine, and showed that the intermediate losses were 
often very great. The conditions of s for effective 
propulsion by screw propellers were discussed, and the 
practical requirements which should be met by the 
prime mover, especially with regard to om control, 
were laid down. An account was given of the author’s 
investigation of the Tonge of devising some system 
of propulsion in which the defects of the steam- 
turbine would wanting, and the resulting introduc- 
tion of the method of electrical propulsion known as 
the ‘‘ Paragon ” system, which was now being installed 
on the collier Jupiter, of the United States Navy. This 
vessel, of 20,000 tons displacement and about 6000 horse- 
power, was the first high-power electrically-propelled 
ship ever built, and when her trials were completed an 
instructive comparison would be possible with her sister- 
ship, the Cyclops, in which the propellers were driven by 
reciprocating steam-engines. ** Paragon ” system of 
electrical propulsion was described, and it was shown 
that this met met all the requirements which had 
been laid down in the paper as necessary for an efficient 
ships’ propellers. It was pointed 
out that the electrically-driven ship had now become a 
matter of more academic interest, and that the 
success which might attend the trials of the Jupiter 


motive force for drivin 


NOTES FROM THE NORTH. 
G iascow, Wednesday. 
Glasgow Pig-Iron Market.—Last Thursday morning the 
pig-iron market was firm, and 9000 tons of Cleveland war. 
rants were done at 67s. and 67s. 04d. cash, 67s. 1d. four 
days, and from 67s. 3d. to 67s. 6d. and 67s. 5d. one month, 
and at the close sellers quoted 67s. 1d. cash, 67s. 5d. one 
month, and 67s. 104d. three months. Three lots of hema- 
tite changed hands at 81s. cash and 82s. 3d. three months, 
with sellers over at 81s. 3d. cash and 82s. 3d. three months, 
while buyers for the latter position named 82s. The after- 
noon tone was rather less firm, and 5000 tons of Cleveland 
warrants were done at 66s. 11d. and 67s. cash, and 67s. 44d., 
67s. 3d.; and 67s. 34d. one month. Closing sellers quoted 
67s. O}d. cash, 67s. 5d. one month, and 67s. 93d. three 
months. Hematite was firm at 81s. 3d. sellers, and 81s. 
cash buyers. On Friday morning some activity pre- 
vailed, and Cleveland warrants were firm. The turnover 
consisted of 9000 tons at 67s. 2d. cash, 67s. 4d. seventeen 
days, 67s. 6d. one month, and 67s. 104d. three months, 
and sellers’ closing quotations were 67s. 14d. cash, 67s. 6d. 
one month, and 67s. 11d. three mont Buyers of 
hematite offered 81s. 14d. eash and 81s. 6d. one month, 
and sellers quoted 82s. one month. In the afternoon 
the market was steady, and 5000 tons of Cleveland 
warrants were dealt in at 67s. 14d. cash, 67s. 2d. 
seven days, 67s. 6d. one month, and 67s. 11d. three 
months. osing quotations were called at 67s. 2d. 
cash, 67s. 6d. one month, and 67s. 11d. three months 
sellers. Cash hematite was quoted firm at 81s. 3d. buyers 
and 82s. sellers. On Monday morning Cleveland war- 
rants were — but strong, and 4000 tons were put 
through at 67s. 1d. and 67s. 24d. cash, 67s. 7d. and 
67s. 74d. one month, and at 67s. lld. and 68s. three 
months, and there were sellers over at 67s. 24d. cash, 
67s. 74d. one month, and 68s. 04d. three months. In the 
afternoon the business was limited to 1500 tons of Cleve- 
land warrants at 67s. 6d. one month, with closing sellers 
at 67s. 2d. cash, 67s. 7d. one month, and 68s. 1d. three 
months. Cash hematite was called 82s. sellers, and 81s. 6d. 
buyers. On Tuesday morning weakness prevailed, and the 
total dealings were only 1000 tons of Cleveland warrants at 
67s. 4d. one month, and 67s. 11d. three months, and at 
the close sellers’ prices were 67s. cash, 67s. 44d. one month, 
and 67s. 1ld. three months. Hematite was easier, with 
cash sellers at 81s. 9d., and buyers at 6d. less. The 
afternoon session was also weak, and 2500 tons of Cleve- 
land warrants changed hands at 67s. 14d. twenty-seven 
days, 67s. 2d. one month, and 67s. 9d. three months. 
Sellers’ closing quotations were: 66s. 10d. cash, 67s. 24d. 
one month, aa 67s. 9d. three months. Hematite was 
uoted 81s. 9d. cash sellers, but buyers offered 9d. less. 
When the market opened to-day (Wednesday) the down- 
ward movement of Cleveland warrants was very marked, 
and 4000 tons were dealt in at from 66s. 7d. to 66s. 14d. 
cash, 66s. 8d. twenty-three days, 66s. 54d. twenty- 
six days, and 67s. 14d. three months. The session closed 
with sellers at 66s. 24d. cash, 66s. 6d. one month, 
and 67s. 14d. three months. Sellers of hematite named 
81s. 6d. cash. In the afternoon Cleveland warrants 
were steadier, and recovered a little of the morning 
loss. The turnover was 3500 tons at from 66s. 4d. 
to 66s. 6d. cash, and at 66s. 10d. one month, with sellers 
over at 6%s. 54d. cash, 66s. 10d. one month, and 67s. 4d. 
three months. Hematite was also a turn stronger at 
81s. 9d. cash sellers. 


Sulphate of Ammonia.—Weakness is again the pre- 
vailing feature in the sulphate of ammonia market, and 
to-day the price is no better than 13/. 17s. 6d. per ton for 
prompt business, Glasgow or Leith. 


Scotch Steel Trade.—Considerable activity still prevails 
in the Scotch steel trade, and little change can 
reported. The steady demand from shipbuilders and other 
consumers of heavy material shows no signs of falling off, 
and at the same time there is a healthy inquiry for ship- 
ment lots. In light steel material there is a fair amount 
doing, and foreign buyers have recently been booking res- 
table quantities of structural sections for early delivery. 
hese lots are mainly for export to Canada, Australia, and 
India, and further lots are pending in the hope that 
easier terms may be arranged. Black and galvanised- 
sheet makers are as — as ever, and only the shortage of 
supplies of raw material is militating against them. All 
prices are very firm. 


Malleable-Iron Trade.—In the malleable-iron trade of 
the West of Scotland there is an excellent demand for 
material, mostly for prompt delivery. The various works 
a well employed, and business is generally very satis- 
actory. 


Scotch Pig-Iron Trade.—Rather more dealing has taken 
place in Scotch pig iron during the past week on the 
part of home consumers, but makers are, nevertheless, 
not very willing sellers of forward parcels except at 
high prices. The same thing applies to export lots, for 
which there is a good inquiry. e production is large, 
but deliveries are swallowing it all up, and stocks are 
nearly at vanishing point. e following are the market 
a for makers’ (No. 1) iron :—Clyde, 81s. 6d. ; 

ummerlee, 8ls.; Calder, 79s.; Gartsherrie and Lang- 
loan, 82s. 6d. (all shi at Glasgow) ; Glengarnock (at 
Ardrossan), 82s. 6d. ; Shotts (at Leith), 81s. ; and Carron 
(at Grangemouth), 81s. Hematite is in quiet demand, 
and good deliveries are general. 

Shipbuilding.—The shipbuilding trade in Scotland is 
still exceedingly busy and a record year is very probable, 
provided trouble with employees does not intervene to 
cause a wholesale stop @ or two minor stoppages 
have already pact g 4 it is hoped that wise counsels 
will prevail all round, and thus prevent anything serious 








tion to the Weir contact heaters in the engine-rooms. 





might change the naval programme of more than one 
of the Great Powers. 





happening to disturb the industry in these prosperous 
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i The number of new vessels launched during the 
pone | of October was thirty-one, with a total of 56,675 
tons, made up as follows :— 





Admiralty Contracts.—Tenders have been delivered 
for the British Admiral % requirements of Welsh large 
steam coal over 1913. he quantities usually taken 























































































NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES 





Vessels. Tons. Mipp.iessroueH, Wednesday. | amount to about 1,250,000 tons per annum. It is under- 

The Clyde 19 48,045 The Cleveland Iron Trade.—Rather unexpected move- | stood that the new ers range, according to the quality 
The Forth : — ments in Cleveland warrants have caused quotations | of the coal offered, from 16s. to 17s. per ton net for 
at ag 5 "730 for makers’ Cleveland pig iron to be rather unsteady. | regular quantities, with 6d. per ton extra for naval 
The Des... ao Slight additions have lately been made to the warrant | manwuvre requirements or other special orders. These 
Totals 31 56,675 stores here, for the stock held to-day stands at 254,471 | prices re t an advance of about 9d. per ton on the 


presen 
contracts let for 1912. 

Welsh Coal for Egypt.—The Egyptian State Railways 
authorities have contracts = about 300,000 tons 
re) ae | iff large steam and Monmouthshire 
Western alleys coal, for delivery over nine months, 
commencing with December, on a basis of 158. 3d. to 
15s. 6d. net per metrical ton, free on board at Cardiff or 
Newport. ese prices re mt an advance of over 1s. 
per ton as compared with the terms of the current year. 


- i ps Dean.—Considerable eae been 
tely devo mining engineers to undevelo areas 
of coal in the Forest of ; and it is reported that two 
Newport gentlemen, Messrs. D. Buck and. W. Roberts, 
have acquired from a London firm, on behalf of a syndi- 
So Sy large area of minerals near Parkend, comprisi 


tons of Cleveland pig iron. No. 3 g.m.b. changed hands 
early in the week at 67s. 6d. for early f.o.b. delivery, and 
a - later a considerable business was recorded at 67s., and 
interesting 1s that it ry ear’s output to date up| the general market price now is 66s. 9d., with buyers 
to the record figure of vi of 520,318 tons. That | somewhat backward. No. 4 foundry and No. 4 forge— 
total has never been equalled before, the previous best| and especially the latter—are scarce, and readily 
being 509,862 tons for the corresponding ten months of | realise the same price as No. 3. Some consumers 
1906, while it is better than last year’s corresponding | of forge, in fact, are prepared to pay above the 
period by nearly 29,000 tons. ruling rate for No. 3. Mottled and white iron each 
stand at 66s. 3d. No. 1 Cleveland pig iron is plentiful, 
and is offered somewhat freely at 70s. 6d. There 
are inquiries in the market for East Coast hematite 
pig, but there is very little iron obtainable. Merchants, 
as a rule, put the price of Nos. 1, 2, and 3 at 80s. for this 
year’s delivery, but makers—many of whom are being 
for delivery—are not inclined to vag below 81s. 
or spring business the price is fully 82s. 6d. Foreign ore, 
though still idle, maintains its value on the basis of 23s. 
ex-ship Tees for Rubio of 50 = cent. Res 4 Freights 
Bilbao-Middlesbrough range from 7s. 6d. to 7s. 9d. he 
supply of coke is inadequate, and high prices are named 
for odd consumption is heavy, and it is 
now difficult to buy av blast-furnace kinds under 26s. 
delivered at Tees-side. Cleveland warrants closed to-day 
(Wednesday) at 66s. 5d. cash buyers. 


Manufactured Iron and Steel.—There is little new to 
report concerning the various branches of the manu- 
factured iron and steel industries. Though all depart- 
ments are working at full pressure, the output is not 
sufficient to meet all needs. Quotations are very strong, 

advances are anticipated. Common iron bars are 


From the above figures it will be seen that the Clyde 
output is quite a fair —. but what really makes it 
the 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

South Yorkshire Coal Trade.—Quietness continues to 
be a feature of the local house-coal trade, and the revival 
that might be expected just now has been somewhat 
retarded by mild weather. An increase in London orders 
has now anticipated for. about a fortnight, and 
when that comes along the local situation will show more 
activity. In industrial hards trade is very brisk, and 
deliveries are on a scale, although some difficulties 
have been experien in transit. Shipments also are 
good. Prices are firm, and the ruling change uota- 
tions are as follow:—Best branch hand-picked, 16s. to 
16s. 6d.; Barnsley best Silkstone, 14s. 6d. to 15s. 6d. ; 
Derbyshire best brights, 12s. 6d. to 13s. 6d. ; Derbyshire 
house, 11s. 6d. to 12s. 6d. ; small nuts, 9s. to 10s. 6d. ; 
Yorkshire hards, 12s. to 12s. 6d.; Derbyshire hards, 
lls. 6d. to 12s. ; rough slacks, 7s. to 8s. ; seconds, 4s. 6d. 
to 5s. 6d. ; smalls, 3s. 6d. to 4s. 6d. 

Iron and Steel.—The raw material market shows practi- 
cally no change on the week. Prices have not moved 
and buyers still show no tendency to come on the market, 
only purchasing small supplementary lots, a condition of 
things which does not ap te disturb the iron pro- 
ducers. They are all well sold under contract ; and cannot, 
in fact, meet all requirements. Further, makers have a 
feeling of confidence with regard tothe future. The com- 
mon-iron makers are similarly ina firm position. Finished- 
iron makers are busy and the heavy-iron founders are 
still well occupied. In the heavy steel trades the position 
ey no eee ening. ome ae rerk of —— ~ +4 a 4 

ing pushed steadily forward. re is a lot of work in . é 
hand: on guns and podectien, The big engineering works | 7/. to 7/. 2s. 6d.—all net. Iron and steel galvanised cor- 
are exceedingly busy on both home and foreign orders. | rugated sheets, 24 gauge, in bundles, stand at 12/. 10s. 
Reieng au manufacturers — ices well, partioulacly f.o.b.—less the 4 per cent. 
in the tyre department, an ve some satisfactory! Shipments of Iron and Steel.—Tees shipments for 
orders on behalf of the Indian Government. Three| October were bes up to expectations. Those of pi 
or four of the largest firms in the Kast End are enga iron were within 4000 tons of the clearances in Marc 
upon or are contemplating extensions of their premises. | jast, which are the heaviest this year. The total loadings 
A better proof of the state of trade in their depart- | of pig last month reached 129,656 tons, 120,542 tons of 
ments could hardly be afforded. A new electric furnace | which went from Middles h and 9314 tons from 
is being installed by another firm. There is believed to Skinningrove. The dispatches for the previous month 
be considerable expansion imminent in the crucible-steel | totalled 118,079 tons, and for October last year the ship- 
trade, and many orders have been coming forward from | ments of pig were given at 115,003tons. Of the Skinnin- 
America. General steel exports are very good. Further 
price advances will shortly come into effect at the rolling- 
mills. The edge-tool trade is not quite so brisk, some 
restriction being noticeable in seasonal orders. 


© upper and lower series of house and steam 
including the —_ Delf seam. It is anticipated that a 
large output will be obtained from the property when 
sinking operations have been carried out. 





Moror-Car Imports anp Exports or THE UNITED 
States.—In the year ending with June, 1912, the United 
States imported motor-vehicles to the number of 963, of 
an aggregate value of 2,134,181 dols. The value of the 
imports from France amounted to close upon one-third of 
the total, the number of French cars introduced into the 
country being 401. Great Britain sent 188. On the other 
hand, the United States sent abroad 21,757 cars of all 
kinds, of a total value of over 214 million dollars. The 
bulk of the export business was with Canada, which took 
6288 cars, valued at 7,560,655 dols, Next in importance 
. | were the — to Great Britain, these amounting to 

5716 in number and in value to 4,454,448 dols. British 
Oceania ranked third, ing 3625 cars; so that these 
-| three sections of the British Empire were responsible 
;| for about three-quarters of the total export business of 
the country. 








ComPressgD- Arr SzwaGe DisposaL.—Some interesting 
details concerning the compressed-air plant for removing 
the sewage of the small town of Allenstein, in Eastern 
Prussia, are given by R. Luckhardt, the director of the 
munici and water works of the town, on the 
stren, of thirteen years’ experience. The town of 
Allenstein, though still a small country place of not more 
than 35,000 inhabitants, has rapidly grown in the last four 
decades ; in 1870 the papain barely amounted to 6000 
people, The River Alle, on which the town is situated, 
runs through a hilly country, and there are level differ- 
ences of more than 100 ft. in the main streets. The 
Shone system of canalisation having been shown at the 
Berlin Trade Exhibition of 1896, its municipality sent a 
committee over to England to study this system, and the 
contract was entrusted to the Gesellschaft Hydow, of 
Berlin. The plant was completed in 1899. There were 
difficulties at first, but on the whole the system has 
answered, and, as little has been published on the sub- 
ject, Luckhardt’s report in the Zestschrift des Vercines 

Ingenieure, of November 2, 1912, will be found 


shipments of pig, 82,429 tons went to foreign buyers and 
Hee Am dink coastwise a 1. veep onee in 
ing the t receiver, taking 27,231 tons ; whilst Ger- 
many received 17,990 tons ; Sweden, 9710 tons; Belgium, | Deutscher , 
8138 tons; France, 7661 tons; Japan, 7140 tons; the of interest. The working expenses amount to 0.67 mark 
United States, 6085 tons; and Italy, 5309 tons. Manu- | Per head per year, and the annual cost of the whole plant, 
factured iron shipped last month was returned at 16,070 | !ncluding interest and a and settling-tanks, is 
tons, 6557 tons of which went abroad and 9513 tons | &Stimated at 2.66 marks (2s. 8d.) per head. 
coastwise. Steel cleared last month reached 47,977 tons ; 
42,810 tons going foreign and 5167 tons coastwise. India 
was the largest buyer of both manufactured iron and 
steel, importing 3132 tons of the former and 10,532 tons 
of the latter. Other princi receivers of steel were: 
West Australia, 5604 tons ; the Argentine, 3694 tons ; and 
New South Wales, 3463 tons. 





Contracts.—Messrs. Riehlé Brothers Testing-Machine 
Company, Philadelphia, Pa., state that they have just 
completed the it screw-power testing-machine in the 
world—viz., 1,000,000 lb. on two screws, which they are 
cupplying to the American Steel Foundries’ Alliance, 

10. 


THe Works or Messrs. Nypevist anp How, 
TROLLHATTAN.—The well-known firm of Myéaviet and 
Holm, of Trollhiittan, in Sweden, recently delivered the 
thousandth locomotive built by them, and this important 
event a made the occasion for the publication of a 
very handsome volume giving a history of the firm, 
which was founded sixty-five years ago. This volume 
contains many very fine illustrations of the scenery 
around Trollhittan, views of the works, and of the various 
products made there, drawings, Y saad = &c. The whole 
of the matter is printed in Swedish, in the form of 
a ‘*Minnesskrift,” or what we should call a memorial. 
The book is beautifully printed on art paper, and the 
maeny Seastontions are excellent. The firm of ne de 
and Holm was the first industrial company to be founded 
at Trollhittan, and it was established in 1847 by the men 
whose names it bears—Carl Olof Holm and Johun Henrik 
Antenor Nydqvist, the former of whom was the elder. 





Tue British Fire-Prevention Committex.—We need 
no special messenger to tell us that any relaxation of our 
efforts towards the song 2 of fires and towards the 
employment of the best appliances for minimising their 
effect will be followed by increasing loss of life and 
property. The knowledge of this isdriven home to us only 
too frequently by the recurrence of great conflagrations, 
from which we seem unable to escape even when we are 
striving diligently to adopt all the tetducwe means to 
prevent them. But advance, even when honestly striven 
for, is necessarily slow, and every encouragement should 
therefore be given to those whose energies are particularly 
devoted towards fire-prevention. Under this 
comes the British Fire-Prevention Committee, whose 
work we have frequently had occasion to describe; 





NOTES FROM THE SOUTH-WEST. 

Cardif.—The arrivals of tonnage over the week-end 
were heavy, but most of the veasels were several days 
overdue, and large surplus stocks were left in hand. 
Buyers for prompt shipments have again been able, under 
these circumstances, to secure substantial concessions 
from quoted prices. The Admiralty is stated to have 
large coal reserves on hand, both at home and abroad. 
The best Admiralty large steam coal has made 163. 6d. 


in fact, the work carried out by this body during the last | *° 178. per ton; secondary qualities, 15s. 9d. to 16s. 6d.; They were born respectively in 1804 and 1817, Holm in 
fifteen years has been so admirable as to be wo & of all | best ersmalls, 10s. 9d. to 11s. ; and tet b h >s- Giteborg, and Nydqvist in "Stockholm. We must also 
praise. The encouragement that it has given to the|*? 10s. per ton. Best househ brought mention another name associated with the firm, that of 


careful study of everything connected with fires is now 
known throughout the civilised world, and it is difficult 
really to estimate its full value. For quite a nominal 
subscription (2/. 2s. per annum) public companies and 
firms are kept oe with up-to-date literature, reports, 

warnings,” &c., relating to fire risks, preventive 


are able to use the Committee's technical inquiry office, 
attend official fire tests, and the like. The Committee 
have already issued 175 reports on fire tests, &ec., and 
they have recently issued a little book entitled “The 
British Fire-Prevention Committee: What It Does,” 
which gives an account of the objects for which the Com- | The 
mittee was formed, its scope, &c. It is well worth the 
Pe rusal of anyone interested in fire matters. It is pub- 
at the offices of the Committee, 8, Waterloo- 
Pall Mall; price 1s, 


Johan Magnus Lidstrims. Since the company was 
formed it has had a wonderfully successful career. The 
first locomotive built by them was the ‘‘Trollhittan,” 
turned out in 1865. It was a four-coupled side-tank 
engine for 1.217-metre gauge, and belonged to the 
Uddevalla- Viinersborg- Herrlju railway. The thou- 
sandth locomotive was com this last summer. The 
book will ve of much interest to engineers conver- 
ee. with a, as A} is a en account of the 
up of a t . Indeed, it is more than 

this, tee the | mend of ce oft whom we may regard 
.|as the father of locomotive engineering in Sweden— 
Antenor Nydqvist, whose rait faces the title-page 
of the publication. The full title of the memoir is 
-| ‘*Det Tusende Lokomotivet,” fran gtd och Holm, 
Trollhattan, Minnesskrift, and it is ished by Wald, 
Zachrissons Boktryckeri A.-B., Gi , 1912. 
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OVERSEAS ENGINEERING. 


PRESIDENTIAL addresses at the Institution of 
Civil Engineers have been very varied in character. 
As was to be expected from the professional stand- 
ing necessarily associated with the official headship 
of this, the premier engineering society, the occa- 
sions have been rare in which the inaugural address 
has not provided serious food for thought. Thus 
from Sir Alexander Kennedy we had an interesting 
philosophical dissertation, whilst Professor Unwin 
gave us an invaluable review of the present status 
of the theory of the resistance of materials, and 
many other instances might be quoted of presi- 
dential addresses which have been most important 
contributions to our knowledge of special branches 
of yeasty Bowe It is not, of course, every 

either the taste or the special type 
of talent essential to the useful discussion of more 














- 650] or less abstract ideas; but there is not one whose 


standing is sufficient to make him eligible for the 


1}chair of the Institution who cannot, in his own 


experience, find the data for a really valuable and 
illuminative address. Probably each individual 
fact may be known to one or more of his auditors, 
but the aggregate of them is essentially an indi- 
vidual possession, and no one objects to finding in 
pew ~ ye or lecture some item with which he is 

uainted. If anything, it adds to his 


653 raven A ye of us have a general knowledge of 


the important and imposing public works now in 
Pp in those parts of the British Empire 
_— lie beyond the four seas, but few can fail to 
mpressed by the description of work done and 
aa oing which constituted the major portion of 
Mr. Elliott-Cooper’s inaugural poy wh to the 
Institution of Civil eers last Tuesday. 
Exception may perhaps be taken to "the dis- 
tinction the President made between the expansion 
of the Roman Empire and that of this country. 
The former, Mr. Elliott-Cooper said, was ex- 
tended and civilised by the blood and iron of the 
legions, whilst the British Empire is ‘subdued 


by the works of the engineer. This, we think, does 





“ EAGLE.” 


less than justice to 


to the Romans, who were as 


warriors both before and after the Romans, but it 
was largely the work of the engineer which was 
responsible for the permanence of Roman conquests. 
In more recent times it was the roads made by 
General Wade which were in the main responsible 
for the permanent pacification of the Highlands. 

The ident drew attention to the fact that in 
many of the undeveloped lands across the seas 
capable contractors are unavailable, and the engi- 
neer has, as best he can, to combine his ordinary 
duties with those of contractor's agent. In view of 
the difficulties under which he works his success 
has been remarkable. He has often to be com- 
missariat officer, istrate, and engineer, in addi- 
tion to fulfilling the duties usually undertaken 
by a contractor. This economising of brains is, 
no doubt, often unavoidable ; but where one man 
is compelled to fulfil the functions properly 
attributable to three, it is, of course, impossible 
that the work as a whole shall be carried out in the 
most economical fashion. Moreover, as the e 
rience of the Works Department of the London 
pawn = 4 Council showed, even when a specialist is 

a yee to carry out work by direct labour, it is 

limpossible to compete on even terms with out- 
nom contractors, so that the system of dispensing 
with the latter cannot be considered as more than a 
pis aller. In Canada this a to, have been 
aa ys and the whole field of e: of rn being 
n to talent wherever it may be found, in place 
of being confined to a corps of permanent offinials, 
the progress of the country has been astonishingly 
rapid. As the President pointed out in his address, 
Canada is even able now to supply her own rails, and 
whilst Australia has still to complete her first com 
continental line, Canada will shortly have three, 
Mr. Elliott-Coo _ a well-deserved tribute 
to those responsible for the erection of the Victoria 
Bridge of the Grand Trunk Railway across the 
St. Lawrence in 1854-60. Robert Stephenson was 
roe nsible for the design, which comprised 24 spans 
ft. and one of 330 ft., and, for its date, the 
= of erecting this bridge constituted a more 
ast problem than that of building a 1700-ft. 
does to-day. This bridge, after a service of 
4 years, has now been replaced, but the original 
piers carry the new trusses. 

In the extension of the Grand Trunk Railway 
to the Pacific, particular attention has, the Pre- 
sident said, been paid to the securing of easy 
gradients. It is now, we believe, an established 
rule = amar sy oy to pet ag: easiest 
possible gradient for the longest possible distance, 
and then bunch the ients. ata at certain 
points, there are liable to be very severe gradients, 
which have to be worked by special methods. 
These gradients are designed to be cut out afterwards 
as the growth of traffic justifies the expense. In 
the case of the Grand nk’s Pacific extension, 
however, even bunched gradients of a heavy 
character are being avoided from the outset. The 
maximum will not exceed 26 ft. per mile, which is 
much the easiest on any of the American trans- 
a ang railways, in which the maxima are as 
follow :— 


Feet per Mile. 
Grand Trunk Pacific ~ ac 26 
Western Pacific ... nS 52 
Canadian Pacific ... a - ‘ie 110 
Great Northern ... ‘ aa 116 
Northern Pacific ... ‘ es oe 116 
Union Pacific... et Pia 116 
Santa Fé ... : Hs 185 


The maximum summit level for the first-named is, 
moreover, only 3712 ft., inst 5300 ft. in the 
case of the Canadian Pacific ilway, and 8247 ft. 
on the Union Pacific. The maintenance of low 

ients has, of course, necessitated an increase 
in the development of the line. Thus near Quebec 
the length has been increased by 19 miles beyond 
what would have been necessary had a hi non 
“angen been tolerated. The adoption of 

gradients will make it possible to handle the 
traffic in trains of enormous length, which often 
weigh some 2000 tons. The long distances tra- 
versed are well illustrated by the fact that the 
average passenger fare is no less than 3s. 7}d., 
whilst, in spite of low rates, each ton of goods 
handled yields over 5s., which is a considerable 
fraction of the total yield per goods-train-mile in 
this country. 

The earliest of the Canadian trans-Atlantic lines 

is, of course, the Canadian Pacific Railway, 





in 1885, some five years ahead of the contract 
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time. Thisis, in some respects, the greatest railwa, 
undertaking in the world. It controls, the Pres. 
dent stated, over 15,000 miles of line, and has 
60,000 freight-cars, besides being a large steam- 
ship and dock proprietor ; and its metals are being 
extended at the rate of from 500 to 1000 miles per 
annum. 

The canal system of Canada is also of great 
importance, since a relatively few miles of canal 
give access to many hundreds of miles of lake and 
river navigation. The cost per mile is, however, 
high ; the Welland Canal having cost upwards of 
200,0001. per mile. This canal is 74 miles long, 
but renders serviceable 1300 miles of navigable 
water. We note from the President's address that 
here, as in France, it is found necessary to lay the 
cost of construction and maintenance on the general 
revenue of the country, instead of imposing tolls on 
the traffic. Only in this way does it prove practic- 
able to off-set the disadvantages inherent to artificial 
waterways. Having to follow the contour lines, 
such channels are generally 25 per cent. or so longer 
from point to point than a railway. Locks, more- 
over, involve much loss of time, and during winter 
ice renders waterways impassable. 

Australian railways are mainly remarkable for 
the diversity of the gauges, which range from 
2 ft. 6 in. up to 5 ft. 3 in. There is as yet no 
trans-continental line, but the Commonwealth is to 
construct a railway 1060 miles long, which will 
give through communication between Port Darwin, 
in the Northern Territory, and Port Augusta, 
South Australia ; and an east and west trans- 
continental line has also been commenced to join 
this same port with Kalgoorlie. Both lines run 
through easy, but practically uninhabited, country. 
The rainfall averages but 8 in. per annum, and 
hence in the original schemes provision was made 
for a heavy outlay in securing the water supply 
necessary hor the locomotives. It is now, Mr. 
Elliott-Cooper states, proposed to work these 
lines with internal-combustion engines, and if this 
proves practicable, as seems likely, there will bea 
saving of upwards of 600,0001. on the cost of con- 
struction. Probably the most interesting event in 
the history of the Australian railways during the 
past few years has been the abolition of the famous 
zig-zags by which the New South Wales railways 
crossed the Blue Mountains. Of these, one set of 
zig-zags was no less than 90 miles long. Experience 
has proved that they were quite capable of being 
worked with safety, but they unquestionably consti- 
tuted a serious obstruction to traffic. The last of 
them was abolished two years ago, the work necessi- 
tating the construction of costly deviations, involv- 
ing long tunnels and much other heavy work. 

Comment has been aroused by the high cost per 
mile of British railways, a large proportion of 
which is, of course, attributable to the extreme pre- 
cautions taken for public safety. Level crossings 
are few in number and well protected, and in 
neighbourhoods where the traffic is heavy, trains 
are worked to and from junctions by expensive 
fly-over roads. Public authorities can afford to 
take greater risks than a board of directors dare, 
yet in spite of this, and of the fact that the work 
was carried out through ordinary country, Mr. 
Elliott-Cooper states that the Northern Railway 
connecting Bendigo with Melbourne cost no less 
than 48,000. per mile. This extraordinary cost 
for a line through an open, unsettled country was 
due to the period of its construction synchronis- 
ing with a gold rush. The average cost of 
Australian railways is, of course, much less, 
though as the country settles up and the traffic 
requirements become greater, the cost is bound to 
be increased by expensive widenings and other 
works of a heavy and expensive character. 

Perhaps the most interestiag and characteristic 
of the public works in Australia are, however, 
those connected with water supply and irrigation. 
The _— 4 ew by which water is taken from 

ling 


the ges of West Australia to the gold 
district at Kalgoorlie is 3074 miles long. Con- 
siderable boldness was shown in adopting an 
entirely novel type of pipe, and so far as the joint 
is concerned this pipe seems to have stood well. Mr. 
Elliott-Cooper stated, however, that considerable 
damage has been done by corrosion, which is always 
to be feared when thin steel pipes are substituted for 
the massive cast-iron ones more commonly used at 
home. The cost of transporting the latter to out- 
of-the-way regions is, however, prohibitive, and the 


Mr. Elliott-Cooper stated, has recently been ex- 
perienced with the steel linings of the Artesian bore- 
holes which have proved such a boon to Queensland. 

The President called attention to the arched dams 
which have been adopted in forming reservoirs 
for the water supply of several of the smaller town- 
ships of New South Wales. These, no doubt, do 
constitute a somewhat daring departure from stan- 
dard practice in the construction of reservoir walls, 
but Mr. Elliott-Cooper was, we think, at fault in 
attributing their origin to Australian engineers. The 
prototype of this class of structure was undoubtedly 
the famous Bear Valley Dam in California. The 
most interesting feature about such dams is the fact 
that calculation indicates the existence of enormous 
tensional stresses near the bottom of the upper 
face ; but in spite of these, the dams have so far 
given no reason for suspicion as to their stability, 
a circumstance which provides additional proof, 
were such necessary, as to the relative unimportance 
of secondary stresses. 

Owing to the protests of politicians and self- 
constituted critics of esthetics, the Assuan Dam is 
familiar, by name at least, to even the ‘‘ man in the 
street,” but probably few have realised that a work 
of nearly identical magnitude is now approaching 
completion in New South Wales. This is the 
Barren Jack Dam, which, the President stated, is 
located in so favourable a site that its cost will 
only amount to about 1l. per acre-foot impounded. 
The dam is to be 784 ft. long at the crest, and will 
be 240 ft. high at the deepest point. The quantity 
of water impounded will be about 33,380 millions 
of cubic feet, or more than the whole of the water 
in the world-famous harbour of Sydney. It will 
provide irrigation for 350,000 acres at a total cost 
not exceeding 101. per acre. 

In South Africa the most noteworthy engineer- 
ing works are those either finished or in pro- 
gress in Rhodesia, where the splendid bridge across 
the Zambesi was completed just about half a cen- 
tury after the discovery of the Falls by Living- 
stone. Most of the South African railways are 
administered by Government, and the somewhat 
doubtful policy has been laid down that they are 
not to be run at a profit. At present, at any 
rate, this is not ac on, as they return, the 
President stated, nearly 5 millions net revenue 
on a capital expenditure of about 77 millions. 
Of course, there is much to be said in favour of 
a State line reducing freights to a minimum, but 
unless the management is expected to show a 
profit, it is exceedingly difficult to ensure the main- 
tenance of reasonable economy in working. More- 
over, the better return such a railway makes, the 
sooner is it likely to be extended, and the benefit 
of such an extension may far outweigh the advan- 
tages of a trifling reduction in rates. 

In the Crown Colonies engineering is carried out 
under different conditions than in our great self- 
governing Commonwealths. Generally these coun- 
tries are not white men’s countries, and the climate 
exacts a heavy toll from the devoted engineers who 
make straight the paths of progress. It has been 
said that the grave of the great is the world ; and 
in face of the enormous importance to posterity of 
the pioneers who run surveys through primeval 
forests and construct railways in the fever-haunted 
coast-lands of the tropics, it would not be unfair to 
attribute the epithet of ‘‘ great” to the services ren- 
dered to civilisation by the many young engineers 
who, to use Kipling’s phrase, have ‘‘died on the line.” 





THE CONDENSER. 
TxHovucH surface condensers have been in general 
use for nearly half a century, it cannot be said that 
any wholly satisfactory theory of the mechanism 
of condensation has been evolved as yet. Osborne 
Reynolds, who seems to have been the first to 
realise that the presence of quite small percentages 
of air might have a very marked effect on the 
rate of condensation, expressed the nee that, 
in the absence of air, the rate of condensa- 
tion might be nearly infinite. In criticising 
this view much, of course, depends upon the 
ise signification to be attached to the word 
‘*nearly,” which is one of those convenient 
adverbs beloved of the platform controversialist, 
the significance of which can, like a concertina, 
be expanded or contracted at will. Of course, at 
the best, condensation cannot occur at a greater 
rate than that at which the molecules reach the 
cooling surface. In the case of quiescent steam 


which strike 1 4. ft. of the surface each second is 
about 20 lb. If, however, these were all con- 
densed, the steam would no longer be quiescent, 
since a rapid current would be established towards 
the cooling surface. Such a current would, of 
course, involve a drop of pressure and temperature, 
diminishing the difference of temperature between 
the steam and the cooling surface. It is evident, 
therefore, that Osborne Reveskte must have used 
his qualifying adverb in a very restricted sense, 
merely implying that the theoretical rate of con- 
densation might be many times as great as ever 
experienced in either experiment or in practice. 

e fact is, there is a very great difficulty in 
determining what is the temperature of the surface 
on which condensation takes place, and it cannot be 
said that this difficulty has ever been successfully 
surmounted. Of course, Callendar and Nicolson, 
in their experiments described at the Toronto 
meeting of the British Association in 1897, did 
succeed in measuring, more or less accurately, the 
temperature of the metal on which condensation 
was asswmed to be taking place. 

Thus in one series of these experiments carried 
out by Professor Callendar a platinum tube was 
used as the cooling surface. e actual tempera- 
ture of this was measured electrically, and as the 
metal was only 6 mils thick, a very close approxi- 
mation could be made to its surface temperature. 
There is, however, no certainty that this was 
the surface on which the condensation actually 
occurred. A film of water averaging only -}, in. 
in thickness would offer sufficient resistance to 
the flow of heat to account for the whole of the 
temperature drop between the metal and the 
steam. In fact, in this particular series of 
experiments the rate of condensation was found 
to be a maximum when the steam was nearly 
quiescent. Rivulets of water then trickled down 
the vertically-arranged ccoling-pipe, and the rate 
of condensation was nearly 40 per cent. more than 
when the current of steam was so rapid as to 
sweep the surface comparatively free from con- 
densed water. 

In some other experiments a wiper revolving at 
the rate of 160 turns per minute was made to sweep 
over the metal surface, but whether this was moving 
or at rest had little effect on the rate of conden- 
sation. In this case, however, the temperature 
of the metal surface could not be satisfactorily 
measured, and as the film of water needed to 
account for the whole of the heat drop is so thin, 
there seems little certainty that the condensation 
actually took place on the metal surface and not 
on a water one. At the same time, if the condensa- 
tion does take place on a water surface, the latter 
must be at a lower temperature than the steam ; but 
there appears to be no obvious method of deter- 
mining what the difference may be. 

In any case, however the condensation takes 
place, the kinetic theory of gases leads to the con- 
clusion that the rate of condensation must be a 
function of the temperatures of the steam and of 
the condensing surface, and of no other factor. At 
first sight this would seem to be in contradiction to 
the well-established fact that the presence of air in 
a condenser greatly reduces the rate of condensation. 
The effect of air is, however, to cool the steam 
before it reaches the tubes. Taking the case of 
quiescent steam, the direct consequence of con- 
densation is to establish a slow current towards 
the cooling surface. Air is swept in with this 
current, and remains when the steam is condensed, 
being only capable of getting away by the very slow 
process of diffusion. Hence the space immediately 
surrounding the cooling surface becomes much richer 
in air than the average. The total pressure is, 
however, the same here as elsewhere, and as the 
proportion of air is greater here, a greater frac- 
tion of this total pressure must be due to the air, 
and consequently the pressure and temperature of 
the steam as it actually reaches the tubes is sub- 
stantially less than in those parts of the condenser 
in which the air is present in normal proportions. 

Some careful experiments made by Mr. J. A. 
Smith, and described in Enainerertna, March 23, 
1906, throw some interesting light on this point. 
Taking steam at 130 deg. Fahr., which corresponds 
to a pressure of 2.22 Ib. per sq. in., air was added 
in varying amounts, and the corresponding rate of 
condensation observed. An addition of air sufficient 
to raise the total pressure to 2.33 lb. per sq. in. re- 
duced the rate of condensation to that of steam at 
110 deg. Fahr., at which its pres-ure is 1 27 lb. per 








danger of corrosion must perforce be faced, and 
light-weight steel pipes adopted. The same trouble, 


at 212 deg. Fahr., the weight of the molecules 


sq. in., so that the partial air pressure immediately 
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adjoining the cooling surface must have been about 
1.06 lb. per sq. in., or about 10 times as great as its 
average value. Of course, as the steam falls in 
temperature on approaching the tube, there must 
be some condensation; but as the total heat of 
steam is not very different at 130 from what it is at 
110, the amount will be very small. 

As stated above, Callendar found with air-free 
steam that the rate of condensation was a maximum 
with the steam quiescent. Mr. William Weir, on 
the other hand, in the very valuable paper, of 
which we reprint an abstract on another page, lays 
emphasis on the importance of maintaining unim- 
paired the velocity of the steam through the con- 
denser, and there is no doubt that in practice his 
view is perfectly correct. Steam as it is delivered 
to a surface condenser is never air-free, and the 
best prospect of securing an efficient condensing 
surface is to maintain the contents of the condenser 
in so turbulent a condition that the film of air 
which tends to collect round each tube is swept 
away. The tubes, however, might almost have been 
purposely arranged with a view to checking such 
turbulence, since they have much in common with 
the screens which are used for stilling water in 
making accurate hydraulic experiments. 

In the exhaust pipe, for instance, the steam speed 
may be 500 ft per second. If, however, it enters 
suddenly into a large condenser space its velocity 
will fall, and though eddies will be set up by the 
sudden enlargement, they will tend to be stilled as 
the steam passes through the screens formed by 
the tubing. Turbulence, therefore, cannot be 
relied upon, and unless the condenser is so shaped 
as to contract in cross-section rapidly and con- 
tinuously from the inlet to the air-ports, the later 
rows of tubes will be immersed in nearly quiescent 
steam. A blanket of air will then form round each, 
and enormously diminish their efficiency. 

In view of the number of variables involved, it is 
perhaps doubtful if it will prove possible to devise 
any really satisfactory ‘‘ quantitative ” theory as to 
the mechanism of condensation, and we are accord- 
ingly thrown back upon merely ‘‘ qualitative ” rules 
such as that quoted above from Mr. Weir. 

Working rules are, nevertheless, necessary, and 
curves such as Fig. 1 of Mr. Weir’s ps r (see page 
659) are exceedingly useful if app tea to average 
conditions, but may prove utterly fallacious if an 
abnormal amount of air enters the condenser. 
In some experiments described by Mr. J. M. 
Newton, for example, the rate of heat transmission 
was actually less with a water speed through the 
tubes of 44 ft. per second than it was with a speed 
of 3 ft. per second, the reason being that the higher 
water speed coincided with an abnormal air leakage. 








THE MILITARY AEROPLANE 

COMPETITION. 

THE report of the judges of the Military Aeroplane 
Competition,* held last August, has now n 
issued, giving the results of the trial. A great 
part of it consists of a recapitulation of the condi- 
tions to be observed, rules for the guidance of the 
competitors and pilots, also a full description of 
the methods of conducting the various tests, with 
particulars of the apparatus used and the instruc- 
tions to pilots, &c. With regard to this part, it is 
only necessary to say that the arrangements were 
excellent, and could hardly have been improved on. 
Thirty-two machines were entered, of which twenty- 
five were delivered at the ground ; four of these, 
however, were so incomplete that they were practi- 
cally built in the sheds. Two had not flown by 
the twenty-fourth day, and were compulsorily 
withdrawn, and several others suffered from being 
unready or untried. 

The judges unanimously placed the following ten 
machines first in the order of merit named, and 
consider them all efficient, though some failed in 
one or other of the desired requirements :— 

1. Cody biplane (British), No. 31. 
Deperdussin monoplane (French), No. 26. 
{ Hanriot monoplane (French), No. 1 ao 
| Maurice Farman biplane (French), No. 22 } Equal. 
5. { Blériot tandem monoplane (French), No. 4 E 
Hanriot monoplane (French), 0. 2 ‘} mont, 
. | Britt mon monoplane (British), No. 21... 


Bristol monoplane (British), No. 14 ... p Equal. 
Bristol monoplane (British), No. 15 sa 
10. Blériot “*Sociable” monoplane (French), No. 5. 
Details of the performance of some of the aero- 


* Re Aeroplane Com- 


2. 
3. 


port of the Judges on the Milita 


omy are given, and these we subjoin in tabular 


orm. The figures are substantially those we 
have previously given, but some slight corrections 
appear to have been made since they were first 
officially published. It is not stated whether the 
surface given includes the tail or not, and it is 
probably this which causes them to differ in some 
cases from those previously published by us ; those 
in our issue of September 6, page 328, being from 
actual measurements, and including all lifting sur- 





attractive pe:sonality, and of great promise as a pilot 
and designer. 

With regard to the general performance of the ma- 
chines we dealt with these in our issues of August 9, 
page 193; August 16, page 232; August 23, 

258 ; and August 30, page 296; and there is 
therefore little to add. Some of the comments of 
the judges are, however, of considerable interest. 
Perhaps the most important of these is that it is 
pointed out that the 








oe asked for in the 
faces. ** specification of a military aeroplane ” are only 
i inlieleaeicipimetiscceaiapeacaga = ~~ - ee 
ConsUMPTION és |e | 
“i Waicrt ; Pua Hovr. SpEEp. % as 3 
NAME = | | a oo, rs - a to | 
or - s|¥ Power and : to $ & REMARKS. 
MAKER. 2 =| 2 Make of 2 5 a a SB | 
ie 2 ie! g| tome Bice | dE 8 8 ess) B 
}o|} < |s vy o | & a oo} 5 | 
| \eq. ft. |Ib. ‘Ib. ih.p. gals. gals. | m.p.h m.p.h |1 in ‘yards ift. er 
Cody biplane 31 | 500 1948/2060 |190, Austrian 9 | O41 | 724 48.5 6.0) 56 235 | 8 jem ests weather good ; 
miler | , side , 7 miles per 
| | pony glide, wind, 7 miles 
| r r 
a >| 26 | 315 |1184/1854 100,Gnome! 8.41 | 1.38 | 69.1 59.0 5.7, 73 333 38 hours’ west wna, net : 
plane (Frenc! | | | | speed, w quartering, 12 
miles per hour ; glide, wind, 
; | | 12 miles per hour 
Hanriot monoplane 1 | 270 116F/1866 100, Gnome 8 24 | 75.2 | 59.9 | 6.6) 120 | 363 \* hours’ ai Se fair ; 
| | | test, along course, 
; | | 12 miles per hour 
Ditto | 2 | 270 1160/1867 110,Gnome 86 21 | 75.4 | 66.6 | 6.0) 119 | 3883 | 3 hours’ test ; weather good. 
. . | | 
Maurice pea bi- 22 666 ‘1818|1919 70,Renault 7.0 0.73 | 55.2 37.4 m 64 250 | 3 hours’ test ; weather good. 
plane | } 
Blériot (tandem) 4 | 200 | 885/1536 70, Gnome (17 | 608| 512/56! 60 | 2508 hours’ test; weather un- 
monoplane | | favourable ; climb taken on 
| | different date to 3 hours’ test 
Blériot (sociable), 5 | 275 | 857.1481 70,Gnome | 63 1.7 | 58.9 | 40.0 /5.3) 45 235 | 3 hours’ test; weather good ; 
monoplane | } climb taken on different date 
| | | | to 8 hours’ test 
Deperdussin mono- 21 | 292 |1226|2087 100,Gnome 9.8 18 68.2 | 546 61)/ 78 | 266 Shours’ test; altitude of 3150 ft. 
plane (British) -_ Few a 
} c low ; 
. — quartering, 14 miles per 
| our 
Bristol monoplane..| 14 210 1144/1813 80,Gnome | 80 1.7 70.5 | 68.3 6.25) 65* | 200 3 hours’ test ; weather fair 
Ditto 15 | 210 1158/1790, 80,Gnome 7.0 1.5 72.9 | 58.1 | 66) 110* | 218 © Gonee Cube weather good at 
| rst, ter 
A. V. Roe and Co...' 7 | 385 |1191/1700| 60,Green | 4.0 0.86 | 61.8 49.3 66) 47 — 8 hours’ eR good ; 
| | | | speed test, side , 14 miles 
per hour; climb, failed to 
climb the required 200 ft. 
| per minute 
Mersey 19 | 225 740/1270)46, Isaacson) — - _ vatat Yeap) Tua | — | Weights approximate 





From the comments of the judges on the desi 
and performances of the different machines we take 
the following extracts :— 


The Cody biplane is a heavy machine, strongly and 
somewhat roughly constructed. In range of speed (a 
variation of 24 miles an hour between maximum and 
minimum flying speed) and in the field of view afforded 
to pilot and observer it excelled all other competitors, its 
nearest rival in these respects being the Maurice Farman. 
A remarkable feature is the combination of a speed of 
over 72 miles an hour with the power of stopping, after 
landing, in 56 yards. 

The Deperdussin monoplane (French) is a well-designed 
and well-constructed aeroplane of a type of general use- 
fulness. This aeroplane was the first to finish all the 
tests, which were attacked without regard to favourable 
conditions of weather, a method of procedure which 
impressed the judges as implying a certain confidence in 
the stability and airworthy qualities of the machine. The 
landing chassis does not seem very strong, but the machine 
wae on and rose from hard or soft ground with equal 
acility. 

The Hanriot is a well-constructed and highly stan- 
dardised aeroplane, designed largely for speed. These 
machines, although steady enough when in the air, 
mae to be somewhat difficult to land, and both of 

m exceeded the specified limit of 75 yards in their run 
after touching the ground. 
The Maurice Farman biplane differs greatly from any 
other machine in the competition by reason of ite very 
wing area and comparatively light weight. It is a 
singularly stable machine, very easy to control, and with 
some power of recovery, both ow and laterally, 
from the disturbing effect of wind gusts. 
The Tandem Blériot (No. 4) isa very attractive machine, 
light, stable, and strongly constructed. sak 
e British Deperdussin monoplane is very similar to 
the French pattern. In workmanship and finish the 
foreign machine is superior. The British entry showed 
signs of somewhat hurried construction. — 
Bristol monoplane is a well-designed and well- 
constructed machine. It is, however, heavy for its wing 
orem, sot has very little reserve of power when fully 
The ‘‘ Avro” biplane is remarkable for the peculiarity 
of its construction, the pilot and observer being com- 
pletely enclosed in a cabin with windows. | 
The Mersey monoplane fell from a height of about 
300 ft., and was completely wrecked, the pilot being 
instantly killed. The Judges’ Committee are of opinion 
that the machine some original and useful 
features, but that its constructional details were capable 
of improvement, having been designed and ca: out 
in a somewhat hasty manner. 


* Against 16 miles per hour wind. 
Nos. 31, 26, 1, 2, 22, 4, 5, and 21 landed and rose successfully from plough. Nos. 14, 15, and 7 landed successfully, but could not rise. 


the attributes of a successful flying-machine, and 
do not include any special suitability for actual war, 
and the judges formed the opinion that the Mersey 
was the only machine in which an endeavour had 
been made to provide for this. No doubt at the 
time- it was right to evolve the successful flying- 
machine first and consider the fighting requirements 
later ; but it is quite certain that in the very near 
future fighting power in the air will be most im- 
portant. In this respect the ordinary type of aero- 
lane will uire considerable modification. 
here the propeller is in front, it considerably 
obstructs the line of fire, and the same is true of a 
front elevator, though probably in a lesser degree. 
On the other hand, the position of the engine in 
front has the advantage that it cannot fetch loose 
and fall on the pilot in case of a bad landing. In 
the Mersey, the engine was in front of the main 
lane, but the propeller behind it, an endeavour 
ov therefore made to combine both advantages. 
The difficulty in this case is to make a satisfactory 
design of the tail, as it has to go on each side of 
the propeller. This prevents the whole being 
one a compact backbone, as in the tractor 
type, and therefore renders it difficult to make a 
substantial design which is easy of erection. Never- 
theless, this type may be further developed in the 


future. It would also be a great advantage if the 
supporting wires above the wings could be done 
away with, and the wings either strutted from 


below or made strong enough to dispense with them. 

The judges did not consider themselves em- 
powered to consider points not stated in the original 
conditions, but remarked that if they had taken 
account of military requirements, the merits of the 
Cody would have been still more prominent. 

It is remarked that once clear of the ground the 
principal objection to flying in a strong wind — 
to be the fatigue of keeping always on the alert— 
an important consideration in long flights. It is 
suggested that improvement in design and mecha- 
nism may improve this. It appears to us also that 
in the future, when pilots have had more practice, 
and therefore have more confidence, the fatigue will 
become much less, as the necessary alertness will 
be semi-automatic, as it is in many other cases. 





The Judges’ Committee desire to ex their profound 
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regret at the death of Mr. Fenwick, a man of most 


The judges make some strong remarks as to the 
fact that all successful machines were fitted with 
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foreign engines. We may point out that had our 
Government encouraged aviation as the foreign 
overnments have done, home-built engines would 
oa been forthcoming. Evenin the present competi- 
tion there was no inducement to fit British engines. 
Possibly the most interesting part of the com- 
petition, from a scientific point of view, is the 
record of gliding angles. ese were determined 
by an automatic recording instrument, giving a 
continuous record of the s and height, which 
recorded the performance of the machine so accu- 
rately that an inspection of it showed every puff of 
wind and every alteration of speed and height both 


q.1. BRITISH DEPEROUSSIN. 








not appear to be of even length, either of time 
or distance. It will be noticed that the —— 
in Figs. 1, 2, and 3 are given in miles per hour, 
in the others in feet per second. This is as they 
are in the report, but we have added the equivalent 
in miles per hear for the whole glide. 

The mean gliding angle given in the table of 
results is the mean of two glides, and therefore 
does not correspond exactly with that on above 
diagrams. 

It is remarked by the judges that most of the 
pilots appear to have tried to glide at too low a 
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on the actual glide and the climb that preceded it. 
From these a continuous curve of the glide can be 
made. 

Figs. 1 to 8 show the actual path through the 
air of various machines when doing their gliding 
test, the height and horizontal distance being given 
in feet at the side and bottom respectively ; the 
gliding angle at any point, therefore, can be ascer- 
tained by ing. Each glide is divided into 
sections, the mean speed (M.S. in figures) being 
given for each section. In Figs. 1, 2, and 3 these 
sections are of 10 seconds | , the time of the 


lid 
distance. 


ing therefore marked on, as well as the 





n the remaining figures the sections do 


would have been obtained by putting the machine’s 
nose down a little and letting it go faster through 
the air; the effect of trying to make too flat an 
angle being much like that of sailing a boat too 
near the wind and producing much leeway. In 
some cases, of course, a flat gliding angle might 
coincide with a high speed owing to high velocity 
having been previously obtained by a slight dive; 
but this does not appear always to be the case. In 
the Farman, for instance, a gliding angle of 1 in 9 
with a velocity of 57 ft. second was attained 
when previously the speed been only 55 ft. per 
second, while the worst gliding angle was at the 
lowest speed, 52 ft. per second, 


A most important point to be learnt from this is 
that for competition work a machine should have 
@ speed-indicator, so that both in climbing and 
gliding the speed which has previously been found 
the best can be stuck to exactly. It seems, in 
fact, that all machines, whether for competition 
purposes or not, should be so fitted, in order that 
the pilot may know what he is doing. 

In conclusion, the judges record their apprecia- 
tion of the admirable spirit of the competitors and 
pilots under the very trying conditions of weather, 
&c., and. also of the work done by the observers, 
weight-checkers, timekeepers, &c., to whose efforts 
the success of the competition was due. 








NOTES. 
Tue BritisH Association. 

THE arrangements for the visit of the British 
Association to Australia to be paid in 1914 (not 
1913) are sufficiently advanced to enable the 
Association to issue a preliminary programme. 
The main party is to leave London by direct 
steamer, via Suez, on July 3, 1914, to arrive at 
Fremantle, Western Australia, by August 4. 
Members preferring to travel across France, 
&c., can leave London on July 10, and join the 
direct steamer at some Mediterranean port. An 
advance party intending to spend a week in Western 
Australia will have to sail from London by June 26. 
The united ‘and will proceed from Fremantle by 
ship to Adelaide, where lectures and excursions 
will take place. By August 12 the party will 
start by rail for Melbourne, where the first part 
of the presidential address will be delivered and 
the sectional work will commence. This will 
be continued at Sydney, where the party is to 
stay from August 20 to August 26 ; the second part 
of the presidential address will also be delivered 
there. The last town oflicially to be visited is 
Brisbane, where the meeting will conclude on 
August 31. We should mention that the out- 
ward journey can also be made via New York or 
Montreal, Vancouver, and the Pacific to Sydney ; 
or via Cape Town to Adelaide ; this latter party 
would have to start by June 22 or June 26. The 
homeward journey can also be made by different 
routes. The quickest route will be back to Ade- 
laide by rail, and thence by direct steamer again 
via Suez, to arrive home by October 11, or overland 
from a Mediterranean port by October 3. Another 
route is by steamer via Thursday Island, Port 
Darwin (in the Northern Territory), Java, Singa- 

re, and Colombo, and thence via the Suez Canal. 
This project, which would probably bring members 
home by October 10 or 15, is particularly attractive 
and might be combined with a visit to the Great 
Barrier Reef. According to Australian reports, 
such an excursion is contemplated, and members 
taking in it would also be conyeyed to 
Singapore. A third itinerary proposed in the official 
programme includes a visit from Sydney to New 
Zealand. The Commonwealth, we learn from other 
sources, has allowed a sum of 15,0001. towards the 
expenses of the meeting; there will probably be 
reduced steamer fares, and certainly reduced rail- 
way fares. 


Tue GrossMaNn SEwaGE SLUDGE PROCEss. 


The disposal of sewage sludge has until re- 
cently defied satisfactory solution. The sludge has 
either had to be dumped on the land or else taken 
out to sea, both of which practices are open to 
grave objections. It is now recognised that as a 
manure it has practically no value, for although it 
contains many valuable fertilising chemicals, these 
are rendered practically useless on account of 
grease that accompanies them, which clogs ? the 
soil, and this is the case whether the sludge 
be used wet or dry. A new process has, however, 
recently been perfected, which promises to get 
over many of the difficulties. It is the invention 
of Dr. Grossmann, of Manchester, and is now 
in full operation at Oldham, where the whole of 
the sewage of that town is being treated by it, 
with, we understand, most satisfactory results. The 
lant at Oldham is capable of dealing with sludge 
rem a population of about 140,000 inhabitants. 
The process is simple and automatic. The settled 
sludge is pumped into specially designed drainaze 
tanks, in which it is reduced to aslimy consistency, 
and from these tanks it is moved by elevators to 
the top of the building into a storage tank. From 
there it is transferred by screw conveyors into 





six hoppers. Each hopper is connected with 4 
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drying-machine, into which the sludge is automa- 
tically fed. The drying-machines are long bricked-in 
cylinders heated by coal, and while in them the 
sludge is automatically moved from the inlet to the 
outlet, during which passage it is completely dried. 
It could then be used as fuel for further dryin 

quantities of the wet sludge if desired, where fue 
is very expensive, and where, as in tropical 
countries, it may be more important, for hygienic 
reasons, to get rid of the sludge as soon as pos- 
sible, than to obtain manure and grease from it. 
Where the complete process is carried out, how- 
ever, the sludge passes directly from the driers 
into distillation retorts, where it is automatically 
mixed with a little acid and moved along towards 
the outlet of the machine. When this point is 
reached there is an arrangement by which a current 
of superheated steam is injected through the 
mass as it passes along. he steam has the 
property of carrying with it greasy matter, and 
so frees the sludge from all the grease it contains. 
The grease-charged steam passes on through a series 
of pipes into two condensing towers, where both 
it and the grease it contains are condensed. From 
the towers the grease and the condensed steam flow 
into tanks, where the grease separates out and floats 
on the top of the water. The manure produced by 
this process is a brown, odonrless, perfectly steri- 
lised powder, and we understand that the results 
that have been obtained from its use on farms in 
Cheshire and elsewhere have been remarkably 
good ; for, in addition to the chemical ingredients 
contained, there is about 40 per cent. of humus- 
like matter which is materially beneficial to the 
soil. It is also stated that there is a ready sale 
for the grease, which in the Oldham sludge 
amounts to from 10 to 15 per cent. of the whole. 
The building in which this plant is housed is 120 ft. 
long, 45 ft. wide, and 30 ft. high. 


Mip-Scottanp Sure Canal. 


In the November issue of the National Review 
there is a convincing plea, from the point of view 
of naval strategy, for a Mid-Scotland ship canal, by 


Commander Currey, R.N., although little that is | pos, 


new is put forward by the writer; indeed, from 
some points of view, it would almost seem as if he 
were not completely conversant with later develop- 
ments. This is particularly the case in respect to 
his references to the alternative routes. Confusion 
on this point is harmful. At one stage of the move- 
ment there were two ae routes, one traversing 
the valley of the Forth via Stirling to Loch Lomond, 
35 miles distant, the inland lake being utilised to the 
narrow neck of land which separates it from Loch 
Long, an inlet of the Firth of Clyde. The other 
route was that taken by the old barge canal from 
the Forth through the coal and iron district of 
mid-Scotland to Yoker, 4 or 5 miles westward of 
Glasgow. From the commercial point of view, 
this latter has much to commend it, although, as 
Commander Currey points out, owing to the 
— peculiarities of t the terrain, the cost would 

considerably greater. We do not, however, 
agree that on this ground it ‘‘ does not come within 
range of practical possibility.” Indeed, the promoters 
some time ago agreed that the engineers of the re- 
spective schemes should join forces and make a fuller 
survey of this latter route. One consideration was 
that the city of Glasgow would much more readily 
support this scheme, because of its contiguity to 
the harbour of Glasgow. Moreover, it has the great 
advantage that ships traversing it would debouch 
on the Clyde, close to the great naval construction 
works. The utilisation of this convenience con- 
stitutes one of the items in Commander Currey’s 
plea for Government recognition of the project, and 
thus, apart from the commercial utility of the canal 
in bringing ships near to the coal and iron-fields, 
there is much to commend this route. We have, in 
ENGINEERING, time and again pointed out the tactical 
advantages of being able to send a fleet through 
such a canal, instead of round the north of Scotland, 
in order to checkmate any move which a possible 
enemy’s squadron in the North Sea might make to 
reach the western coast of the British Isles ; and 


there can be no doubt that the advantage of sending | Dr. H 


crippled ships to the naval construction works on 
the Clyde, instead of by the Straits of Dover to the 
naval ports, would obviate the great danger of their 
being captured. The convoy of such disabled ships 
would not therefore deplete the ships in the fighting 
line. The scheme certainly justifies more attention 
from the Admiralty than it has yet received, 
because a survey of the route and e consideration of 


the possibilities of commercial support, as well 
as the tactical advantages, would involve the nation 
in comparatively little expenditure. The promoters 
point out that to adapt the canal to meet naval 
requirements would greatly increase the cost of 
an otherwise suitable commercial scheme, and 
they think that there might be a Government 
guarantee of the interest on the authorised capital 
of 3 per cent. to 34 per cent., as the deficiency in 
net revenue would be a diminishing one. Com- 
mander Currey suggests that if it is not found 
possible to arrange for a battleship canal, there is 
still the potentiality of one suitable for submarine 
destroyers. The modifying of the existing barge 
canal suitably for this purpose might cost half a 
million sterling, but in any case we think that the 
matter is one worthy of very serious consideration. 








THE NATIONAL PHYSICAL LABORA- 
TORY. 

We have pleasure in giving publicity to the 
following appeal, which has just been issued in 
connection with the National Physical Laboratory 
at Teddington. As we have a rte | out on numerous 
occasions, the Laboratory has for many years past 
been doing much admirable work, and doing it 
under conditions which involved very special 
demands upon the energy and resourcefulness of 
the Director and his staff. Now that not only 
the scientific, but also the high commercial, value 
of the work done at the Laboratory has been 
amply demonstrated, we trust that there may be no 
difficulty in completing its equipment in a manner 
worthy of its importance as a national institution. 


JuLy, 1912. 


The National Physical Laboratory was established in 
the year 1899 by His Majesty’s Government for stan- 
dardising and verifying instruments, for testing mate- 
rials, and for the determination of physical constants— 
for creating, in fact, a laboratory in which could be 
carried out physical and engineering researches of 
national importance impossible elsewhere. The control 
is vested in the President and Council of the Royal 
Society, and the Laboratory is managed by a general 
rd and an executive committee com of represen- 
tatives of the ae Society and of the great technical 
institutions, with Lord Rayleigh as Chairman. 

The work of the Laboratory is now well known, com- 
prising as it does original investigations of great import- 
ance in many branches of science and tests on instruments 
and apparatus of all kinds. Its growth is indicated by 
the figures given below ; its collected researches fill eight 
volumes, and cover a wide range of scientific inquiry. 
The staff has increased from 30 in 1901 to about 150 in 
1912, many of whom are distinguished for their impor- 
tant work in various branches of physics and engineering. 
New buildings have been erected with a careful attention 
to the purposes for which they are intended, and in the 
organisation the great os for which the Laboratory 
was founded—the app ication of science to problems of 
commerce and manufacture—has been kept ~ ag A 
view. The Laboratory has from the beginning n 
dependent on the generous help of individuals who have 
appreciated the importance of its work and the necessity of 
supporting it. At present there isa special need for further 
he P in connection with necessary extensions of buildings 
and equipment. Accordingly the Executive Committee 
has me a 2 Soeilh es and entrusted 
it with the task of appealing for support to persons 
interested in their national work. The Gomanttese trust 
that in this appeal they may be no less liberally supported 
than in the past. 

Work was commenced at Teddington in the year 1901 ; 
the great need of such an institution and the importance 
of its work have been amply demonstrated by its rapid 
growth. The original buildings comprised Bushy House, 
granted by the Crown, and an additional building for the 
engineering department. The wide scope of the workt 
at the present time will be sufficiently indicated by an 
enumeration of the various buildings, and a brief indica- 
tion of the purposes for which they are intended. . 

1. Bushy House, providing accommodation for adminis- 
tration offices and for divisions dealing with electrical 
units and standards, general electrical measurements, 
thermometry, optics, and tide-prediction. F , 

2. Engineering Building, for general engineering 

* The following are the present members of the Com- 
mittee :—Sir William H. ite, K.C.B., F.R.S., Chair- 
man; Lord Rayleigh, O.M., F.R.S.; Sir A. B. Kempe, 
Treasurer R.S.; Sir J. Larmor, M.P., Secre R.8.; 
Mr. J. A. F. Aspinall; Sir J. Wolfe MH fos 
F.R.S.; Dr. G. T. Beilby, F.R.S.; Sir Hugh Bell, Bart. ; 

. Horace T. Brown, F.R.S.; Colonel Crompton, R.E., 
C.B.; Mr. J. M. Gledhill; Mr. R. Kaye sf ; Sir R. A. 
Hadfield, F.R.S.; Mr. D. Howard; Dr. W. H. Maw; 
Mr. R. L. Mond; Sir A. Noble, Bart., K.C.B., F.R.S.; 
Hon. Sir C. A. Parsons, K.C.B., F.R.S.; Sir Boverton 
Redwood, Bart.; Professor A. Schuster, F.R.S.; Mr. 
Alex. Siemens; Mr. T. Tyrer; and Professor W. C. 
Unwin, F.R.S. 








tA aw of the Re of the Laboratory for the year 
1911 will be sent by the Director to anyone who may be 
, interested. 








research and tests, with additional accommodation for 
aeronautical investigation, and for the examination of 
road materials ( Board Laboratory). 

3. leap pees. Spenerp for investigations into the pro- 
perties of metals and allo 

4. Electrotechnics Building, equipped for researches 
connected with electricity, and for the testing of alter- 
nating and direct-current instruments of all kinds, as well 
as of material for electrical purposes; also for photo- 
— work, specially the standardisation of sources of 

ight. 

5. Metrology Building, for measurements of length, end- 
gauges, cylindrical gauges, screw-gauges, tapes and wires 
for survey work, &c., the stan isation of weights, and 
e testing of measures of area and volume, glass vessels, 


6. William Froude National Tank, for experiments on 

models of ships. 
_ 7. Observatory De ment :—This section of the work 
is at present housed at Kew Observatory, and includes 
the testing of thermometers, optical instruments such as 
telescopes, binoculars, sextants, theodolites, &c., watches, 
chronometers, and many other types of instruments. 

While the Government has provided a total of about 
50,0007. towards the erection of these buildings, an almost 
qe amount has been furnished from private sources. 

us the cost of the Froude National Tank was met by a 
gift of 20,0007. from Mr. A. F. Yarrow, Sir Julius Wernher 
gave 10,000/. for the erection of the Metallurgy Building, 
and Sir John Brunner 5000/. for the Electrotechnics 
Building, while other gifts have been received from 
various donors. The total capital expenditure to the end 
of the year 1911 amounted to over 110,000/. Of this 
nearly 16,0007. has been met out of income. The ex- 

nditure in 1911 exveeded 30,000/.; in 1901 it was only 
50002 _ For some years past 7000/. has been received as a 
grant in aid from the Treasury. The rest of the expendi- 
ture is met by payments for work done, some of which— 
e.g., that of the Road Board Laboratory and of the Aero- 
nautical Division—is specially undertaken for Government 
departments. A large proportion of the work is carried 
out for manufacturers and private firms. 

To provide for the research work which is continuously 
in progress, and occupies perhaps two-thirds of the time 
of the scientific staff, generous assistance has been afforded 
by many private individuals, by the City Companies, and 
by all the great technical institutions, some of which have 
made annual grants for this purpose for many years past. 

Some two years ago it was evident that further build- 
ings were needed at Teddington. The accommodation 
for the metallurgical work was then quite inadequate, 
while the office and administration rooms were entirely 
unsuited to their purposes. The library had long over- 
flowed the small room allotted for its use ten years ago. 
The arrangements for the receipt and despatch of goods 
remained much as at the beginning, and it had become 
increasingly difficult to deal with the apparatus and 
material sent for test. 

Moreover, the optical and thermometric test work at 
Kew has quite outgrown the opportunities for test at the 
old observatory, and modern demands require a revision 
of the methods and + 4 available for the work. In 
addition, a scheme has been approved by the Royal 
Society and the Government for setting free the observa- 
tory at the end of the current year for meteorological 
observations and research by the removal of the test work 
to Teddington. The ce of Works has 
to make certain necessary alterations at Kew for thi 
purpose, while the Laboratory Committee provides the 
necessary accommodation for tests. 

Accordingly a scheme of new buildings at Teddington 
was pre at an estimated cost of about 30,000/., or, 
if scientific equipment is included, 35,0001. Towards 
this the Lords Commissioners of H.M. Treasury agreed 
to contribute 15,000/. in three instalments if the scheme 
could be completed without further application to the 
Government. Thus it was left to the Committee to 
raise, for the buildings alone, about 15,0002. Of this, a 
sum of 11,7101. has tes obtained mainly through the 
generosity of the late Sir Julius Wernher, w rap whew 
stated, gave 10,000/. for the Metallurgical boratory. 
Thus, to reach the 15,000. required for buildings alone, 
3290. is still needed. In addition, provision has to be 
made for scientific apparatus and equipment, and for 
extra works required during the pi of the building. 
If, as above, 50007. be allowed for these, it ap that 
tocomplete the scheme a total sum of from 80008, to $ 90002. 
is now required. 

The Metallurgical Laboratory is erected and in use, 
though by no means completely equipped, and a contract 
for 14,8937. has been si for the other buildin 
These two items, with the architect’s fees, practically 
absorb the whole of the money now available. Heating 
and ventilation, gas, water, electric light, and other 
similar items are estimated to cost about 2500/. more, 
if the building is to be used in January, 1913, the orders 
for these must be given during the autumn. It is with 
a viewof enabling this most necessary work to be com- 
pleted that the — appeal is made. 

The sum of 3: is gee | needed to complete the 
15,0007. requisite to comply with the Treasury conditions, 
and thus allow the contract for the remainder of the building 
to be signed, while for the scientific equipment a further 
sum of 000%. is required. In the name of the Committee 
we earnestly request your ouppore of this effort. 

(Signed) W. H. Wuirs, 
Chairman of the Funds Committee. 
R. T. GLAzeEBROOoK, 
Director of the Laboratory. 
Replies may be addressed to:— 
e Director, 
The National Physical Laboratory, 

Teddington, Middlesex. 
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THE LATE MR. ROBERT McMILLAN, 
DUMBARTON. 


By the death of Mr. Robert McMillan, of Dumbar- 
ton, the principal partner of one of the oldest ship- 
building yards on the Clyde, there has passed away 
one who has played a large although unobtrusive 
firstly, in the maintenance of our supremacy in the 
sailing-ship era, and, secondly, in the improvement 
of the cargo-carrying and intermediate steamer, which 
has helped to give us continued industrial prosperity, 
dependent as it is on cheap transport. e are too 
apt to forget at times that the problems of economy 
in cargo-carrying are as important to a seagirt kingdom 
as are those concerned with augmenting speed in ships. 
Most of the raw material of our industries, much of 
our food a and many of the necessaries of 
our civilived life, come over the seas, and the gain 
is universal when the expenses of transporting these 
can be reduced by higher efficiency in propulsion, ship 
working, or cargo-handling. Moreover, fully 90 per 
cent. of the ships built contribute to the national well- 
being and to the lessening of the cost of living by serving 
as cargo-carriers. Mr. McMillan, for over 50 years, 
devoted himself, alike as a shipbuilder and shipowner, 
to this advancement. He was the head of the third 

eneration of a family who have won full confidence 
in the shipping world, and high recognition in the Clyde 
shipbuilding trade. 

Mr. MecMiflan was in his sixty-ninth year; he 
was born ten years after the firm was established by 
his grandfather, Archibald, and his father, John, the 
latter of whom was trained by the Woods, of Port 
Glasgow. He served his apprenticeship in the family 
works, in the days when there was no distinction 
between the sons of the employer and the employed, 
so far as discipline and routine work were con- 
cerned. The firm had made two moves before that 
—first, from a site on the Leven above the Dum- 
barton Bridge to the yard on the north side of the 
river below the bridge, where William Denny, the 
first of the name, had done good pioneer work ; and 
next to the dockyard which formed the nucleus of 
the present works. They there succeeded James 
Lang, who built a graving dock—one of the first in 
Scotland—in whieh the early Anchor, Allan, and 
other liners were frequently accommodated. When 
the subject of our memoir was serving his apprentice- 
ship, some of the sailing ships built were over 1000 
tons, and many of them were noted West Indian 
se ge As the shipwright was responsible for the 
work from keel to gunwale, the apprentice gained 
sound and varied experience. 

In 1868 Mr. Robert McMillan became a partner. 
Just before this, the dockyard had been greatl 
extended by the inclusion of Archibald Danny’s yard. 
The firm had ceased to build wooden or even com- 
posite ~y These were the days when the steam- 
ship first disputed the supremacy of the stately barque 
and square-rigged ship on the high seas, and one need 
only recall some of the notably large and fast cargo- 
carrying — of the period to realise how it was 
that steam did not triumph so easily or so early as 


was predicted. The Clyde records include the 
MeMillan - built ships Ivanhoe, Peter Stuart, 
Thomasina McLellan, Stuart Hahneman, Corio- 


lanus, Imberborne, Falconhurst, McMillan, Macleod, 
and Macdiarmid, all record-breaking vessels either 
in size or speed. It may be remembered that the 
model of the Coriolanus won the first prize at the 
competitive exhibition of the Worshipful Company of 
Shipwrights of the City of London, the award carrying 
ith it the freedom of the City for one of the partners. 
Among pioneer liners built was the first of the City 
liners of Messrs. George Smith and Sons, Glasgow. 

Ultimately, when multiple expansion, with resul- 
tant steam economy, gave the steamship some advan- 
tage over the ship using the “‘ unbought wind,” the 
MoMillans had no difficulty in gaining a position as 
steamship constructors, since the building of steamers 
had been in progress contemporaneously with —. 
ship triumphs. Festectien continued uninterruptedly 
at a remarkably uniform rate over a long period of 
years. Indeed, since the firm, for convenience, was 
converted, in 1890, into a private liability company, 
with the subject of our memoir as chairman and 
managing director, few firms have been more steady in 
their output. This uniformity of output has been a 
great benefit to the employees of the firm, some of 
whom have been forty or fifty years in continuous 
service. A few years a veteran carpenter retired 
on a@ pension granted by the firm after a period of 
sixty-two years. In many cases there are members 
of three generations in the yard. Workers, as well as 
employers, thus strive to maintain the traditions of 
the firm, and are watchful to guard against inferior 
or even indifferent work. 

For a considerable period of his career Mr. 
McMillan was himself a shipowner, owning several 
sailing-ships and latterly steamers, but a few years ago 
he dis of the last of his fleet, confining his atten- 
tion to shipbuilding. 


McMillan added a high regard for the steady and 


of commercial needs, and a courage conducive to 
_—. The present works have been rearranged 
uring his régime, new workshops erected, and modern 
plant installed, so that economical and high-class 
work in passenger and cargo ships can be maintained. 
He peed cae triotism unobtrusively. Except 
for a short period of service in the Harbour Board, he 
had refrained from taking part in public life, but where 
assistance and encouragement were merited, and where 
good work could be done “in secret” he was ever a 
ready helper. He continued his work up to the end. 
He retired to bed apparently in his usual health on 
Friday night, and soon after passed away from heart 
failure. Sympathy is widely entertained for his widow 
and grown-up family. 





INDUSTRIAL NOTES. 

A LITTLE pamphlet entitled ‘‘Why Trade-Union 
Labour Fails,” by Alfred Morton, has recently been 

ublished by the St. Stephen’s Press, St. Stephen’s 

ouse, Westminster, S. W. It may well be read 
by anyone interested in labour matters, and parti- 
cularly in matters connected with trade unions. 
The author is a journeyman bricklayer, and was for 
thirty-two years a trade-unionist, but ceased his con- 
nection therewith for reasons given in the pamphlet. 
His object in writing the pamphlet was to make clear 
to the public some of the worst features and practices 
of trade unions. The author has had a large experience 
as @ trade-unionist in this country and America, and 
his remarks are a strong indictment against the methods 
on which they are now too often conducted. How long 
the type of some of the present leaders will maintain 
his authority remains to be seen, but there have not been 
wanting signs that have pointed to some dissatisfaction 
with him among certain sections of the men. Sir Guil- 
ford L. Molesworth, K.C.I.E., in an introduction to 
the pamphlet, says :—‘‘The so-called labour leaders 
are not in any way representative of the true British 
workman. They do not want to labour, but to live 
on the labour of others. They are well-paid profes- 
sional agitators, who fatten on class discord and in- 
dustrial unrest, and are feasting in luxury whilst their 
dupes are starving with their families. Surely it is 
time for working men to rise in revolt against this 
tyranny that forces them, when they have no grievance 
of any sort, to embark on a strike that must necessarily 
drive trade from the country, increase unemployment, 
paralyse trade and business throughout the land, raise 
the prices of everything, and inflict untold ruin, 
verty and misery on the workers and the poor.” 
trong words these, but, with regard to some of the 
leaders, at any rate, they seem only too true. 

The headings under which Mr. Morton makes his 

ve charges against the unions are :—(1) Drunkenness 
and the rights of speech ; (2) Walking delegates ; 
(3) Supply and demand ; (4) Piece-work and day-work; 
(5) Apprentices ; and (6) The rights of non-union men. 
He contends that the ale-house in England and the 
saloon in America have been responsible for many 
strikes, labour meetings being almost always held in 
them under conditions that make it very difficult for 
any sober, prudent man to counsel moderation in 
dealing with employers, for he will probably be 
insulted by some “half-drunken loon,” and ordered to 
sitdown. There is probably a great deal of truth in 
this, but, unfortunately, the ale-house is still often 
the most convenient place at which the men can meet. 
The author is, however, very strong on the point that 
so long as branch meetings are held on licensed pre- 
mises, so long will the good influence of the wiser and 
more temperate men be kept in the background. 

The trade - union official or “walking delegate,” 
is denounced as one ‘‘ who is generally better known 
for his powers of abuse than for his sagacity in pro- 
moting the interests of labour, or in maintaining 
the bond of concord that should exist between em- 
ployers and employed.” Mr. Morton points out very 
clearly that the law of supply and demand must in 
the end regulate wages, aut no Act of Parliament can 
enforce given scales of wages unless the brains that 
frame the Act can also find new avenues of employ- 
ment as old industries pass away, a fact that so many 
labour leaders appear to ignore. With regard to 
apprentices the pamphlet calls attention to the unfor- 
tunate influence that the unions have had in destroying 
the power of employers to take boys as apprentices. 
Many struggles have occurred between the unions 
and the employers on this point. Of course, it is 
well known that this question of —— is not 
an easy one, and cannot be treated hastily and with- 
out much careful consideration. There can be no 
doubt, however, that it is one that does require honest 
and wise attention. 

Whatever may be said of the delinquencies of trade 
unions, there is one matter on which they are perhaps 
to be blamed more than on any other, and that is 
their absolute disre; of the rights of non-union 
men, for their attitude on this point is such a direct 


capable workman, a shrewd common-sense conception | peop 


that it constitutes something much more serious than 
le seem generally inclined to think. If this 
attitude is not strenuously fought and overcome b 

employers, there can be little doubt that it will 
eventually end in the winning of a large portion of 
our trade by foreign competitors. During the strikes 
that have lately oppressed this country there have 
been witnessed tee too many instances of the ultimate 
result of the attitude of the unions towards the free 
worker, instances only possible where a Government 
is weak in the fulfilment of its first duty. We have, 
however, said enough regarding this pamphlet ; it 
must be read by anyone apes, bag know ‘‘ Why Trade- 
Union Labour Fails.” It may be bought for 1d. 


The monthly report of the National Union of Boot 
and Shoe Operatives for October last shows that trade 
in the boot and shoe industry is still fairly good, 
though there was a slight decline compared with a 
month ago, but trade was better than a year ago. 
Returns from firms employing 66,620 workpeople in 
the week ending September 28 showed a decrease of 
0.4 per cent. in the number employed, and of 0.9 per 
cent. in the amount of wages paid compared with a 
month ago. Compared with a year ago there was an 
increase of 5.4 per cent. on the number employed, 
and of 0.3 per cent. in the amount of wages paid. 
Employment at Leicester was reported as moderate, 
but on the whole much better than a yearago. At 
Northampton and Kettering it was fairly good, and 
better than a year ago; com with a month ago, 
however, there was a slight decline. At Bristol 
employment was fair and rather better than a year 
ago. At Leeds it was moderate, and in Scotland 

. The total membership at the end of Sept- 
ember was 40,610. 








On Monday last the members of the Mersey Quay 
and Railway Carters’ Union decided to hand in their 
notices on the following day, which they did. The 
cause of this was an agitation for a Saturday half- 
holiday, half an hour less work each day, and extra 
pay for overtime. These demands, the masters have 
stated, cannot be nted. The notices expire to- 
morrow. It is stated that the union is in a very strong 
position, and the vote for the strike was unanimous. 
About 8000 men are affected. They demand a reduc- 
tion of hours of from thirteen a day to twelve a day, 
and three hours less work on Saturday than at pre- 
sent. There is also a request that their present over- 
time pay (which is 6d. an hour up to 9 o’clock, and 
9d. afterwards) should be increased by 3d. an hour. 
It is reported that the men do not anticipate that the 
dispute will end in astrike. It is said, however, that 
many of them are realising their investments, which 
are largely in Dock Board securities. 





There appears to be some likelihood that the miners 
of the Lancashire and Cheshire Federation will before 
long attempt to bring increasing pressure to bear on 
the com tively small number of non-unionists who 
are working in the mines in the Pendlebury district, 
and try to prevent them getting work if they will not 
join the ranks of the trade unionists. There are said 
to be about 5000 miners in the Lancashire district, 
and all of them, with the exception of about 300, are 
trade unionists. The miners’ officials say that the men 
outside the unions, if they will not join voluntarily, 
must be forced to do so. The members of the union 
are to be balloted on the subject. Unless the masters 
make a definite stand against this tyranny they will 
soon be entirely in the hands of the trade unions. 





The programme of the Labour Party was clearly put 
Senment on Saturday last by Mr. Arthur Henderson, 
M.P., before a gathering of members of the Iron- 
founders’ Friendly Society in Battersea. In his 
remarks he said that he did not object to fair criticism, 
but he particularly objected to the suggestion that 
the Labour members were giving their votes to retain 
their position and their salaries. A Conservative 
Administration would not by them be put in power to 
replace a Liberal. It would be the last thing they 
would think of. Mr. Henderson said that he did not 
want an election till 1915, because he wanted Home 
Rule and the franchise extended so as to include 
women. The Osborne judgment must be altered. The 
programme of the party included the nationalisation 
of coal mines and railways, and a minimum wage for 
agricultural as well as other workers. 


It has been decided by the Parliamentary Committee 
of the Trades Union Congress to assist the lightermen 
of the Port of London in their resistance to the pro- 
posal of the Port Authority for a new bye-law enabling 
the Authority to grant licenses to lightermen without 
any contract of service or apprenticeship. The Board 
of Trade has received from the Committee a resolution 
in which it is contended that the proposed bye-law will 
tend to lower the standard of efficiency hitherto main- 
tained in the trade, and will flood the market with 








To sound practical knowledge of shipbuilding Mr. 
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late dock strike it is sincerely to be neues that the 
Board of Trade will not be misled by such resolutions, 
but will do their duty to the public, and not shape 
their action for the benefit of a monopoly that was 
clearly shown, during the strike referred to, to be dis- 
tinctly bad for the Port of London and for the public 


generally. 





A good deal of inconvenience is being caused to the 
Black Country hollow-ware manufacturers by the 
strike now in progress among their men, for the trade 
is at present particularly busy. It does not appear, 
however, as though the men, who number about 700, 
are likely to return to work for some time ; and nego- 
tiations have, for the time being, been suspended. It 
is, however, claimed by the workers that nearly 300 
of the original strikers have returned to work 
under improved conditions. The programme put 
forward by the men is as follows :—‘‘ The 1906 list of 
prices as a minimum for all pieceworkers, and the fol- 
lowing time-rates to be the minimum standard for day 
workers :—Youths 16 years of age, 15s. a week ; 
17 years of age, 16s.; 18 years, 18s. ; 19 years, 20s. ; 
and 20 years, 23s. a week. Men, 21-22 years of age, 
64d. an hour ; 23 years, 7d. an hour; 24 years and 
upwards, 74d. an hour; Government work, 84d. 
an hour; an advance of 4d. an hour for iron-plate 
workers engaged in engineering shops ; and a uniform 
working week of 54 hours.” It is stated that, up to 
the present time, seventeen firms at Birmingham, 
Wolverhampton, Darlaston, Bilston, and Dudley have 
made these concessions. The men have the active 
sympathy of the General Federation of Trade Unions, 
and the National —— of Sheet Metal 
Workers and Braziers, and they say they can hold out 
for months to come. The organised employers state 
that they are unable to meet the operatives in their 
demands, owing to the competition of small pro- 
ducers who are outside their control. 





On Friday last it was announced, at a meeting of 
the executive of the Scottish Miners’ Federation at 
Glasgow, that the miners’ claim for an advance of 
6} per cent. on the 1888 basis had been granted, and 
that it would take effect on the 13th inst. This 
advance represents 3d. a day, and precludes the 
necessity for a claim being brought before the Con- 
ciliation Board. 


Ironfounders’ wages are to be advanced. It was 
decided so at a conference between the National 


Light Castings Ironfounders’ Association and a joint 
committee of five workmen’s unions. The piece- 
workers’ w: will be advanced 2} per cent., and the 


day workers ls. per week, from February 1 next. 





The men on strike at the Seghill Colliery appear to 
be willing to resume work if their case is sent to arbi- 
tration, with Sir Francis Blake as chief arbitrator. 
It was stated so at the end of last week, in a resolution 
forwarded to the Miners’ Association in Newcastle 
by the men on strike, and a communication was 
sent to the Coalowners’ Association asking them to 
consider the case, and to agree to Sir Francis Blake 
acting as umpire in the dispute. 





University Extension Lecrures.—On Thursday, 
October 31, Mr. Kaines Smith, M.A., lectured on the 
influence of architecture on contemporary decorative 
forms. He said that architectural detail permeated the 
decoration of the Middle Ages. The medizval artist was 

erfectly familiar with architecture ; he had it all around 

im, and he found in it a constant source of inspiration. 
In his time the craze for individuality—which is charac- 
teristic of modern art—was unknown. He sought only 
to make his work beautiful, and he realised that archi- 
tectural forms could be used for his aa Hence he 
borrowed freely from architecture. Fourteenth-century 
fonts were decorated with arcading or tracery, which had 
nothing to do with a font, but which was beautiful in 
itself. Font-lids consisted, in some cases, of tabernacles 
in wood, built entirely of buttresses and pinnacles ; a rich 
effect was thus produced by simply repeating archi- 
tectural forms transferred from their natural . Mr. 
Kaines Smith showed, by means of lantern-slides, beauti- 
ful wooden screens of which every detail could only be 
described in architectural but which, from the 
point of view of construction, were architecturally impos- 
sible. But he emphasised the fact that the use of 
architectural forms in an illogical manner should not be 
criticised, because they were only intended as decoration, 
and as such they were beautiful. Beauty was the first 
need of the fourteenth-century decorative artist, and, so 
long as the effect which he produced was sound, he had 
achieved al} that could be expected of him. In churches 
his art predominated, because in them he had the most 
scope for the development of his ideas, and an opportu- 
nity for the expression of his religious feeling. Archi- 
tecture was somewhat exclusive in its nature, and did not 
lend itself to naturalism, and in consequence, said the 
lecturer, we could date work of the fourteenth century 
with absolute certainty. The next four lectures (to be 
held at the Victoria and Albert Museum on Thursdays, 
at mE ee will deal with the decoration of build- 
a. with wood-work, painting, mosaic, metal-work, and 





THE PHYSICAL SOCIETY OF LONDON. 


At the meeting held on Friday, the 25th ult., at the 
Imperia) rae & Science, with fessor C. H. Lees, 
F.R.S., Vice- ident, in the chair, a paper on “‘ The 
Constitution of Mercury Lines Examined by an Echelon 
Grating and a Lwmmer-Gehreke Plate,” by Professor H. 
oe and Mr. T. Takamine, was read by the Chairman. 

e authors had photographed the principal lines of 
mercury, using an echelon apestucaeaye crossed by. a 
Lummer-Gehrcke plate. They found that the 5790 line 
consisted of 8, the 5769 line of 4, the 5461 of 9, the 4359 of 
11, the 4078 of 6, and the 4047 of 7 components, whose 
positions in general agreed with those found by recent 
observers. They pointed outasimple relation between the 
distances of the com ts from the principal line in 
each case, and a further relation between the quotient 
of each of these distances by the wave-length of 
the principal line, which held for all the lines. The 
a Sa of the = an lines hy & deter- 
min y interposing an on pi — tween 
a constant source of light and a linear thermopile, and 
noting the changes in the deflection of a galvanometer 
in series with the pile as the plate was moved across t 
face of the pile. In every case there appeared to be a 
simple relation between the position and intensity of 
each component line. 

Professor Stansfield was very much interested in the 
valuable work the authors had carried out, and objected 
only to their reflections on the character of the echelon 
spectroscope. He agreed with Professor Lees that the 
ambiguity as to the order of spectrum lines at some 
distance from the ‘geen line, mentioned by the authors, 
could in practice ily avoided by employing a prism 
to increase or decrease slightly the echelon dispersion. 
The echelon he had employed showed some secondary 
diffraction maxima, as any diffraction outnqeagntens 
to perfection in its optical behaviour was ind to do. 
These secondary maxima were abnormally bright on 
one side of the principal maximum and very faint on 
the other. In the paper by Stansfield and Walmsley, 
referred to by the authors, this had been shown to be 
due to a cubic aberration produced by the one-sided 
clamping of the glass plates. In spite of this want of 
symmetry, however, he thought it was only fair to the 
instrument to them secondary maxima, and he 
hoped that the authors of the paper would say whether 
the faint lines they referred to as ghosts were also second- 
ary maxima. His own list of components for the green 
line only differed from that given by Von Baeyer and 
the authors of the present paper in the omission of the 


faint line at —54m-A., and this did not represent any 
difference of opinion, as several of his photographs, 
including the one reproduced in his paper, gave some 
evidence of this line. A secondary diffraction maximum 
which happened to come in that position was so bright 
that the presence of a faint Feny assisting it was 
strongly ewe, Fabry and Perot’s early values for 
the green line, which differed considerably from the 
others quoted in the paper, were not sanented by their 
authors as accurate determinations. He was not aware 
that they had ever published them except in correspond- 
ence with Professor Zesman. He considered that the 
agreement between the results obtained by widely dif- 
fering methods was fairly satisfactory. 

Thanks were returned by the meeting to the authors 
a having communicated their valuable paper to the 

iety. 

A paper entitled ‘Note on the Mutual (totem of 
Two Coaxial Circular Currents,” by Professor H. 
Nagaoka, was read by Dr. A. Russell. Methods were 
given for the rapid calculation of the mutual inductance 
of two coaxial circular currents. Maxwell’s first formula 
was converted into @ functions, and then expanded in a 
Jacobian q series. The logarithmic values of this series 
for various values of gq had been tabulated in a previous 
paper by the author. When the circles were near one 
another a series for M was given in terms of q), where g 
was the complement of g. In this paper the author trea 
Maxwell’s second formula in a similar way. A table of 
the values of these series found, computed to six decimal 
figures by T. Tishima, was given. The chief advan of 
this table were that — all practical cases were included 
within a short range of the argument, and the calculation 
was simple, as the numbers in the different columns were 
small. By the help of these tables and series the mutual 
inductance between two coaxial currents could be easily 
computed to a high degree of accuracy. 

Mr. A. - >" expressed great thanks for this com- 
munication. He had already used the tables given by 
eee ad ge - a ge paper 7 the subject pub- 

ished in Japan, and those given in the present paper 
covered still wider limits, and enabled cases to be ae. 
lated which otherwise necessitated the use of Legrende’s 
Tables of Elliptic Functions. 

r. Russell expressed his interest in the paper. He 
pointed out that the value of the mutual inductance was 
given to seven figures. It was certainly astep in advance 
to be able to evaluate so easily and to such a high degree 
of accuracy the simple expression for the mutual induct- 
ance. But in practice the wires used bad appreciable 
thickness, and it was highly desirable that a more accurate 
formula be obtained so as to take this thickness into 


account. 

Mr. F. E. Smith said he would like to ex personal 
thanks for the paper, and hoped that fessor H. 
Nagaoka would also give tables for the mutual induction 
of a coil and a circle. The point raised by Dr. Russell 
of the thickness of the wires been considered by Dr. 
G. F. C. Searle in a paper on “The Current a agg 
who found that the effect was in general negligible. It 
was quite evident that the method of the present paper 
was both labour and time saving. 





A paper on cee Aen San in Vacwwm 
Tubes” was read by Mr. 8. EB. Hill. This paper was an 
account of experiments carried out to determine whether 
the absorption of by passing a discharge for 
some time through vacuum-tubes was the result of a 
chemical action, or a mere physical absorption. In 
order to eliminate all electrode complications the elec- 
trodeless discharge was used throughout. The bulbs 
examined were of soda, lead, Bohemia, and Jena glass. 
The absorptions were noted at different pressures and 
curves plotted. Continued of a discharge caused 
a “‘ saturation ” effect in all the glasses. After two months 
none of the bulbs bad recovered any of their absorptive 
power. If the action was chemical, it was natural to 
expect various oxidation ucts to have been formed. 
Testing these bulbs with hydrogen we should expect 
a large initial absorption going to reduce these pro- 
ducts. This was found to be the case for all the 
bulbs, the first reading for the soda glass giving 95 per 
cent, absorption of hydrogen. Having now reduced the 
oxidation ucts we should ex a re-absorption of 
oxygen under the discharge. This was also found to be 
the case. The series of readings showed great regularity, 


he | the order of absorption for oxygen holding also for hydro- 


gen. That chemical actions were present was shown by 
peculiar deposits on the necks of the bulbs, these being 
eorenerey ad a ae eum, _ The r~ ose 
sho correspondingly small absorption, as shown 
Soddy and Maekenzie, and therefore the conclusion wee 
that the disappearance was not due to physical absorption, 
but to definite chemical action. 

Dr. Ld 8. hela age ly a the inert 
gases, like argon an ium, isap on runni 
the discharge, but this might be due to their being carri 
down by the cathode deposit. He had known a case of a 
hydrogen vacuum tube, made of rr and provided 
with outside electrodes, that was as a detector for 
high-frequency oscillations, which failed to work after 
long continuous running, owing to the disa ce of 
the hydrogen, but worked again if the tube was left on 
one side for a week. 

Mr. ©. E. S. Phillips thought the electrode played an 
important part in the diminution of pressure on working. 
Mr. Hill’s results seemed to indicate that the glass may 
become aged. It might be possible to age the glass for 
X-ray bulbs artificially. The constant change in hardness 
of X-rays owing to the change of pressure was a most 
serious drawback, especially in medical work. It was 
holding back the progress of the applications of X-rays to 
medicine. 

Dr. G. W. C. Kaye remarked that in X-ray bulbs the 
spluttering of the cathode absorbed the gas. Campbell 

winton found some years “go that by heating the walls 
of a vacuum tube small bubbles of gas were given off, 
which was mostly hydrogen, and found that they came 
from distances up to 0.15 mm. below the surface. Ram- 
say and Collie had recently found helium to be evolved 
in a similar case. It was difficult to explain these results 
on the penetration theory, as the charged atoms would 
not penetrate the thinnest aluminium foil. This theory 
also did not explain the differences in behaviour of 
different kinds of glass. The results might be due to 
chemical activity excited in the gas by the discha 
such as has recently been found by Professor Strutt to 
the case with nitrogen. The violet coloration often noted 
in the glass of vacuum tu was due to a sub-oxide of 
sodium. He suggested that Mr. Hill should experiment 
with silica bulbs. 

Mr. A. A. Campbell Swinton contributed the following 
remarks:—‘‘Mr. Hill alludes to my =! published in the 
Proceedings of the Royal Society, Series A, vol. lxxix., 
1907, but_does not séem to be aware of my further paper 
in the Proceedings of the Royal Society, Series 
vol. Ixxxi., 1908, in which the criticisms of Soddy 
Mackenzie and of others are dealt with. In Mr. Soddy’s 
experiments, as also in those of Mr. Hill, forms of elec- 
tric discharge were employed, with which the amount of 
heat communicated to the glass would be very great as 
compared with the amount of cathode-ray bom ment; 
whereas, in the arrangements adopted in my experiments, 
the converse was the case. uently I do not think 
that the cause of the absorption of gas is necessarily at 
all the same in the one case as in the other, particularly 
as in my crucial experiment I helium, which does 
not combine chemically with anything at ordinary tem- 
peratures.” 

The author remarked that he would be glad to carry 
out the experiments suggested. 





Tue JUNIOR INSTITUTION OF ENGINEERS.—At a meet- 
ing of the Junior Institution of Engineers, held in the 
theatre of the Institution of Electrical Engineers on the 
23rd ult., Mr. G. O, Allingham read a pa entitled 
‘* Scientific Shop Management on the Taylor Bystem.” It 
is not necessary for us to refer to Mr. ‘Allingham’s paper 
in detail, as in the main it was confined to a description 
of the ee system, as it has already been dealt with 
in our columns. The research work of Mr. Taylor and 
his associates into the standard times required for various 
kinds of work was dealt with, as also the utilisation of this 
work in the building up of the Taylor shop system. The 
paper concluded with some reflections on the Taylor 
system and national well-being of a type which we have 
heard before and with which we are not seriously im- 
pressed. The paper met with some criticism in the dis- 
cussion which followed it, but some remarkable testimony 
bearing on the application of the Taylor system in an 
elementary form was given by one of the s: ers. This 
testimony referred to reo} isation of a brass sh 
in London, in which it was found that a remar 
increase in output was obtained by revising the 
methods and piece-work prices in terms of a stop- 
investigation into methods of work and times. 
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THE DRIVING OF TEXTILE MILLS. 
To THE Eprtor cr ENGINEERING. 

Sir,—I have read the leading article in your issue of 
September 20, 1912, on the “ Driving of Textile Mills.” 
The whole matter is interesting, but I wish to ask you 
what the evidence is that an electric drive in a textile 
mill is any steadier than an old fashioned belt-drive, or 
that the output is 12 or 16 or any other per cent. 

ter than it is with such a drive. If belts are insuf- 

cient in size, or not kept in good condition to perform 

their work, or if no allowance for slippage be made, the 

comparison is valueless. I have had considerable ex- 

eae in devising means for driving textile machinery, 

th by belts and motors, and find it very difficult to 

believe that there is _— production by the use 

of the latter. I hope that you can give further attention 

to the matter, and that it will bring forth some corre- 
spondence in your columns. 

Yours very way. 
. W. Dean. 
Exchange Building, 53, State-street, Boston, Mass., 
October 4, 1912. 

[We would point out that the figures for improved pro- 
duction which we quoted were taken from the paper with 
which we were dealing. Km | have, of course, the 
authority of the author, Mr. J. F. Crowley. We have no 
reason to believe that they are not reliable. Mr. W. B. 
Woodhouse, of the Yorkshire Electric Power Company, 
from whom Mr. Crowley quoted some of his figures, has 
done much work in connection with this matter. The 
figures for ring doubling-frames which we gave have, we 
understand, the authority of Mr. O. D. Taite, of the 
Lancashire Electric Power Company, while those relati 
to inc loom production were taken at the mill o 
Messrs. Bliitchen and Sons, of Vetschan. We may refer 
our correspondent to a paper read before the Institution 
of Mechanical Engineers in 1909, by Mr. H. W. Wilson, 
and one read before the American Institute of Electrical 
Engineers in 1910, by Mr. A. Milmow. There have, of 
course, also been many other communications to the 
various technical societies.—Ep. E. | 





LONGITUDINAL FRAMING FOR SHIPS. 
To Tae Eprror or ENGINEERING. 

Srr,—Various ships have of late been built with ‘longi- 
tudinal,” as distinguished from ‘“‘ transverse,” framing. 
Originality is being claimed in some quarters, and I 
write to state facts. 

The late Mr. John Scott Russell worked out fully the 
idea of longitudinal framing for ships ; he built ships 
on the system, and he said all that could be said in favour 
of such construction, and that between fifty and sixty 
years ago. All ship-designers are advised, before com- 
mitting themselves to any specification requiring longi- 
tudinal framing, to consult the papers in the early 
volumes of the Transactions of the Institution of Naval 
Architects, Sir E. J. Reed’s ‘Shipbuilding in Iron and 
Steel,” and Scott Russell’s jy work on shipbuilding. 
After such consultation they will have no doubt as to how 
to act. 

Iam, yours faithfully, 
Ropsert T. Napier. 

Dunblane, Perthshire, October 28, 1912. 








THE GAS-PROPELLED WATER-TURBINE. 
To THe Eprror or ENGINRERING. 

Sir,—In your editorial of the 1st inst. you state: ‘Sir 
Charles Parsons thinks that a more hopeful principle 
than that of working on the lines of the gas-turbine or 
the gas-propelled water-turbine would be found in some 
form of rotary engine of the disguised-piston type, 
although such constructions have been failures as steam- 
engines.” 

e line of reasoning predicting that unsuccessful forms 
of the steam-engine may become successful forms of the 
internal-combustion engine is not at all clear, ny 
as the latest constructions, for both stationary and marine 
purposes, Sey demonstrate the fact that the whole 
trend of internal-combustion engine design is to approach 
as near as possible the successful forms of the steam- 
engine. The cylinder troubles at present experienced 
are certainly not going to be minimised in any sliding- 
vane or similar form of rotary engine. As is Mr. 
Parsons’s own rotary engine in the Inventions Exhibition 
of 1884, that was a “disguised connecting-rod” type of 
engine, not a disguised-piston type. 

Except amongst a few misguided enthusiasts, the gas- 
turbine is properly regarded as an impractical machine. 
Ordinary common-sense reasoning would say that when 
pumps are necessary to compress the c to ignition 
pressure, ignition had best take place in the pump—+.e., 
as in the ordinary engine—thus leaving the lower tem- 
perature exhaust gases for turbime-driving. As, how- 
ever, it is the pressure, and not the temperature, of these 
latter that is of value for power production, it is evident 
that before entering the turbine a further quantity of air 
must be added to make the heat in the exhaust mos 
completely available. It is only as an exhaust turbine, 
therefore, that a purely gas-turbine is likely to become a 
practical machine. 

Turning to the case of the propelled water-turbine, 
however, it is here we find the lines of future progress most 
clearl a SPATS Le eee = 4 Parsons nea oe 
ing. r. er! publicly expressed his opinion 
to ~- 4 io - in a rather ——e and a a 
way t umphrey “pump been proposed for t 
purpose. The wrt A et sen features of the arrangement 
are the great quantity of water to be reciprocated and the 
consequent slow speed of operation. 

My own system of gas-propelled water-turbine has no 








pumping action, requires only a small quantity of water, 
and may be of interest from the fact that it constitutes 
an entirely new method of converting reciprocating 
into rotary motion. I enclose a di m that is almost 
self-explanatory. The turbine casing and the explo- 
sion vessels A and B are filled with water until it 
reaches to about half the height of each vessel. By 
explosions in each vessel alternately, the water is caused 
to oscillate through the turbine, and in doing so it main- 
tains continuous rotation of the turbine wheel. The 
dotted line indicates the path of the water and the 
direction of the driving reactions. By having two wheels, 
one for ahead and one for astern motion, and two sector 
shields, CC and D D, the ment is suitable for 
marine propulsion, the shields being centred on the shaft 
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(3179) 
and moved into and out of position as required ; that is 
to say, when discharge through the ahead wheel is 
blocked, that through the astern wheel is open. 
when both are half open the wheels are stationary, and 
the equivalent of a free clutch is obtained. The water 
velocity in the vessels A and B may be as high as 10 ft. 
per second. 

For a given number of impulses any desired speed of 
revolution may be obtained by varying the diameter of 
the wheels, or the arc of circumference made effective. 
For high speeds entrance would be around the whole cir- 
cumference of one wheel, and exit around the circumfer- 
ence of a similar wheel. Axial-flow wheels may be 
similarly arranged. 

It will be evident that some such solution of the gas- 
turbine problem will solve a great many of the present 
cylinder troubles, and at the same time reduce the con- 
structional detail of internal-combustion engines to a 
minimum. 

Yours truly, 
Jas. DUNLOP. 

190, Bellfield-street, Dennistoun, Glasgow. 

November 4, 1912. 








FUSING CURRENTS OF WIRES. 
To THe Epriror or ENGINEERING. 
Srr,— Various formule have been proposed from time 
to time connecting the minimum current necessary to 
fuse a wire with the diameter of the wire. 


One of these is C « d?, and another more recent one is 
Ca d'%, In these formule d is the diameter of the 
wire. Both, of course, relate to wires of considerable 
page, and end conduction is neglected. 

ow many wires when fusing form beads, as was pointed 

out in ENGINEERING of the 27th ult. In such a case it is 

manifestly impossible that a formula derived by taking 

the resistance per unit length as Po » where py is the 

Tra 

resistivity per unit volume and a is the radius, can repre- 
sent the facts. 

Again, with wires which do not form beads the internal 
temperature of the wire is much higher than the external 
temperature, and consequently fo oes not represent the 
resistivity per unit volume. In such cases the cooler 
portion, being outside, will carry more stream-lines than 
the interior hot portion. 

Applying mathematics to gS ge as Weber has 
done in similar cases (vide Crelle Bd. 76, 1873), one arrives 
at the conclusion that for long thin wires, 


co d approximately, 
and for long thick wires, 
cw di approximately. 


It seems ap; t, therefore, that there is no formula 
which meets the case for all wires. To attempt to find 
some exact index for the power of d is an utterly useless 


rocedure in such a case, and if there is any ment 
loosen the formule cited at the es of this letter 
= experiment, it is more through chance than any- 
Ing 


However, the formula ce ac @? has received the sanction 
of text-book writers; the other, although blessed by the 
high priests of South Kensington, is not yet so fre- 

uently met with. Of the two evils the former is prob- 
ably the least; and as for practical purposes it comes 
nearest the mark, it will pene A satisfy the require- 
ments of those people who desire such things. 
I am, Sir, yours faithfully, 
W. H. F. Murpocs. 
Mill Hill, Middlesex, November 2, 1912. 





BRITISH VERSUS FOREIGN EXHIBITS 
AT OLYMPIA. 
‘ 4 To TH Eprror oF ENGINEERING, 
1z,—A contemporary is congratulating its read 
the excellence of the British exhibite a Olymmin ten 
what are the grounds for this? Are we notin ity only 
following the example set by the foreigner?> It is true 
that _—_——, re — — better, and avoided 
some of the defects of im machine-tools ; but is thi 
mil oredlit te de lik = 
redit is due to firms like Herbert’s, Ward’s an 

Churchill’s for the manner in which they are upholding 
tke position of this country in the machine-tool trade : 
but in how many other cases. do, we not find a want of 
initiative-and enterprise? Take the original work done 
by such firms as Messrs. Jones and Lamson, the Lo- 
Swing, La Pointe, Heald, Bryant, Acme, and other com- 
panies, to say nothing of matters outside the machine- 
tool trade. ere do we find the counterpart of these 
amongst British firms? 

I am not holding a brief for foreign machine-tools, for, 
like everything else in this world, they are- not perfect, 
and I know their defects, and think it will be adimitted 
that the greater stability of British design and the 
thoroughness of our workmanship makes itself felt ; but, 
unfortunately, from a commercial point of view this class 
of improvement, which may be described as one of degree, 
and not of kind, does not command the good prices of the 
more distinct departures from existing practice. 

Yours faithfully, 
Owen Lin.ey. 
Dunstable-road, Luton, Beds, 


38, Moor-stree 
tober 28,. 1912. 





Mrvyers’ Sarety Lamp: Prize Competirion.—The 
Verein fiir die bergbauluten Interessen im Oberbergamt 
Dortmund offers a prize of 25,000 marks (1250/.) for an 
electric safety lamp fitted with a reliable fire.damp indi- 
cator. The lamp is to be simple, easily attended to, 
strong, light, weather-proof, and should give a light of at 
least 1 Hefner candle for 12 hours. 





AMERICAN RAILROAD WorKING.—The number of loco- 
motives upon each thousand miles of American railroad 
is steadily wing in consequence, of course, of the 
larger and er volume of traffic which has to be 
handled. In the ten years ending with 1910 inclusive, 
the number of engines per 1000 miles of line worked 


was :— 
Year. Engines. Year. Engines. 
1901 : 202 1906 232 
1902 206 1907 243 
1903 214 1908 246 
1904 220 1909 243 
1905 223 1910 245 





THE Enocuish McKenna Process Company, Limirep. 
—The works of this company, situated on the north side 
of Dock-road, Birkenhead, of which we gave full illus- 
trated descriptions in former issues (see ENGINEERING, 
vol. lxxxi., ore 262 et seqg.), are to be sold by Messrs. 
baie mciy | irk, Price and Co., Limited, by public 
auction, by order of the receiver, on Tuesday and Wed- 
nesday, the 26th and 27th inst. The property comprises 
the land meres an area of about 27 acres, 23 acres of 
which are freehold; the buildings (rolling-mill in three 
bays, machine-shop, fence-mill, power-house, boiler- 
house, and offices, with basement and three floors), the 
“nag and machinery. Full particulars can be obtained 
rom Messrs. Wheatley Kirk, Price and Co., Limited, 
16, Albert-square, chester; 46, Watling-street, 
London, E.C. ; and 26, Collingwood-street, Newcastle- 
on-Tyne. 





Tue GERMAN-Buitt ARGENTINE DestTRoyERS —The 
Times says that the Cologne Gazette on the 9th of last 
month claimed for Germany ‘“‘a complete victory cver 
English shipbuilding” on the score that four destroyers 
building in this country for the Argentine Republic 
‘*have now been definitely refused.” "Phis statement is 
contrary to the fact. The contract for these boats was 
cancelled upon the application of the builders, and the 
proposal for its rescission in no way emanated from the 
Argentine Government. The Cologne Gazette implies 
throughout the article, which it entitles ‘“ Victory for 
the German Industry of Building Warships,” that there 
was some kind of competition between the English and 
German firms in respect of the destroyers ordered by the 
Argentine Government, the object of each being to 
surpass the other, ew in the matter of speed. 

he si tion is altogether erroneous; for, while the 
English firm supplied engines of 23,000 shaft horse-power, 
with which the contract speed of 32 knots was obtained, 
the German firm, which had a similar order, installed 
engines with a shaft horse-power of 25,500, and thus 
obtained a higher speed. As British and German 
trials are made = poo —— = exact 
comparison in point of s is ible. oreover, 
the displacement of the British and German boats being 
the same, it may be assumed that in the latter something, 

bably in space and weight, was sacrificed in other 
irections. It is the British practice to secure all the 
advantages of seaworthiness, habitability, and efficiency 
consistent with the attainment of a speed specified by 
the purchasers. The English boats, now under the Greek 
flag at the Pirzus, and illustrated and described in this 
week’s ENGINEERING, are about to be put to the test of 
war, and there is no reason for supposing that they will 
not maintain the richly deserved reputation which other 
British contract-built vessels have established when sub- 
mitted to the same arbitrament, 
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36-IN. DUPLEX TURRET-HEAD VERTICAL BORING-MILL. 


CONSTRUCTED BY 


MESSRS. GEO. 


RICHARDS AND CO., 
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THE annexed engravings show @ 36-in. turret-head 
duplex a and turning mill, constructed b 
Messrs. Geo. Richards and Co., Limited, of Broad. 
heath, Manchester. It is a machine of moderate 
dimensions, with everything duplicated, but of right 
and left handing, and with the base cast in one. The 
result, so far as use is concerned, means two indepen- 
dent machines, but the combined arrangement saves 
floor space, and is much handier for operation. 

Some of the Richards machines are constructed with 
® geared speed-change box, but the present mill is 
lurnished with a four-stepped pulley, seen at the rear 
in Fig. 1, driving through back-gears, the pitch circles 
of which are indicated in Fig. 2, A and B, and Cand D. 
A friction-clutch is fitted to throw either pair into 
action by moving the handle E at the front of the bed, 
which turns a shaft passing through the bed and carry- 
ing & pinion F at its opposite end tor sliding the clutch 
shipper. The shaft is mounted in bearings which have 
tails dropping into the sockets at front an back, so that 





these bearings align themselves automatically. This 
portion of detail is not shown in its correct relation 
to the general section, because, as seen in the photo- 
graph, the handles come to one side of the table axes. 
A pair of mitre-gears transmits the drive at right 
angles, and thence it is conveyed to the vertical 
shaft G by bevel-gears. On the top of the shaft a 
pinion is keyed to mesh with the table spur-wheel. 
A very long parallel bearing carries the spindle in the 
bushed hole in the bed, and the weight comes upon a 
conical bearing surface, which ensures that the spindle 
will always remain central, wear notwithstanding. 
Grooves are cut in this sloping face for the distribution 
of oil, sufficient being supplied to flood the bearing, 
from a pipe and sight lubricator at the side of the 
machine. 

Positive drive is given for the cross and down-feed 
motions through the patented type of box shown by 
Figs. 3 to 6; the first shaft (lettered H, Figs. 4 and 5) 
comes from inside the base, where it is driven by the 
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worm-gears J (Fig. 2) from the bevel-gear shaft. The 
opening through which the shaft passes is seen in this 
figure, as well as the dotted outline of the feed-box, 
and the oil-catcher embracing the lower part of the 
mouth of the hole. 

Shaft H has four spur-gears keyed solidly on it, 
and a box K fitted so as to swing around the axis, 
this box receiving its support by trunnions concen- 
tric with H. A series of pinions L, four in number, 
is located on pins driven into holes situated at 
differing radii from the axis, so that as K is re- 
volved into four successive positions, the pinions 
mesh and connect their respective gears on H, with 
companions on the upper shaft M, and establish 
speed relations accordingly. The handle N is united 
to the box K to turn it by, and a quadrant plate on 
N indicates the rate for each position, the pointer 
being seen in Figs. 3 and 4. Before the gear is 
changed the spring plunger O has to be drawn back, 
and is then let slip again into the appropriate hole 
which comes round on the periphery of the box. By 
throwing over the handle P a iow cieteh Q between 
the mitres on shaft M is slid in one direction or the 
other to reverse the direction of feed, which is taken 
out by way of shaft R. The whole casing is partly 
filled with oil through the opening 8, so that the 
gears are constantly lubricated. 

From shaft R the feed drive is carried to the screw 
and the splined shaft situated in the cross-rail 
through intermediary double gears, which provide 
eight rates, and a drop-worm device is fitted to stop 
the feed at any point, through the intervention of a 
dog set at a suitable position in the circular slot of a 
disc. By placing a handle on the squared end of the 
screw or of the splined shaft, the saddle or the 





turret slide respectively may be adjusted by hand, 
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The rates of power feed are ,); in., ;); in., {¢ in., sj in., 
é,; in., yi in., 4 in., and } in. per revolution of table. 
The usual chains and weights are absent in this 
design, the turret slides being coer by the Richards 
spring device. A box-shaped bracket is carried up 
from the saddle, and contains at the top a spiral 
spring (like that used in a clock), which can be 
wouud up to suitable tension by worm-gear. One end 
of the spring is anchored to the worm, the other to a 
narrow fusee-wheel, on which is coiled a steel cable ; 
this cable is attached at the other end to the turret | 
slide, and so a constant pull is maintained, sufficient | 
to compensate for the weight suspended. The arrange- 
ment is unaffected by the salediion of the saddle for | 
tapered turning or boring. ead-stops are fitted for | 
locking the turret slides in positions central with the | 
tables, for boring with double-ended tools. The | 
narrow-guide principle is seen in the fitting of the | 
slides to the rail, where the gibbing only occurs on | 
the bottom ledge, and clearance is left on the top- | 
most edge. he capacity of this machine is | 
36 in. in diameter by 27 in. high under the turrets, or | 
18 in. under the rail, with a downward feed of the 
turret slides of 24in. This machine was shown at | 
the recent Engineering and Machinery Exhibition at | 
Olympia. 











world’s supply of nickel; practically all the remainder 
comes from New Caledonia, a French island in the 
South-Western Pacific. In 1910 the value of the 
nickel, or matte, exported from Canada and the United 
States was 3,450,000 dols. The only refineries are in | 
the United States, and nearly six-sevenths of the | 
Canadian nickel treated for the year was refined to the | 
south of the border. The refining process raised the 
value of the Canadian ore to nearly 12,000,000 dols. 


| 
Nicken.—Canada produces about 90 per cent. of = 





RoyaL Instirution.—The eighty-seventh Christmas 
course of juvenile lectures, founded at the Royal Institu- 
tion in 1826 by Michael Faraday, will be delivered this 
year by Professor Sir James Dewar, LL.D., D.Sc., Ph. D. 
F.R.S., Fullerian Professor of Chemistry, his title being 
‘*Christmas Lecture Epilogues.” The Sotens will be 
experimentally illustrated, and the subjects are as 
follow:—Alchemy, Saturday, December 28, 1912; Atoms, 
December 31; Light, January 2, 1913; Clouds, January 
4; Meteorites, January 7; Frozen Worlds, January 9. 
The lecture hour is 3 o’clock. 





GEARED TURBINE STEAMERS FOR THE INDIAN COASTING 
Service.—The first of three turbine steamers, built by 
Messrs. A. and J. Inglis, Limited, for the South Indian 
Railway Company, was launched at the Pointhouse Ship- 
yard, Glasgow, on the 12th inst. These steamers have 

nm designed by Sir William White, to carry on a ferry 
service which the railway com is about to establish be- 
tween Dhaneshkodi, in the Tsland of Rameswaram, on the 
Indian side, and Talemanaar, in the Island of Manaar, on 
the Ceylon side. At each of these places two piers are to be 
constructed for the accommodation of the railway trains, 
and passengers and goods will be transferred directly 
between the trains and the steamers. When the monsoon 
changes the ferry-steamers will proceed to the lee side of 
** Adam’s Bridge,” through the Pamban Pass; and in 





this a practically smooth-water service will be 
secured at all seasons of the year. The distance to be 
run between the piers is approximately the same as that | 
from Dover to Calais, but for a considerable portion of | 
that distance the new steamers will run in comparatively | 
shallow water. The time to be occupied in making the | 
passage has been fixed at about 75 minutes. The authori- 
ties of the South Indian Railway Company decided that | 
the vessels should contain excellent accommodation, with | 
all modern conveniences, for a moderate number of first- | 
class passengers, and that, in addition, provision should 
be made for 500 third-class passengers, who will generally | 
be Indians, and for a certain amount of cargo. Arrange- | 
ments for ir | cattle and sheep when desired aod 
also been embodied in the design. In order to fulfil | 
these governing conditions and to attain the desired | 
speed on a comparatively shallow draught, which was | 
necessarily adopted, the three steamers have a length | 
over all pe Pwo. 260 ft., a breadth of 38 ft., a total depth | 
to the promenade-deck of nearly 19 ft., and their 
tonnage will be rather less than 700 tons. The poopelling 
machinery will consist of two sets of geared turbines of 
the latest Parsons type, one high-pressure and one low- 
pressure being coupled to each of two shafts by means of 
machine-cut gears, each shaft driving one of the twin 
screws. This gearing has been made by the Parsons 
Marine Steam Turbine Company to the order of Messrs. 
Inglis. The rate of revolution of the turbines will be 
about 3000 revolutions per minute. In each low-pres- 
sure turbine casing an astern turbine of high power 
is incorporated in order to give exceptional handiness to 
the steamers, which will work from and to fixed berths 
at the piers on both sides. In order to facilitate the 
manceuvring of the vessels when leaving or resching their 
stations at the piers, bow rudders have also been fitted. 
The boilers are of the Yarrow type, and have been con- 
structed by Messrs. Yarrow to the order of the principal 
contractors for the vessels. Arrangements will Ss made 
for burning either Indian coal or oil fuel, as may be 
“decided hereafter. The fact that Indian coal may lose 
to be employed on this comparatively fast service has 
involved much larger dimensions in the boilers 
would have sufficed with superior qualities of coal, such 
as are used in British cross-Channel steamers. 
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DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS. 
(Specially compiled from Official Reports of London Metal and Scotch Pig-lron Warrant Markets.) 


AvGusT. 





(ar75) AUGUST. 
In the accompanying 


represents Is. in the case of tin-plates, hematite, Scotc 


SEPTEMBER. 





SEPTEMBER. 
each vertical line re ren a market day, and each horizontal line 


OcToBER. 


OCTOBER 


and Cleveland iron, and ll. in all other cases 


The price of quicksilver is per bottle, the contents of which vary in — 70 lb. to801b. The metal 


prices are per ton. Heavy steel rails are to Middlesbrough quotations. 


-plates are per box of I.C. cokes. 





Tue MAKING or THE Panama CaNaL.—An interesting | 
series of kinemacolour views are being shown at the Scala 
Theatre illustrative of the various constructive operations 
in the making of the Panama Canal. From these views 


than | it is possible to gain a very clear idea of the magnitude of 


the work, whilst special interest attaches to the methods 
of excavation and handling of materials shown. Views 


of the Mindi Cut, both before and after water was 
admitted, are given, whilst the locks and dam at Gatun 
are to be seen in various stages of the work. Possibly 
the most impressive views are those showing the work 
on the famous Culebra Cut, which give an excellent idea 
of the vast amount of excavation that has been done at 
this point. 
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GASEOUS EXPLOSIONS.* 

Fifth Report of the Committee Appointed for the Investi- 
gation of Gaseous Explosions, with Special Reference to 
Temperature. 

Five meetings of the Committee have been held, one at 

the Central Technical College, when Professors Callendar 

and Dalby were good enough to show the members of the 

Committee the apparatus used in their experiments on 
as-engines, and four (by the kindness of Dr. Dugald 

Ylerk) at 57-58, Lincoln’s Inn Fields. In accordance with 

their previous practice, notes dealing with their current 

work have been presented for discussion by members of 
the Committee, as follow :— : 

No. 21. Measurements of Turbulence Caused by Suction 
in the Gas-Engine, by B. Hopkinson. j 

No. 22. Rate of Flow of Air through a Round Orifice, 
by W. Watson. re : 

No. 23. Experiments on Some Conditions which Cause 
Great Variation in the Rate of Inflammation within the 
Gas-Engine Cylinder, by Dugald Clerk. 

No. 24. Effect of Turbulence on Heat Flow, by Dugald 
Clerk. 

No. 25. The Effect of Turbulence on Rate of Ignition 
and of Heat Loss, by B. Hopkinson. ; 

No. 26. The Flow of Heat from a C of Air 
Subject to Cyclical Variations of State in the Cylinder of 
a Gas-Engine, and the Comparison of the Temperature 
Readings of a Platinum Thermometer with the Tem- 

rature Computed from the Pressure-Volume Diagram, 
yy W. E. Dalby. ' 

During the season 1911-12 the experimental work by 
members of the Committee has been continued, and some 
of it has been brought to a conclusion. Much of this 
work has consisted of measurements of radiation and of 
turbulence in a gaseous explosion, and W. T. David, a 
pupil of Professor Hopkinson, has published an important 
paper in the Philosophical Transactions of the Royal 
Society, dealing with the first of these matters. The rest 
of this work has not yet been published, but an abstract 
of the results obtained is given in the body of this Report. 
Professor Dalby has continued his measurements of the 
suction temperature in gas-engines and of the gas tem- 

‘rature reached in compressing and expanding. air. 
Pocteane Watson has read a paper on the measurement 
of air-flow by means of an orifice, the results of which 
make available for use an accurate and simple method of 
measuring the supply of air to a gas-engine, and will 
therefore be of great value to those engaged on experi- 
mental work on such engines. z 

In this report the Committee propose to give a short 
review of the present state of knowledge with regard to 
the heat-flow from the working substance of a gas-engine 
into the cylinder-walls. It is unnecessary to insist on 
the importance to practical designers of this side of the 
theory of internal-combustion engines. It is now fully 
recognised that a great io of the difficulties experienced 
in the construction and working of these engines is ulti- 
mately due to heat-flow, and the subject has been brought 
into special prominence in recent years by the introduc- 
tion of large cylinders, in which these difficulties have 
= partially been overcome. 

he rate of flow of heat from the to any part of the 
walls at each instant of time depends upon the then state 
of the gas as regards temperature, density, and motion, 
and also on the temperature and condition of the wall 
surface. It differs widely at different points of the 
expansion stroke, being far greater just after firing, when 
the gas is at a high temperature and highly comp 

than towards the end of expansion. There will, however, 

be a certain mean rate of heat-flow into any patch of the 

cylinder-walls, and heat must be conducted from that 
patch on the whole as fast as it goesin. In order that 
the heat may be conducted away at the required rate 
there must be a certain temperature gradient in the metal, 
and there will be a corresponding mean surface tempera- 
ture. Superposed on the mean surface temperature are 
variations due to the varying rate of heat-flow at different 
parts of the cycle. The thermal conductivity and capa- 
city for heat of cast iron are, however, so large that these 
variations on a clean metal surface must be small—a 
conclusion which has been verified by Coker, who found 

& maximum cyclical change of but 7 deg. Cent. at a depth 

of 0.015 in. in the wall of the combustion-chamber of an 

engine running at 240 revolutions per minute. If the 
metal surface is not clean, the variation at the surface of 
the carbon or other deposit may be much greater. 

The important practical question is the mean rate at 
which heat goes into each part of the surface, and the 
resulting mean distribution of temperature. The chief 
problem in designing re a gas-engines is to control the 
mean temperature distribution by water-jacketing or 
otherwise in such a way that the metal does not get over- 
strained by unequal expansion nor reach a temperature 
sufficient to ignite the = The temperature gradient 
necessary to sustain the flow of heat from the inside of a 
combustion-chamber to the external water is not likely to 
exceed 50 deg. Cent. per inch. At places where the metal is 
not thick, and effective external circulation of water is 
possible, cooling does not present great difficulty ; but at 

laces which are not near to the cooling water, so that the 

eat has to travel a long way, the temperature must be 
high to give the necessary gradient. Thus the central 
portion of the head of an ordinary flat-faced piston, if not 
water-cooled, gets very hot, paening a temperature of 
perhaps 600 deg. Cent. in a four-cycle engine of 24-in. 

re. The piston expands considerably in consequence, 
the expansion ming species at the centre than at the 
edge, which is ingly put into tension. In larger 
cylinders the stresses in the piston set up by unequal 


* Presented to Section G of the British Association at 
Dundee, on Saptember 5, 1912. 





heating, and the danger of pre-ignition arising from the 
hot metal, necessitate the ing of this part by the 
circulation of oil or water. Even the great thickness 
of metal in certain portions of the combustion-chamber, 
and the difficulty of keeping the water flowing properly 
in every corner, may cause high | temperatures. 

The heat carried away by the cooling water and by 
radiation is the total given to every part of the walls, and 
its measurement gives no information on the important 
question of the manner in which the flow is distributed 
over the walls. It is certain, however, that the greater 
part of the heat-flow in a cycle occurs in a comparatively 
short time just after the moment of ignition, and passes 
therefore into the surface of the combustion-chamber and 
valves and into the face of the piston. But little goes 
into the barrel of the cylinder, which is not uncovered 
until the density and temperature of the gases have fallen. 
That this must be so is obvious, but the itude of the 
effect is perhaps not generally recognised. Dugald Clerk 
found in his experiments on the compression and expan- 
sion of flame* that the average heat-flow per square foot 
per second in the first three-tenths of the stroke is 
times that of the average over the whole stroke for equal 
temperature differences, and he calculates that the actual 
rate of heat-flow in the first three-tenths is six times that 
of the whole stroke in ordinary gas-engines working at 
full load. This estimate, however, does not include loss 
due to radiation before maximum temperature. In the 
actual firing and expansion stroke of a gas-engine the 

ifference must be even more when radiation and other 
losses incurred before maximum temperature are included, 
and it is probable that in discussing the problem of 
cooling the metal it is a sufficiently good approximation 
to neglect the heat-flow into the outer half of the barrel 
altogether. Professor Hopkinson informs the Committee 
that he has worked a gas-engine cylinder of over 30 in. in 
diameter in which there was no water circulation round 
the barrel at all. The whole of the heat passing into the 
barrel was in this case removed either by radiation or by 
conduction into the piston, nor was the cooling which was 
applied to the piston much more than that found 
necessary on other parts of the walls of the combustion- 
chamber. In small engines with uncooled pistons the 
water-jacket round the barrel is necessary to keep the 
piston cool. 

In the scientific analysis of gas-engine phenomena the 
facts stated in the last paragraph are important because 
they show that the heat-flow is not much different from 
that which would occur in a closed vessel of invariable 
volume having the form and size of the combustion- 
chamber, the mixture fired ay dey course, the same 
composition, density, movements. &c., as in the engine. 
Some allowance must be made for the fall of temperature 
and density which occurs in the initial stages of the 
expansion in the engine, but this will be of the nature of 
a correction, and will not affect the value of the general 
conclusions as to the effect of the various factors in heat- 
flow which may be drawn from closed-vessel experiments. 


Tue Factors in Heat-Fiow. 


1. The re of the ype 1 loss Z 4 pane | 
a gaseous explosion in a confined space depends partly on 
the state of the gas and partly on the state of the walls 
of the enclosure. Dealing first with the walls, it is obvious 
that the higher the surface temperature the less rapid will 
be the flow of heat, which, generally speaking, depends 
on the difference of temperature between the gas and the 
surface. If the metal surface be clean, the surface tem- 
perature cannot rise by more than an insignificant per- 
centage of the temperature difference ; but if it be coated 
with a non-conducting layer, the exposed surface may be 
heated by the first rush of heat after ignition to such an 
extent as materially to check the subsequent flow. For 
instance, Hopkinson found that a layer of brown paper 
révo. in. thick pasted inside an explosion vessel of 
1 cub. ft. ney would reduce the rate of heat-flow in 
the first tenth of a second following maximum pressure 
by more than 30 per cent.t The surface of the paper was 
not charred, but it must for an instant have reached a 
temperature of several hundred d Centigrade in 
order to produce such a result. This shows that a badly- 
conducting deposit of carbon in a gas-engine may materi- 
ally reduce heat-flow. Since the high surface tempera- 
ture occurs just after explosion, it will not necessarily 
cause pre-ignition, though, of course, if the mean tempera- 
ture be high, so that the surface remains red-hot through- 
out the cycle, it will have that effect. 
2. Radtation from the Gas.—Of more scientific, though 
rhaps of less practical, interest is the reduction in heat- 
oss which is found when the walls are highly polished. 
This is dae to the fact that radiation is an important, if 
not the principal, agent in the transfer of heat from the 
gas to the metal. This matter was dealt with in the third 
re} of the Committee, and it is unnecessary to recapi- 
tulate the results there given. It has, however, been 
carried a good deal Sortie by the researches of W. T. 
David, who has investigated the relation between the 
amount of the radiation and the mean temperature of 
the gas.t He finds that the rate of loss from this cause 
varies roughly as the fourth power of the absolute tem- 
perature. Thus the products of exploding a 15 per cent. 
mixture of coal-gas and air in a cylindrical vessel 1 ft. 
by 1 ft. radiate about 5 gramme calories per square centi- 
metre per second when the absolute temperature is 2100 
deg. Cent. (maximum pressure); but a tenth of a second 
later, when the temperature has fallen to 1700 deg. Cent , 
the radiation is only half as great. 





* Proceedi of the Royal Society, A., vol. lxxvii. 
(1906), page 500. 
t See Encingenina, September 11, 1908, page 328 


$ Philosophical Transactions of the Royal Society, A., 
vol. cexi., page 375. 














_ Ina closed-vessel explosion the rate of heat-flow dimin- 
ishes with very great rapidity as the i cools down after 
ignition. Thus Hopkinson found t the ucts of 
_—s: mixture of coal-gas and air in a closed cylin- 

rical vessel 1 ft. by 1 ft. lost heat at the rate of 10 
gramme calories per square centimetre per second at the 
moment of maximum pressure, when the temperature 
was 1760 deg. Cent. One-fifth of a second later, when 
the mean temperature was 1300 deg. Cent., the rate of 
heat-loss was reduced to 34 calories, or only one-third of 
its value at maximum temperature.* One cause of this 
is the fact that when the flame first touches the walls the 
heat is drawn almost wholly from the surface layer of gas 
in contact with them, and the flow is at first extremely 
rapid. This surface layer soon parts with its heat, an 
further supplies have to be drawn from the inner portions 
of the gas, the cool surface layer now acting as heat 
insulation. But it is probable that the rapid reduction 
in radiation as the temperature falls is quite as important 
a factor in this phenomenon. In the gas-engine it is, of 
course, accentuated by the reduction of temperature 
consequent on expansion. The closed-vessel experi- 
ments lend confirmation to the view already expressed— 
that in the gas-engine the rate of heat-fow per unit 
of area has fallen to a comparatively small value when 
the piston has moved a short distance out on the expan- 
sion stroke. 

An important practical uence of radiation is the 
greatly inc loss of heat which occurs when the mean 
pressure in an engine is increased by increasing the 
strength of the mixture. The jacket loss and the metal 
temperatures are raised in a much Ts sow proportion than 
the fuel consumption, and the efficiency is diminished. 
In vay large engines this sets a fairly sharp limit to the 
possible output, which is, as a rule, considerably less than 
the maximum of which the engine would be capable if it 
were given all the fuel that it could take. If the load be 
in excess of this limit, the engine overheats rapidly, in 
consequence of the greatl increased heat-flow. 

3. The Effect of © Sele Dimensions on Heat-Flow.— 
At first sight it might appear that heat flow is a surface 
phenomenon—that is, the number of calories per square 
centimetre per second passing into the walls of an engine 
or explosion vessel containing a gas at a given tempera- 
ture and density should be independent of the volume. 
This view, which is rather widely held, is, however, 
certainly erroneous, and probably to a considerable 
amount. The effect of radiation is necessarily to make 
the heat-loss per unit area from a large volume greater 
than that from a small volume, because the walls receive 
radiation from the inner layers as well as from the 
portions nearer to them. At some depth, of course, the 
radiation will cease to be sensible, and when that has 
been reached the radiation from the whole mass will not 
be increased by further increasing its volume. The ex- 
periments of David, to which reference has been made, 
show that the transparency of the products of an explo- 
sion while still at a high temperature is very great, and 

to the conclusion that the heat-loss per unit area from 
a mass of glowing gas would go on increasing with the 
volume of the mass until that volume is comparable with 
the ae sizes of gas-eugine cylindernow made. David 
found that the radiation after an explosion in a cylindrical 
vessel 1 ft. by 1 ft. was nearly twice as t when the 
walls of the vessel were highly polished as when they 
were black. The effect of completely polishing the 
interior of a vessel is, so far as radiation is concerned, 
much the same as greatly enlarging the volume of enclosed 
pas so that this experiment gives an idea how far the heat- 
oss from the gas in a cylinder 1 ft. in diameter falls short 
of that in a very large cylinder. It is quite clear that in 
a 12-in. cylinder the limit of size beyond which heat-loss 
per square foot does not increase is far from having been 
reached. 
One practical aspect of this question is the relation 
between size and thermal efficiency. This was fully 
discussed by Callendar in a paper read before the Institu- 
tion of Automobile Engineers in 1907,+ who pointed out 
the probability that some part of the radiation loss was 
proportional to the volume. If heat-loss were simply a 
question of the surface exposed, the percentage losses in 
similar engines should be reduced in proportion to the 
linear dimensions, and there should be a corresponding 
increase in efficiency. But in so far as heat-flow increases 
with the volume, the efficiency of large and small engines 
will become more nearly the same. Of even greater im- 
portance practically is the absolute amount of heat-flow per 
square foot, since it is this which determines the internal 
temperatures, and so sets a limit to the output of the 
engine. The results cited show broadly that this quan- 
tity must be considerably greater in an engine of, say, 
3-ft. bore than in one whose cylinder diameter is only 
1 ft., and that the difficulty of designing and working the 
first is not alone due to the greater thickness of metal, 
but also to the greater heat-flow. 

4. The Effect of Density.—The density of the gas in a 
gas-engine explosion is from four to seven times that of 
the atmosphere. In the Diesel engine it is, of course, 
very much greater. The effect of this factor is greatly 
to increase the heat-flow as compared with an ordinary 
closed-vessel explosion, where the density is that of the 
atmosphere, and the vessel similar in size and shape to 
the combustion-chamber. A rough notion of the magni- 
tude of this effect can be obtained by comparisons of the 
jacket-loss in a gas-engine when the total quantity of 
combustible mixture is altered by throttling or otherwise, 
the composition remaining the same. It has been found 
that the total heat carried away from the jackets in- 


* Proceedings of the Royal Society, A., vol. lxxix., 


138. 
f Proceedings of the Institution of Automobile Engi- 
neers, April, 1907. 
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creases with the quantity of mixture, but not quite in 
proportion thereto. A similar result is obtained from 
closed-vessel explosions; it is found that the 
after firing a mixture of given composition falls relatively 
less rapidly when the pressure before explosion is higher, 
but the absolute amount of heat-loss in a given time is 
greater.* The quantitative relation between heat-flow 
and density seems to be complicated and dependent upon 
the size and shape of the enclosure. In one experiment 
on a gas-engine of 11} in. bore the jacket loss varied as 
(density) when the density at the moment of the explo- 
sion was varied from three times atmospheric to about 
six times.t After an explosion in # cylindrical vessel 
1 ft. by 1 ft., the absolute rate of heat-loss is sougney 
twice as great when the initial pressure is 14 atmosphere 
as when it is 4 atmosphere, corresponding to the relation 
(density)°6.t 

The relation between heat-loss and density in an explo- 
sion vessel is dependent upon two factors—namely, radia- 
tion and direct surface loss by convection and conduction. 
Tc a first approximation it may be expected that the heat 
radiated from a given mass of gas at a given temperature 
will be independent of the volume which it occupies, 
because the number of radiating molecules is the same. 
Thus, to obtain from closed-vessel experiments at atmo- 
spheric density an estimate of radiation in a gas-engine 
in which the ratio of compression is, say, 5, it would be 
necessary to experiment with a vessel of the same 
shape as the combustion-chamber, but of five times the 
volume. 

From the work of David, however, it would appear that 
the radiation increases slightly with the density, so that 
the flame in the gas-engine would radiate a little more 
heat than an equal amount of gas at atmospheric density 
in the closed vessel.§ The effect of the other element in 
heat-loss—namely, convection currents—is probably more 
affected by the density than is radiation, and may, 

rhaps, increase in proportion thereto. The heat-carry- 
ing power of the gas depends upon its capacity for heat 

r unit volume, and this increases in proportion with the 

lensity. 

Thus it may be expected that the amount of heat 
transferred to the walls from the interior by a given 
amount of bodily movement of the gas will increase more 
or less in proportion to the density. It is therefore to be 
expected that the combined effect of these two factors, 
radiation and convection, will be to make heat-loss in a 
vessel of given form increase according to some fracticnal 
power of the density. 

The most important practical question connected with 
the relation between density and heat-loss is the effect 
of degree of compression on the working and efficiency 
of gas-engines. To put the matter in its simplest form 
we may suppose that the engine has a cylindrical com- 
bustion space and flat-headed piston, so that the enclosure 
containing the at the moment of firing is a cylinder. 
The length of this cylinder will in most cases be a 
fraction of the diameter, the ratio of diameter to length 
being of the same order as the compression ratio of the 
“eho < ha 

he problem, then, is to determine how the amount 
and distribution of heat-loss to the walls is altered when 
the compression ratio of the engine is changed, say, by 
lengthening the connecting-rod. In the ordinary case 
of a fairly high compression ratio, the effect of this 
alteration will be to reduce the length of the cylindrical 
combustion space without changing its diameter, and to 
keep the mass of pao confined therein substantially con- 
stant, so that the density goes up in inverse proportion to 
the — of the space, At the same time there will be 
a small rise in the temperature of the fired mixture 
consequent on the higher temperature before firing. This, 
however, would not be very much, amounting to about 
_ ~~ Cent. for an increase in compression ratio from 

to 6. 

The average heat-loss per square foot to the surface 
will increase, but not in proportion to the density. On 
the other hand, the area over which that loss is distri- 
buted is reduced, but again in a considerably less propor- 
tion than the density. For instance, with an engine of 
equal stroke-bore ratio, having a cylindrical combustion- 
chamber, the result of increasing the compression ratio 
from 4 to 6 will be to reduce the surface of the combus- 
tion-chamber by nearly 16 per cent. The density is, of 
course, increased 50 = cent., and if the heat-loss increases 
in a greater ratio than the square root of the density, 
which is almost certainly the case, the effect of this 
increase of compression would be to increase the total 
heat-loss, and therefore to diminish the efficiency of the 
engine relative to the air standard. This in the case 
supposed would not, of course, lead to any reduction in 
actual efficiency, because the greater heat-loss would be 
more than counterbalanced by the increase in the effi- 
ciency due to increased expansion. But it is clear that if 
the process were carried sufficiently far the absolute 
efficiency might also be reduced. Some approach to this 
state of things was found by Burstall, when the compres- 
sion exceeded about 7.|! 

The conclusion gained from practical experience, that 


* “The Gas, Oil, and Petrol Engine,” by Dugald 
Clerk, vol. i, (Longmans, 1910), chapter 7. 

+ Proceedings of the Institution of Civil Engineers, 
vol. clxxvi., page 234. 

t David, loc. cit. 

§ David, loc. ctt., page 404. 

| Peoceedings of the Institution of Mechanical Engi- 
neers, 1908, page 5 (also ENGINEERING, vol. ]xxxv., page 
128). See also Professor Callendar’s remarks in discus- 
sion on paper by Dr. Watson, Proceeding of the Institu- 
tion of Automobile Engineers, vol. iii., page 457, w 
the limit of Pe poy par compression in the petrol- 
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there is a point beyond which it will not pay to increase 
the compression in 


the , is therefore in full 
accord with the results of laboratory experiments on the 
relation between density and heat-flow. Not only is there 
a point beyond which increasing compression is not fol- 
lowed by an increase in efficiency, but before that point 
is reached the flow of heat per unit area is increased to 
an amount at which trouble will in to arise on 
account of the difficulty of cooling. It is sometimes 
supposed that the difficulties which arise from pre- 
ignition when the compression is increased too far are 
due in some way 4 — Mr - temperature of <4 
consequent on the hig’ iabatic compression. It 
ap hiee improbable, however, that this has much to do 
with the matter. The real cause of pre-ignition is the 
overheating of some part of the interior surface of the 
metal or of a deposit thereon, due to excessive heat-flow 
following an inc density. If the metal could be 
kept clean and cool, compression could be carried to 
very much higher values than are now used in practice 
without any danger of pre-ignition. 

The effect of increasing density on heat-loss is, how- 
ever, a matteron which further experimental evidence is 
needed. A comparison of the rates of loss after explo- 
sions in a series of cylinders of the same diameter, but of 
different lengths, the density of the mixture fired being 
varied in inverse proportion to the length (so as to keep 
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(2997.4) 

Fic. 1.—Ordinary ignition, a to b, takes 0.037 second; trapped 
ignition on third compression ; line a’ to b’ takes 0.092 second ; 
mixture in both cases, 1 volume gas, 9.3 volumes air and other 
gases. 
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Fie. 2.—Ordinary ignition, a tob, takes 0.033 second ; trapped 
ignition on third compression ; line a’ to b’ takes 0.078 second ; 
mixture in both cases, 1 volume of gas, 9.3 volumes of air and 
other gases. 


the total quantity constant), would be of great interest. 
Such a comparison would throw direct light on the heat- 
flow in an actual gas-engine if among the cylinders tried 
were some in which the length was a fraction—say, one- 
sixth to one-third—of the diameter. In many gas-engines 
the shape of the combustion space is approximately of 
this character. 

5. Turbulence.—During the suction stroke of a gas- 
engine, or during the period of injection in an engine 
c from a separate compressor, the mixture of gas 
and air which is subsequently to be exploded enters the 
engine through the valves or ports at a high velocity, so 
that the gas within the cylinder is in a state of eddying 
or turbulent motion. This motion gradually dies away 
after the valves are closed, but will persist for some time 
during the compression stroke, so that at the moment of 
explosion there may still be a good deal of turbulence. 
In consequence of this motion of the gas the convec- 
tion of heat will on more rapidly, and what may be 
called the “effective conductivity” of the gas will be 
increased. 

Perhaps the most obvious direction in which to look 
for the effects of turbulence in gas-engines is the relation 
between speed and fuel economy, and this aspect of the 
matter has been discussed by Callendar, Lanchester, and 
others. On the one hand, it may be expected that the 
longer the time taken over the operations of compres- 
sion and expansion the more heat, other things being the 
eame, will pass into the walls during that — As 
against this must be set the consideration that, with a 
given valve opening, slow means less turbulence, 
first, because the velocity of ed of the gas is less, and, 
cecond, because the time available for the resulting tur- 
bulence to die out under the influence of viscosity is 
longer. Reduction of speed therefore means less effec- 
tive conductivity, and it is even conceivable that on this 
account heat-flow per cycle may be less and the fuel 


flow upon economy is not very marked, and it is there. 
fcre not surprising that no decisive verdict has yet been 
ae on the relation between economy and speed. 
here is no doubt that, given satisfactory ignition 
economy is somewhat improved by increasing the speed. 
but the relation between these two things has not been 80 
mip ee ie as to permit a conclusion to be 
wn about the part played by turbulence ; nor, in view 
of the complication of the question, does it seem likely 
that much information can derived from this source, 
A more promising line of inquiry would be a direct 
measurement of jacket losses at different speeds. The 
Committee are not aware that any very accurate measure- 
ments of jacket loss at different 5; is, other conditions 
being kept rigorously the same, have ever been under- 
taken. From some rather rough measurements of this 
character made by various members of the Committee, it 
appears that the heat-loss per cycle does undoubtedly 
diminish with increase of speed, but not in proportion 
thereto. 

The complete elucidation of the part played by turbu- 
lence in the working of a gas-engine seems, however, to 

uire more direct methods of investigation than the 
ordinary tests. During the past year Dugald Clerk has 
applied his method of indicating the engine with tripped 
valves, so as to obtain a “‘ zigzag” diagram, to the investi- 
gation of this point. During the first expansion line in 
such a diagram there is present the normal amount of 
turbulence which obtains in the ordinary working of the 
engine ; during the second and later expansions of the 
‘* zigzag” the turbulence has practically died out. We 
have here obviously a method of considerable delicacy for 
detecting and measuring the effect of turbulence in causing 
heat-loss on the expansion line. Clerk has found that in 
the compression and expansion of air or carbon dioxide 
without firing, the engine being simply motored round, 
the rate of heat-loss at a given temperature is greater in 
the first compression after drawing in the charge than in 
the subsequent compressions. 

For the purpose of studying by this method the effect 
of turbulence on heat-loss in the ordinary working stroke 
of a gas-engine, Clerk tried the experiment of drawing 
a combustible charge into the engine in the ordinary 
way, and then tripping the valves and compressing and 
expanding this charge for one or two revolutions before 
firing. By this means the turbulence which, in the ordi- 
nary method of working, persists till the moment of 
firing was given time to die away. It was expected that 
a comparison of an expansion line obtained in this 
manner with that following a normal ignition would 
show the effect of turbulence on heat-loss. While the 
experiment did not give any very clear indication on this 
point, it was the means of bringing to light a matter of 
perhaps greater importance. Clerk found that the result 
of damping down the turbulence was to retard the rate 
of inflammation of the gas toa very remarkable extent, so 
that the character of the diagram was completely altered. 
Two of Clerk’s diagrams are reproduced (see Figs. 1 and 
2), from an inspection of which the importance of this 
point in the working of gas-engines will be appreciated. 
If ignition be delayed until the combustibie mixture 
taken into the engine has been compressed and expanded 
twice and then again compressed, the period of inflam- 
mation is about two-and-a-half times that of a normal 
— in which the gases have some turbulent motion. 

he diagrams shown, Figs. 1 and 2, were taken by 
an optical indicator from an engine of 9-in. diameter 
cylinder and 17-in. stroke when running under ful] load 
at 180 revolutions per minute. The engine was fitted 
with two electric igniters, one operating at the charge 
inlet-valve at the back of the combustion-chamber, and 
the other operating at the side of the cylinder close to 


the piston. In Fig. 1 the back electrical ignition was 
used, and in Fig. 2 the side igniter was in operation. It 
has been noticed more than once that the period of in- 


flammation in the gas-engine is considerably less than 
that obtaining in an explosion of a similar mixture in a 
closed vessel of the size of the combustion-chamber, and 
it must have occurred to many that, were it not for this 
fact, it would hardly be possible to work internal-com- 
bustion engines at reasonably high speeds, because the 
ignition would be too slow. It now appears that this is 
wholly, or almost wholly, due to the act that the gas in 
the engine is in turbulent motion. 

Simultaneously with the experiments by Dugald Clerk, 
described in the last paragrap Professor Hopkinson 
with the assistance of his pupils, Messrs. Miley and 
eache) carried out some measurements of the effect of 
turbulence on heat-loss and inflammation phenomena in a 
closed-vessel explosion. LO scr pom vessel, 1 ft. in dia- 
meter by 1 ft. long, was |, and was lined with copper 
strip, the rate of heat-loss being measured by a record of 
the rise of electrical resistance of this strip. A small fan 
was mounted in the centre of the vessel, and comparisons 
were made of the result of exploding the same mixture, 
first with the fan at rest, and second when the fan was 
driven at a speed of several thousand revolutions per 
minute. These experiments also showed the great in- 
crease in speed of inflammation consequent on the motion 
of the gas. Taking a mixture of 10 per cent. of coal-gas 
and 90 per cent. of air, the time from ignition to maxi- 
mum re with the gas at rest is about 0.13 second ; 
with Ste running at 2000 revolutions per minute this 
time was reduced to 0.03 second, and at a speed of 
4500 revolutions per minute to 0.02 second. The effect 
on heat-flow was also very marked. At maximum 
ressure, with a 10-per-cent. mixture, the rate of flow of 
eat was approximately doubled when the fan was 


running at a speed of 4500 revolutions per minute, the 
mean temperature of the gas in the two cases being the 
same (about 1600 deg. Cent.). 

to note that at the higher tem 


It is interesting, however, 
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economy greater at the lower speed. The effect of heat- 
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flow from the was not materially altered by the tur- 
bulent sation apeiened by the fan. This is doubtless 
due to the fact that at such temperatures radiation is an 
important agent in the transfer of heat, and this would 
probably be unaffected by the motion of the gas. 

For the application of the results obtained with the 
closed vessel and the fan to the gas-engine, it is necessary 
to get some measure of the amount of turbulence remain- 
ing in the latter at the end of the compression stroke. 
Mr. H. J. Swain, under the direction of Professor Hop- 
kinson, has made some measurements during the past 
year bearing upon this point. It is hoped that full 
details of these experiments, and of these cited above, 
will be published in the course of the next few months. 
and the results only need be given here. The method 
used was to determine the rate of loss of heat from a 
platinum wire mounted in the combustion-chamber of a 
gas-engine, the wire being heated by an electric current 
Within moderate limits of temperature the heat-loss from 
such a wire is proportional to the temperature difference 
between it tg the surrounding gas. The ratio between 
heat-loss and temperature difference is a measure of the 
effective conductivity of the gas, and depends upon its 
temperature, density, and state of motion. If the first 
two factors are the same, then the effective conductivity 
depends only upon the state of motion, and may be taken 
asa measure of its amount. The wire was mounted in 
the combustion-space of an engine of 7-in. bore and 15-in. 
stroke, which was motored round so as to compress and 
expand charges of air, the gas supply being cut off, and 
comparative measurements of effective conductivity at the 
top of compression were made, first, with the engine-valves 
working in the ordinary way, and, second, with the valves 
closed, so that the same charge of air was continually 
compressed and expanded, and there was therefore no 
turbulence resulting from suction. It was found that at 
240 revolutions per minute the conductivity was more 
than 60 per cent. greater in the first case than in the second, 
while at 60 revolutions ws minute the difference was only 
about 20 per cent. In these comparative experiments the 
temperature and density of the gas were the same, and the 
difference could only be due to the motion. From measure- 
ments of the heat-loss from a similar wire in the closed 
vessel, Hopkinson infers that the motion of the gas with 
a fan speed of 2500 revolutions per minute is probably 
considerably greater than that obtaining in the gas-engine. 
At this speed the heat-flow at a temperature of 1600 deg. 
Cent. or over is increased by an amount of the order of 
25 per cent., and, while it is certain that turbulence is 
responsible for some increase of heat-flow in the gas- 
engine, it is improbable that this is such as materially to 
affect the thermal efficiency, though it is of importance 
in the problem of cooling. The great influence of this 
factor on this manner of inflammation which has been 
disclosed by these experiments of Clerk, and of Hopkin- 
son also, makes the subject worthy of more detailed 
investigation. 

The Committee consider that their work can be con- 
tinued with advantage, and they therefore recommend 
that they be reappointed. Out of the t of 602. allotted 
to the Committee at the Portsmouth meeting, 45/. has 
been expended in assisting individual members with their 
experimental work. The Committee are of opinion that 
the Association grant would be better applied if the whole 
of the money ceuld be assigned to one laboratory, where 
experiments having a direct bearing on the work of the 
Committee could be carried out. Arrangements with this 
object are under consideration and will, it is expected, 
be con cluded before the meeting of the Association. In 
these circumstances the Committee feel justified in asking 
for a grant of 100/. 





Rapium IN SwepEn.—It may be remembered that an 
earlier Swedish concern for the extraction of radium 
found it expedient to discontinue its work, pending the 
perfecting of a new method, for the extraction of 
radinm from certain slate deposits. The new process is 
now understood to have been fully tested and found 
satisfactory, with the result that a strong company, with 
partly Swedish and partly foreign capital, is hikely to be 
soon formed. 





GERMAN SHIPBUILDING.—An unusual increase in Ger- 
man tonnage is at present going on, and most of the large 
companies have an almost unprecedented number of 
vessels in the building. Thus the Hamburg-Amerika 
line, on October 1, had no less than nineteen ocean 
steamers, of an aggregate tonn of 270,000 — 
register-tons in course of construction, including three 
fast boats, each of 50,000 tons, for the Hamburg-New 
York trade; further, a passenger and cargo steamer for 
the Panama trade of 19,000 tons, and a similar vessel, 
of 18,000 tons, for the La Plata trade. The North 
(rerman Lloyd hasduring the present year ordered eleven 
steamers, of an aggregate of 108,000 gross register tons, 
amongst them a passenger and cargo steamer of 35,000 tons, 
whilst at the ey eye | of the present year there were 
already on order four steamers, of an aggregate of 47,000 
tons. The Hansa Steamship’Company, Bremen, had at 
the beahonias of —, x hp ga ne their 
aggrega’ onnage 1 « tons. e Hamburg- 
South American Steamehip Company, at the beginning 
of the year, had four steamers, representing 26,000 tons, 
- —— - up till October 1 four a oe steamers have 
een ordered, their te tonnage being 56,000 tons. 
The German- Australian Steamship Songeur have eleven 
Steamers under construction, of an aggregate of 110,000 
tons; the figures for the Argo Steamship Company, 
Bremen, were three steamers at the beginning of 1912, 
and four since ordered. Most of the companies have 
found it ect 5 or expedient to increase their capital 
in consequence of the many new steamers ordered. 





DEVELOPMENT IN AUXILIARY UNITS 
BETWEEN EXHAUST-PIPE AND BOILER.* 


By Witi1amM Werr (Member). 


THE fact that present-day interest is more largely con- 
cerned with the perfecting of apparatus, makes it the 
more necessary to keep in view and to record the main 
principles, for, while the details of design are merely 
temporary phases, the principles are permanent. In 
stating the principles I have arranged them according to 
the respective apparatus, and have annexed the approxi- 
mate dates when they were enunciated :— 


Surrace CONDENSERS. 


1879. 

1. In an efficient surface condenser the steam should 
take such a course that it will flow over all the tubes and 
at « uniform velocity, and no spaces should be left which 
permit of short-circuiting. 

2. The steam inlet to a condenser should be arranged 
as far as possible from the air-outlet. 

3. The circulating-water course should be as nearly as 
possible ope to that of the steam. 

4. To obtain the maximum hot-well temperature the 
entrance steam should make contact with the condensed 
water. 

5. To obtain 4, separate outlets should be provided for 
air and conde water. 

6. To obtain 4, separate pumps must be employed for 
air and water, but on eme’ cy the water-pump should 
handle air and water, and the air-pump also handle water. 

7. To obtain maximum efficiency from the air-pump it 
should be cooled itself or the air and vapour cooled in the 
suction passage, 1891 


8. The provision of an air-cooling compartment in a 
surface condenser. 

9. Submerged cooling surface for specially cooling con- 
densed steam. 

10. Extraction of condensed water by a pump controlled 
by float-gear in the condenser. 


AIR AND ConpDENSED-WaTeR Pump. 


1871. 
1. The pumping of water at its evaporation tempera- 
ture by means of one pump discharging into another to 
create an artificial head on the second pump. 


1871. 
2. The provision of three-way steam, water, and air- 
eductors for removing air from condensers. 


1879. 
3. Separate pumps for air and water. 
4. Rotary continuous-action pumps as water-extraction 
pumps for condensers. -_ 
1880. 


5. The provision of a steam-jet to give a head or pres- 
sure to water drawn from a condenser to enable it to pass 


to the air-pump. 
Frep-Pump. 


1880. 

1. Feeding boilers by an independent steam-pump, the 
speed being controlled by a float acted on by the feed- 
water. 

SurFAce CONDENSERS. 

During the last few years there have been many con- 
tributions to various societies dealing with the design of 
surface-condensers, many of which have shown a most com- 
prehensive knowledge of the physical laws and considera- 
tions governing the subject, and, accordingly, this short 
note is prepared from the purely practical point of view, 
and it is ho may be of some practical interest. 

Viewed ly, a surface condenser is an apparatus 
wherein a heat exchange takes place between exhaust 
steam and sea-water. The main factors controlling this 
exchange are :— 

1. The temperature difference between the steam and 
the water. 

2. The velocity of the steam. 

3. The velocity of the water. 

4. The presence of non-condensable gases in the 
steam, and, to a lesser extent, 

5. The mean temperature of the steam and water. 

The conditions to which a well-designed condenser for 
marine use and for any specific vacuum and sea tempera- 
ture should conform are :— 

1. Minimum weight and space. 

2. Minimum power absorbed by circulating pump. 

3. Minimum cooling of condensed water. 

4. Minimum variation of pressure on the steam side. 

The principles of correct design should emerge when 
the effect of the above desiderata on the factors governing 
the heat exchange is considered. Assume in the first 
place that, as a result of experience, it is found that the 
most practical constructional form of apparatus in which 
the steam and water can be brought into contact is one 
in which the water passes through a number of small 
tubes inside a containing vessel to which the steam is 
introduced. If the ap tus is to be limited to this 
type, it follows that the province of condenser design 
lies in the proportioning of the respective paths of the two 
fluids. The paths may conveniently be consid separ- 
ately and the conditions of each noted. The steam path 
must be such that the maximum velocity is attainable 
with the minimum losa of head. Obviously, then, the 
path must be, as nearly as ible, straight, and the 
velocity must be nletdand constant in value. The 
first condition precludes the use of baffle-plates; the 
second necessitates a varying cross-sectional area, which 





* Abstract from a pa r read before the Institution of 
Engineers and Shipbuilders in Scotland, October 22, 





should, in fact, vary in ion to the condensation. 
The only other factor directly influencing the contour of 
the ——— is the tity of non d ble gases 
present. imum efficiency requires that this quan- 
tity should be kept ata minimum. This constitutes the 
function of the air-pump. It is to be noted that the 
steam-path has been considered without reference to its 
condition, condensed or non-condensed. Where one 
pump is used both as air-pump and condensed-water 
pump, the path of the steam will necessaril iden- 
tical with that of the condensed water. re sepa- 
rate pumps are used, however, it will be. possible 
to treat the vapour and water differently, and to 
give them different paths. Whether it will be advisable 
to do so or not will depend on whether the transmission 
rate is affected by the state—liquid or gaseous—of the 
material on the steam side of the tubes, always remem- 
bering that equal velocities are assumed. Careful experi- 
ment and the results of experience on a large number of 
installations have failed to reveal any reaction of this kind 
on the transmission :ate. Practical considerations, how- 
ever, which limit the closeness of pitch of tubes, prevent 
the attainment of high velocities with water except when 
held in suspension in a us medium. One is accord- 
ingly led to the conclusion that in a condenser of homo- 
geneous construction submerged tubes are not compatible 
with the highest over-all efficiency. 

To summarise, then :— 

The steam-path in a condenser should be straight and 
of decreasing cross-sectional area, and should contain no 
subm surface. 

Let the water-path be now considered. As there is 
no change in volume of the water, and as its heat-trans- 
ferring value per unit temperature difference is not 
appreciably changed during its course, its velocity, and 
hence the cross-sectional area of its path, should be 
uniform. The velocity chosen will depend on the mode 
of variation of the heat-transmission rate with velocity, 
and on the permissible expenditure in obtaining that 
velocity. In considering the correct quantity of circu- 
lating water to use, it must be borne in mind that the 
quantity of water chosen will necessarily define its outlet 
temperature. The actual quantity will then be a matter 
of compromise between expenditure of pumping it, and 
its reaction on the length of water path required before 
the outlet temperature which it entails is attained. In 
actual practice, however, the mode of variation of those 
factors makes the best compromise fairly obvious. A 
large number of outside circumstances may thus have to 
be taken into consideration before the correct water-path 
is found, but their effect on the design of the condenser 
may in every case be readily seen from the above con 
siderations. 

Having thus deduced the principles of design, it now 
remains to demonstrate the mode of application of those 
principles to the experimental data in concrete cases. To 
take the water-path first, the variation of heat-transmis- 
sion rate with velocity of water-flow is as shown in 
Fig. 1, page 659. 

The variation of frictional head with velocity (for the 
size of tube commonly used) is shown in Fig. 2. 

The above values, in conjunction with circulating pump 
and engine efficiency, will enable the expenditure on 
circulating water to be contrasted with its heat-abstrac- 
tion value. 

In connection with Fig. 1 it must not be assumed 
that the rates indicated are in every sense absolute. 
Under certain favourable conditions much higher rates 
have been achieved, but the apparatus necessary is, 
to a certain extent, of abnormal proportions, and 
in practice such a condensing plant would not repre- 
sent a satisfactory compromise. All condensing plants 
are to some’ extent influenced in their design by non. 
technical factors, and are correspondingly open to criti- 
cism by those ignorant of these factors. 

Having thus briefly indicated the most important 
factors in surface-condenser design, reference to Table I., 
page 658, will show a number of examples typical of 
modern practice for widely varying conditions, together 
with the performances of these installations. 

One of the most interesting installations is No. 8, where 
economy in circulating water was necessary, and No. 9 is 
also exceptional as showing the performance of one of the 
installations with engine-driven ‘‘Dual” air-pumps. 
No. 10 shows the overload performance on a turbine yacht 
where light weight of condensing plant was of great 
importance. In the case of the pages ym 
installations the vacua heing carried are too high for 
economical running, but in every example the trials were 
made to show high degrees of vacua as being of interest 
in connection with the condenser performances apart 
from the main machinery. 

Installations No. 11 and 12 show the result of distiller 
trials, such apparatus being designed as condensers, and 
the performances are inserted for their comparative 
interest. 

Fig. 3 to 5 show three typical tube-plate diagrams 
showing how uniform velocity is attained by contomr of 
shell and varying ae of tubes to suit special conditions 
of space. Table II. also gives some interesting figures 
regarding the weights of condensers. 

As indicated, adherence to the principles of design 
enunciated in the foregoing results in a type of condenser 
wherein no attempt whatever is made to achieve what 





has been termed ‘sectional or com mental drainage, 
and as this is a feature for which many revolutionary 
claims have been made, it merits attention. 

In condensers possessing this feature it is stated that 
the water of condensation is intercepted and removed to 
the hot-well as soon as it is formed—the basis idea bei 
that the heat-transmission rate will thereby be improv 
and the hot-well temperature increased for a given 
vacuum. So far as experiments carried out by my firm 
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TABLE I.—TYPICAL ‘“ UNIFLUX” CONDENSER DATA AND PERFORMANCES. 



































|g om PERFORMANCES. 
& ,|ge 2 | g 
¢ | | a 1g /8oi8 | & - — — | 
m | 4 z | € 4 § ZF 2 Difference | Diff Dinwwotes vi : 
§ | Class of Installation.| TyPeot | & § | 2 Sk) Fs | gs Tempera- is De eh |intee F | Sete |Pove | Re Ae 
S| ngine | £ | s Actual ture Cir- Hot-Well tats —- ows. | Pump. 
3 | | Oe _ oe | | “ ca Vacuum | 20° Te™- | culating | Tempera- from Theo- | from Theo- Length. | 
q| | & 88 | £ (82) Ss | & jira perature. Water’ ‘ture, Tetical Out-\retical Hot- | 
= | | 6 $3 8 | sc S34 2 | . y Outlet. R let Tempe- | Well Tem- 
= | | a S-|s* | 2 rature. | perature. 
Ib. p. hr. xq. ft. deg F. deg. F. deg. F. 
1 | Small mail-steamer |Reciprocating | 5,800 87,000 | 3,282 26.5 25.5 55 26.8 44 110 110 6 6 j in., 18 in. W.G. | 3 Engine-driven 
: 7 ft. 8} in. over al) 
2 |Mediterranean mail- a 12,000, 180,000 8,00022.5 | 26 60 27.7 72 9 104 6 1 fasten W.G. e ey 4 
| steamer | 7 ft. 6 in. over all | 
3 | English Channel Turbine 12,000 180,000 8,63€'20.8 28.5 55 28.95 49 69 69 9.5 9.5 jin., 18in. W.G. 2 Independent 
steamer } } } } 10 ft. over all | «* Dual.” 
4 | Intermediate Atlantic Reciprceating | 12,000) 174,000 , 8,440 20.6 27 60 27.2 53 105 98 9 | 14 2 in., 18 in. W.G. 2 | Ditto 
| liner ; | } 10 ft. over all | 
5 | Fast cruiser Turbine | 22,000, 310,000 16,82020.25 2825 | 55 28.8 54 75 78 8 5 fin., 18 in. W.G. 2 Ditto 
| | | 7 ft. 6in. over all | 
6 | Battleship ” 27,000) 418,500 21,60019.375 28.5 55 28.85 57 76 76 5 5 §in., 18 in. W.G _. Ditto 
8 ft. over all 
7 Destroyer o | 17,000 240,000 -9,000 26.7 28 55 28 55 45 78 78 ll ll § in., 18in. W.G. 1 Ditto 
| | 15 ft. overall 
8| A London power- us | 2,000 28,800 8,000 96 28 75 28.1 75 95 95 8 8 §in., 18 in. W.G. 4 Ditto 
station | kw. | 6 ft. 23 in. over all 
9 | Large cargo-steamer |Reciprocating | 5,300 80,000 | 4,40018 25 85 {iy 44 105 111 6 0 jin., 18in. W.G 3 Engine-driven 
| } | 26.75 84 106 106 il 1l .7 ft. 6 in. over all| ** Dual.” 
10 Fast yacht Turbine 2,500 46,000} 1,300 35.4 27 55 27.3 54 86 101 10 9 §in., 18 in. W.G. 2 Independent 
| | | ft., 6 in. over all | - Dual.” 
ll Distiller I. _ | — 3,900 85'45.8 YB 18 } 80 132 140 —_ —_ $in., 18 in. W.G. 4 | Small plunger- 
5 ft. over all pump. 
12 Distiller II. _ - 860| 7.8} 110 Atmo- — _ 77 105 110 _ — }in., 18 in. W.G 1 4. 
} sphere | ; 2 ft. 6 in. over all 
13 | Turbo-generator — _ 15,000 300) — — 23) 60 111 120 _ —_ § in., 18 in. W.G. 4 ** Monotype.” 
condenser | 5 ft. over all 
TABLE II.—Conpensger Weicuts. “7 ep > Se steam without actually subdividing 
- . Sa ee, the exhaust-pipe from the turbine to the condenser. 
Sea Material T f Weight per Assumed Steam Con- 
Class of Installation. Vacuum. Tempe- o Con ll Horse-Power Engines. sumption per Horse- INDEPENDENT AIR- Pumps. 
rature. : Shell. : in Pounds. Power in Pounds. In the carly sage af tostins propulsion many oe 
iG deg. F. and combinations of wet and dry air-pumps were fitted, 
Cargo steamer 3000 horse-power 23 85 Cast iron Old poctenaaier 8.3 Reciprocating 15 but a eee mae in the majority of 
on engines cases, were rende apparently non-effectiv 
Cargo steamer 3000 horse power, 23 85 Steel Circular 7.5 ” 15 of faulty condenser ilies am the Sabah dedae ot 
Cargo steamer 3000 horse-powe' 25 85 “ Uniflux” 3.35 15 ** Uniflux ” i gn 
Cross-Channel boat --| 28.5 65 2 3.5 Turbine 14 —— —— - = far ge aa of the apparent 
ie Ii a6 60 . - 4. non-success of the independent dry air-pump. owever, 
pe eee (1900) Hy 5 55 | Sheet brass Oval - 4 = having succeeded in finding a satisfactory condenser 
Destroyer (1912) 28 55 Steel ** Uniflux ” 2.1 ae 14 design, the field was consequently clear for a fresh appli- 
Cruiser (1907) 27 55 Cast G.M, Circular 4.4 ‘ 15 cation of the wet and dry air-pump principle. The main 
Se a as - ents —— , = ” it object was to secure a wet and dry pump in one unit, in 
oe le r . ” i ini i 
Battleship (1912) 284 55 Steel “ Uniflux” 4.09 ” 134 poardgh nT geet = a Se of 
Distilling condensers 18 80 ee ne 22 . 15 greater simplicity and steam economy, together with 
greater reliability than had been possible with the 


TABLE III.—Comparative Capacities and Weights of 














Air-Pumps. 
| ar | | laren 
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ay Bs 3 by | | Sx 
eee | oh 3m Type of Air- > | Bucket |2 , & 
| $3 |& 5 mp. = “<3 
os s&s” = Volume 2 a’ 
, 32 | & of Peed. 865 
kas water: 225 
| in. 
8 8. ** Kronprinz 
Wilhelm” ..| 256,000 17); “Twin” | 26 12.4 2.09 
8.8. ‘“Franconia”) 90,000 15 | “ Dual” 26 7.4 1.102 
Battleship (1902), 67,500 16 “Twin” 26 | 15.4 216 
Battleship (1912) 94,500 14 * Dual” 284; 13.3 | 1.377 
Turbine Atlantic’ | 
liner .. ..| 196,000 14 “Dual” | 283/ 132 | 1.232 
Destroyer (1907) 124,000 16 a 2 «412.7 0.765 
Destroyer (1912) 177,625 14) “Dual” | 28| 8&8 0.466 
Small turbo. | 
generator set..| 6,000 — | “Monotype” 28 33 —_ 
Dredger installa-| | 
tion .. ..| 15,000 — a 25 30 - 
Three-throw Ed-! 
wards type for! 
electric power-| 
stations | = - _ 284 45.50 — 
Weir ‘* Dual” 
air- pump for 
electric power- 
station .. 80,000 — 20.5 _ 
8.8. “‘Campania”) 40,000 — |Engine-driven 25 60 _ 
| ordinary 
Cargo steamer... | 255,000, — | os 25 45 —_— 
8.8. “‘Rangatira” 40,000 | Sagas aver 25 | 264 — 
“ u ” \ 
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have shown, no influence on the transmission rate by the 
interception of this water can be traced, while the claim 
for higher hot-well temperature is, I think, no longer 
supported. The most interesting feature of this question 
concerns the means employed to achieve the sectional 
or compartmental drainage, and consideration of this 
involves knowledge of one of the rudimentary pheno- 
mena which exist in surface condensers. Necessarily 
the carrying out of this drainage feature includes the 
subdivision of the condenser by baftle-plates or collectors 
lying approximately lel to the steam path, the angle 
of defiection presumably representing the extent to which 
gravity is to assist in the interception and removal of the 
condensed water. Now the velocity of steam flow in a 
high-vacuum condenser might be taken as 500 ft. per 
second, which represents 340 miles per hour, and con- 
sideration of this simple statement explains the fallacy 
of sectional drainage, together with the impossibility of 





TaBLE IV.—Steam and Power Consumption of Indepen- 
dent ‘* Dual” Air-Pumps. 


Steam Consumption : 





Conditions, Percentage of Feed Water. 
26-in. vacuum for reciprocating engines 0.65 
28-in. vacuum for turbine destroyers. . 0.7 to 0.8 
28.5-in. vacuum for turbine battleships! 
and merchant vessels .. os - 1.0 


Electric-driven ‘* Dual” air-pumps for 
electric power-stations 

Electric-driven Edwards three-throw 
pumps for electric power-stations 


0.16 per cent. of turbine 
tput 


outpu 
0.35 per cent. of turbine 
output 





TABLE V.—Comparative Weights of Independent 














Feed-Pumps. 
. Weight of Pump 
Class of Vessel. vr per fp. of Main 
¢ Engines. 
Ib. per sq. in. Ib. 
Sa vessel .. 210 0.74 
Mail steamer.. 210 0.72 
Channel steamer 210 0.665 
Battleship 285 0.64 
Destroyer es 285 0.43 
Weir *‘ Rotofeed” pump ..| 285 0.14 





its practical achievement. Another misconception with 
reference to condenser design concerns the use of 
what might be termed an “inverted condenser ”— 
ic., one in which the steam admission is at the bottom, 
and the air extraction at the top. It has been stated that 
in such a condenser the steam will not readily rise ; but, 
as a matter of fact, the steam will rise with the velocity 
already indicated, and if space considerations permitted 
the adoption of such condensers, their performance would 
be quite as good as that of existing installations. 

Before leaving this subject it is necessary to point out 
the extreme difficulty at — of accurately recording 
high degrees of vacua. In the first place, this is due 
to the almost invariable inconsistencies of the ordinary 
types of vacuum-gauge; and, secondly, to the effect of 
the high a of the steam in the eae 
the readings. These velocity considerations a x omens | 
that careful attention should be given to the design of 
abnormal shapes of exhaust-bends. Figs. 6 and 7 show an 
example of one means of counteracting the tendency of 
the steam issuing from the turbine blades to maintain its 
direction of flow, and in condensers with separate com- 
partments to cause unequal distribution. The provision of 





directing-blades in the exhaust-branch gives the neces- 


separate wet and dry pum These advantages have 
been secured in the ‘‘ Dual” air-pump in a simple and 
compact form. 

Fig. 8, page 660, shows, in diagrammatic form, the 
arrangement of surface condenser, ‘* Dual” air-pump, and 
injection-water cooler. In all cases the wet pump B is 
situated below the steam cylinder, as this pump is the one 
which works under the maximum load. The dry pump A 
is driven by the beam and links in the usual way. Bne 
connection C is made to the condenser, but a branch-pipe 
is led to the ~ pump, the connection being made in 
such a manner that the water will all pass by O! to the 
wet pump. Apart from the separate suction arrange- 
ments to each pump, the ‘‘ Dual” pump differs from the 
ordinary twin-pump in that the dry pump discharges 
through the return pipe E, thpough a spring - loaded 
valve F, into the wet pump, at a point below its head 
valves. This spring-loaded valve is adjusted to maintain 
about 8 in. of mercury difference of pressure between the 
condenser, and what might be termed the hot-well of the 
“7 pump. 

he next point concerns the supply of water to the 
dry pump for water-sealing, clearance-filling, cooling, and 
vapour condensation. en starting the pump, the 
filling-valve G is opened for a short period, to enable the 
vacuum to draw in a supply from the hot-well of the wet 
=. The valve is then closed and the water passes 
rom the hot-well of the dry pump by the pipe H to an 
annular cooler, through which a supply of sea-water is 
circulated, and after being cooled the injection water 
passes into the suction of the dry pump, through the pump, 
and returns to the cooler in a continuous closed circuit, 
any excess cau by condensation passing over by the 
pi ~ E to the wet pump. Ss 
, he advantages secured by such a combination are as 
ollow :— 

1. A wet air-pump working approximately at the tem- 
perature due to the vacuum, in combination with a dry 
air-pump working at a much lower temperature, on 
account of which it is enabled to handle air-leakage 
without any substantial cooling of the main body of 
feed-water. ; : 

2. A dry air-pump of high efficiency, due to its only 

uiring to discharge against 4 lb. pressure, instead of 
13 tb, as in the case of an ordinary air-pump. 

3. Reduction of load on beam, links, and levers, due to 
the light discharge load on the dry pump ; this advan- 
tage being reflected in the reduced steam consumption. 

4. A smaller and lighter air-pump for equivalent duty, 
due to the high efficiency. ’ 

The “ Dual” pump has also been adopted for working 
by levers from the main engines. For engines of 
2650 horse-power the wet and dry air-pumps are each 
14 in. in diameter, with a stroke of 20 in., while the 
ordinary three-valve si-penp fitted for this power would 
be 24 in. in diameter by 26 in. stroke. 

When it is considered that the total load on the levers 
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actuating the ‘‘ Dual” pumps is 2910 Ib., and on the other 
6800 Ib., the advantages are obvious, while the risk of 
accident so) common to large engine-driven air-pumps, 
due to sudden gluts of water, is very greatly reduced. 
The performance of these small pumps is shown on the 
air-pump capacity table, and it is understood that no 
inconveniences have arisen with the small pumps when 
starting or manceuvring. 

The factors involved in the estimation of the correct 
size of air-pump to employ comprise, in the first place, 
consi@erations of the normal air-leakage which the pump 
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must deal with. This question is associated with the | 
actual size of the installation. In a small installation the 
air-leakage is always relatively higher than in a large one. 
It is further complicated by the nature of the installa- 
tion, as it is obvious that in land installations the oppor- 
tunities of air-leakuge are few, on account of the small 
number of joints on the vacuum system ; correspondingly, 
in & marine dredger installation, wherein the auxiliaries 
“re numerous, and are all connected to the main condenser, 
innumerable opportunities for air-leakage occur, and con- 
= uently the air-pumps require to be of large dimensions. 
urther, in a torpedo-boat destroyer, the permissible 
weight governs the situation as compared to a battleship. 

_ These factors having been. adjusted, the speed of the 
“ir-pump requires consideration, and this necessarily 
involves the type uf air-pump. It alsoinvolves the actual 
sizeof the pump, as a small pump may run faster than a 








REPRESENTATIVE TUBE-PLATE DIAGRAMS. 
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While the utmost credit should be accorded 
Leblanc for having developed the modern type of rotary 
air-pump, it is of interest to note that in 1862, Christian 
Schiele, of Oldham, invented and built a rotary air-pump, 
regarding which he claimed :— 


by combining or entraining it with injection water on its 
passage through a fan or centrifugal pump.” 


firm - i eee rd — pump which ave sae de- 
signed with the object of imparting to it a certain degree 
of fi ' Me iG. 
ty 


injection water in the wheel itself—somewhat similar to 
the Schiele pump—both he w 
being ejected through a simple nozzle ; while, in addition, 
the wheel is constituted of four units, each being pro- 


large one, and, in addition, the wear and tear require 
consideration. Present practice results from the con- 
sideration of these factors, and experience enables their 
assessment to be made at the ap ped value. 

To enable the wide variation of practice in this respect 
to be seen, Table III. has been prepared, and gives the 
capacity in terms of air-pump bucket volume swept to 
feed-water volume, also the weight of a number of air- 
pump installations, from which it will be noticed that the 
present-day degrees of high vacua are obtained with less 
weight and capacity than the older arrangements of, say, 
ten years ago. This arises in a certain degree from 
improved air-pump design, and also to the greater care 
taken to avoid air-leakage. 

It is of interest to note the large difference in capacity 
between the ordinary —a air-pump and the 
independent air-pump, while the capacity usually pro- 
vided for electric get anaes practice appears very 
excessive. Table IV. gives the average steam consump- 
tion of independent ‘‘ Dual” air-pumps for different 


conditions expressed as a percentage of the feed-water 
they handle. 


FRICTIONAL HEAD DIAGRAM. 
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Lass of Head due to Friction 


Velocity in Feet per Miute. 
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vided with a nozzle, and provision being made for closin 
any unit as desired, it enables the pump to run wit 
whatever number of units are required to maintain the 
desired vacuum. Fig. 10 shows the performance, with 
varying air-leakage, of a small pump of this design, with 
two, three, or four nozzles in use, the power varying 
practically in proportion to the number of nozzles, the 
amount absorbed by four nozzles being 94 brake horse- 
power. 

While it is probable that the entrainment type of 
rotary air-pump may be further developed, its ability to 
handle heavy air-leakage only by the use of considerable 

wer rather handicaps it for marine work at present. 

ig. 11 gives a representation of the characteristic per- 
formance of a modern rotary marine a at varying 
air-leakage, while on the same diagram there is shown the 
performance of a direct-acting pump. As regards the 
proportions Uf the two pumps, their weights are identical, 
provided no allowance is made for the cooler and tank 
necessiry for the rotary air-pump. The relative steam 
consumption of the two pumps, when doing the duty 
shown on the diagram, is as follows :— 


Direct-acting pump Sins 800 Ib. per hour 
Turbine-driven rotary pump 3500 ,, 


As will be seen from the diagram, the ays m4 
maintains a very slightly higher vacuum than the direct- 
acting pump at small leakages, but rapidly falls off at 
large leakages. As already pointed out, a considerable 
adoption of rotary air-pumps has taken place on the 
Continent for power-station practice, but it may be sug- 
gested that even for this duty the latest development of 
direct-acti pump is worthy of consideration. A special 
design of “Dual * pump electrically driven was supplied 
to the Yoker and Motherwell stations of the Clyde 
Valley Electrical Power Company. Each of the pumps 
handles the air and water from a ‘‘ Uniflux” condenser 
fitted to a 5000-kw. Westinghouse turbine, and when 
running at full load the motor driving the air and water 

ump absorbs 8 kw., or 0.16 percent. of the total power. 

t will be obvious that the transmission of such a small 
amount of power ensures exceedingly slight wear and 
tear on the machine. 





EXHAUST-BEND DIAGRAM. 
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During the last few years much 
interest has been taken in the 
development of rotary dry air- 
pumps, especially for electrical 
station practice on the Continent ; 
the two most notable examples are 
associated with M. Leblanc, of 
Paris, working in conjunction with 
the Westinghouse Company, and 
the rotary air-pump constructed 
by the A. E.G. Company, of — 

to . 


“The system or mode of expelling air from condensers 


Fig. 9 shows a recent development by the author’s 


flexibility. It differs from the Leblanc and the A. 
in that the air is brought into contact with the 


passing through the wheel before 





No review of condensing plant practice would be com- 
plete without reference to Sir Charles Parsons’s vacuum 
cmguamine. or it . another —— to his aneaore 
ability that he so early apprecia the great capacity o 
steam-jets for handling highly rarefied gases. The record 
of his research work in this direction, as outlined in his 
patent specifications bearing on the subject, shows the 
characteristic thoroughness with which he examined the 
possibilities of various methods of application. 

The function for*which the steam-jet has proved most 
suitable is that of creating a slight pressure difference at 
a very low absolute pressure, and it is thus applied in 
the vacuum augmenter for banking up the non-condens- 
able gases from the condenser into the air-pump suction. 
The necessity for condensing the steam admitted to the 
system in the steam-jet was met by the provision of a 
separate small surface-condenser. Attempts have been 
made to replace the augmenter condenser by an apparatus 
of the jet or direct-contact type, using the feed water as a 
condensing medium ; but for this purpo:e. as for the main 
condenser, the surface type has been, and will probably 
remain, most generally suitable. 


INDEPENDENT FrEeD-Pumps. 

The detailed history of the development of the inde- 
pendent feed-pump would be largely a recital of endless 
experiment with and investigation of mechanical details. 
The difficulty of regulating a crank-driven machine 
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together with the great. and variable stresses, rendered 
this type quite inapplicable for high-pressure boiler- 
feeding. Stroke variation and high steara consumption, 
together with the multiplication of parts, similarly 
handicaps the ‘“‘ Duplex” type. Accordingly, the single 
direct-acting pump has become the standard, and when 
arranged in conjunction with feed-heater or tank float- 
control, this type has me universal in its use. 

The general, and even the detail, design of the pump- 
ends, which at one time varied mainly in their degrees of 
inefficiency, has now become standardised by almost all 
makers adopting the same design, and the remaining 
difference of the many types, apart from workmanship 
and material, lies in the steam-distribution valves. On 
such a subject as the history of these a separate paper 
might be written. 

A point of interest in direct-acting feed-pumps con- 
cerns itself with their steam consumption at varying 
speeds and boiler pressures, and as such does not appear 
to have been hitherto published. Fig. 12 shows a set of 
curves which represent neither the best nor the worst 
performances, but which can be taken as representative 
of actual every-day practice. 

During recent years a certain amount of experimental 
work has been carried out with rotary feed-pumps of the 
centrifugal type, and on the Continent a number of 
these have m installed in electric power-stations. 
The application of this type of pump to marine use is 
of great interest, and it 1s rather unfortunate that the 
butk of the experience obtained on shore has been with 
electrically-driven centrifugal ~~ If it were possible, 
or even prudent, to drive marine feed-pumps by electric 
motors, then it is believed their adoption would be rapid, 
on account of the properties of the electric motor as 
regards non-variation in . and in this connection it 
is more than questionable whether electrically-driven 
feed-pumps constitute good practice even for electric 

wer-stations. ship the feed-pumps should 

driven in every case by the same source of power that 
actuates the main machinery, and this at once involves 
the adoption of either a rotary steam-engine or a steam- 


turbine in conjunction with the centrifugal pump. The 
successful combination of centrifugal pump wheels with 
a small steam turbine is a problem which, while to a 
certain extent solved, is one requiring the utmost care 
and knowledge of design and materials, while the appli- 
cation of the combination to meet the conditions of 









DIAGRAMMATIC SECTION OF WEIR “DUAL” AIR PUMP, COOLER AND CONNECTIONS. 


ig.11. COMPARATIVE PERFORMANCE WITH 
VARYING AIR LEAKAGE OF DUAL ‘AIR PUMP 
& AROTARY AIR PUMP UNDER SIMILAR 
TEMPERATURE CONDITIONS. 





(smen) Air 


. Lbs. per Hour. 


varying load on board ship will require considerable 
and extended experience. A considerable number of 
“‘Rotofeed” pumps designed for 300 lb. boiler pressure 
are now — and in the course of manufacture, with 
a view to developing a suitable machine for the varied 
conditions of marine service. For land work they are 
thoroughly satisfactory, particularly for large units; but 
the marine application requires considerable caution, 
and it appears difficult at present to regard them as 
suitable for universal use in ordinary vessels. Their 
initial adoption will probably be for installations where 
the outstanding advantage of this type of pump is 
prominent—i.e., the saving in weight and space on board 
war vessels. 

On the steam-consumption diagram for direct-acting 
pumps there is also shown the performance of the turbine- 
driven type, and, as will be seen, this typeis to a fair 
extent less economical. In the future this feature may 
be improved, while as a counter-balancing advantage for 
certain conditions the weight comparison is given on 
Table V.. which shows the relative weights of direct- 
acting pumps for different classes of vessels, discloses 
a very large possible reduction by the rotary pump. 





Serious SUBSIDENCE ON THE CHRISTIANIA UNDERGROUND 
Rattway.— A serious subsidence has occurred in the tunnel 
of the Christiania Underground Railway, now in course 
of construction. Portions of the roadway of the Valkyrie- 
street sank down into the tunnel, producing some 
large holes; the tramway traffic along the street was 
stopped, and water and gas interrupted. Luckily ne 

were hurt, neither above ground nor in the tunnel. 
subsidence bas probably arisen through the tunnel, 
contrary to what was expected, not ing entirely 
through rock, and the blasting has probably dislocated 
some looser material, burst a water-main, and, in addition, 





it is thought, altered the direction of a stream of water, 


EXHAUST-PIPE AND BOILER. 
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Fire Tests with Trxtites.—The British Fire-Pre- 
vention Committee have recently made tests on textile 
and other materials, treated so as to render them less 
inflammable. Particularsof these are published in ‘‘ Red 
Book ” No. 167 of the Committee, which has recently 
appeared. The materials tested included fiannelette, 
curtain net, scenic canvas, as well as tissue ~ and 
wadding, &c., untreated and treated with Snowdon’s 
flame-p:oofing solution, submitted for test by Messrs. 
Snowdon and Co., Limited, London. The results of the 
tests showed that there is now on the market a suit- 
able flame-proofing mixture which can be relied upon, 
when properly applied, to render textiles, paper, and 
wadding ‘‘non-flaming.” The compound has to be applied 
after every washing, but does not appear to affect injuri- 
ously the material treated. Washed materials, after 
being treated, only charred in 83 tests out of a total of 
84 tests made, though in one test the sample was nearly 
all consumed. In this case, however, it was found that 
oil had, for some unknown reason, got on to the material. 
The report is published at 2s. 6d., and may be obtained 
from the British Fire-Prevention Committee, 8, Waterloo- 
place, Pall Mall, S.W. 








Tue Copper Market.—In their monthly report, dated 
the lst inst., Messrs. James Lewis and Son state that 
copper has been under the influence of the great depre- 
ciation of securities on the European and American stock 
exchanges caused by the outbreak of war in the Balkans. 
After fluctuating between 78/. 17s. 6d. and 76/. 17s. 6d. 
for cash, Standard copper had a sharp fall to 72/. 2s. 6d. 
on the 14th ult., but rapidly recovered to 77/. 5s. on the 
16th, subsequently declining to 74/. 2s. 6d. on the 22nd 
and advancing to 761. 8s. 9d. next day, only to fall again 
to 74/. 153. on the 30th. The closing values on thé 1st 
inst. were 75l. 7s. 6d. cash and 76/. three months prompt. 
Sales had amounted to about 57,000 tons. There had 
been but a very moderate demand for refined copper, 
manufacturers buying only for their immediate require- 
ments. American refiners had sold but little electrolytic, 
of which sales had been made at 17} to 173 cents, though 
the larger producers still held for 17? cents per pound. 
The present needs of American consumers appeared to be 
covered by contracts still in force. American shipments 
to Europe were advised as 24,670 tons for the past month. 
In view of this, a further considerable addition to the 
stocks held by refiners at the end of the month might be 
looked for, and, with the increased cost of holding them, 
due to dear money, there would be more desire to realise. 
European stocks decreased 2529 tons, and the visible 
supply 1604 tons during the month. Imports were 5!0 
tons and deliveries 7388 tons less than during the same 
period last year. 
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‘‘ SIAMESE” METHOD OF MEASURING 
HULL RESISTANCE. 


Ir was shown by the experiments of Froude that, 
under certain conditions, the results obtained from the 
measurement of the resistance of a ship’s model could 
be applied to the determination of the resistance of the 
full-sized hull ; but although by this method the total 
resistance of the ship can be arrived at, the effect of 
individual portions of the skin cannot be obtained. A 
new system, however, has been devised by Mr. Walter 
Child, of 35, Alfred-place West, South Kensington, 
which, it is claimed, will enable much information of 
interest to the shipbuilder to be obtained that has 
hitherto been impossible. 

The basis of this new system—which is known as 
the ‘“‘ Siamese” method—is the axiom that ‘‘ identical 
bodies tried under the same conditions yield identical 
resalts,” and, having this fundamental principle in 
view, the model is constructed of pairs of vertical 
symmetrical strakes, so arranged that individual pairs 
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can be removed from ths model, and thus allow the 
remaining portion to be tested under similar con- 
ditions. 

Considering first the case of a model built up of 
horizontal strakes, as shown in Fig. 1, if it were 
required to determine the resistance due to the wetted 
surface of strake C, this might be attempted in two 
ways by removing this strake from the model: the 
first, by testing it alone, and, the second, by testing 
the balance of the model and comparing the resist- 
ance thus obtained with the original result. 

In both cases, however, it will be seen that new 
surfaces and edges are introduced which themselves 
produce indeterminable effects, and thus prevent the 
desired results being obtained. Thus in the former 
case additional resistance is caused by the horizontal 
faces and edges of the strake, whilst in the latter 
similar effects are produced by the portion of the 
lower face of strake D, and its edges left exposed by 
strake B, 

In the ‘‘ Siamese” method, however, the model is con- 
structed in vertical strakes, as shown in Figs. 2 to 9, 
ee in symmetrical pairs, AA, BB, &e. It will 
thus seen that by removing successive pairs from 
the centre of the model, as indicated in Figs. 5 to 9, a 
series of models is produced repreeenting portions only 
of, the original model, which can be tested separately 
without introducing new conditions similar to those 
involved in the case of the model having horizontal 
strakes. In this manner it is suggested that the 
effects of wetted surface of the different strakes can be 
deduced from the successive tests; but it may be 
questioned whether the conditions involved in these 
Successive tests are strictly comparable with those 
originally existing with the complete model. 





Tue Austro-Hungarian Navy.—A third Dreadnought, 
which will be launched this month for the hatno tee 
garian Navy, will be named the Prince Eugene. Three 
emall cruisers of the Admiral Spaun type will receive the 


names of the Sarda, Heligoland, and the Novara. Six 


torpedo-boat destroyers, with a displacement of 800 tons | 59 


each, will be shortly launched at Fiume. 


PEAT FUEL IN CENTRAL RUSSIA. 


On ty those who have visited the workings of the 
peat bogs in the central industrial district (otherwise 
called Moscow- Vladimir industrial district) of Rursia 
can understand the importance of this business. The 
output of peat in the Moscow, Vladimir, Riazan, 
Kostroma, Nijni - Novgorod, Tambov and Kazan 
Governments was, in 1909, about 89,180,000 cub, ft., 
or 1,000,000 tons. In comparison with the output of 
1908 there was an increase of 8.32 per cent. 

The Government of Moscow holds the first place, 
having contributed some 35,672,000 cub. ft., or about 
40 per cent. of the whole output, in"1909 ; the next is 
the Government of Vladimir, with an output of 
27,097,000 cub. ft., or 30 per cent., and then follow 
the rest. The most industrial district in the Govern- 
ment of Moscow—the Bogorodsky district—furnished 
one-fourth of the whole output, whilst the neighbour- 
ing Pokrovsky district, in the Government of Vladimir, 
furnished a like output. 

Among the railways whose stations are situated 
close to the peat bogs, the first place is held by the 
Moscow-Nijni-Novgorod Railway, whose share was 
over 51 per cent. of the whole output. 

Of the forty-seven firms engaged in working the 

t, only six produce it for sale, one firm raises it 

th for its own use and for sale, and the remaining 

forty consume their own output, while nine of them, 

in addition to their own yield, buy a considerable 

uantity. More than half of the output is obtained by 

the firms from their own bogs, and the rest from the 
rented bogs. 

If we take into consideration the amounts of crude 
oil and peat consumed in the Central Industrial 
District, and com them with the consumption of 
Donetzky coal, we obtain the following table :— 


1908, 1909. 

Tons. Tons, 
Peat -. 467,742 = 33 per cent. 500,000 = 83 per cent. 
Crude oi] 664,516 = 39 ,, 693,550= 44, 
Coal -- 403,222=28 ,, 855,00=23 ,, 


It is seen that the peat holds the second place in 
the region, giving place only to crude oil, and ex- 
ceeding considerably the consumption of coal. Thus 
the position held by peat fuel in the indicated area 
can be reckoned as permanent. The average dis- 
tance between the bogs and the mills is about 11 
versts (7.5 miles), and the cost of peat per ton at 
the yard of a mill (including transport) is, on an 
average, 93., which would correspond with the price of 
coal at about 1/. 03. 2d., and for crude oil about 
ll. 15s, 9d. per ton. As the price of coal was not less 
than 1/. 23, 1d., and of crude oil 2/. 2s. 11d., it is 
evident that neither coal nor crude oil can succeed in 
displacing the peat from the mills which have their 
own bogs. Further, one cannot depend on the price 
of crude oil, because it is a matter of speculation and 
fluctuation. The natural reserve of peat in the above 
districts is very large. The area of bogs in working 
order now represents about 29,700 acres, and the 
estimated reserve in this area alone amounts to 
8,900,000,000 cub. ft. 

Tests made by the Moscow-Nijni-Novgorod Rail- 
way with an average peat, containing 25 per cent. 
of moisture and 5 per cent. of ash, gave the weight 
of water evaporated from and at 212 deg. Fahr. 
ed pound of peat as 3.191b. The figure obtained in 

rmany by the Oldenbourg Railways was 3.9, whilst 
tests made by some cotton-mills with mechanical 
stepped stokers on the Kovalsky system gave the 
weight of water evaporated from and at 212 deg. 
Fahr. per pound of peat as 4.46 1b. With the intro- 
duction of peat-gas producers and gas-engines it is 
suggested that the mills could easily obtain 75 per 
cent. more power than they have now from the same 
quantity of peat. 

But with even more force the same remarks appl 
to other parts of Russia, and especially to the Ural, 
where the fuels chiefly used are wood and brown coal. 
In some instances the wood supply is already ex- 
hausted, and the price of brown coal is prohibitive 
owing to the distance from the coal-mines. There are, 
however, thousands of acres of peat bogs still un- 
developed, and what is needed is gas-producers and 
engines suited to the use of this fuel. Sooner or later 
this problem will be solved ; the only doubtful point is 
whether it will be done by British engineers. 





PANAMA ExcavaTion.—The excavation effected by the 
United States upon the Panama Canal amounted, at the 
close of last rr. to 158,010,963 cubic yards. To this 
should be added 78,146,960 cubic yards of French exca- 
vation, of which 29,908,000 cubic yards have been turned 
to account in connection with the present canal. The 
American excavation was carried out as follows year by 
year :—1904, 243,472 cubic yards ; 1905, 1,799,227 cubic 
yards ; 1906, 4,948,497 cubic yards ; 1907, 15,765,290 cubic 


-| yards; 1908, 37,116,735 cubic yards; 1909, 35,096,166 


cubic yards; 1910, 31,437,677 cubic yards; and 1911, 

31,603,899 cubic yards. Of the te American 

work, 98,157,431 cubic yards were y excavations, and 
the 





,853,532 cubic yards represented work done by 
ges. 





FOREIGN ENGINEERING PROJECTS. 


Wr give below a few data on several foreign engineering 
projects. Further particulars concerning them can be 
obtained from the Commercial Intelligence Branch, Board 
of Trade, 73, Basinghall-street, London, E.C. : 

Norway : With reference to the extraordinary expendi- 
ture provided forin the Norwegian Estimates for 1912-13, 
H.M. Legation at Christiania report that the satisfactory 
condition of the finances of the country has led the 
Storthing to make comparatively large extraordinary 
grants for objects of a national character, and ony 
for strengthening the defences of the country. The fol- 
lowing items appear inter alia in the revised ‘‘extraordi- 
nary budget” as passed by the Storthing: — Railway 
construction, 389,007/.; tuberculosis sanatoria, 27,778/.; 
construction of war vessels, 444,444/.; telegraph and tele- 
phone lines, 54,8062. 

Russia : The Torg.-Prom. Gazeta, St. Petersburg, states 
that the Committee for New Railways, after investigat- 
ing plans, have decided to recommend the construction 
of a railway from Lodz to Lenchitza, passing by way 
of Alexandrov, Egerzh and Ozorkov. At the same time 
the committee examined plans for the construction of 
various electric tramways in the district of Lodz. 

Spain: The Gaceta de Madrid publishes a notice, 
issued by the Ministerio de Fomento, granting to Don 
Francisco Martinez Ramirez a ninty-nine years’ conces- 
sion for the construction and working of a massow grag? 
railway from Argamasilla de Alba to Tomelloso, The 
rolling-stock required will include two locomotives, 18 

nger coaches, three brake vans, and 90 goods wagons. 
he Gaceta also contains a decreeinviting the submission of 
tenders up to November 20, at the offices of the Gobierno 
Civil de Jaén, for the establishment ard vesting ofa 
telephone system in La Carolina (Jaén). Although this 
contract will probably be awarded to a Spanish firm, 
nevertheless the carrying out of the work may involve 
the purchase of some material outside Spain. The 
Gaceta further notifies that the contract for the con- 
struction of the tenth and eleventh sections of the Ripoll- 
Puigcerdi Railway, at a total cost of 600,000 pesetas 
(about 22,200/.), has been awarded to Don Francisco 
Garrido Marqués, of Valencia. é 

Argentina: The Boletin Oficial publishes a decree 
empowering the Em del Ferrocarril Buenos Aires, 
Ensenada y Costa Sud, to construct 154 miles of railway, 
commencing at Alvarez Jonte station. The same issue 
of the Boletin publishes a law authorising the executive 
authorities to expend a sum of 500,000 pesos (about 
44,000/.) for the purpose of carrying out supplementary 
— drainage, and sewerage works in the city of 


Salta. 

Colombia: The Bulletin Commercial, Brussels, states, 
on the authority of the Belgian Legation in Bogota, that 
the contract for the extension of the Pacific. Railway 
from Cali to Girardot, as well as for the extension of 
the otdé Railway has recently been signed by the 
Colombian Ministry for Public Works. he contract 
comprises, in addition to the above, the construction of 
the following sections of line:—Cali to Manizales rid 
Cartago, with a branch to Peireira ; Cali to Popayan ; 
and Girardot to Neiva. 

Brazil : The following decrees are noted in the Diario 
Official of October 5 :—No. 9788, approving the plans and 
estimate of 4,305,653 milreis for the construction of a 
42-mile section of the re between Girdo and Cra- 
theurs, being part of the mse railway system ; 
No. 9790, approving the plans and estimate of 7,621,653 
milreis for the construction of a 116-mile section between 
Machada Portella and Carinhafiha, being an extension of 
the Bahia Central Railway; No. 9791, approving the 
plans and estimate of 2,773,587 milreis for the construc- 
tion of a 47-mile section between Bom Jesus dos Meiras 
and Tremedal, being part of the Bahia general railway 
system ; No. 9792, approving the plans and estimate of 
9,504,541 milreis for the construction of 113 miles of line, 
commencing at Arassuahy on the Theophilo Ottoni- 
Tremedal section of the Bahia railway system. 





GranvuLateD Cork Suexrts AND TiLEs, — Particulars 
of “Nonpareil” cork insulation for a oa plants 
have reached us from the manufacturers—Newall’s Insu- 
lation Company, Limited, 31, Mosley-street, Newcastle- 
on-Tyne. This material is made from granulated cork, 
which is slightly com ‘ ed, and otherwise 

ted to give 1p the required form. No additional 
binding material whatever is used in the process of manu- 
facture, the natural gum or resin of the cork bein 
sufficient to cause the granules to adhere. The materi 
is supplied in the form of sheets for insulating the 
walls, floors, and ceili of cold chambers, and is also 
moulded into sectional form for covering pipes and pipe 
fittings. Cork tiJes are also made by a similar process. 
They would seem to form an almost ideal floor covering 
for public and private buildings, as well as for use on 
steamships; their special properties should also render 
them eminently suitable for stair-treadse. Cork tiles 
obviously form a resilient, noiseless, non-absorbent, and 
non-slippery floor, and they are also claimed to be non- 
inflammable, acid-proof, of good appearance, and prac- 
tically everlasting. The tiles, which are 4 in. in thick- 
ness, can be laid on any kind of smooth backing that 
may exist or can be most conveniently beg They 
are made in two colours—light oak and dark walnut— 
and in a variety of shapes and sizes, so that almost any 
design can be worked out. Another useful feature of 
cork tiles is their excellent electrical insulating proper- 
ties, which render them especially suitable for covering 
the floors of switchboard galleries and other Bn 
where it is desirable to insulate the floor in order to 
diminish the danger from electric shocks. 
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CATALOGUES. 


Drilling-Machines. — Messrs. D. Mitchell and Oo., 
Limited, of Keighley, have sent us a copy of a ——— 

iving full particulars of the different types of ial 

rilling- machines manufactured by them. Two new 
models are included among the number. 

Accessories for Smithies.—We have received from the 
Alldays and Onions Pneumatic Engineering Company, 


Limited, Great Western Works, Birmingham, an illus- | P 


trated list giving prices and particulars of water-boshes 
and tue irons, wrought iron and cast-iron water-tue irons, 
backs for smiths’ hearths, swage-blocks, mandrels, and 
other appliances for the equipment of smithies. 

Rotary Pumps.—A small catalogue of ‘‘ Turbo-Rotar” 

jumps fos come to hand from Pumps, Limited, of 14, 

road-street, Birmingham. Prices are stated for belt- 
driven and electrically-driven pumps with capacities from 
300 to 15,000 gallons per hour. Particulars are also given 
of small hand-power pumps, and of check-valves, foot- 
valves, and strainers. 


Air-Compressors.—From Chesters Renfrew Engineer- 
ing Company, Limited, of Renfrew, Scotland, we have 
received a catalogue section giving particulars of the 
various types of ae ay ogy they manufacture, in- 
cluding single-cylinder, duplex, and two-stage compres- 
sors, driven by simple, compound, and Corliss steam- 
engines, and others arranged for belt-driving ; both verti- 
ol aes horizontal machines are dealt with. 


Hoisting-Engines.—A catalogue of steam and electric 
hoists and accessories for mining work has been issued by 
Chesters Renfrew Engineering Company, Limited, of 
Renfrew, Scotland. In it illustrations and general - 
ticulars are given of steam-driven single-drum and double- 
drum geared hoists, and also of large hoists driven by 
direct-acting Corliss engines. Thecatalogue also includes 
illustrations of cages, skips, cars, tipples and frames, 
safety starting and over-wind preventing devices, and 
other accessory apparatus. 


Small Tools.—The Morse Twist-Drill and Machine 
Company, of New Bedford, Massachusetts, U.S.A., have 
recently sent us & ae J of what they describe as the 
largest and most complete catalogue of their manufactures 
ever issued. This catalogue, which contains upwards of 
350 pages, gives prices and particulars, with illustrations, 
of an immense variety of twist-drills and sockets, machine 
bits for wood, brace-bits, shell-drills, arbors, drill-chucks, 
reamers, mandrels, drill-gauges, plug and ring cylindrical 
gauges, milling-cutters, gear-cutters, metal-slitting saws, 
taps and dies, screw-plates, screwing-tackle, &c. The 
catalogue also contains some notes on the use of the tools, 
and gives tables showing speeds and feeds for drills and 
cutters, and other information useful to machinists. 
Another smaller catalogue dealing with similar tools 
made of high-speed steel has also been issued. 


Ventilating Fans.—The James Keith and Blackman 
Company, Limited, of 27, Farringdon-avenue, E.C., have 
sent us a copy of a little booklet relating to their electric 

lenum ventilators for offices, railway o— Fr steamers, 

. These ventilators consist of a small electrically- 
driven fan, which may be installed on the window sill or 
in any other convenient position, a: to draw in air 
from outside and distribute it in the apartment. The 
ventilators are claimed to work noiselessly, and to produce 
no draught, one in places where a slight noise would 
not be objectionable, a much larger volume of air can be 
delivered by running the motor at a higher The 
inlet to the fan may be fitted with a rain-and-dust-proof 
screen, and a fog filter, or absorbing cover, may be dail 
over the outlet when necessary. Full particulars are 
given of these ventilators, and of similar, but larger, ones 
arranged to be mounted on columns. 


Marine Oil-Engines.—We have received from Messrs. 
Sim , Strickland and Co., Limited, of Dartmouth, 
South Devonshire, a pamphlet illustrating and describing 
the ‘‘Standard” heavy-oil marine motors which they 
manufacture under license from Messrs. Steijaard and 
Jannette Walen, of Rotterdam. The engines are of the 
two-cycle type, with hot-bulb Se. and governing is 
effected by varying the stroke of the fuel-pump. Heavy 
oils, such as gas-oil or commercial unrefined flin, are 
used for fuel, and the —aa. under ordinary work- 
ing conditions is given as 0.87 lb. per horse-power hour. 
Reversing gears are always used with these engines, as 
although they will run equally well in either direction like 
any other two-cycle engine, the gear is considered to be 
7 ensure rapid and certain reversal at all 
times. @ pamphlet gives dimensions and other par- 
ticulars of eleven engines, ranging from 15 to 120 brake 
horse-power. 

Pumps.— We have received from "Messrs. Robert 
Co. (Engineers), Limited, of Walton-on- 
the Naze, Essex, a catalogue in which they a prices 
and full particulars of treble-ram pumps manufactured by 
them. The pumps are arranged in three main divisions, 
for working against low ae (up to 300 ft. head), 
medium ag (up to ft. head), and high res 
(up to 1000 ft. head). These divisions are subdivided 
into series, according to the type of pump, working 
pressure, &c. A general specification for each series is 
given, together with tabulated particulars of dimensions, 
weights, capacities, and prices. Illustrations are also 


iven of typical examples in each series. The catalogue 
deals with Poth vertical and horizontal pumps 
for driving by belts or by electric motors. The high- 
pressure pumps are fitted with bored-trunk and slipper- 
guides, and these guides are also fitted in some cases to 
um 
of high-speed 


for medium pressures. Particulars are also given 
short-stroke treble-ram pumps, pumps for 





animal power, and horizontal wee ary | single-barrel 
pumps. The catalogue is well printed and illustrated, and 
1s also very conveniently arranged. 


Apparatus for the Production of Ozone. — Messrs. 
Ozonair, Limited, of 96, Victoria-street, Westminster, 
S.W., have sent us an illustrated catalogue of portable 
ozone generators for purifying the air in rooms. These 
generators are made in various patterns for standing on 
tables, fixing to walls, or with attachments for medical 
urposes. Those listed are suitable for purifying the air 
in rooms of from 3000 to 12,000 cub. ft. in many The 
current consumption of these generators ranges from 10 
to 30 watts ; they may be supplied either from the light- 
ing mains by connecting to any ordinary lamp-holder or 
plug, or from portable accumulators. The catalogue 
gives full particulars of these generators, and also states 
prices. It also contains useful and interesting notes on 
the nature and properties of ozone, and mentions some 
of its numerous industrial applications. Among the 
latter may be mentioned water and food sterilising, 
brewing, bleaching, disinfecting, &c. A long list of the 
a / _etmaane users of the company’s apparatus is also 
included. 


Electric Drive for Planing-Machines.—We have received 
from the Lancashire Dynamo and Motor Company, 
Limited, of Trafford Park, Manchester, a pamphlet 
relating to the ‘‘ Lancashire ” system of driving planing- 
machines electrically. According to this system the 
driving motor is supplied with current from a motor- 
generator set, and reversal of the former is effected by 
reversing the field of the generator and thereby altering 
the-direction of the current through the driving motor. 
The most important advantage claimed for the system 
of driving is the greatly increased output from the 
machine due to higher speeds and more perfect control ; 
the results of several comparative tests on belt-driven 
and electrically-driven planers are printed to prove this 
statement. Further economy is said to result from the 
use of the firm’s accelerating switch, by means of which 
the a is increased after the tool has entered 
the cut. same device allows the table speed to be 
increased up to the return-stroke speed while the tool is 
travelling over a space between two cuts some distance 
apart. veral other advantages are pointed out, among 
which may be mentioned a'saving of time due to rapid 
reversal, extreme accuracy of reversal, and current saving 
due to entre effect at reversal. Upwards of 200 
sets have supplied, many of which have been fitted 
to old machines. 

Marine Engincs, Boilers, Auxiliaries, dc.—Messrs. 
Simpson, Strickland and Co., Limited, of Dartmouth, 
South Devonshire, have recently issued a new catalogue 
of their productions. This catalogue, which is well 
printed and fully and clearly illustrated, is bound in 
paper-covered thus forming a very creditable 
production. General particulars are given of high- 
pressure non-condensing launch-engines, compound and 
triple-expansion surface-condensing launch-engines, also 
larger engines for yachts, tugs, mger steamers, &c. 
Kingdon engines and boilers for —. are also dealt 
with. These boilers are of the vertical fire-tube type, 
and the +. are of the two-crank quadruple-expan- 
sion t cylinders being arranged in two pairs, one 
over the other in tandem. Illustrationsand specifications 
are also given of marine boilers of the direct-tube, return- 
tube, locomotive, and water-tube types. Among the 
latter is the ‘‘ Accessible” boiler, so called because all of 
the tubes can very easily be got at for cleaning or replace- 
ment; an illustrated description of this boiler will be 
found in ENGINEERING of February 17, 1911, on page 216. 
The catalogue also deals with fan-engines and fans, 
centrifugal circulating-pumps, and electric-light engines, 
giving particulars of standard sizes in each case. In con- 
clusion, a large number of hull designs for yachts, 
launches, tugs, shallow-draught steamers, and other 
vessels, are reprodu These are shown fit with 
steam machinery, but internal-combustion engines can be 
substituted in most cases if desired, 


Time-Recorders.—The National Time-Recorder Com- 
pany, of 5, Blackfriars-road, S.E., have recently issued a 
catalogue giving particulars of the ‘‘ National” time 
recorders manufactured by them. With these recorders, 
each employee has assigned to him a card, which is nor- 
mally kept in one of two racks p! near the instru- 
ment. each man enters the works he takes his card 
from the ‘‘out” rack, stamps it in the recorder, and 
replaces the card in the ‘‘in” rack. A similar process is 

e through when the employees leave the works, except 
that, after having been stamped, the cards are placed 
in the ‘“‘out” rack. It is pointed out that these machines 
can be used very rapidly, about 50 ee being able 
to register in one minute. Among other advantages 
claimed, it is stated that the machines have unlimited 
capacities, the workmen can see and verify the time 
registered, and the records are accessible to the manage- 
ment at all times. The recorders are made in several 
different models. In one of these, the stamping is 
effected by ing a lever; in another, the stamping 
mechanism is actuated by aay ft in the card, so that 
only one hand need be used ; in a third t: of machine 
irregular times are marked with an asterisk, so that only 
those figures so marked need be examined when the time 
is being totalled up. The firm also make similar recorders 
for use in connection with cost keeping, autograph 
recorders, time stam watchmen’s control clocks, and 
automatic aa Illustrations and iculars of 
all these appli are included in the catalogue. 


Pneumatic and Electric Tools. —We have received from 
the Consolidated Pneumatic Tool Company, Limited, of 
Palace Chambers, 9, Bridge-street, Westminster, S.W., 
copies of the latest editions of two of their catalogues, 





which deal respectively with pneumatic and electric port- 
able tools. The pneumatic-tool catalogue gives particulars 
of Boyer and Keller hammers, Boyer gapand jam riveters, 
various types of holders-on for riveting work, rammers for 
foundry-moulds, sifters for moulding-sand, and several 
other appliances for special purposes, such as boiler-scaling, 
cutting off rivet heads, and soon. Among the pneumatic 
drills dealt with are included the “ Little Giant,” ‘‘ New 
Giant,” and Boyer drills, and several other types, some 
of which are suitable for boring wood; a tube cut- 
ting device for use with any type of drill is also listed. 
This catalogue deals with several other pneumatic appli- 
ances, of which we can only mention emery-grinders and 
polishers, direct-acting and hoists, air-receivers 
and mountings, hose and hose couplings, and other acces- 
sories. Several illustrations are included showing the 
tools being employed in connection with boiler-making, 
shipbuilding, Cie construction, foundry work, &c. 
The other catalogue deals with breast drills, heavy-duty 
drills, and drills driven by electric motors operating 
through flexible or telescopic shafts; they are supplied 
for both direct and alternating currents. Particulars 
are given of portable electrically-driven air-com- 
pressors and blowers for removing dust from electrical 
machinery. Other appliances listed include hammers for 
stone-carving, &c., coal and ore-boring machines, and 
magnetic separators. 

Detector for Wireless Telegraphy.—From the Automatic 
Telephone Manufacturing Company, Limited, of Milton- 
road, Edge-lane, Liverpool, a pamphlet relating to the 
Helsby crystal detector for wireless ney has come 
to hand. In these detectors specially selected crystals of 
galena (lead sulphide) are mounted in brass cups by means 
of an easily fusible alloy. Six of these cups are screwed 
into the face of a brass disc near its circumference. The 
disc is mounted so that it can be rotated in a vertical 
plane in order to bring any one of the crystals opposite 
the contact-pin. The disc is also allowed a certain 
amount of transverse movement so that contact can be 
made at =e of the face of each crystal. The contact- 
pin is carried by a flat-strip spring, against which two 
shorter flat springs bear, on the back and front faces, 
respectively, pressing it in ee directions. To one 
of these two springs is riveted a branch spring on which 
the adjusting screw bears. The arrangement is ‘such that 
the pressure of the contact-pin on the crystal, which 
pressure must be extremely light with galena crystals, 
can be adjusted easily, and with great precision, by means 
ef the screw. These detectors are claimed to be stron 
and reliable, and suitable for either station or laboratory 
use. They can, if desired, be supplied without crystals 
but with the cups ready filled with fusible metal, so that 
the customer can insert other minerals than galena. 
Prices are stated for the detectors, and also for double- 
headgear telephone receivers for use with them. It is 
recommended that the two receivers, connected together 
in parallel, should be used in series with the detector, so 
that the potentiometer usually employed when the detector 
and receivers are in parallel, can be dispensed with ; 
other important advantages are claimed for the series 
arrangement. 5 





Ow Faci.itizs ON THE HumpEeR.—The Humber Con- 
servancy Board has approved plans for a small harbour 
and pier at Saltend, on the Humber, which the North- 
Eastern Railway Company is building for the landing 
and storage of petroleum. The importation of petroleum 
from Roumania to Hull last year was about 13,000,000 
gallons, and it is intended to make Hull a distributing 
centre for the North of England and the Midlands. The 
pier, or jetty, will extend so far into the river that ships 
may enter the haven. at any state of the tide. The Lords 
of the Admiralty are constructing a jetty on the Lincoln- 
shire side of the river, near the entrance to North 
Killingholme Haven, where it is intended to establish an 
oil-foel installation. 





Tue EquiTaBLe Buinpinc Fire, New Yorx.—On 
January 9 last the Equitable Building, New York, was 
destroyed by fire, six lives being lost and an enormous 
amount of ew destroyed, the building being valued 
at about 700,000/., and the contents being of such great 
and diverse value that it has not even now been approxi- 
mately estimated. The fire brought out a number of 
important technical points, and taught various lessons 
equally applicable for Europe and for America. In con- 
sequence of this the British Fire-Prevention Committee 
thought it advisable that a reliable record of the disaster 
should be presented, and they have therefore issued a 
** Red-Book,” No. 175, containing it. One thing that is 
noticeable in this record is the enormous cubic extent of 
the risk at stake. There was also, from an Engli int 
of view, an absence of proper subdivision, both vertically 
and horizontally, and there were many unprotec 
shafts scattered about the building, while the dearth of 
exit facilities must have made the building particularly 
dangerous in case of fire. For this there can really be no 
excuse. It was fortunate that the fire did not occur 
during office hours instead of in the early morning, other- 
wise the loss of life would have been terrible. An 
important subject, that of vaults and safes, has an inte- 
resting chapter devoted to it in the report, the unsuita- 
bility of most vaults being pointed out as well as the 
inadequacy of the ordinary office safe to withstand fire 
conditions of a serious nature. This part of the as 
is particularly interesting, as the temperatures reached 
at this fire were not excessive, no fused cast iron, for 
instance, being found. The average temperature of 
the fire was probably about 1800 deg. Fahr., or under 
1000 deg. Cent., with only oe rises for a few 
— up te about 2000 deg. Fahr., or under 1100 deg. 
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ELECTRICAL APPARATUS. 


Marconi’'s Wireless Telegraph 
ution London. (W. 5S. Entwistle, P Pisa, tals 


High- on Switch-Gear. [10 Figs.] November 22, 
1911.—The main object of this invention is to construct switches 
which are operated electrically by a small electric motor in such a 
manner that they may be for controlling high-tension elec- 
tric power-circuits, ly such as have to be interrupted and 
re-established with rapidity and uency. Inswitches according 
to thfs invention, the ucting blades extend outwards from a 
spindle which can be rocked to carry the ends of the blades to and 
fro between pairs of fixed stops, and a stream of air is projected 
across the line of movement of the ends of the blades from a 
narrow jet of considerable length to extinguish any are which 
may be set up along this line. 1 is thespindle, the central portion 
of the length of which is of non-conducting material. Its upper-end 
portion has mounted upon it a loose sleeve 2, which has contact 

lades or arms 3 fixed to it. The upper end of the spindle has also 
fast with it arms 4, having at their ends forks which loosely 
embrace the contact blades 3, so that the spindle may be 
rocked a short distance without the forks coming against 
the blades, but when they do come against the blades they carry 
them round with them together with the loose sleeve to 
which the blades are affixed. The loose sleeve 2 is supported by 
ball-bearings, carried by a bridge-piece 8 supported at its 



































ends by pillars 9 of insulating material. The lower end portion 
of the spindle 1 carries a frame on which is the armature-winding 
of the motor which rocks the spindle. When the switch is in 
operation current may be supplied continuously to the windings 
of the field-magnet of the motor, and by the movement of a 
finger-key or the like to the armature winding. When the armature 
is caused to oscillate in one direction by current being supplied to 
it, the ends of the contact blades or arms 3 are thereby brought 
against fixed contact-blocks 13, and form a passage for current 
from one contact-block to the other. By reversing the current, 
the contact can be broken, and the ends of the arms 8 caused to 
be held against fixed back-stops 14. The starting of the spindle 
into movement to open the switch is assisted by a pair of light 
coiled springs. The contact-block 13 and back-stop 14 of each 
pair of stops are carried by upward projections from opposite ends 
of a flange 16, which projects outwards from opposite sides of the 
top of a hollow pillar 17 of insulating mate: The passage 
through the upper end of this hollow pillar is, as shown in Fig. 3, 
comracted into a long narrow opening 18, which is at right 
angles to a line passing from stop to 


led to the lower ends of the hollow 17 thro i 

pe =. be blown continuously th the pi ear. 
valves may and 

ptt ee ond ed by any suitable means each 


V high-tension ‘caveeus te ietenented. 
\-" ion cu 
August 8, 1912.) nor rae 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


17,203/11. C. Brown and Brown and Barlow, Limited, 
(2 Figs.) July 27, 1911.—The 
present invention provides a carburettor having two or more jets, 
eachof which has means for individuall adjusting the quantity 
of fuel issuing therefrom, and one of w! awe * Soom, 

in sense 


h it, and by which 
y the fuel issuing from one or 
trolled. SS tection Re 


——— = mixture 
more ie two or more jets is 
throttle-valve A is adapted to rotate 

the air and mixture supplies, = Se 
= one @! of which 
while the lower one a2? 


and is formed pot by 


regulates the 
Eratagel te comianest eettas 





main air and mixture. The two chambers a!, a? may be isolated 
from each other by means of a tion a, and an automatic air- 
inlet-valve C is combined with the upper chamber of the throttle- 
member in such a manner as to prevent an over-rich mixture 
being suppled when the throttle is opened. The inlet and outlet 
ports in the lower portion of the carburettor are to open 
and close in an equal degree ; but in order to preclude an excess 
of air during snes bn th of ——- of a pte oe poe . 
upper port— e air-pol staggered, or pro a 
lead whereby its closure is effected prior to, Sal 
of, the closure of the throttle-member. 
that the extra air is thus regulated primarily by the 
upper portion of the throttle- member, and secon: y it is 
governed by the automatic air-valve. A contractile-clip may 
encircle the upper part of the throttle-member, and by virtue of 
its contractile character the clip may be adjusted to any position 
to suit the connections or levers by which it is operated. The 
air-valve C may be mounted upon a spindle member c!, adapted 
to slide within a bearing provided in the throttle-member A, 
the spindle-member c! having at its other extremity a piston c, 





which is adapted to slide within the throttle-member in such a 
manner as to provide a dash-pot action in connection with the 
movement of the valve C to prevent noise, and generally to 
improve its action. To supply the liquid fuel to the carburettor, a 
plurality of jets B, B are incorporated and rendered variable so 
as to be capable of ns A suitable position for the 
variable jets isintermediate the throttle-member and the main 
air in-take, each - being provided with its own choke-tube D!, bl, 
The choke-tubes b', b! are controlled at their innermost extremi- 
ties by the throttle-member A, while at their other extremities 
they communicate with a common conduit or air-intake. Two 
jets may be incorporated ; one may have a larger choke-tube than 
the other, the smaller of the two bein; to come into 
operation prior to the opening up of the other. The jets are 
comprised of a cam b? rotatably mounted above the jet orifice b°, 
so that by rotating the cam its edge is gradually caused to cover 
or uncover the jet orifice, thereby adjusting the quantity of fuel 
issuing therefrom. The fuel may be supplied to the jets from a 
constant level chamber D, arran; at one side of the adjacent 
jets B, B. (Accepted August 8, 1912.) 


20,959/11. The btw we Tool and Motor-Car Com- 


pany: een, and 
2 Figs.) September 22, 1911.—This invention relates to four- 
stroke cycle internal-combustion engines of the type in which 
extra air or extra combustible mixture is introduced into the 
— behind the piston when the piston is at about the end of 
e suction stroke. According to this invention, the admission of 
extra air, or extra combustible mixture, into the cylinder is con- 
trolled by the movements of a single reciprocating sleeve-valve 
which surrounds the piston, and, preferably, by the piston also, an 
admission port through the sleeve-valve ~ age with an inlet 
port of the cylinder for the extra air or mixture. is the engine 
cylinder or casing within which the single sleeve-valve B is fitted, 





and C the which reciprocates 

meee | this invention, a port 

sleeve-valve B, which, during a portion of each 
th a > eo port a2, and admits 

into the interior of the sleeve-valve extra air or mixture at a point 

at or near to the end of the suction of 

b2, however, notwithstanding that it may at the 


soe bart of, So stead, ty the piston 0 wal : 
stroke the piston itself uncovers the port b2 gow wa FS 


stroke, and 
then mo towards the crankshaft, and by the time it reaches 
ita mid poaltion sales te both the inlet and exhaust into 


F 
i 
3 








the packing-ring on the cylinder end D, 





the port b2 has passed beyond the port a®, and the extra air or 
— red is — cut off by the Egy and the com: 
an ng e e ports closed, ccepted 
September 4, 1912. ‘ 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 
28440/11. Bg ef P. V. Vernon, 
Coventry. Turret La’ [8 Figs.] December 18, 1911.— 
This invention relates to turret lathes, and has for its object to 
simplify the means for effecting the traverse of the turret saddle 
and the rotation of the turret by causing the shaft to rotate to 
engage a clutch-device eff rotation of the turret (and, if 
necessary, to withdraw the indexing bolt), and, further, to slide 
endwise to e a clutch or the equivalent to cause traverse of 
the turret-saddle. In the construction illustrated, there is em- 
ployed a single transverse-shaft A, carrying a hand-lever B, 


whereby the t A can be rotated. When so rotated, a pinion 
fixed to the shaft A is also rotated, and this, by its en ent 
with a rack, moves endwise a clutch-actuating sleeve It will 








be understood that when the hand-lever is moved in one direction 
the clutch is en , and when moved in the other direction the 
clutch is withdrawn. The shaft A is formed at F with circular 
rack-teeth, which are engaged yA pinion G on a short spindle H, 
which carries a hand-lever J. e shaft A is free to move end- 
wise under the operation of the rack and ion F, G, brought 
about by movement of the hand-lever J. hen so mored end- 
wise, the lever K is swung about its pivot L, engaging the clutch 
or other device so as ,to cause traverse of the turret, in any 
suitable manner. In the construction illustrated, a bush M is 
fixed to the shaft A, and this is en by the end of the lever K. 
It will be understood that the moves endwise with the 
shaft A. (Accepted August 21, 1912.) 


19,615/11. The Lancashire Dynamo and Motor Com- 
pany, Linitted, Manchester, and A. P. W: Hale. 
Tools. [4 Figs.) September 4, 1911.—This inven- 

tion relates to apparatus for electrically operating and controlling 
planing-machines and like reciprocating tools. According to ‘the 
present invention, a reversing motor is fitted to each feed-screw 
























































09615 A) 


~ 























ADA, 
vv 




















& 
i Pm; e 


& 


haar 





z 


7 


A 
——ee rey 


79615.) 
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long period to impart to it the necessary smal! angular movement 
to effect the desired traverse or feed. In the type of planer illus- 
trated, the work to be planed is stationary, and there are two sets 
of feed-screws—one of two screws a, a, to give the tool-holder B 
a horizontal movement, and one screw c to give it a vertical 
movement ; a reversing electromotor is connected to each of the 
feed-screws or set of feed-screws, and in the latter case the 
several feed-screws of a set are mechanically geared together so 
as to ensure synchronous movement. The motor A is connected 
to the two screws a,a, and the motor © is connected to 
the screw c. Fig. 2 is a diagram of the general arrange- 
ment of the switches and connections, E is a change-over 
switch adapted to t the armat A to the mains F 
and the armature of C to the mains G, or, alternatively, the 
armature of A to the mains G, and the armature of C to the 
mains F. The mains F are connected to the supply mains through 
gear actuated by the reciprocating of the tool, and by means 
of which the rotation of the motor is controlled so as to effect the 
desired reciprocation of the tool-carrier B. As shown, the switch 
E connects the armature of the motor A to the mains F, and the 
armature of the motor O to the mainsG. It will be seen that if 
the mains G are directly connected by a switch T across a suitable 
rource of potential, the switch T being closed by a tappet motion 
(as shown in Fig. 1) just before the commencement of a cutting 
stroke, the motor © and the feed-screw will be moved an amount 
depending upon the length of time during which the switch T is 
closed. This mode of operating the feed-screw traversing-motor 
is, however, not sufficiently definite for most purposes, and the 
mains G may be connected to a generator H having a constantly 
driven armature, and the switch T may be employed to momen- 
tarily excite the shunt-field of the generator, which then generates 
current and actuates the motor O, the degree of actuation being 
controlled by the regulation of a shunt resistance such as K 
(Accepted September 4, 1912.) 


MOTOR ROAD VEHICLES. 


17,186/11. A. Fer. , H. & er, Jun., and 
Leriené Motors, Limited, Laer Motor - 
Vehicles. (6 Figs.) July 27, 1911.—This invention relates to 
transmission gear for driving the road-wheels of motor vehicles, 
and particularly heavy vehicles. The combination of known 
parts which constitutes the present invention consists of two live 
axles in line with each other placed in a lower plane than the 
plane of the engine crank-shaft; differential gear connectin 
such live axles; a casing for such gearing; a continuous rigid- 
bar dead axle supporting the live axles and the gear - casing ; 
extra transmission spur-wheel gear placed above the live axles ; 
and a normally horizontal propeller-shaft extending from the 
crank-shaft and driving the differential gear and the lower- 
placed live axles. The dead axle A is formed with a central 
downwardly-bent part Al, which comes under the gear-case B, 

has such gear-case placed on it and secured to it. The differen- 
tial driving-gear comprises the usual inte’ 1 bevel-toothed 
members, and the gear is operated in the usual manner from the 








bevel wheel OC. Tais bevel-wheel C is driven from the bevel-pinion 
secured to the end of the propeller shaft, which is disposed about 
horizontally and in continuation of the crank-shaft of the engine. 
The wheels 1, 2 of the differential gear, which are usually placed 
on the inner ends of the live axles F, F!, are each attached toa 
spur pinion G2 or Gl, One of these spur-pinions G*- gears with a 
spur-wheel H secured to the inner end of the live axle F; the 
other pinion G! gears with the wheel H! attached to the inner 
end of the live axle F!. In the gear-case illustrated, the different 
elements of the differential gear are arranged to loosely rotate 
upon a short shaft J directly above and lel to the live axles. 
This shaft is mounted in bearings carried by the sides of the 
gear-case B, and its ends protrude through such sides. By 
removing caps K, K!, which, when the gear is in use, cover and 
carry the ends of the shaft J and are secured to the case, this 
common shaft may be withdrawn axially, and the wheels of the 
differential gear are then free to be withdrawn through the rear 
end of the gear-casing when the cover-plate closing such end is 
removed. (Accepted August 8, 1912.) 


29,247/11. David Brown and Sons (Huddersfield), 
Limited, and 8S. Bramley-Moore, Huddersfield. 
Rear Axles. (2 Figs.) December 29, 1911.—This invention 
relates to worm gearing for use on rear axles of worm-driven 
motor road vehicles. The object of the invention is to apply 
in combination with a worm or spiral wheel unevenly spaced 
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between its journals, a double-acting thrust-bearing whereby an 
ving a neat a ce with 


improved construction of t qearian, 

greater efficiency, is obtained. X! is a worm which transmits 
motion to the worm-wheel Y! mounted on the differential casi 
W! which contains the usual differential gear, and is set out o 


ings A! and B! carried by the case Z). The invention consists in 
combining with an arrangement in which the worm-wheel is 
unequally spaced between the journal-bearings, as shown, a 
double-acting thrust-bearing C! located on one side of the worm- 
wheel, whereby a symmetrical design and increased efficiency of 
the gearing is obtained, the thrust in both directions being taken 


up by said bearing. (Accepted September 4, 1912.) 
PUMPS. 
9054/12. H. B. Watson and T. C. Billetop, Newcastle- 
on-' Cen Ejector-Pumps. [1 Fig.) 


November 22, 1911.—The improvement in centrifugal pum 
having a plurality of double impellers consists in forming the 
pump-casi. a water-suction chamber communicating 
symmetrically at each side with the eyesof the several impellers, 
and with a volute or discharge-chamber having an air-suction 
branch ; the impellers being arranged to disc’ the water 
peripherally in fine streams at very high speed, and the volute 
outlet being provided with converging walls or shelves forming, in 
conjunction with the sides of the impellers, narrow converging 
passages through which the air is ejected or aspirated by the action 
of the issuing high-speed streams of water. ‘Lhe drawing shows a 
pump embodying the invention and arranged as a wet and dry 
air-pump, withdrawing water by the water-suction pipe 21 from 
the lower part of a condenser 22, and withdrawing air from a 
higher point by the air-suction pipe 23. The pump its shaft 
5 arranged vertically and directly coupled to a high-speed steam- 




















turbine 17. The main casing comprises the suction-chamber 6, 
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which is common to all the impellers, and the volute portion 9, 
which is also common to all the impellers. The suction-chamber 
has the inlet branch 2 jointed to the water-suction pipe 21, and 
it communicates by the — P!, P2, P’, and P4 with | the eyes 
of the double impellers 7, each impeller being supplied symme- 
trically at both sides so as to give perfect balance as regards end- 
thrust. The passages P', P?, P?, and P4 pass through the common 
volute portion 9 into the cylindrical portion 4, against which the 
sides of the impellers make the usual running joints. The im- 
pellers are so shaped that the water is discharged from them in 
the form of fine streams or jets into the volute. The latter has 
the air-inlet branch 26, jointed to the air-inlet pipe 23, and the 
volute outlet 3 is made with a series of dividing shelves 24 forming, 
with the sides of the impellers, narrow converging passages. e 
water withdrawn through the pipe 21, issuing from the rims of 
the impellers in the form of fine streams or jets at very high 
speed, exertsa powerful ejecting or ee effect upon the air 
in the narrow converging passages, and the air is thus withdrawn 
from the condenser through the pipe 23 and delivered along with 
the water through the outlet 3. (Accepted September 4, 1912.) 


PRINTING AND ALLIED MACHINERY. 


23,009/11. E. Stott and William Dawson and Sons 
(Otley), Limited, Otley. Fiat-Bed Stop-Cylinder 























Prin Machines. [4 Figs) October 18, 1911.—This in- 
push- motions of flat-bed 


and either of the underfeed or the overhead-feed types. The inven- 
tion ite in the combination, with the usual wheel fixed on the 
cylinder-shaft, of a brake mechanism comprising a loose non 
rotatable disc on the cylinder-shaft, mcans for sliding the disc 
laterally along the shaft so as to engage at the desired point in 
the revolution of the cylinder with the face of the wheel, and 
friction padding between the engaging faces of the wheel and 
disc. It is necessary to apply friction to the wheel A when nearing 
the end of its travel, and to attain this, according to the present 
invention (Figs. 1 and 2), the usual wheel A is fitted to the cylinder- 
shaft D so as to revolve with the cylinder, this fixed wheel A 
having one side flat. A disc E is supported by the cylinder-shaft, 
but does not revolve with the cylinder, and is capable of being 
moved up to the fixed wheel A so as to produce friction, and 
thus brake the cylinder at the desired point in its revolution. 
The lateral movement of the loose brake-disc E may be obtained 
by a lever G mounted loose on the cylinder shaft D, having 
d inclines on its end face H adapted to engage with similar 
inclines on the adjacent face I of the disc E, so that when the 
lever G is moved by connecting-rod J the disc E is pressed up to 
the fixed wheel A, the thrust being taken by a fixed collar en 
the shaft. The brake-disc E is prevented from rotating by means 
of a bracket L mounted on a fixed stud M, as shown. © isa pro- 
— which comes against a spring tongue B when pushed 
ome, the cylinder being then ‘at home,” as shown in Fig. 3. 
The cylinder ——e in ¥ a <i by the arrow in 
. 3, passes e tongue B, and travels past the tongue any 
soliabe distance. The cylinder is then pushed home ready for 
the next printing stroke of the eoetet For this purpcese, a 
ur segment is fixed on the wheel A, and on a suitable part on 
framework of the machine is pivoted a spur segment © 
adapted to gear with the spur segment N, the spur segment 0 
being operated by arod P. When the cylinder starts its revolu- 
tion the spur segment O moves exactly in unison with the eylin- 
der and then moves out of gear with the segment N and allows 
the cylinder to continue. hen the cylinder has made a full 
revolution the spur segment O may be in such a tion as to 
move into gear again before the full stroke of the cylinder is 
completed, and thus steady the cylinder in completing its travel, 
and be ready to move the cylinder back to the tongue B, or the 
spur segment O may be in a position so as to move into gear 
again only when the full stroke of the cylinder has been com- 
pleted, and thus be ready to move back the cylinder as before 
descri By these means the cylinder can be moved any dis- 
tance beyond the tongue B, and will be always under control, and 
cannot bly get out of gear with the racks on the type-bed, 
and will not require the amount of brake that has hitherto been 
mn)? when running at h'gh specds. (Accepted August 21, 
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RAILWAYS AND TRAMWAYS. 


11,111/12, R. 8S. Pilcher, Aberdeen, Tramcars. 
{6 Figs.) May 10, 1912.—This invention has reference to the 
construction and arrangement of the end platforms and staircases 
of tramcars of the double-deck type, and is directed to means for 
enabling such double-deck-type cars to be made applicable for 
the pay-as-you-enter system of fare collection. According to this 
invention, the end staircases are approximately quarter-turn helix 
formation, their bases resting centrally on the car-platforms, and 
their upper ends finishing at the side of the car, with a clear 
passage-way extending entirely round the bases of the staircases. 
In carrying out the invention, the staircases 1 at each end of the 
car leading to the upper deck 2 are so constructed and arranged 
that their bases rest somewhat centrally on the end platform 3, 
the entrance or lowest step of the staircases being disposed to face 
away from the usual main eee 4 of the car on the rear 
platform. The staircase approximately takes the form of a 
quarter-turn helix, the upper part 5 of the staircase finishing at 
that side of the car which is over the main entrance-step 4. Each 
end of the lower saloon 6 is pro. ided with a wide central doorway 
7, and the arrangement of the staircase on the rear platform is 
such that a clear passage-way 8, as indicated by the arrows with- 
out tai!s, is left round the outer periphery cf the lower part of 











the staircase and between it and the end dashboard of the car. 
The re both for the lower saloon 6 and upper deck 2, 
entering by the step 4, go round this passage 8, those to «he 
saloon 6 entering to the right of the central saloon door 7, and 
those to the upper deck passing up the staircase 1, the position 
of the conductor being at the point @ when the passengers are 
entering the saloon, so that he may collect the fares from the 
divergent streams of passengers to the upper deck and saloon. 
The passengers leave the saloon by the left-hand side of the 
central door, as indicated by the arrows with tails, Fig. 2, passing 
under the staircase, beneath which sufficient head-room is left, 
and out by the same step 4 as that by which the passengers enter, 
tion of the conductor when the passengers are leaving 
being at the opposite side of the central door 7 about the point 0, 
Fig. 2. The passengera leave the upper deck by the forward door 
thereof at the front of the car, pass down the staircase, and out 
by a ible step 10 on the front platform, this step being 
fitted at both ends of the car and on the side of the platforms 
remote from that of the permanent entering-steps 4. The arrange- 
ment of the staircases, steps, and doors is the same at both ends 
of the car. The large central doorway to the lower saloon 7 is 
rably closed by a pair of sliding doors, and the usual central 
ot ordinary width is provided in the end partitions of the 
upper deck. (Accepted August 8, 1912.) 








centre. The differential gearing is mounted on two journal-bear- 





vention relates to the brake e 
stop-cylinder printing-machines, either letterpress or lithographic, 
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THE DESIGN OF LOCOMOTIVE FIRE- 
BOXES. 


By J. D. Twrxserrow, A.M. Inst. C.E , 
M.I. Mech. E. 


Wuen a record is kept of the incipient failures of 
the component parts of locomotive fire-boxes, it 
will be found that for any given design there is 
regularity as regards the positions where broken 
stays and cracks in the tube and other plates first 





a r. 

Ph detailed examination of the design will usually | 
reveal the presence of high stresses under the | 
statical load of the working pressure. These stresses | 
are not a necessary pom ae of the mechanical | 
problem, though they are present in the majority | 
of modern designs ; their persistence may be attri- 
buted to general adhesion to faulty precedent, and 
to insufficiency of technical supervision over the | 
detail of drawing-office procedure. | 

No railway can afford to be indifferent to the’ 
cost of fire-box repairs. The secondary statical | 
stresses may be eliminated with but slight modi- | 
fication of detail, and the stresses due to the move- 


ment of expansion and contraction may be kept to 


a low value by ensuring due relation between the 
diameter and the length of stays, and by other pro- 
visions of known nature. The net result will be so 


stays and on the tube-plate is increased. Ke- 
ferring to Fig. 2, the length B comprised between 
the face of the throat-plate and the range of the 
first row of stays maintains as regards its upper 
part the normal shape of the barrel, the tension on 
the strip being »p x B x R; the downward pres- 
sure on the projected plan of the throat-plate, on 
the forward part of the foundation-ring, &c., 
balances the vertical component of the tangential 
pressure, and leaves a horizontal pull, the inten- 
sity of which is equal to p B R cos 6, and which is 
balanced by the equal pull on the oe side, 
the connection being effected through the neigh- 
bouring stays, the tube-plate, and its flange, which 
are all thereby subjected to heavy bending 
moments. 

In order that the stays adjacent to each vertical 
corner may be subject to simple tension only, and 
that the flanges of the plates may be relieved of 
bending moments, it is essential that the curve of 
the flange of the shell-plate should be concentric 
with that of the inner box. This condition does 
not always obtain at the foundation ring, and when 
the width of the water spaces is increased from 
the foundation upwards it is not usual to find the 
curvature of the corners modified to suit. Fig. 3 
represents a horizontal section taken at some 
distance above the foundation ring at a point where 
the width of the water spaces has been increased 


great an addition to the useful life that no further| by 50 per cent. over the width existing at the 


apology is needed for continued reference to the 
matter. 
The annexed Fig. 1 represents a cross-section of 


bottom. The plates are flanged to curves of con- 


| stant radius, they are concentric at the foundation 


case of high-speed locomotives these forces may 
amount to about 8 tons per axle. The modern 
fashion of dispensing with thrust-collars on the 
axles brings the whole of this load to bear on the 
frame at one side, in place of dividing it equally 
between the frames. 

In the ordinary type of six-wheeled engines the 
frames were stiffened laterally by means of the 
continuous footplate, as indicated in Fig. 1. The 
moment of inertia about a vertical axis of the 
frame complete with the footplate and its sup- 
porting angles was equivalent to about 2500 inch- 
units. In many modern engines the distance 
between the frame cross-stays been increased 
to accommodate the greater length of fire-box, 
whilst the attachment of the footplate has been 
cut away to clear coupled wheels and for other 
reasons, so that the lateral stiffness is little more 
than that of the unsupported frame-plate and the 
deflections in working are relatively enormous. 
They are perceptible on the footplate in the 
character of the riding with many classes of ten- 
wheeled or ‘‘Atlantic” engines. There is evidence 
of heavy straining on the attachment of the expan- 
sion anyle-iron, and the neighbouring water-space 
stays are seriously distressed in consequence. 

It is not practicable to support the roof of a 
long box by transferring the entire load to the top 
of the tube and back-plates. When the downward 
pressure is wholly or in part balanced by means of 
radial, direct, or sling stays connected to the crown- 
plate, it is desirable to take care of the horizontal 
components of the radial pressures by means of trans- 





ring, but the centres are separated by a distance c 




















a typical fire-box ; the section plane of one half is 
at the middle of the length, and of the other half 
immediately in front of the tube-plate. The roof 
is assumed to be supported by any system of stay- 
ing which transfers the load wholly or in part to 
the crown of the shell-plate. Fig. 2 represents a 
side elevation of the box, the positions of the stays 
most liable to fracture being indicated thereon. 
These are also the positions in which flexible stay- 
bolts would naturally be fitted in order to mitigate 
the trouble. 

The throat-plate is flanged back to meet the 
shell, but the radius of the flange is obviously not 
constant ; it must diminish to zero near the upper 
extremity, where there is necessarily an area of 
plating shown at A, in Fig. 2, which is flat, or which 
partakes of the reve curvature employed to 
connect the curve of the barrel to the flat side. 
The pressure on this area requires support, it is 
connected across to the opposite side by the indirect 
system, comprising, on the one hand, the end of 
the cylindrical barrel, and, on the other, the tie 
built up of the adjacent stays and the tube-plate 
with local attachment to the fire-box sides. In the 
case of the Belpaire type of box, the area at each 
side is doubled, and there is a third similar area at 
the crown, where the flat roof merges into the 
barrel. In some designs provision is made for 
balancing these pressures directly, thus avoiding 
the bending moments on the stays and tube-plate. 
The curve of the throat-plate flange may alterna- 
tively be merged into that of the barrel along a 
definite groined line of intersection. The resultant 
tensions at the meeting line will vary with the 
dimensions of the flange and with the relation of 
the width over the sides of the shell to the 
diameter of the barrel. When the cross-section 
exhibits a marked degree of ‘“ waisting-in” in 


Fig. 2. (Py 


: 
| 





























at the plane of the section. When the vertical 
pitch of the stays is 4 in., the excess area of flat 
plate in the outer shell is 4 c, and the load 4 p. c. 
is transmitted to each opposite corner through the 
indirect ties formed of the adjacent stay and the 
flanges of the plates. 

It is sometimes found convenient to form the 
back-plate with a reversed flange, as shown in 
Fig. 4, in order that the rivets may be closed after 
the inner box has been fitted to place. This detail 
requires care in order that the bending moments 
on the plates may be kept within reasonable limits. 
If there were no bending moments on the curved 
flange, the effect of the internal pressure would be 
to produce a load equal to p (7, + 72) per inch of 
depth of plate acting along the common tangent to 
both curves. The point of contrary flexure on the 
flange will depend on the relative stiffness of the 
back and of the shell-plates ; with ordinary propor- 
tions it would lie about midway between the tangent 
point and the pitch-line of the rivets. The con- 
trary flexure of the side-plate will be thrown 
forward approximately into line with the normal 
through the centre of radius of the corner of the 
inner box, thus the first row of stays will not 
necessarily be subject to bending stresses. In 
practice, however, this distribution would entail 
pope: Leg bending stresses at the junction 
of the sid® and back-plates ; the elastic deforma- 
tions tend to an equalisation of the stresses, the 
pressure on the flange producing a certain amount 
of bending stress throughout the curve, reducin 
the intensity of the stress at the vertical seam an 
imposing an appreciable amount of bending- 
moment upon the stays and the plates to which 
— = attached. 

e breakage of stays in the neighbourhood of 
the expansion brackets results from the workin 





order that the lower part of the box may fit 
between narrow frames, the Jocal load on the 





of the frames under the influence of the latera 
forces transmitted through the axle-boxes. In the 
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verse staysor hy continuing the crown-stiffeners right 
round the shoulders down to the range of the upper 
row of water-space stays. In the absence of such 
support the internal pressure produces a tension in 
the shell-plate equal to p x R per inch run, the 
resultants of which are indicated by the arrows 
shown on the cross-section in Fig. 1. In producing 
equilibrium these stresses naturally induce bending 
moments on the attachments of the crown-plate, and 
on the upper rows of water-space stays. In prac- 
tice the actual stress in the unsupported shoulder 
of the shell-plate may be expected to consist of 
cross-bending in addition to pure tension, with 
consequent modification of the line of action of the 
resultant pressures. 

The exact calculation of the intensity of stress 
for any given conditions is a matter of some 
difficulty, but it is probable that the bending 
moments on the rows of stays adjacent to the 
corner and the compression acting across the radius 
of the roof of the inner box, when the arrangement 
is as indicated by Fig. 1, would involve ultimate 
fibre stresses of higher degree than the elastic limit 
of the materials employed. The resulting deforma- 
tions prolong the period of effective service by 
reason of the more remote stays taking up an 
increasing share of duty. 

When the slings of long girder-stays are attached 
to short crown-sheet angles it is found that the 
rivets in the latter must largely exceed the number 
required for direct support of the roof load, other- 
wise they will not suffice for the duty of uniting the 
angles and the crown-sheet as a composite brace to 
tie the shoulders. 

In American practice all modern boilers are made 
with wide fire-boxes entirely clear of the framing 
and of the wheels, so that every stay is accessible 
for examination or renewal without entailing 
expense in dismounting. The boilers are subject 
to continuous inspection under State regulations, 
which usually prescribe that a 7 copy of the 
inspector’s periodical reports shall be posted in the 
cab. Any stay found to be broken must be cut 
out and replaced without delay. It may be ob- 


served also that in the State of New York every 
smoke-box of the short type must be opened out 
and examined at the end of every trip; extended 





boxes fitted with the normal pattern of deflector- 
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plate and inclined spark-arresters are opened once 
a week, 

The fire-box shells are almost invariably of the 
round-topped variety fitted with direct radial stays. 
The width of the water spaces is increased from the 
foundation-ring upwards without any special pro- 
vision for counteracting the influence of the 
inequality of the areas of the flat plating to be 
supported. The radial stays may be assumed to 
rm the whole of the load on the crown of the 
inner box; they also balance the whole of the 
internal pressure along the centre line of the shell, 
and a diminishing proportion thereof from the 
centre round to the shoulders. The unbalanced 
portions of the internal pressures act with in- 
creasing intensity at the head of each row of 
stays as the angle of inclination of the latter 
deviates more and more from the normal as the 
sides of the box are approached ; they produce 
bending moments which acquire their maximum 
degree of intensity at the level of the top of the 
water-space. As the upper water-space stays are 
shorter than the radial stays next above them, they 
are more rapidly fatigued by the consequent de- 
flections. It will be conceded that, so long as the 
general design remains unaltered, American engi- 
neers are following a logical procedure in fittin 
flexible stay-bolts along the upper courses an 
adjacently to each of the vertical corners of the 
water-spaces. 

When a force tending to deform the cross-section 
acts upon the structure composed of the inner and 
outer plates and their connecting rigid stays, it 
produces bending moments which are of maximum 
intensity where the ends of the stays are fixed in 
the plates, with points of contrary flexure in the 
middle of each stay and in the plates midway 
between the rows of stays. If, however, the upper 
stay is provided with a ball-and-socket bearing at 
one end, that connection cannot be subject to 
bending; there is no contrary flexure in the body 
of the stay, and for a like intensity of stress at the 
fixed end the deflection of the free end will be 
doubled. The greater elasticity of the flexible 
stay throws more of the duty on to the rigid stay 
next beneath. By the employment of several tiers 
of flexible stays the resisting power of the stays 
below the danger zone may ‘ brought into play 
with a concomitant reduction in the intensity of 
stress in those positions where reason and practice 
reveal the existence of a liability to fracture. 

In the year 1910 the Canadian Pacific Railway 
Company introduced a modified form of construc- 
tion to enable the crown of the shell to receive the 
roof load from the radial stays without involvin 
stresses due to cross-bending. T bars were rive 
around the internal surface, braced with transverse 
ties above the level of the top of the fire-box. At 
the same period other builders in North America 
had adopted, more or less tentatively, the practice 
of fitting flexible stay-bolts along the upper courses 
at each side and down each of the four corners. 
The results obtained after two or three years’ actual 
service will effectively indicate the value of these 
provisions for reducing cost of maintenance. 

Conclusion.—The wasting action of the fire and 
the fatigue due to movements of expansion neces- 
sarily limit the useful life of fire-boxes ; but the 
occurrence of broken stays and the formation of 
cracks in the tube and other plates are usually 
hastened by characteristics of the design. 

The cost of repairs and renewal of fire-boxes con- 
stitutes a large percentage of the total expenditure 
on locomotive maintenance. 

The direct outlay on labour and materials is 
accompanied by the loss of effective motive power 
due to the withdrawal of engines from service for 
boiler repairs. 

That absolute failures are of rare occurrence is a 
high tribute to the class of workmanship and mate- 
rials employed, and to the efficiency of the methods 
of inspection and supervision in vogue. 





FOUNDRY PLANT AND MACHINERY. 
No. LII. 
By JosrrH Horner. 

For grinding and mixing strong sands for loam- 
work and cores, and for mixing fireclay, the grooved 
runners shown in Figs. 777 and 778, on page 667, 
are better than the smooth ones previously dealt 
with. They are alternative to the cogged runners, 
illustrated in the previous article, used for grind- 
ing loam many years ago. 





They churn up and— 


disintegrate the loam or clay or sand, and are 
efficient. The mill shown is an example also of the 
revolving-pan design, the pan being driven by the 
bevel gears overhead, which are enclosed, though 
the casing is not shown, and the runners only 
rotate on their shafts. The shafts are bushed both 
in the central crosshead and in the uprights. The 
bottom of the pan is fitted with interchangeable 
cast-iron segments. Scrapers are seen in the plan 
view. The machine is made by the Badische 
Maschinenfabrik, of Durlach. 

Figs. 779 to 788 illustrate an interesting mill 
designed for sand-mixing and ‘‘rubbing.” It deals 
with sand as it comes from the quarry without 
subjecting it to preliminary drying—unless it is 
very damp—mixing, or screening, and it is deli- 
vered from the machine ready for use. The 
outline is suggestive of the inclined cylindrical 
concrete-mixers and of the rotary sand-driers. 
But the resemblance goes no farther than that. 
The drum A, which is a casting, is inclined at an 
angle of 50 mm. to 60 mm. per metre (Fig. 779), 
and is mounted on rollers, on which it is rotated, 
making twelve turns per minute, from the belt- 
pulleys outlined in Figs. 780 and 781, through 
bevel-gears (with alternative locations on either 
side, not shown) to the spur-gear a which en- 
circles the drum. Two friction-rollers are located 
near each end. The bearings for the axles of 
these rollers are carried on the end brackets B, B, 
which also carry the bearings for the scrapers. 
They are supported on two rolled sections C, C, 
which are mounted at the proper inclination on 
masonry pillars (Figs. 779 to 781). The drum is 
divided into two chambers, the shorter one to 
the left, which receives the sand and in which it is 
mixed by the rotation of the drum, the much 
longer one to the right, in which it is ‘‘rubbed” 
or crushed by the action of a number of rollers D. 
At the termination of the mixing space a plate of 
iron b forms a division between that and the roller 
chamber. The position of this plate is regulated 
to leave a certain amount of play, but as little as 

ssible to allow the sand to pass under it only. 

is clearance is seen in Fig. 781. As the drum 
rotates the sand is rubbed and cut up between the 
edges of angularly set discs, one of which is shown 
enlarged in Fig. 785, and thrown up and gravi- 
tated forwards to a little distance by the slope 
of the drum, and then falls again on the discs to 
go through the same process. Whatever sand sticks 
to the interior of the drum is scraped off by a comb- 
like scraper E, Figs. 779 and 781, kept in contact 
with the upper part of the drum along its entire 
length by means of a lever and counterweight F. 
The discs rotate in the interior of the drum by 
friction alone. They are threaded on a shaft the 
ends of which enter into holes in the cheeks or 
levers G, G of manganese steel, shown separately 
in Fig. 788. These levers also carry friction rollers, 
seen in Figs. 783 and 784, larger and smaller, which 
are mounted respectively on the shafts, Figs. 
786 and 787. These shafts have pins of cast 
steel in their ends, hardened, which fit into holes 
in the levers, Fig. 788. The shafts s right 
from end to end, as does the shaft which carries 
the discs D. Figs. 783 and 784 show end views of 
the two levers G and G! respectively, with the 
relative positions of the discand rollers. The diffe- 
rent relative speeds of the surfaces of the rollers in 
contact im the ‘‘ rubbing ” motion to the sand. 
When the sand has reached the lower end of the 
drum it falls through a wire screen on to the floor. 
In Fig. 779 a disintegrator is shown, driven by a 
belt from bevel-gears below the machine ; but the 
fitting of this is optional. The machine described 
is made in two sizes, capable of dealing with from 
250 to 400 cub. ft. of sand per day of ten hours. 
It is manufactured by Messrs. Ph. Bonvillain and E. 
Ronceray, of Paris, for whom the Universal System 
of Machine Moulding and Machinery Company, 
Limited, of 97, Queen Victoria-street, London, are 
one of the English agents. 

The principle of the well-known kneading and 
mixing-machines manufactured by Messrs. Werner, 
Pfleiderer and Perkins, Limited, for a variety of 

urposes, is also utilised for sand-mixing and 
feosdie . Theconstruction being simple, is sufti- 
ciently shown by the two views, Figs. 789 and 790, 
page 667. The stand carries a hinged trough, within 
which revolve in opposite directions the two pecu- 
liarly-shaped blades or paddles with renewable 
a. As these rotate, through the medium of 
the belt-pulleys and enclosed spur-gears, they throw 


the sand to and fro, scraping it up from the 








sides of the casing or trough, throwing it over and 
over, and letting it fall down again, completing the 
—- in from three to four minutes. The 
blades can be readily got at for cleaning. While 
mixing, the machine appears as in Fig. 790, but 
for discharging the trough is tilted up, as in 
Fig. 789, by means of the handle and gears seen to 
the left at the rear, and the pitch chain. The mass 
of the trough is counterbalanced with weights sus- 
pended from the two chains seen in the views, so 
rendering the operation easy. The sand is then 
discharged into a wagon. If desired, a grid or lid 
may be provided to drop over the mouth of the 
trough when the machine is working, as shown in 
Fig. 790, to prevent dust flying. Gear-guards are 
fitted. 

Fig. 791, page 668, illustrates a class of mixers, 
the main feature of which is that, being open, 
the character and progress of the mixing can be 
observed. The materials are turned over and churned 
by the paddles or blades, resembling the method 
embodied in many of the American concrete-mixers, 
The design is especially suitable for the strong 
sands used for loam and dry sand work, and for 
insertion in automatic sand-preparing plants ‘and 
preliminary to the mixing of the ingredients for 
use in moulds. The sand is moistened by a tubular 
sprinkler seen over the trough in the foreground. 
The shaft, which carries the blades, is driven by 
belt pulleys and spur-gears. This machine is by 
the London Emery Works Company, of Tottenham, 
London, N. 

Another and a very large group of machines is 
constructed which one may conveniently term 
disintegrating machines. Thry are sand-mixers 
also, but they are a group apart from the sieves 
and riddles which are also mixers. The disin- 
tegrating machines are equally suitable for deal- 
ing with raw sands and with mixtures. These, 
being often of a heterogeneous character, require 
thorough treatment. It is usual to grind up some 
proportion of old sand with new, and coal or coke 
dust are usually included, often, too, old loam is 
brokea up and horse manure included. All these 
materials must be thoroughly triturated, opened 
out and mixed, until the mass is of equal consist- 
ence and loose to the touch. For this kind of 
work the old style was to mix by ‘‘ shovels full ” in 
a heap on an iron plate on the ground, or for larger 
quantities by ‘‘ barrows full,” still on the ground. 
The amalgamation was performed with shovels, 
completed by the subsequent sifting or riddling. 
The revolving grid type of sand-mixer performs 
this duty better and far more rapidly. It appears 
in many forms. The principle of beating the sand 
with —- rotated very rapidly on a disc is em- 
bodied in horizontal as well as the original vertical 
designs. An early machine of this kind was by 
Carl Schutze, of Berlin, which was taken up 
by Messrs. Bagshaw, and described in ENGINEERING, 
vol. li., page 259. The principle has been embodied 
in many machines since. 

Figs. 792 and 793, page 668, show this vertical 
machine as manufactured by Messrs. Bagshaw and 
Sons, Limited, of Batley. Thé disc carries circles of 
prongs, the outer circle of which is about 1 ft. 8 in. 
across. It is driven at a rate of about 1200 revolu- 
tions per minute by the quarter-twist belt, as 
shown in the drawings. The sand is shovelled into 
the hopper above, and is then thrown with great 
violence from the interior to the exterior rows of 
prongs, being thus broken and separated and mixed, 
until discharged against the hood surrounding, which 
throws it on the ground below. The machine is 
wholly encased to protect the bearings, and the 
counter-shaft is situated a good way off to protect 
its parts, and also to give a slack drive. The cover 
of the machine is hinged to enable it to be thrown 
back in order to permit of the removal of lumps of 
metal or pebbles that might be choking up the 
prongs. 

The centrifugal sand-mixing machines, Figs. 794 
to 796, by William Sellers and Co., Incd., of 
Philadelphia, have been in use for many years. 
They are of vertical spindle design, and consist 
essentially of a number of prongs standing up from 
the face of a rotating disc. The sand is fed on to 
the table from a hopper above, and is thrown by 
centrifugal force from prong to prong, and 50 
against the encircling hood, whence it drops to the 
floor below. In different designs the machine is 
driven by a belt-pulley below as illustrated, or by 
one above, or by an electric motor below encased 
to suit shop conditions. The speed is high—1200 
revolutions per minute for floor sand, 800 to 900 
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revolutions per minute for core-sand mixtures. If} In the horizontal sand-mixing machines two con- |of rods or prongs, between and among which the 
& specially strong homogeneous mixture is required, | centric discs rotate in a horizontal axis in a closed | sand is beaten and mixed. The shaft of one disc 
the sand should be passed through the machine |casing in opposite directions at high speeds—|runs within the other, each having its separate 
twice. about 600 revolutions per minute. They carry rows | dust-proof bearings. In a modified and cheaper 
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FOUNDRY PLANT AND MACHINERY. 
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Fie. 791. Pappie Type or Mixer; Tae Lonpon Emery 


Works Company, Torrennam, Lonpon, N. Fies. 792 
* anp 793. Vertica, Grip Type or Mixer; Messrs. 
BacsHaw aNnpD Sons, Limitrep, Batitry. Fiaes. 794 
ro 796. CrenTRiFuGAL Sanp-Mixtne Macuine; Messrs. 
Witu1am Setters anp Co. (Incp.), PHILapeLpHia. 
Fies. 797 to 799. Horizontan Grip Types oF 
Mrxers ; ALFRED GUTMANN ACTIEN-GESELLSCHAFT FUR 
MASCHINENBAU, ALTONA - OTTENSEN. Fics. 800 anp 
801. HorizontaL Grip Type or Mixer; THE 
BapiscHe MascHINENFABRIK, DuRLACcH, 














Fig.800. 
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Fics. 802 ro 804. Horizontat Grip Type or Mixer; THe Lonpon 
Emery Works Company, TotteNHAM, Lonpon, N 
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Fies. 806 anp 807. Cyzinpricat Mit; Messrs. Jones anp Attwoop, STOURBRIDGE. 
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Fics. 808 anp 809. Batt-Mit Compinep with Sreves ; Bapiscue MascHINENFABRIK, DURLACH. 


form one disc onl 
ary. The outpu 


are not quite so 


y rotates, the other being station- | is illustrated on page 668. Figs. 797 and 798 show 
i ig. 799, the one 
In the former 
rotate in opposite 
runs in ring-oiling 


t is not much less, but the results 
good. A machine of each type, con- 
structed by the Alfred Gutmann Aktien-g 


2 haft | two double rows of 
fiir Maschinenbau, of Altona-Ottensen bei Hamburg, 
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Fic. 805. Bati-Miti; Messrs. Gzorce Green 
AnD Co., KeiGHLey. 


bearings, dust and oil-tight, with adjustable white- 
metal bushings, and the hollow shaft is also con- 
structed with dust-proof ball- bearings. These 
bearings last a long time, and require little driving 
power. To enable the machine to be cleaned easily, 
a safety or protecting hood, with catches, is pro- 
vided. The other machine, Fig. 799, differs from 
this in having one fast, A, and one rotating pin 
cage, B. The housing is made entirely of cast iron. 
The shaft in a smaller machine runs in dust-and-oil- 
proof ball-bearings, while in a larger one ring- 
oiling bearings, with adjustable white-metal 
bushes, are employed. The machine permite of 
rapid cleaning, the back plate C, with the pin cage 
adjacent, being easily removable on throwing back 
the hinged clamps above. The hopper, seen to the 
left in both machines, is capacious, and extends 
right over the shaft, to prevent risk of obstruction. 
These machines are built in a range of sizes. 

Figs. 800 and 801 illustrate one of a series of 
four sand-mixing machines constructed by the 
Badische Maschinenfabrik und Eisengiesserei, of 
Durlach. It embodies the two discs with prongs 
rotating in opposite directions on concentric shafts 
driven by open and crossed belts. These are 
encased in a sheet-iron hood, having the feeding 
hopper to one side. A pit beneath receives the 
sifted sand. The general design is modified in dif- 
ferent machines, chiefly in the bearings; but in 
one case—that of the smallest machines—one of the 
discs is fixed and one revolves. The machine shown 
will deal with 53 cub. ft. of wet sand per hour ; it 
makes 800 revolutions per minute, and requires 
1} horse-power. The largest machine in the series 
treats 1.76 cub. ft. per minute, makes 600 revolu- 
tions per minute, and takes 5 horse-power. 

A machine of the doubly-revolving type is shown 
in external appearance by Figs. to 804, with 
the driving arrangements as constructed by the 
London Emery Works Company. The sand, fed 
into a hopper at one side, is beaten and mixed by 
two sets of grids rotating in opposite directions, 
these grids being of steel, with case-hardened pins. 
They both rotate on hollow spindles, which revolve 
on a fixed one, both being fitted with ball-bearings. 
The object of this fitting is to permit of taking out 
the grids easily, and of dismantling the machine to 
clean it. The spindles are driven, one by an open 
belt, the other by a crossed one, from the counter- 
shaft, having its bearings bolted toa wall. The 
fast and loose pulleys are set centrally on the 
countershaft. e sand falls into a pit Bud the 
machine, and may be afterwards stored against the 
wall, as shown, ia the space beneath the counter- 
shaft. This machine makes 750 revolutions per 
minute, and will mix from 2 to 3 tons of damp sand 

r hour. 

Ball-mills form a large group used chiefly for 
grinding coal and coke into dust for mixing with 
facing-sand, core-sands, and for grinding charcoal. 
But they are suitable also for grinding down rough 
sand. In one design they comprise heavy 
rotating in a revolving pan, the bottom of which 
has an annular concavity corresponding with the 
shape of the balls. Fig. 805 illustrates such a 
pa at as built by Messrs. George Green and Co., 
of Keighley. The coal is ground by the rotation 
of the two heavy cast-iron balls, which are about 
10 in. in diameter, lying in an annular path of 
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concave section of a slightly larger radius than the 
balls. The latter are driven by a forged arm with 
claws at the ends which coerce the balls, this arm 
being keyed to a vertical shaft and driven by belt 
and bevel-gears. The ground dust is removed 
through a hole near the bottom on the opening of 
a door A, hinged and cottered. 

Another design, once more common than it is 
now, comprised a rotating cylindrical body of cast 
iron, closed at the ends with covers, and contain- 
ing two or three cast-iron rollers, of 4-in. or 5-in. 
diameter, disposed longitudinally, nearly as long as 
the drum, and put in loosely. During the rota- 
tion of the drum by belt the rollers revolve by 
friction, crushing the coal between them and the 
interior of the drum. After a while the drum is 
stopped, and a small door removed and the coal or 
charcoal dust emptied out. : 

Figs. 806 and show @ mill by Messrs. Jones 
and Attwood, of Stourbridge, built after this 
design, but instead of rollers, os 3 ewt. to 4 cwt. 
of loose flint pebbles are put in, and the coal or char- 
coal is pulverised between these and the interior of 
the drum as the latter revolves. In various ways 
improvements are made on the old type of roller- 
mill, The drum A of cast iron is driven through 
gears, and encased with sheet iron B to prevent the 
escape of the black, penetrating dust. The casing 
is fitted with a hinged door in front. The stan- 
dards are conveniently mounted on a wooden frame, 
making a self-contained mill. The doorway in the 
drum is closed with a solid cover C when the gnind- 
ing is being done, but when the material is to be 
discharged an open grid is substituted, so that the 
coal-dust can be dropped without the pebbles falling 
out. A charge of 2 cwt. of dry coal slack can be 
ground to powder in from 1 to 1} hours. 

The ball mills, besides being used for pulverising 
coal, charcoal, and plumbago, which require to be 
reduced to the condition of fine dust or powder, 
are combined with sieves of coarse mesh, so that 
moulding-sand can be ground in them. The mate- 
rial is ground at a slow rate of revolution in an 
inner casing, from which it passes out through 
a sieve for discharge, or through two sieves for the 
finest products. The material which fails to pass 
the sieve or sieves is returned to the inner chamber 
to be reground. The casing of the ball cylinder in 
this design is formed of bars only, through the 
openings of which the ground material passes to 
the sieves. These bars when worn can be turned 
half-way round, and their life thus renewed. The 
ends of the cylinder are of chilled-iron plates. 
Figs. 808 and 809 illustrate a machine of this kind 
of large dimensions, by the Badische Maschinen- 
fabrik und Eisengiesserei, of Durlach. It is gear- 
driven, and mounted on masonry columns, leaving 
a clear space between and below to receive the pul- 
verised material. It is made in a large range of 
sizes, the largest of all having a drum 10 ft. 5 in. 
in diameter by 6 ft. 14 in. wide, and taking 
20 horse-power to drive it. The whole is encased 
with sheet iron, the upper half being removable. 
The balls are not shown. They roll on the interior 
bars ata. 6 is the perforated iron sheet through 
which the ground material receives a siftirg preli- 
minary to the final sifting through the fine sieve c. 
The outline of the drum is of polygonal form ; the 
sieves being formed as flat plates, easily interchange- 
able in the sides for different meshes. 





INTERNATIONAL MOTOR EXHIBITION 
AT OLYMPIA. 

Tue Eleventh International Motor Exhibition at 
Olympia, organised by the Society of Motor Manu- 
facturers and Traders, Limited, opened on Friday, 
the 8th inst. The first point which strikes one in 
looking round is that the Exhibition is by no means 
as thoroughly “international” as it might be. 
Large as it is, the building at Olympia does not 
accommodate by any means all the firms who 
would like to exhibit there, and it necessarily 
follows that as the Exhibition is held by the Society 
of Motor Manufacturers and Traders, their older 
members have more or less a prescriptive right to 
positions in the show. The practical result is 
that many makes of American cars are totally 
unrepresented. It is difficult to see at the present 
moment how this can be remedied, but it is quite 
certain that the position is by no means satis- 
factory. If an exhibition is to be thoroughly 


representative, it should be open to anyone who 
pays the fees demanded. If there is a necessary 





limitation to the number of exhibits, the firms 
excluded should be those who do not havea large 
sale for their goods. Yet at the present show 
many firms have stands in spite of the fact that 
the number of cars they turn out is very small, 
while, on the other hand, American firms, whose 
output is thousands of cars per year, are not repre- 
sented. What appears to be really wanted is a 
larger building, though it is difficult to see where 
such could be obtained. It might be possible, 
alternatively, to confine the show to actual manu- 
facturers of cars or authorised agents, and to have 
tyres, accessories, and pure coach-work asa separate 
exhibition, but this seems hardly practicable. All 
that can be said at present is that, from the public 
int of view, the position is exceedingly unsatis- 
actory. When an international motor exhibition is 
held the public expect to see all the principal 
makes there, and if a considerable number of large 
makers are excluded in favour of numerous makers 
whose output is comparatively small, it becomes not 
a really International Exhibition, but the exhibi- 
tion of a closed society. Of course, if a number of 
manufacturers like to combine to hold an exhibi- 
tion, they are quite entitled to do so, and outsiders 
have no just cause of complaint, but then the 
term ‘‘ international ” becomes misleading. 
+ In considering the general tendency of modern 
motor construction, the representation at the show 
must be borne in mind. e trend of design is not 
shown by the number of cars exhibited, but by the 
number of cars made. Thus the fact that some 
feature may be prominent in the show is no proof 
of its being in general use. For instance, there 
may be four-speed cars on ten stands, and two- 
~— cars on one, yet the output of the one maker 
of two-speed cars may be greater than that of the 
ten makers of four-speed cars put together. In 
some cases a dozen of the oft wal in the show 
exhibiting four-speed cars have not an output equal 
to that of one or two makers of three-speed cars 
not even represented at all. 

In reviewing the general tendencies of the show, 
it is, perhaps, convenient to consider European 
and American cars separately, as they represent 
practice different in many respects. In European 
practice there is necessarily very little change ; 
aap are becoming standardised, and there is 
ess and less novelty every year. On the other 
hand, each year the various weak points get more 
and more eliminated. Probably the same is true 
of American cars, but many of these are new to 
the English market, so the tendency is not so 
evident. 

Taking the engine first, the tendency is dis- 
tinctly towards unit construction. The cylinders 
are now, more often than formerly, cast in. one 
iece, and it is also getting quite usual to cast the 
inlet and exhaust passages in the cylinder casting. 
This makes the castings slightly more complicated, 
but saves machining and erecting, and, where 
engines are made in large quantities, the design 
is probably the cheapest, while it certainly makes 
the neatest: job when done. 

In the large majority of designs simplicity and 
neatnees have been well studied, and it is now quite 
exceptional in European cars to find engines 
covered with small parts, pipes, wires, and connec- 
tions, as was common years ago. It can hardly be 
said that, as yet, American designs equal European 
in this respect, for while some are quite neat, others 
are by no means so, partly because some American 
firms still stick to the practice of separate cylinders. 

The two-bearing crank-shaft has become slightly 
more common, but the essentials necessary for 
thorough success with it do not appear to be quite 
grasped in manycases. To make a satisfactory design 
of this type, the distance between the bearings 
should be as short as possible. Therefore the 
cylinders should be of moderate diameter and 
longish stroke. The great difficulty in this case 
is that if the valves are arranged all on one side in 
the usual way, only very small valves can be used. 
Hence the cylinder centres are often spread out 
and the crank-shaft lengthened to accommodate the 
valves. In order to avoid this several makers are 
using one valve-cap to cover both inlet and exhaust 
valve, so that these can be placed nearer together. 
This does not quite get over the difficulty, however, 
and it seems as if some other type of valve arrange- 
ment were preferable. Inthe matter of valves there 
is, however, little change since last year. Various 
sleeve, piston, and rotary valves are used by several 
firms, but their adoption has not greatly extended, 
and several makes, which have been exhibited in 





revious years, have disappeared. Whatever may 
the developments of the future, at present the 
poppet valve remains in an enormous majority. 
he two-cycle engine has almost disappeared, 
though a few examples are still shown. Chain- 
driven cam-shafts are in very much the same 
position as last year, and though they are used by 
several makers, there are still plenty of adherents 
to the gear-drive. High-tension magneto ignition is 
practically universal, and in most of the small cars 
no alternative ignition is provided. Thermo-syphon 
water circulation is growing in favour very slowly, 
and there are still plenty of adherents to the pump. 

With regard to the general arrangement of the 
chassis there are no very startling changes, but 
there is a very great tendency to combine the 
engine and gear-box into one unit. This seems an 
undoubted advantage, as the parts are rigidly kept 
in line, and therefore run better, while the com- 
bination is cheaper to make. Many small parts can 
be eliminated, and therefore weight saved and noise 
reduced. To makea satisfactory connection between 
the engine and gear-box, however, needs a good 
deal of skil], but the majority of the designs are 
now well worked out in this respect. An alternative 
to building the gear-box en bloc with the engine 
is to place it on the back axle. This is a position 
favoured by few European manufacturers, and 
though used by one or two good makers, has been 

enerally abandoned: by those who have tried it. 
t is, however, used by several American firms. 

Worm-drives are in much the same position as last 
year. Although there are a few instances of their 
being adopted this year, there are also instances of 
worms being replaced by bevels. Usually the worm- 
drive is wn on smaller cars, and the bevel on the 
larger ; but Messrs. De Dion and Bouton use worm- 
drives on their large cars and bevels on the smaller. 
There is much to be said in favour of this, for the 
lower efficiency of the worm is less important in a 
more powerful car. An interesting point is that 
many makers appear to be considerably increasing 
the unsprung weight on the back axle. Both brakes 
are often put on the rear hubs, while in some cases 
the change-speed gear is also put on the back axle. 
The latter is also often very much heavier than 
appears to be necessary. Front-wheel brakes have 
practically disappeared. In clutches there is little 
change, for while multiple-disc clutches are used 
considerably, especially on large cars, the cone 
clutch is still in the majority. 

The chain-driven gear-box has quite failed tc 
come into general use. This is rather curious 
considering that it has been very largely adopted 
for motor-omnibus work with very satisfactory 
results. Probably the fact is that the ordinary 
pleasure car is driven for such a large proportion of 
its time on its top speed that it does not matter if 
the lower speeds make a small amount of noise, and 
therefore the chain-driven gear-box is not worth 
the extra weight and cost. If it could be made 
so quiet that a shaft-to-shaft drive could be used 
on all speeds, there would be a possible advantage ; 
but this does not appear to be the case, and one 
firm who tried this arrangement last year has 
given it up. 

In springing there is little change, single elliptic 
front and three-quarter elliptic back springs being 
most usual, while single and full elliptic back springs 
and cross back springs are still used occasionally. 
The costermonger and Lanchester types of spring 
are also used, as well as cross-springs with no longi- 
tudinal component. 

In the matter of the control of the back axle 
there is probably more variation than a year or two 
ago. A considerable number of cars have no con- 
trol except the springs, these acting both as radius 
and torque-rods. Probably the most common plan 
is for the springs to act as radius-rods while sepa- 
rate torque-rods are provided. On the other band, 
most of the American cars have a tube torque-rod 
stayed to the ends of the axle, so that it acts as 
both torque and radius-rod, the back springs being 
hung on shackles at both ends. Occasionally 
separate radius and torque-rods are used. Com- 
paratively little has been done towards making the 
positions of the steering-wheel and pedals easily 
a rm a point which would often add consider- 
ably to the comfort of the driver. 

Wire wheels, though still used to a considerable 
extent, appear to be somewhat declining in favour. 
The radiator is still generally in front of the 
bonnet, and though the firms who have previously 
placed it against the dash continue to do so, the 
practice does not seem to be extending. The fan 
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Fig. 17. 


is generally belt-driven behind the radiator, the 
fan fly-wheel not having come into general use. 

, Having thus made a rapid review of the salient 
features of the show, we will now turn to some of 
the individual exhibits. 

A chassis of considerable interest is that of the 
Straker-Squire car, shown by Messrs. Sidney Straker 
and Squire, Limited, 75 to 77, Shaftesbury-avenue, 
London, W. For six years this firm has pursued 
the policy of only making one size and type of car, 
and concentrating their whole energies on it. 
There is undoubtedly much to recommend this 
course, for a firm which does so should be able to 
produce a better and cheaper article than one which 
dissipates its energies over several different types. 
Further, the chassis now shown differs only in 
minor points from previous ones, and therefore is 
representative of a tried and successful design. 














We illustrate this chassis in Figs. 1 and 2, on 
Plate CVI., and in Fig. 18, above, from which it 
will be seen that it follows conventional lines, but 
has straight side members to the frame, there being 
an inside frame carrying the engine and gear-box 
and forming part of the dust-screen. Semi-elliptic 
Springs are used for both frontand back axles. The 
mounting of the front wheels is shown in Fig. 3. 

The engine shown in Figs. 4, 5, and 6, on 
Plate CVI., has four cylinders, 87 mm. by 120 mm. 
(3,% in. by 47 in.), cast en bluc, with the valves 
all at one side. The valve tappets are enclosed 
and adjustable. Five bearings are provided for the 
crank-shaft, and the main-bearing bolts are carried 
up to the cylinders, thus securing the support of 
the monobloc cylinder casting for the main bear- 
ings, and making avery rigid job. The carburettor 





is placed at the opposite side to the valves, and | 





Fig. 18. 


the inlet passages are cast between the cylinders. 
The main and big-end rings are of white 
metal, and the little-end and cam-shaft bearings 
of phosphor-bronze. Lubricant is forced to the 
main bearings by a pump driven from the cam- 
shaft through » Bo gear, as shown in Figs. 7 
to 9, while the big ends have scoops dipping into 
constant-level troughs. Water circulation is by 
thermo-syphon, and a two-bladed belt-driven fan is 
provided. 

The engine power is transmitted by a cone 
clutch of stamped steel having supplementary 
springs under the leather, and through double 
universal joints, toa gear-box shown in Figs. 10 to 
12. This has three speeds and a reverse, the makers 
apparently considering that if the engine is of suit- 
able power for most of the running to be on the 
direct top, four speeds are not worth the extra 
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complication, weight and expense. The gear-box 
is very compact and substantial, and is arranged 
for the reverse to slide out of gear when not in 
use. From the gear-box the power is transmitted 
through a tubular propeller-shaft having universal 
joints at each end, as shown in Fig. 13, Plate CVL., 
to the live back axle. Neither of the joints has 
any provision for end play. this being given by 
the after joint sliding bodily on the castellated 
bevel-pinion shaft. Hither a bevel or worm-type 
back axle may be had at the customer’s option, 
and the former type is illustrated in Figs. 15 to 17, 
page 671. The differential, which is a weak 
point in many cars, is in this of ample size and of 
the bevel type, while the whole is so arranged that 
both the crown wheel and differential can be 
removed without dismantling the axle or taking 
the weight off the springs. The hub-caps are 
unscrewed, the wheels and axle-shafts slid out, and 
the cover taken off the back of the differential 
casing. A peculiarity of the chassis is that both 
brakes are on the back hub, but instead of being 
one external and one internal, are both of the latter 
type, a wide brake-drum being provided. Thus 
both are properly cased in. 

The carburettor used in this car is the ‘‘ Ware,” 
and is shown in Fig. 14, page 671. It is of the ty 
in which the petrol jet is considerably below the 
level in the float-chamber, and has a well above it 
to provide for quick acceleration. In general prin- 
ciple it remains much as it was last year, when we 
described its action, but is now fitted with a different 
type of throttle, and is water-jacketed. 

he wheel base of the car is 9 ft. 3 in.; wheel 
track, 4 ft. 4 in.; and the chassis weight is stated 
as 17 cwt. The whole is an excellent example of 
thoroughly substantial car construction. 

An American car of considerable interest is the 
15-18-horse-power ‘‘ Hupmobile,” exhibited by 
Messrs. Whiting, Limited, 334-340, Euston-road, 
London, N.W. This car, while in many ways 
following American practice, in others follows 
European ideas much more than is generally the 
case with designs originating in the States. The gear- 
box, in place of being on the baek axle, is formed in 
one unit with the engine, thus reducing the unsprung 
weight on the back axle. The four-cylinder engine 
is of the three-bearing type, with cylinders 3} in. 
by 54 in. (83 mm. by 140 mm.), cast en bloc, all 
the valves being at one side and cased in. Chain 


drive is used for the cam-shaft and magneto, the 
latter buing placed above the gear-box and behind 
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the engine, accessible through the floor-boards. 
All inlet and exhaust passages are cast in the 
cylinders, making a very clean design. Cooling is 
by thermo-syphon and belt-driven fan. The lubri- 
cation scheme is peculiar. The fly-wheel is en- 
closed, and runs in a casing open to the crank-case. 
Vil is therefore thrown off it by the centrifugal 
force at considerable pressure, and is led from 
thence to the main bearings, and through a hollow 
crank-shaft to the crank-pin, gudgeon-pins, and 
cylinder walls. A multiple-dise clutch of large 
diameter is placed in the gear-box, which is kept 
supplied with oil at the correct level from the 
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crank-case. Three speeds and a reverse are provided, 
with gate change, the levers being placed in the 
centre of the car. 

A peculiarity in the general design is that the 
after part of the frame is several inches wider than 
usual, so that there is no necessity for the body to 
overhang it. The floor-boards can therefore be 
placed inside the frame and below the level of the 
top. A bevel-type back axle is used with a tubular 
torque-rod and side radius-rods. The latter are 
extended to take a special type of double cross 
back spring, the ends of which come very near the 





wheel-track, thereby reducing the bending moment 

















+ 


Nov. 15, 1912.] 


ENGINEERING, 





673 





ELECTRICAL SELF-STARTER AT 


OLYMPIA. 


CONSTRUCTED BY MESSRS. LAURENCE SCOTT AND O©O., LIMITED, ENGINEERS, NORWICH. 


Fig yA 


eo 






































Tea. | 
SECTIONAL ELEVATION | 
THRO L M.N. B ODF 
on the back axle very considerably, as compared 
with the ordinary arrangement. The wheel-base is 
8 ft. 10 in., track 4 ft. 84 in., and the weight is 
stated to be 1800 lb.—say 16 cwt. 

The ‘‘ Overland ” chassis, shown by the Anglo- 
American Car Company, Limited, of 19 to 21, 
Heddon-street, Regent-street, London, is another 
interesting example of American car construction. 
The engine of this car is one of the few examples 
in the Show in which all the cylinders are cast 
separately. The cylinder dimensions are 4 in. by 
44 in. (101 mm. by 115 mm.), and all the valves are 
placed at one side, the tappet-rods being fibre- 
faced and adjustable, but not enclosed as is usual 
in European cars. The crank-shaft has a bearing 
adjoining each crank, the bearings being of white 
metal. Cooling is by the thermo-syphon circulation, 
honeycomb radiation, and belt-driven fan. The 
engine is lubricated by a mechanical oiler, which 
pumps the oil to each cylinder by means of a small 
plunger-pump, the main and connecting-rod bear- 
ings being lubricated by splash. Three-point sus- 
pension is used for the engine, there being two lugs 
at the after end and a single one in the centre at 
the front. The frame consists of straight pressed 
steel side pieces of light section. As is not usual in 
American cars, the steering column is well raked, 
and the connecting-rod from the steering-gear to 
the front axle is led across the car instead of longi- 
tudinally. An H-section front axle with Timken 
roller-bearings is used. 

A leather-faced cone-clutch transmits power 
through a single-jointed propeller shaft to the 
back axle. The latter carries the change-speed gear, 
and is illustrated in Fig. 19, page 672. Immediately 
in front of the axle casing is bolted the change- 
2 gear-box, giving three speeds and a reverse, 
the gears being of moderate size, but with coarse 
strong teeth. A gate change is used, and the whole 
gear-box made as compact and light as possible. 
Forward from this runs a tube anchored at the front 
with a swivelling fork, and forming both torque and 
radius rod. The axle itself is of the bevel-drive type, 
and the differential cage is carried on large Hyatt 
roller-bearings on hardened-steel sleeves. Adjust- 
able ball-thrust bearings are provided with spring 
compressed felt washers to keep the oil from work- 
ing along the axle and on to the brakes. The 
outer bearings are of the roller type, running out- 
side the tube and exactly over the wheel track, so 
that the load comes vertically on them without 
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bending stress on the back axle. Both brakes are 
placed on drums on the back hubs, the foot-brake 
being an external band-brake, and the hand-brake 
an internal expanding brake. The drums are of 
large size—13% in. in diameter—with band-brakes 
2} in. wide, and the foot-brake is easily adjustable. 
The change-speed and brake levers are in the 
centre of the car, so that a side-door on the driving 
side is easily obtainable. Single elliptic front and 
three-quarter elliptic back springs are provided. 

The total weight is stated to be 21 cwt., with an 
ordinary side-entrance body. While there are 
necessarily many points on which there will be 
differences of opinion, there is no doubt this is a 
very well worked-out design, and the price asked is 
extraordinarily low for this type of car. 

One point which is getting to be realised by 
motor-car manufacturers is the need for some- 
thing lighter than the ordinary two - seated car. 
The latter has grown so that the ordinary 
European two-seated car is now some 18 cwt. to 
20 cwt. Some of the American cars are a good 
deal less than this, but it bas been felt that there 
is a market fora really small two-seater of moderate 
wheel base and light weight, say under 8 cwt. This 
will probably be largely filled by the so-called 
cycle-cars, which are not shown at the present 
Exhibition. Some examples of really light cars 
are, however, shown. 

One of these is the 6-horse-power ‘‘ Baby” 
Peugeot. This car has a four-cylinder engine with 
cylinders cast en bloc, and valves on opposite sides 
of the cylinder. While this involves two cam- 
shafts, it gets over the difficulty of valve arrange- 
ment in the two-bearing engine. The cylinders are 
55 mm. by 96 mm. (2} in. by 34 in.), the transmis- 
sion is by a cone clutch toa live back axle, having on 
it two speeds and a reverse, both speeds giving direct 
drive. Wire wheels with tyres 550 mm. by 65 mm. 
are provided. The back springs are of the coster- 
monger type. The wheel-base is 6 ft.; weight 7 cwt. 

Another small car is the Alldays, shown by 


Messrs. Alldays and Onions, Matchless Works, | 


Birmingham. This car has a single-cylinder engine, 
4in. by 44 in. (102 mm. by 114 mm.), placed in 
front in the usual way, transmitting power to a 
worm-drive back axle by a cone-clutch and a three- 
speed gear-box with run-through gear. Lubrication 
is forced, and water circulation by thermo-syphon. 
Both valves are at one side of the engine, which 
has a forged crank-shaft, split bearings, and an 


‘and is connected to the va 


external fly-wheel. Both front and back springs 
are of the single type, in which the axle is attached 
to the end of the springs, somewhat as in the 
Lanchester car. This car has an exceptionally 
strong body, and the weight is stated as 64 cwt., 
the . wheel base being 6 ft. 6 in. and :the « track 
4 ft. 6in., and it appears to be an excellent example 
of a single-cylinder car of the small t at a 
moderate: price. It is one of the very few small 
an gage cars which has practically standard 
track. 

Another small car of this type is the ‘‘ Zebra,” 
exhibited by Messrs. F. B. Goodchild and Co., 
Limited, 16, Wigmore-street, London, W. This 
is shown in two forms—the 6-horse-power single- 
cylinder and the 8-horse-power four-cylinder car. 
Each of these cars is of the conventional type, with 
the engine in front, &c., and has a disc-clutch, three- 
speed gear-box, and bevel-gear back axle of the 
floating type. Each is also controlled by a throttle- 
lever in the centre of the steering-wheel, and has 
the brake and change-speed levers arranged to 
come inside the side-doors. The 6-horse-power 
car has a single-cylinder engine, with one cylinder 
88 mm. by 106 mm. (3;% in. by 44 in.), has a 
wheel base of 6 ft., track 3 ft.6 in., and is stated 
to weigh 74 cwt. The 8-horse-power car has a four- 
— engine, with cylinders 50 mm. by 100 mm. 
(2 in. by 4 in.), and a wheel-base of 6 ft. 8 in. 

One of the oldest makes of car to. have the 
engine and gear-box in one unit is, as. its name 
implies, the ‘‘ Motobloc,” a new type of which is 
shown by Mr. J. Gillier, 188, Great Portland-street, 
London,W. Thisisa 10-12 horse-power car, having 
four cylinders, 65 mm. by 120 mm. (24 in. by 4} in.). 
In the engine the crank-shaft is of the two-bearin 
type, and the difficulty of getting large valves an 
at the same time of keeping the cylinder: centres 
close together is got over by placing the inlet-valves 
over the centre of the cylinders and driving them 
by rocking-levers. Although no intermediate bear- 
ings are used in the crank-shaft, an additional 
one is placed behind the fly-wheel, between it and 
the clutch. The latter is of the multi-dise type, 
and is placed in the gear-box, where it is prevadis c 
lubricated by the gear-box oil, and is also kept cool 
by it. 

Water circulation is by a large centrifugal pump, 
this and the magneto being placed on a cross-shaft 
just behind the crank-case. Lubricant is forced 
both to the main bearings and crank-pins, the latter 
being supplied through a hollow crank-shaft. The 
whole makes a very neat compact and substantial 
design. The remainder of the chassis follows con- 
ventional lines and does not differ materially from 
previous models. 

In Figs. 20 to 22, page 672, we reproduce drawings 
of the Stewart-Morris paraftin carburettor, which 
has recently been introduced by the Stewart Preci- 
sion Carburettor Company, Limited, 199, Piccadilly, 
W., and which is to be seen at the stand of Messrs. 
Brown Brothers. In this apparatus a portion of 
the air supply is mixed with the finely-divided oil, 
and after passing through a vaporiser this carbu- 
retted air is mixed with the main air supply. The 
regulation of the fuel supply is controlled entirely 
by the air supplied to the engine, which is in turn 
determined by the throttle, so that the operation of 
the carburettor is quite automatic. 

Referring to the drawings, it will be seen that the 
oil fuel, which is delivered at a pressure of about 
4 lb. per sq. in., enters the apparatus by the pipe 
a at its lower end, and passing upwards through 
the cylinder b is forced through the opening in its 


upper end into the primary air —- c. The 
orifice in the upper part of the cylinder b is partly 
closed by a taper pin d, having its smaller diameter 
at the lower end, and thus it will be seen that more 
or less fuel is allowed to pass according as this 
pin is raised or lowered. 

The movement of this pin or fuel-valve is con- 
trolled by the air-valve e, to the spindle of which it 
is connected by means of a pin-joint, as shown, so 
arranged that the valve always takes up a central 
position in its orifice. The carburettor, which is 
connected to the induction-pipe by the flange /, is 
fitted with three air-inlets, which all connect to 
the mixing-chamber g below the valve e. One of 
these, c, passes through the body of the apparatus, 
riser, which latter 
usually consists of a length of tube inserted in the 
bore of the exhaust-pipe. From the vaporiser a 
pipe is brought to the mixing-chamber ath. The 
air-valve e, as will be seen from the drawing, is 








provided with a skirt, in which are cut slots, form- 
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ing ports, through which the air passes on the 
lifting of the valve. 

On turning the engine the lowering of the pres- 
sure above the valve causes it to lift, and thus air 
is drawn through the passage c, where it impinges 
an the annular jet of oil, and produces a finely- 
divided ‘‘ fog,” which is converted into a gaseous 
form on its e through the vaporiser. On 
increasing the throttle opening the air-valve is 
automatically raised further by the additional air 
taken by the engine; and since the fuel-valve 
is connected to it, an additional oil supply is 
also given. Un the throttle approaching a 
full opening an additional air supply is admitted 
to the mixing-chamber by means of the disc- 
shutter k, which is operated by a link from 
the throttle-lever as shown in Fig. 21. The opening 
of this shutter, resulting in a rise of pressure in 
the chamber, causes the air-valve to rise still 
further, and at the same time increases the fuel 
supply by the required amount. The adjustment 
is a | that under these conditions the air and fuel 
supply meets the demands at about half-load on 


the engine. As previously mentioned, a third air 
supply is provided, and this is brought into use for 
loa 


up to full power. This supply is given by the 
pipe / (Fig. 21), which is fitted with a hand-operated 
shutter controlled from the dashboard. As already 
explained, the increase of air supply results in a 
greater lift being given to the air and fuel-valves, 
so that it will be seen that by suitably adjusting 
the form of the air-ports and the taper of the fuel- 
valve the mixture is automatically adjusted by the 
regulation of the air supply alone. 

When fitted to single or two-cylinder engines a 
dash-pot arrangement is provided by fitting a piston 
on the lower end of the fuel-valve, as shown in 
Fig. 20; but for four-cylinder engines this is not 
required, and the valve is constructed as indicated 
in Fig. 22. In starting up with a cold engine it is 
necessary to use petrol, and for this purpose a 
duplicate fuel-supply is arranged, as shown in the 
drawings. An alternative arrangement, however, 
consists of injecting petrol into the induction-pipe. 

Under ordinary conditions the apparatus enables 
the engine to be started up with paraffin after a 
stoppage of the engine ; but it will be seen that 
this must depend upon the temperature of the 
vaporising tube, and usually after a stoppage of 
more than fifteen minutes or so it is necessary to 
use a little petrol to restart the engine. 

Electric self-starters are fitted on several cars, 
the principle employed being to have a dynamo to 
charge accumulators, and to use this as a motor 
to turn over the engine for starting. It will be 
remembered that the Cadillac car was fitted with a 
self-starter of this type last year. 

A new self-starter of this type is being put 
on the market by Messrs. Laurence, Scott and 
Co., Limited, Norwich, and is shown fitted to 
the. Crossley cars at the stand of Messrs. 
Charles Jarrot and Letts, Limited, 45, Great Marl- 
borough-street, London, W. We illustrate this in 
Figs. 23 to 25, page 673. The problem to be solved 
in such a self-starter is to connect it suitably to the 
engine. In order to start it properly without an 
excessively large electromotor it should be geared 
down considerably, while, when running to charge 
the accumulators, it will have to run at about 
engine speed. In the Scott self-starter the 
pinion a gears into the wheels }, b, 6, small 
pinions on these gearing into a wheel connected 
with the chain-wheel e, which connects the self- 
starter to the engine, and is connected to the 
shaft by a free-wheel clutch. When used for 
charging, the dynamo is driven by the engine 
through this clutch. The wheels b, b, b are 
carried on the disc d connected to the ring h by 
another free-wheel clutch, and outside this ring is 
the band-brake g. In order to start, the current is 
turned on and this brake ‘ightenedy when the 
dynamo acts as a motor, and turns the engine 
through the gearing, the reduction being 20 to 1. 
As soon as the engine starts, the free-wheel clutch 
between d and h allows the former to revolve, so 
that the dynamo is not driven above the engine 
speed, and the brake is, of course, released as soon, 
as the engine is fairly running when the whole 
gear revolves as a block. Should a back-fire take 
place, the brake allows of some slip, and pre- 
vents damage. For starting, a voltage of 24 is used, 
but for charging and running the electric light the 
cells are coupled up in four sets of 6 volts in parallel, 


suitable switches being provided. No cut-out is 
provided, as, should the charging-switch be left on 





with the engine stopped, the dynamo overruns the 
free wheel, and the noise of this calls attention to 
the fact. 

The Bosch Magneto Company, Limited, New- 


man - street, Oxford - street, London, show a 
magneto self-starter which does away with the 
necessity for a coil and accumulator. is consists 


of a very small magneto which can be fixed on 
the dashboard, and is driven at a high speed by a 
small handle, thus producing a rapid stream of 
sparks similar to that produced by a trembler coil. 

he high-tension lead from this magneto is taken 
to the distributor on the main magneto, and is 
connected to a brush set somewhat behind the main 
brush. Thus, if the ordinary magneto is set with 
the usual advance, the sparks from the starting- 
magneto will always be later, and therefore go to 
a cylinder in a proper starting position. The two 
brushes are also so far apart that both cannot 
touch the same segment; hence there is no need of 
a high-tension switch. In addition to being used 
as a self-starter, the small magneto serves for easy 
starting in the ordinary way. To accomplish this 
the starting-handle is connected to the starting- 
magneto by a flexible shaft, so that even if the engine 
is turned on quite slowly, a stream of sparks is pro- 
duced. Under the above system the engine can only 


be started from the driving-seat if there is an explo-, 


sive charge of gas left in the cylinders. A system 
of charging the cylinders with acetylene and air 
is, however, shown consisting of a set of pumps, 
equal in number to the cylinders, connected to one 
handle. This is pulled out and pushed home, and 
the acetylene drawn from a storage cylinder is 
delivered into the motor cylinders, ensuring an 
explosive mixture. The engine can then be started 
by the magneto self-starter as usual. 


INDUSTRIAL NOTES. 

THE General Federation of Trade Unions has just 
issued its fifty-third quarterly report. From this we 
gather that the quarter ended September 30 has been 
one of financial strain, and even with the double con- 
tribution there has been an excess of expenditure over 
ordinary income of 10,435/. In fact, the Federation has 

through something like a crisis, which it claims to 
have weathered without loss. During the quarter the 
Gasworkers and General Labourers, the National Society 
of Brassfounders, and the Patternmakers seceded, 
though it is thought that this action may be temporary. 
The principal item of expenditure during the quarter 
was Federation benefit. The sum of 29,671/. was paid 
to the societies who were involved in more or less 
serious struggles. The next heaviest item was one of 
850/., in connection with the renovation and altera- 
tion of the new offices. This sum may, however, be 
regarded more in the light of an investment than 
expenditure, the committee having leased the premises 
at a rent of 100/. a year, and already sub-let portions 
of the premises for 220/. a year. The total income 
was 37,059/. 3s. 8d., and the expenditure 36,469/. 13s., 
being an excess of income over expenditure of 589/. 
10s. 9d. The total membership at the end of the 
quarter was 895,000. 











According to the monthly report of the Steam- 
Engine Users’ Society for November the affairs of the 
society have been particularly satisfactory since we 
referred to them a month ago, and the demand for the 
services of the members has been good, especially for 
turners and good-class machinemen ; so much so, in 
fact, that the continuous demand for turners during 
the past month has not been fully supplied. There 
are many openings for good men all over the country, 
so that the vacant-book of the society should be prac- 
tically clear of at least all the young members. The 
proportion of unemployed is consequently below 1 per 
cent. of the total membership, which, at the fall of the 
year, is very satisfactory. 





On Monday last a special conference of the South 
Wales Miners’ Federation was held at Cardiff, to con- 
sider the recently-drafted reorganisation scheme under 
which it is proposed to hold quarterly conferences, and 
to centralise the management of the Council, which is 
com of executive officers and 24 members. Two 
hundred delegates were present, representing about 
89,500 members, the total prams Hi being about 
100,000 members. Only two or three anthracite lodges 
sent delegates, for the anthracite district does not 
approve of the scheme. It was stated that a majority 
oF 100,000 had been recorded by the ballot in favour 
of the abolition of districts. If the scheme be 
passed it is expected that the anthracite district 
will leave the Federation; indeed, the anthracite 

isation has declared its intention to follow 
this course. Opposition was raised to the scheme 
in several respects, and the conference provided for 
an appeal to the quarterly conference against decisions 





of the Council ; but an amendment stating that the 
quarterly conference should be the legislative authority 
only when authorised by a ballot of all the members 
was rejected. Another proposal that was defeated was 
one to increase the membership contribution from 1s. 
to 2s. a month. The conference resumed its sitting 
on Tuesday. 


The coke-men at Clay Cross have returned to work, 
and the strike situation is said to be considerably 
affected thereby, at any rate so far as the members of the 
National Union of Gas- Workers and General Labourers 
are concerned. Most of the men engaged at the coke- 
ovens have returned to work, and this has enabled 
other men who have been working at the ovens to 
return to their own jobs in other departments. About 
200 men are said to be still on strike whose work is at 
the blast-furnaces, but their places are gradually being 
filled up, the pickets having hon withdrawn, and one 
of the blast-furnaces will probably be again blown in 
early this week, and work will then probably be carried 
on as usual, although the usual amount of work will 
not be done, for the whole of the men will not be at 
work nor all the furnaces going. The furnacemen still 
on strike are said to be determined to carry on the 
struggle, although some are quite willing to return to 
work. The masters appear to have offered terms which 
include all that the men asked for except recognition, 
and the men have been advised by their responsible 
leaders that it is not worth while continuing the 
struggle for that one point. It is not, of course, known 
whether the management will be still prepared to abide 
by their offer ; but if they are, the men will be wise to 
accept their terms. It is not likely they can secure all 
they set out to win. If they miss the present oppor- 
tunity, they will probably have in the end to accept 
terms not so favourable to themselves. 








It was known at the beginning of this week that the 
probability of a strike among the Liverpool carters 
had greatly decreased, and the notices which the men 
had handed in the week before had been withdrawn. 
It was also known that the masters had decided to 
grant several concessions, among them being shorter 
hours, better pay for overtime, with a Saturday half- 
holiday. The new terms will, it is said, come into 
operation on December 1. On Sunday last Lord Derby, 
who has taken great interest in the dispute, met a 
large gathering of the carters in St. Martin’s Hall, 
where he was ted with great enthusiasm. He 
explained the results of some negotiations he had had 
with the masters, and appealed to the men not to go 
on strike, which request they acceded to. It is 
considered that the masters have met the men in a 
very straightforward manner, and it is very satisfactory 
that a settlement has been come to without a strike. 





A ballot has been taken by the Hull flour-millers 
with regard to their demands for a fifty-three hours’ 
week and a minimum wage of 253. The majority 
being in favour of this proposal, a final appeal to the 
employers has been made in order to induce them to 
reconsider their decision and meet the men’s representa- 
tives at a joint conference. About 800 men are involved 
in the trouble. 


On Friday last, at a meeting of the Conciliation 
Board in the Durham coal trade, held at Newcastle, 
it was decided that the miners’ wages should be 
advanced by 37 per cent. This increase makes the 
wages of underground workmen and bank-men 464 
per cent., and those of other classes of surface workers 
434 per cent., above the basis of 1879. The last 
previous advance was 3? per cent., in May last. 





At many Scottish collieries notices were posted on 
Tuesday intimating that an advance of 6} per cent. 
in wages would commence on the following day. The 
miners’ wages will therefore be increased to 6s. 9d. 
per shift, and 90,000 colliers will be affected throughout 
Scotland. Pit-labourers’ wages are also affected by 
the increase. 





The South Wales Coal Trade Conciliation Board 
met at Cardiff on Saturday last to consider an applica- 
tion of the owners for a reduction of 24 per cent. in 
the rate of wages, which now stand at 574 per cent. 
above the standard of 1879, and 2} per cent. below . 
the maximum. No ment was come to, and the 
matter will be referred to the independent chairman, 
Lord St. Aldwyn. 





The mechanics working the lifts at Grangemouth 
Docks have been promised by the Caledonian Railway 
Company that they shall be paid full wages for a short 
day on Setuntiag, and work has been fully resumed at 
the docks. Nearly 200 men were affected. 


It has now been definitely decided that there will be 
no strike of bakers in Londoa at Christmas, although 
the arrangenents for a strike ballot on December 21 
will be proceeded with. 








At a recent meeting of agriculturists held at 

















Nov. 15, 1912. | 


ENGINEERING. 





675 





Bristol, the Earl of Denbigh, President of the National 
Sugar Beetroot Association, said that people generally 
were beginning to realise how agriculture had been 
neglected in England as com with other countries. 
Other States were ridiculed by us for giving State 
grants and other aids to the sugar industry and to 
other agricultural pursuits, and we had thrown great 
sums of money away in establishing labour colonies, 
each of which seemed a greater failure than its 


predecessor. In the Bristol district experiments 
in growing 8 beetroot had been very successful, 
onl ts ho that farmers would soon obtain 


satisfactory results. They were at present faced 
with many difficulties, in spite of which they would 
like well to build a sugar factory. Lord Denbigh 
went on to say that one use to which the sugar 
beet was put on the Continent was connected with the 
manufacture of bakers’ yeast, which was a profitable 
industry, and which, it was hoped, could be carried on 
successfully in England. Bristol would be a good dis- 
tributing centre, and they would like to start a factory 
there as an object-lesson for the whole country. In 
addition to the making of yeast from sugar-beet, there 
would be profitable by-products, such as slices for 
feeding cattle, and alcohol for commercial use. With 
regard to this last, however, we do not think there is 
much chance of any great market for it under existing 
Government restrictions. 





According to the Daily Citizen, further settlements 
under the "oe Aad Conciliation Board scheme have 
been arranged. Mr. J. H. Thomas, M.P., assistant 
general secretary of the Amalgamated Society of Rail- 
way Servants, states that in many cases substantial 
advances in wages have been gained and some im- 
portant principles established. For instance, there 
has hitherto been a minimum and a maximum rate in 
signal-cabins, with the result that two men in a signal- 
box, doing exactly the same work and having the 
same responsibility, were having different wages, one 
man getting 3s. or 4s more than the other per week. 
Discontent naturally arose from this, but the custom 
has now been abolished, and a flat rate has been estab- 
lished whereby men doing the same work get the same 

ay. According to Mr. Thomas, a settlement has also 
mal arrived at with the London, Brighton, and South 
Coast Railway Company, advances Rovler been ob- 
tained for the men, and especially for the permanent- 
way men, who are among the lower-paid class of 
railway workers. Mr. Thomas appears to be of the 
opinion that there is a genuine desire on the part of 
the companies to comply with the spirit and letter of 
the conciliation scheme. 





When giving evidence on Tuesday last before the 
Industrial Council at Winchester House, St. James’- 
square, Mr. Alfred Brooks, representing the sailing- 
barge owners, suggested as a possible solution of the 
difficulty of enforcing an agreement on a minority that 
if there were a two-thirds majority of masters in an 
area they might petition the Board of Trade to make 
it an area within the statute ; that then a meeting of 
the masters and men should be called, and the majority 
on each side should be entitled to enter into an agree- 
ment which should be binding upon the whole. In 
case the statute should be broken through by one side 
or the other, penalties should be recoverable. There 
should be no stoppage of work for at least 30 days 
after a dispute, and the parties should meet and 
discuss the matter in the presence of an outside 
chairman. Another speaker (Mr. Herbert E. Brooks), 
who represented the same trade, was of opinion 
that no uniform rate of wages was possible for 
any class engaged in the cement trade, as the 
great proportion of the wages earned was based on 
piece-work, and not on time, and the uliarities 
of the locality affected the conditions. No attempt 
had been made at a general arrangement. Regarding 
the keeping of agreements, he did not think there was 
any ible redress for the masters against the men as 
a collective body for any breach of agreement. Redress 
eventually resolved itself into a question of imprison- 
ment, and he could not see how they could imprison 
scores and hundreds of workmen. It would be unfair, 
he thought, for a statutory body with powers of com- 
pulsory arbitration to be able to enforce agreements 
of employers and to be powerless to do so on large 
bodies of workmen. Negotiation between the two 
parties was, he considered, the best way of coming to 
terms, and the best way out of the difficulty. He was 
also in favour of the idea of unions being prohibited from 
using their funds for the support of members who 
were breaking contracts. The opinion appears to be 
held by some ple that no general agreement can 
cover waterside manufacturers, for none can be 
common to all of them. 





_On Tuesday last there was a meeting of the Standing 
Committee of the House of Commons which is con- 
sidering the Trade Unions (No. 2) Bill. The discussion 
on the subject was, however, brief, and it was decided 
that it was inexpedient and inconvenient to continue 
the p in the absence of the Attorney-General, 


who is in charge of the Bill, and who was detained at 


a Cabinet meeting. The meeting was therefore ad- 
journed till yesterday. 





DOCKS AT METHIL AND PORT TALBOT.* 
The Construction of the New Dock at Methil. 
By B. Hatt Biyts, Jun., Assoc. M. Inst. C.E. 


In the last twenty-five years the export trade in coal 
from Fife has increased very rapidly. Methil is the 
ponson port for shipping coal on the East Coast of 

tland. Before 1887 it had no dock accommodation, 
but in that year the first dock was opened, and a con- 
siderable quantity of coal was shipped. Every subsequent 
yor showed a very large increase in the shipments, and 
fore many years the North British Railway Company, 
who had purchased the first dock from Mr. Erskine 
Wemyss, of Wemyss Castle, built a second and larger 
dock, which was finished in 1899. For a few years these 
two docks were able to cope with the coal traffic, but 
lately, with the t increase in the output, the accom- 
modation proved inadequate, and it was determined to 
build still another dock, which would be sufficient in 
every way for the trade for many years tocome. Plans 
for this new dock were prepa y Messrs. Blyth and 
Westland, of Edinburgh, and the contract for its con- 
struction was let at the end of 1907 to Messrs. Robert 
McAlpine and Sons, of ree gy 

The new doek is situated to the east of the two old 
docks, and is 164 acres in extent, with a depth of water 
of 32 ft. at high water of ordinary spring tides, and gates 
80 ft. wide. It is approached by a channel 120 ft. wide 
and 1800 ft. long, running along the outside of the sea- 
wall which enclosed the two old docks. Thischannel and 
the dock are situated almost entirely on the foreshore, 
and are enclosed by a sea-wall, running along and out- 
side low-water mark, from the land end of the existing 
pier or breakwater to a point near the mouth of the River 
Leven. This wall is nearly a mile long; it is built for 
three-fourths of its length of concrete, and continues 
with a pitched slope where it is well above low water. 

The entrance to the present docks, which is well pro- 
tected, is used for the new dock, a — of the existing 
pier having been removed across the line of the new 
channel. The whole area reclaimed by the sea-wall 
amounts to 44 acres, the excavation for the dock and 
channel being used to level up the rest of this area to 
quay-level for siding accommodation for the dock. 

For loading the coal the dock is equipped with 
hydraulic hoists, of which there are six at present; but 

rovision is made for three more when they are required. 

ith all these hoists and those in the old docks, no 
difficulty will be found in shipping 10,000,000 tons of coal 
per annum. 

The sea-wall was the first work started, the idea bei 
to build this wall and use it as a cofferdam to enable all 
the works inside to be done in the dry. The wall was 
constructed on a bag-work foundation up to 2 ft. 6 in. 
above low water, and from that point to quay-level of 
block-work and mass concrete in situ. The width of the 
wall was originally 8 ft. at the top—i.e., quay-level—with 
counterforts every 25 ft., and a backing of 20 ft. of rubble 
from the excavations. This, however, was not carri 
out, as no suitable rubble was found in the excavations, 
and the wall was built of concrete 17 ft. thick. The 
height of the wall varied according to the level of the 
bottom. At the north end it is about 20 ft. high to ct 
level, and at the south end the maximum height is t. 
Quay-level is 5 ft. above high water, and parapet on the 
wall is 10 ft. above that level. For the first 400 yards 
from the south end the side-wall of the entrance-channel 
and the sea-wall run ey and they were built 
a. making the wall in all 27 ft. wide at quay-level. 

wo and a half years were required for the building of 
the wall. During the first two years very bad weather 
was experienced, and very little Deny was made. 
Frequent storms and rough seas delayed the work, and 
often washed away the temporary stagings and roads. 
Difficulty was also experienced in shifting the sand over- 
lying the rock. This was in some cases as much as 11 ft. 
deep and all of it had to be removed before the bag-work 
could be put in. 

The bag-work was all put in position by divers. 
Goliath cranes were employed for building the wall at 
the north, or shallow, oa and derrick cranes at the south 
end. After two bad years a very fine summer in 1910 enabled 
the wall to be finished, more than 800 lineal yards being 
constructed in six months. The wall was closed in 
October, 1910, and after the parapet was erected and a 
bank of soft material was put in along the inside, the 
water was pumped out, al the wall was found to be 
practically water-tight. 

Along the front of the old breakwater and the south 


end of the old sea-wall 50-ton concrete blocks had been | d 


thrown in pell-mell to break up the seas and protect the 
walls. Some of these had to removed to allow the 
new wall to be built, and were then replaced outside 
the new wall. After the completion of the new sea-wall 
more of these blocks were made and placed along the 
front where the wall is on a curve concave to the sea, so 
that now the wall is protected in this way practically 
from the south end to opposite the dock gates. 

The gate entrance and the excavation in the dock and 
the dock-walls were then immediately p ed with. 
The gate entrance was built of concrete, the side walls 

ing faced with freestone. The hollow quoins, roller- 
paths, and sill-face were granite. In eight months this 
work was all completed and ready for the erection of the 
gates. 


* Abstract of two 





papers read at the Institutien of 


Civil Engineers, on Tu y, November 12, 1912. 





The excavation in the dock, amounting to 570,000 cub. 
yards, and the dock-walls, which were built of concrete 
with granite copes and were nearly 6000 ft. long, were all 
finished in ten months. The excavations throughout the 
works were in soft, unformed rock, but most of it required 
blasting before being lifted by steam-navvies. Once the 
dock was finished, a concrete co of blocks was 
built across the gate entrance to keep it dry while the 
water was allowed to rise in the dock. When the work 
in the dock was well advanced the entrance-channel was 
started. A cofferdam was built at the outer end and one 
in the centre of the channel, to enable all the work to be 
carried out in the 4 

_ The principal work in the channel, besides the excava- 
tion, was the Sera and completion of the east 
side wall, which been built only from — level 
along with the sea-wall, and the erection of the green- 
heart timber pty along the whole of the west side, and 
on that of the sea side between the end of the side 
wall and the dock gates. The sides of the channel were 
taken out to a slope of 14 to 1, and the jetties were erected 
on the slopes. © old sea-wall across the line of the 
new channel was removed, the old concrete being used, 
forming a paved channel at the back of the sea-wall, to 
carry off any water coming over the sea-wall during 
oe. ong fairway outside the new entrance was 

ee y 4 

e contract for the hydraulic hoists, pi accumu- 
lators, and dock es was carried out 7 Manes. Sir 
W. G. Armstrong, itworth and Co. A large hydraulic- 
power and electric-light station was erected at the north- 
west corner of the dock. 

The main access to the dock for coal is from the north, 
and a yard capable of storing 30,000 tons of coal has been 
laid down about 1 mile from the dock. The coal coming 
from the west has to be brought to the dock and shipped at 
a higher level, and alterations to the existing docks and 
the railway-lines round them will have to be made when 
the new dock is open for traffic. The total cost of the 
works will be about 700,000/. Messrs. Blyth and Westland 
were the engineers for the works, and the author acted as 
resident engineer. 





Alterations and Improvements of the Port Talbot Docks and 
Railways during the Last Decade. 
By Writiam Cieaver, M. Inst. O.E. 

The author points out that experience of the main- 
tenance and working of large engineering undertakings 
sometimes indicates that certain details in the original 
designs have proved to be not altogether suited to their 
purpose, and that the modifications found to be neces- 
sary would often afford valuable information if published. 
He therefore submits an account of the more important 
alterations and improvements carried out under his 
supervision during the last ten or twelve yearsat the Port 
Talbot Docks and Railway. After ivi a short history 
of the undertakings, he proceeds to deseribe in detail the 
channel training works, sand - suction dredging, the 
design of suction nozzles, floating discharge - pipes, 
pontoons, &c. 

Channel maintenance by means of sluicing is dealt 
with, and in connection with this the fallacy of river- 


ed | scour isexplained. Details are given of a dam or groyne 


built in the river to eliminate the very scour which was 
originally expected to ve beneficial, and also the 
results of the erection of the dam, in reclaiming the river 
bed, restoring bridge-pier foundations, reducing dredg- 
ings, &. Improved dock moorings, designed by the 
author, are described, and also the strengthening generally 
of existing moorings. Mention is made of the use of 
reinforced-concrete structures at Port Talbot Docks, and 
the general results of the experience gained, as well as 
the specific reasons for the adoption of this material at 
Port Talbot. 

The paper then describes the present methods of 
dredging in the dock, and the deposition of the spoil for 
reclamation purposes, and gives particulars of other 
methods tried previously with the same end in view. 
Details are given of the laying, by diver, of what are 
believed to be the first extensive submerged high-pressure 
pe ge mains and returns in this country. The new 
electric and hydraulic power-station is described. An 
done to the breakwaters, 
&c., by the great storm of mber 16, 1910, and the 
steps taken to repair the work and to prevent similar 
damage in future are described. 

Reasons are given for the provision of new lock-gates, 
and the necessity for having additional sluices arranged 
in them, and a new method of fixing fender-chains for the 
“= of the gates from collision is also described. 

he author gives reasons for his view that the usual 
aprons in front of sluice-culverts, &c., are inadequate, 
and also refers to the necessity of substantial dock 


rains. ; 
The paper concludes with particulars of the methods 
adopted by the author for the yyy of subsidences 
in railway embankments, and also of special repairs 
carried out on a brick-arch viaduct without interfering 
with the traffic. An addendum to the pa describes 
the use of ammonal explosive with the Cordeaux fuse in 
the recent demolition of the old engine-house. 


account is given of the 





Tue Boorn Lins.—This line of steai whose 
London offices are 11, Adelphi-terrace, S , W.C., 
has just issued three interesting illustrated booklets 
giving detailed information concerning tours and cruises 
to Spain, Portugal, Madeira, and North Brazil. They 
contain the list of the company’s steamers, the approxi- 
mate sailing dates, the fares, data rela to the various 
jomeege, views and plans of ships, views of the 
‘oreign ports and places where the steamers call. 
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SALVAGE AND FIRE TUG 


CONSTRUCTED BY MESSRS. MERRYWEATHER AND SONS, LIMITED, ENGINEERS, 


























Tue vessel illustrated in Fig. 1, above, has recently 
been completed by Messrs. Merryweather and Sons, 
Greenwich, for the Societa Anonima Bacini e Scali 
Napoletani, Naples, to serve both as a harbour tug 
and for fire protection at the port. It is also capable 
of undertaking salvage work on a large scale. This 
vessel, the San Gerrano, is constructed of steel 
throughout, and has been built under the supervision 
of — and of Major Mibelli, Naval Attaché of 
the Italian Embassy. She is 114 ft. long, with a beam 
of 19 ft. and a draught of 8 ft., and is divided into 
six water-tight compartments. A large fresh-water 
feed-tank is built into the vessel under the cabin, 
forming a double bottom in the most vulnerable portion 
of the plating. 
house and navigating-bridge are provided, and that 
generally the vessel is of a type fitted to undertake 
heavy work in the open. , 

The propelling engines are of the triple-expansion 
type, of 500 indicated horse-power, fitted with steam 
reversing gear, and capable of maintaining a s 
of 10 knots. There are three 


standard Scotch type of a size sufficient to provide | have permanent suction-pipes. 


steam for the propelling engines at full power with 


It will be seen in Fig. 1 that a chart- | 


“SAN GERRANO.” 


LONDON. 








Fic. 2. 











powerful ever fitted to a vessel of this class. It com- 
prises two centrifugal pumps driven by vertical 


enclosed steam-engines with forced lubrication. Each 
pump has a rated capacity of 700 tons per hour. In addi- 
tion two double-cylinder vertical ‘*‘ Greenwich Gem ” 
direct-acting pumps, each of a capacity of 545 tons b oe 
hour, working against a head of 300 ft., are provided 
for fire duty. The total combined pumping capacity for 
salvage work is thus 2490 tons per hour, and for fire 
purposes 4000 gallons per minute. The suction and 
delivery fittings for the centrifugal pumps are shown 
in Fig. 3. The suctions are fitted with special multiple 
heads, each having four 6-in. inlets controlled by separ- 
ate valves. These fittings permit the use of compara- 
tively small and easily-handled suction-pipes, which 
can be rapidly attached by means of quick-thread screw- 
couplings, and, in this way, several compartments of a 
flooded vessel may be pumped out simultaneously. The 
delivery outlets are each fitted with a full-way bend 
and flap-valve, and discharge overboard. 

The two fire-pumps take their suction from the sea 


boilers, one of the| through sluice-valves and strainer-boxes, and also 


The deliveries are 
taken to deck and are connected to two universal 


natural draught and coal fuel, and two of Messrs. | swivelling monitors, and also to two outlet fittings, 
Merryweather’s vertical marine water-tube type cap- | each having six valves and connections for fire-hose, 
able together of performing the same duty. The | as shown in Fig. 4. Fig. 2 shows the two monitors in 


latter are, however, fitted for liquid fuel and are 
capable of raising steam from the cold to working pres- 
sure in 15 minutes. These boilers are operated with 
forced draught furnished by high-speed steam-driven 
fans deliverin 
bar grates, so that coal can be burnt if desired. 


use, while Fig. 5 shows the delivery from the vessel 
during her trial when she was floated into a lock at the 
Surrey Commercial Docks, and delivered the contents 
over the side through flexible hose. This trial run was 


into closed ashpits. They have fire-| maintained for an hour, but the rated quantity of 


water was delivered in little more than half the time 


The pumping installation is said to be the most allowed. 








Fia. 5. 


The vessel is fitted with an independent surface- 
condensing set arranged to handle the steam of either 
the propelling or pumping engines. It is furnished 
with an Edwards air-pump and centrifugal circulating 
pump. The boiler Sullooune are of the Weir pattern, 
with automatic hot-well fittings. A steam-winch is 
fitted amidships for working a 2-ton derrick or for 
warping and general haulage. Right forward there is 
a suerte. Complete diving equipment is pro- 
vided for salvage purposes. The salvage equipment 
includes 1500 ft. of flexible suction piping in 10-ft. and 
20-ft. lengths. Electric light is installed, and this 
equipment includes a searchlight of 20,000 candle- 
power and large arc-lamps fitted to the masts. 

The official speed trial was recently carried out on 
the Long Reach, and the contract speed was easily 
maintained. Subsequently the vessel left the Thames 
for Naples under her own steam. , 





Tue InstiTvTION oF MunicipaL ENGINEERS.—A joint 


Western and South-Western District meeting of this 
Institution will be held at Gloucester and xeter on 
Friday and Saturday, the 29th and 30th inst. At Glou- 


cester, on the 29th, after the ordinary business, there will 
be a discussion of Mr. A. Winter Gray’s paper on ‘“‘Super- 
annuation and Security of Tenure.” At Exeter, on the 
30th, there will also be a discussion of the same paper. 
On both occasions the paper will be taken as read. There 
is further to be, at Exeter, a discussion on the question 
of ** Working-Class Housing,” when two or three short 
papers will presented. Members are requested to 
contribute what information they can on the question, in 
order that it may be fully discussed, with a useful inter- 
change of views and experience. 
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ADJUSTABLE ATTACHMENT FOR LATHE FACE-PLATE. 
CONSTRUCTED BY MESSRS. WALLACH BROTHERS, LIMITED, ENGINEERS, LONDON. 

















Fic. 1. 


WE illustrate herewith an appliance that has been 
devised for mounting work in lathes and similar 
machine-tools, so as to enable an angle-piece to which 
the work is fixed to be readily adjusted by means of a 
screw. The screw does not carry the weight of the 
angle-piece and the work attached to it; and when 
the work has been adjusted to the position required, 
the angle-piece can be clamped firmly to the main por- 
tion of the attachment without the adjusting-screw 
being subjected to any strain, and without the screw 
being required to maintain the work in position. 

The appliance is shown in perspective in Fig. 1, 
which is @ reproduction from a photograph, and in 
Fig. 2 in front elevation. Figs. 3 and 4 show, — 
tively, two sections at right angles to each other. 
There is a plate A which has in it two or more screw- 
holes B for attachment to the face-plate of the lathe, 
though the part A may, of course, be made without 
these holes, and have on it a boss forming a screw 
socket for attachment to the screw on the headstock 
spindle, in which case the part A itselt forms the face- 
plate of the lathe. The adjusting-screw is shown at C, 
and is carried in bearings at opposite ends of the slot 
D, the screw having on it a square at one end, as 
shown, to permit of its rotation by means of a key. 
The sliding-block E has on it a projection which fits 
into an aperture in the sliding intermediate plate F 
(see Fig. 3), by means of which the sliding-plate may 
be traversed across the face of the plate A. The 
sliding-plate F is attached to the body-plate by screws 
G, which have nuts at their upper ends, as shown. 
The other ends of the screws G are threaded into the 
rectangular sleeves H, which have flanges on their 
outer ends. These sleeves work in the slots I, as 
shown in the illustrations. The angle-piece K has 
in it holes, as shown, which receive the square collars 
on the bolts G, and prevent them turning. There are 
also holes L, Fig. 4, for the purpose of attaching the 
piece that has to be machined. The square collars 
on the screws G and the sleeve H have a less depth 
than the slots containing them, to allow for drawing 
the parts tightly together when the nuts M are 
screwed up. There is always sufficient friction 
between the intermediate plate F and the angle-piece 
K to cause the latter to move when the intermediate 
plate F is moved by the projection on the sliging 
block E, when the block is traversed by the screw C ; 
but the tilting or sliding movement of the angle-piece, 
caused by the slackening of the nuts, does not cause 
the intermediate plate F to slide, because, being out- 
side of the intermediate plate, the contact friction 
between them is balanced by the contact friction 
between the intermediate plate F and the face of the 
plate A. The bolts are therefore free to hold the 
angle-piece directly to the body-plate A, with the 
intermediate plate acting as a washer, receiving the 
compression from the angle-plate, but not receiving 
transverse movement from it when the bolts are 
slackened. 

When the work or article which it is required to 
attach and centre on the plate A is fixed on the out- 
standing portion of the plate, it can be adjusted in 
one direction by means of the slots in K, while in the 
other direction, at right angles to the first, adjustment 
can be accurately made by means of the screw adjust- 
ment, after which the angle-piece is firmly clamped by 
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tightening the nuts M, the angle-piece being drawn 
firmly down to the body of the plate A, while the screw 
remains unaffected and is not subject to any strain. Of 
course, any other shape of piece may be used instead 
of the angle - piece to which to attach the work. 
This appliance is manufactured by Messrs. Wallach 
Brothers, Limited, Royal London House, Finsbury- 
square, London, E.C. 
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CAVITY-HEAD SCREW WITH RADIAL 
GROOVE. 


EvERYONE who has attempted to insert a screw 
into wood or iron by means of an ordinary screw- 
driver in places where the light was not sufficiently good 
to enable the slot in the screw-head to be seen, knows 
the vexation of spirit and the waste of time that is 
often connected therewith, for many futile attempts 
may be made before the slot in the head is found. 
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Fie. 1. 


Moreover, when found, a slip of the screw-driver may 
necessitate a repetition of the trouble. This difficulty 
has now been overcome by an exceedingly simple and 
ingenious form of screw-head which is being placed 
on the market by Mr. Samuel Sutcliffe, 3, Central- 
street, Halifax, Yorkshire. 

As will be seen by our illustrations, Figs. 1 and 2, 
which show two forms of screw-head, the head is 
made cup-shaped, and the slot is cut out to a larger 
radius than that of the cup. The end of the screw- 





driver is also made curved, and not straight, as usual. 
It will readily be understood, therefore, that the screw- 
driver need only be placed in the cavity of the head, 


and then turned round until the end engages with the 
slot. When once in the curved slot, the end of the 
screw-driver being also curved, cannot drop out of the 
groove laterally, as is so often the case with straight- 
ended screw - drivers, particularly when used hori- 
zontally. Much less pressure is also required to 
— the screw-driver in position than is the case 
with the straight-slotted screw. In no case does the 
groove cut through the outer circumference of the 
screw-head, a margin of steel being left so that 
counter-sinks and other light-head screws are stronger 
than ordinary screws, and the chances of splitting 
the head are avoided. 

The form of the cavity on the head is spherical, and 
if well-finished, will reflect the light, an important 
thing in some ways, as it is shank that it gives an 
artistic appearance to high-class work, more particularly 
to electric light equipment. Another feature of these 
screws is that they set off good work and give a smart 
appearance thereto. Neither can the screw-driver chip 
or damage the sides of the groove, which with some 
forms of screw is of considerable importance, parti- 
cularly where appearance is an object. These screws 
have only four sizes of grooves in the full range of 
screws from } in. to § in. in diameter, and a spindle 
screw-driver is provided with four loose bits to fit the 
whole range of screws. The advantage of these screws 
will no doubt appeal to practical men. 





SEWAGE-PUMPING PLANT FOR THE 
MELBOURNE AND METROPOLITAN 
BOAKD OF WORKS. 

On page 680 we illustrate a fine set of triple-expansion 

pum ping engines, of which two sets have been con- 

struc’ by the Austral Otis Engineering Company, 

Limited, of South Melbourne, Australia, and erected 

at the Spottswoode Sewage-Pumping Station of the 

Melbourne and Metropolitan Board of Works. The 

engines, it will be seen, are of the inverted type, the 

pistons being coupled up to a three-throw, Tbe 
crank-shaft, which carries two heavy fly-wheels. 

Each engine is carried upon massive cast-iron girders 
which span the well from which the sewage is pumped. 
The pump cylinders are in line with the engine cylin- 
ders, and the plungers are each coupled up to the 
engine crossheads by four steel rods, which straddle 
the crank-shaft. These pumps are also supported by 
cast-iron girders, which are built into the walls of the 
well at a level of some 35 ft. below the engine-room floor. 
The engine cylinders measure 20 in., 36in., and 54 in. 
in diameter by 3-ft. 6-in. stroke. At the front these 
cylinders are supported by turned wrought-iron struts, 
as shown, and at the back by cast-iron columns, to 
which the guides are bolted. The high-pressure and 
intermediate cylinders are both jacketed with steam 
at the boiler pressure, but the steam for the low-pres- 
sure jacket is reduced in pressure. The receivers 
between the cylinders are also jacketed, The steam 
and exhaust-valves are of the rliss type, are set 
in the covers, the design of which is such that the 
clearances are very small, averaging about 1 per cent. 
The steam-valves are operated by ‘‘ Craig” trip-gear, 
being opened positively by hardened-steel dies mounted 
upon eccentric clips, which en, with corresponding 
dies fitted to the valve-levers. The eccentrics receive 
their motion from a valve-shaft passing in front of 
the cylinders, as shown in Fig. 1, and driven from the 
crankshaft by machine-cut gearing. The “cut-off” 
edge of the eccentric die moves in an elliptical path, 
the position of which can be altered at will, thus vary- 
ing the cut-off. In the case of the high-pressure cylin- 
der, the position of the ellipse in question is controlled 
by the governor, but hand adjustment only is provided 
for the other two cylinders. The range of cut-off 
permitted by the governor varies from 0 up to 0.8 
of the stroke. The valves, when released, are closed 
by springs controlled by dashpots in the usual way. 
The exhaust-valves are operated by cams, which give 
a very rapid motion to the valve when opening or 
closing. The valves can be adjusted independently, 
and the lap and lead altered with the engine running. 
A safety gear is provided which destroys the vacuum 
and disengages the valve gear should the pressure in 
the pump delivery main exceed or fall below certain 
fixed limits. The exhaust steam passes to a surface 
condenser. 

The pumps are shown separately in Fig. 2. The 
plungers are 28 in. in diameter, and, as al y men- 
tioned, are direct connected to the engine crossheads. 
The valves used are of the ordi flap type, and the 
valves are easily accessible through doors provided to 
this end. 

The engines were guaranteed for a duty of 150 
million foot-pounds for each 4 ton of steam consumed, 
the weight of the sewage being taken as 63 lb. per 

pump horse-power 
indicated eee 
of 93 per cent. was promised. The tests of the plant 
were carried out during July last, and, as shown by 
the tabulated results given overleaf, these tees 

were substantially improved upon, the duty being 180 


cubic foot ; and an efficiency ( 
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million foot-pounds, and the efficiency reaching 96.69 No. 7 No. 8 
: E . & : NOTES FROM THE NORTH. 
Sper haa Crampton was 11.6% Per] nective here-pore ot yam, cw se ane Grascow, Wednesday. 
“ . rom plunger nt , 9.2 ‘ae — : 
During the trials, which extended over twelve hours, | Efficiency of pump = eieetive horse- cee a wt the amauta ns 
the head was kept constant at 135 ft. by adjusting a| Power indicatedhorse-powerofpump | | | ‘varrants advanced from 66s. 7d. to 66s. lid. cash, and 
32-in. valve on the delivery main; the engines ran | Overall efficiency = eftective Ayana : ‘ from 67s. 6d. to 67s. 94d. three months. The business, 
smoothly throughout, and no adjustment was made to} power of pump + indicated horse- amounting to 6000 tons, included dealing at 67s. 7d. two 
the valves. The water from the — discharge | power of engine percent. = 95.08 96.69 | months, a | ocegee gaetet ee cosh 78. 3d. 
was weighed into two tanks mounted on Avery plat- Duty. one month, and 67s. 10d. three months. Cash hematite 
form weighing-machines ; one tank filling whilst the | Duty = foot-pounds of work done per was quoted 81s. buyers and 81s. 9d. sellers. In the after- 
other was being emptied, and all drainage from the 1120 Ib. of steam used, millions of ft.-Ib. 180.55 184.84 | noon only one Cleveland warrant changed hands at 67s. 2d. 
iacketa and receivers was accounted for. Sets of | Steam _— per effective pumpierse- iain ino —oan the session pene gr egg at 66s. 104d. 
° . é oe oe os oe . . ‘ " ti % a . 
indicator diagrams were taken every hour, and averaged Sinem used per indicated kaven- power of Cas —- > an ee Bis. 34. he al —. ge ry 
to get the mean. Some of these are reproduced in| _ engine Soe 11.68 11.601 ; : : ; 
8 P Shermenl dihclener of antins 19.34 19.63. | Sellers. -On Friday morning the business was good, and 
y dl ‘ : Cleveland warrants were firm. The turnover consisted 


Figs. 3, 4, and 5, and corresponding pump diagrams 
are represented in Figs. 6, 7, and 8. he pump horse- 
power was estimated from these diagrams, the actual 

uantity of sewage delivered not being measured 
directly. No allowance was made for any slip, since 
it is claimed that under the conditions of the test the 
slip, owing to the inertia of the moving column of 
water, is generally negative. The quality of the steam 
at the stop-valve was not noted. The details of the 
test are as follow :— 

Duty Trial of Sewage-Pumping Engines. Manufactured 
by the Austral Otis Engineering Company, Limited, for 
the Spottswoode Pumping Station of the Melbourne and 
Metropolitan Board of Works, July, 1912. 

Description of Plant. 

Vertical triple-expansion surface-condensing direct-acting pump- 
ing-engine Corliss steam and exhaust valves; the steam 
valves operated by trip motion. Steam cylinders, 20 in., 36 in., 
and 54 in. in diameter with a 42-in. stroke ; all steam-jacketed. 
Piston-rods, 4}§ in. in diameter. Plungers, 28 in. in diameter, 
single-acting, with a 42-in. stroke. Two mer each 7 tons 
weight. Oondenser cooling surface, 627 sq. ft. Air-pump, 

marine type, 14 in. in diameter, with a 42-in. stroke, driven off 

low-pressure pump-rod. 
No. 7 No. 8 


Engine. Engine. 
12 12 


Duration of trials... be .. hours 
Cut-off in high-pressure cylinder, decimal 


of stroke > os - ee vs 0.25 0.25 
Cut-off in intermediate cylinder, decimal 
of stroke os ie - es “s 0.38 0.35 
Cut-off in low-pressure cylinder, decimal 
of stroke os oe ss os ae 040 0.41 
Pressures, 
Steam pressure at engine stop-valve 
lb. per sq. in. 150.0 150.0 
Steam pressure in high-pressure receiver 
Ib, per sq. in. 34.64 28.0 
Steam pressure in intermediate receiver 
lb. per sq. in. 3.0 1.74 
Steam pressure in high and intermediate 
pressure cylinder jackets, lb. persq. in. 150.0 150.0 
Steam pressure in low-pressure cylinder 
jacket... % as r sq. in. 47.42 44.08 
Vacuum in condenser in. of mercury 28.5 28.0 
Heads. 
Height of sewage in suction well .. -. 5ft. 3.1in. 5 ft. 2.9in. 
Suction he ir as - a é 12 ft. 12 ft. 
Total head (average during test) .. 134.97 ft. 135.12 ft. 


Temperatures. 
Temperature of steam at stop-valve cor- 


responding to pressure .. deg. Fahr. 366 366 
Temperature of water ——- from 
air-pump.. We -. deg. Fahr. 72 70 
Temperature of engine-room __,, ” 71 72 
Revolutions. 
Total number of revolutions during trial 16,645 16,737 
Mean a - ” r minute 23.118 23.246 
»» piston speed .. ft. per min. 161.826 162.722 
Steam Consumption, 
Condensed steam discharged from air- 
pump during trial os -. _ Tb. 33,964.5 $2,977.5 
Condensed steam discharged from jackets 
and receiver drains ar o> 5454.0 5782.5 
Total condensed steam discharged during 
trial .. - + 2 -. _ |b. 39,4185 88,760.0 
Percentage of total steam used in jackets 
and receivers ée per cent. 13,84 14.92 
Steam used per hour.. -- Ib, 8284.9 3230 
Indicator Results. 
Number of sets of diagrams taken during 
eS ee ia ‘tetas os 12 12 
ean effective pressure in -pressure 
cylinder, topend . Ib. Fe 8q. in. 57.125 59.458 
Mean effective pressure in high-pressure 
cylinder, bottom end Ib. per sq. in. 62.375 54.708 
Mean effective rein intermediate- 
pressure cylinder, top end |b. per sq. in. 17.58 17.075 
Mean effective pressure in intermediate- 
pressure cylinder, bottom end 
Ib. per sq. in. 16.5 16.683 
Mean effective pressure in low-pressure 
cylinder, topend .. Ib. per sq. in. 9,917 9.183 
Mean effective pressure in low-pressure 
cylinder, bottom end Ib. 8q. in, 10.875 10.158 
Indicated horee-power in hieoubeoned 
—.. ee on ia a6 81.85 85.83 
Indicated horse-power in intermediate- 
pressure cylinder .. ee ot i 84.28 83.91 
Indicated horse-power in low-pressure 
linder oe ee ee - a 115,12 108.68 
Indicated horse-power, total in steam 
cylinders... - es -s ay 281.26 278.42 
Mean effective pressure in pump-barrels 59.55 59.63 
Total indicated horse-power of pumps .. 269.7 271.55 
Indicated over-all efficiency per cent. 95.89 97.53 
Sewage Lifted. 
Ww t of 1 cubie foot of sewage.. _—ib. 63 63 
se pumped, calculated from 
plunger lacement cub. ft. 74,738.7 751,469.5 
Sewage pumped per revolution e 44.898 44.898 
pe ~ minute on 1038 1043.7 
Weight of sewage pumped per minute, |b, 65,304 65,754 





Tue Or-Eneinep Saruine Suip “ EARLsHALL.”—The 
Farlshall, the second vessel of Messrs. Job Brothers, 
Liverpool, to receive power, left the Clarence Half-Tide 
Dock, Liverpool, on Thursday the 7th inst., bound for 
Glasgow, on her maiden trip, as an auxiliary vessel. Her 
dimensions are 142 ft. by 26 ft. llin. by 16 ft. 10 in., with 
a deadweight of 950 tons. Her 120-brake-horse-power 
Bolinder two-cycle, direct, reversible, crude-oil marine 
engine was supplied by Messrs. James Pollock, Sons and 
Co., Limited, the British representatives for the makers. 
The full power of 120 brake horse-power is developed ata 
speed of 275 revolutions per minute ona consumption of 
8.7 gallons of crude oil per hour. This consumption is 
the maximum guaran by the makers, and in ordinary 
working it would be reduced by at least 10 per cent. The 
mameuvring whilst getting out of dock was perfect in 
every way, as also was the run under normal conditions. 





H.M. Torprepo- Boat Destroyer ‘‘ CocKATRICE.”— 
On November 6 there was launched from the yard of 

essrs. R. and W. Hawthorn, Leslie and Co., Limited, 
Hebburn, Newcastle-on-Tyne, the torpedo-boat destroyer 
Cockatrice for His Majesty’s Government. She is the 
second of three vessels which this firm are construct- 
ing for the British Admiralty, and is one of twenty high- 
speed destroyers of the 1911-12 programme. She is now 
well advanced towards completion, and was launched 
fully rigged with her boilers and funnels in place. The 
builders are making the propelling machinery at their 
St. Peter’s Works. It consists of two sets of Parsons 
impulse reaction turbines driving two propellers on 
separate shafts, steam being supplied by four water-tube 
boilers of the Yarrow type, adapted for burning oil fuel. 
The Cockatrice is the thirtieth destroyer built by Messrs. 
R. and W. Hawthorn, Leslie and Co., for the British 
Government. 





Roya Society or Arts.—The 159th session of the 
Royal Society of Arts will be opened on Wednesday even- 
ing, the 20th inst., by Lord Sanderson, G.C.B., K.C.M.G., 
Chairman of the Council, who will deliver an address and 
distribute the medals awarded last session. On Wednes- 
day, the 27th inst., Mr. Harold Cox will read a paper on 
‘The Interdependence of Morals and Economics,” Sir 
George Askwith, K.C.B., K.C., presiding. Mr. A. 
Zimmermann will describe ‘‘ The Manufacture of Sugar 
from Wood, and its Economic Importance,” on Decem- 
ber 4; Dr. F. Mollwo Perkin will read a paper on 
‘* Synthetic Rubber,” on December 11 ; and Mr. Joseph 
Pennell will deal with the “Pictorial Possibilities of 
Work,” on December 18, illustrating his paper with litho- 
graphs which he has lately made of the engineering works 
of the Panama Canal. In the Colonial Section, Professor 
W. H. Warren will describe ‘‘ The Hardwood Timbers of 
New South Wales,” on November 26, when Sir George 
Houston Reid will take the chair; and in the Indian 
Section, on December 12, Mr. J. Forrest Brunton will 
read a paper on ‘‘ The Rapidly-Growing City of Karachi.” 
A course of Cantor lectures will also be delivered by Mr. 
C. R. Darling on ‘‘ Methods of Economising Heat,” on 
Mondays, December 2, 9, and 16. 


Tue University of Hone Konc.—Weare informed that 
Mr. A. G. Warren, B.Sc., has been appointed a lecturer 
in the Engineering Faculty of the University of Hong 
Kong. Mr. Warren obtained a first-class honours engi- 
neering d in the London University in 1908, and was 
a lecturer in the East London College, Professor C. A. 
M. Smith, the Dean of the Faculty of ineering, has 
issued an appeal to engineers to assist in the equipment 
of the laboratories ing with (1) Heat Engines; (2) 
Electrical Technology ; (3) Hydraulics; and (4) Strength 
of Materials. At present there is practically no equipment 
for these laboratories, although there are most excellent 
— The laboratories provide, says Professor Smith, 
a remarkable opportunity to British engineering firms to 
advertise in the Far East. The university buildings are 
the most conspicuous in Hong Kong, Although until 





uite recently empty, they have been visited by man 
thousands; they wnoshulle toy a local wealthy Pane _ 
chant ; 


ificent site was presented by the Govern- 
ment. The Silene merchants have subscribed over a 
million dollars towards an endowment fund. The well- 
known firm of Messrs. Butterfield and Swire (and other 
firms) have subscribed 40,0007. to the funds of this Univer- 
sity. Despite these facts there is difficulty in obtaining 
further funds to develop the University as it should be 


developed. If any firm will definitely take over the 
equipment of, say, hydraulic laboratory, that firm will 
receive a advertisement in the Far Eastern 


market. A sum of about 2000. will suffice for that one 
laboratory, or apparatus of that value. Similarly with the 
— prene. gpouas The authorities — that they — 
gladly accept any apparatus, especially heat-engines an 

electrical machinery, and see that the firms have full 





advertising value ; but they need it at once, 





of 12,500 tons at 66s. 104d. cash, 67s. 3d. and 67s. 4d. one 
month, and from 67s. 64d. to 67s. 8d. three months, and 
the closing Penge were 66s. 114d. cash, 67s. 4d. one 
month, and 67s. 84d. three months sellers. The after- 
noon session was strong, and 6500 tons of Cleveland 
warrants were done at 673. and 66s. 114d. cash, 67s. 4d., 
67s. 44d., and 67s. 4d. one month, and at 67s. 7d. 
three months. At the close sellers quoted 67s. cash, 
67s. 4d. one month, and 67s. 84d. three months. Hema- 
tite was steady at 81s. 9d. cash sellers. On Monday 
morning the market was dull and 4000 tons of Cleveland 
warrants were done at 66s. 104d. and 66s. 10d. cash, and 
67s. 6d. three months, the session ~ ¢ with sellers at 
66s. 104d. cash, 67s. 3d. one month, and 67s. 6d. three 
months. Buyers of hematite offered 81s. 6d. ene month, 
but there were no sellers. The afternoon market was 
quiet and Cleveland warrants were weaker, the only 
business being one Jot at 66s. 9d. cash. Olosing sellers 
quoted 66s. 94d. cash, 67s. 14d. one month, and 67s. 6d. 
three months. Cash hematite was called 81s. 3d. buyers, 
and 81s. 9d. sellers. On Tuesday morning business in 
Cleveland warrants was confined to 4000 tons at 66s. 74d. 
cash and 66s. 114d. and 67s. one month, with sellers over 
at 66s. 9d. cash, 67s. 1d. one month, and 67s. 54d. three 
months. Hematite was in demand, and 2000 tons 
changed hands at 82s. one month, with buyers over at 
that figure, and at 81s. 74d. cash. In the afternoon a 
good tone prevailed, but no dealing of any kind took 
place. Cleveland warrants were quoted at 66s. 10d. 
cash, 67s. 24d. one month, and 67s. 6d. three months 
sellers, and hematite at 82s. 3d. one month sellers. 
When the market opened to-day (Wednesday), Cleveland 
warrants were strong, and the turnover amounted to 
6500 tons at from 114d. to 67s. 2d. and 67s. 14d. 
cash, and from 67s. 44d. to 67s. 6d. one month, and at the 
close sellers’ quotations were 67s. 14d. cash, 67s. 6d. one 
month, and 68s. three months. Hematite was unchanged 
at 82s. 3d. one month sellers. The tone was about 
steady in the afternoon, when 5000 tons of Cleveland 
warrants were put through at 67s. 1d. and 67s. 2d. cash, 
67s. 6d. one month, 67s. 9d. January 29, and 67s. 104d. 
three months. The session closed with sellers at 
67s. - cash, 67s. 64d. one month, and 67s. 11d. three 
months. 


Sulphate of Ammonia.—There has been no change in 
the sulphate of ammonia market since last report, and 
inquiries are only on a moderate scale. The current 
quotation is 13/. 17s. 6d. per ton for prompt lots, Glasgow 


or Leith 


Scotch Steel Trade.—In the Scotch steel trade the 
demand for both ship and boiler-plates is still very press- 
ing, and makers are finding great difficulty in meeting 
requirements. In fact, it is freely stated that the output 
is not equal to the Pat demand, but the re-opening 
of Clydebridge Steel Works will help to relieve the pres- 
sure. New home businessis quiet, but the export inquiry 
is large. In a number of cases the merchants have the 
pull on these latter orders, as they have quite a lot 
of material to come and go upon. The scarcity of 
raw material is still a great trouble to black and galva- 
nised-sheet makers, who are quite unable to obtain their 
full output. Inquiries from abroad continue to come to 
hand for large lots, and forward bookings are fairly 
heavy. The export demand generally for light material 
is good, and some respectable lots have lately been fixed 
up for forward delivery, and included in these is a fair 
tonnage of sectional stuff for spring shipment to Canada. 
Prices continue very firm, 


Scotch Pig-Iron Trade.—The Scotch pig-iron trade is 
still very busy, and makers are sending out deliveries 
of material. The home demand has not been so heavy 
during the past week, but inquiries from ab are on a 
large scale. The furnaces in blast number 88. The follow- 
ing are the market quotations for makers’ (No. 1) iron :— 
Clyde, 81s. 6d.; Calder, 79s.; Summerlee, 81s.; Gart- 
sherrie and Langloan, 82s. 6d. (all ship at Glasgow) ; 
Glengarnock (at Ardrossan), 82s. 6d.; Shotts (at Leith) 
8ls.; and Carron (at Grangemouth), 81s. Hematite is 
firm to strong, and deliveries are heavy. 





Tue EstIMATION OF OxYGEN IN CoppER.—In connec- 
tion with the discussion on the above subject at the last 
meeting of the Institute of Metals, we have been asked to 
draw attention to a ~ by Mr. G. L. Heath, of the 
Calumet and Hecla Smelting Works, which was pub- 
lished in the Journal of Industrial and Engineering 
Chemistry last June. In this paper Mr. Heath states 
that the pte occluded in copper can be removed by 
heating the copper for 20 to 30 minutes in a current of 
pure a> @ oxygen combined with the copper is 
then removed by heating the copper in a current of 
bh , and finally the hydrogen absorbed by the copper 





is fo," of by again heating the latter in a current 
of 
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NOTES FROM SOUTH YORKSHIRE. 
SHEFFIERD, Wednesday. 

New Drill eine a phenomenal demand for 
high-speed twist-deri and milling-cutters, for which 
Sheffield has a unique reputation, has led to an important 
works extension being undertaken by the firm of Messrs. 
Seebohm and Dieckstahl, Limited. They have estab- 
lished at Attercliffe a new factory, to be devoted exclu- 
sively to the manufacture of these articles. It is fitted 
with the most modern plant, which includes a number of 
interesting improvements. The workshops are of a model 
character, providing every convenience, not only for the 
speedy and efficient turning out of the work, but for the 
comfort and well-being of the workmen. 


South Yorkshire Coal Trade. — Substantially nothing 
has occurred to change the situation in the South York- 
shire coal trade to any material extent. House coal is 
still awaiting the revival, but if the present colder 
weather continues orders are not likely to be long delayed. 
This quietness has not, however, affec prices, and 
the colliery position is quite a strong one. Any surplus 
production of the cheaper qualities of house is 
at once taken by the manufacturers and the com- 
panies. Opinions have been expressed in well-informed 

uarters that price advances are likely in house coal, and 
that the outlook for householders is not a good one. 
There is a very heavy consumption of manufacturing fuels, 
and exports continue to be of substantial proportions. 
Coke is scarce and in great request. The ruling quotations 
at pits are :—Best branch hand-picked, 16s. to 16s. 6d. ; 
Barnsley best Silkstone, 14s. 6d. to 15s. 6d. ; Derbyshire 
pest brights, 12s. 6d. 6d. ; 
lls. 6d. to 12s. 6d. ; small nuts, 9s. to 10s. 6d. ; York- 
shire hards, 12s. to 12s. 6d. ; Derbyshire hards, 11s. 6d. 
to 12s. ; ~~ 5 slacks, 7s. to 8s. ; seconds, 4s. 6d. to 5s. 6d. ; 
smalls, 3s. 6d. to 4s. 6d. 


Tron and Steel.—The long period of quietness in the 
iron market is still unbroken, and there is no tendency 
apparent to easier prices in spite of the aloofness of 
buyers. A number of inquiries have been afoot with 
regard to next year, but the quotations have not 
been encouraging. Only small lots are being bought for 
immediate requirements. The -iron makers have 
plenty of work on hand to keep them busy until the end 
of the year, and continue to receive fresh orders. e 
South Yorkshire Bar-Iron Association, at their last 
meeting, decided to continue the quotation of 8/. 10s. 
The congestion at rolling-mills causes considerable delay 
in the supply of material to the manufacturers in the 
lighter trades. Prices of billets vary, but are all at 
a high figure. Bessemer acid qualities range from 
8/. to 82. 10s., and Siemens are quoted at varying ye 
up to 91. The volume of work in the steel trades shows 
no diminution on the whole. There are slight decreases 
in some directions, but increases in others, manu- 
facturers are still engaged upon a big weight of arrears. 
Work bas become so pressing that a real shortage of 
labour is being experienced both in the ranks of skilled 
and unskilled workmen. The men at present engaged 
have for months been putting in a large amount of over- 
time. The heavy branches, armaments, shipbuilding, 
and general ST pee | are responsible for a steady flow 
of orders, and the export trade is good. That the output 
in Sheffield is of an abnormal character is indicated by 
the fact that railway traffic has shown a noteworthy 
increase. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

_ The Cleveland Iron Trade.—Values of Cleveland pig 
iron are somewhat unsteady, due to fluctuation in war- 
rants. The trouble in the still checks business, and 
the political situation at home this week has had a dis- 
turbing influence on the market. Statistically the situa- 
tion is very sound, and reports from America and from 
the Continent are encouraging, intimating that in those 
countries make of pig iron is insufficient to supply needs. 
The output of pig iron here is fully taken up. No. 3 
g-m.b. Cleveland pig stands at 67s. 44d. f.o.b., and 
that is also the general market quotation for No. 4 
foundry and No. 4 forge, both of which are scarce, the 
latter being practically unobtainable. Mottled and 
white iron are each put at 66s. 10}d. No. 1 Cleveland 
pig is very plentiful, and is comparatively cheap. This 
quality is being pressed on the market at 70s. 104d., 
and perhaps that figure could be shaded. East Coast 
hematite Pig is strong, but there is practically no iron 
to be had for this year. Buyers are keen to take u 
any small lots on the market. For delivery to the end of 
March the price is fully 82s. 6d. for Nos. 1, 2, and 3. 
Customers complain of difficulty experienced in obtain- 
itg full supplies from makers on contracts made some 
time ago. Foreign ore is steady, with market rates still 
based on 23s, ex-ship for Rubio of 50 per cent. quality. 
A report that best Rubio has been sold at 22s. 9d. is dis- 
credited. Freights Bilbao-Middlesbrough have this week 
ben fixed at 7s. 6d. Coke keeps very strong, and local 
consumption is on a heavy 4 or medium blast- 
furnace coke, delivered at Tees-side works, the market 
quotation is now quite 26s. 


Stocks and Shipments of Pig Iron.—The time of year 
has arrived when accumulation of stocks of 7 a is 
generally looked for, but demand is such t this 
November promises to show less increase than in 
the eleventh month of the year. Practically the only stock 
existing is the 253,314 tons of Cleveland pig iron in 
the pu lic warrant stores at Middles it and that 
quantity is 691 tons less than was held at Syponing 
of the month. Shipments of pig iron from the Tees are 


P| going to destroy it, and 





only moderately good. To date this month they average 
2954 tons per working-day, the total loadings being 
returned at 32,497 tons, 29,209 tons of which have gone 
from Middlesbrough and 3288 tons from Skinningrove. 
To the same date last month the total loadings of pig 
reached 46,246 tons, or a daily average of 4204 tons, an 
for the corresponding part of November last year the 
despatches amounted to 42,021 tons, or an average of 3820 
tons per working-day. 


Manufactured Iron and Steel.—There is very little new 
to report concerning the manufactured iron and steel 
industries. Values are strong, and works, though they 
are going in full pressure, fail to produce sufficient en- 
tirely to satisfy customers. Manufacturers have faith in 
the future, and hope to book further orders at higher 
rates than now rule. Many producers have contracts 
made which will keep them busily employed well into 
1914. Common iron barsare 8J. 10s. ; best bars, 8/. 17s. 6d. ; 
best best bars, 9/. 5s.; packing iron, 6/. 5s.; iron ship- 


plates, 77. 15s. to 8/.; iron ship-angles, 8/. 10s. ; iron ship- 


rivets, 9l. 15s. ; iron boiler-plates, 81. 17s. 6d. ; 
(basic), 72. 15s.; steel bars (Siemens), 8J. 5s. ; 
8l.; steel shi les, 71. 12s. 6d. ; 
i 3 Steel joists, 7/. 2s. 6d. to 7/. 
railway chairs, 4/. 10s.; li i 
~ 4 12s. 6d. ; | railway sleepers, 
vanised ted sheets, 
24 gauge, in bundles, 12/. 10s.—sheets less the usual 4 per 
cent. f.o.b., railway material net, and all other descrip- 
tions less the customary 24 per cent. discount. 





SwepisH Iron-Orge Deposits. — At Lillvattnet, in 
Jimtland, Sweden, some iron-ore deposits have just 
been discovered, and in some places the ore lies quite 
on the surface. Prospects for remunerative working are 
considered favourable, apeeiy as the question of trans- 
port offers no special difficulties. At Bjirkvattnet some 
claims have also been lodged. 





Tue “‘ StereopHacus” Pump.—Apropos of our recent 
description of this pump (see ENGINEERING, vol. xciii., 
444), some tests carried out with one of them are 
interesting. The pump in question is an 8-in. one manu- 
factured by Messrs. Hawthorn, Davey and Co., Limited, 
of Sun Foundry, Leeds, which has installed at the 
Knostrop <a 9 Purification Works of the Leeds Cor- 
poration, with the object of testing its action under con- 
ditions exactly similar to those prevailing with centri- 
fugal pumps of the ordinary type now in use. The 
suction-pipe of the ‘‘ Stereophagus ’’ pump dips into the 
stream of crude sewage as it comes from the main sewer 
before the sewage is subjected to any screening or treat- 
ment, and a part of it, amounting to 500 ions per 
minute, is lifted and deposited in a tank for examination 
and measurement. The remaining sewage passes on to the 
main centrifugal pumps, which are of large size; but before 
arriving at these pumps the sewage is screened and sub- 


stances likely to impede the action of the pumps are 
removed. e@ pumps, in spite of this, however, have to 
be opened out ost daily, which is not the case with the 


** Stereophagus ” pump ; in fact, this latter pump has not 
once required cleaning, although pumping unscreened 
se The pumpis driven by an electric motor, and when 
installed had an efficiency of over 60 per cent., and this 
efficiency has we understand maintained in spite of 
the fact that a considerable amount of road-grit has 
passed through it. The pump was installed on July 8 last. 





Marine Enorneers’ Instrruts.—The annual dinner 
of this Institute took place on Friday evening, the 8th 
inst., at the Connaught Rooms, when a large gathering 
of engineers were present. Mr. Summers Hunter, the 
president, occupied the chair. Among the various toasts 
which were given we may mention that of Sir William 
White to ‘‘The Overseas Dominions’ Ships and Com- 
merce.” Sir William deprecated the tendency to scare, 
which was too frequently noticeable, and declared that if 
we were asked whether the Empire was still able to hold 
its own against the world we should honestly answer 
“Yes.” A scheme to draw the Dominions and the 
Mother Country closer together, he added, would 
assuredly be the outcome of the developing public 
opinion of the Empire. Sir George Reid, who re- 
sponded, said that although he was beginning to get 
anxious about this old country, it was some consolation 
to him to know that it never was well off until it was 
on the brink of ruin. Everything that happened was 
et it still went strong. The 
truth was that although the soil was old the race was 
young. In fact, he saw a better Britain rising year 
after year. The whole future of the —— depended 
upon keeping the white ensign flying in parts of the 
world, in order to guard the magnificent heri which 
our fathers had left us. If the Fleet was once destroy 
the Powers which destroyed it would take care that we 
did not build another. r. T. L. Devitt proposed “‘ The 


Institute of Marine En rs,” and Mr. Summers 
Hunter, in his reply, said that the sea-going engineer, in 
whatever class of vessel he served, was a national asset. 


But in order to maintain his value to the nation it was 
necessary that he should be kept abreast of the times, 
fully informed as to the progress in engineering science. 
During the last few years the advance in engineering 

been very rapid, and every opportunity been 
taken to inform naval engineers as to pp may It 
was a part of the duty of the Institute of rine Engi- 
neers to do what it could for the engineers of the mer- 
cantile marine with the support of all concerned, includ- 
ing shipowners. 


Equ 
.| the five barbettes of the battleship 
;| completed at Devonport, and the connecting up of the 


edjan excellent arrangement, as 


NOTES FROM THE SOUTH-WEST. 


Cardif.—The steam-coal trade has shown firmness ; 
and in view of a recent heavy reduction in stocks, sellers 
have shown a more confident tone. There have been 
heavy charterings of late in connection with deliveries to 
Gibraltar and Malta, the Italian State Railways, the 
Italian Navy, &c. yr empey oy J the pressure of 
loading, however, the delays at the docks have not been 
ago} ae Admiralty steam coal has made 

. to 1%. ton ; q i 
16s. 6d. ; heat Gaciner email, 10s. 9d. to 11s. 3d.; and cargo 
smalls, 9s. to 9s. 6d. per ton. The best household coal 
has been quoted at 18s. to 18s. 3d.; good households at 
17s. to 17s. 3d. ; No. 3 Rhondda large at 16s. to 16s. 6d.; 
6d. No. 2 Rhondda 


or Newport. 


ipment at Devonport.—The equipment of three of 
turion has been 


gun-working machinery and range-finding equipment is 
roceeding. The Marlborough has been placed under a 
5-ton electric crane in the Prince of Wales basin. The 
to receive the boilers, the 
a commenced by Hawthorn, 
Limited. The boilers, which are of the 
Babcock and Wilcox t weigh 21 tons each. The 
main shafts have been delivered. 


_ Welsh Coal .—A considerable increase occurred 
in October in the exports of coal from the six _prin- 
cipal South Wales ts—Oardiff, Newport, Swan- 
sea, Port Talbot, Neath and Llanelly—the shipments of 
the month having been 3,178,497 tons, as compared with 
2,575,519 tons in Sotober, 1911. The te exports 
from the six ports for the ten months ending October, 
this year, were :— Oardiff—forei 13,886,452 tons ; 
coastwise, 2,666,821 tons ; total, 16,553,273 tons. ew- 
eon 3,245,632 tons; coastwise, 565,160 tons ; 
total, 3,810,792 tons. Swansea—foreign, 2,435,988 tons ; 
264,597 tons; total, 2,700,585 tons. Port 
Talbot—foreign, 1,287,550 tons ; coastwise, 123,360 tons ; 
total, 1,410,910 tons. Neath—foreign, 97,575 tons; 
coastwise, 101,033 tons; total, 198,628 tons. Llanelly— 
foreign, 114,562 tons; coastwise, 55,573 tons; total, 


170,135 tons. The general te for the first ten 
months of this year was, opakeiioas , 24,844,323 tons. 
The corresponding 


coast wise, 


ee in the first ten months of 
last year were :—Cardi re 13,045,946 tons ; coast- 
wise, 2,257,270 tons; total, 15,303,216 tons. Newport 
—foreign, 3,598,389 tons ; coastwise, 564,523 tons ; total, 
4,132,912 tons. Swansea—fore 2,375,637 tons ; coast- 
wise, 223,257 tons; total, 2,598, tons. Port Talbot— 
foreign, 1,295,700 tons; coastwise, 141,474 tons; total, 
1,437,174 tons. Neath — foreign, 129,981 tons; coast- 
wise, 143,762 tons; total, 273,743 tons. Lilanelly— 
foreign, 135,172 tons; coastwise, 42,183 tons; total, 
177,355 tons. The eral aggregate to October 31, last 
year, was, accordingly, 23,923,294 tons. We thus arrive 
at a final increase in the exports this year of 921,029 tons. 


Barry Graving-Dock.—The directors of the Barry 
Graving Dock and Engineering Company, Limited, in 
their report for the year ending September 30, state that 
the net profit, after — for interest and purchase 
of debentures, was 15,4901, To this should be added a 
balance of 21,724/. brought forward from 1910-11, making 
the amount at the credit of profit and loss 37,214/. The 
directors recommend a dividend of 10s. per share upon the 
ordinary shares, after providing for fixed Saree, otting 
15001. to the reserves, and carrying forward 21, 


Porthcawl.—A number of surveyors have gone over the 
railway route from Pyle to Porthcawl. The idea, it is 
o_o is to double the line between the two places. 

e platforms at Pyle are being joined between the 
Porthcawl branch ond the main line, and the line is being 
doubled through the station. 

Wages in Wales.—The South Wales Coal Conciliation 

has referred to Lord St. Aldwyn an application 
made by the coal-owners for a reduction of 24 per cent. 


in wages. 





ForTHcomine Exursition oF Minino ww Lonpon.— 
It is intended to hold a mining machinery exhibition 
next year in the Royal Agricultural Hall, Isli ml 
from May 29 to June 7. This will be the fifth of the 
series organised by Messrs. Montgomery. An associa- 
tion of manufacturers representing leading firms in 
the industry has been formed. These exhibitions have 
now become quinquennial, so that after next year 
there will not another till 1918. This is, we think, 

it prevents an undue 
tax on the manufacturers, and enables each to take 
more trouble over his exhibits. We understand that 
three-f of the space has already been taken u 
and a strong consultative committee been f 
to supervise different sections of the exhibits and 
to o ise lectures, The committee consists of 
Mr. W. E. Garforth, LL.D. (President of the Institution 
of Mining ineers), Sir Ralph Ashton, Professor J. 8. 
Hal F.R.S. ; Sir Hesse, Bel, 1.8.0. ; Sir Thomas 
H. K.C.LE., F.R.S.; Mr. A. M. Lamb, 
M. Inst. M.E. ; Mr. H. ©. P Past-President Inst. 
M.E.; and Mr. H. L. Sulman, Past-President I.M.M. 
Various lectures have already been promised. The 
offices of the Exhibition are at 43, Essex-street, Strand, 

on, 
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MELBOURNE. 
LIMITED, SOUTH 


SEWAGE-PUMPING PLANT FOR 
BY THE AUSTRAL OTIS ENGINEERING COMPANY, 
(For Description, see Page 677.) 
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15;HORSE-POWER FOUR-CYLINDER MOTOR-CAR AT THE 
CONSTRUCTED BY MESSRS. SIDNEY STRAKER jND 
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NOTICES OF MEETINGS. 


Tue AssociaTION OF ENGINBERS-IN-CHARGE.—Saturday, Novem- 
ber 16, at 3 p.m., visit to the Generating Station at Marshgate- 
lane, Stratford, E., of the Charing Cross, West End, and City 
Electricity Supply Company. Saturday, November 23, at 7.30 p.m., 
renewed discussion on ‘ Electrical Wiring” and discussion on 
* Electrical Faults and How to Find them,” as a further subject. 

Tue Instirore or SANITARY ENGrineers.--Monday, November 18, 
at 8 p.m., at Caxton Hall, Caxton-street, Westminster. Sub- 
ject :—“ Intercepting-Traps in House Drains,” by Mr. Ernest: 
van Putten, M. Inst. C.E., Borough Engineer and Surveyor of 
Lewisham. 

Tue InstiruTe OF Marine ENcineers.—Monday, November 18, 
atSp.m. ‘‘ The Use of Gases for Fire Extinction and Fumigation 
on Ships,” by Mr. E. Kilburn Scott. 

Tur INstiruTION oF Civi, Exnoinsers.—Tuesday, November 19, 
at 8 p.m., at the Institution of Mechanical Engineers, Storey’s 
Gate, S.W. Papers to be further discussed:—‘‘ The Construction 
of the New Dock at Methil,” by Mr. Benjamin Hall Blyth, Jun., 
Assoc. M. Inst. C.E.; ‘‘ Alterations and Improvements of the 
Port Talbot Docks and Railway During the Last Decade,” by 
Mr. William Cleaver, M. Inst. C.E. 

Tue Royat Sanrrary Instirute.—Tuesday, November 19, at 
S8p.m. An adjourned sessional meeting will be held at the Royal 
Sanitary Institute, 90, Buckingham Palace-road, London, 8.W., 
for the purpose of continuing the discussion on ‘‘ The Report of 
the Departmental Committee on Intercepting-Traps in House 
Drains,” opened by Mr. H. Percy Boulnois, M. Inst. 0, E. 

Roya Society or Arts.—Wednesday, November 20, at 
8 p.m. First ordinary meeting. The opening address of the 
159th session of the Society will be delivered by Lord Sanderson, 
G.C.B., K.O.M.G., vice president and chairman of the Council. 

Tue Roya METgoroLoeicaL Socrety.—Wednesday, November 20, 
at 7.30 p.m., at the Surveyors’ Institution, Great George-street, 
Westminster,S.W. Papers to be read:—1. ‘‘ The Unprecedented 
East Anglian Rainfall of August 26, 1912,” by Dr. Hugh Robert 
Mill. 2. ‘‘ A Three-Year Period in Rainfall,” by Mr. Arthur Pearse 
Jenkin. 

Tue InstiruTION oF MINING AND Metauiurey. — Thursday, 
November 21, at 8 p.m., at the rooms of the Geological Society, 
Burlington House, Piccadilly, London, W. The following papers 
will be discussed in the order in which they are given :—The Flota- 
tion Process: As Applied to the Concentration of Copper Ore at 
the Kyloe Copper Mine, New South Wales,” by Mr. J. W. Ashcroft. 
(Adjourned discussion.) ‘‘ The Metallurgy of the Homestake Ore,” 
by Mr. Allan J. Clark (Member) and Mr. W. J. Sharwood (Member). 

Tue InstirvTion OF MagcHanicaL Exeinegrs.—Friday, Novem- 
ber 22, at 8 p.m., in the hall of the Institution. Papers to be 
read and discussed :—‘t Vapour-Compression Refrigerating Ma- 





chines,” by Mr. J. Wemyss Anderson, M.Eng., Member, Dean of 
the Faculty of Engineering, University of Live 1; and *‘A 
Contribution to the Theory of Refrigerating Machines,” by Mr. 
John H. Grindley, D.Sc., Member, Principal of the Crawford 
Municipal Technical Institute, Cork. 

Tue Puysica. Soctety or Lonpox.—Friday, November 22, at 5 p.m., 
at the Imperial College of Science, Imperial Institute-road, South 
Kensington. Agenda: 1. ‘‘ The Law of Plastic Flow of a Ductile 
Material,” by Mr. C. E. Larard. 2. “ yo Illustra- 
tions of the Torsion and Breaking of Large Specimens,” by Mr. 
= 5 oe 3. “A Column-Testing Machine,” by Professor 

. Coker. 


ENGINEERING. 
FRIDAY, NOVEMBER 15, 1912. 


THE RAILWAYS OF NEW SOUTH 
WALES. 


Tur past year has been full of interest to those 
who follow railway matters in Australasia. Espe- 
cially has this been the case as regards the affairs 
of New South Wales, where remarkable changes 
have been witnessed, some of them worthy of com- 
mendation, while of others only the reverse can be 
said. The events of the year have, for instance, 
once again illustrated the risks to which State- 
managed railways are exposed. Political inter- 
ference with railway management is no new thing 


to Australia. Its effects were so disastrous in the | h 


past, in fact, that many years ago steps were 


~~ | taken to sever, as it was thought once for all, the 


connection of the railways from the ever-changing 
litical situation. The advent of a strong Labour 
inistry has changed the aspect of affairs. Labour 
considers that it is its prerogative to dictate. When 
in office its representatives brook no limitation of 
their powers, quite regardless of the advantages of 
economic stability and of continuity of system. 

The present Government of New South Wales 
has proved no exception. It has exhibited a most 
regrettable a to the sole management 
of the railways by Commission, and has done its 
best to filch away by degrees the power of the 
Chief Commissioner. A series of unfortunate 
contretemps has arisen during the past year, which 
has been viewed in this manner by a large section 
of the public and the Press, rather than as con- 


689 | stituting personal attacks upon the Chief Com- 


missioner. Mr. Johnson himself seems to have 
considered the Government's action in the light of 
an assault on the powers conferred on him by the 


69, | Act under which he was appointed, and of the 


extent of which none is probably better aware 


6% /than he. In several directions the attempt has 


been made to break down the independent control 
which has worked well of late years, the Govern- 
ment having endeavoured to override Mr. Johnson’s 
management in the matter of hours and wages, the 





supply of locomotives, and on the work of con- 
struction. 

A Labour Ministry would naturally be expected 
to have leanings towards trade - union tenets. 
Two of the strong points of the labour creed in 
Australia are that work should be kept within the 
country, and that immigration should be restricted, 
in order to keep wages up. The impossibility of 
developing the continent without encouraging immi- 
gration has now fortunately been grasped, and 
corrective measures have been taken ; but it will 
be some time before the country will be in a posi- 
tion to push ahead, as it might have done had the 
fallacy of this policy been ised earlier. A 
—_ amount of railway work is waiting to be done, 
and much of it is seriously hampered for want of 
labour. Soon after he was first appointed, Mr. 
Johnson reported on the congestion of some parts 
of the trunk lines, and stated that duplication was 
essential. Now, after several years, the amount of 
duplication work accomplished is inconsiderable. 
Though the money was tardily voted for it, Mr. 
Johnson states that yey progress has been 
impossible owing to lack of labour. The present 
Government recently seized on this as a pretext to 
bring in a Bill to make the Commissioner no longer 
responsible for decisions on these matters, though 
they were expressly put under his control by the 
Act under which he was appointed. The new idea 
was to have a board of three, composed of the 
Minister for Railways, the Minister of Works, 
and the Chief Railway Commissioner, to decide 
on all questions of duplication or reconstruction 
involving an outlay of more than 10,0001. The 
Chief Railway Commissioner would thus always 
be in a minority, and subservient to the dic- 
tates of politicians, which is just what the 
appointment of the Commissioners was intended to 
avoid. The Bill was forced through all the stages 
in the Legislative Assembly in the course of thirty- 
six hours, in the absence of, and without in any 
way consulting, the Chief Commissioner. The pro- 
rogation of Parliament within a few days, how- 
ever, ultimately blocked its progress. 

On the question of the supply of locomotives the 
Government has likewise seen fit to interfere. 
Though Mr. Johnson long ago gave warning that 
the rapid expansion of traffic would require the 
supply of an amount of locomotive stock quite 
beyond the powers of local works, and that engines 
should therefore be F png ee in England, his 
advice was disregarded in the hope that the work 
might be executed in Australia. The procrastina- 
tion of the Government merely had the effect of 
accentuating the difficulties of handling the traftic, 
and, the blame having been finally settled on the 
right shoulders, the Ministry were compelled to 
give in, but only after having, by their refusal to 
accept the Chief Commissioner’s proposal, aggra- 
vated the situation to a sontibantie degree. 

If, however, in such directions as these the 
Government has been venturing into a4 field on 
which we would prefer not to see it trespass, 
in another it has taken action which has our 
cordial approval. We have frequently in the past 
ad occasion to criticise the economically indefen- 
sible policy governing the development of the rail- 
ways in this State, by which serious disadvantages 
have been placed upon its own citizens for entirely 
selfish motives. The railways have been planned 
to spread out radially from Sydney and Newcastle. 
The convenience of the citizens been greatly 
restricted, and freedom of interchange among them- 
selves and with other States jealously prevented, 
in all but a few instances. The whole system has 
centred on the two ports, but chiefly on Sydney, 
with the result that the congestion of the trunk 
lines became extremely serious, while cross-country 
travelling was practically impossible, and in many 
cases the economic outlets for traffic were inacces 
sible. After far too long delay improvement is at 
last promised in these respects. 

- The railways have a length of 3832 miles, and at 
the end of June last the construction of a further 
893 miles had been taken in hand or authorised. 
The most extensive work undertaken is undoubtedly 
the North Coast Railway, on which good progress 
is being made. But, to our mind, of much greater 
significance are three other lines, which have now 
been commenced. One of these is from Forbes to 
Stockinbingal, a distance of 83} miles ; another being 
a short line of 114 miles from Finley to Tocumwal. 
The former is, with one exception, the first cross- 
country line to be built in the State. Its only pre- 
decessor of this class is the line from Blayney to 
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Harden, commenced in 1884 and opened in 1888, 
since when no further effort has been made to 
facilitate north and south travel, except by cir- 
cuitous routes. The new undertaking will on its 
completion, and on that of a 31-mile connection 
from Parkes to Pesk Hill, now in hand, enable 
traffic to run in a much more direct line then 
hitherto, from the north-western part of the 
om to the southern, and thence to Melbourne, 

., via Abury. 

With regard to the Finley-Tocumwal line, we 
may remind our readers that this was one of the 
examples cited by us some time ago, when we made 
a statement that New South Wales had planned 
its railways on unsound economic lines, and 
forced all traffic over long distances for the 
benefit of the railways and to the disadvantage 
of the community. Probably in no other country 
could so glaring an instance of ochialism be 
found. Finley is 454 miles from iplae, but lest 
traffic should flow to Melbourne, instead of towards 
Sydney, for fourteen years this has been its nearest 
seaport by rail, owing to the refusal of the New 
South Wales authorities to build the short 11-mile 
line now decided upon, by which it will be brought 
within about 175 miles of the Victorian capital. 
Not only will Melbourne be Finley’s nearest port, 
but it will be the port nearest to a number of 
other centres of trate along the New South Wales 
lines. Again, we are glad to note that news has 
reached 
toria and New South Wales have now arrived at an 
agreement with regard to the Riverina district in the 
latter State, which it is now determined to develop b 
extending the Victoria railway system in New Sout 
Wales. We welcome the construction of these lines 
as evidence that enlightenment is gradually coming 
to the New South Wales authorities, and as a vindi- 
cation of our former contentions, though these were 
disputed in some quarters when they were made. 
On the northern side of the State there are like- 
wise signs of improvement. One of the New South 
Wales trunk lines runs north to Moree, some 
50 or 60 miles from the Queensland border, 
and then turns due west. It is now proposed to 
link up Moree with Mungindi, which is on the 
border, and which will shortly be within reach of 
the Queensland system. Perhaps before long a 
connecting link may be possible here. 

We have lastly to chronicle the recommendation 
by the Public Works Committee of the construc- 
tion of another important line—namely, between 
Condobolin and Broken Hill. The possibility of 
this line being constructed was recently touched 
upon by us when dealing with the railway-gauge 
problem. It will have an enormous effect on trans- 
continental traffic questions. A connection from 
Broken Hill to Condobolin would be the most direct 
route to Sydney, though at the present time Hay, 
to which another trunk line runs, is nearer to Broken 
Hill than Condobolin. 

The story of the line, or rather of the gap in the 
line, whereby Broken Hill was forced to look after 
itself, is interesting. The line to Condobolin was 
completed fourteen years ago, and that to Hay 
thirty years since. No official attempt has been 
made to bridge the remainder, or to help in any 
other manner to provide Broken Hill with commu- 
nication with a port. When a railway was asked 
for twenty-six years ago, the New South Wales 
Government refused to take action, since the easiest 
way of meeting the situation would have entailed 
the construction of a line in the direction of 
Adelaide instead of Sydney. The result was that 
a private company was ultimately formed ; a favour- 
able Act was obtained, and to-day this company 
stands in a very strong position financially. The 
Government can now only buy it out at twenty-one 
years’ purchase, which, on the profits of recent years, 
would absorb an exorbitant amount of money for 
such a line, 35 miles long—in fact, something like 
1? millions sterling. é line built was of the 
3-ft. 6-in. e e, and it has been worked in con: 
nection wit e South Australian system, of like 


gauge. 

When the new trans-continental railway is built, 
if the Condobolin-Broken Hill connection is made, 
this private line will form of a more or less 
direct route from Perth to Sydney. The route 
connection will be made by running somewhat south 
from Port Augusta to Petersburg, and then north- 
east to Broken Hill. The line would put Adelaide 
and Melbourne on a wide side loop as regards trans- 
continental traffic. The whole question of change 
of gauge therefore assumes another aspect. It is 


is country that the Ministers of Vic-| &. 


said that its effect may be to hasten the decision of 
South Australia and Victoria to convert their 
5-ft. 3-in. lines to 4-ft. 8}-in., but, on the other 
hand, these States, if they have not to meet the 
requirements of through traffic, may not be at all 
ready to go to the expense so involved. If the 
line between Port Augusta to Broken Hill be 
converted from 3-ft. 6-in. gauge to 4-ft. 84-in., 
Adelaide and Melbourne may suffer, unless their 
trunk lines are also converted. If, on the other 
hand, South Australia retains the 3-ft. 6-in. gauge 
for this section, Adelaide, Sydney, and Melbourne 
travellers will all have a break of gauge east of 
Port Augusta ; while if this section were converted 
to the 5-ft. 3-in. gauge, traffic to Adelaide and 
Melbourne would have one less break than that to 
Sydney. 

It will be seen that the situation is full of in- 
teresting points, and that railway matters are at 
the moment well to the fore. The era of pros- 
perity which the several systems have lately 
enjoyed has naturally encouraged activity and 
development. The New South Wales Govern- 
ment railways in the year 1911-12 had a 
revenue of 6,491,473/., against working expenses of 
4,169,5911., leaving a balance, after paying interest, 
of 415,5131. The balance in the previous year was 
601,6251. This decrease, while the revenue has 
increased, has been due to advances in wages and 
larger expenditure for renewals of permanent way, 
The lines in many instances are, of course, 
built originally on a fairly small margin, and 
renewal expenses are naturally heavy. Practically 
all forms of traffic have shown an increase in the 
year excepting wool and grain, and in these the 
decrease been trifling (6185 —? compared 
with the increase in other forms, which amounted 
to 561,173 tons. Rates on coal for distances over 
200 miles have been reduced to the extent of 
15,0001. per annum, in order to assist the develop- 
ment of the coal industry. The full effect of 
reductions made in passenger fares in May, 1911, 
aggregating some 70,000/. per annum, was only 
felt for the first time last year. 

With regard to the need for more locomotives, 
the Commissioner points out that in the last five 
years the number of passengers has increased 58 per 
cent., the goods and live-steck tonnage 46 per 
cent., and the coal and coke traffic 28 per cent. 
In order to meet the shortage of rolling-stock which 
has been so severely felt, the capacity of the 

nger stock has been increased 64 per cent., 
and that of the goods stock 72 percent. In the 
same period the capacity of the locomotive stock 
has only been increased 52 per cent. A contract 
has lately been placed locally for 100 engines, 
and the railway shops are soon expected to 
be able to turn out about fifty new engines a year. 
A good deal of the trouble on the system is due, 
however, to congestion, and the expenditure of 
about 1} millions on work of this kind is really 
small, since much of it has been expended on a few 
costly works. The duplications completed last 
year only amounted to about 24 miles, while about 
31 miles were accomplished the year before, so that 
the progress is slow. The Commissioner places a 
satisfactory rate at 100 miles per annum. 





THE EFFICIENCY OF AIR- 
COMPRESSORS. 

TWENTY-FIVE years ago the use of compressed 
air for power transmission in coal-mines was nearly 
universal. In general, however, the plant employed 
was of very indifferent design, and the over-all 
efficiency was exceedingly low. The excuse gene- 
rally advanced for this state of affairs was that fuel 
economy was a matter of very minor importance, 
the coal burnt under the colliery boilers being 
largely refuse then unsaleable, and it was con- 
sidered more important to keep down the capital 
expenditure on plant than to save coal or firemen’s 
labour. The later introduction of electricity for 
power production below ground familiarised colliery 
engineers, however, with a higher grade of machi- 
nery ; and now that the danger of explosion from 
the use of heavy currents below ground is causing 
a return to power transmission by compressed air, 
a demand has arisen for compressors of a more 
efficient type. Of course, at the best, power 
transmission by compressed air can never be quite 
as convenient as by electricity. An air-main in- 
volves the making of innumerable joints, each and 








every one of which is liable to start a leak, and 
such leaks are by no means readily detected. The 





rigid pipe system, moreover, involves much cutting 
to length when corners have to be turned, as well 
as liability to damage by settlements and falls, 
The joints in electric cables are few, the limit to 
length being fixed wholly by the question of con- 
venience in handling. Cables can be bent round 
obstacles of every kind, they are easily protected 
against damage, and leakage is easily detected. 
These considerations make it the more impera- 
tive that in returning to the use of compressed air 
such disadvantages and drawbacks as are not 
really inherent in the method shall so far as pos- 
sible be eliminated, and unquestionably the 
greater number of these were to be discovered in 
the compressor itself. 

In a paper read last Saturday before the Man- 
chester Association of Engineers, Mr. George Barr, 
of Glasgow, dealt with the improvements which 
have of late years been effected in the design of 
air-compressors. The old type compressor had a 
piston speed of only 200 ft. to 300 ft. per minute, 
the limit being fixed by the inertia of the valves. 
These constituted ‘‘a good solid engineering job,” 
at least so far as the term can be applied to con- 
structions involving the use of rubber and leather, 
the idea then prevalent being to gain strength by 
massiveness, the draughtsmen of that date only 
imperfectly appreciating the fact that the destruc- 
tive stresses on such valves, being due to inertia, 
increased in actual practice somewhat more rapidly 
than the weight. Hence, every ounce added, 
above that required to meet the mere static 
stresses, was not merely useless, but was actually 
pernicious. With the light valves now used, 
piston speeds have been more than doubled. At 
the same time clearances have been cut down, and 
the use of inter-coolers on high - compression 
machines has become general, with a resulting 
very material increase, not only in the output, 
but in the efficiency of the plant. Mr. Barr men- 
tioned a case, for example, in which an old com- 
pressor was replaced by a new one of four times 
the capacity, which nevertheless only took the 
same total amount of steam to drive. In the old- 
type compressors a water spray was often used to 
cool the air. This, though otherwise efficient, was 
liable to lead to corrosion, and has been replaced 
by water-jacketing. 

The methods of testing the performance of air- 
compressors is, however, still far from satisfactory. 
Mr. Barr mentions a case in which the capacity 
of a machine was tested by causing it to deliver 
into a receiver and noting the rise of pressure in 
the latter in a certain time. No allowance was 
made for the air, at atmospheric pressure, already 
in the receiver at the outset, with the result that 
the performance of the machine was much over-esti- 
mated. In any case, as Mr. Barr pointed out, the 
compressor in such a test is not working in the same 
conditions as it will when engaged in its normal 
work. Here, again, the air-compressor compares 
badly with electricity. Measurements of dynamo or 
generator efficiency are easy and accurate, but the 
same can hardly be said as to that of air-com- 

ressors, and this unfavourable state of affairs has 
ed in certain cases to disreputable methods of 
getting such plant through its trials. Mr. Barr 
mentioned, for example, the plan of partially filling 
with water the reservoir anek in such a test as the 
foregoing. 

In other methods of testing the efficiency of 
compressors, either the air delivered, or the air 
sucked in, is estimated by causing it to flow through 
an orifice. It has commonly been assumed that with 
a suitably formed orifice the discharge will be 98 
to 99 per cent. of that due to the difference of 
pressures on the two sides of it. So far as the 
evidence available goes, this may be the case if 
the orifice is placed on the delivery side of the 
compressor, which, moreover, has the advan-, 
tage that any leakage of air which may take place 
in the compressor itself is not recorded, as 
occurs if the orifice is placed on the suction side of 
the compressor. This test again lends itself to 
abuse by unscrupulous builders. One ingenious 
individual, for instance, hit upon the plan of 
placing a strip of metal on the inside of the orifice 
through which the air was being delivered. The 
ends rested inst the edges of the latter, which 
was partially blanked off. It was impossible to see 
it when the orifice was discharging, owing to the 
draught, and on shutting off the supply of air the 
obstruction, being no longer held up by the pres- 
sure, fell away out of sight. The difficulties of 





making satisfactory tests even in good conditions 
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are sufficiently great, even without the necessity for 
an inspector to be on his guard against ingenious 
frauds of this character. 
This particular trick could not, of course, be 
practi when the gauged orifice is on the suction 
side of a compressor, but further experiments are 
needed to fix definitely the coefficient of the orifice 
used. On the Continent this is usually sha to 
the vena contracta, and it is assumed that under low 
heads the coefficient will, as stated above, be 98 to 
99 per cent. From an 4 priori standpoint, this 
view ap reasonable enough, but with steam 
both Rateau and Briling have found the coefficient 
of discharge to diminish as the difference of pressure 
decreases, and it would be well to have an ex- 
haustive experimental investigation into what 
really is the coefficient of such an orifice when 
operated with a small pressure difference. At 
resent we should, with low-pressure differences, 
inclined to place more reliance upon an orifice 

of the sharp-edged type, for which many indepen- 
dent cbservers have observed a coefficient of dis- 
charge equal to 0.62. For high-pressure differences 
such an orifice is unsuitable, as its coefficient in- 
creases by a large amount. 
A very ingenious method of measuring the 
efticiency of his turbo air-compressors was adopted 
by Professor Rateau. In this the temperature of 
the air before entering the compressor was noted, 
and also its temperature on discharge. If losses of 
heat to the walls can be neglected, the efficiency is 
then taken as 


t) - th 

ty - ty 
where ¢t, denotes the initial. and ¢, the final tem- 
perature of the air, whilst ¢,' denotes what the rise 
of temperature would have been had the om owed 
sion been effected adiabatically. This method has 
certainly the virtue of simplicity ; but in the case 
of reciprocating compressors, at any rate, losses to 
the walls cannot be ignored, and even in the case of 
turbo compressors we are very much inclined to 
doubt if in practice the formula is really trust- 
worthy. Experience with steam - turbines has 
shown the extreme difficulty of making reliable 
measurements of the temperature of a moving gas, 
and the same trouble has been experienced in taking 
the temperature of a surface condenser. 

Moreover, something may be said in criticism of 
the formula from a theoretical standpoint. In fact, 
if the efficiency of a compressor be taken as equal 
to the work theoretically due from the air as 
delivered, to the work expended in compressing 
and delivering, the efficiency as estimated by the 
above formula is too small, being equal to 

T, tt 

T) © %-t 
where T., denotes the absolute temperature of the 
air as delivered, and T,! the absolute temperature 
it would have had had the compression been adia- 
batic. 








STRENGTH OF WINGS OF AERO- 
PLANES. 

THE fact that there have been four cases this 
year in England in which aeroplanes have apparently 
failed in mid-air, resulting in the loss of seven 
lives, makes it a matter of serious interest to con- 
sider the possible stresses in the — of these 
machines, and the manner in which they may be 
met. 

The position of the aeroplane is in many ways 
very different from what it was a short time ago, and, 
in particular, there is a great difference in the 
factor of safety which should be provided in the 
various parts. It was formerly only possible to make 
an aeroplane fly at all by constructing all the 
extremely light, as a very small addition to the 
weight made it unable to rise from the ground. 
Now it is ible to make a machine lift a weight 
of something like half a ton, and therefore it is 
quite clear that there is a margin for strengthening 
it, if required. Besides this, the aeroplane has 
ceased to be a toy, used solely for exhibition 
flights, and has become of great practical import- 
ance, as a military weapon at all events. As long 
as its principal use was for exhibition flights, a 
large margin of safety was not of the im ce 
it is now, for flights were then made only in the 
most suitable weather, and usually only over a track 
especially prepared, where a landing could easily be 
eflected at any time. If in making such flights 


sive strains on the machine, they did so at their 
own voluntary risk. The case is, however, quite 
different in military service, for the country cannot 
afford to lose valuable officers owing to weakness in 
the machines. Flying across country in bad weather 
may involve getting into difficulties, and the aviator 
should be able to trust his machine to stand any 
manceuvre which is necessary to get out of them. 
Hence a very much larger factor of safety should 
be provided than used to be the case a short time ago. 
It is probably especially gn 4 to have a high 
factor of safety for safe flight in this country, since 
the weather is on the average much more stormy 
than it is in some of the countries on the Continent. 

The principal stresses on the wings are of two 
kinds—firstly, the vertical stress due to the load ; 
secondly, the horizontal one due to the resistance 
of the wing through the air. When the machine is 
travelling horizontally through a steady air, the 
vertical load on the wings is equal to the weight of 
the machine, the amount of weight which may be 
carried by the tail being usually so small that it 
may be neglected. The horizontal load will be 
equal to the resistance of the wings with their 
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stays and struts, and this is the greater part of the 
resistance of the machine, and therefore may be 
taken as the thrust of the propeller. 

The relative proportions of these two loads may, 
however, vary very much in practical flight. Even 
if flight be horizontal, there will be a certain 
amount of variation if the speed through the air 
changes, as will necessarily be the case if puffs of 
wind are met. The greatest variation in the 
pressure will, however, be caused by changes in 
elevation. Thus, if a sudden turn downwards is 
taken, the vertical load on the wings perpendicular 
or transverse to the line of flight is reduced, while 
the horizontal load parallel to the line of flight, 
which may be called the longitudinal load, may 
remain practically unaltered. It is, in fact, possible 
that in case of a steep dive there may be no trans- 
verse load on the wings at all, while there may be 
a considerable longitudinal one, and it is even 
possible that the transverse load may be reversed. 
Again, when climbing steeply, or still more when 
turning to do so, the transverse load on the wings 
may be considerably augmented without any cor- 
responding increase in longitudinal load, and it 
wd be still more inc at the end of a steep 

ve. 

It is evident, therefore, that there is no constant 
relation between the transverse and longitudinal 
loads, and this is a most important point in the con- 


Thus in the early monoplanes it was the usual 
— to provide for both these sets of stresses 

y one set of stays, a practice still followed by 
some makers, The rinciple of this is shown 
diagrammatically in Ki . 1. In this the wires 
which take the verti load are led somewhat 
forward to take the horizontal load, the angle 
being the resultant of the two loads. The defect 
of this system is that if the proportion between 
the two component loads varies, a bending moment 
is put on the spars in the wing. Thus if the 
transverse load is very much reduced and the longi- 
tudinal one remains constant, or increases, there 
will be nothing to prevent the wing going back ; 
while if, on the other hand, the transverse load 
increases very much without proportionate increase 
in the other component, it will be pulled forward 
and upward. It is possible that this explains some 
failures of wings when, after the accident, the wire 
stays are all found to be intact. The remedy is to 
provide for the two component loads by separate 
wire stays. This in done in many of the Ns, nag 
which have a complete system of horizontal truesirg 
in the wings as well as the vertical trussing between 
them, and it is noticeable that there does not seem 
to have been a single fatal accident from such wings 
failing. 

It is impossible to calculate exactly what the 
stresses on the wings may be without accurate data 
as to the performance of the machine. The greatest 
vertical load normal to the line of flight, for in- 
stance, will occur on changing from a stee 
vol plané, or dive, to a horizontal flight, and will 
depend entirely on what is the radius of the turn 
when this is done. There are few data as to the 
value of this radius, and it will vary with different 
machines. Nevertheless, an a ximate calcula- 
tion can be made which will show that the stresses 
may be much greater than is generally supposed. 

he first point to estimate is the possible velocity, 
and this depends on the length and steepness of 
the descent. In the case of Parke’s dive in the 
‘‘Avro” at Larkhill the machine fell nearly vertically 
for a distance estimated at 400 ft. Allowing for 
the air resistance of the machine, it would sadiahe 
acquire a velocity of over 150 ft. per second during 
this descent, and therefore a velocity of at least this 
should be allowed for. The radius of the turn made 
when “‘ flattening out” will depend on the length of 
the tail, the size of the fixed and movable tail sur- 
faces, and the angle the latter can be moved to, &c. 
In the absence of experimental data it is impossible 
to estimate this very accurately; but from an 
examination of the designs of machines there 
appears no reason why they should not make a 
turn with a radius of 200 ft., or in some cases 
less. In this case, assuming the flying weight of 
the machine to be 2000 lb., the centrifugal force 
will be 7000 lb., which, added to the weight, makes 
a vertical load on the wings of 9000 lb.; that is to 
say, the load on each wing will be 4500 lb., or four 
and a half times the static load. 
If each wing is stayed with two pairs of wires— 
i.e., two main stays and two warping wires—and 
these are spaced so as to give the least possible 
bending moment on the wing-spar, each pair of 
wires will take about two-fifths of the load—i.e., 
1800 lb. What proportion of this will come on the 
main stays and what on the warping wires depends 
on their relative distance from the front edge of 
the wings ; but if it be assumed that the main stays 
take two-thirds of the load and the warping wires 
one-third, the vertical load on the former will be 
1200 lb., and on the latter 600 lb. 

Owing to the necessity of keeping the landing- 
chassis of moderate height, this i is very much 
increased by the angle at which the wires lead. 
Thus, if the angle of the outside stay with the 
wing is 20 dey., as Fig. 2, which is quite usual 
for an outside stay, the actual pulls on the wires 
will be approximately 3600 lb. and 1800 lb. respec- 
tively. The size of wire rope to bring this within 
what has been found a safe load is yy in. and 
zs in. diameter respectively. 

The tensile stress on the stays nearer the 
fusilage will be less, owing to their better angle, but 
can be calculated in the same manner. 

There will be a vertical bending moment in fhe 
main spars depending on the span of the wings, 
and the distance, therefore, that the stays are 
apart. With wings projecting 17 ft. from the 
fusilage the stays will be - ft. apart approximately, 
and the maximum bending moment on the main 








aviators executed manceuyres which caused exces- 





sideration of the staying of the for it follows 
that no one set of stays can oy take both. 








spar, therefore, about 12, in.-lb., assuming that 
the load is evenly distributed over the length of 
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the wing, and that the front spar takes two-thirds, 
and the back one one-third, as before. Allowing 
1500 lb. per sq. in. stress, this would require a 
main spar about 6 in. by 1% in. if of timber, ora 
steel tube of, say, 3 in. in diameter by 0.108 in. 
thick, allowing 17,000 lb. per sq. in. stress. 

In addition to this there will be a very heavy 
compression stress on the main spar, reaching in 
the above wing to about 5300 1b. As the spar is 
already deflected by the transverse load carried, 
this thrust will still further increase the bending, 
and the net result is that if the spar used were 
a 3-in. steel tube, 0.108 in. thick, the maximum 
stress would be not 17,000 lb. per sq. in., as calcu- 
lated from the transverse load taken as acting 
alone, but about 25,900 lb. per sq. in.* 

The load parallel to the axis of flight is prob- 
ably subject to less variation than the trans- 
verse component. In normal flight the total 
thrust of the propeller can be calculated from 
the brake horse-power and speed, the efficiency of 
the propeller being the only uncertain factor. The 
greater part of this thrust is spent in the resistance 
of the main wings, which, ina machine weighing 
2000 lb. and going 70 miles per hour with 75 brake 
horse-power, may have a resistance of some 250 Ib. 
to 300 lb. This might be greatly increased by an 
increased speed, and may also be very much in- 
creased in making the sudden turn at high speed 
from gliding to horizontal flight. It would seem 
from theoretical grounds that it is quite possible 
for the longitudinal load to rise to three times the 
normal, if not more, and it would probably be wise 
therefore to allow for a horizontal load of quite 
1000 lb.—i.e., 500 Ib. on each wing. The calcula- 
tion of the strength of parts is similar to that for 
the transverse load. e staying for the longi- 
tudinal load will still further increase the compres- 
sion on the spar, and in some cases the resultant 
combined bending stresses will be a diagonal one, 
which must be allowed for. 

In the above example a wing with very few stays 
has purposely been assumed. The majority of 
monoplanes have either three or four pairs to each 
wing in place of the two assumed ; but, on the 
other hand, some have only two, and they are 
little more than half the diameter which the above 
calculation shows necessary ; in other words, they 
are liable to be loaded with nearly four times the 
stress which is found to be safe in other places. 

Where the stays are more numerous the stress is 
divided among them, and in many cases they are 
at more favourable angles than has been assumed 
above, but there are probably few monoplanes in 
which the loads on the stays may not be consider- 
ably above what is found safe elsewhere. 

Where the stays are closer together there is also 
less bending moment on the spars. Increasing 
the number of stays will not, however, reduce the 
compression load on them. As the spars in most 
wings are smaller than the sizes given above, it 
appears that they may be subject to stresses they 
are totally unfit to bear. 

A consideration of the above stresses will give 
several possible explanations of monoplane wings 
breaking. In the majority of cases these breakages 
have been at the end of a vol plané, or steep dive. 
It is possible that the stays, being overstressed, 
may break. In some cases it is stated, however, 
that the stays have been found intact after the 
accident. In this case it is possible that the wing 
has failed from lack of horizontal strength, as has 


* The total bending moment at the root of a cantilever 
1 inches long, a a transverse load of w pounds per 
inch run, and subjected at the same time to an end 
thrust of P pounds is given by the relation— 


M = w[? — secal re tan ef) ia. 1b, 
a? a 


where a = r/ - . I being the moment of inertia of the 


section and E Young’s modulus. 
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obviously should, since “2 is the moment produced by the 


transverse load acting alone. If, on the other hand, w=0, 
the cantilever becomes an ordinary column, and M 


mr = = which is Euler’s formula 
for the ns med load on a column. 

The bending moment produced by the end thrust P is 
equal to P y, where y denotes the deflection of the free 
end. An —- but slightly too small, value for 
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almost certainly been the case sometimes. There 
is, however, another possible cause of failure, and 
that is, the spars of the wing failing from the com- 
bined end thrust and bending moment. In the 
case taken, we have seen that there is an end 
thrust of over 5300 lb. on the main spar, combined 
with a very considerable bending moment. As the 
spar is of considerable length in proportion to its 
cross-section, the bending moment very much 
weakens it for standing a compression stress, and 
there can be little doubt that in many cases a heavy 
vertical load on the wing might cause the main 
spar to crumple up under the combined end thrust 
and bending moment, while both the vertical and 
horizontal stays were intact. 

It is quite clear that the time has come when all 
these various stresses should be very carefully gone 
into. In addition, there will be bending stresses 
on the ribs forming the supporting surfaces, and in 
a wide wing these might be quite considerable. 
The failure of even one rib might allow the air to 
get under the fabric and tear it off. It might be 
worth while to so subdivide the wing that in the 
case of this happening, either accidentally or from 
gun-fire, the damage would be localised. 

It may be observed that the load on a wing in 
case of a vertical turn does not depend on the 
attitud® of the machine before the turn, but only 
on the velocity and radius. Thus, in Fig. 3 the 
load will be the same at the point A whether 
the machine approaches from B, ©, or D, provided 
the velocity and radius of turn are the same. As 
machines now fly at over 100 ft. per second hori- 
zontally, it is obvious that very heavy stresses may 
be caused by sharp turns, even from very small 
angles. 

Although the staying of monoplane wings only 
has been considered in the above, the principles 
are very much the same in a biplane. In the 
early types of these the two planes were braced 
together by numerous struts and wires forming a 
lattice girder, while each wing was also elaborately 
braced with diagonal wires, the vertical and hori- 
zontal stresses being therefore separately provided 
for. In later biplanes a system of staying much 
more akin to that used in monoplanes has often 
been used, the vertical stays being taken from the 
bottom of the chassis tothe top plane. The reason 
why wings have not failed with this type of staying 
in biplanes is probably partly because the stays 
come naturally to a better angle, but far more 
because the biplane has not suffered to the same 
extent as the monoplane from racing and record- 
hunting. Nevertheless the subject should receive 
attention here, for the fact that the stays of the 
‘* Avro” are stated to have stretched on the occa- 
sion of its dive at Larkhill shows that they were 
on the verge of breaking, and would be better 
strengthened. If, as we believe, these stays were 
2 in. in diameter, the maximum load on the wings 
during the dive must have reached, therefore, at 
least 10,000 lb., or over six times the static weight. 

A consideration of the various stresses to which 
wings may be subjected points to the conclusion 
that it is probably best to have only a few main 
stays, and to have considerable strength in the 
spars for local stresses. In this case longitudinal 
strength can be conveniently provided by diagonal 
trussing in the thickness of the wing itself, allow- 
ance being, of course, made for the compression 
stress which will be set up in the back spar by 
doing so. It appears that the spars will have to 
be of considerable section in order to stand the 
compression stresses due to the pull of the main 
stays, and this being so, they can be made to take a 
considerable bending stress with less weight and 
wind resistance than is required for more stays. 

In conclusion, it may be pointed out that as the 
monoplane system of staying is being used for 
biplanes with success, it is obvious that the question 
of making monoplane wings of ample strength is 
only one of uteduting the stresses and providing 
for them. The best way of finding the factor of 
safety is, of course, to test a machine to destruc- 
tion, and this may be done with fairly accurate 
results by laying the machine upside down and 
loading the wings with sand. If this test be used 
to show the safety of the machine, however, the load 
should obviously be some eight to ten times its 
weight. Loading the wings with twice the weight 
of the machine to show its ‘‘ safety,” as has some- 
times been done, is obviously childish, as this is 
a far lower load than the wings may be called on to 
bear in practice. What the proper factor of safety 
should be is, of course, a matter to be settled by 





experience rather than argument, but, as shown, 
there is but too much reason to believe that it has 
frequently in the past been less than unity, when 
account is taken of the forces developed in sharply 
straightening out a vol plané. 





THE UTILISATION OF BLAST-FUR. 
NACE AND COKE-OVEN GASES. 

In an interesting paper published in a recent 
issue of the proceedings of the Société de l’Industrie 
Minérale, M. A. Gouvy remarks that French iron 
and steel works have failed to derive from their 
waste gases all the advantages possible, largely 
from having considered the matter from too general 
an aspect, in place of studying each proposition 
individually. The course to be adopted should, 
he claims, vary with the local conditions,’ such as 
the price of fuel, the quantity of coke passed through 
the blast-furnace, and with the amount of power 
which can be used in the works themselves, and by 
their subsidiaries, such as mines, cement works, and 
the like, all of which afford a field for the use of 
gases now wasted, in addition to what can be sold 
to other undertakings. When coke-oven gas is 
available, as well as that from blast-furnaces, 
the possible methods of utilisation are largely in- 
creased. The adoption of regenerative heating has, 
he states, greatly reduced the quantity of gas which 
it is necessary to consume in the ovens themselves, 
so that fully 50 per cent. of the total gases liberated 
are disposable for other services. 

In the case of existing works the programme to 
be adopted must be largely governed by the character 
of the present steam plant, which it is not always 
financially possible to modernise. When, on the 
other hand, new works are being laid out, it is 
generally feasible to arrange the power plant so 
that it is operated wholly by waste gases. In fact, it 
should, M. Gouvy says, in such a case be possible to 
agp by the waste gases the blowing - engines, 
the electric-power station of the works, and the 
rolling-mills. If coke-oven gas is also available, 
it should, moreover, be possible to work thus the 
re-heating furnaces, the steel furnaces, and the 
other accessory heating plant. The first essential, 
he states, to good results with blast-furnace gas is 
to clean it, so that, as used, it does not contain 
more than 0.5 gramme of dust per cub. m. (0.219 
grains per cub. ft.). This greatly increases the 
evaporative power of any boiler heated with the gas. 
Thus, with the uncleaned gas, about 2 cub m. 
are required per kg. (32 cub. ft. per lb.) of water 
evaporated, as compared with only 1 to 1.2 cub. m. 
per kg. with cleaned gas. The great effect of 
cleaning on the evaporative efficiency is due to the 
fact that the dust is an excellent non-conductor, 
and, if present, is deposited upon the heating sur- 
faces, greatly impeding the transmission of heat 
across them to the water. In a Westphalian works, 
where the cleaning plant reduces the dust content 
to less than 0.25 gramme per cub. m. (0.109 grain 
per cub. ft.), the consumption of gas is only 0.8 
cub. m. per kg. (12.8 ft. per lb.) of steam 
superheated to 250 deg. Cent. (482 deg. Fahr.). 

The same considerations, M. Gouvy says, are 
applicable to blast heating stoves, on which the 
dust deposit has a very prejudicial effect. Its 
presence impedes the transfer of heat from the 
bricks to the gases, and vice versa, and at the same 
time, if a very hot blast is used, it acts as a 
flux, making the bricks waste rapidly. Cowper 
stoves, as usually worked, require, he says, from 50 
percent. to 60 per cent. of the whole of the furnace 
gases available ; whilst if these gases are cleaned, 
the consumption for the same blast temperature 
will only be about 40 per cent. of the total supply. 
Since, however, the gas is cooled in the cleaning 
process, special burners must be provided to ensure 
its ignition. The cost of cleaning to the limit, 
stated should, M. Gouvy states, not exceed 0.027 
franc per 100 cub. m. (0.073d. per 1000 cub. ft.), 
inclusive of all charges. 

For engine running the gas should be further 
purified, so as to bring its dust content below, as a 
maximum, 0.03 mme per cub. m. (0.132 grain 

r cub. ft.), and in favourable conditions this figure 
ond been reduced to 0.005 gramme per cub. m., 
and the engines, then, do not require to be stopped 
for cleaning p' any more than steam-engines. 
Gas-engine builders, he states, will generally guaran: 
tee a consumption not exceeding 2100 calories per 
indicated horse-power-hour, and in practice it may 
be taken that the consumption will not exceed 2800 
calories (11,100 B.Th.U.) per brake horse-power- 
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hour, which with blast-furnace gas having a calorific 
value of 950 calories per cub. m. (107 B.Th.U. per 
cub. ft.) corresponds to a consumption of about 
3 cub. m. (106 cub. ft.) of gas per brake horse- 
power-hour. This is really a maximum value, but 
a low gas consumption is of very secondary import- 
ance as compared with reliability. To purify gas 
sufficiently for use in gas-engines involves an addi- 
tional outlay over and above the cost of the pre- 
liminary cleaning, which is sufficient for furnace 
pu , of 0.023 franc per 100 cub. m. (0.062d. 
per 1000 cub. ft.). 

Where coke-oven gas is available, still further 
economies can be effected. The by-products alone 
are worth from 1 franc to 1.50 francs per ton of 
coal coked. If the ovens are fitted with regene- 
rators, about 50 per cent. of the total volume of 
gas evolved is available for use elsewhere. This 
volume varies with the quality of the coal from 
250 cub. m. up to 330 cub. m. (8800 cub. ft. up 
to 11,700 cub. ft.) per ton coked, and its calorific 
value ranges from 3500 calories up to 5500 calories 
per cub. m.. (394 B.Th.U. up to 618 B.Th.U. per 
cub. ft.). Hence it may be taken that the ovens can 
furnish a net supply of 125 cub. m. to 165 cub. m. 
(4410 cub. ft. to 5830 cub. ft.) of gas per ton of 
coke, which will have on the average a calorific value 
of about 4000 calories per cub. m. If burnt under 
boilers this gas will evaporate 1 kg. of water per 
0.25 cub. m. of gas (1 lb. of water per 6.4 cub. ft. of 
gas), or after the recovery of the benzols, the am- 
monia, and the removal of the sulphur, it can be used 
satisfactorily in gas-engines, giving 1 brake horse- 
power hour for 0.7 cub. m. (24.7 cub. ft.) of gas. 
The coke-ovens at Heinitz, in the basin of the Saar, 
consume, M. Gouvy states, 700 tons of coal daily. 
With the waste gases a central station of 10,500 
horse-power is operated and power furnished to the 
surrounding district. The price realised at the 
switchboard is 5 centimes ($d.) per kilowatt-hour, 
and the cost of generation, including capital charges, 
is below 2 centimes. 

In Westphalia the gas is supplied on a large scale 
for lighting purposes, being drawn off, for this 
purpose, from the ovens at certain stages of the 
process. The sale price is 3.2 to 4.4 centimes per 
cub. m. (8.6d. to 11.9d. per 1000 cub. ft.). The 
town of Barmen has placed its own gas-works out 
of action, and takes its supply from the coke-ovens 
at Hamborn, 30 km. (19 miles) distant. 

A very suitable use for coke-oven gas, M. Gouvy 
says, is in heating reverberatory furnaces and steel 
furnaces, since its calorific value is much higher 
than producer-gas. Blast-furnace gas, M. Gouvy 
holds, is hardly suitable for such purposes, though 
it is being tried in Germany; but, its calorific 
value being low, conduits and regenerators of 
excessive dimensions are necessary. 








THE LATE MR. DUGALD DRUMMOND. 

We regret to have to record the death, which 
occurred at his residence, Morven, Surbiton, on 
Thursday, the 7th inst., of Mr. Dugald Drummond, 
late Chief Mechanical Engineer of the London and 
South-Western Railway Company. 

Mr. Drummond was born at Ardrossan, Ayr- 
shire, on January 1, 1840. He commenced his 
training as an engineer at sixteen, having entered 
as an apprentice at that age, in 1856, the works of 
Messrs. Forrest and Barr, mechanical engineers, 
Glasgow, in which he remained until 1864. During 
the two years from 1864 to 1866 he held the 
position of foreman erector with the Highland 
Railway, being then promoted to the post of 
manager of the works, an appointment which he 
held for three years, from 1866 to 1869, when he 
was chosen to be manager of the locomotive and 
carriage works of the Brighton Railway, under the 
late Mr. Stroudley. He remained with the Brighton 
Railway for five years—from 1870 to 1875—and on 
February 1, 1875, he was appointed locomotive 
engineer to the North British Railway Company. 
In 1882 he accepted a similar position on the 
Caledonian Railway. This post he subsequently 
resigned, and started in private practice as a 
mechanical engineer. In August, 1895, he was 
offered, and accepted, the appointment of Chief 
Mechanical Engineer to the London and South- 
Western Railway, a position which he held until 
the time of his death. 

Mr. Drummond became a member of the Insti- 
tution of Civil Engineers in 1881, and a member 
of the Institution of Mechanical Engineers in 1886. 
He was also a member of the Association of Rail- 





way Locomotive Engineers, and held a commission 
as major in the Railway and Engineer Volunteer 
Staff Corps. He had had a wide experience in the 
design and construction of locomotive engines, and 
introduced a number of inventions in connection 
with the improvement of railway rolling-stock. 
His chief work was accomplished on the London 
and South-Western Railway, where he followed 
Mr. W. Adams. It will be remembered that Mr. 
Adame’s favourite type of express engine was the 
four-coupled bogie-engine with outside cylinders. 
Mr. Drummond on his appointment immediately 
began to build inside-cylinder express engines of 
the 4-4-0-type and kept to this pattern till the last, 
by degrees building more and more powerful 
engines as the demand arose. Latterly, however, 
for the heaviest traffic he adopted the 4-6-0-type, 
though within the last few weeks a new type of 
two-cylinder 4-4-0 express engine has been com- 
pleted and put in traffic. 

Mr. Drummond was one of the early pioneers of 
the four-cylinder non-compound type of locomo- 
tive. When there were only one or two others 
running in the country—for instance, Mr. Manson’s 
four-cylinder locomotive on the Glasgow and South- 
Western Railway—he introduced in 1897 a four- 
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cylinder simple 4-4-0 engine on the London and 
South-Western Railway, which embodied various 
distinctive features. Two inside cylinders drove 
on to the leading driving-wheels, and two outside 
cylinders on to crank-pins on the trailing driving- 
wheels.. The two pairs of driving-wheels were 
independent, thus resembling, to some extent, the 
arrangement of the old Webb compounds on the 
London and North-Western Railway. 

This arrangement of independent engines Mr. 
Drummond abandoned when he adopted the four- 
cylinder 4-6-0 type for express service. In the 
engines of this type, built in 1907, the inside and 
outside cylinders drove on to different axles, but the 
wheels were coupled. The steam distribution was 
by four valves, two slide-valves being provided for 
the inside cylinders, and piston-valves for the out- 
side. In 1911 he brought out a still more power- 
ful class of 4-6-0 engines, in this instance employ- 
ing four piston-valves, driven by only two sets of 
Walschaert gear, working off the return cranks on 
the outside crank-pins of the central coupled wheels. 
The inside piston-valves were worked through 
horizontal rockers off the outside gear. 

Mr. Drummond’s engines always embodied many 
characteristic features. He early a power- 
reversing gear on his larger engines. He introduced 
his well-known form of fire-box with cross-tubes in 
all his passenger locomotives. We illustrated one 
of the earlier examples of this box in ENGINEERING, 
vol. Ixxiii., page 712. Since then it has been applied 


'to his larger boilers, and results in a very material 





addition of heating surface in the most valuable 
part of the boiler—viz., the fire-box. It is claimed 
that, owing to these tubes, the circulation round 
the fire-box is greatly improved, and, as a result, 
an average life of 350,000 miles for such boxes has 
been obtained on the London and South-Western 
Railway. The smoke-box arrangements of Mr. 
Drummond's engines were quite characteristic also. 
He employed a variable exhaust, and a spark- 
arrester by which the gases were made to circulate 
in the smoke-box before escaping by the chimney. 
It was claimed that engines fitted with this device 
had a coal consumption 5 lb. per mile lower 
than engines not so fitted. Another arrange- 
ment adopted by him related to the feed. e 
feed-pi were carried partly round inside the 
smoke-box before the water was allowed to enter 
the boiler, this being done with the object of 
utilising to some extent the heat available in the 
smoke-box gases. It does not seem likely, how- 
ever, that this arrangement could prove of any 
great value. The heat available in the waste gases 
was also utilised to a small extent by Mr. Drum- 
mond for steam-drying. He adopted in many of 
his engines a form of multiple steam-pipe in the 
smoke-box, with upper and lower headers joined by 
numerous small tu Latterly also he fitted 
engines with a box-shaped steam-drier in front of 
the tube-plate, one being provided for each steam- 
pipe. Latterly all his enger engines were fitted 
with built-up ested posers with counterbalance 
extensions to the webs. He also adopted the 
marine type of big end on inside cranks instead of 
the more usual strap and cotter. 

For many years Mr. Drummond had applied a 
system of moderate feed-water heating on his 
engines. In this, part of the exhaust steam from the 
engine cylinders was carried back to the tender, 
where it was passed through pipes arranged in the 
well of the tender. The system of feed-heating 
gave water temperatures of about 180 deg. Fahr., 
and is reported to have resulted in an economy of 
about 13 per cent. in fuel. The tank water was thus 
raised to too high a temperature for the ordinary 
injector, and, as a result, Mr. Drummond adopted 
independent steam-driven duplex pumps for boiler- 
feed purposes. In addition to the feed-heating 
system, Mr. Drummond’s tenders were distinctive 
from the fact that they were of the double-bogie 
type, as against the six-wheel pattern usual in this 
country. 

We may mention in closing that cab-signalling 
also latterly engaged Mr. Drummond's attention, 
a system devised by him having been experiment- 
ally fitted up on a length of line at Eastleigh. A 
résumé of the work done during the late locomotive 
superintendent’s régime would, of course, be in- 
complete without some reference to the recent 
transfer of the locomotive department works from 
Nine Elms to Eastleigh, where the company now 
have commodious and thoroughly up-to-date shops. 
Previous to this Mr. Drummond had been respon- 
sible for the reconstruction of the shops of the 
North British Railway at Cowlairs and those of 
the Caledonian Railway at St. Rollox. His 
capacity for work was abnormal and probably 
unique in railway circles. Mr. Drummond was 
reticent to a high degree ; he was, however, a man 
of the strictest integrity and of high moral worth. 
All cases of hardship or suffering that came to his 
knowledge were generously alleviated, and this 
was always done in the closest privacy. 








NOTES. 
SHIPBUILDING AND SHIPPING IN JAPAN. 

Tue latest report of the British Consul-General 
in Yokohama states that there are 230 shipbuilding 
—_ in Japan, not including junk-building estab 
ishments, a decrease of nine as compared with the 
previous year. Of course, —_ of these yards are 
small, and the appliances still rather primitive. 
For the last year covered by available authentic 
statistics these yards turned out 77 steamers, of 
24,479 tons, and 147 sailing vessels, of 11,097 tons. 
This is a decrease of 58 sailing vessels from 1910, 
but an increase of 19 steamers, the tonnage of the 
latter, however, decreasing 38,996. This record 
does not include a number of new steamers since 
completed or authorised, which tend to strengthen 
Japan’s North American and European lines. All 
of Japan's leading steamship lines are preparing to 
build additional steamers for foreign service, mostly 
medium-sized freight and passenger craft. Japan's 
total shipping now includes 2545 steamers, of 
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1,233,909 gross tons ; 6392 sailing vessels, of 
414,720 gross tons; and, in addition, a large 
number of junks. Four steamers, having a gross 
tonnage of 15,817, were completed during the 
year under the law for encouraging shipbuild- 
ing. The subsidised steamship lines now number 
twenty-four, which operate on most commercial 
routes throughout the world, except in the Atlantic 
Ocean. With the completion of the Panama Canal, 
Japanese steamers will probably visit the Atlantic 
seaboard, particularly in connection with the exten- 
sive raw-cotton freight traffic. The managers of 
the Japanese steamship lines engaged in the Euro- 
pean trade, and that of the North and South 
American seaboard, have given a great deal of atten- 
tion to the changes in the situation likely to be 
introduced by the completion of the canal. Just 
what plan will be finally adopted is not yet known, 
but an all-round-the-world Japanese service in due 
course is predicted. It seems, however, that defi- 
nite plans must be held in abeyance until it is 
known what the canal charges are to be. The 
leading subsidised Japanese steamship lines, all of 
which had increased earnings, show the following 
receipts and disbursements in the year’s business :— 


Lines. Receipts. Disbursements. 
Dols. Dols. 


Nippon Yusen Kaisha 13,687,881 11,670,691 
Toyo Kisen Kaisha .. , 244, 2,706,976 
Osaka Shosen Kaisha... 7,096,778 6,479,010 
Japan-China Steamship 

mpany ; 1,406,677 1,126,064 


Five American steamers from San Francisco 
(Pacific Mail Steamship Company) and one from 
Seattle (Great Northern Steamship Company) 
represent the American merchant marine in the 
regular trans-Pacific freight and passenger business 
with Japan. 


CoaL-NAPHTHALENE BRIQUETTES. 


Briquettes are prepared by mixing coal with 
some binding agent—as a rule, pitch. Pitch is 
not an inexpensive material, however, and when a 
poor coal does not yield tar and pitch in suffi- 
cient quantity, and the pitch has to be bought, 
the cost may become too heavy for the manufac- 
ture of briquettes to be profitable. This is so 
in the case of some Rhenish - Prussian collieries, 
especially in those which, not belonging to the Coal 
Syndicate, have to pay high prices for their pitch. 
Hence the attempts at replacing part of the pitch by 
some other material—e.g., naphthalene. Naphtha- 
lene alone would hardly be suitable, and, moreover, 
would be too expensive. But it has been found 
that a small amount of naphthalene may be sub- 
stituted for a larger quantity of pitch. The first of 
the processes for the use of naphthalene, that 
of Buss and Fohr, introduced in 1905, does not 
appear to have gone beyond the experimental 
stage. The idea was to distribute the naphthalene 
through the coal-dust by means of superheated 
steam, but this distribution was not successful. 
Another apparatus of this kind has now been 
designed by Schiiring, and has been tried with 
success at the Hansa experimental station of the 
Norddeutscher Lloyd and at the Blankenburg 
Colliery. From an article published by Grahn in 
Gliick Auf of September 21, we see that the 
naphthalene is melted outside the mixing-machine, 
and is then vaporised by superheated steam before 
it enters the machine. The melting is effected 
in a boiler in which the naphthalene is heated by 
a coil through which steam flows at ordinary pres- 
sure. The fused product passes through a 
measuring apparatus which is jacketed, and 
then in measured quantities into the superheater 
coil, which is placed in the superheater cylin- 
der, and there surrounded by steam at 250 or 300 
deg. Cent. (480 or 570 deg. Fahr.). The naphtha- 
lene vapour and the steam, so far separated, enter 
the nozzle of an eee apparatus, in which a 
pressure of about 60 lb. absolute anda temperature 
of 250 deg. Cent. are maintained. The vapours 
into the lower stratum of the mixture a conkdient 
and pitch in the mixing and kneading machine, 
and the operation should be so regulated that the 
naphthaleneis well distributed throughout the mass, 
but does not escape as vapour. The Blankenburg 
Colliery has given the following particulars :—They 
had so far added 6} or 6} per cent. of pitch to 
their briquettes, for which they had to pay 38s. per 
ton. The naphthalene cost 47s. per ton ; but 


with an addition of 0.3 per cent. of naphthalene 
the required pitch percentage was reduc 
5 per cent., so 


to 44 or 
that a final saving of about 6d. per 








ton of briquettes was realised. The steam is 
utilised after leaving the apparatus. An addition 
of more than 0.3 per cent. of naphthalene is not 
advisable, as it makes the briquettes stick to the 

lungers of the press. The colliery mentioned 

longs to the syndicate ; if it were outside the 
syndicate, it would have to pay 61s. per ton of 
pitch, and the saving would be nearly twice as large. 








THE LATE LORD FURNESS. 

AutHoucn Lord Furness was not an engineer, the 
range of his immense activities lay so much within the 
domain of engineering that his death comes almost as 
a direct loss to the profession. His close connection 
with engineering dated from about 1891, when the 
Furness shipping business was amalgamated with 
the shipbuilding business of Edward Withy and Co., 
to form Furness, Withy and Co., Limited. At the 
time of his death, on the 10th inst., Lord Furness’s 
engineering interests included the operations of such 
firms as Richardsons, —— and Co., Limited ; 
the South Durham Steel and Iron Company, Limited ; 
the Weardale Steel, Coal, and Coke Company, 
Limited ; the Cargo Fleet Iron Company, Limited ; 
Palmer’s Shipbuilding and Iron Company, Limited ; 
and the Tees-Side Bridge and Engineering Works, 
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Limited. Although a list such as this would appear 
to exhaust the possible activities of any ordinar 
man, it is far from representing the whole of the 
field of those covered by the subject of our memoir. 
It is probable, indeed, that to the general ublic the 
sphere of Lord Furness’s work which we have men- 
tioned was comparatively unknown, and that he was 
thought of first and mainly as a shipowner. We need 
attempt no list of the shipping companies with which 
he was connected. It is sufficient to say that 
Furness, Withy and Co., Limited, together with the 
Manchester Liners, Limited, and other of his com- 
panies controlled a fleet occupying a position among 
the first of those of the world. 

The main facts of the late Lord Furness’s career 
have often been told. He came of a working-class 
family, Christopher Furness, as he then was, being 
the seventh son of John Furness, of West Hartlepool, 
at one time a coal-trimmer and eventually a grocer. 
Christopher was born on April 23, 1852. His educa- 
tion was at a private school in Hartlepool, and appears 
to have been the best that the means of his parents 
would allow. In 1869 he entered the wholesale pro- 
vision business of his elder brother, and very soon—in 
1870, in fact—gave evidence of remarkable business 
ability by carrying a on his own responsibilit 
a large purchase of flour which was held up in Swedis 
and ish ports, owing to the Franco-German War. 
It is said that this enterprise resulted in a profit of 
from 50,000/. to 60,000/. to his firm. Shortly after 
this Christopher Furness was made a partner. The 
business of the firm grew rapidly, and in a few years 
they were working a fleet of schooners between the 
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United States and Hartlepool and other northern 


ing the produce in which the firm dealt. The schooners 
were sonny | aay be steam tonnage, and in 1877 
the shipping usiness become so important that 
Christopher Furness retired from the firm and devoted 
himself entirely to shipping interests, founding the 
famous Furness line of steamers. 

From this time the operations of Christopher Furness 
extended rapidly, and, as stated above, in 1891 his 
shipping business was amalgamated with the shipbuild- 
ing. usiness of Edward Withy and Co. The new firm 
—Furness, Withy and Co.—gradually obtained ex- 
tensive interests in many of the engineering and ship- 

ing firms we have already mentioned. In 1898 Sir 

hristopher Furness, as he then was, formed the South 
Durham Steel and Iron Company, and became interested 
in other iron companies, some of which were mentioned 
above. In later years he was also connected with many 
colliery companies, was a director of the North-Eastern 
Banking Company, and the largest proprietor of the 
North Mail. He altogether was associated with 
twenty companies, either in the capacity of chairman 
or director, in addition to Messrs. Furness, Withy 
and Co. It is hardly possible to doubt that the 
strain imposed by his great business interests affected 
his health, and had something to do with his death at 
the com tively early age of sixty. 

One of the most interestin 
career was his attempt at the establishment of a co- 
ape system in connection with Messrs. Furness, 

ithy and Co.’s shipyards at West Hartlepool. Much 
impressed by the loss caused to the firm, its work- 
people, and the country by recurring strikes, he pro- 
posed, in 1908, that either the trade unions should 
take over the shipyard, on an independent valuation, 
and work it, or that the employees should become co- 
partners in the business. The second offer was ultimately 
accepted, and the scheme remained in operation for a 
year, the employees receiving 9 per cent. dividend on 
their shares. At the end of the year, however, owing to 
trade-union opposition, the scheme had to beabandoned. 
In addition to this experiment with co-partnership, 
Christopher Furness, who received a knighthood in 
1895 ee became Lord Furness in 1910, always showed 
much interest in his workpeople and in the local 
affairs of the district ofhis birth. He at one time was 
chairman of the Hartlepool Guardians and served on 
the Town Council and School Board. He was also a 
member of the first County Council for Durham. He for 
many years represented the Hartlepools in Parliament, 
sitting asa Liberal Member. It was after his unseating 
on petition in 1910 that he was raised to the Peerage. 








PERSONAL. — Messrs. Howse’s, Limited, ‘*Q” brand 
(non-poisonous) paints, which have been introduced this 
year, were awarded the Bronze Medal and Diplom» at 
the Royal Sanitary Exhibition at York in July Jas.— 
The Ransome-Ver Mehr Machinery Company, Limit.d, 
state that from to-morrow, the 16th inst., their new 
address will be as follows: Brunswick House, Matthew 
Parker-street, Westminster, S.W.—The London office 
of Messrs. Dobbie McInnes, Limited, 57, Bothwell- 
street, Glasgow, whose London office was formerly at 113, 
Fenchurch-street, E.C., has been removed to 9, Billiter- 
square, E.C, Their telephone number has also been 
altered, and is now 4625 Avenue. 





Contracts. — Messrs. George Fletcher and Co., 
Limited, of Derby, have just completed, and now hold 
ready for shipment, upwards of 1200 tons of sugar 
machinery for the new factory which is being erec 
Drysdale Brothers at ‘‘Inkerman,” Queens- 
land. The plant consists of a 34-in. by 72-in. eleven- 
roller multiple a with gearing and engine 
complete, along with c coat and raw-juice-handling 
apparatus, 12,000 sq. ft. ‘“‘H.B.” quadruple-effect evapo- 
rator, condensing plant, vacuum-pumps, and other general 
factory pumps ont equipment. The whole of the auxiliary 
plant been arranged for electric driving, the only 
steam-engines in the factory being those employed for 
driving the grinding plant and the electric generator for 
the main power oer. The arrangement is, we are 
informed, unique for Australia. The consulting engi- 
neers for the work are Mr. Hector Kidd, M. Tust. C.E., 
Sydney, Australia, and Mr. J. Pickering, of Glasgow. — 
Messrs. E. G. Appleby and Co., of 10, Victoria-street, 
S.W., have secured the contract for four 10-ft. diameter 
Kerpely revolving-grate gas-producers, adapted for 
ammonia-recovery, including all cleaning plant, sulphate 
of ammonia recovery plant, &c., for dealing with pro- 
ducer-gas from 100 tons of South Staffordshire slack per 
day. The cleaning and scrubbing plant deals with gas to 
supply 2000-horse-power gas-engines, and the rest of the 

is utilised for ae oe furnaces and for firing 
ilers at the Birmingham Battery and Metal Company's 
Works, Selly Oak, Birmingham. Since this producer 
was introduced to the English market, twenty-five pro- 
ducers have, we understand, been sold to eight works 
in Great Britain. Other plants are on order.—Messrs. 
James Pollock, Sons and Co., Limited, 3, Lloyd’s-avenue, 
E.C., state that they have now on order over 115 Bolinder 
motors for the United Kingdom alone, including one of 
320 brake horse-power for installation in a Scottish coaster, 
and two sets of similar motors for a twin-screw installa- 
tion in a 1500-ton barge to work in the tropics.—Messrs. 
Scott’s Shipbuilding and Engineering Company, Limited, 
have received an order for the Diesel engines for a 1000- 


ports. The fleet was in the main engaged in carry- j ton oil-tank ship to be built at Chatham. 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, October 30. 

Pic iron has made another advance on account 
of the high price and sho of coke. The out- 
put of the Connellsville region, run to the very 
highest limit, is 400,000 tons a week, and the uire- 
ments of the trade at the present output is 427,000 
tons per week. Coke producers are showing apprehen- 
sion of a diminishing = owing to the exhaustion 
of the coking coal supply. Many consumers are consider- 
ing the establishment of by-product coking plants in 
which inferior coal can be used to some extent. As 
much as 4 dols, per ton has been recently paid 
for coke. There are many who believe that the a 
of the market has been reached in the upw 
tendency of prices; but this is hardly probable, 
articularly with foundry, basic, and Bessemer pig. 
‘he market is somewhat quieter on account of the 
very heavy buying that has been going on for some 
months t. Eastern Pennsylvania and Virginia 
furnaces have advanced prompt delivery quotations, 
and this precipitated advance at the Lake furnaces. 
Much depends on the coke situation this year as to 
the cost of iron. The Pennsylvania Railroad has just 
ordered an additional supply of 5000 cars, which makes 
the total outlay this year for freight-car equipment 
20,000,000 dols. The total number of freight cars 
ordered by that company this year is 18,000. During 
the past week 55,000 tons of rails were ordered, 
36,550 tons of structural steel, 216 locomotives, and 
14,650 freight cars. A great many additional orders 
are now in sight, and instead of quotations at mills 
standing still they are likely to move upward. 


November 6. 

Heavy sales of basic and Bessemer iron, approaching 
100,000 tons, have been made in the Pittsburg district 
in the past week. The demand for pig will increase 
by reason of the requirements of the new steel-mill 
extensions that will be in operation early in the new 
year. Four or five furnaces have recently been blown 
in, and the requirements of iron for the rest of the 
year will be supplied. The output of coke in the 
Connellsville region is still slightly under 400,000 tons a 
week, and the estimated requirements are now 450,000 
tons a week. Coke has consequently advanced to 
4 dols. a ton. Premium prices still prevail for nearly all 
mill products. Billets, sheet and tin bars, have com- 
manded a premium during the t week of from 
3 dols. to 5 dols. & ton. Several tin-plate plants of 
the Steel Corporation have been unable to operate to 
full capacity owing to a shortage in tin bars. Some 
mills have been able to make only half-time. Up to 
date the railroads have been able to promptly handle 
theenormousfreight. The railroad companies are 7 
buyers ; during the past week 8700 cars were ordered, 
and the railroad companies will build 3000 in their 
own shops. The volume of steel rails ordered for next 
year’s delivery amounts to 2,400,000 tons. The total 
output next year will be in excess of 4,000,000 tons, 
which will be the heaviest production in the history 
of the industry. Plates and shapes are selling freely 
at premium prices. Bridge orders for large quantities, 
especially for Western bridge-work, have been placed 
during the week. Premium quotations are likely to 
advance still further for next year’s delivery, and 
requirements from unexpected sources are springing 
up. Mills are crowded with work which will employ 
them from four to seven months’ ahead. Already 
there is some hesitancy shown in building circles for 
contracting for building supplies in iron and steel at 
premiums, which average 5 dols. a ton. 





Tue ILLUMINATING ENGINBERING SocieTy.—A meetin 
of this Society will be held at the house of the Roy 
Society of Arts, John-street, Adelphi, W.C., on Tuesday, 
November 19, at 8 p.m., when the honorary secretary 
will present a report of progress during the vacation, 
with special reference to his visits to the Continent and 
to the United States. Other items will include :— 
“Ancient Forms of Lamps,” by Mr. J. Johnson; “A 
New Illumination Photometer,” by Mr. Haydn T. 
paniee ; — a _~ Boxes,” y Mr. W. C. 
Jlinton ; ‘‘ Photography in Illuminating Engineering,” 
by Mr. J. S. Dow and Mr. V. H. Mackinney; and 
** Miners’ Lamps.” 





‘American Coat Imports.—It is not a little remark- 
able that although the United States are now the test 
coal producers in the world, a limited quantity of coal is 
still imported into the Republic. Nearly all the coal thus 
imported is bituminous, but there are some imports of 
anthracite. During the last ten years the imports have 
been as follow :— 


Year. Anthracite. Bituminous, 
Tons. Tons. 

1902 2 1,941,422 
1903 207,664 3,610,285 
1904 30,873 1,946,323 
1905 64,812 1,522,152 
1906 36,708 1,820, 
1907 23,113 1,689,869 
1908 24,907 1,981,467 
1909 4,585 1,227,858 
1910 1,746 1,624,791 
1911 8,352 1,761,210 





THE TELEPHONE TRANSFER. 
(Continued from page 639.) 

On Thursday, the 7th inst., the Solicitor-General 
began his speech on behalf of the Postmaster-General. 
Both sides, he said, were agreed that the problem was 
to find the value of the plant on December 31, 1911, 
and it was that, practically, the method was to 
find what it would have cost to put the plant in 
position new and then depreciate it to get the then 
value. The question was not what the plant had 
actually cost, but what it would normally cost to con- 
struct. That is to say, the construction must be done 
in a business-like way—not bit by bit, however right 
such a method might have been from the company’s 
point of view. An agreement had been come to as to 
the first cost of materials and labour, and therefore 
the actual date and time occupied in construction had 
become immaterial. Mr. Justice A. T. Lawrence said 
he thought the date still mattered for some purposes. 
The Solicitor-General replied that, in his view, it did 
not now make much difference. But whatever 
the time taken for construction was, it must 
be an economic time for reasonable construction as a 
whole. Interest during construction was only claimed 
for one year, so the period taken did not affect this 
claim either. He admitted this claim on principle, 
but he did not admit that the company had taken a 
proper rate of interest. 

economic period must be taken in order to, find 
the proper ratio of supervision to labour ; once this 
was ascertained, the actual period could be dis- 
regarded, since the labour charges were agreed. Sir 
Alfred ie interposing, said the most economic 
time for labour and supervision together was not 
necessarily the most economic for either separately. 

The Solicitor-General said the ratio to be ascer- 
tained was supervision to labour, not supervision to 


time. ‘Time made no difference to labour costs, but 
did to supervision. The best that could be said of the 
company’s figures was that they were actual figures 


based on the actual period of construction, but it was 
only by an accident that the actual period of con- 
struction was the economic period. The company had 
not, in fact, worked out their supervision over the 
12 years they gave as a time for construction. They 
had taken local engineering and local adninistration 
over one composite year, alleged to be typical, and 
ascertained the ratio which each respectively bore to 
the plant cost in that year, which was 592,000/. These 
percentages were 10.899 and 8.227 respectively, or 19 
per cent. together. The total sum claimed on this per- 
centage was 2,006,052/., but everything depended on 
whether the selected year was typical or not. Since a 
contractor building the system afresh would not do it 
in the way the company had done it, percentages based 
on their experiences were misleading. The 592,000/. 
was not typical, for the following reasons :—There 
was no evidence one way or the other that it con- 
tained the normal amount of contractor’s work. The 
company merely said it was a large sum of money 
and taken over a considerable period, and therefore 
was probably right. But the work done by con- 
tractors was probably all done in the company’s earl 

ears. On the correctness of this figure Snentel, 
ee ol the 2,006,052/. referred to above, the claims 
for ordering and storing material and for cost of 
obtaining way-leaves, which totalled 640,982/. Again, 
the 592,000/. was admittedly very small for the 
capital expenditure in one year, and the supervision 
items were not diminished rateably with the capital 
expenditure. The normal annual capital expenditure 
of the company was about 778,000/. jon. the year 
taken was just before the company expired, and was 
therefore not typical. The company said this was 
done because the figures were easier to obtain. This 
was an explanation, not an excuse. 

The Solicitor-General criticised also the method 
used by the company in arriving at a percentage for 
engineering supervision. This percentage was to 
apply, of course, only to construction ; but the com- 
pany had worked out the ratio of supervision to both 
construction and maintenance plant cost, and suggested 
that the same ratio held for construction alone. Since 
the real ratio was one of supervision to labour, and 
since labour formed a much larger proportion of 
plant cost in maintenance than in construction work, 
this method was fallacious. The company had sepa- 
rated out construction when dealing with administra- 
tion, but not when dealing with supervision. He 
doubted whether this separation could be done ; but, 
anyway, the half-in-half method was obviously wrong, 
though he was unable to suggest what the -right 
figure should be. 

Mr. Justice Lawrence said the suggestion was that 
there was very little supervision in the maintenance 
work at all, and the Solicitor-General admitted that 
there was something in the point. He did not suggest 
that supervision varied mathematically with labour, 
but it could not vary with material. The Post Office 
had called contractors who, of course, had special 
experience with supervision of construction work ; 





they had called Sir John Gavey, Mr. Snell, and 


Mr. Slingo, get yp actual res from the Post 
Office records, one gro for accepting their 
figure and rejecting the company’s was that the latter 
gave absurd results when applied. For instance, the 
company’s capital cost per station worked out at 38/., 
which was more than the highest cost to the Post 
Office in their most ex ive district. This was a 
rough test, but a useful check. 

he Solicitor-General then proceeded to criticise the 
charges for head - office neering and administra- 
tion. These were found in the company’s books to be 
1.14 per cent. on the total outlay for engineering and 
4.36 per cent. for administration. But the company 
claimed 5 per cent. and 5.86 per cent. respectively. 
The only justification for this was that the 5 per cent. 
engineering was what a contractor would charge, 
while an added percentage for separate establishment 
charges brought the 4.36 per cent. up to 5.86 per cent. 
This, he submitted, was quite untenable. 

Again, to take the percentage on the total outlay 
was wrong, because this included head-office expendi- 
ture, which was largely attributable to business, and 
not to constructing the plant at all, 

Mr. Justice Lawrence said he did not see how the 
company could consistently claim both the 5 per cent. 
engineering and also a separate establishment charge. 
The Solicitor-General did not think the latter could 
be claimed on principle, because it was only — 
to do construction and maintenance together if the 
construction were done piecemeal—not if the con- 
struction were done as a whole, as he contended it 
should be. Contrasting the Post Office figures with 
those of the company, the Solicitor-General said that 
the Post Office 21 per cent. on labour for supervision 
was confirmed by a large body of practical evidence 
from contractors. Secondly, it was confirmed by 
the Post Office experience, and, thirdly, by a series 
of checks which were rough but useful. The method 
employed by the Post Office was that econ | 
adopted. To the fundamental cost—i.c., material, 
freight, and labour—a percentage was added to labour 
for supervision, and on top of that a percen 
over the whole for contractor’s profit. This was the 
natural and invariable method. Mr. Justice Lawrence 
said he thought the argument was that all these 
people were walking in a trodden and familiar path ; 
this would have been a very valuable argument, but 
Sir George Gibb, on whose evidence the Post Office 
relied, had said he preferred to take a percentage on 
labour and materials, not on labour alone. So had 
Mr. Jackson, the American expert. The Solicitor- 
General said this was a small difference compared to 
the wilderness of percentages employed by the com- 
pany. Mr. Gill’s method assumed an employer who got 
a coutractor to do absolutely everything, and was not a 

ractical proposition. Mr. Justice Lawrence said he 
had always thought the ‘‘ snowball” method was open 
to grave criticism ; but, all the same, the ideal or sup- 

contractor would have to consider what the 
whole thing would cost him to make, and put his 
profit on the lot, 

The Solicitor-General then proceeded to read extracts 
from the evidence of Sir Alexander Kennedy, to 
show that it was admitted that the Post Office 
method was more usual, and from that of Mr. Nisbet, 
of the British Insulated and Helsby Cable “eo to 
show that the 21 per cent. was reasonable. This, he 
said, had not been cross-examined to. Mr. Siemens’s 
evidence on this point was also unchallenged, and was 
supported by Mr. James Callender and others. It 
was not denied that a contractor, who was also a 
manufacturer, did not charge a contractor’s profit on 
the material he supplied—this was the case with the 
cable companies, who frequently supplied the cable 
themselves as manufacturers and laid it as contractors. 
Mr. Justice Lawrenee said this depended on the price 
at which such a company invoiced its cable to its works 
department—there was no evidence as to the manu- 
facturers’ profit there. The Solicitor-General said the 
price must be the same as to the outside public for 
reasons of competition. On a further discussion arising 
as to whether the period of construction was now & 
matter to be argued in view of the ment as to the 
cost of labour and material, the Solicitor-General said 
the evidence of his witnesses that 21 per cent. was 
the proper addition to labour to cover supervision did 
not in the least‘depend on the fact that it would take, 
as they said, 24 to3 years todo the work. It depended 
only on the work being done in a reasonable way. 
Mr. Justice Lawrence said it might be a criticism of 
the value of the evidence as a whole. Sir James 
Woodhouse said the Post Office assumed that the 

cost was based on a normal rate of construction, 
and the Post-Office witnesses said 21 per cent. on 
labour to cover supervision was also a ratio based on 
such a normal rate. The Solicitor-General, in reply, 
said that was exactly his point. 

He then turned to the res which the Post Office 
had obtained from their North Wales records, and 
which Mr. Snell had said were confirmed by his 
experience. Admittedly the figures did not contain 
anything for temporary storage of materials, and if 








the Court thought this allowable, something must be 
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added for it. On the other hand, they were based on 
doing work in a piecemeal fashion, and not continu- 
ously, as a contractor would, and were therefore 
larger than was teed to this case. 

The Solicitor-General was proceeding to deal with 
the company’s claim for the cost of raising capital, 
when the learned Judge intimated that he n not 
labour that point—in the Court’s opinion the labour- 
ing oar was with the other side. The next 
item dealt with was ordering and storing material. 
Briefly, the Solicitor-General’s argument was that 
ordering was included in the contractor’s price for 
materials, and that temporary storage was included 
also in the agreed figures so far as it was required at 
all, That included such storage as was needed by the 
gang foreman actually doing the work. If an 
further claim was admissible, the Post-Office records 
showed a figure of 73,000/. for cost of storing material 
used for construction. The company’s claim of 
474,0001. was based on an erroneous assumption that 
the rent of buildings used both as stores and offices 
could be apportioned between the two in ratio to the 
floor s . Contingencies, for which the company 
claimed 2.8 per cent. on the agreed figures, was an 
inadmissible claim, since the figures for material and 
labour were ascertained. Mr. Justice Lawrence said if 
you went on the basis of a contractor doing the work 
you must include something for contingencies. If, on 
the other hand, you went on experience of what the 
cost had actually been, you might possibly leave it 
out. The Solicitor-General argued it was totally in- 
admissible ; so also was the coat of obtaining sub- 
scribers’ agreements. Tltis was really a matter of 
business, not of construction of plant, and was no part 
of the value of the plant. Mr. Justice Lawrence 
said it seemed to him it affected the cost of the plant, 
and the value was to be ascertained from the basis 
of cost. The Solicitor-General did not agree, but said 
the matter was one of some ae ene 

The Court adjourned on Wednesday last till next 
Monday, when the Solicitor-General will deal with 
the ‘‘employers’ burden ”—i.e., the expenses which 
would fall on an employer nn a contractor to 
construct the telephone system—and finally with the 
question of depreciation. 


(To be continued.) 








RAILWAY ACCOUNTS ACT. 
To THE Eprror or ENGINEERING. 

Sir,—The new form of railway accounts which come 
into operation on January 1 next provides for abstracts 
of expenditure, each divided into sub-headings setting 
forth the details of such expenditure. 

In regard to the ‘‘Maintenance and Renewals of 
Rolling Stock” these sub-headings will not, according to 
general practice, correctly show the separate amounts so 
expended. A large amount will be shown as ‘‘materials” 
expenditure, which is composed partly of materials and 
partly of wages and other sub-headings of expense. This 
is due to the manufacturing processes, such as iron- 
founding and the manufacture of stock parts, separate 
accounts usually being kept for each kind of manufacture, 
and the production shown in the abstracts as materials. 
In these circumstances the value of comparisons between 
accounts of railway companies are discounted. 

These abstracts could be rendered more accurate by 
opening accounts for the whole of the workshop expendi- 
ture (including manufacturing processes and the produc- 
tion of stock parts) divided under the sub-heads of the 
abstracts. The manufacturing processes accounts would 
be retained in their usual form, but would be statistical 
only. The workshop accounts would be credited with 
the value of the products of these processes at the total 
cost, divided over the sub-headings. The value of stock 
manufactured would be credited to the sub-heading 
“Materials.” Work done for other departments would 
be credited at the total cost, divided over the sub- 
headings. Capital and revenue renewals would be dealt 
with similarly. 

The balance under each sub-heading of the workshop 
accounts would then represent the net po agg upon 
maintenance under the correct sub-headings, and the 
addition of the cost of renewals would complete the 
abstracts. 

Yours truly, 
ScrvurTaTor. 





THOUGHTS FROM GREAT ENGINEERING 
EXHIB:TIONS. 
To THe Eviror oF ENGINEERING. 

Sir,—To old hands like myself, who can retrospec- 
tively glance at engineering ss it was when we were boys 
together—fifty years ago—and note the changes that have 
since occurred, it seems almost appalling to think of what 
may be done in the near future. My visits to engineer- 
ing exhibitions in the past proved so interesting and 
instructive that IT have made a special study of the mag- 
nificent one recently held in the great hall at Olympia, 
where so much was to be learned concerning those ad- 
vances in practical science which can be thus most attrac- 
tively and comprehensively placed before the public. 

I sup I may have the honour of calling myself ‘‘an 
old hand,” as I began as an apprentice in the works of the 
North British ee Saeeee over fifty years ago, 
where I was initially charmed by the beauty, excellence, 











and profusion of Mr. Whitworth’s machines, by which 
I was surrounded. Similarly, with Messrs. Denny 
and Co., I found myself in the midst of Mr. Shanks’s 
productions, which were noted for their general applica- 
tion to the irregular work of large and small marine 
engines. I was also occupied with much for which the 
hammer, chisel, and file were the chief hand-tools, and 
with which the most exquisite workmanship was fre- 
y wey produced, even under great difficulties. It will 
thus be seen that my contemporaries, as well as myself, 
had a great deal to do, which wondrously contrasts with 
the elegant, rapid, and most effective performances of the 
latest machines of to-day. ; 

‘“* Changes in engineering?” Well, in my young days 
the permanent-way and rolling-stock of railways were 
very defective. Steam navigation had circumscribed our 
coasts, but was only feeling its way upon the ocean. 
Steam pressures, then of 25 lb. per sq. in., were raised 
later to 30 lb., but soon afterwards went up with a bound 
to 60 lb. with the advent of the compound engine. 
With the introduction of ‘‘ triples ” and ‘‘ quadruples” 
came 150 lb. to 250 lb. pressures, and now they stand at 
350 lb. as a maximum. Cast and wrought iron were 
superseded by cast and forged steel, and many other im- 
provements in practice were made which unitedly secured 
immense benefits for the human race. And all this time 
the constructive machine-builders were aiding in their 
own way the efforts of their brethren to produce these 
modern wonders of the world which have made our globe 
what it is to-day. 

The lathes, and planing, slotting, screwing, drilling, 
&c., machines of fltty years ago did service in a 
smajl way; since then, however, the skill of their designers 

been direc towards not only greatly extending 
their field of operations, but enabling them to perform 
with accuracy and rapidity, and perfect interchange- 
ability, much of an astonishing nature. This is well 
exemplified by the lathes of to-day—sometimes of gigantic 
roportions—by the milling, grinding, gear-cutting, slot- 
rilling, and other master-stroke modern inventions 
which _ Pho enormously aided the engineer in his labours, 
from the manufacture of watches and sewing-machines 
to that of the most powerful marine engines. 

That monarch machine—the lathe—used to do every- 
thing, even screw-cutting, by means of hand-tools, both 
before and even for some time after the invention of the 
slide-rest ; but now some of its finishing processes are 
performed by an improved grinding apparatus attached 
to it, which is found much more effective, and introduces 
a new era in workshop practice. Otherwise designed, as a 
separate machine, it 1s most usefully employed. 

A very important recent change be been the substitu- 
tion of cut teeth in wheels—sometimes of extraordinary 
shape—for those of the old cast order, through the em- 
ployment of machines which perform this work with 
wonderful accuracy and economy, thus producing the 
greatest strength of form and also the utmost smoothness 
and silence, even in swiftly-running gear, the antithesis 
of which is to be found in the outrageously noisy steam- 
winches of some of our ships. 

Besides the machines and tools just mentioned—some of 
which had their origin in antiquity—there are many of 
only recent date which have proved invaluable, such, 
for instance, as those for sawing or shaping large blocks 
of cold steel, or cutting to exact lengths, &c., anything 
required, those for the improved formation of wooden 
patterns and the rapid fe: ~ ttn of greatly varied details 
in the foundry from these patterns. One of the best- 
remembered machines of the past is that for punching 
and shearing, which has now been altered beyond recog- 
nition, so as to include a greater variety of performances, 
some of which are quite new. 

Then there are the extremely useful hydraulic and 
pneumatic tools and appliances, which are now almost as 
perfect as human ingenuity can make them. I might go 
on endlessly on this theme, but enough has been said when 
the technical journals have so admirably and so fully 
described everything. 

As the general public are now so greatly interested in 
engineering matters, it may be well here to tell them that 
things they touch, and see, and feel every day, indeed, 
everything they eat, drink, wear, or use in any possible 
form, owes its cheapness and excellence, either in manu- 
facture or in transport, to the skilled labours of my learned 
brethren, who so study every change of practice as to be 
able to design all that is required to promote the interests 
of ever-advancing practical science. 

Summarising the above, I should say that the main 
difference between the machines, tools, and appliances of 
the past and those of to-day lie in their recent marvel- 
lous alterations, not only in design, but in material, thus 
permitting much higher cutting speeds; increased lubri- 
cation of all working parts ; greater accuracy in shaping 
to size and form; and improved methods of driving, 
especially by electric motors, &c. 

All these, and ten thousand and one other changes, 
have been so sweeping in their effects throughout the 
globe, that if I had gone to sleep forty years ago and 
wakened up just in time to see the recent Exhibition, I 
would have stared and rubbed my eyes in blank amaze- 
ment, wonder, and surprise at what had been done in 
the interval. 

IT had a long ga pmo, and from the start was an 
enthusiastic worker. I was for thirty years a consulting 
engineer in general practice. I well remember the primi- 
tive methods of transport, , on land and sea, we had 
in Australia before the commencement of its railway era. 
And during an extensive tour throughout Canada I care- 
fully studied its wonderful engineering, which, in many 
respects, differs from ours. I have given many lectures, 
&c.. on various subjects and written several well-known 
books. And now that T am an older hand than ever, I 
love to. give my impressions from many sources, even 








thus sketchily, hoping to point out what an enormous 
field of study and reflection these Exhibitions are to al! 
who wish to keep themselves up with the times, to the 
young engineer who expects some day to bear the title 
of *‘ Eminent,” and to the man-in-the-street, who may 
thereby see performances quite as astonishing to him as 
those of clever conjurers. 
Yours very truly, 
J. W. C. Hatpanz, M.I. Mech. EF. 
35, Stanley-gardens, Hampstead, London, N.W., 
October 31, 1912. 





‘**META-MECHANICS.” 

- _ To THe Eprror or ENGINEERING. 

Sir,—I read and was much struck by some of “(Old 
Millwright’s” remarks, so I mentioned the matter to an 
assistant professor of my acquaintance, from whom I 
learnt that a conspiracy of silence had been agreed upon 
in regard to the subject, because of the heretical views 
expressed by the author, who evidently dares to doubt 
the inspired utterances of our great scientists. But the 
late Professor Clifford pointed out that doubt was the 
key to knowledge; so I venture to suggest that the 
article should be reprinted in booklet form, which would 
find a ready sale at 1d. or 2d: among mechanics, and I 
would personally undertake to dispose of 1000 copies. 


Yours truly, 
November 9, 1912. PROGRESS. 





GEAR FOR GEARED TURBINES. 
To THE EpiToR oF ENGINEERING. 

Srr,—In your leader in your issue of the 25th ult., 
on ‘Automatic Machinery and Standardisation,” we 
read the following :— 

“* Another example is found in the machining of gear 
for interposition between the turbine and propeller in 
steamships, Sir Charles Parsons having combed a machine- 
tool whereby the best results are got, alike in accuracy 
and economy of production, so that those now building 
geared turbines find it advantageous to obtain their gear 
from Parsons’ works.” 

In this connection we desire to point out that gear- 
hobbing machines have been specially designed and made 
by us for cutting the gear for interposition between 
turbine and pro siler, the machines being patented under 
British Patent No. 6595, William Muir and Co., Limited, 
and J. H. Melloy (manager and director), these machines 
having been supplied to Messrs, Parsons. 

Yours faithfully, 
For Wm. Murr anp Co., Limirep, 
P. T. WarD1.g, Secretary. 

Sherbourne-street, Manchester, November 9, 1912. 








NATIONAL INSTITUTION OF 
APPRENTICESHIP. 
To THE EpitorR oF ENGINEERING. 

S1r,—Will you allow me through your columns to call 
the attention of employers of skilled labour all over the 
kingdom to the efforts now being made by this Institu- 
tion to procure the exemption of all apprentices from 
making contributions under the National Health Insur- 
ance Act, 1911? With this object a deputation from this 
Institution waited on the Chancellor of the Exchequer on 
the 15th ult., who, after hearing their views, expressed his 
sympathy with the object, but said that the difficulty was 
an actuarial one, and he signified his willingness to receive 
the deputation again after they had considered how that 
difficulty could be met. 

Before availing themselves of the Chancellor’s kind 
offer the Council consider it would strengthen their hands 
if their application were supported by employers of 
skilled labour, and therefore they now invite such em- 

loyers all over the kingdom, and especially those who 
ave apprentices, to send me their names and addresses, 
and say if they approve or not of the proposed exemption, 
and also state the number of their apprentices. 
T an, Sir, yours faithfully, 
J. 8. Bain, 


Hon. Sec. to the National 
Institution of ~~ ead 
39, York-place, Baker-street, London, W., 
October 26, 1912. 





THe “ MxcuanicaL Wort” Pocker- Diary AND 
Yrar-Book For 1913.—The twenty-third issue of this 
useful little book contains some new features. The 
section on suction-gas producers has been re-written and 
enlarged, as have also the sections devoted to the Diesel 
engine and the oil-engine. Some notes on heat have heen 
added, as well as new particulars relating to cbain- 
driving. A new feature of the book is a section devoted 
to spiral gearing, containing several tables, and new 
tables are given on such subjects as pressure and head of 
water, weight of hexagon rod, &c. The tables are really 
quite a feature of the volume, for they contain a great 
amount of useful information very handily arranged for 
reference. The section devoted to spiral gearing 1s 4 
decided addition to the book, because the use of these 
gears, owing to advan peculiar to themselves, 1s 
rapidly increasing. The difficulties connected with calcu- 
lations for such gears may be greatly reduced by the use 
of the tables given in the volume. Other useful tables are 
compound conversion factors for English and metrical 
measurements. The book is published by Messrs. Emmott 
and Co., Limited, 65, King-street, Manchester, end 
20, Bedford-street, London, W.C. Price 6d. net. 
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AUTOMATIC STARTING PILLAR FOR D.C. MOTORS. 


CONSTRUCTED BY THE ADAMS MANUFACTURING CO, LTD., ENGINEERS, BEDFORD. 
































Fie. 1. 


THE illustrations above show an interesting motor- 
starting pillar recently constructed by the Adams 
Manufacturing Company, Limited, of ford. The 
pillar embodies an automatic starter of the makers’ 
patent series relay type, together with an ammeter, 
shunt-regulator, double-pole main switch, and fuses. 
It is intended for the control of a 30-horse-power 110- 
volt direct-current motor driving a large machine-tool. 
The shunt-regulator is designed to give a speed-ran 
of from 355 to 1155 revolutions per minute on the 
motor. As will be seen, the panels carrying the gear 
are mounted on an iron framework, which is provided 
with an outer sheet-steel pillar having four glazed 
doors. The gear is entirely protected by the pillar 
and can be operated from outside. All cables are led 
through the bottom of the pillar from the cable sockets, 
which can be seen in the figures. Before dealing with 
the details of the starting apparatus we may say that 
gear of this class is manufactured by the Adams Com- 
pany in standard sizes, ranging from } horse-power at 
100 volts to 100 horse-power at 600 volts. Sub- 
stantially similar panels have also been manufactured 
for alternating-current slip-ring motors with line 
voltages of 6000, the main switches being oil im- 
mersed. 

_ The tin of the series relay starting gear will 
be best described by following through the sequence of 
movements which take place during starting up. The 
whole process is purely automatic, and it is impossible 
vo start up either too quickly or unnecessarily slowly. 
Referring to the various parts indicated by letters in 
Fig. 2, the sequence is as follows :—The main switch 
is first cl by means of the spindle M, which 
1s connected to the outside handle. This makes 
the gear alive. The motor may then at any time 
be started or stopped by means of two push-buttons, 
which are contained in a small box which may be 
mounted either on the pillar or in any convenient 





position near the motor. On pressing the “‘ starting ” 





Fic. 2. 


button the coil of the clapper-switch A is energised, 
which causes the switch to snap in so that it com- 
pletes the main circuit through the motor, and at the 
same time makes the circuit of its own coil, so that 
the push button may be released. The main circuit, 
which is made by switch A, is carried round the 
operating coil of series relay A 1, so that the rush of 
current which follows the closing of this main circuit 
causes relay Al to lift its contact-plate N off the 
contacts O. This state of affairs continues until the 
dying down of the rush of current, due to the gather- 
ing speed of the motor, causes relay Al to release its 
contact-plate and make a relay circuit through con- 
tacts O. It will be noted that this cannot take place 
until the starting current has dropped to a predeter- 
mined value which depends upon the design of relay 
Al, so that the rate at which resistance is cut out 
depends directly on the rate at which the motor 
starts. When circuit is made through the contacts O 
the operating coil of the clapper-switch B is energised, 
so that the switch snaps in, cutting out some of the 
starting resistance. The rush of current which follows 
causes the series relay B 2 to lift its contact-plate 
exactly as previously described for relay Al. On the 
dying down of the second current rush the closing of the 
relay B2 energises the clapper-switch C, which again 
cuts out resistance and causes the lifting of relay C3. 
Switch C cuts out the last of the series-starting resist- 
ance, and the closing of relay C3 serves to set the 
shunt-control apparatus in operation. 

It must be understood that during the whole of the 
operations described above the shunt resistance will 
have been out of circuit. When relay C3 closes, owing 
to the dying down of the current rush through its 
coil, it makes contact with the last clapper-switch D, 
which accordingly snaps in. The closing of this switch 
energises the coil F of the automatic regulator, which 
accordingly slowly pulls up the plunger and the lever 
G, which inserts resistance into the shunt-field circuit. 


The motion of the lever G is controlled by the dash-pot 
H. In addition to the shunt-contacts covered by the 
lever G, there is a second set fixed at the top of the 
pillar and covered by a contact arm E, These contacts 
serve to regulate the amount of shunt resistance which 
shall be cut in by lever G, The arm E is set to any pre- 
determined position, and so determines the final speed 
of the motor. It will be noted from Fig. 1 that the 
door giving access to the contact arm E is provided 
with a lock, in order to prevent unauthorised regulation 
of the motor speed. 

There are various other details in the gear which 
may be referred to. The small switch P, which 
will be seen alongside the coil F, is for the pur- 
pose of inserting an economical resistance into the 
solenoid circuit when the lever G has reached its last 
contact. This arrangement is desirable because the coil 
F is continually alive while the motor is running. 
The relay J opens the circuit in case of overload, and 
is adjustable. The actual ‘action of the relay is to 
break circuit in the coil of the switch A, which acoord- 
ingly springs open and breaks the main circuit, the are 
which is formed being blown out by the magnetic 
blow-out K. In addition to the overload relay the 
whole panel is protected by two porcelain handle re- 
placement-fuses Q, which blow in case of excessive 
overload. When the panel is in operation and the motor 
running, it is rohan as required, by the push-button 
refe to earlier. This button interrupts the cirouit 
of the coil of the switch A, which opens as described 
above. The breaking of the main circuit by switch A 
causes all the other switches to open, and the panel 
returns to a condition ready for starting up again. 
If any of the clapper-switches stick at any time when 
circuit is being broken, it is impossible to start it 
again until the fault is remedied. It is also impossible 
to start up the motor without a full field. 





THE TRADE OF HONG KONG. 

Hone Kone is the most important British settle- 
ment in the Far East, not only from a commercial, 
but also from a naval point of view ; and amid all the 
changes which are going on in that part of the world, 
and which are rapidly transforming economic condi- 
tions, it is very desirable that the interests of Hong 
Kong should not be overlooked. China has undergone 
a revolution, and it is impossible to say much that is 
definite about its future, as the position is being com- 
plicated by international intrigues ; but we may be 
assured that if a settled government is given to the 
country, there will be a very great development of its 
resources and of its national and international trade. 
The conditions which have hitherto existed in Hong 
Kong will therefore be very much changed, and espe- 
cially the developments which are taking place in the 
means of communication will raise up other centres of 
distribution which will compete with Hong Kong for 
a share of the great trade which has to a large extent 
hitherto been concentrated in that port. The con- 
struction of the Kowloon (Hong Kong) Canton Rail- 
way, in which the British Government has taken so 
much interest, shows that the authorities are alive to 
the great possibilities of the future, as when that rail- 
way is extended, as at present poy (and to a cer- 
extent being carried out), it will place Hong Kong in 
direct contact with all the important centres of China. 
Indeed, as we have on former occasions pointed out, 
that line promises to be the en of the Hong 
Kong to Calais line which will make Hong Kong 
accessible to London in about fourteen days. The 
opening of the Panama Canal will start an entirel 
new series of problems, and the improvement of rail- 
way communication between the Far East and Europe 
may help to counterbalance the advantage which, at 
least, the western shores of America will have in 
carrying on trade in the Far Kast. 

Meantime, the latest report of the Acting Governor 
of Hong Kong shows that, notwithstanding all the 
troubles in China and the changing conditions affect- 
ing Hong Kong, the affairs of the Colony are in a 
fairly satisfactory position. The revenue for the year 
1911 amounted to 7,497,231 dols., exceeding the esti- 
mate by 410,848 dols., while the expenditure amounted 
to 7,077,177 dols., or 308,143 dols. less than the esti- 
mate, and this,brings the balance of assets and liabili- 
ties up to 1,826,979 dols. in the Colony’s favour. The 
total capital expenditure on the British section of the 
Kowloon-Canton Railway amounts to 12,021,427 dols., 
but additional expenditure will be required for the 
construction of a terminal station, and for the resump- 
tion of land on which to build it, and for this a further 
railway loan will be necessary. 

The total shipping entering and clearing at ports 
in the Colony during the year 1911 amounted to 
543,570 vessels, of 36,179,153 tons, which, compared 
with the figures for 1910, shows a decrease in numbers 
of 3594 vessels, witha decrease of 355,209 tons. Of 
the above, 44,978 vessels, of 23,063,108 tons, were 
engaged in foreign trade, as against 40,714, of 
23,160,256 tons, in 1910. Twenty years ago (in 1891) 
2856 British ships, of 3,593,223 net register tons, 





entered the port, against 10,778 ships, of 11,706,731 
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net register tons, in 1911—an increase of 277.3 per cent. 
in numbers and 223 per cent. in tonnage. These 
figures include ocean and river steamers and ocean- 
going sailing-ships (not junks). Similarly, foreign 
shipping, during the same period, has increased from 
1495 ships, of 1,545,404 net register tons, in 1891, to 
5603 ships, of 8,653,697 net register tons—an increase 
of 275.7 per cent. in numbers and 459.9 per cent. in 
tonnage. The actual number of individual ocean 
vessels of Euro type of construction entering 
during 1911 was 720, being 348 British and 372 foreign. 
The corresponding figures for 1910 were 734, 365, and 
369 respectively. These 720 ships aggregated 1,796,498 
tons. They entered 4049 times, giving a collective 
tonnage of 7,756,033 tons. Thus, as shown in the 
following table, in 1911, as compared with 1910, four- 
teen less ships, with a tonnage decreased by 8177 tons, 
entered 235 less times, and gave a collective tonnage 
less by 356,952 tons :— 


Number of 























Steamers. Times Total Tonnage. 
Flag. Entered. 
1910, | 1911. | 1910. | 1911. 1910. 1911. 
po eee | cer | ee | 
British :— 
Steamers 360 | 344 2124 | 1952 4,041,557 3,781,622 
Sailing 5 4 7 | 6 17,663 16,534 
German .. 113 111 722 | 657 1,206,757 1,133,786 
Japanese :— | 
Steamers ..| 101 106 507 | 509 1,341,083 , 1,354,362 
Sailin - 1 1; — 138 - 
Norwegian ° 34 86 | 223) 210 236,334 221,039 
Austrian ae 7 6 24 24 95,062 | 96,380 
Chinese .. a 20 250 192 314,879 241,362 
Danish a | 6 8} 20] 2 33,165 45,928 
Dutch ol. 16 108 130 214,737 | 235,881 
French 35 27 144 152 262,670 242,469 
Italian .. 3 2 13 12 34,496 31,188 
Portuguese 3 4 66 79 29,478 82,842 
Russian .. 7 11 10 20 28,808 | 53,080 
Swedish .. 5 27 14 45,398 | 25,778 
U.B.A, : | 
Steamers 15 18 37 71 210,466 243,619 
Sailing ae Te Ye ee — | 163 
No flag .. 1} 1 - 299 | — 
734 | 720 , 4284 | 4049 8,112,985 | 7,756,033 
| 


We need not enter into details of the general trade 
of the Colony, those who are interested in it must be 
referred to the report; but we may note that Hong 
Kong is becoming a manufacturing centre of consider- 
able importance, and we have no doubt that that 
importance will increase, now that there is room for 
expansion in the new territories on the mainland. 
Engineering and shipbuilding improved during the 


year under review. Altogether seventy-three vessels | >4q 


of different sizes (chiefly small) were launched. In 
addition to the Taikoo Dockyard and Engineering 
Company, Limited, and the Hong Kong and Wham- 

Jock Company, Limited, there are about half a 
dozen small companies, and among these several 
Chinese companies, a fact which indicates that we may 
expect in China, as already we find in Japan, consider- 
able competition from native concerns. The work of 
the sugar refinery, which has been in existence in 
Hong Kong for many years, was carried on under 
rather unfavourable circumstances during the year. 
These were chiefly connected with the price of the 
raw sugar and the low price of the refined sugar, 
Owing to the high prices required for cotton during 
the early part of last year, it was impossible 
to work at a profit, and one mill was closed 
for nine months. ‘Towards the end of the year 
the revolution in China dislocated business, and the 
outlook is still unsatisfactory. The other more impor- 
tant industries under European management are rope 
manufacture, cement manufacture, and brewing, about 
which there is nothing special to be said. There is a 
considerable number cf industries under Chinese 
management, but these ao not, as a rule, compete with 
those under British management. Their products 
consist chiefly of furniture, articles of food, tobacco, 
aper, andclothing. A considerable proportion of the 
»0at population of Hong Kong supports itself by deep- 
sea fishing, in which a large number of junks are 
engaged. The (‘overnment is paying considerable 
attention to forestry, agriculture, and botany, about 
which some important publications are about to be 
issued. ‘ 

Education is being developed, and two schools are 
specially provided for children of British parentage. 
Higher education is represented by a_ technical 
institute. The new Hong Kong University has made a 
start in the departments of medicine, engineering, and 
arts, and we should watch its progress with interest. 
Public works of considerable importance are being 
carried out, as, for instance, Government offices, 
markets, sanitary establishments, slaughter-houses. 


average monthly temperature is about 72 deg. Fahr., 
and the maximum, which was attained in June, about 
87 deg. Fahr. For about nine months in the year 
the climate is delightful, so that, on the whole, 
Hong Kong is one of the most desirable places of 
residence in the Far Kast. 








MONEL METAL. 

GENERAL attention was first drawn to this metal in 
1909, owing to its use in sheet form for covering the 
roof of the Pennsylvania’ Railway Station, New York. 
The sheets were laid similarly to copper, and were fas- 
tened with nails made of the same alloy—viz., 70 per 
cent. nickel and 30 per cent. copper. Notwithstanding 
this high nickel content, the metal was sold at about 
2 cents per pound above the price of copper, and this 
was possible because it was smelted and refined directly 
from the nickel-copper matte, of Sudbury, Ontario. 

Monel metal has a high tensile strength, exceeding 
that of nickel steel ; but its hardness makes it more 
difficult to roll than steel sheets. It resists corrosion, 
takes a fine polish, and sesses many of the proper- 
ties of metallic nickel. Itresists wear extremely well, 
as shown by its endurance in the form of perforated 
sheets in mining screens. When made into alloys 
with electrolytic iron, Messrs. C. F. Burgess and 
J. Aston in 1910 found these alloys to compare favour- 
ably with alloys in which nickel and iron alone were the 
constétuents ; that is, the conjoint presence of nickel 
and copper in the ratio of about 3 to 1 was more 
effective than the single non-ferrous metal. Only a 
very brief statement of those tests made upon annealed 
samples can here be given, as in Table I. 


YISLD-PoINT IN POUNDS PER 


MAXIMUM STRESS IN POUNDS PER 


The strength and other physical properties of the 
alloy are, according to Mr. R. H. Gaines, affected chiefly 
by the heat treatment, the variations in the propor- 
tions of the constituents in which they occur having 
relatively little influence; and, further, an alloy of 
nominaily similar composition prepared by melting 
together the metals has not the same physical pro- 
perties as monel metal obtained direct from copper- 
nickel matte. Usually regarded as non-corrodible, he 
has found by experiment that it possesses the same 
resistance as the better-known bronzes. Test-pieces 
of various metals were embedded in earth, which was 
moistened periodically by dilute solutions of corrosive 
salts during six months. The loss in weight per 
cent. was as follows :— 


Phosphor-bronze 0.09 
Tobin bronze ... 0.11 
Monel metal” ... = ie 0.12 
Parsons manganese-bronze ... 0.12 
Muntz metal ... ses sid 0.33 
Steel... ; wt ee fs = 1.04 

* The monel metal showed the least change in appear- 


ance as a result of corrosion. 


Chiefly owing to dissolved gases and oxides, some- 
times considerable difficulty is experienced in obtain- 
ing sound castings of monel metal, and an addition of 
2 oz. of magnesium per 100 lb. of alloy before pouring 
has proved valuable. The most satisfactory results 
are obtained by adopting the methods found best for 
making fine steel castings. 

It is recommended that specifications for monel 
metal should be more rigid on the physical side than 
the chemical ; in other words, that whilst the former 





TABLE I.—Tests or Metats ALLOYED WITH ELECTROLYTIC IRON, SHOWING RELATIVE EFFect or 
Nicket, Copper, AND MONEL. 


ELONGATION PER CENT. REDUCTION OF AREA, 























| 154,950 


In 1911 Mr. J. F. Thompson gave an account of the 
growing uses of monel metal, adding those of pump- 
s and marine propellers for turbine-equipped ships. 
A battleship had been so fitted, and after a year’s 
service the United States (;overnment had specified the 
metal for all future propellers, defining monel metal 
castings to contain a minimum of 60 per cent. nickel, 
33 per cent. copper, 64 per cent. iron, 4 per cent. 
aluminium, and no lead. 

The cast metal in such propellers has a tensile 
strength of 82,500 lb. per sq. in., an elastic limit of 
37,500 lb. persq. in., and an elongation of 44 per cent. 
The modulus of elasticity is from 22 to 23 millions of 

unds, as against 30 forsteel and 13for manganese steel. 

astings can be produced up to 30,000 lb. weight in 
one piece, the melting point being 1360 deg. Cent., and 
the specific gravity of the cast metal being 8.87. Other 
properties are :—Klectrical conductivity, 4, compared 
with copper as 100; shrinkage, } in. per ft.; hardness 
in the casting, 22 ; rolled, 27, both by the Shore sclero- 
scope. With hot-rolled rods the elastic limit is 58,870 
lb. per sq. in., the tensile breaking strength 86,900 lb. 
per sq. in., and elongation 40 per cent., with a reduc- 
tion of area of 60.5. An important quality is the 
retention of the mechanical properties at a high tem- 
perature. At 1000 deg. Fahr. monel metal retains 80 
per cent. of its tensile strength and elastic limit, while 
steel retains 71 per cent., and manganese-bronze only 
60 per cent.; copper at 780 deg. Fahr. retaining only 
40 per cent. of its strength. On this account the alloy 
has been adopted for locomotive fire-boxes in Germany. 

Continuing the record, we give analyses of samples 
of cast, rolled, and forged monel metal made during 
the latter half of 1911, showing that the methods of 
reduction have been so improved that the composition 
of the alloy is now controlled within comparatively 
narrow limits, given in Table IT. 


Tasie II.—Range in Percentage Composition of Monel 
Metal. 


In Three Differ- 








The roads are being improved and the water supply 
extended. Hong Kong is well supplied with public | 
institutions, such as hospitals and asylums of different | 
kinds, and various organisations which are necessary | 
for modern life. The health of the colony has n | 
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very much improved in recent years, although pl 
sometimes still appears among the Chinese. 


Com- In Eight Samples In Six Samples ent Portions of a 
ponent, of Cast Metal. of Rolled Metal. _ Billet, Forged 
Metal. 

Copper 26.59 27.53 | 24.76 2699 26.69 | 26.83 
Nickel 68.16 68.50 | 68.48 69.83 69.45 69.54 
Cobalt trace trace - — 

nm 2.16 | 3.38 2.07 2.44 2.13 2.19 
Carbon 0.25 0.43 0.28 0.44 0.17 0.19 
Silicon 1.08 1.41 0.12 0.37 — = 
Manganese 0.11 049 1,26 1.82 1.38 1.50 


p Square Incu, Square Incn. PER 2 In, PER CENT. 
er te " — . 7 
Cent. = si Po , P = . P = P Po . . 
Addition. B 3 g x | Z 3 z Be ae Se ts £e ee ae oe 
a | r a 
2 | £ ioe 8 S ari Pigisgici#iszi#iciF 
z = | AS 13) 4 = Ao 5 A a 4 .2) A a a oO 
2.0 | 48,770) 40,250| .. 51,620 64,400, 63,000; .. | 63,200 | 342 30.0) .. | 20.5. 65.4 64.0 .. 644 
4.0 52,100 71,300 | 56,800 '53,570 70,070; 87,800 72,500 66,540 | 28.4 | 23.7) 831.0 | 248 66.7) 60.2 59.1 54.2 
6.0 56,400 91,000) .. 54,420, 75,300 | 107,300 64,530 | 29.5) 187) .. | 208) 64.2 49.5 49.9 
12.0 97,730 , 145,930 .. | 121,800 | 151,400 a 14.5 | 12.2 .. | 25.8 | 39.0 
180 137,760 130,000 181,550 | 162,250 10.0 | 105 $4.4 | 15.7 
20.0 | 111,000 126,700 124,900 21.5 38 62.5) 1.1 


should be severe, the limits as to chemical percentages 
should not be too restricted. 





AMERICAN RatLRoAD Empioyers.—The remarkable 
development of railroads in the United States has very 
greatly increased the number of American railroad em- 
ployees. The total stood as follows at the close of June 
in each of the ten years ended with 1910 inclusive :— 


Year. Employees. Year. Employees. 
1901 1,071,169 1906 - 1,521,355 
1902 1,189,315 1907 1,672,074 
1903 1,312,537 1908 1,436,275 
1904 1,296,121 1909 1,502,283 
1905 1,382,196 1910 -. 1,699,420 


It will be observed that the increase in the number of 
employees during the d e was nearly 70 per cent. 
Engine-drivers figured in the 1910 total for 64,691 and 
firemen for 68,321. There were in the same year 76,3529 
office clerks, 37,379 station agents, 153,104 other station- 
men, 48,682 conductors or guards, 136,930 other trainmen, 
55,193 mechanics, 68,086 carpenters, 44,204 section fore- 
men, 378,955 other trackmen, 44,682 switch-tenders or 
signalmen, and 42,435 telegraphists. 

ANTHRACITE Fur oN Russian RatLways.—Abt a 
recent meeting of representatives of the mining indus- 
tries of Southern Russia, the Anthracite Commission laid 
before the meeting a report of two months’ experimental 
firing with anthracite (which is found in large quantities 
in portions of the Donetz district) carried on at the 
Jekaterine Railway and the South Railway. The results 
of these tests, which had been carried on without any 
material alterations having taken place in the fire- 
boxes, &c., showed that firing with anthracite under 
such circumstances is technically possible, but not 
economic, because the wide intervals between the 
bars require larger and consequently dearer coal ; 
heating with anthracite was more successful on the 
so-called Chinese locomotives than on the normal type ; 
the use of large arches, made from fire-resisting hollow 
bricks, in the fire-box materially increased the formation 
of steam ; the different kinds of anthracite do not show 
the same tendency to choke the bars, although the neces- 
sity of frequently cleaning the bars caused some dissatis- 
faction amongst the men ; yet the smokelessness of the 
anthracite and the entire absence of dust makes the use of 
this fuel resemble that of naphtha; in this respect, 1! 
was much appreciated by the men. Finally, it was stated 
that a fully satisfactory solution of the question of using 
anthracite for locomotive fuel, technically and financially, 
will only be possible by the introduction of steam-jet 
blowing ; because then also smaller and cheaper anthracite 
can be used, and the clinkering of the bars will be don: 
away with. Both railways intend to continue the tests 
on this basis. 
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AUTOGENOUS WELDING OF COPPER 
AND ALUMINIUM.* 


Autogenous Welding by Means of Oxygen and Acetylene 
of Copper and sts Principal Alloys, and of Aluminium. 
By Dr. F. Carngvatt (Royal Polytechnic School, Turin). 

IN a previous paper, presented to the meeting of the 
Iron and Steel Institute in October, 1911,+ dealing with a 
series of investigations concerning the oxy-acetylene auto- 
genous welding of iron and steel, the author pointed out 
that the enormous development which this process has 
undergone within the last decade in regard to wrought 
iron, steel, and cast iron, has led to its extension to other 
metals of common use, such as copper with its chief alloys, 
and aluminium. The empirical manner, however, in 
which the process has been applied in this new field, and 
the lack of systematic and complete researches have 
conduced to results so diverse, often imaginary and 
discordant, as to permit of the formation of contra- 
dictory opinions, and thereby to arrest its possible further 
development. With the view of eliminating these un- 
certainties and contradictions in regard to the new 

rocess, and with the view also of increasing the know- 
edge thereof and of obtaining data of practical utility, 
the author has undertaken, as complementary to the 
series of investigations carried out on iron and steel, the 
study of the oxy-acetylene welding of various non-ferrous 
.metals largely used in modern industry, particularly 
copper and its principal alloys, and aluminium. As 
stated in his previous paper, the literature of the sub- 
ject is practically non-existent, such publications as 
ara known generally taking the form of a disguised 
advertisement of a particular process or a particular 
firm, and are conspicuously lacking in complete and 

recise data. Mention may be mele of an article by 

. Springer.t where good results are said to have been 
obtained in the autogenous welding of bronze and alumi- 
nium castings, but without the confirmation and the 
guidance which are the corollaries of assiduous investiga- 
tions. On the other hand, the data supplied in a recent 
paper by R. Baumann,§ in regard to certain researches 
carried out on the autogenous welding of sheets of alumi- 
nium, although interesting in themselves, are too incom- 
plete and restricted. d 

The investigations which the author has conducted 
were planned on the same method as those already pub- 
lished in regard to iron and steel, and were subject to 
analogous criteria. It has been endeavoured to comply 
with all the conditions essential for obtaining favourable 
results, and to overcome as far as might be the difliculties 
which most frequently attend the autogenous welding of 
metals.|| At the same time, the author has tried to re- 
produce as closely as ible the conditions which obtain 
in practice. It would seem, therefore, unnecessary to 
repeat in this paper what has already been written on 
these points, and it will suffice to refer the reader to the 
publications previously quoted, wherein was given full 
details of the methods followed throughout the various 
series of experiments. 

It is proposed to divide this group of researches on the 
oxy-acetylene autogenous welding of non-ferrous metals, 
largely used in practice, into two groups :— 

A. Oxy-acetylene autogenous welding of copper and 
its principal alloys. 

B. Oxy-acetylene autogenous welding of aluminium. 
A. Oxy-ACETYLENE AUTOGENOUS WELDING OF CoPPER 

AND ITS PRINciPAL ALLOYS. 


1. Copper.—The first series of experiments was carried 
out with pure copper containing 99.9 per cent. of the metal, 
the welding metal being copper wire of equal poy. sup- 
plemented in certain cases by a small quantity of phos- 
phorus, in order to obviate iLle oxidation of the 
metal during the process of welding. The samples were 
cut off round wire-drawn rods, measuring 35 millimetres 
(14 inch) in diameter; each sample was sawn half 
through, and the edges were thrust apart in the form of 
a V at an angle of about 45 deg. After welding, some of 
the samples were cooled in air, while others were sub- 
jected to various thermic and dynamic processes, and, 
being thus prepared for mechanical tests, were so treated 
as to undergo a notable diminution of their original 
diameter (in order to ascertain the success of the we | 
operation), care being always taken that the weld shoul 
be in the centre of the sample. Before and after the 


mechanical tests, from each sample a portion was taken | — 


from the zone of welding, and a portion from the imme- 
diately neighbouring zone, for purposes of microscopic 
examination. 

_In the accompanying Tables I. and II., a summary is 
given of the experiments and observations made in this 
first series of researches. A microscopic study of the 
samples was directed to the zone of welding, including 
the structure of the portion added for the weld, also 
the original structure of the metal and its structure in 
the intermediate stage. This research exhibits clearly the 
change induced by the process of welding in the 
mechanical pe pete of the metal, as also the profound 
alteration of its structure, as may be seen by comparing 


* Paper read before the Institute of Metals on Septem- 
Iron and Steel Institute, No. 2, 1911, vol. Ixxxiv., pose 
911, 

{ The Foundry, vol. xxxv., 1909. 
Compare in this respect my paper on ‘‘ Autogenous 


ber 26. 

+ “*Autogenous Welding of Metals,” Journal of the 
188, et seg.; see also Metallurgia Italiana, October 
and ENGINEERING, vol. xcii., page 844. 

§ Zeitschrift des Vereines Deutscher Ingenieure, vol. lv., 
No. 2016, 1911. 
Welding of Boiler-Plates,” Rendiconti del!’ Associazione 
Italiana fra Utenti Caldaie a Vapore, Septemler, 1911. 
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TABLE I.—Avrocenovus Wetpine or Copprr. 
=s | | Thermal and | Average 
ae | Measurements of _ Mechanical cw —_ Average Pmt 1 REMARKS. 
4 3 Sample. Treatment. | Stress. Elongation. Diamever. 500 Kg. Bal 
Zz 10 Mm. Dia. 
mm. kg. per. per cent. mm. 
sq. mm. 
{ Diameter=15 
a{ Soe etn = 150 Reheated. 23.0 43.4 ~ 0.88 Not welded. 
2 Ditto Cooled in air 10.5 2.6 _ 44.5 in the| Welded with pure copper ; rupture 
after welding | | weld) in the weld; fracture coarsely 
| | and irregularly granular ; vacuoles 
a | owe pl ee 
3 Ditto Ditto 12.3 3.1 } — 43.0 Ditto |We with phosphorised copper ; 
| rupture in the weld; medium- 
grained fracture. 
4 - Ditto Reheated. 11.3 4.8 | — 36.0 Ditto Ditto Ditto 
iameter = 12 
5 { \Geetul ten sin =100 } Not reheated | 24.0 40.0 73 «BLO Not wekded. 
6 Ditto | As sample 2 12.9 2.0 1.8 35.0 in the|Welded with pure copper; rupture 
| ! weld); in the weld; coarsely granular 
| } fracture. 
7 Ditto As sample 4 13.5 4.5 10.3 84.5 Ditto itto Ditto 
8 Ditto Hammered and 14.2 3.4 11.2 | 36.0 Ditto | Ditto, medium-grained fracture. 
reheated after| | 
ag Fe | 
9 | Ditto Dit | 13.1 2.8 11.6 | 40.0 Ditto |Welded with phosphorised ; 
| rupture in the weld; medium- 
| | grained fracture. 











* Two samples, prepared and treated in the same way, correspond to each number. 
t The Brinell tests were carried out on samples other than those subjected to the torsional tests. 





























TaBLE II.—Shock Tests with the Charpy Appatatus on | test, near the zone of rupture. A close examination of 
Prismatic C Rods, 10 Mm. by 10 Mm. by 60 Mm., | this section shows us that the metal was not deformed by 
with Semicircular Notch Half-Way Down, 2 Mm. Deep | the strain to which it was subjected ; that the rupture 
(Distance of Supports, 40 Mm. Bob Weight = 22.45 Kg. | did not take place in the fused and welded ‘zone, but in a 
h = 1.3363 Metres.) neighbouring zone (following the margin of the weld 

ie eae a ___|surface in the original metal) that has not undergone 

] 3. fusion. A more minute investigation, while showi 
=| Initial |S) te: continuity between the welding material and the original 
°'G| Dimensions | | Thermal s3ig Pies metal, also reveals in this intermediate zone the presence 

, §| of the | Treatment. Qe $3 of innumerable tiny vesicular cavities. They are recog- 

52| Sample. <7 oe nisable even by direct observation of the fractured surface 

, | _——-|———-_——_ | of the sample, imparting to it a peculiar loose granulation 

deg. kg. say due to the presence of oxide. Fig. 4 (enlarged 
2 tmedinttemn. a 110 8.950 | Not welded diameters ; etching as usual) shows precisely the 
"in icone! . characteristic texture of this intermediate zone. the 
2 Ditto |Reheated .. 109 9.194 Ditto right the fused portion of the original metal and the weld- 
3 Ditto [Cooled in air 139 2.464 Welded with phos-| ing material is seen to be compact and non-vesicular ; on 
| after welding phorised copper ;| the other hand, cavities are numerous in the zone of 
eens - grained | metal ry = not ta wanetes to fusion (see the left 
° . . # part of the figure). e@ same observation may be ex- 
¢ Ditto Ditto | Se See p= ee tended to all the welded samples of copper in which 
granular fracture. | fracture has taken place, as may be seen in Figs. 5 and 6, 
5 Ditto Reheatedafter 132 3 807 Ditto representing the fractured surfaces of pieces of welded 
welding copper which have been subjected to the torsional and 
J < shock tests, compared with sections of exactly similar but 
TABLE ITI.—Snock Tests witH THE CHARPY APPARATUS* ON Bronze SPECIMENS. 
P Mean Chemical ANALYSIS 
No. of Initial Dimen- Thermal Treat- | !ndicxtor Breaking . 
Sample. sions of Sample. ment. Angle. Test. Of the Of the Ranesm, 
Metal. Welded Zone. 
os esc 
. deg. kg. mm. rcent. per cent, 
A1 { Rods, diameter =} Rough fusion | 128 4.646 {| me oa Not welded. 
A2 Do. Reheated | 119 6.698 -- - Ditto. 
A3 Do. Cooled in air after 141 2.112 - Cu = 94.89 Welded ; medium-grained frac- 
welding | ture, with small vacuoles. 
A4 Do. Reheated after 182 3.807 | _ _— Welded; medium-grained frac- 
| welding | ture, with vacuoles. 
Cu=87.9 \ | 
Bl Do. Reheated 134 3.407 { Sn=1101 -_ \Not welded. 
Zn=1.08 |f Ss 
{ Cooled in air after u = 90.2) | welded ; finel ular fracture, 
2 Do. \ welding } 160 2.286 oo = a ry with eumereus vaouoles. 
B3 Do. Reheated after 139 2.464 _ Ditto. 
welding 
{ Cu= 87.1 Cu = 89.7) 
Ci Do, Reheated 136 3.019 8n=9.3 » Not welded. 
| \) ph=s4s | po=2o/ 
C2 Do. Cooled in air after 145 1,457 _ — Welded ; finely granular fracture, 
welding with numerous vacuoles 
C3 Do Reheated after 139 2.464 _ Ditto Ditto. 
welding | 
* See Table IL. , 
Figs. 1 and 2 (enlarged 70 diameters; etching by an ,non-welded samples. It will be clearly noted how the 


aqueous 10 
figure exhibits the structure of 
(sample 1, Table I.), and the second the structure of the | 


r cent. solution of nitric acid). 
the original heated metal | m 


he first 


| rupture of the welded samples has taken place along the 


in of the chamfer. 
e explanation of this apparently curious fact is easy 


welded zone (sample 2, Table I.). In this latter, the great enough, if we consider under what conditions the welding 
development which the crystals of copper have undergone | of copper takes place. The great thermal conductivity 


will 


no 


ted, a development due to the high temperature 
attained by the fused metal in process 
suboxide formed during this 


of welding. The 
and dented: within 


process, 
the metal, may beobserved in the form of littleglobulesdis- 
seminated within the crystals. In those samples where the 


metal used for the weld consisted of Oy pe 
ut, com 


the suboxide is practically eliminated ; 
with that elimination, very slight modifications in the 


mechanical 
shows that t' 


copper, 
cidently 


roperties of the metal are observable. This 
small quantities of suboxide disseminated 


in the zone of welding have but little effect in the way 
of modifying the properties of the metal. j 

This difference of structure between the original metal 
and the metal added in welding may be easily noted by 
direct observation, without even the aid of the micro- 
as is shown by Fig. 3 (enlarged two diameters ; 
etching by an aqueous 50 per cent. solution of nitric acid) ; 
this is a section of the above-mentioned sample 2 


(Table I ), cut from the piece subjected to the torsional 








|of copper, for one thing, is well known; this conduc- 


tivity, indeed, is so great as to make the process of 
welding big masses extremely difficult, if not impossible. 
We know also how easily t metal absorbs gases at 
high temperatures. In the oxy -acetylene process of 
welding the tongue of the flame is rich in hydrogen 
and in carbon monoxide, products of combustion which 
are easily absorbed by the metal during the heatin 

up that precedes fusion, longed as it is by the high 
thermal conductivity of the metal. When the internal 
surface of the parts which are to be welded ins to 
melt, then the metal used for the weld is applied thereto, 
its fusion taking place with extreme rapidity, the period 
of heating being much shorter, as the material used con- 
sists of fine-drawn wire. Cooling and solidification also 
ensue quickly; while, from the mass of metal which 
heated up more slowly—that is, from the original surface 
of the chamfer, the gases absor in great quantity 
during the period of heating which preceded the actual 
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welding are eliminated coincidently with the fall of tem- 
perature. But the elimination of these gases is not 
complete, as the main mass of the added welding ma- 


terial is at this time quite solidified, and so their occlu- | 


sion determines the formation of small vacuoles along the 
original surfaces of the welded parts—that is, along the 





Ercuep Section or UNWELDED CopPER. 
MaaniricatTion 70 DIAMETERS. 


weak surface, of low resisting power, being admitted, it 
will be easily understood how, when carrying out mecha- 
nical processes on the weld, as, for example, by hammer- 
ing, which are intended to assimilate the structure of the 
welded portion to the original structure of the metal, 
we obtain a very low efficiency factor, if not one 


Fic. 2. Ercnep Section or WELDED CoprEr. 
MaGnirFicaTion 70 DIAMETERS. 





Fig. 4. Ercuep Section or Fusep Zone or 


Copper Weip. Maenirication 50 DIAMETERS. 


jected after welding, as may be gathered from the results 
set forth in Tables I. and II. A favourable effect on 
the mechanical properties of the welded metal might be 
expected from this treatment, as it tends to relieve the 
strain often set up within the metal during the process of 
welding, and to restore homogeneity to itsstructure. We 
may note in this respect the results obtained from the 
Brinell tests of hardness (see Table I.). 

2. Bronze.—A second series of analogous investigations 
was carried out on three ordinary types of bronze, which, 
for the sake of brevity, are here designated as A, B, 
and C. Their chemical composition was as follows :— 





— A. B. C. 
per cent. per cent. per cent. 
Copper 94.2 87.9 87.1 
ox 5.7 11.01 9.3 
Zine _ 1.53 _ 
Lead .. — _ 3.48 


The metal was in the form of rods, measuring 25 mm. 
(1 in.) in diameter, cast in moulds of well-dried sand, so 
as to ensure homogeneity of the alloy. As welding 
material, very thin rods of bronze of exactly similar 




















Fic. 3. Copper WELD, SHOWING FRACTURE OvT- 
SIDE WELD, AND ErcHED TO SHOW STRUCTURE 
oF ADDED AND OrigInaAL Merat. 























Fig. 5. 


Fics. 5 anp 6. Fractures 















Ercuep Section or WELDED *‘ B” 
MacGniricaTion 70 DIAMETERS. 


Fic. 8. 
BRONZE. 


surfaces of chamfer. These surfaces, pitted with vacuoles 
and considerably oxidised aa the precautions ob- 
served during the process of welding), constitute a plane 
of weakness when the metal is subjected to strains and 
stresses, and it is consequently along them that fracture 
takes places. 

The inevitable existence in the zone of welding of a 











Fie. 6. 
OF WELDED AND UNWELDED CoprpeER. 





ErcHep FRACTURE OF 
WELDED ‘‘A” Bronze. 


Fic. 7. 

















Ercuep Section oF UNWELDED 
Bronze SHOWN IN Fie. 8. 


Fia. 9. 


equivalent to zero. This will be noted on referring to 
the data set forth in Table I., and for this reason it was 
not thought opportune to insist on these mechanical pro- 
cesses in the course of the various series of experiments. 
Of greater efficacy, on the other hand, are thermal | a 
cesses (such as reheating for about half an hour to 750 ee. 
or 800 deg. Cent.), to which several samples were sub. ' 








Fie 









. 10. Fractures oF WELDED AND UNWELDED 
“*C” Bronze. 





composition were used. The experiments were conducted 
in the same manner as the first series. But we must at 
once observe that in every case, despite all the precau- 
tions taken, innumerable vesicular cavities were formed 
in the zone of welding over the entire surface of the weld. 
For this reason it was thought advisable to limit investi- 
gation to soundness tests and to microscopic examina- 
tion ; the former were carried out not so much in the 
expectation of determining with precision the mechanical 
properties of the metal (more or less modified in process 
of welding), as to ascertain, at all events approximately, 
how far its resisting power had diminished. 

In Table ITI., on the previous , are set forth the 
results of the experiments and the observations to which 
they gave rise. Microscopic examination of the various 
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samples has confirmed the experimental results. The great 


heat to which the metal is subjected, and the sudden | by the same methods as the two series already described 


variations of temperature which occur within it during 
the process of w eH _ in the course ~ oes — 
uent cooling, each play their part in tly modifyin 
the weer of the metal in the zone of welding. High 
temperatures, facilitating the oxidation of the fused metal 
by means of the action of the oxygen of the atmosphere, 
determine, in the first place, the oxidation of those con- 


| 3. Brass.—A third series of experiments was conducted 


| with the types of brass fusible at 


I temperatures, here 
designated respectively as M and 


Their composition 


- 


is as follow :— 
M. N. 
per cent. per cent. 
Copper .. 60.2 65.18 
| Zine _ 40.08 41.60 
} Manganese _ 3.2 


stitutive elements of the alloy which have most affinity | 


for oxygen—as, for instance, tin, zinc, and lead. 
oxidation reveals itself in the dec proportion of 
these elements which in part are volatilised, and in part 
pass into the slag in the form of oxides; also in the 


formation of bubbles or vesicles, arising from the partial 
reduction of these very oxides by the excess of metal (the 
metallic mass) present ; 


also in the lowering of the 


his | 


The first-mentioned was cast in rods, measuring 30 mm. 
(1} in.) in diameter, in dry-sand moulds; the other was 
wire-drawn into is, 25 mm. (1 in.) in diameter. The 
welding material consisted of very thin rods, in each 
- of exactly the same composition as the original 
alloy. 

The phenomenon of the unwelcome vesicles, set up in 





Fie. 11. 





Fic. 12. Ercuep Section or WE.Lp 1n ‘‘M’ 


m¢chanical properties of the zone of welding, caused by 
the innumerable vacuoles set’ up within it, and accen- 
tuated by the diffusion of tin dioxide (SnO,) in the mass 
of the alloy, partly in the form of acicular inclusions. 

Moreover, the high temperature attained in the course 
of the process of welding, with alloys of low tin content 
(alloy A), in which really a single constituent is present— 
a “mixed crystals” of copper and tin — determines, 
as we have seen in the case of pure copper, a commence- 
ment of ignition of the metal, with the consequent 
formation of Me pert. This may be seen in the 
section reprodu in Fig. 7 (enla 2 diameters, 
etching as usual), which illustrates the welded zone, 
ruptured by shock, of sample A3 (see Table III.). 
Finally, the rapid variations of temperature during the 
ae of welding, determine—in the case of bronzes of 

igher tin content, wherein two constituents are present, 
ene the a and § mixed crystals of copper and tin—an 
irregular and very conspicuous subdivision of these con- 
stituents, imparting to the metal a hete’ meous struc- 
ture. This will be seen on referring to Fig. 8 (enlarged 
70 diameters, etched with a 4 cent. hydrochloric acid 
solution of ferric chloride), which illustrates the structure 
of the zone of welding of sample B2 (Table III.). Here 
we see clearly the minutely irregular distribution of the 
“solid solution” 8, which is made the more manifest by 
comparison with Fig. 9, representing the well-developed 
homogeneous structure of the original reheated metal 
(sample B1, Table III.). 

The localisation of the surface of fracture in the samples 
of welded copper to the margin of the chamfer is again 
observed in the case of bronzes, as we may satisfy our- 
selves from inspection of Fig. 10, which represents the 
zone of fracture of the welded sample C2 and by com- 
paring it with that of the unwelded sample Cl 
(Table III.). The consequent structural modification, 
partly analogous to that undergone by copper, is illus- 
trated in Fig. 11 (enlarged about 45 diameters, usual 
etching) which represents the intermediate zone between 
the fused welding material and the original surface of 
sample C2(Table III.). Towards the left of this figure 
we notice numerous vacuoles, while these are absent in 
the fine-textured welding material, made up of small 
insule of lead and of ‘‘ solid solution” 8, immersed in a 
sea of ‘solid solution” a. 

Admitting all that precedes, we may reasonably expect 
that an appropriate reheating of the welded portion will 
prove even more efficacious than in the case of copper, 
because, in addition to relieving the internal strains of the 
metal set up by the process of weld'ng, it tends to restore 
vo it an improved homogeneity of structure. 








Ercuep Section oF Fusep Zone ‘‘C” Bronze WELD. 


MacniricaTiIon 45 DIAMETERS. 








large numbers within the welding zone, despite all the 
preventive precautions that could be taken, was intensified 
in the case of these alloys yd the extreme facility with 
| which the zinc contained in the metal oxidises. In the 
|accompanying Table IV. are set forth the results 
| obtained from shock tests and from chemical analysis of 
the various samples. Microscopic examination, confirm- 
ing the results here tabulated, leads to the same con- 
clusions as those postulated in regard to the bronzes. In 
| order, therefore, to avoid needless repetition, the reader 
is referred to what has already been said on that point. 

e may note, however, in these alloys a diminution in 
the capacity, when heated, of absorbing the products of 
combustion of the welding flame ; coincidently with this 
diminution the liability of the welded parts to fracture 
along the margins of the chamfer decreases. In confirma- 
tion of the results yielded by chemical analysis, Fig. 12 





Fic. 13. Ercuep Section or ALUMINIUM 
Weitp. Maenirication 70 DIAMETERS. 








’ Brass. Maenirication 75 DIAMETERS. 

















Fic. 15. Fractures or WELDED AND 
UNWELDED ALUMINIUM. 














TasLe IV.—Shock Tests, with the Charpy Apparatus, on 
88 Specimens. 
3.) 2 }2 |, (Mean Chemical Analysis | 
2| @ = 3 é\8s 
F &S 8% #4) | Remarks. 
65) 33 (32 | $3 ofthe Of the 
$2 66 —£< |S" | Metal. | Weld Zone. | 
= “deg kg.- | per cent. | per cent. | 
| mm. | o 
Ml Re- | f Cu=60.2 | a 
neeeeg | } 128 | 4.646 | { - seme Not welded. 
M2) Cooled | 141 2.112 _ Cu =69.3 |\Welded; 
in air) finely gran- 
after ular frac- 
welding ture ; num- 
erous vacu- 
oles. 
wa 
ea , 
| after ss 2 616 _ oo Ditto 
—s o 
N4 e- u= 55.18 . 
heated | +128 | 4.646 { ig Not welded 
Welded; 
N5 Re- | | me . iu 7 - 
heated \Cu=68.75 graine 
after | 140) 2.286 er { Mn= 1.2 fracture; 
welding numerous 
vacuoles 











Fic, 14. 


Ercuep Section or ALUMINIUM WELD, 
SupseQuEnt TO Torsion Test. 


(enlarged 75 diameters, simple etching) reproduces the 
structure of the intermediate zone between the origin 
metal and the fused welding material (sample 2, Table IV.); 
while in the former, towards the left of the figure, we 
observe the typical structure of the alloy, consisting of 
mixed crystals of the “solid solutions” a and 8; in the 
latter we note the presence of a single constituent, the 
“solid solution” a, resulting from the considerable de- 
crease in the percentage of zinc revealed by chemical 
analysis. In this portion of the metal numerous inclusions 
of oxide of zinc, formed in the course of the welding 
process, are to be seen. 

Conclusions.—The results obtained and the observa- 
tions recorded in this triple series of investigations con- 
cerning the oxy-acetylene autogenous welding of copper 
and its chief alloys demonstrate :— 

1. That rapid heating and sudden fusion of the metal 
subjected to welding greatly modify its physical and 
mechanical properties, developing within it internal 
strains and structural alterations which are of detri- 
mental effect. 

2. That the structural modifications which take place 
in the process of welding, apart from the alterations in 
composition of the metal, may be classified under two 
principal headings :—(i.) coarse crystallisation of a single- 
constituent metal; and (ii.) minutely heterogeneous 
structure of an alloy consisting of two or more elements. 
We must also take into account the discontinuity of 
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TABLE V.—AvtTocEnous WELDING OF ALUMINIUM AND ALUMINIUM ALLOYS. 

















Mean | Cold- 
No. of | Mean Dimensions | y Thermal and. | Average Blonewion| ‘Con Renae siti 
Sample.* of Sample. ) " aA traction. | 
ment. Stress. Breaking the Weld 
Point. Zone. 
min, | kg. per per cent. deg. 
| sq. mm, 
Pure Aluminium. 
8 1 Diameter = 16; - 12.7 16 8.3 _— Not welded. 
useful length = 100 ; 
8 2 Ditto Reheated 11.5 185 7.8 _ Ditto. 
8 3 Ditto \Cooled in air after 54 43 14.5 — Welded; rupture at the weld; 
| welding fibrous fracture with vacuoles. 
S 4 Ditto | Reheated after 8.6 5.1 13.2 — Same as above, but fracture oxi- 
welding | dised. Vacuoles not mentioned. 
8 5 Diameter = 8 ; — 16.8 | 10.0 4.0 _ Not welded. 
useful length = 80 | ; 
S 6 Ditto Reheated 14.2 | 161 3.2 189 Ditto. 
8 7 Ditto Cooled in air after | 7.6 4.0 7.0 180 Welded; rupture at the weld; 
welding | fibrous fracture. ‘ 
8 8 Ditto Reheated after | 7.0 8.8 6.5 — Ditto ditto. 
weldin | , E 
89 | Ditto Hammered after | 82 5.1 63 180 Ditto ditto. 
} welding . 
$10 | Ditto Hammered and re-| 8.6 15.6 5.5 — Ditto ditto. 
heated after weld-) 
ing 
811 20 x 5; useful _ | 12.0 7.2 16.8x 1.9 a _ Not welded. 
length = 100 : 
812 Ditto Reheated } 11.4 14.2 16.9 x 3.5 180 Ditto. 
813 Ditto Reheated after 7.7 9.2 18.2x 3.2 = Welded; rupture at the weld; 
welding \ fibrous fracture. ( 
814 Ditto Hammered and re- 9.2 17.5 , 16.525 180 Ditto ditto. 
heated after weld- | 
ing 
Aluminium Alloy. 
T15 Diameter = 10 ; -- 18.5 13.5 6.5 - Not welded. 
useful length = 100 . 
T16 Ditto Reheated | 15.8 18.1 7.0 _ Ditto. 
T17 Ditto Cooled in air after | 5.0 09 100 — Welded ; rupture at the weld; 
welding coarsely granular oxidised frac- 
| ture ; vacuoles. 
T18 Ditto Hammered and re- 7.2 2.1 97 — Welded; rupture at the weld; 
heated after weld-| medium - grained fracture ; 


ing 


* Two samples, prepared and treated in identical fashion, correspond to each number. 


Taste VI.—Shock Tests, with the Charpy Apparatus, 
on Aluminium Specimens. 














welding. 


; , | 
- 2 2& Bis oe 9 | 2o | 
“g BSE) ahs. i 2 | _f?s 
a 3 23 Ese¢e | $e ee Zpox Remarks. 
of S25 S858 | SE | 82) Ess 

yt BFS & E os | ae | gz 
| dey. | kg.- | | 
| | mm. | 

Si Rode 22) _ 117 | 7.181 -— Not welded. 
|} nm, in) | | | 
idia, | | 

82) Ditto | Reheated 110 | 8.936/ 27.2 Ditto 

83 Ditto Cvoled in’ 141 | 2.112 _ Welded; 
| air after’ | medium- 
| | welding grained 
| | fracture ; 
| | small vacu- 

| | oles. 

84 Ditto ‘Reheated | 119 6.698 25.0in the Same as 
| after weld- } | wel | above, but 
| ing } | no vacuoles 

S85 | Ditto Hammered | 128 | 4.646 | 27.2 Ditto 

and = Re- | 
heated after | 
| 





structure attaching to metals in which there are oxide 
inclusions or vacuoles. 

3. That the deficiency in mechanical properties most 
conspicuous in all that regards the tenacity and elasticity 
of a metal is expressed in the case of copper by an average 
reduction of 50 per cent. in the capacity to resist fracture, 
and an increase of about 30 per cent. in brittleness, 
whi'e the percentage ductility is reduced to about 
a tenth of the original. In the case of bronzes and 
brasses the deficiency in mechanical properties is not 
susceptible of accurate measurement, but it is greatly 
intensified and proportionately detrimental as the number 
and variety of the constituents of the alloy subjected to 
welding ave ine , 

4. That, while mechanical treatment, such as hammer- 
ing along the zone of welding, has practically no useful 
effect on the perties of the welded metal, thermal 
treatment, such as reheating, prolonged for a suitable 
interval at a fixed temperature, exerts an undoubted 
ameliorative influence, since in the first it relieves 
the latent internal strain set up by the sudden tem ture 
changes involved in the proces of welding, and, in the 
second place, it restores homogeneity to the structure of 
the metal itself. Consequently, and more particularly in 
the case of alloys made up of several constituents, the 
conditions of cooling of the welded metal are of special 
importance, the slower the cooling the greater being the 
ameliorative effect. 

5. That considerable variations—diverse according to 
the manner in which the process of welding is applied 
—occur in the composition of bronzes and brasses; 
these variations are the more extensive the greater the 
number of constituents of which the alloy is made up, 
and also in a to the affinity of these constituents 
for oxygen and to the volatility of ths oxides formed 
therefrom. Thus, for example, in the bronzes of type B 
(Table III.), in the welded zone, there is an a 
diminution of 19.0 per cent. in the proportion of tin ; 
while the loss of zinc, a more easily oxidised metal than 


| crease in the welded zone amounts to 28.7 per cent. 


vacuoles. 


tin, amounts to 22.3 per cent. (the original proportion 
present being smaller than that of tin). In brasses, 
wherein the percentage of zinc is much higher, its = 

e 
must also bear in mind that the oxides thus formed have 
a tendency to diffuse easily into the metal, greatly modi- 
fying its properties. In pure a ge subjected to the 
welding process changes in chemical composition cannot 
be cman, as the metal is made up of a single constituent ; 
and it is only seriously affected by oxidation when the 
necessary gene me have been omitted in the process of 
welding, the suboxide then formed diffusing with great 
facility into the copper. 

6. That, es into account the results obtained and 
the conclusions here postulated, we may assert that the 
oxy-acetylene autogenous welding of copper and its prin- 
cipal alloys has a practical application, limited to those 
parts of machinery which are not of large dimensions and 
are not subjected to severe mechanical stresses. 


B.—Oxy-AcgTYLENk AUTOGENOUS WELDING OF 
ALUMINIUM. 


The experiments on this froup were carried out with 
two types of metal, one designated by the letter S 
(see Tables V. and VI.), consisting of pure aluminium 
containing 99 per cent. of the metal,* in the form of rods 
of two different diameters (30 mm. and 12 mm. respec- 
tively), and of flat bars 6 mm. thick ; the other, desig- 
nated by the letter T (see Table V.), in the form of rods, 
15 mm. in diameter, consisting of aluminium alloyed with 
3 per cent. of copper (a type of alloy in common use 
industrially). e welding material consisted of thin 
rods of metal of identical composition with S and T 
respectively. The experiments were conducted under 
precisely the same conditions as those of the previous 
series, especial care being taken to avoid oxidation, to 
which the metal is so easily liable during the process of 
welding. For this purpose appropriate deoxidisin 
ge wy were used. In the accompanying Tables V. an 
I. the results obtained are set forth in detail. 
Micrographic study of the several samples, pursued by 
the same method as that followed in the foregoing series 
of investigations, enabled one to identify without diffi- 
culty the welding zone by its ly granular struc- 
ture. This structure is a consequence of the high tem- 
perature attained by the metal in fusion, and is illus- 
trated in Fig. 13 (e 70 diameters ; etching by an 
aqueous 10 per cent. solution of caustic potash). This 
represents the weld-zone of sample S7 (see Table V.); 
the thin, dark filaments or th is which it reveals are the 
margins of the big crystals, while within the crystals 
themselves are seen small and exceptionally numerous 
dark, rounded inclusions—less abundant in the other 
samples—formed by the oxide which has remained im- 
prisoned in the metal. In this case oxidation was espe- 
cially active during the process of fusion. This structure, 
which repeats itself in the various samples of type 8, 
undergoes modifications varying ——s to the different 
treatment to which the metal issubjected. Hammering, 
for instance, tends to approximate the structure of the 
weld-zone to the original texture of the metal, whilst 
reheating tends to make the texture of the entire weld- 





* Kindly supplied by the British Aluminium Com 5 
Limited, Sodite. — 








zone hom eous, eliminating the internal strains set 
up within the metal as a consequence of rapid fusion and 
similarly rapid cooling. 
In contradistinction to the phenomena observed in the 
case of copper, the oxy-acetylene autogenous welding of 
ure aluminium resulis in an intimate union between the 
atter and the welding material, the two substances form- 
ing an inseparable corpus, as is shown by bending and 
torsional tests (in the cold). This is clearly seen in Figs. 
14 and 15; the former shows a section (polished, then 
etched with a hydrochloric acid solution of —s chloride) 
of the weld-zone of a sample which has undergone the 
above-mentioned torsional test. In it no discontinuity of 
the metal can be traced, nor any inclusions of slag ; and 
we can only note the coarse crystallisation characteristic 
of the fn = | when subjected to very high temperatures. 
The second figure (15), on the other hand, shows on the 
left, in the fracture-zone of a welded sample ruptured in 
the torsional test, undoubted deformation of the metal in 
the neighbourhood of the fracture-surface: this deforma- 
tion being, however, actually less marked than in the 
original non-welded metal (on the right of the figure) is 
an additional proof of the complete and intimate union 
of the welded portions. These observations are con- 
firmed also by the contraction which takes place in the 
fracture-zone of the welded metal subjec to the tor- 
sional test, and by the high coefficient of quality recorded 
in the case of the welded samples (see Table V.). We 


as a result of tests carried out on samples of consider- 
able dimensions (see Table V., 3 and 4) are somewhat 
low, on account of the difficulty of obtaining a perfect 
weld in the innermost portions of the chamfer. The 
results yielded by the second series of tests carried out 
with aluminium, alloyed with 3 per cent. of copper 
(type T), tend to prove by the low values obtained that 
the addition of copper to the aluminium facilitates oxida- 
tion of the metal during the process of welding, the com- 
plete success of which cannot, therefore, be guaranteed. 

Conclusions.—The data accumulated and the observa- 
tions made in the course of this series of experiments 
a the oxy-acetylene autogenous welding of aluminium, 
show :— 

1. That sudden heating and rapid fusion of the metal 
subjected to the welding process alters its physical and 
mechanical properties in a manner analogous to that 
observed in the case of copper, though in less degree. 
They set up within the me tent internal strains, and 
modify its structure detrimentally. 

2. That the structural modifications, induced by exces- 
sively rapid heating during the process of welding, take 
the form of coarse crystallisation of the metal. 

3. That, so long as all the necessary precautions are 
observed in the process of welding, the changes in the 
mechanical properties of pure aluminium, such as break- 
ing strain, aactilit , and hardness of the weld-zone, are 
not very marked, although a notable increase in brittle- 
ness is observable, as is shown by the results of shock 
tests. The presence of copper, however, modifies pro- 
foundly, in a detrimental sense, the mechanical proper- 
ties of aluminium. } 

4. That, in consequence of the feasibility of achieving 
with pure aluminium a perfect and homogeneous weld of 
the metal, both mechanical (hammering) and thermal 
(reheating to 450 deg. to 500 deg. Cent.) treatment is 
extremely efficacious, in that it sets up greater homo- 
geneity in the weld-zone, and eliminates the effect of the 
excessively rapid heating undergone in process of welding, 
ameliorating consequently the quality of the metal. __ 

5. That whenever aluminium contains small quantities 
of other elements easily oxidisable at high temperatures 
(as, for example, copper), the oxidation of the metal in 
fusion is facilitated, also the inclusion within it of 
granules of oxide detrimental to the mechanical proper- 
ties of the weld-zone. : 

6. That, taking into account the results obtained, as 
also the foregoing conclusions, we may assert that the 
oxy-acetylene autogenous welding of aluminium, when 
carried out with the necessary precautions, is —— of 
extensive application in practice, especially for the auto- 
genous welding of small machine parts. 








Crry AND GuiLps oF Lonpon Insti TuTE.—The Council 
of the City and Guilds of London Institute have con- 
ferred the Fellowship of the Institute upon Mr. Alfred 
Chatterton, C.I.E., B.Sc., and Mr. W. D. B. Duddell, 
F.R.S. This distinction is extended to those students 
who have obtained the Associateship of the Institute and 
spent at least five years in actual practice, and by original 
and valuable research work or otherwise have contributed 
to the advancement of the industry in which they are 
e 





Tur DunpeRLtanp Iron Company.—Fresh efforts are 
being made to raise capital for this, hitherto, luckless 
undertaking on the basis of the results obtained by 
means of the Ulrich separator, which has been tested 
to the extent of some 1000 tons, and has winner A given 
satisfaction. The TF oe comprises a further working at 
the rate of some 500 tons of ore within the 24 hours so 
as to fully ascertain the financial results. Should this 
additional trial working confirm the satisfactory results 
already obtained with the separator, there ap to 
be a p t of the company proceeding to work on the 
large wale evigtaalt pro . The financial side of 
the matter was nearly completed when the Balkan War 
broke out, and the Norwegian Government will probabls 
have to be approached in connection with the requisite 
water power. The a Government has on # 
previous occasion shown willingness to meet the wishes 
of the Dunderland Company, but the concern was then 





unable to offer the guarantee asked for. 


must bear in mind, however, that the values obtained , 
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CATALOGUES. 

Ebonite Tubing, Pumps, and Fittings.—An illustrated 
catalogue and price-list dealing with ebonite Pipes, cocks, 
gauge-glasses, pumps, injectors, and other appliances for 
handling acids and other corrosive liquids in chemical 
works, has come to hand from the India-Rubber, Gutta- 
Percha and Telegraph Works Company, Limited, 
100-106, Cannon-street, E.C 

Air-Compressors.—A catalogue of small air-compressors 
for starting gas-engines, raising liquids, blowing dust out 
of electrical machinery, inflating motor-car tyres, and 
other similar work has been issued by Messrs. W. H. 
Bailey and Co., Limited, of, Albion Works, Salford, 
Manchester. Particulars are given of both stationary and 
portable machines driven by electric motors, belts, or 
hand power, and prices are quoted in most cases. 


Protection of Iron and Steel against Corrosion.—We have 
received from Messrs. William Briggs and Sons, Limited, 
of Dundee, a pamphlet relating to their bituminous solu- 
tions and enamels for protecting iron and steel structures 
from corrosion. Numerous illustrations of bridges, cranes, 
mining head-gears, chemical stores, refrigerator condenser- 
coils, warships, steamers, floating docks, caissons, and 
other structures on which the firm’s materials have been 
used, are included in the pamphlet. 


Surveying Instruments.—Messrs. Kern and Co., of 
Aarau, Switzerland, whose London representative is Mr. 
H. E. Hay, Peninsular House, Monument-street, E.C., 
have recently sent us a copy of a special catalogue relating 
to Kern’s tachometric-plane table equipment. The in- 
strument, which combines the functions of a theodolite, 
level, and plane-table, is illustrated and described, and 
prices are stated for three standard sizes. The Wild- 
Kern topographical slide-rule for facilitating calculations 
in connection with the plane-tables, is also dealt with. 


Gilled Tubing. — Messrs. Edward Lomer and Co., 
Limited, of 110, Fenchurch-street, E.C., have sent us a 
leaflet giving particulars of Sauerbier patent spiral-gilled 
tubing for heating, drying, and refrigerating plants, and 
for many other purposes. The tubes are manufactured 
by the Diisseldorf branch of the ‘‘ Phcenix” Aktien- 
Gesellschaft fiir Bergbau und Hiittenbetrieb, from seam- 
less Siemens-Martin steel tubes, with corrugated spiral 
gills, the whole being galvanised. They are claimed to 
give a large heating surface combined with great strength. 
Messrs. Lomer are the sole agents for these tubes in the 
United Kingdom. 

Locomotive Speed Indicators and Recorders.—The Hasler 
Telegraph Works, of 26, Victoria-street, Westminster, 
S.W., have sent us a copy of a pamphlet they have 
issued to illustrate various methods of applying the 
Hasler speed-indicators and recorders to locomotives and 
rolling stock of steam and electric railways. The object 
of the book is to assist the drawing offices of the locomo- 
tive and carriage works in determining suitable arrange- 
ments of driving gear for the instruments, full particulars 
of which will be found in EnGingertnG, vol. lxxxvii., 
page 182. We learn that over 20,000 instruments have 
been manufactured and supplied for use on some 85 
different railways in all parts of the world. 


Threading-Tools and their Upkeep.—A four-page pam- 
phlet bearing this title and addressed to works managers, 
tool-room foremen, and others interested in the upkeep 
of engineers’ tools, has reached us from Messrs. George 
W. Goodchild and Partner, 30 and 32, Farringdon-road, 
E.C. The pamphlet first deals with the production of 
threads by means of multiple-pointed roughing-tools and 
single-pointed finishing-tools, and afterwards refers to 
the method of grinding chasers. Tool-holders for chasers 
or single-point threading-tools, and a specially-designed 
machine for grinding the tools, are also illustrated and 
briefly descri ; both the tool-holders and grinding- 
machines are manufactured by Messrs. Ludw. Loewe 
and Co., of Berlin. Data relating to Whitworth, metri- 
cal, British Association, and other standard screw-threads, 
are also given in tabular form for reference. 


Steam-Pumps.—Messrs. W. H. Bailey and Co., Limited, 
Albion Works, Salford, Manchester, have issued a sec- 
tional catalogue of ‘‘ Davidson” steam-pumps. These 
pumps, which are of the single-cylinder direct-acti 
type, are claimed to be much simpler and more economica 
than duplex or fly-wheel pumps ; it is also mentioned that 
the valve-gear is such that a full stroke is ensured under 
all conditions. The catalogue gives full particulars of 
vertical and horizontal pumps for boiler-feeding and 
general purposes, and also of special pumps for handling 
molasses, ammonia, spirits, and other liquids. Several 
types of air-pumps, double-ram pumps, hydraulic-pres- 
Sure pumps, and deep-well pumps are also dealt with. 
We also find particulars ond illustrations of ‘*‘ Denaby ” 
sinking-pumps, ‘ Davidson” ash-ejectors for steamers, 
and ‘‘ Acqua-Thruster” pulsating-pumps; the latter are 
specially recommended for coal- ing. 


Shaping-Machines.—Messrs. W. A. Walber and Co., 
of 88, Victoria-street, Westminster, 8.W., have sent us 
& copy of their catalogue, No. 21, dealing with “Thule” 
high-speed crank-geared shaping-machines, for which 
they are sole selling agents. The catalogue gives a 
general specification for the machines, which are made in 
Sizes having strokes of 14 in., 16 in., 20 in., and 25 in.; 
the largest size is back-geared, and other sizes can be 
back-geared if desired. All sizes are designed for heavy 
cutting at high s s. Other special features of the 
design mentioned include extreme length of feeds, quick- 
return motion of ram, and instantaneous change of stroke 
while the machine is in motion. Prices are quoted for 
cone-criven machines, but any one can be fitted with 
peas box and single pulley, or with gear-box for driving 
’y an electric motor ; prices for these gears are quoted as 





extras. The catalogue also illustrates some specia attach- 
ments, sans me | tilting-table top, revolving table, auto- 
matic down-feed, device for shaping concave surfaces, and 
an arrangement for key-seating pulleys, fly-wheels, &c. ; 
prices are quoted for fitting these and other attachments. 


Electric Cables.—A pamphlet relating to their whipcord- 
braided flexible cables for use in mines, factories, and 
workshops, has reached us from Messrs. W. T. Glover 
and Co., Limited, of Trafford Park, Manchester. These 
cables are suitable for conveying current to portable 
motors and lamps, and for other work in which the 
exterior of the cable will be subjected to considerable | 
abrasion. The pamphlet points out that the new Home 
Office regulations will not permit metallic armouring to 
be used as a conductor for earthing motor-frames, &c., so 
that an earth-core, laid up in the cable, is necessary in 
most cases where flexible trailing-cables are u for 
power purposes. One of the reasons for employing 
metallic armouring has therefore been rendered inopera- 
tive. The company therefore consider that their 
whipcord braiding forms the most suitable and econo- 
mical mechanical protection for trailing cables, since 
leather, although very satisfactory for the purpose, has 
the disadvantage of being high in first cost. 

Derricks and Hoisting-Engines.—We have received 
from the Lidgerwood Manufacturing Company, of 96, 
Liberty-street, New York, U.S.A., whose London 
address is Caxton House, Westminster, 8.W., a catalogue 
in which they give particulars of derricks, derrick 
fittings, standard steam and electric hoists for derrick 
work, hand-power winches, grab-buckets, wire-rope and 
rope blocks, sheaves, and various fittings and accessories 
for lifting work. The catalogue first deals with thecom- 
pany’s standard designs of guy-rope and stiff-leg derricks, 
and points out some of their special features. Among 
the latter it is mentioned that a ball-and-socket joint is 
used to connect the mast to its foundation. It is also 
stated that the sheave pins are made of uniform diameter 
for all sheaves in each size of standard derrick, so that 
the sheaves can be shifted about as desired ; the sheaves 
are all fitted with ‘‘ Metaline” self-lubricating bushes. 
The catalogue also illustrates portable electric cranes for 
warehouses, and Lidgerwood-Crawford excavating ma- 
chines. In conclusion, several excellent half-tone repro- 
ductions of photographs are given, showing derricks in 
use for erecting structural steel-work, and handling 
timber, masonry, and other materials. 


Switchboard Panels.—Messrs. Ferranti, Limited, 78, 
King-street, Manchester, have sent us a copy of their 
latest list of totally-enclosed high-tension ironclad switch- 
board els for pressures up to 6600 volts. These panels, 
a omen of which may be arranged side by side to form 
a complete board, are constructed of substantial iron 

lates built up on a cellular framework of angle-bars. 
The front of the panel is closed by two hinged doors, one 
above the other, which are mechanically interlocked with 
the switch-gear for safety. The descriptive matter of the 
list is very complete and clear ; but its special feature is 
the method adopted to enable foreign and colonial cus- 
tomers to order most elaborate panels by cabling two 
words only, instead of forty or more, as would be required 
with an ordinary telegraph code. This result is obtained 
by assigning a root code-word to the simplest possible 
panel in the 100, 200, and 300-ampere series dealt with in 
the list. To this root-word are added endings which 
depend upon the combination of switches and trip-coils, 
ammeters and voltmeters, and current and potential 
transformers, chosen by the customer. These endings are 
arranged in five tables, which also give the prices. Clear 
instructions for the use of these tables are given, and 
examples of cablegrams are included, with their trans- 
lations, to explain further the method of working the 
code. Another important point mentioned is that the 
code is so arran that, if the instructions given are 
properly attended to, the correct combinations of current 
and potential transformers are ensured in all cases. 


Fuses for Blasting tions.—A pamphlet relating to 
Bickford’s patent volley-firers and instantaneous fuses, 
for simultaneously exploding a number of charges in 
blasting operations, has reached us from the makers, 
Messrs. Bickford, Smith and Co., Limited, of Tucking- 
mill, Cornwall. A volley-firer consists of a tin tube 
containing a disc of explosive material. In one end 
of the tube are grouped a number of lengths of instan- 
taneous fuse, of which one length runs to each of 
the charges to be exploded. To the other end of the 
oy 8 a length of safety-fuse is attached. When 
the latter is lighted it burns slowly, eventually ignit- 
ing the explosive material in the volley-firer. is 
in turn simultaneously ignites the ends of all the instan- 
taneous fuses, which burn at the rate of over 150 ft. per 
second, so that the charges are all exploded practically 
simultaneously, even if the instantaneous fuses are not 
all of the same length. The —— also illustrates 
another method of ucing the same result, but more 
especially adapted for quarry and surface work, where 
it is desired to bring down large faces of stone. is 
method consists in connecting a length of instantaneous 
fuse at right angles to the direction of the safety fuse, 
and connecting other lengths of instantaneous fuse to 
the former by means of tee-pieces ; one of these branched 
fuses runs to each of the blasting charges. The pampblet 
states prices for both of the above-mentioned forms of 
volley-firers, and also for safety fuse and instantaneous 
fuse. The latter is made in four qualities for use in dry 
ground, damp ground, subaqueous work, and submarine 
work respectively. An illustrated account of the demo- 
lition of a brick-arch road-bridge over the Great Western 
Railway (reprinted from ENGINEERING of Janu 13, 
1893, page 31) is also included in the pamphlet ; the firm’s 
tubular volley-firers were u in this work. Several 





testimonial letters from users are also reprinted. 


FOREIGN ENGINEERING PROJECTS. 


WE give below a number of foreign engineeri jec 
for several of which tenders are ate Fart aay coal 
culars concerning these projects can be obtained from 
the Commercial Intelligence Branch, Board of Trade, 73, 
Basinghall-street, London, E.C. 

Spain: The pa, | notices are extracted from the 
Gaceta de Madrid :—(1) Tenders will be o on De- 
cember 18 at the Ministerio de Fomento, rid, for the 
construction and working, with the assistance of a State 
subsidy, of a secondary railway from Haro to Ezcaray ; 
(2) tenders will be received up to February 1, 1913, for the 
construction and working, with the assistance of a State 
subsidy, of asecondary railway from Pontevedra to Lugo, 

ssing by way of La Estrada and Lalin; (3) Dom 

anuel Dorao y Gonzalez has applied for a concession 
for the construction and working of a secondary railway 
from Valladolid to Toro, egem Rd way of Tordesillas, 
and from this point to Cubé del Vino; (4) the municipal 
authorities of Calafias invite tenders, which will be 
opened on November 30, for the establishment of a 


central electric generating station, designed to su 
| electric light for the needs of the town. The Gaccta ae, 


publishes a decree authorising the Ministerio de Fomento 
to call for tenders for the construction of breakwaters and 
wharves in the Port of Valencia. Although these con- 
tracts will probably be awarded to Spanish firms, never- 
theless the carrying out of the works may involve the 
purchase of material outside Spain. 

Italy (Sicily): The Gazzetta Ufficiale, Rome, notifies 
that tenders will be opened on November 26, at the offices 
of the Italian State Railways, Rome, for the construction 
of eight miles of line from Assoro Scalo to Bivio Assoro 
(Sicilian Complementary Railway system). The upset 
price is put at 2,678,000 lire (107,120/.). Although this 
contract will probably be awarded to an Italian firm, 
nevertheless the carrying out of the werk may involve 
the purchase of some material outside Italy. 

Austria-Hungary: H.M. Embassy at Vienna report 
that, at the reopening of the Austrian Reichsrath on 
the 22nd ult., the Minister of Finance, in presenting the 
Budget Estimates for 1913, stated that loans to the 
amount of 5,416,000/. will be required during the coming 
year; nearly the whole of this sum will be devoted to 
improving the State railways. The Zentral-Anzeiger 
fiir das iffentliche Lieferungswesen, Vienna, states that, in 
connection with the proposals for cutting a way through 
the Belvedere (Prague), two schemes have been put for- 
ward by the Prague City Surveyor, one for boring a 
tunnel, 150 yards long, at a cost of 4,260,000 kr. (177, 5004. ), 
and the other for making a cutting, the cost of which is 
estimated at 5,350,000 kr. (222,900/.). 

Russia: The Torg.-Prom. Gazeta, St. Petersburg, 
states that an ordinary expenditure of 12,931,274 roubles 
has been provided in the 1913 Budget for the carrying out 
of harbour works in Russia (against 9,445,930 roubles in 
1912), together with a sum of 4,318,757 roubles for special 
purposes. The Committee for Harbour Works intends, 
inter alia, to establish two meteorological stations on the 
coast of the White Sea and one on the Island of Nikonov. 

Mexico: The Diario Official publishes the text of a 
concession granting to Castafieda Gonzalez y Cia. the 
right to use 773 litres of water per second from the 
River Sabinas for irrigation purposes. Exemption from 
customs duties is granted on any equipment which it may 
be necessary to import for carrying out the work. 

Brazil : The Diario Official publishes a decree (No. 9794 
approving the plans and estimate of 5,497,435 milreis an 
141,755l. submitted by the Great Western of Brazil Rail- 
way Company, Limited, for the construction of a 78- 
mile extension of the Independencia-Piauhy section of 
the Conde d’Eu Railway. The Diario also contains the 
following two decrees :—No. 9815, approving the plans 
and estimate of 1,332,885 milreis for the construction of 
19 miles of line commencing at Jacobina on the line which 
_ the Sio Francisco and Bahia Central Railways; 

o. 9816, ear-marking, in favour of the Ministry of 
Communications and Public Works, a sum of 300,000 
milreis to defray the expenses of surveying operations 
connected with the pro’ extensions of the Cearense 
Railway system. (Milreis = 1s. 4d.) 





Tur German Navy.—Delays are occurring in the con- 
struction of some new ships which the German Admiralty 
is at present building. e ironclad Koenig Albert, for 
instance, cannot be launched before July next. 





ARGENTINE RatLways.—During the past year the 
Buenos Aires Western Railway Company completed 
a branch from La Zanja to Gonzalez Moreno, 46 miles, 
an extension of the Trenel branch, 26 miles, and a branch 
to the Western Land Company’s property at Liniers, 
1 mile. An extension from Bagnal to Colonia Alvear, 
123 miles, is adso practically completed. Concessions 
have been applied for by the company for two short 
branches of 20 and 35 miles sepeevens, to the south and 
west of Colonia Alvear. considerable progress has 
been made with a scheme for the eleetrification of certain 
suburban lines, and the construction of an underground 
goods tunnel from the Once to the docks; these two 
works are proceeding simultaneously, and it is also pro- 
posed to lower and quadruple the existing double track 
from Caballito to Liniers, 5 miles, and to quadruple the 
track from Liniers to Haedo, 3} miles. Te is further 
proposed to erect a power house for the supply of electric 
current. The Buenos Aires Great Southern Company 
will join in the cost of constructing the power house, 
paying for the cost of working in proportion to the 
amount of current which it uses. The working expenses 
of the Buenos Aires Western system were reduced in the 
—_ months ending June 30, 1912, to the extent of 
52, ‘ 
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GUNS AND EXPLOSIVES. 


27,131/11. G. E. Elia, Paris, France. Submarine 
Mines. [3 Figs.) December 4, 1911.—This invention relates to 
submarine mines of the kind in which the spring of the striker is 
automatically cocked and then released to explode the mine when 
the same comes into contact with a vessel, and according thereto, 
the spring is retracted and then released by the buoyancy of the 
mine itself and is put into action when the mine is struck by a 
moving ship. A chamber b is arranged in the interior of a sphere 
@; this chamber may be in the shape of a cone, and to its apex 
there is fixed a tube c in which a cartridge d provided with a 
detonator is arranged. The cartridge d is supported by a cylinder 

rigidly connec to a frame g fixed to the hollow spherea. A 

iston h, adapted to reciprocate in the cylinder /, carries a er, 
and a spring bearing on a collar in the cylinder / controls the 
striker. The striker rod m is provided with a reduced portion 
ending in a head o, and this head is imprisoned by claws pivoted 
to acommon pivot g carried by a rod r to which a shackle is fixed 
for securing the anchoring cable. The heads of the claws are 
adapted to slide in the lower of the cylinder / which main- 
tains them in the position illustrated in the drawing, while a 
spring constantly tends to se te the claws from each other. 

he rod r ends in a collar u which normally bears upon the inner 
end of an extensible arm », v! of ordinary construction pivoted to 
the mine, A spring key 2 (Fig. 2) is provided for locking the 
extensible arm v, v! in the tion represented in the drawing. 


a 





When the parts of the mine are assembled, the key « is arranged 
in the position shown in Fig. 2, in which it prevents any move- 
ment of thearm v, v! around its pivot and also prevents its 
extension, the key being locked in position by a block of sal 
ammo The inner end v! of the arm », en prevents the 
collar u from protruding from the mine and maintains al! the 
parts in the position shown in Fig. 1, the ng which controls the 
striker not being cocked, When the mine is immersed, the anchor. 
ing cable attached to the shackle s holds the mine at the desired 
depth, acting through the collar u on the inner end v! of the lever 
v, vl, When the mine has been immersed for a certain time, the sal 
ammoniac block Ives, the arm v, v! extends and is then in 
such a position that it is free to oscillate. If a ship should strike 
the mine, the mine is caused to rotate about its vertical axis by 
friction nst the ship’s hull, and in this rotation the extensible 
arm v, vt by the ship’s hull, pivots about its axis z. 
Its inner end v! then escapes from the collar u, and the mine 
tends to rise owing to its buoyancy. ee es the sphere a 
and the parts connected therewith ascend while all the parts 
integral with the rod r remain at the same depth. This relative 
movement cocks the spring which controls the striker, while the 
claws, previously mentioned, slide in the lower part of the cylinder 
J. When the heads of these claws pass beyond the lower edge 
of the cylinder they release the head of the striker, which, owing 
to the release of its spring, strikes the detonator e, and explodes 
the mine. (Accepted August 21, 1912) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


11,124/12. The Ch Tool Com 
Limited, London: 8 H. Ms Manchester; ana 4 


e '. . es. 
{4 Figs.} May 10, 1912.—Ia@ a circular grinding-machine of the 
t in which the work is carried on a reciprocating table past 
e rotating hep een, and the machine is driven by a self- 
contained motor, the gearing for driving the work comprises a 
belt or equivalent drive from the motor to a shaft partly carried 
by, and moving with, the reciprocating work-table pi | geared 
to an u t carried by the ae work-table and 
a swing arm which drives through suitable gesrine, 
the work driving face- supported in an adjustable head- 
stock, all the shafts gearing being mounted on the outside of 
the machine, and being therefore readily accessible. a desig- 
nates the frame of the machine ; b the adjustable headstock, and 
¢ the adjustable tailstock, and d the oding-wheel, which is 
driven from an electric or other suitable motor e placed in a 
convenient posi Any known means for driving grinding. 
wheel d may be employed, and in the example illustrated, su 
means comprise a pulley f which is cow to the motor shaft 


ing sto 





pulley j mounted on the shaft of the grinding-wheel d which thus 
receives its rotary motion at the required sj . The face-plate 
+2 is driven from the shaft ¢! by a pulley & driving by a belt a 
pulley mm at the front of the machine. This pulley m is com- 
ined with, or coupled directly to, a spur-wheel n, which drives a 
—— o mounted upon a shaft p supported in bearings on 
eframe a, and on the reciprocating work-table w. Upon one 
end of this shaft » is secured a mitre-wheel gearing into a 
mitre-wheel fixed upon the lower end of a vertical shaft q, 
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and . the upper end of the vertical shaft gq is secured a 
second mitre-wheel a a mitre-wheel on a swing 
shaft.or arm 7 which may moved forward with the adjust- 
able headstock b as required into the poe indica’ by 
dotted lines in Fig. 2. At the other end of the swing arm r 
is a mitre-wheel geared by a train of wheels to a gear-box 8 from 
which the face-plate J? is rotated through a pinion and spur- 
wheel. The work-table w is reciprocated by any suitable known 
arrangement of driving gear which in itself forms no part of the 
invention. (Accepted September 4, 1912.) 


1. P. F. Oddie, Wimbledon. Air-Pumps. 
{2 Figs.] November 20, 1911.—This invention relates to air-pumps 
for use with condensers and the like, and refers to pumps where 
two separate cylinders are used, whose piston-rods are so con- 
nected that the piston of one pump cylinder is making an upward 
stroke while the piston of the other is making a downward stroke, 
the one cylinder acting as a so-called wet-air pump and the other 
asa ed dry-air pump, and has for its object the efficient 
cooling of the so-called dry-air pump. In order to cool the dry- 
air pump, the bottom of the barrel of the wet-air pump is, 
according to this invention, connected to the bottom of the 
barrel of the dry-air pump by means of a Pipe. This pipe may 
be formed as a coil or otherwise, passing through a ber 
in which cooling water is caused to circulate, and is fitted with a 
valve in order to regulate the amount of water that shall 
to and fro through the pipe. Referring to the drawing, 
which is a part section through a combined wet and dry-air 
pump, @ isthe wet-air pump cylinder and b is the dry-air pump 
cylinder. Each cylinder is provided with a suction opening ¢ com- 
ae with the condenser, so arranged that the condensed 
water shall flow into the wet-air pump cylinder under the foot 
valves, while air alone shall pass into the chamber below the 
suction valves of the dry-air pump. Each cylinder is fitted with 
a piston d and d! having valves loaded with springs or other- 
wise, and, in addition to the ordinary suction and head valves, 
auxiliary suction valves f are provided in order that air may be 
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drawn in du the “ageaae! part of the down stroke, as well as 
during the whole of the up stroke. The piston-rods d2 and d? of 
each cylinder are so connected together, by means of a beam A or 
otherwise, that when one piston is descending the other is 
ascending, and vice versd. pipe & connects the bottom of the 
barrel of the wet-air pump with the bottom of the barrel of the 
dry-air pump. This pipe passes through a cooler m, and pane 
formed as a coil or o! , 80 as to present a large 4 
surface to the circulating water or cooling mixture in the cooler 
m. In operation, as the dry-air pump bucket d! ascends and the 
wet-air pump bucket descends, water will from the wet-air 
mp barrel th: the pipe and coil k into the dry-air pump 
om being injec into the latter by the difference of pres- 
sures in the two barrels during this operation, and being cooled 
} An circulating water in the cooler m. On the return stroke 
tendency will be for the water to return through the pipe 
from the dry-air pump barrel to the wet-air pump barrel, since, 
owing to the loaded valves in the buckets, the pressure under the 
dry-air pump bucket will be in excess of the pressure under the 
bucket in the wet-air pump. With each change of stroke, there- 
fore, water passes to and fro in the pipe k, is cooled and injected 
into the dry-air pump cylinder, and by making this pipe and 
coil of sufficient capacity the dry-air pump cylinder may be cooled 
to any desired extent, without affecting, however, Fa ae 
the temperature of the condensed water delivered by the wet-air 





and drives a pulley A, and a series of pulleys i which drive a cone 





pump. (Accepted September 11, 1912.) 








25,644/11. Mavor and Coulson, 
vor, Glasgow. Lubrication. [7 


ited, and S. M. 
Ma igs.) November 17, 
1911.—This invention consists in .the lubrication of engines 
actuated by compressed air or otherwise, by causing oil con. 
tained within a well to be raised and projected upon the parts to 
be lubricated, by means of air under pressure derived from the 
source vided for serving the engine or generated by apparatus 
driven by the engine, and after use to drain back into the well, if 
required. In one example of the application of this invention to 
an engine, which in operation maintains more or less the same 
horizontal position, of the type comprising one or more cylinders 
arranged about a single crank, a well A is arranged below the 
level of the crank B, into which oil introduced into the crank 
case C is pted to gravitate. Within the well A, and axial!) 
directed towards the 8 to be lubricated, is an oil distributor, 
generally designated E, which may consist of a sleeve E, furnished 


@ 


Fig.t. 





























at one end with apertures E! for the free passage of the oil from 
the well into the sleeve, and, at its other end. witha nozzle D, fur- 
nished for the an oe of distributing the oil on to the parts to 
be lubricated. ithin the sleeve E a nozzle F is axially arranged 
with its mouth pointing in the direction of the distributing 
nozzle D, and connected fy means of a pipe F! with a supply of 
air under compression obtained from a supply pipe G which 
serves the engine. In action, with the sleeve E charged with oil 
and air under pressure issuing from the nozzle -F, the oil is pro- 
jected from the nozzle D upon the- parts to be lubricated. By 
this arrangement it is not essential that the well A should be dis- 
posed immediately beneath the crank-pin, although this arrange- 
ment may be adopted. In consequence of the force with which 
the oil can be projected, the oil may be deflected on to parts 
which are aot fe the direct line of projection, by providing de- 
flectors for the oil to impinge against, and from thence pass to 
the desired parts. (Accepted August 21, 1912.) 


11,445/12. H. Davey, Ewell. Sluices and Water- 
Gates. (2 Figs.) May 14, 1912.—This invention consists in a 
sluice or water-gate in which the rollers or wheels are mounted 
on and partially enclosed in the gate-post in such a manner as to 
project through the face thereof a sufficient distance to prevent 
contact of the juxtaposed faces of the gate and post. In carrying 
the invention into effect according to one form, a gate-pest of 
boxlike section is formed by assembling the trough-shaped part b 
and the closing part a. In the part ) a number of wheelsor rollers 
care mounted upon stationary axles d fixed to the gate-post. The 
position of the axle d is such that the periphery of the wheels ¢ 


Fig.1. 
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at one point ects beyond the outer surface of the part b, in 
order J pnd om penne of the gate e with the juxtaposed surfac : 
of the gate-post. At the parts where the wheels a bey gr 
the gate-post the parts thereof fit closely round the wees, £0 a 
to prevent the ingress of any substances which would be liable b 
interfere with the oe of the pa r. ony A we s 
oa of the gate-post, and serves for ction 
of or Stiter lbriealing material to the wheels ¢, suitable 
tters or ducts g being formed in the axles d for the purpose © 
troducing the lubricant between the co-acting surfaces of the 





wheel and axle. (4ccepted September 11, 1912.) 
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LITERATURE. 


Technical Report of the Advisory Committee for Aero- 
nautics for the Year 1911-12. With Appendices. 
London, 1912: His Majesty’s Stationery Office. 
[Price 11s.] ; ; 

Tue Report of the Advisory Committee for Aero- 

nautics for the year 1910-11 was published before 

the whole of the detailed technical reports were 
ready. This year the official Report to the Treasury, 
which is signed by the President of the Committee, 

Lord Rayleigh, the detailed technical reports and 

memoranda, and the abstracts of other litera- 

ture, mostly foreign, on the subject, appear simul- 
taneously in a Blue Book of 323 pages, almost 
entirely in small type. If it were not that an 
unbound stout book can easily be split to take out 
a particular section which one wishes to study, we 
should say that everybody interested in aero- 
nautics should have this volume bound without 
delay. For he will often consult it, and this applies 
to naval architects and marine engineers as well as 
to those especially engaged in aeronautical work, 
because these researches render it more and more 
clear that the laws which govern water currents are 
also applicable to air currents. There is, of course. 
nothing novel in that statement. Both water and 
air are fluids ; but the practical adaptation to one 
fluid of the rules holding for the other had to be 
worked out experimentally, and there is much to 
be learnt in this as in other respects from the new 

Blue Book on Aeronautics. 

Briefly to summarise, the problems under investi- 
gation and the results so far obtained are ex- 
pounded with remarkable lucidity in the official 
Report, which covers twenty-four pages of the book. 
The Report is followed by the appendices and 
abstracts. In some cases the reader is told in the 
Report to which of the papers of the appendix he 
should turn for further information ; in other cases 
the references can be found by consulting the general 
index of eighteen es, which includes also the 
abstracts of other literature. There are special 
name and subject indices for the abstracts of forty 
papers—some very valuable—which cover sixty- 
six pages of the volume. The care bestowed upon 
the preparation of these indices will be gratefully 
acknowledged by every reader. Though much of 
the research work still remains in the preliminary 
stage, the book abounds in useful constants, data, 
curves, and hints, of which the general reader, who 
fights shy of the mathematical deductions, will 
gladly avail himself. 

The Advisory Committee consists of Lord Ray- 
leigh, president ; Dr. R. T. Glazebrook, chairman; 
Rear-Admiral R. H. Bacon (who resigned in Decem- 
ber, 1911); Mr. Horace Darwin, F.R.S.; Sir G. 
Greenhill, F.R.S.; Major-General Sir C. F. Had- 
den; Mr. F. W. Lanchéster; Mr. H. R. A. Mallock, 
F.R.S.; Mr. Mervyn O’Gorman, Superintendent of 
the Royal Aircraft Factory at Farnborough ; Pro- 
fessor J. E. Petavel, F.R.S.; Acting-Commander 
C. R. Samson, R.N. ; Dr. W. N. Shaw, F.R.S. ; 
Captain Murray F. Sueter, R.N. (who retired in 
February, 1912, and was replaced by Commander 
Samson), and Mr, F. J. Selby, M.A., the secretary 
of the Committee, of Bushy House, Teddington. 
The Committee was appointed in May, 1909, to 
superintend the investigations at the National 
Physical Laboratory, and to advise generally on 
the scientific problems arising in connection with 
the work of the Admiralty and the War Office in 
aerial construction, and referred to the Committee 
by the executive officers of the Army and Navy 
Construction Departments. The work already 
done at the National Physical Laboratory fully 
justified it being entrusted with these investiga- 
tions, aw in view of the erection of the 
Froude ational Tank. Some additions to the 
Teddington staff and equipment were, of course, 
‘ required. These comprised a whirling-table, various 
air and water channels, wind -towers, and also 
apparatus for testing baJloon fabrics; these addi- 
tions and apparatus have been mentioned in our 
reports on the work of the National Physical 
Laboratory. A new air-channel, 64 ft. square, is 
under construction, and the 4-ft. channel is mean- 
while being rebuilt. Full-scale experiments, we 
should add, are proceeding at Farnborough. 

Air-Ship Models. — Following the Report for 
1911-12 we notice in the first instance the experi- 
ments on airship models and Admiral Bacon's 

Notes on Steering,” dated May, 1911. While a 
good steering ship, he points out, would never 
require more than 24 deg. to 5 deg. of the helm to 





keep her steady, and the ship should never be more 
than 14 deg. from her course, an air-ship might 
deviate 30 deg. That a Whitehead torpedo would 
run 800 yards on a straight course without altera- 
tion of the helm was largely due to the tail- 
fins, placed as far aft as possible. When the 
helm of a ship was displaced, the question 
was whether the centre of pressure was in front 
of or behind the line of motion of the centre of 
gravity ; in the former case the pressure would 
tend to increase the swing, in the latter it would 
reduce it, and the latter tendency would be sup- 
ported by placing the fins far aft. To judge from 
the behaviour of airships of the Lebaudy type, 
these ships belonged to the former category. In 
sea ships the column of water from the propellers 
produces a direct thrust on the rudder ; in airships 
the rudders can rarely be placed in the wake of 
the propellers, owing to structural difficulties, 
and the rudder thus depends entirely on the stream- 
lines of the air passing the envelope for the thrust 
normal to its surface to produce a steering effect. 
The tail-fins direct the stream - lines on to the 
rudder, and the steering rudders should be directly 
behind the fins; this is so in the Zeppelin ships, 
and probably accounts for their superior steadi- 
ness. To ensure mancuvring powers, weights 
should be kept as near as possible to the centre of 
gravity (in order to reduce the energy stored up 
during the angular motion), the helm should be 
small, and there should be means of instantly ascer- 
taining the starting, stopping, and roughly also the 
velocity of a ‘‘ swing.” 

As regards the resistance of airship models, the 
visual and photographic studies by Messrs. L. 
Bairstow and C. G. Eden of stream-line motion 
show that the flow in the tail region even of an 
elongated model was very slow, and that, in fact, 
a length of 0.8 of the diameter could be taken off 
from the tip of the tail (when twice as long as the 
maximum diameter) without affecting the head 
resistance. The tail might certainly rounded 
off, therefore, and lifting power be gained thereby. 
The determinations of the moments have been 
continued with twelve models of the Lebaudy, 
Beta, Gamma, and other types. Experiments 
made by Mr. O’Gorman at Farnborough with eight 
airship models of goldbeater skin, 18 ft. long, 3 ft. 
in diameter, on the whole confirm the conclusions 
arrived at in Teddington, and demonstrate that from 
the point of view of total balloon resistance alone 
a fineness ratio (length to maximum diameter) of 
64:1 (the range was 5 to 13) would be most 
etiicient ; taking also into account the other resist- 
ances of the completed ship, the gas-bag resistance 
of which would be about two-thirds of the whole, 
the fineness ratio should be 5:1. The models 
experimented upon at Farnborough were towed 
through the air by falling weights, while the Ted- 
dington experiments (at least the quantitative 
comparative experiments in question) were made 
with ebonite models 1 in. in diameter in water 
channels. The respective velocities were 20 ft. (in 
air) and 1.78 ft. (in water) per second. According to 
the dynamical law of similarity of Rayleigh and 
Lanchester the variation in the resistance of 
coefficients should depend on the relative dimen- 
sions, the relative velocities, and the kinematical 
viscosity ; these viscosities for water and air areas 
13to1. From such considerations Mr. Bairstow 
estimates that a balloon of specified. form, 40 ft. in 
diameter, travelling at 40 miles per hour, should 
encounter a resistance of 320 1b. The problem is 
further being studied by towing wooden models 
in the tank. Attention is drawn to a very valuable 
contribution to this question given by Soden and 
C. Dornier, who described in October, 1911, a 
series of determinations made on the Zeppelin air- 
ship Schwaben (three motors, of about 450 horse- 
ae total), of the total head resistance during 

ight ; they shut off the engines when travelling at 
a certain speed, and measured the instantaneous 
velocity of the vessel at intervals with the aid of 
Pitot tubes, the results being checked by measure- 
ments with the propellers in action, and also by com- 
parison with Prandtl’s experiments at Gottingen. 

Planes and Aodiie, -Paneenmimatie ou models 
of planes and aerofoils, carried out under the direc- 
tion of the Committee, were of a very varied char- 
acter. Following the Gottingen example, the lift 
and drift forces are expressed in absolute measure 
to facilitate the intercomparison of results. In the 
first place the introduction of the pressure round 
a thin plate (aspect ratio generally 5 : 1) was investi- 
gated in order to ascertain n which way the total 





lift and drift—apart from friction—are built up 
from pressures and suctions at different regions of 
the ig and lower surfaces. In the case of a 
flat plate readings were taken at six points, and 
in the case of an aerofoil at eight points of each 
surface, for all angles of attack, from 0 deg. to 
25 deg. at intervals of 24 deg. So far the pres- 
sures have been determined for a medium section ; 
the edge effect is being. studied. One of the inte- 
resting points—important for designers— brought 
out is that the upper convex surfaces of an aerofoil 
gave its maximum lift at a certain angle, and the 
lower surface at another angle ; thus the efficiency 
might be improved by varying one of the angles. 
In the convex surface the negative pressure reached 
& maximum at the inclination of from 5 deg. to 
10 deg. (common in flight tice), the value being 
very high at a point ieenediataly behind the leading 
edge of the plane. This result is an enlargement 
of Eiffel’s results, to which detailed references are 
made ; Eiffel also studied different aerofoils, but 
chiefly at the mean angle of 6 deg. 

The upper surface, it would appear, is the essential 
thing, ach cuteliaes of the lower surface little affect 
the pressure distribution on the upper. This fact 
having been established, the lower surface was left 
flat, and the top varied in some series. The supe- 
riority of the curved aerofoil over the flat plate 
seemed largely due to a component of the air- 
pressure along the chord of the foil in the forward, 
or up-wind, direction. This up-wind component 
showed a marked development at angles of about 
124 deg., when the pressure distribution over the 
convex surface became very uneven. There was 
for every aerofoil a critical angle, above which the 
pressures over the upper surface, after ing 
through a region of extreme unsteadiness, me 
uniform, while the pressure over the lower surface 
fell off sufficiently to cause a change of sign near 
the trailing edge. The result was a marked falling 
off of the total lift, coupled sometimes with a 
sudden increase in the drift, so that the aerofoil 
became useless for flying purposes. In some of 
these conclusions—also, ¢.g., with regard to the 
effect of thanging the ition of the maximum 
ordinate on an aerofoil—the Teddington experts 
differ from Eiffel, whose experiments under this 
head did not cover so wide a range The maximum 
ordinate position would appear to be avery important 
factor for the properties of an aerofoil, and might 
explain discrepancies in the results of different 
experimenters, though the difficulty of the observa- 
tions, of course, makes observational errors probable. 

As regards the effect of variations of the spacing 
of the two planes ina biplane, the gap between two 
Blériot planes was varied from 0.4 to 1.6 times the 
breadth (or chord) of either plane ; the separation 
caused a loss in the lift amounting to 17 per cent. 
with a gap of one breadth ; the effect on the drift 
was less marked. By staggering the planes at a ep 
of 0.4 an improvement of 5 per cent, on the lift 
was obtained, and this staggering would be recom- 
mendable because struts set obliquely offer less 
resistance than when at right angles to the direction 
of motion, and because the setting back of the 
lower plane would give the pilot a wider range 
of vision. Variations in the dihedral angle between 
the two wings of an aerofoil amounting to about 
+ 7 deg. made hardly any difference in lift and drift 
at angles of attack exceeding 10 deg., so that there 
mtn be no objection to securing greater lateral 
stability by fixing the two wings at an angle, 
Variation in the aspect ratio of planes (provided 
mostly in these tests with bevelled edges) within 
the limits 1 : 1 and 5): 1 showed that both the lift 
and drift increased as this ratio increased, whilst 
the aerodynamic efficiency (ratio of lift to drift) 
did not change much ; this would e with the 
experiments of Froude (in water) and of Eiffel and 
Prandtl (in air). In the case of aerofoils, the lift 
increased slightly, and the drift decreased as the 
aspect ratio was raised from 3:1 to 9:1, whilst 
the aerodynamic efficiency continued to increase, 
and had not reached its maximum within the limits 
of the tests. The experiments on the effect of 
camber yielded the result that with a flat lower 
surface a camber of 1 in 20 gave the best lift-to- 
drift ratio of 15, but a maximum lift/drift went 
together with a low value of the lift coefficient, 
which would, however, be suitable for variable- 
speed machines. 

Measurements of the wind resistances of smooth 
wires and ropes having been given in the Report 
for 1909-10, various cross-sections were examined, 
and calculations were made as to the effect of 
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replacing, ¢.g., a set of sixteen 6-ft. vertical ash 
struts by others of better stream-line form. That 
the resistance of an inclined strut is smaller than 
that of a strut normal to the wind has been already 
mentioned. 

In some of these experiments on plates and struts, 
visual and photographic observations have afforded 
valuable assistance. Mr. E. G. Eden, with Mr. 
Harris Booth, distinguishes in these studies between 
stream-lines and filament-lines. Stream-line flow 
he calls that flow in which the direction of motion 
at any fixed point remains constant through time. 
The direction of motion can be indicated by a 
stream of coloured fluid—for instance, a mixture of 
aniline (specific gravity, 1.02) and toluene (0.886), 
of the same density as water—introduced at a 
fixed point; this visible stream is, according to 
Mr. Eden, a filament-line, and includes, as a par- 
ticular case, the stream-line. In a time exposure 
photograph the filament-lines will indicate the 
direction of motion in parts where there is stream- 
line flow (since the position of a stream-line is 
independent of time), but in parts of eddyin 
motion the filament-lines will stretched an 
distorted to a tangled mass, and will not necessarily 
mark the direction of motion. The reproduced 
photographs of flow past obstacles (struts, plates, 
&c.) are remarkably fine ; illumination is the chief 
difficulty to be overcome in this photographic work. 

Friction in Pipes. Dynamical Similarity.—In 
his continued investigation of the relative frictional 
resistances of surfaces in air and in water, Dr, T. E. 
Stanton points out that, for comparable results, 
the viscosity ratio—i.e., the product of velocity and 
linear dimensions divided by the kinematical vis- 
cosity—should, according to the requirements of 
the law of dynamical similarity, be the same for 
the two sets of observations. The comparison 
of the figures of different experimenters might, 
however, be rendered impossible by slight differ- 
ences in the roughness of the surfaces, and 
he therefore conducted experiments with smooth 
and with roughened pipes, first with air and then 
with water. Itresulted, in accordance with theory, 
that when the values of the vicosity ratio were 
the same in the two cases, the coefficients express- 
ing frictional force in terms of the square of the 
velocity were directly proportional to the densities 
of the two media, whilst neglect of the viscosity 
ratio would, for equal speeds of water and air 
flow in smooth pipes, lead to disagreement. This 
disagreement would, however, become less marked 
with higher speeds and in pipes of large diameters ; 
that circumstance might explain how Froude and 
Zahm, in experimenting with boards, could find 
values in agreement in spite of different viscosity 
ratios. The just-mentioned general rule would 
seem also to hold for roughened pipes, except that 
the friction would vary as a power of the velocity 
somewhat greater than 2, so that a comparison 
between the results of experiments in air and in 
water could now be made. 

Other experiments on the law of similarity de- 
monstrate that the law holding for pipes is also 
applicable to other aeronautical problems, and that 
the transmission factor for deducing the magnitudes 
of the forces acting on a full-sized aeroplane from 
the results of model experiments is approximately 
unity—that is to say, that the results may, without 
alteration, be applied to the full-scale machine. 

Whirling-Table. Propellers.—The whirling-table 
at Teddington was described by us when we reviewed 
the work of the National Physical Laboratory. A 
series of experiments by Messrs. F. H. Bramwell, 
G. H. Hyde, and J. H. Neal on a 2-ft. model 
of a 15-ft. propeller, supplied by Messrs. Vickers, 
showed that paring off the outer edges, so that the 
blade width was reduced in steps from 6% in. down 
to 28 in., did not bring out any noteworthy differ- 
ences in efticiency—at least, not within the more cus- 
tomary width range of 3 4in. to4.8in. Experiments 
on pitch are also discussed. Of more direct interest 
are the ‘* Notes on Aerial Propellers,” by Mr. H. 
Bolas, of the Royal Aircraft Caton, who enters 
also into theoretical matters, and the memoir on 
‘* Screw-Propeller Theory,” by Sir George Green- 
hill. Sir George himself styles his contribution a 
running commentary of explanatory notes on ‘‘ The 
Mechanical Principles of the Action of Propellers,” 
which Professor W. J. M. Rankine read before the 
Institution of Naval Architects in 1865, a classic 

, memoir, difficult to understand. Sir George, in his 
concluding words, advises the study of treatises 
on ‘*Steamship Propulsion,” by Durand and by 

D. W. Taylor; the former is also referred to by 








Mr. Bramwell and his collaborators in their con- 
clusions. 

Motors. Balloon Fabrics.—We pass over the 
competitive motor tests, instigated by Mr. P. Y. 
Alexander, and the tests of balloon and aeroplane 
fabrics, with which we have dealt on other occa- 
sions ; the latter tests are being continued. 

Full-Sized Aeroplanes.—Experiments on full-sized 
aeroplanes (all biplanes, preferred as stronger than 
monoplanes) have been conducted at Farnborough, 
in ‘the first instance by modifying a Farman 
machine, then with other machines, for the pur- 
pose of decreasing head-resistance, improving the 
propeller design and the correlation of propeller 
and engine, and of improving the stability. A 
standard form of ‘‘ speed-resistance ” and ‘‘ speed- 
horse - power curves,” convenient for designers, 
has been adopted for setting out the qualities 
and performances of aeroplanes. Apparatus 
has also been designed for recording the 
propeller thrust on machines in flight and for 
measuring the relative wind velocity and the glid- 
ing angle, further for studying the effect of modi- 
fications in the design on the stability of the 
machine. Particulars of these and other experi- 
ments and researches are given in two papers by Mr. 
Mervyn O’Gorman. The first is entitled ‘‘ Notes 
on the Resistance of Airship Shapes Leading to 
Considerations as to the Advisability of Shortening 
the Length—i.e., Diminishing the Fineness Ratio 
below 6:1.” These researches have already been 
noticed by us, and we only wish to add that the 
models of naval airships, and of Beta, Gamma, 
Clément-Bayard and Lebaudy types, referred to in 
the tables, were merely rough approximations to the 
shapes, and that calculations were based on the 
om experiments for full-size balloons of equal 
net lift. ‘The second paper bears the title ‘‘ Experi- 
ments with Full-Scale Flying-Machines,” and the 
last notes on future work, &c., are dated from 
1912. For computing the above-mentioned stan- 
dard form of curves there is required a knowledge 
of the resistance at various wind speeds and angles 
of inclination of the curved planes employed ; 
from these data are deduced the gliding angle at 
various speeds, the horse-power required to produce 
a certain speed, the maximum range of speed, and 
the best air speed for climbing fast—viz., when 
the greatest enti exists between power avail- 
able and power required for speed. The paper 
contains many useful hints, and the direct outcome 
of the combined work at Farnborough and Tedding- 
ton and of the Advisory Committee has been the 
evolution of the aeroplane B.E. 2, which can fly 
on the level at the slow speed of 42 miles, and at 
the high speed of 72 miles per hour, alight at 
speeds below 40 miles per hour (with the aid of 
special landing gear), can climb at 480 ft. per 
minute for the first 1000 ft., and accomplish 
6000 ft. at an average of 380 ft. per minute 
(without passenger), and can glide at an angle of 
1 in 8. The machine is illustrated, and some 
features are described in detail. Some of the 
novel measuring apparatus, for instance, the 
thrustmeter of the four-blade propeller, and the 
Dines-tube wind-recorder are not described, how- 
ever. 

Meteorological Work. Vertical Air-Currents, Gusts. 
—This part of the Report draws attention to the 
general work of the Meteorological Office, which 
has established a branch at Farnborough under the 
direction of Mr. J. S. Dines, whose general 

uarters are at the Central Station for Upper Air 
rch at Pyrton Hill, Oxford; the ‘‘ Third 
Report on Wind Structure,” by Mr. Dines, is 
embodied in the Report. In the study of the 
inclination of wind currents to the horizcntal, pilot 
balloons (small rubber balloons filled with hydrogen) 
are tethered by strings about 100 ft. long to a 
point on a steel tower (usually 95 ft. above ground, 
the tower being 98 ft. high) and watched by means 
of a recording theodolite. Normally the wind does 
not deviate by more than 20 deg. from the hori- 
zontal, but once a gust blew downward at an angle 
of 43 deg. with the horizontal; strongly inclined 
usts are not common on days of strong winds. 
he tower stands on a hill near the foot of 
the Chiltern Hills, and these observations and 
those made with the aid of two theodolites on 
the rate of freely ascending pilot balloons might, 
it was thought, be affected by the neighbour- 
hood of the hills. The observation that a ba!loon 
rises at more than its average rate in the first 
1000 metres (Pyrton Hill itself is 150 metres above 
sea level) is in accord with Hergesell’s experi- 








ments at Strassburg, and with some others, how- 
ever; on the poy By J. P. Cave did not observe 
this curious fact in the Scilly Islands, whilst he had 
found it at Petersfield. As regards gustiness, more 
gusts were observed at 36 ft. above ground than at 
98 ft., and Mr. Dines thinks that the sudden rise 
of velocity during a gust, followed by a fall of 
velocity, might explain the so-called ‘holes in the 
air.” 

In a ‘‘ Note on the Lateral Extent of the Maxi- 
mum Velocity of Gusts,” Dr. Stanton refers to some 
of his wind-tower experiments at Teddington, and 
to his ingenious combination of Dines tubes for 
taking readings. He finds that the strength of 
gusts is frequently, especially with strong winds, 
only three-quarters, and sometimes only a half, of the 
value at a point 40 ft. from the first point of obser- 
vation, and that these differences are as a rule greater 
when the mean direction of the wind is normal than 
when it is inclined. Thus the two tips of an aero- 
plane might well be exposed to strongly differing 
wind pressures. 

We have now given a brief summary of the con- 
tents of this most valuable Report on Aeronautics. 
It is not easy reading. Where general conclusions 
are given, as in the ‘‘ Notes on the Properties of 
Aerofoils,” by Messrs. L. Bairstow and B. Melvill 
Jones, they will much be appreciated. In many 
instances, however, the state of the inquiry does not 
yet justify the drawing up of general conclusions, 
and the reader has to study the recorded facts. 
But he will find his trouble amply repaid, and this 
volume will retain its lasting value. The rule of 
thumb, it is quite clear, will not help us to 
reliable and efficient air-craft. 





The Electrical Properties of Flames and of Incandescent 
ids. By Harotp H. Wiisox, D.Sc. Lond., M.A., 
F.R.S., F.R.S.C., MacDonald Professor of Physics 
in McGill University, Montreal. London: University 
rad = Press. Hodder and Stoughton. [Price 
.» net. 

THE purpose of this book is mainly to trace the 
progress of our knowledge of the electrical proper- 
ties of bodies when submitted to a high tempera- 
ture, and to examine the behaviour of a salt when 
vaporised in a flame. Since Sir J. J. Thomson 
developed the ionic theory of the electric properties 
of gases, much work of a quantitative character 
has been effected in the application of this theory 
to the electric properties of flames and incandescent 
solids. It is desirable that the results should be 
collected, compared with theory, and the exact 
position of this difficult inquiry ascertained. It is 
a subject on which Professor Wilson has worked 
for several years, and his guidance through the 
perplexities of difficult investigations, and especi- 
ally in estimating the trustworthiness of the 
numerical data, is very welcome. The quantities 
dealt with are generally very large or very small, 
and it is not easy for the inexpert to determine 
what kind of agreement may be regarded as sup- 
porting or overthrowing a given theory, especially 
in those cases where it is the object of investiga- 
tion to establish rather the order of magnitude 
than the absolute value of some unknown. Not- 
withstanding the difficulties of the research, both 
mechanical and analytical, the frequent agreement 
between observation and theory is often surprising, 
affording additional support to the genuineness of 

the ionic theory. 

The results of various experiments into the 
nature of the discharge of negative electricity by 
hot platinum in a vacuum require us to modify our 
notion of the structure of the metal, especially if 
we follow the views of Professor Richardson, 
whose work is summarised here. A cubic centi- 
metre of platinum is seen to contain a quantity of 
negative corpuscles, amounting in number to pro- 
bably 10*', all in active motion. Unfortunately a 
small error in the observed current produces a , 
large one in this number, and we have to be satis- 
fied with the order of magnitude. These corpuscles 
or electrons move freely in the metal, but escape 
through the surface layers when their velocity 
exceeds a definite value. Professor Richardson 
has succeeded in calculating the energy required to 
drive a gramme-molecular weight of the corpuscles 
out of the metal through the surface layers. This 
quantity is more manageable than that of the 
number of corpuscles, and the independent re- 
searches of the author have confirmed the accuracy 
of the determination. At the same time, however, 
the interpretation of the numerical results is not 
altogether satisfactory. Not only do impurities 1 
the metal—impurities of such minute character 
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that their elimination is practically impossible— 
affect the results very materially, but the nature of 
the surrounding gas is found to play an important 
part. If hydrogen is substituted for air, it is 
possible to increase the thermionic current some 
25,000 times. Such an effect does not disprove the 
suggestion that electrons are shot out of the 
metal, for it may be argued that the presence of 
hydrogen has diminished the work which the cor- 
puscle has to do in escaping from the surface. But 
when we consider the discharge of negative elec- 
trons from other substances, such as carbon, &c., 
we meet with other difficulties. Messrs. Pring and 
Parker substituting carbon for platinum, assert 
that the large ionisation currents obtained by 
previous observers are due to the emission of cor- 
puscles not from the carbon itself, but rather from 
some high temperature reaction between the carbon 
and the residual gas. As the pressure is reduced, 
and as the carbon approaches purity, the negative 
ionisation from the heated carbon falls off con- 
tinuously. 

When the discharge of positive electricity from 
heated bodies is discussed, additional difficulties 
are encountered. Various suppositions can be 
made to explain the formation of positive ions. 
The author seems to favour the opinion that the 
air molecules lose a negative electron to the hot 
platinum when they collide with it with a normal 
velocity greater than a definite value. Possibly the 
phenomenon of ‘‘spluttering,” or tendency to dis- 
integrate when a metal is raised to a high tempera- 
ture in a gas at low pressure, is associated with this 
emission of positive electricity from an incandes- 
cent metal. The point to be really noticed here is 
the necessarily rapid accumulation of literature on 
this important subject, and the tentative character 
of the hypotheses circulated. Under these circum- 
stances a digest from an expert is a valuable 
adjunct. This is what Professor Wilson has accom- 
plished. His historical review enables us to per- 
ceive clearly the position that a very intricate 
problem has attained and the direction in which 
further inquiry is needed or is likely to prove 
instructive. 

Of more popular interest, perhaps, are his chap- 
ters on the conductivity of the Bunsen flame and 
of salt vapours. It is known that when two 
parallel electrodes are placed in a Bunsen burner, 
or a row of Bunsen flames, and connected with a 
galvanometer and battery, a measurable current will 
be obtained. Under suitable conditions the current 
is found to be almost independent of the distance 
between the electrodes, while in the space between 
them there is a small uniform potential gradient 
falling rapidly near the electrodes, but more rapidly 
at the negative. Several important conclusions 
are drawn from the behaviour and velocities of the 
ions, not the least interesting being that the flames 
at a distance from the electrodes obey Ohm’s law, 
the velocities of the ions in the flames being pro- 
portional to the strength of the electric field. 
Also the velocities indicate that the positive ions in 
a Bunsen flame, free from salt, consist simply of 
charged molecules of the gases present. 

_ If a salt be added to a Bunsen flame, the vapour 
increases the conductivity wherever the salt is 
introduced, but the current remains unchanged 
unless the salt is put in close to the negative elec- 
trode. This section on the conductivity of salt 
vapours is of high interest, and contains much of 
the author’s own work. Perhaps the most interest- 
ing conclusions are that the positive ions of alkali 
salt vapours in flames are atoms or molecules, and 
the negative ions are electrons of smaller mass and 
greater velocity. Further, the author seems to 
have established on a secure basis that the quantity 
of electricity carried per molecule is equal to that 
carried per molecule when a solution of salt in water 
.1s electeolysed, whence it appears that the laws of 
electrolysis discovered by Faraday for liquids apply 
also to salts in a state of vapour. 





The Motor. By Joun Armstronc. London: Stanley 
Paul and Co." [Price 10s. 6d. net. ] 


ALTHOUGH entitled ‘‘The Motor,” this work, which 
's of 374 pages, with some 160 illustrations, con- 
hnes itself essentially to vehicles propelled by 
petrol-engines, and ignores electric and steam 
motor-cars, as well as marine and aeroplane motors. 
Alcohol and hot-air engines, as well as gas-turbines, 
sre, however, touched on lightly. 

© various parts of the ordinary petrol-car are 
described, with illustrations, the latter being usually 
“rawings of the productions of well-known makers. 








It seems rather a pity that these are often far from 
up to date, drawings of cars over ten years old 
being included, while illustrations of parts of old 
design are sometimes used without any illustration 
of a modern type. It is also a pity that in using 
the word ‘‘ efficiency” the author does not define 
what he means by it. The majority of writers on 
petrol-engines use this word to express the produc- 
tion of the greatest possible power from given 
cylinder dimensions, ess of fuel consumption, 
weight, cost, or durability. Itis, however, also used 
in other senses, such as to express lightness or 
economy. It is not quite clear in what sense the 
author uses it, or whether he always uses it in the 
same sense. 

From a technical point of view the most interest- 
ing point in the book is that the author gives his 
ideas for the improvement of cars. These are very 
numerous, and include such varied su tions as 
six-wheeled cars, fly-wheels forged solid with the 
crank-shaft ‘‘ to reduce cost,” varying the ignition- 
point by a centrifugal governor, &c. 

Two ideas he apparently has great faith in are 
variable-stroke engines and electric transmission. 
The former is to make the power developed by the 
internal-combustion engine as independent of the 
revolutions as the steam-engine ; though it will be 
news to makers of steam-engines to hear that, their 
power is independent of their revolutions. In 
favour of the latter, he quotes an instance of a 
24-horse-power petrol-engine driving a dynamo 
and supplying current to two electric - motors, 
which normally give 30 horse-power, and ‘‘ can be 
caused to give double that force on occasion ’—a 
truly remarkable result ! 

The author apparently has a very low opinion of 
the English business character, which he states is 
characterised by ‘‘crass lack of inventive ability 
and utter undesire to put down the money neces- 
sary for innovation.” If it really is so easy to beat 
the English manufacturer and get to the head of 
the trade, it seems rather a pity that the author 
does not do so, and does not even given us detailed 
drawings showing how at least some of the numerous 
improvements which he says can be effected in the 
present car are to be carried out. 
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London : The Ratlway Gazette. [Price 4s. net. ] 

Toothed Gearing. By Grorce T. Wurrs, B.Sc. (Lond.) 
London: Scott, Greenwood and Sons. [Price 3s. 6d. net. 








American Sutppinc.—There has been a noticeable 
decline in the proportion of American vessels accommo- 
dating the import trade of the United States. In 1865 
the proportion of the value of the imports carried in 
American vessels was 29 per cent.; in 1875 the corre- 
sponding portion was per cent.; in 1885, 20} per 
cent.; in 1895, 154 per cent.; and in 1900 12{ per cent. 
During the ten years ended with 1911 inclusive the pro- 
portion stood as follows :— 


Year. Per Cent. Year. Per Cent. 
1902 se 12 1907 - 13 
1903 12 1908 13 
1904 l¢ 1909 12 
1905 16 1910 10 
1906 14 1911 104 


The imports inte the United States have, of course, 
immensely increased since 1865, so that the proportion 
actually carried in American vessels actually represents 
a larger movement. In 1865 the value of the imports 
was 248,555,652 dols.; in 1911 the mums value 
had increased to 1,436,541,485 dols. It follows t the 
+o of the value carried by American vessels 
in 1865 was 74,566,695 dols.; in 1911 the yo gf 
value was 147,205,526 dols. These totals explain, to 
some extent, the unfortunate drop in the proportion of 
American import busi handled in American vessels, 
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MEDWAY IMPROVEMENTS. 


Tue work of reconstructing the Upper Medway 
is now well in hand, and by next spring Tonbridge 
should be in full enjoyment of a scheme for the 
improvement of navigation, which is costing approxi- 
mately 40,0001. ri 

As will be remembered, just over two years ago 
the breakdown of Farleigh Lock resulted in the 
closing of the river so far as traffic was concerned, 
and this caused a great outcry among the alarmed 
inhabitants of all the places on the river between 
Maidstone and Tonbridge. As a result of this 
agitation, and also through the efforts of Mr. O. E. 
d’Avigdor - Goldsmid, the Kent County Council 
was prevailed upon to take the matter up. The 
sequel was that a Bill was passed through Parlia- 
ment which provided for the management of the 
river being transferred from the old Medway Upper 
Navigation Company to a publicly-controlled Board 
of Conservators. Immediately the Conservators 
came into authority the scheme for re-constructing 
and re-opening the river was taken in hand. 
Grants amounting approximately to 22,0001. are 
being made by the Rochester Bridge Wardens, and 
a further 18,0001. is being raised by loans, guaran- 
teed by the different district councils served by 
the river, thus providing for the expenditure 
of, roughly, 40,0001. r. F. W. S. Stanton, 
Assoc. M. Inst. C.E., is the engineer in charge of 
the work, and it is to him that we are indebted 
for most of the following particulars, supplied in 
the course of a tour of the river. 

Of the thirteen original locks on the upper 
Medway between Maidstone and Tonbridge, ten 
only are being reconstructed, the remaining three 
—viz., Branbridges, New, and Child’s Locks will be 
removed. The abandonment of these locks, how- 
ever, involves a heavy depth of dredging throughout 
the pen immediately above each, for, in addition to 
increasing the water depth to the desired 7 ft., the 
normal water-level is dependent upon the level of 
the pen held up by the lock immediately below. 
The greatest alteration in the water-level is below 
Sluice Weir Lock, south-west of East Peckham. 
Under the new conditions the normal water-level 
here will be 4 ft. lower than that at present existing, 
for, in addition to the removal of Branbridges Lock 
below, the water-level below the latter lock is also 
being lowered to the extent of 10} in. in order to 
afford the necessary head-room under the railway 
bridge of the Paddock Wood and Maidstone branch. 

The dealing with the question of head-room 
under the various bridges crossing the river has 
been difficult, for, owing to the very flat character 
of the Fiparian lands, at least over the upper half 
of the river undergoing improvements, several of 
the old occupation bridges already have extremely 
sharp approach gradients. In certain cases it has 
been found impracticable, if not impossible, to 
raise the bridge, and of such the County Bridge at 
Branbridges is the principal case. The bridge is 
comparatively new, and its masonry approaches 
extend some considerable distance on either side ; 
but the present headway is only 8 ft. It isin order 
to afford sufficient head-room that Branbridges 
Lock, immediately below, is being removed. 

Cannon Bridge, near Tonbridge, for the same 
reason necessitates the removal of Child’s Lock. 
Notwithstanding the very steep approaches to it, 
the head-room is less than 7 ft. under normal 
conditions, This bridge will be entirely recon- 
structed, and its revised form will considerably 
relieve Tonbridge from the heavy floods hitherto 
experienced there. The present normal water 
depth at the channel is only 5 ft. 3 in., and the 
bridge is 17 ft. wide ; under the new conditions the 
normal water depth will be 7 ft., and the combined 
spans 30 ft. to 22 ft. over the main waterway and 
8 ft. on the north side. 

At East and Town Locks the occupation bridges 
passing over the tail-bays will, with their stee 
approaches, be replaced by drawbridges on the level. 

he weight of each of these bridges will be 2.82 
tons over the span from the pivot to the cantilever 
end, whilst the counterpoise on the opposite side 
of the turning point will be 7.78 tons, in order to 
effect the necessary balance on the contracted 
length of the enterpoise. The bridges will be con- 
structed of steel and operated by cast-steel quad- 
rants and worm gearing. Warde’s Bridge, at 
Hampstead-lane, Yalding, and which has just been 
erected, has been designed on similar and heavier 
lines. The weight of this bridge is 5.8 tons over 


Altogether six bridges are being reconstructed 
and five raised. The former are :—Cannon Bridge, 
Warde’s Bridge, Lower Lake Bridge, Town Lock 
Bridge, East Lock Bridge, and Stairs Bridge. The 
latter are :—Barming Bridge, Bow Bridge, Anchor 
Inn Foot-Bridge, New Lock Wagon-Bridge, and 
Ford Green Bridge. The old locks varied in size, 
from 72 ft. between the gates by 16 ft. between the 
walls to 88 ft. by 16 ft. 3in. The new locks are 
being made of a standard size of 105 ft. between 
the gates by 22 ft. 6 in. between the walls and 
21 ft. 6 in. between the fenders. The lift, or 
difference in level between the head and tail waters, 
varies from 1 ft. 9 in. at Stoneham Lock to 9 ft. 6 in. 
at Hampstead Lock, Yalding. The total rise in 
water-level from Maidstone to Tonbridge is 56 10 ft , 


ing and excavation, 5000 cubic yards of demolition 
of masonry, 11,200 cubic yards of concrete, and 
430 tons of ironwork. It will take 6} minutes for 
a vessel to pass through the new locks if the lock 
is with the vessel. If the lock is against (i.e., if it 
has to be emptied to receive an up-going boat, or 
filled to receive a down-going boat), then it will 
take 12} minutes for the boat to be passed through. 
All the improvements that are being effected will 
bring a two-fold advantage to Tonbridge, as, 
indeed, they will to all the places along the river 
down to Maidstone. They will give increased 
facilities for conveying traftic, and they will con- 
siderably mitigate flooding. It is hoped that in 
Tonbridge flooding will be absolutely avoided. 
When the river between Maidstone and Ton- 
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giving an average lift of 5.61 ft. per lock over the 
total length covered by the locks. In all cases a 
depth of normal water of 7 ft. over the sills at both 
head and tail is provided, and this, together with 
the above-given dimensions, will enable coasting 
barges of 120 tons burthen to reach Tonbridge. The 
structure of each lock is entirely of concrete, the 
lock chamber being filled and emptied by square 
side culverts with cast-iron doors. 

The gates are curved in form and made up of 
cast-iron segments, but the heel and mitre posts 
and sills are of oak. Each gate turns on a gun- 
metal pivot with an eccentric turning-point, so that 
when shut the heel-post falls in close contact with 
the hollow quoin, but when open it leaves the quoin 
and thus avoids abrasion. The gates are opened 
by quadrants and worm gearing at the top flange. 

The maximum thickness of walls is 12 ft. at Far- 
leigh, Hampstead, Stoneham Head, and Town Head ; 
a at Hampstead, the walls of which are 19 ft. in 
height, a pressure of 1.08 tons per sq. ft. is exerted 
by the mass of concrete on the foundations. 

At each lock a set of cast-iron sluices, with gun- 
metal faces, varying from three to six in each set, 
is erected. These are operated by gearing on a 
cross-head. 

At Stoneham (see Fig. 5, page 701), besides the 
lock, there are a 9-ft. weir and 11 sluice-ways, six of 
cast iron, 2 ft. 9in. by 7 ft., and five of oak, 4 ft. 6 in. 
by 3 ft., with a total discharging capacity of 74,340 
cubic feet-per minute. The oak sluices are made to 
act as an adjustable weir, and can be lowered a 
foot below the normal level, or, in times of flood, 
be pulled right out. 





the span and 20.4 tons over the counterpoise. 





The work includes 95,000 cubic yards of dredg- 





bridge was under the jurisdiction of the Medway 
Upper Navigation Company, the income from tolls 
and the tonnage dealt with were as follow :— 


Income from 


Tonnage. Tolls. 

£ 
1904 80,409 995 
1905 93,428 1429 
1906 89,164 1372 
1907 85,500 991 
1908 81,289 1042 
1909 89,566 1044 


The company worked 16 miles of river, and the 
tolls were from §d.:to a 1d. per ton per mile, accord- 
ing to class. 

In connection with the foregoing figures, which 
comprise the tonnage and tolls for the whole of 
the river down to Maidstone, it is interesting to 
contrast them with the tonnage and tolls for Ton- 
bridge alone—viz. :— 

Income from 


Tonnage. a 
1904 13,175 499 
1905 328 926 
1906 18,122 750 
1907 14,285 593 
1908 13,530 583 
1909 11,125 433 


When the river is once again in navigable con- 
dition it is confidently anticipated that the tonnage 
| for Tonbridge alone will exceed 40,000 per annum. 

It is satisfactory to note that the recent heavy 
rains have been very easily coped with by means 0! 
the new weirs and sluices. “9 
The following is a summary showing the minima 
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excesses of discharge (cubic feet per minute) by the | 
new locks and sluices over the old ones :— 





Fie. 5. Sronenam Lock anp WEIR. 











Discharge. 
—— — . Excess. 
New. Old. 

Town Lock .. 54,660 | 34,048 20,612 
Eldridge’s : 44,755 43,720 1,085 
Porters. 2235 | 651,450 785 
yak Weir and East. . 53,335 | 538,060 275 

Sluice Weir .. 59,459 | 46,800 12,659 
enchem di 74,340 | 74,056 284 
Hampstead .. 55,585 | 44,300 11,235 
boner 790 64,6°0 4,140 
arleigh 76,490 76,476 14 











VELOCITY AND ACCELERATION 
DIAGRAMS. 


By W. W. PaprFrexp. 


Ir is a commonplace of Mechanics to say that 
force, velocity, and acceleration are all equally 
vector quantities, and may be represented by 
straight lines. It is also well known that the com- 
ponents and resultants of velocities and accelera- 
tions may be found by means of parallelograms of 
velocity or acceleration in exactly the same way as 
components and resultants of forces are found by 





means of parallelograms of forces. But while the 
elaborate science of ‘‘ graphic statics” forms part 
of the education of every engineer, the sister science 
of ‘‘ graphic kinematics ” ap to be but little 
known. The purpose, therefore, of the following 
article will be to explain certain methods of dealing 
graphically with problems in kinematics, and to 
demonstrate their ready applicability in a number 
of practical cases. 


Vextocity DraGRaMs. 


For the purpose of illustrating the system of 
notation to be used—a system which is the analogue 
of Bow’s notation in graphic statics—the well- 
known example of a stone thrown from a moving 
railway truck will serve. In Fig. 1, page 702, the 
truck is indicated ; the truck moves with a velocity 
OT, and the stone has given to it a velocity OS 
relatively to the truck, the resultant velocity of the 
stone relatively to the earth being found in the usual 
way, by completing the SS and drawing 
the diagonal 0 R, when O R represents the required 
resultant velocity. Fig. 2 is a separate diagram 
representing the same velocities as in Fig. 1 and 
lettered in accordance with the system to be ex- 

lained. Taking E' as starting point, the line 
Ee is drawn to represent the velocity of the 
truck relatively to the earth ; then from T' the line 
T' S' is drawn to represent the velocity of the stone 
relatively to the truck ; and, finally, the points E! 
and S$! are joined, the line E'S! representing the 
velocity of the stone relatively to the earth. It 
will be noticed that it is unnecessary to mark the 
direction of the velocities with arrow-heads, as the 
lettering sufficiently indicates these directions. If 
we are considering velocities relatively to the earth, 
the directions are away from the letter E' in the 
velocity diagram. 

In Figs. 3 and 4 the above methods are applied 
in the case of an engine mechanism. The point KE 
in Fig. 3 is stationary; the crank-pin C is sup- 

to be moving with a known velocity, and it 
is required to tind the velocity of the crosshead- 
pin X at the instant when the crank is in the 
position shown in the diagram. Starting from a 
point E' in Fig. 4, the line E' C' is drawn to repre- 
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sent the known velocity of the crank-pin at the 
instant under consideration. The line E'C! of 
Fig. 4 will be at right angles to the direction of 
the line EC of Fig. 3. Next, in Fig. 4, through 
the point C! the line A! C! B! is drawn of indefinite 
length at right angles to the direction of the 
line C X of Fig. 3. Referring to Fig. 3, since the 
line C X represents a rigid member, it is clear that 
the only motion the point X can have relatively to 
the point C is one of rotation round C, and there- 
fore at right angles toC X. From this it fo'lows 
that the velocity of X relatively to C will be rapre- 
sented in Fig. 4 by some part of the line A' C! B! 
—i.e., the point X', which has to be found, must 
lie in the line A! B', Finally, since it is known 
that the motion of the cross-head is horizontal 











relatively to the earth, from E! the line E! X' is 
drawn in a horizontal direction, intersecting A! B! 
at X', and the required velocity is scaled from the 
line KE! X}, 

If the velocity is required also at any point P in 
the centre line of the connecting-rod (see Fig. 3), 
this can easily be found by marking off C! p in 
Fig. 4, of such a length that the ratio of C' P! to 
© X' shall equal the ratio of C P to C X, and 
drawing E' P'; the line E! P! then represents the 
velocity of P relatively to the earth. The correct- 
ness of this construction will be obvious if it is 
remembered that the motion of the member C X 
relatively to the point C can only be one of rota- 
tion round ©, and therefore the velocity of any 
point in C X relatively to C must be proportional 
to its distance from C, 

The example represented in Fig. 5 is that of a 
jib crane with derrick gear. B is the centre of the 
derrick barrel ; L and D are the points at which 
the lifting and derrick-roxes come into contact 
with their respective barrels, and A and C are the 
points at which the lifting rope comes into contact 
with the jib-head pulley. Supposing the derrick 
rope (or ropes) to be hauled in at a known speed, 
it is required to find (1) the velocity of J, the jib- 
head pin, and (2) the velocity and direction of 
motion of the hook, the lifting barrel remainin 
stationary. In this example the points E, B an 
L are all stationary, and since they have no motion 


relatively to one another the letters E', B', and L'| h 


will coincide in the velocity diagram, just as in 
graphic statics the letters representing members in 
which there is no stress coincide in the suress dia- 
gram. The lengths of rope DJ and L A may be 


jib-head pulley may be replaced in imagination by 
evers B D and A J C respectively. The velocity 
diagram is then easily drawn. In Fig. 6 from any 
point E' B' L’ the line B' D! is drawn at right 
angles to the line B D of Fig. 5, and of such a 
length as to represent to scale the known velocity of 
hauling in the derrick rope ; from D! the line D' J' 
is drawn of indefinite length at right angles to D J, 
and from E! the line E' J! is drawn at right angles 
to E J, and intersecting D' J' at J'. The line 
E' J' then represents the velocity of the jib-head 
pin at the instant when the jib is in the position 
shown. 

If the velocity E' J! in Fig. 6 is resolved into the 
vertical and horizontal components E! K', K! J’, 
then K! J' represents also the horizontal compo- 
nent of the sande of the hook, and this in many 


If the derrick-rope is not attached at the jib- 
head, but at a point lower down, as shown in 
Fig. 7, the velocity at P is first found by the same 
method as was employed in the last case for finding 
the velocity at J, and the line E' P' is then pro- 
duced to J! (see Fig. 8), making P! J! of such a 
length that P' J' isto P! E'asPJisto PE. The 
diagram can then be completed as in the previous 
case to show the velocity and direction of motion 
of the hook, if required. 

If the jib is curved as shown in Fig. 9, the tri- 
angle E! D! P' is constructed as before ; J! is then 
found by drawing P' J' and E' J’ at right angles 
to the dotted lines P J and E J respectively. The 

int A’ is next found, and J' C! is made equal 
to P! Al. Finally, if the points C! and E! are 
joined, the line E' C' will represent the velocity 











tre ited as rigid links, and the derrick barrel and 


cases is all that would be required. 
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If, however, the total velocity and the direction 
of motion of the hook be required, it may be found 
as follows. From J! the line J' A! is drawn of 
indefinite length at right angles to J A, and from 
L' the line L' A' is drawn at right angles to LA 
intersecting J' A' at A’. The line J' A! then re- 


and direction of motion of the hook. 





EBL 





In connection with the next example, the oscil- 
lating engine shown in Fig. 11, a new artifice for 
dealing with the velocity of a member having 
simultaneous sliding and oscillating or rotating 
motions has to be introduced. Let the velocity of 
the crank-pin be given ; it is required to find the 
velocity of the piston in the cylinder. The points 
E and F are fixed ; C is the centre of the crank- 
pin, and P is a point on the centre line of the 
piston-rod which, at the instant under considera- 
tion, coincides with E. P is at a fixed distance 
from C, and therefore has a motion up or down the 
cylinder while the point E is stationary. Fig. 12 
is the velocity diagram for Fig. 11. From any 
point E! F' the line F' C! is drawn at right angles 
to F C to represent the velocity of C ; then C' P' is 
drawn at right angles to C P, and E! P! parallel to 
EC. The line E' P' represents the velocity of the 
piston relatively to the cylinder. This construc- 
tion has really resolved the motion of the point, 
C into two components, one of which causes solely 
the oscillation of the cylinder, and the other solely 
the forward movement of the piston and piston-rod 





presents the velocity of A relatively to J, and 
clearly the velocity of C relatively to J is of the | 
same magnitude. The line J! C' is therefore drawn | 


at right angles to J C and equal to J! A’, and the | 


in the cylinder. The introduction of the hypo- 
thetical point P was hardly necessary in so sim} ile 
a case, but it enables every point of the velocity 
diagram to be lettered, a feature that is very desir- 


line joining E' and C' will then represent the |able for purposes of reference in more complicated 


instantaneous velocity of C relatively to the earth. | 
Considering the length of rope between C and the 
ook as a rigid 


bar, and assuming the hook to/to give a quick return stroke. 


diagrams. Vs Ries 
Fig. 13 ts a shaping-machine mechanis 
pe aa tenen. dole AF is a slotted 


remain vertically under C for the instant con- | lever working ona fulcrum at F ; C is the centre 


sidered, it will be seen that the motion of the hook 
is the same as the motion of C, and therefore the 
line E' C! represents the velocity of the hook in 
magnitude and direction. 





of the crank-pin and sliding-block ; A B is a con- 
necting-rod ; T is the tool ; T B is a member guided 
to move horizontally; and P is a point on the 
centre line of the slotted lever at a fixed distance 
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from F, but coinciding with C at the instant under R ss aad Ec. ‘ | | 7 | 
poorer ti thy Assuming that the velocity of the velocity of S, multiplied by Eo’ i.e., the accele-| Diameter, in.| 8 | 5 | + of 12 
n EF - 1.83 ml 1.79 1.78 1.77 


crank-pin is known, it is required to find the 
velocity of the tool. Since E and F are both fixed 
points, E' and F' will coincide in the velocity 
diagram, Fig. 14. From E! the line E! C' is drawn 
to represent the given velocity of C. The point P! 
is found by drawing F! P' and C! P' respectively 
at right angles and parallelto F P. The point A 
is then found by drawing F! A' and P! A! at right 
angles to the dotted lines F A and P A, and finally 
B' is found by drawing A! B! at right angles to A B, 
and E! B! horizontally. The line E' B! represents 
the velocity of B, and therefore also of T. ; 
Before leaving this part of the subject it may be 
of interest to note that in certain cases, if a wrong 
assumption or an error in the construction is made, 
the velocity diagram will fail to close. This is 
illustrated in Figs. 15 and 16. Fig. 15 represents 
a Peaucellier cell, in which the links A B, B D, DC, 
and C A are equal, EB and EC are equal, and the 
length of the link F A is equal to the distance EF. 
E and F are fixed pivots, and the point D is 


-supposed to be moving in the direction of the 


arrow. In the velocity diagram, Fig. 16, E! D! is 
drawn to represent the sup velocity of D ; the 
points B', ci, and A! are then found in the order 
named, but on drawing A! F! at right angles to 
AF, it is found that F, cannot be made to coincide 
with E!, as it obviously should, since both the 
points F and E are fixed. The error is in the 
assumption that D could move in the direction 
indicated by the arrow, the only ible motion 
for D being in a straight line at right angles to the 
dotted line E F. 


ACCELERATION DIAGRAMS. 


The solution of acceleration problems is some- 
what more difficult, but by the methods about to be 
described the accelerations in the most intricate 
mechanisms can be analysed. Nevertheless the 
writer regards this part of his subject rather as 
matter for further investigation and improvement 
than as anything final. 

Let the velocity of the crank-pin C in Fig. 17 
be known and uniform : it is required to find the 
accelerations of the points X and P. The velocity 
diagram E! C' X' (Fig. 18) is constructed in the 
same way as Fig. 4. Since the motion of C is 
uniform, it has no acceleration at right angles to 
C E, but it has a radial acceleration toward E, the 
magnitude of which is calculated from the formula 
on Sa c. = From E" (Fig. 19) the line 

- 
EK" C" is drawn parallel to C E to represent the 
calculated radial acceleration of C. The accelera- 
tion of the point X relatively to C has both radial 
and tangential components. The radial component 


1 1\2 

is calculated and equals (© xX’? | From ©" the 
line C' k is then drawn parallel to XC to repre- 
sent this calculated radial component, and k X" is 
drawn of indefinite length at right angles to C'! k to 
represent the tangential component. But we know 
that the acceleration of X relatively to the earth 
can only be in the direction of X E, and E" X" is 
therefore drawn parallel to X E. The line E! X” 
then represents the acceleration of the point X. 
To find the acceleration of the point P draw C! X" 
and divide it at P", so that C! P" is to C! X" as 
cP is to C X ; then if the line E™ P" is drawn, it 
will represent the acceleration of the point P. 

The above is a general method applicable in all 
ases. In the actual case considered the accelera- 
tion of the point X may be found more quickly as 
follows :—The line X C, in Fig. 17, is produced to 
intersect a vertical line drawn through E. S§ is 
the point of intersection, and moves up and down 
the vertical line as the crank revolves. is a point 
at a fixed distance from C on the line X C pro- 
duced, and coincides with S at the instant con- 
sidered. In Fig. 18, X'C! is produced to R', 
making C'R!: C!X! equal toC R: CX, and the 
lines R'S!' and E! S! are drawn parallel to R X 
and ES respectively. The velocity of the point 
S can be scaled from the line E! 8!, and this multi- 
plied by the angular velocity of C E will give the 
acceleration of the point X. The proof of this last 
statement is as follows :—The acceleration of X is 
the rate of change of E' X', or, in other words, it is 
the velocity of X'. But the triangle E' C! X! ig 
similar to the triangle ECS ; therefore, E' X! 


E'C 
ES x Eo» and the velocity of X' equals the 





ration of X is equal to the velocity of S multiplied 
by the angular velocity of the crank. 





THE RESISTANCE TO THE FLOW OF 
AIR THROUGH PIPES. 


By Professor A. H. Grsson, D.Sc., A.M.I.C.E., 
University College, Dundee. 

Some time ago Dr. J. H. Grindley and the writer 
carried out a series of experiments to determine 
the resistance to the flow of air through small lead 
pipes } in. in diameter.* The results obtained 
were so widely at variance with the commonly 
accepted laws of pipe resistance that the writer 





was led to a further investigation of the phenomena | i 


and to a comparison of the results obtained by 
himself and by other experimenters. This showed 
conclusively that any formula of the usual form 


dp =1t% 
2gm 


where dp is the difference of pressure at the two 





And for all cases of flow where the air is at atmo- 
spheric temperature (about 65 deg. Fahr.), the drop 
in pressure is given with a high degree of accuracy 
by the formula :— 


dp = 0,00000125 F—--! Ib persq. im. . (2) 
n—l o 
= 0.0000346 £ = = in. of water (3) 


Here d and/ are in feet, and p in pounds per 
square inch absolute. The effect of a variation in 
the temperature of the air between 32 deg. and 
212 deg. Fahr. was investigated in the author's 
ee and was found to be substantially as 
indicated by the temperature term u2-" . (cr)! -" of 
formula (1). To render formule (2) and (3) readily 
available for temperatures other than 65 deg. Fahr., 
the effect of the temperature variation has been 
calculated, and the following numerical coefficients 
obtained :— 


Temperature, Deg. Fahr. 


















































. - | Value 
ends of a long pipe of length /, and of hydraulic | of n, , 
mean depth m (m = diameter + 4), due to.a flow 82 60 | 65 | 90 120 150 180 
: - See F 
with mean velocity v, only applies if the coefficient f) [>> 5a) oon | 1.00 | 1.010 | Lome | Loss | Loni 
is varied, not only with the physical condition of | 1°39 0.985 0.995 | 1.00| 1.007 | 1.019 | 1.082 | 1.044 
the interior surface of the pipe, but with its dia-| 1.50 | 1.009 1.002 1.00 | 0.904 | 0.987 | 0.981 | 0.975 
meter, with the mean velocity of flow, with the} 1:70 | 1-030 | 1.006 | 1.00 | 0.980 | 0.957 | 0.988 | 0.910 
‘ 1.80 | 1.042 | 1.009 | 1.00 | 0.972 | 0.940 | 0.910 | 0.882 
mean pressure, and with the temperature of the} 1:35 1.052 1.010 | 1.00 | 6.966 | 0.926 | 0.891 | 0.865 
air. eae le ee A af 
TABLE GIVING PARTICULARS OF EXPERIMENTS EXAMINED. 
: “ ot aed , 
| Pir. MBEAN 
Author. | Where Published. | _ ee Ns 
| Length. Diameter. Material. Velocity. |Pressure(Abs.)} Temperature . 
ft. |; & | tt. -see. wm. per eq.in.| _Fahr. 
Messrs. Riedler and Proc. Inst. C.E., | 10,982 | 1lj | Co. | 8.5—28.6 2—118 About 
Gutermuth | vol.ev.,pagel190 | 54,270 | 65 deg. 
M. Stockalper.. ..| Proc. Inst.C.E., | 15,092 787 | { Partly O.L, \| 15.6—19.8 |  53—80 70 deg. 
| vol. lxiii., page 348 partly W.I. jf} 
| 1,718 5.9 | L | 29-87 _ 
Dr. Brix .. | Proc. Inst. O.E., 108 3.25 Approx. About 
vol. xliii., page 184 | 103 5.2 W.l | 23.3—42 | atmospheric 65 deg. 
1038 6.75 
Dr. Brix | Proc, Inst. ©.E., 358.5 | 0.25 Lead = |:-12.3—28.7| 14.7—17.4 About 
vol. xliii., page 184 | 65 deg. 
Author .. ..|Phil. Mag., March, 1909,, 37.2 | 0.125 Lead 6.0—43.0| 14.0—17.4 | 82 deg. to 
396 | to 108.8 212 deg. 





Realising this, an attempt was made to obtain a 
formula in which the effect of these variables 
might be expressed with some degree of accuracy. 
An examination of the question from a dimensional 
point of viewt indicated that a formula of the form 

pe— n (1 ) 

“(er * 
was to be anticipated, where k and a are numerical 
constants ; p and v are the mean absolute pressure 
and velocity in the pipe; » is the viscosity and r 
the absolute temperature of the air ; c is obtained 
from the equation pV = cr, and has a value 11.9 
if the unit of mass is 1 lb.; d is the pipe diameter ; 
and n is a numerical index. 

With a view of testing this formula, and, if 
applicable, of determining the constants involved, 
the results of a large number of experiments were 
examined. These are given in the annexed table. 

On plotting the results of these experiments 
against those calculated from the formula, the two 
are found to be in extremely close agreement over 
the whole range of velocities, pressures, diameters, 
and temperatures, if k = 125 x 10-8; a = 6.6; 
and if n has the following values :— 


Lead pipe, 0.125 in. diam; very smooth n. 
{ inner surface (Author) ... oe ab 1.28 
Lead pipe, 0.250 in. diam. (Brix) pat 1.49 
C.-I. pipe, 7.87 in. diam. (Stockalper) ... 1.775 
{OLE pipe, 11.75 in. diam. (Riedler) 1.77 
W..-I. pipe, 3.25 in. diam. (Brix) 1.825 
W..-I. pipe, 5.2 in. diam. (Brix)... oe 1.81 
W..-I. pipe, 5.9 in. diam. (Stockalper)... 1.81 
W..-I. pipe, 6.75 in. diam. (Brix) wN 1.79 


It would appear that for either cast or wrought- 
iron pipes laid under normal conditions as regards 
jointing, &c., n may be taken as having the follow- 
ing mean values :— 














* Proceedings of the ‘Royal Society, A., vol. Ixxx. 
(1908), page 114. 
+ Philosophical Magazine, March, 1909, page 390. 





| 
Calling this coefticient K, the loss of head at any 
temperature is given by 


a p- . vw, 
dp = 0.00000125 K Fa, 5% 


‘bb. per sq. in. . (4) 








CuILian Ratiwars.—The extent of railway at present 
under construction in Chili is 1300 miles. The estimated 
cost of these extensions is 13,400,000/. 





Crevusot.—The net bcsy of the Creusot Company 
(Messrs. Schneider and Co.) for 1911-12 were 268,107/., as 
compared with 271,297. in 1910-11. The dividend for the 
past year is maintained at 3/. 4s. per share. 


THE APPLICATION OF CO, TO’ REFRIGERATION.—At a 
recent meeting of the Junior Institution of Engineers a 
pow was by Mr. A. H. Tyler on the above subject. 

t was pointed out that CO, has much to recommend it 
as a refrigerating medium, as it is inexpensive, generally 
obtainable, and safe to handle, being inodorous and harm- 
less. The specific gravity of CO. was touched upon, and 
a table of the — of CO, was given ; the critical 
temperature being dealt with fully ; a further table being 

uoted. An entropy diagram was shown, and the factors 
that go to make up efficiency and range were given. In 
describing the types of compressor and efficiency several 
tables and figures were quoted, and the author said that 
the more generally known type of OO, compressor was the 
double-actihg leather-packed compressor, as was generally 
used for marine purposes. This type has prevailed on 
account of the commercial points in its favour, and in spite 
of its low efficiency. The results of an interesting series 
of experiments on frictional losses in power to drive a 
compressor were given. With regard to woange com- 
— very divergent opinions exist among the leading 

esigners of CO, compressors as to the advantages to be 
gained by compressing in two stages instead of one ; but, 
apn 4 uulion, there was no advantage to be — 

y using two-stage compression when the range of tem- 
perature was less than 50 deg. Fahr., or for machines 
of less than 20 tons refrigerating power. The paper con- 
cluded with a full consideration of wet and dry com- 


pressions, and of the minor advantages of CO,. A very 
good discussion followed the reading of the paper, in 
which Messrs. H. E. Newton, W. Stokes, D. v Hunt, 


A. J. Ball, T. J. Taplimg, G. C. Hodsdon, and W. 8. 
Douglas took part. 
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THE FRENCH TRANS-ATLANTIC LINER 
**ROCHAMBEAU,” 


WE illustrate in Figs. 1 to 6, on our two-page plate, 
and in Figs. 7 to 14 on this and the opposite page, and 
on page 712, the quadruple s.s. Rochambeau, of the 
Compagnie Générale Transatlantique, built by the 
Société Anonyme des Chantieret Ateliers de St. Nazaire, 
whose works we described in a former issue.* The 
Rochambeau is a sister ship of the Chicago, which 
was also built by the same company, and, like her, is 
engaged on the intermediate service of the French 
Trans-Atlantic Company between Havre and New 
York. The Chicago is of 14,150 tons gross register, 
and is propelled by reciprocating engines at 16.5 
knots ; the Rochambeau is of 17,000 tons, and is 
specially interesting in that she is propelled by two 
reciprocating engines on the inner shafts, each of which 
exhausts into a turbine placed in each wing, the tur- 
bines driving the outer propellers. 

The Rochambeau, as will be seen from Figs. 1 to 6, on 
Plate CVII., and from the midship section, Fig. 7, on 
this page, has five decks, a central deck-house, over 
which is the boat-deck, and above this again are the 
bridge, captain’s cabin, deck-officers’ quarters, and 
the wireless-telegraphy station. There are bilge keels. 
The masts are pole-mastes without sails. The hull is 
throughout of open-hearth steel, built under the 
Bureau Veritas Rules ial survey. Adouble bottom 
runs over the whole length of the ship and forms water- 
ballast tanks, which can take approximately 1400 tons 
of water. Her principal dimensions are as follow :— 

Length between perpendicu- 

ars ... “in om 163 m. (535 ft.) 
Extreme breadth 19.40 m. (63 ft. 7 in. 
Depth, moulded _... 13.20 ,, (43 ,, 3 4 
Mean draught, loaded _... 8.19 ,, (26 ,, 10,, 
Displacement at thisdraught 17,400 T. (17,100 tons) 
Area of immersed midship 
section _ ove eos 
Height of double bottom at 
centre line ... me ae 
Burthen: fresh and salt 
water, provisions, passen- 
gers, crew, stores, goods, 


149 sq. m. (1600 sq. ft.) 
1.40 m. (4 ft. 7 in.) 


coal, &e. ... a ate 7455 T. (7337 tons 
Capacity of coal bunkers ... 2025 cub.m. (71,500 cub. ft.) 
Capacity of holds and’tween- 
ecks for cargo... ...9416 cub.m. (332,580cub. ft.) 
Passengers carried: in cabins _... nes a! 


* “ third class ... 200 
99 rae emigrants ... 1248 
Officers and crew dee 274 


The double bottom consists of seven separate com- 
partments, each of which can be filled and emptied 
independently. The compartments under the forward 
stokehold—divided in two by the central keelson, 
which is made water-tight—are set apart for the fresh 
water for the boilers, and have a capacity of about 
221 cub. m. (7800 cub. ft.). The compartments under 
the aft stokehold, which are divided in the same way, 
have a capacity of about 389 cub. m. (13,700 cub. ft.), 
and contain the fresh water for washing the decks. 
The necessary man-holes are provided in the double- 
bottom for inspection, maintenance, and cleaning pur- 

. Each compartment is further provided with 

two ventilating-pipes and a sounding-tube. All com- 

rtments were, A penal tested for water-tightness 

fore cementing. The subdivision of the ship by 

water-tight bulkheads is shown in the lengialinal 
section, Fig. 1, on Plate CVII. 

For draining the water-ballast compartments there 
are two steam-driven x ps each capable of lifting 
350 tons per hour. There are besides two steam- 
driven pumps, each capable of lifting 100 tons per 
hour, for draining the holds. In case of need the 
water-ballast pumps can also draw from the holds. 
The filling and draining of the water - ballast com- 
partments takes place through two collecting-pipes, 
easy of access, and provided with the necessary 
valves, all suitably marked to prevent error. The 
compartments containing the fresh water are com- 
pletely isolated from the others, and are provided 
with special piping ; the pipes for filling are carried 
to the main deck, and those for suction communicate 
with the fresh-water pumps. The holds are also 
drained through two collecting-pipes, located one on 
each side of the ship, and similar in design to those 
of the water-ballast compartments, 

All the deck wood-planking at the parts which are 
exposed to rain and sun is of teak, and at all other 
parts of pitch-pine. 

The cargo hatchways are served by ten steam- 
winches, six forward and four aft; the winches have 
two speeds, and are each capable of lifting 6600 lb. 
with single purchase at a speed of 0.30 m. (11.8 in.) 

rsecond. Each winch is connected to a derricking 

m. The lifting is by steel-wire ropes. 

Figs. 8 to 10, on the opposite , show the 
Rochambeau in the building berth, y for launching, 
and in the St. Nazaire fitting-out basin. The system 


of lattice derricks and berth-cranes will be viewed 
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13"%m. Fore & Afo. 


with interest. Views of the decks and saloon 
~~ irre are reproduced in Figs. 11 to 14, on 
page 712. 

he ship is steered by steam gear of the usual type, 
mounted aft of the upper deck (Fig. 3). An auxiliary 
steam steering gear of the same type is fitted. 
The vessel is lighted throughout by electricity, the 
necessary current being supplied at a pressure of 
110 volts by three continuous-current dynamos. The 
dynamos are driven by vertical steam-engines. Each 
set is sufficient to supply the whole of the current 
circuits. When working together they are able 
besides to supply the current required for operating 
the fans and the boat-lowering gear without interfer- 
ing in any way with the lighting. The steam-engines 
driving the dynamos are designed for a steam pressure 
of 10.5 kg. per sq. cm. (154 Ib. per sq. in.) at the 
steam-inlet valve. They are able, however, to with- 
stand Fayre of 14 kg. 
in.). ey exhaust into the atmosphere or into the 
main engine condensers. The five main circuits are : 
the ship’s lights; the engine-room and stokeholds ; 
the passengers’ cabins, saloons, and rooms; the 
various ship’s quarters ; and the fans and boat-lower- 


ing gear. 
n our next article we will illustrate and describe 
the propelling machinery. 





* See ENGINEERING, vol. xc., page 847. 


559m. as faras Collision. 


r sq. cm. (205 Ib. per sq. | 4 





(To be continued.) 
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Centre through Plate Keelson 


_ WetsH Coat ror Greece —There have been renewed 
inquiries at Cardiff for coal on Greek account, and several 
steamers have been chartered to load for the Pireus. In 
addition to inquiries for floating cargoes for Smyrna, 
there has been an inquiry for coal for Constantinople, but 
no actual business has been reported. As much as 40s. 
per ton is obtainable for Welsh coal in Turkish ports. 





Tue Suez Canat.—The traffic of the Suez Canal last 
year showed an increase of 1,742,896 tons as compared 
with 1910, and an increase of 2,917,267 tons as com- 

ared with 1909. The gross receipts last year were the 

ighest yet recorded—viz., 5,390, 4882, as compared with 
5,217,4621. in 1910, and 4,825,707/. in 1909. t year’s 
increase is rendered all the more remarkable by the fact 
that some reduction in transit dues was made during the 
twelve months. The number of vessels which 
through the canal last year was 4969, as compared with 
4533 in 1910, and 4239 in 1909. Of these vessels, 3089 in 
1911, 2778 in 1910, and 2561 in 1909 carried the British 
ag. e tonnage of German vessels has also increased 
from 2,381,681 tons in 1909 to 2,563,749 tons in 1910, and 
to 2,790,963 tons in 1911. The average time occupied by 
vessels passing through the canal last year was 17 hours 
1 minute, as compared with 16 hours 54 minutes in 1910 


The portion of vessels navigating the canal by night 
as well as by day last year was 96.4 per cent., as com 
pared with 97.8 per cent. in 1910. As from January 1, 


1913, the transit dues imposed on vessels passing through 
the canal will be reduced to 5s. per ton fur loaded ships, 
and 3s. per ton for vessels in ballast. 
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Fic. 9. Srern View on Launcutne-Ways. 


NOTES FROM THE UNITED STATES. 
PHILADELPHIA, November 13. 

Tue coke situation in the Connellsville region is 
causing more anxiety. In additjon to a deficiency in 
production of not less than 50,000 tons per week, 
there is a lack of cars, which obstructs the prompt 
shipment of the reduced supply. There is also a 
shortage in anthracite and bituminous coal, and this 
serves to intensify the demand for coke at a time when 
the coke interests are least able to cope with the 
situation. The general iron and steel situation is 


Fic. 8. Strp in tHe Buitpinc Berra. 








Pes iia ate ck ig : much the same as last week, and furnace production 

ee ani ‘ f . is being speeded up to the limit. 2 uction has 

‘aan : ee Pi been increased since S men then the output was 
tons per year, now it is 


oe A ; : ae at the rate of 30,000, 
; sty ; 32,800,000 tons per year. The tin-plate plants in some 
* sections are operating short time, some of the plants 
being idle one to three days a week, owing to the im- 
Ability of obtaining a sufficient supply of sheet bars. 
, e : illets and sheet bars have advan within a week; 
RE <del we WR he and plate-mills are unable to obtain the supply 
Te adh ; gtaeatcs ra slabs — they -—- by a gy og and the 
as oo, : ' Republic Iron and Stee mpan ve purchased 
rime <9 _—e voce during the past ten days 64,000 one of Seleuee and 
; : basic pig iron. This and other large purchases have 
brought about an advance in foundry and other grades. 
The car-building interests are heavy buyers of material, 
and the prices for plates for prompt delivery in the Pitts- 
burg district have reached 1.60 dols. The anxiety to 
contract for delivery of all kinds of material for the 
last half of next year is manifesting itself. The rush 
of railroad traffic, including grain and cotton, as well as 
general merchandise, is fully taxing the capacity of 
the rolling-mills to provide material for rolling-stock. 
The United States Steel Corporation reported unfilled 
orders at October 31 totalling 7,594,381 tons. 





‘< of 








Practice-TarGcets.—The Devonport gunn school 
tender Magnificent took out from Devonport a few days 
ago a large practice-target. Trials made proved satisfac- 
tory, and other practice-targets of the same description 
are likely to be built. 








Fic, 10. Tue Vesser 1n THE St. NazarreE Basin. 
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INDUSTRIAL NOTES. 


Tue final draft of the new Shipyard Trades Agree- 
ment was approved by the representatives of the 
Shipbuilding Employers’ Federation and the Standing 
Committee of the Shipyard Workers’ Unions at a 
conference held in Edinburgh on Wednesday last. 
Having been agreed to by the representatives of both 

rties it is practically certain that it will be accepted 

y the men. 

The new agreement is an amalgamation of the 
best points of the agreement of March, 1909, and the 
supplementary agreement of December, 1910, both of 
which formally expired last September, but they have 
since ruled by mutual consent pending the drawing up 
of the amended agreement. The amendments made are 
mostly designed for the speeding up of the machinery 
for settling disputes. Definite limits of time are laid 
down within which questions raised by the employers or 
the men must be considered in consultation with indi- 
vidual employers or at local or national conferences. It 
is expected that these provisions will remove the prin- 
cipal objection of the men to the old agreement. This 
was that negotiations regarding disputed points were 
carried to great length, and that in consequence the 
settlements were frequently of very little value to 
the men. 

It has also been agreed that there shall not be in the 
new agreement any penal clauses for the punishment of 
employers or men who commit breaches of the agree- 
ment, and the clause providing for the election of an 
outside arbiter to decide when there is a breach of the 
agreement has been omitted. In addition the men 
have abandoned their claim for a neutral chairman at 
joint conferences. The Boiler-Makers’ Society is not 
a party to the new agreement. 





According to the Board of Trade Labour Cazette of 
November 16, the state of the labour market in 
October was as follows :— 

Employment continued good. It was better than a 
year ago, and slightly better than last month. There 
was an improvement in the iron and steel, engineering, 
shipbuilding, textile, glass, and printing trades. On 
the other hand, there was a seasonal decline in the 
building and brickmaking trades, The upward move- 
ment in wages continued. 

Compared with a year ago, all the principal indus- 
tries showed an improvement, which was most marked 
in the pig-iron, iron and steel, engineering, tinplate, 
textile, boot and shoe, glass and brick trades. 

In the 383 trade unions, with a net membership of 
885,100, making returns, 17,822 (or 2 per cent.) were 
returned as unemployed at the end of October, 1912, 
compared with 2.1 per cent. at the end of September, 
1912, and 2.8 per cent. at the end of October, 1911. 

Returns from firms employing 440,218 workpeople 
in the week ended October 26, 1912, showed an increase 
of 0.1 per cent. in the number employed, and of 0.2 per 
cent. in the amount of wages paid compared with a 
month ago. Compared with a year ago there was an 
increase of 2 per cent. in the nuniber employed, and of 
5.7 per cent. in the amount of wages paid. 

The changes in wages taking effect in October 
affected 525,000 workpeople, and resulted in a net 
increase of nearly 25,000/. per week. All the changes 
were increases except one, affecting 6250 blast-furnace- 
men and iron and steel workers in South Wales and 
Monmouthshire. The most important of these in- 
creases affected 417,600 coal-miners in Cumberland, 
Lancashire, Yorkshire, the Midlands, North Wales, 
Bristol, and Somerset ; 17,000 ironstone miners, lime- 
stone quarrymen, and blast-furnacemen in Cleveland 
and Durham ; 20,000 ironworkers in the Midlands ; 
5750 workpeople in steel works in the West of Scot- 
land ; and 35,000 jute operatives at Dundee. 

The number of disputes beginning in October was 
seventy-two, and the total number of workpeople in- 
volved in all disputes in progress during the month 
was 36,312, as compared with 27,918 in September, 
1912, and 58,528 in October, 1911. The estimated 
number of working days lost by disputes during the 
month was 301,000, as compared with 284,400 in the 
previous month, and 444,600 in the corresponding 
month of last year. 

Disputes reported during the month include tin-plate 
workers in South Wales and Gloucestershire, shoe and 
slipper operatives at Rossendale, and cap-makers in 
East London. Further appointments were made in 
connection with the revised railway conciliation 
scheme, and in certain cases awards were issued by 
chairmen of railway conciliation boards. Decisions 
were arrived at with regard to matters arising out of 
the awards under the Goal Mines (Minimum Wage) 
Act for West Yorkshire and South Wales, including 
Monmouthshire. 





There has recently been issued the report of the 
Comptroller-General of the Labour Department of the 
Board of Trade on —— that took place in the rates 
of wages and hours of labour in 1911. One of the fea- 
tures of the year was an increase of wages in the trans- 
port group of trades. In these the aggregate increase in 





| the wages bill was much ahead of all other industries. 
|In the non-transport trades the upward movement 
| continued throughout 1911, though it was more rapid 
| during the later months. The general level of wages 
| was higher at the end of 1911 than at the end of any 
| year since 1893, except 1907 and 1908. The number 
of people who received increases was 507,207, and the 
amount totalled 56,247/. per week. The number who 
sustained decreases amounted to 399,362, the total 
decreases totalling 11,669/. per week. The changes 
in the coal-mining industry in 1911 resulted in a net 
decrease of 9553/. per week, affecting 390,793 work- 
people. There was a net increase in the engineering 
trade of 8473/. per week, affecting 142,140 work- 
an On the North-East Coast 20,000 engineers, 

iler-makers, iron-moulders, &c., received an increase 
of 24 per cent. on piece-rates and Is. a week on time 
rates. There was a net increase in the shipbuilding 
trades of 7346/. a week, affecting 67,344 work-people. 
In the federated shipyards on the Tyne, Wear, Tees, 
and other districts, the work-people to the number of 
33,000 received two increases amounting in all to 
10 per cent. on piece-rates and 4d. per hour, or 2s. a 
week, on time-rates. 


The monthly report of the Society of Amalgamated 
Toolmakers for November shows an increase of 1905 
on the membership between October, 1911, and Octo- 
ber, 1912, the actual figures for the two months 
respectively being 5851 ond 7756. There was a decrease 
of 65 in the number of the unemployed during the 
same time, the actual numbers respectively being 127 
in 19]1 and 62 in 1912. The reserve funds stood at 
31,000/. in October, 1912, against 24,000/. in October, 
1911, an increase of 7000/. 


On Saturday last, a meeting was held at Wigan 
between the representatives of the coalowners and the 
Lancashire and Cheshire and North Wales Enginemen 
and Boilermen’s Federation, at which an agreement 
was arrived at, under which a minimum wage is to be 
established for engine-winders, fanmen, and other 
enginemen and boilermen. At the same time arrange- 
ments have been made amicably in connection with 
engine-winders and stokers for an eight-hour shift for 
the week-end work. The third making-up day in Octo- 
ber was fixed for the advance to commence. The mini- 
mum wage and reduced hours will come into operation 
the first making-up day in December. For the present 
the enginemen’s hours will remain unaltered. A board 
of ten representatives from each side is to be chosen, 
with an independent chairman, to deal with future 
disputes, and the agreement is to last for three years. 

At Newcastle on the same day, at the half-yearly 
meeting of the Northumberland Miners’ Association, 
it was agreed to establish a basis wage, and to urge 
the wages committee to press the demand for an eight 
hours’ day, with a minimum wage for all classes of 
surface workers. It was also agreed that when the 
time arrives the present minimum wage district rules 
must be rescinded, and others more favourable to the 
workers put in their place. 


The demand of the dyers in Bradford for an advance 
of “— of 3s. 6d. a week, put forward on behalf of 
four of the men’s unions, has resulted in a reply from 
the Bradford Dyers’ Association, which states that 
the men’s proposals mean an increase in wages equiva- 
lent to the whole amount of dividend paid on the 
ordinary shares. The masters add that the Association 
_——— to submit proposals satisfactory to every- 

ly: 








Substantial concessions have been made to the opera- 
tives in the Birmingham baking trade, which are the 
result of protracted negotiations. The following are 
the concessions :—(1) That 54 hours a week, exclusive 
of meal times, be the limit with regard to time. (2) 
That Bank holiday fortnight consists of 108 hours. 
(3) That the wages (minimum) be: Foremen, 34s. 
a week when two men are employed under him, 
and where more than two men are employed the 
foreman is to be paid 37s. a week. (4) Thet single 
hands be paid 32s. a week. (5) Second hands 
a week; and all other hands over 23 years of age 
28s. a week. (6) Those who work at plating exclu- 
sively shall be paid 30s. a week. (7) That machine 
dough-makers who work exclusively at the machine 
shall receive not less than 32s. a week, but 
where over 200 sacks per week are made, 35s. 
a week. Clauses 6 and 7 do not apply to a 
man who is employed at other work in addition 
to plating or dough-making. (8) Men from twenty- 
one to twenty-three years of age, 26s. a week for day 
work and 283. for night work. Day work is any time 
between 5 a.m. and 6 p.m., night work between 6 p.m. 
and 5 a.m. (9) Jobbers at 7d. an hour; minimum, 
four hours a day. (10) Overtime scale: those receiv- 
ing 34s. a week, 8d. an hour; those receiving 32s. a 
week, 7d. an hour ; those receiving 28s. a week, 64d. 
an hour; those receiving 26s. a week, 6d. an hour; 
and where there is any difference in wages above the 





scale, then payment of overtime shall be varied 


accordingly. (11) That the above scale of wages be 
paid from the first Monday in December next, and 
remain in operation until December 31, 1914, subject 
afterwards to six months’ notice for any revision 
desired. . 





There appears to be some chance in the near 
future of another strike of taxicab drivers. The pro- 
bability of this is suggested by a manifesto recently 
issued by the London Cab-Drivers’ Trade Union, 
the cause of the trouble being the increased price 
of petrol. At present the masters are paying the 
enhanced price according to their agreement, but at 
the end of the year this will cease. According to 
the manifesto, the struggle is expected to be a long 
one, and tickets are to & sold to ons a fighting fund. 
From time to time also meetings are to be called in 
order to place the whole matter before the men, and 
every driver is asked to prepare himself for the worst 
in January next. It is officially stated that the 
actual earnings of the members of the union are only 
12s. a week, and for the remainder of their liveli- 
hood tips have to be depended on—a statement very 
difficult to believe. The enhanced price of petrol 
would, it is said, further decrease their earnings by 
93. a week, so that there is hardly anything left to 
live upon. It would be interesting to know how thése 
figures are arrived at. The Board of Trade has been 
applied to by the masters for an independent chairman 
to give his decision under the award. The men declare 
that they do not want to break the award, but rather 
to work by it loyally ; but one part of it has become 
peter owing to the increased price of petrol, the 
price having gone up 70 per cent. 





Speaking at the sixth annual dinner of the Institute 
of Directors, at the Hotel Metropole on Friday evening 
last, Lord St. Aldwyneaid that when people nowadays 
spoke of capital and labour as if they could set capital 
on one side and labour on the other, they talked of what 
was untrue. Millions of our labourers (including those 
who worked with their brains as well as those who 
worked with their hands) were capitalists as well, and it 
was impossible to separate the interests of capital and 
labour, as some people professed to do, and the leaders 
of the working men would do well to remember this. 
There was at the present time a great deal heard 
about demands for increase of wages, but he thought 
the workmen might secure something better. If it 
were possible for the workers of every company to be 
also shareholders in it, much would be done to secure 
industrial peace. One effect of limited liability had 
been that, in a measure, it had got rid of the old 
personal nexus which used to exist when firms were 
carried on by individuals, and that, in his opinion, 
had been one of the causes of industrial unrest. 
Another cause, however, had been the changed 
ideas as to what the functions of the Govern- 
ment were regarding disputes between employers and 
employed. The function of the Government formerly 
was to keep the peace, and to protect those who 
wished to work from acts of intimidation and violence. 
Nowadays, however, the Government endeavoured to 
interfere through their officials, whose often well- 
meant attempts in this direction only resulted ina 
patching-up of the quarrel, which broke out again 
afterwards with greater violence than before. The 
workers were often quite ignorant of the difficulties 
of the employers in such matters as the searching for 
fresh markets, fighting against foreign competi- 
tion, &c. One golden rule in all these disputes was 
to try and put oneself in one’s adversary’s place. 
Lord St. Aldwyn went on to say that a curious thing 
was that among the advocates of a minimum wage 
and a policy of piling more and more burdens on our 
industry under the guise of reform were those who 
were advocates of Free Trade. 


On Tuesday last the non-unionist question again 
came up ata meeting of the executive committee of 
the Cleveland Miners and Quarrymen’s Association. 
It was reported that a number of men who during the 
recent railway and coal strikes had received benetits 
from the Association funds now decline to pay their 
contributions, and had seceded from membership. It 
was decided at the meeting to recommend to the 
district that the advisability of tendering notices as 4 
body should be declared unless a more favourable report 
could be presented at the next meeting. 


On Monday last at the meeting of the Conciliation 
Board for the Coal Trade of South Wales and Mon- 
mouthshire, at Cardiff, Lord St. Aldwyn, the indepen- 
dent chairman, gave his decision against the coal- 
owners’ application for a reduction of 24 per cent. on 
the wage rate. 








On account of the employers having refused to 
grant a general increase of 3d. an hour to @ number 
of electricians employed in the Clyde shipyards 4 
strike has commenced. The increase claimed was 
offered by three large firms engaged on important 





Admiralty contracts, but the men declined to accept 
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the concession unless a similar offer was made by 
other firms. 





The terms offered to the men by the Oldham Master 
Carters have been accepted, and work was resumed on 
Monday last. One-horse men are to have their wages 
raised to 25s. a week minimum; and two-horse men 
to 28s., with 6d. an hour for all hours over sixty per 
week. Three days holiday in the year with pay is 
also agreed to. The settlement affects the employees 
of the Teamowners’ Association only, the Corporation 
men and coal carters having settled the matter pre- 
viously. The Amalgamated Carters’ Union will, it is 
stated, ask early next year for a 2s. a week advance 
for carters at Reyoesl Bolton, Bury, Rochdale, and 


Darwen. 





The ships’ officers in the Booth Steamship Company 
have had their wages advanced by ll. @ month, 
making the monthly pay of chief officers 14/. to 19/. ; 
second officers, 12/. to 13/. ; third officers, 10/. to 11/.; 
and fourth officers, 9/. a month. 








“SWALLOW'S NEST” TROUBLE IN MARINE 
‘AND LOCOMOTIVE TUBULAR BOILERS. 
To THE EprTor oF ENGINEERING. 

Srr,—It has been suggested to me that the following 
short account of the conclusions at which I arrived after 
investigating the cause of ‘‘swallow’s nests” some years 
ago may be of interest to your readers. : : 

I found that in every case the cementing material 
binding the mass together, and in many cases the whole 
‘“‘swallow’s nest,” consisted of the fused reduced con- 
stituents of the coal ash. In some cases, where coal con- 
taining much iron pyrites was being burned, the ‘‘ nest” 
was magnetic and consisted of almost pure iron monoxide. 
This accords with Moissan’s statement that iron mon- 
oxide is formed by the action of carbon dioxide on iron 
sulphide at 1000 deg. Cent. I found that where coal is 
hard and has little ash, or ash infusible at the maximum 
fire-box temperature, ‘‘swallow’s nests” are not formed ; 
but where the ash is easily fusible, and particularly in 
the case of friable coals, the trouble is severe. 

Considering the facts, it seems that the ‘‘swallow’s 
nests” are formed as follows :—When firing with dirty, 
dusty, or easily friable coals with fusible ash, coal-dust 
with adherent particles of mineral] substances or separate 
fragments of the same—e.y., iron pyrites, anhydrite, 
silicates, &c., which occur in lamine between the planes 
of cleavage of the coal—are lifted by the blast-pipe 
draught and carried upwards through the area of intense 
heat towards the tubes. En route the coal substance burns, 
and the intense heat thus liberated in contact with the 
adherent reduced fusible particle, or possibly the unaided 
normal fire-box temperature in the case of separate frag- 
ments, fuses the mineral substance, which on in 
the molten condition. Ifit enters the tube, it may solidify 
before striking the metal, or may fail to adhere if it 
should strike it (because the tube metal surrounded by 
water is at a comparatively low temperature), and in that 
case will pass through the tube into the smoke-box. But 
if it happens to strike the slightly protruding edge of a 
tube-end or ferrule, the force of impact on such edge— 
much hotter at its extremity than the internal surface of 
the tube, even a short distance from the tube-plate—may 
spread the molten substance over the very hot metal edge, 
forming a surface to which similar molten particles strik- 
ing it subsequently may adhere. As the deposit grows 
and its outer surface mes more remote from the 
metal surface to which the whole adheres, the outer parts 
doubtless remain semi-molten, while the inner surface in 
contact with the metal, now protected from intense direct 
heat, is solid in all probability. 

To this probably ‘‘sticky” outer surface will adhere 
any small solid pieces of coal or ash carried up by the 
draught, and thus the mass grows to form a ‘‘ swallow’s 
nest,” and eventually, perhaps, to close the tube orifice 
completely. 

The remedy, in my opinion, is to avoid coals which 
are dusty or easily friable, and have fusible ashes. Small 
nuts or slack may be greatly improved by washing at the 
pit. But speaking generally, coals of this character are 
always liable to give trouble in locomotive boiler practice, 
and should be avoided if possible. 

I am, Sir, your obedient servant, 
W. GaTHORNE YOUNG. 

Westfield House, Retford, Notts, November 18, 1912. 








THE DISTRIBUTION OF WIND PRESSURE 
’ ON INCLINED AERO-CURVES. 

. To THe Eprror or ENGINEERING. 

Srr,—A paper read by Mr. A. P. Thurston, B.Sc., 
A.F.Ae.S., before Section G of the British Association 
at Dundee, September 10, 1912, and reprinted in Enat- 
NEERING of September 20, 1912, is an account of certain 
wind tunnel experiments made upon three aero-curves of 
different camber. 

Curves of distribution of pressure are given for each 
surface for ten inclinations, and the conclusion is reached 
that the suction over the back contributes the greater 
part of the lift or sustentation. This result is, however, 
merely a confirmation of the experiments of M. Eiffel, 
published in 1911: ‘La Resistance de ]’Air et Aviation,” 
Dunot et Pinat, Paris. 

; M. Eiffel’s work is much more complete, dealing as it 
Coes with twenty-six cases, including monoplane win 

and tee wings of all the well-known types. In addi- 
tion, M. Eiffel has given not only the distribution along the 





centre line, as in the above-mentioned paper, but also the 
distribution of pressure over the entire wing at various 
angles of inclination. 

It would appear that in this respect the ground has 
already been very well covered by previous work. 

Similarly, in the matter of the centre of pressure, or 
the point of application of the resultant reaction, M. 
Eiffel has most carefully determined the centre of pressure 
travel for these same 26 examples, and, moreover, his 
results were checked by independent methods—by his 
“aerodynamic balance,” and by suspension on pivots. 

Mr. Thurston has apparently assumed that the resul- 
tant reaction is andl to the cord and acts through the 
centre of figure of the area between the pressure-distri- 
tion curves for the centre-line section. Both these 
assumptions are at variance with the results of direct 
experiments made by M. Eiffel. 

irst, the resultant reaction is in general not normal to 
the cord for a curved surface, but for small angles is 
inclined slightly forward, and for angles between about 
6 deg. and 16 deg. is inclined slightly tothe rear. For 
example, for a ight wing the resultant is inclined 
8 deg. forward of the normal to the cord for an angle 
of 0 deg. with the trajectory, is parallel to the normal 
for 6.5 deg., and lies 2 deg. to the rear of the normal for 
an angle of 10 deg. Beyond 16 deg. the resultant is 
very nearly normal to the cord. 

Furthermore, the pressure distribution along the centre 
line is found to be very different from that along any 
other fore-and-aft section. The lateral flow of air near 
the wing-tips probably is the cause of this uneven action. 
To assume that the centre of area between pressure 
curves for the centre line section is the point of applica- 
tion of the total resultant, is to assume that the centres 
of area between pressure curves at all sections Jie along 
a straight line ae to the centre-line section. 
M. Eiffel’s results, based on exhaustive research, make 
this hypothesis untenable. 

The resolution of the measured pressures into com- 

nents llel to the cord or ‘‘ tangential” is interest- 
ing in bringing out the peaks in the curves of ‘‘ tangential 

ressure,” but, from the designer’s — of view, can 
ardly be of assistance in selecting the most economical 
— for flight. 
r. Thurston states :—‘‘ The most economical angle at 
which to run these aeroplanes would be largely deter- 
mined by the position of the peaks of negative tangential.” 
This is Sechiiies true, in a general way, but actually to 
select the economical angle for flight, leaving aside ques- 
tions of longitudinal stability and centre of pressure 
travel, the model tests must give the designer that angle 
for which the ratio of lift to drift, or sustentation to head 
resistance, is the greatest. The tangential pressures 
need not enter into any stage of the design. 

It is to be regretted that the English-reading technical 

ublic is not more familiar with the fundamental work of 

. Eiffel in the domain of aerodynamics. His results 
should be verified by all means, but, on the other hand, 
deserve great consideration, and will be of greatest 
service as a point of departure from which to extend 
our knowledge of a still unfamiliar division of mechanics, 

Yours truly, 
Boston, Mass., November 1, 1912. O. H. 





A GAS-PROPELLED WATER-TORBINE., 
To THE EpiTor OF ENGINEERING. 

Srr,—I cannot refrain from replying to Mr. Dunlop’s 
letter in your issue of the 8th inst. he scheme he pro- 
poses betrays so great an ignorance of the first principles 
of mechanics that its impracticability is self-evident, and 
any reiteration of the same would be almost needless. 
But he displays an attitude to others interested in the 
future ef the gas-turbine that is provocative, particularly 
to those ‘‘few misguided enthusiasts” who no longer 
regard the 5 as ‘‘an impractical machine.” I 
gather that Mr. Dunlop will place me in that category— 
in company with Professor Stodola and others. 

I do not wish here to go into the pros and cons of gas- 
turbine efficiency. I refer him to a series of articles of 
mine that appeared recently in the Engineer, in which 
the matter is fully discussed. I refer him to the appendix 
to Professor Stodola’s book on ‘The Steam-Turbine,” 
and to the correspondence between Professor Stodola 
and Herr Holzwarth in the German Press; and to Herr 
Holzwarth’s book ‘‘Die Gasturbine.” But, then—I 
suppose we are all “‘ misguided enthusiasts ” ! 

got remind Mr. Dunlop in connection with the 
machine illustrated in his letter that he cannot both 
**have his cake and eat it.” The work done on the turbine 
by the water coming in must be equalised by the work 
done by the turbine in driving the water out. Without 
friction, the machine would no doubt turn round. 


Yours faithfully, 
Ewell, November 14, 1912. Norman Davey. 








‘THE EFFICIENCY OF AIR-COM- 
PRESSORS.” 
To THe Epitor oF ENGINEERING. 

Sir,—The article in your current issue on ‘‘ The 
Efficiency of Air-Compressors” again calls attention to 
the fact that a very considerable uncertainty exists con- 
cerning the most satisfactory mode of testing air-com- 
ing and ventilating machinery. In the absence of any 
efinite set of recommendations in this country, attention 
may be called to the ee ad tions drawn up and 
recently published by the Verein Deutscher Ingenieure. 
These rules are to a certain extent incomplete, but have 
been published, subject to revision after a period of two 
ears when experience has been gained by their use. They 


ve been prepared by a committee composed of all the | 





leading Continental experts on this class of machinery, 
and have only been iss after proceedings which have 
lasted over two years, and have included many valuable 
experimental investigations. I would add that they 
include particulars of standard orifices. 

As regards the formula for adiabatic efficiency attri- 
buted to Professor Rateau, of course, this only applies 
to sets which arenot water-cooled. I should like to add 
that I have found thisformula quite satisfactory for turbo- 
blowers, the difficulty of measuring the temperature of 
air (in which a thermometer bulb can be directly placed) 
being considerably less than that of taking steam tem- 
perature readings. 

The last a of your article re-introduces another 
efficiency outside the now generally employed adiabatic 
and isothermal efficiencies, and I should like to enter a 
special plea against the multiplication of efficiency 
symbols used for air-com rs. Two terms, the adia- 
batic efficiency for un ed machines (blowers) and the 
isothermic for cooled machines (compressors), are surely 
sufficient. It is quite useless attempting to compare the 
efficiencies of various sets when is given in different 
terms—and there are a multitude of indefinite and com- 
paratively useless terms, such as real, actual, pneumatic, 
compression curve, and aerodynamic efficiencies. If the 
compressor is steam-driven, a further figure of merit of 
use to the designer is obtained by the ‘over-all adia- 
batic” and “‘over-all isothermic efficiency,” which is simply 
the product of the thermodynamic efficiency of the steam- 
motor, and the adiabatic or isothermic efficiency of 
the compressor. The compressor efficiency should, of 
course, include bearing and radiation losses in all cases. 

In conclusion, I would like to add that guarantees for 
air-compressor plant should, as far as possible, be given 
in direct terms—that is, pounds of steam or kilowatts per 
100 cubic feet of free air compressed 


Yours truly, 
V. Oswatp Davis. 
59, Regent-street, Rugby, November 19, 1912. 





‘“*META-MECHANICS.” 
To THE EpiTor oF ENGINEERING. 

Srr,—I thank “ Progress” for his suggestion; and, if 
you will allow the article to be reprinted, together with 
some of the letters which have appeared on the subject, 
T shall be glad to supply copies at cost price. 

Their love of ‘‘ potential energy” makes some people 
say funny things. A friend has pointed out that a body 
lying on the surface of the earth has potential, because it 
might fall to the centre; and, if at the centre, it would 
have potential, because it might fall into the sun; and 
even at the centre of the sun it would have potential, 
because it and the sun might fall into something else. 
But we bave had an example lately of what an able man 
—Professor Dalby—has to say on the subject :— 

‘When steam is shut off, the motion of the train is 
continued against the resistances by the gradual exhaus- 
tion of the stock of kinetic energy stored in the train. 
The principle of the conservation of energy applied to 
this problem may be stated thus :— 

“The rate at which the kinetic energy of the train is 
reduced = the rate at which it is janet into potential 
energy by a gradient + the rate at which itis transformed 
into heat by friction.” 

I have searched in vain through his most interesting 

per on “Train Acceleration” for a hint as to how 

inetic energy is changed into potential; but all I can 
find is :—‘‘ Finally, the rate at which energy is trans- 
formed into potential cnecey 4 ee rising 1 ft. 
vertically for G feet horizontally is W v/G foot-tons per 
second ;” which, I venture to think, is not of any practical 
use to anybody, nor of much theoretical utility. 

‘The principle of the conservation of energy” does 
not require any such change. The energy of the movi 
train is equal to the work performed in displacing an 
setting in motion air, in overcoming friction in yy 4 
and other moving ne in destroying and heating 
surfaces of rails, wheel-rims, and e-blocks, &c. ; but 
why, in the name of meta-mechanics, drag in potential ? 

Your obedient servant, 

November 18, 1912. An Otp MILLWRIGHT. 





PERSONAL.—We are informed that, on account of the 
death of Mr. F. E. Robertson, referred to elsewhere in 
this issue, Sir A. M. Rendel, K.C.I.E., has taken into 
partnership in the well-known firm whose offices are at 
13, Dartmouth - street, Westminster, Mr. Seymour B. 
Tritton, M. Inst. C.E., M. Inst. N.A. Mr. Tritton has 


been in charge of the firm’s locomotive, rolling-stock, 


and steamship department for many years, an vi- 
ously had experience in India on the Bengal North. 
Western Railway and on the Eastern Bengal State 


Railway. Mr. Tritton is a member of the Locomotive 
Conference and of the Engineering Standards Sectional 
Committee on Locomotives.—Messrs. Charles Neat 
and Co., 112, Queen Victoria-street, E.C., inform us 
that the business carried on under their name will, 
on and after December 1, be transferred to the address 
of Messrs. O. . Burton, Griffiths and Co., 1, 2, 
and 3, Ludgate-square, Ludgate-hill, E.C.—We under- 
stand that Mr. R. K. Morcom has consented to act on 
the board of Messrs. Boving and Co., Limited, 9}, 
Union-court, Old Broad-street, E.C. Mr. James Walker, 
Assoc. M. Inst. C.E., M.I. Mech. E., is also about to join 
this firm’s staff, with a seat on the board of directors. 
r. Walker has associated with Messrs. 8. 
Pearson and Son, of Westminster, and Messrs. J. G. 
White and Co., Limited, of 9, Cloak-lane, E.C., and has 
had considerable experience at home and a in con- 
— with hydro-electrical and civil engineering under- 
ings. 
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THE PERKIN SENSITIVE DRILLING- 
MACHINE. 


THE engravings herewith illustrate the positive- 
drive sensitive drilling-machine, which was shown 
at Olympia by Messrs. Perkin and Co., Limited, 
of Leeds, whose lathe and hack-saw we illustrated on 
October 25. The machine now illustrated is of different 
design from the ordinary types of sensitive drilling- 
machines, inasmuch as the long belts, step-cones, 
idlers, and spindle-pulley ordinarily employed are 
discarded. In place of these a gear-box is fitted 
at the top of the column (see Fig. 2), and the three 











(3172.8) 





changes are produced by moving the lever over the 
quadrant, which has the effect of sliding the rod A 
and causing its key to slip up through the slot in the 
sleeve B, and enter the keywsy in one or other of the 
loose-running spur-gears. One or other of the com- 
panion-gears keyed on the mitre-gear shaft thus 
receives motion. 

Holes up to ,; in. in diameter can be drilled by this 
machine, which is fitted with two tables, the upper 
one swivelling around the column, and the other 
moving up 
head ae an adjustment of 13 in., the lever feed 
motion ranges up to 4 in., and the maximum distance 
from the spindle-nose to the bottom table is 44 in. 





PortsmouTH.—The new battleship recently laid down 
at Portsmouth is expected to be laun in May. If 


this should be the case, another ship will be at once 
commenced. An expenditure of 242, 
this year upon the vessel now building. 


. is to be made 


down the flat face below. The drill- b 





8}-IN. CENTRES ALL-GEARED LATHE. 


CONSTRUCTED BY 


MESSRS. HOLBROOK AND SONS, ENGINEERS, STRATFORD, E. 























Tux engraving above illustrates an exceptionally 
heavy 84-in. centres high-speed lathe by Messrs. 
Holbrook and Sons, of Stratford, E. It was included 
with others on their stand atOlympia. The single-pulley 
mode of driving, with changes effected by slidin steel 
gears, is adopted, sixteen rates being obtainable. The rod 
along the top of the lathe serves to throw the stopping 
and starting friction-clutch in one direction or the 
other, and on the backward stroke a brake is put on to 
stop the spindle quickly ; 3-in. bars may pass through 
the spindle. The screw-cutting and the feeding trains 
of gears are independent, and the feeds of 7, 14, 28, and 
56 cuts per revolution are changed in the box at the 
front of the bed. Stops are fitted to the longitudinal 
and cross-slide movements, those for the first-named 
being set on the rod below the apron ; this rod has an 
additional stop at the extreme position to prevent 
accidents through the saddle running against the 
headstock. The saddle, it may be mentioned, is fitted 
bya —— —— the front. The lathe, with 
8-ft. 6-in. » weighs about 4 tons, and requires about 
15 horse-power when running at its greatest capacity. 

Another lathe by this firm, of 7-in, centres, intended 
for tool-room use, is constructed to guaranteed limits 
of error, and is provided with conveniences for dealing 
with screwed work. Thirty-six changes of threads 
or of feeds can be obtained from the quick-change gear- 
box at the front, in the usual manner, but, in addition, 
a stop-motion is fitted. This arrests the rotation of 
the lead-screw, or feed-rod, by the striking of the 
apron against a dog on a stop-rod, and prevents further 
travel of the saddle. The clasp-nut may thus be left 
in, and when the tool reaches a certain point it stops, 
and simply cuts a recess in the bore or on the screw. 
A quick withdraw on the croas-slide is then operated, 
the saddle is reversed, and runs back until again 
arrested by another stop. Then the tool is run in 
again, plus the amount of cut required, and the re- 
verse-lever is put in, and the tool picks up the same 
thread, and makes another traverse. 





DEVELOPMENT IN AUXILIARY UNITS 
BETWEEN EXHAUST-PIPE AND BOILER. 
A MEETING of the Institution of Engineers and Ship- 
builders of Scotland was held in G w on the 19th 
inst., when the discussion on Mr. W. Weir's paper bear- 
ing the above title, a very full abstract of which we gave 
in our issue of November 8 (see page 675 ante), was opened 
y Mr. D. B. Morison, of Hartlepool. In the course of 
his remarks Mr. Morison submitted a new theory as to 
the behaviour of aerated vapour in a surface condenser, 
which created much interest. Mr. Morison said it was 
in 1904 that he first commenced the research on con- 
densers, which has since been so generally fruitful in its 
effects. Those interested in the subject would find 
instructive data in a paper read by Dr. Weighton before 
the Institution of Naval Architects in 1906,* and also ina 


* See ENGINEERING, vol. lxxxi., pages 479, 497, and 532. 








paper read by himself before the same Institution in 
1908.* The research therein described was very elaborate 
besides being particularly costly ; but his desire then, as 
now, was to lay bare his experiences in the hope that they 
may in some m@asure contribute to engineering progress. 
His specification No. 15,759, of 1904, reads as follows :— 

‘The uniform flow of the steam and air over the 
entire tube surface has the important practical effects of 
increasing the heat-transmitting efficiency of such sur- 
face, and also of assisting and maintaining an even flow 
of air towards the final outlet, thereby so minimising the 
local stagnation of flow, or the local accumulation of air, 
as to increase the vacuum efficiency by enabling the air- 
pump to improve the vacuum.” , 

That was, he started off by establishing initial uniformity 
of exhaust distribution over the tubes throughout their 
whole length, and, whilst maintaining such uniformity 
over the entire condensing surface, he maintained at the 
same’ time a continuity of flow through a e of 
decreasing area from the exhaust inlet to the air outlet. 

In order to lengthen the path of vapour flow in his 
original small condenser, he cut a wedge into three 
— and set one above the other. This small condenser 

@ presented to the Armstrong College, and Professor 
Weighton’s pee me with it definitely established the 
correctness of the principles, as might be seen by reference 
to his ae which was generally conceded to be the 
most valuable report on surface-condenser efficiency ever 
published. As Dr. Weighton’s research had continued 

ractically ever since, he ho that they would be 

avoured with a further contribution on this important 
subject. B ee experience with large condensers 
he found that conditions enabled the wedge shape to be 
maintained linearly by light guide-plates, which not only 
cheapened the construction and lessened the weight of 
large condensers, but in condensers of any size facilitated 
the employment of wedges of the proportions which had 
been found by exhaustive tests to give the highest 
efficiency. 

If no air were present in condensers, the problem of 
surface condensation would be simplified, as no air-pump 
would be required ; but in practice the crucial problem in 
the attainment of high vacuum was how best to treat the 
small quantity of air which normally entered the condenser 
with the steam, and, at the same time, to make provision 
for dealing with the much larger quantities which resulted 
from accidental and inevitable leakage into the vacuum 
system. As the result of much investigation over many 
roe, he submitted a theory whereby a solution might, 

thought, be found along the simple lines of elementary 
first principles. , 

In 1905 Mr. J. A. Smith, of Australia, carried out some 
very valuable experiments to determine the effect of air 
on heat transmission through a condenser-tube. He found 
broadly as follows :—That the presence of air in quantities 
that might have been deemed insignificant might, in fact, 
become the factor limiting the efficiency of a whole steam 
eo For instance, air equal in pressure to only #5 1". 

y the mercury gauge would, at 90 deg. Fahr., reduce 
thermal transmission some 25 per cent., whilst ,4; in. would 
lower it about one-half. The experiment further demon- 
strated that, ina condenser dealing with steam at 90 deg., 
smothered with air at a partial pressure of 0.3 in., the cool- 


* See ENGINEERING, vol. Ixxxv., pages 507 and 532 
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ing surface would have to be 2} times greater than if 
dealing with airless water vapour at the same temperature. 

The feature of interest in these experiments was the 
extraordinary degrading effect which a film of air of 
minute thinness had on the heat transmission of a con- 
denser tube. At the other extreme we know that when 
air was present in large quantities in a condenser, the 


It was the condenser which was primarily responsible for 
the high vacuum attainable under these conditions, as by 
means of the wedge the air was arranged in density gradua- 
tions which reached a maximum at the outlet from the 


condensing chamber ; but thedisposition of the graduations | 


at the outlet must be such that a given weight of air 


presented as small a surface area and as great a depth as 











of 


We 
. (3197.4) 


lowermost tubes might become so air-drowned as to be 
uite incapable of condensing any appreciable vapour. 
t was also further established that air was heavier than 
water vapour, and co uently the natural tendency of 
aerated vapour was to fall and not to rise. This was, of 
course, apart from all considerations of velocity of entry. 
Therefore the first essentials for condenser efficiency were 
that the weight of air which always remained in a con- 
denser should be reduced to a minimum, and should be so 
disposed as to cause the least possible resistance to the 
transmission of heat through the tubes to the circu- 
water flowing through them. Another essential 


latin; 
“was that the air particles should not eddy by enn tae 


erratic course in any given horizontal plane or by 
multiple appearances in any plane. In other words, 
each air particle should take its shortest route from 
the exhaust-inlet to the air-outlet and not linger on 
the way. 

Such a theory at once suggested that exhaust steam 
should enter a condenser as a uniformly moving column, 
the sectional area of the column being the plan area of 
the top row of tubes. Continuing this plan area unchanged 
and the condenser became a rectangular box ; aX the 
air-pump suction in the middle of the base. If hypo- 
thetical stability were assumed, the condenser became 
filled with an infinite number of horizontal superposed 
films, the top film containing the least amount of air, and 
the bottom film the greatest. 

The contained air in such a condenser was the sum of the 
particles in all the films, and as the function of an air- 
pump was to minimise the weight of air which was normally 
present in a condenser, it was obvious that the lowermost 
film, which was the film richest in air, should be preferen- 
tially and wholly withdrawn by the air-pump and be 
followed by the entire withdrawal of the superposed film, 
and so on. 

What would actually happen, however, in such a 

rectangular box under such conditions would be that the 
air-pump would break through several films locally, and 
by withdrawing a charge less rich in air, and therefore 
inferior, would leave the bulk of the lowermost and 
densest film undisturbed. 
__ Now supposing by some means or other the lowermost 
film were disposed vertically instead of horizontally, the 
air-pump would then draw not multiple layers from un- 
stable thinness, but one layer from stable depth. 

The nearest practical approach to this requirement in a 
wedge section having a very narrow outlet was as in 
Figs. 1, 2, and 3. 

Again, let another hypothetical condition be assumed 
—viz., that there was no air in the condenser, Fig. 1, and 
that the condensate was withdrawn by a water-pump. 
Assuming also that the frictional resistance of the vapour 
passing over the tubes was nil. Were such conditions 
possible in practice, the vacuum and the temperature 
throughout the condenser would be constant. Fig. 2 repre- 
sented the same condenser under conditions of ordinary 
practice—viz., with air and anair-pump. Assuming the air 
to be shaded, as shown, and that the air density was pro- 
portionate to the depth of colour. Supposing such a con- 
denser to be working under conditions of vacuum 
stability, and with no eddying anywhere, the shading 
would then be lightest at the top and darkest at the 
bottom, the temperature would be highest at the top and 
lowest at the bottom, and the cha of air withdrawn 
by the air-pump at each stroke would be the densest the 
condenser contained. Now supposing in Fig. 3 the con- 
ditions were identical with those in Fig. 2 in every respect 
except that in Fig. 3 a lighter shade is maintained at the 
bottom of the condenser, say, for example, a shade cor- 
responding to the shade in the middle of Fig. 2. lt 
should be remembered that the quantity of air admitted 
with the exhaust was precisely the same in both Figs. 2 
and 3, but the weight of air which always remained in the 
condenser in Fig. 3 was less than that which remained in 
Fig. 2 by the amount below the centre line in Fig. 2. 

The general technical effect which was thereby oy 
was that every single tube in the condenser been 
relieved of a definite amount of air insulation, and was, 


therefore, able to transmit more heat to the condensing 
water, with the result that the final temperature of the 
condensing water increased, the cond 
the vacuum rose. 


enser cooled, 






and | enabled the tem 





7000 


(as7.8) Water Outlet 
the practical requirements of sufficiency of passage would 
permit. Concurrently the air-pump was enabled to 
maintain such an air condition within the condenser that 
the air density at the air outlet was minimised, the air 
insulation within the condenser was reduced, and the 
greatest amount of heat was transmitted to the condensing 
water. 

It should again be noted that each air-pump normally 
withdrew exactly the same quantity of air per unit of 
time—viz., the quantity which entered the condenser with 
the“ exhaust steam—but in Fig. 4 a less air density was 
maintained at the air-outlet, and therefore there was less 
air insulation within the condenser than in Fig. 3. The 
relation between a condenser and an air-pump might thus 
be seen. For example, the ability of a condenser to 
create a very high vacuum might always remain latent, 
if it were worked in conjunction with an inefficient air- 
pump. What was eg was such unit efficiency that 
combined would enable the very highest vacuum to be 
maintained which the condenser was capable of producing. 

The next important consideration was the proportions of 
the wedges. @ thin end presented no difficulty what- 
ever. It should be so narrow that the air formed a strip 
or plug of such stability that eddying or disturbance was 
impossible. In practice the width was usually determined 
by the diameter of one or more tubes, with the necessary 

owance for the passage of condensate. The desideratum 


at the top of the wedge was to stop eddying. This could | M. 


best be achieved by arranging the wedges as, for oom 
in Fig. 4. It would be evident that the often misunder- 
stood problem of intermediate collection of condensate, 
and the consequent influence on its temperature, now 
I very simple. Again referring to Figs. 1, 2, and 3, 
in Fig. 1, no air being present, there was equality in tem- 
perature throughout the condenser, and on the formation 
of condensate they splashed over tubes in their t, 
and were alternately cooled by the tubes and heated by the 
vapour, until, on arrival at the bottom, they were a; xi- 
mately at the same temperature as that corresponding to 
ota Fig, 2, air be th graduall 
n Fig. 2, air being present, the temperature ually 
from the top to the bottom, and therefore the 
drops of condensate, when falling, through a cold 
air zone, with the result that the final temperature was less 
than that corresponding to the vacuum. The tempera- 
ture of the condensate relatively to that of the vacuum 
therefore depended on the temperature of the air zone 
through which it fell, and also on the shape of the 
condenser. 
Almost any condenser lent itself to the intermediate 
collection of condensate, as some must fall on the sides, 
and thus short-circuit the colder air zones. 


In Fig. 4 the multiple-wedge chambers disc’ into 


an air-receiver which might or might not be fitted with 

tubes. For high vacuum tubes were very valuable, as they 

ture of the air to be brought - — 
tw 


a few degrees of that of the condensing water. 


Fig.5. 










‘be noted that this effect was initiated in the base of the 
multiple wedges, where many of the tubes were entirely 
sheltered from the streams of falling condensate, and 
carried to its logical conclusion in the final air-cooling 


chamber. Having obtained this high vacuum, what was 
its value? As shown by Fig. 5, in a commercial tur- 
bine plant it was represented by increased profit. On 
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a turbine-driven warship it was represented by in- 
creased military efficiency. In both it was of supreme 
importance. 








Perrot on Tracinc-Orotu.—The practice of rubbing 
powdered chalk over tracing-cloth in order to overcome 
the greasy nature of the cloth is probably universal, 
and in the attainment of this object is quite success- 
ful. It has, however, the ae that even the 
best chalk is more or less gritty and is not | in 
taking the edge off fine drawing-pens, &. As a substi- 
tute, therefore, a comeapenee of Machinery recommends 
that the tracing-cloth should be rubbed with a soft cloth 
which has been my mag | damped with petrol. It is 
claimed that if this one, drawing-pens, &c., will be 
found to remain sharp much longer than when the tracing- 
cloth is rubbed with chalk. Petrol is also recommended 
as an eraser for bad pencil marks and for cleaning a soiled 
tracing before removing it from the drawing-board. In 
connection with the above we would suggest caution, and 
point out that it would be advisable not to smoke while 
these operations are being carried out, nor yet to have a 
naked light in the neighbourhood. 


Tue InstiTuTION OF WaTER ENGINEERS.—The seven- 
teenth winter general meeting of this Institution will be 
— at = te z jad — ical ovens a 
ington House, W. (kindly lent for the purpose by the 
President and Council of that body), on Saturday, 
December 14. The proceedings will commence at 10. 
a.m., or as soon as the business of the ial general 
meeting, called for 10 o’clock, is completed. The usual 
informal dinner will be held on Friday evening. The 
following papers have been promised for reading and 
discussion :—‘‘ Some Recent Examples of Pollution of 
Public Water Supplies,” by Mr. J. ©. Thresh, D.Sc., 

-D., &c. ; ** The Valuation of Water Undertakings on 
Transfer to Local Authorities,” by Mr. E. J. Silcock, 
M. Inst. C.E., F.S.I. ; ‘Recent Advances in the Science 
of Water Purification,” by Mr. Adolph Kemna, D.Sc. 
Advance copies of these papers will, it is hoped, be avail- 
able for the use of those wishing to take part in the dis- 
cussions ; but as only a limited number will be printed, 
early application should be made. 








Mine -Sarety DEMONSTRATION AT PiTrTssuRG. — 
Bulletin 44 of the United States Bureau of Mines is 
a detailed illustrated report on the First National Mine- 
Safety Demonstration, which was held near trom 
in October, 1911, for the purpose of showing what can 
done to prevent accidents, and what can done after 
accidents. The demonstration was arranged by the 
Bureau of Mines in conjunction with mining companies, 


the Society, other bodies, was wit- 
nessed by the President of the United States and more 
than 12, people. We mention on this occasion also 
Technical Paper 22 of the Bureau of Mines on “‘ Elec- 
trical Symbo! 


for Mine Maps,” by H. H. Clark. The 
State 


Pennsylvania requires that the location of all 
ey electric apparatus, including cables, conduc- 
tors, trolley lines, lamps, switches, &c., must be marked 
on the map of a bituminous-coal mine, which must also 
show the capacity of the motors, transformers, &c.; sug- 

ions as to —- are made in the paper. Further, 
per 240n “Mine Fires,” a preliminary study on their 
prevention and oppression, by G. 8. Rice. 
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THE PHYSICAL SOCIETY OF LONDON. 


At the meeting of the Physical Society of London, 
held on Friday, November 8, at the Imperial College of 
Science, Professor A. Schuster, F.R.S., President, in the 
chair, a paper on ‘‘A Method of Measuring the Z'homson 
Effect” was read by Mr. H. R Nettleton. 

In this paper an investigation is made of the distribu- 
tion of temperature down a conductor conveying an 
electric current, and at the same time moving uniformly 
through two fixed temperature sources. The effect of 
the Thomson heat on the distribution is seen to 
exactly similar to the effect of a small impressed velo- 
city. This result is applied to mercury to measure 
the Thomson effect by comparing the alteration of 
temperature A @, at a point near the middle of the 
gradient caused by reversing a current of C amperes 
with the alteration of temperature A 0, at the same 
point due to a flow of mercury of m grammes 
per second. It is shown that, without any approxima- 
tion as to emissivity loss or magnitude of Joulian heat, 
2C alms = A 0,/A 0, where s is the specific heat of 
mercury and ¢ the specific heat of electricity. Working 
with currents of from 4 to 9 amperes, and with flows of 
different magnitudes—but never exceeding lcm. per hour 
—consistent values of ¢ are obtained, the value at 61 
deg. Cent. being - 1.52 x 10—-® calories per degree Centi- 
grade per coulomb. The thermo-junctions, which were 
of iron and constantan, were fused through the glass 
tubes with inappreciable distortion. 

A paper on “* wp poe: Joule Radiometer and Its 
Applications” was by Mr. F. W. Jordan. The 
first t of the paper relates to improvements which 
have m made in order to convert the original Joule 
convection apparatus into an instrument for the exact 
measurement of small, s y rates of evolution or ab- 
sorption of heat. These improvements consisted in (1) 
replacing the badly-conducting glass enclosure and card- 
board partition by others le of brass and owes 
respectively ; (2) replacing the uncertain and variable 
magnetic control of the movement of the vane in Joule’s 
See by the elastic control of a quartz fibre; (3) 
shaping the channels, in which the vanes moved, so that 
the angular deflection of the vanes was proportional to 
the rate of evolution of heat; (4) reducing the size, so 
that a more uniform temperature of its various parts 
could be easily maintained by (5) Lp the radiometer 
within a concentric brass tube to exclude all extraneous 
heat excepting that which might be directed through 
apertures in its side towards the radiometer. 

The sensibility of the instrument was measured by 
passing a current through a resistance loop in one of the 
compartments of the partitioned tube, and found to be 
equal to 0.52 mm. per microwatt, as measured on a scale 
at a distance of 1 metre from the mirror. Thus the 
instrument may be used for the measurement of feeble 
oscillating currents, it being about as rapid as a Duddell 
milliammeter. 

To convert the apparatus into an instrument for the 
measurement of radiant heat it is suggested that the 
radium heat be directed through a small rock-salt or 
fluorite window in the side of a compartment on to a thin 
blackened metal disc supported centrally by a badly- 
conducting fibre within thecompartment. Its use for the 
quick measurement of the heav given out by radium is 
also suggested. It is suggested that small steady rates 
of evolution or absorption of heat might be measured by 
the compensation methods of Callendar or Angstom. 

The second part of the paper relates to a suggested 
method of measuring the Thomson effect with this radio- 
meter. The method hinges on an experiment descri 
by the author in Nature, May 18, 1911, page 380. In that 
apparatus the halves of a thin wire on either side of the 
partition are heated by > of an alternating 
current through thicker leads of the same metal. 
The Joule effects are compensated very nearly by an 
electro-deposit of the same metal, by scraping the thin 
wire, or by an auxiliary heating coil. The substitution of 
a direct current for the alternating current causes a slight 
heating in one and a cooling in the other half of the wire. 
The heating or cooling due to the Thomson effect in one 
half of the wire is compensated by passing a small mea- 
sured current in the proper direction through the other 
half of the wire. This small current is passed through a 
thin lead of the same metal attached to the centre of the 
thin wire, and may be adjusted in four different ways. 
The temperature difference between the centre of the 
wire and the thick leads is measured with suitably- 
attached thermojunctions. 

The Thomson coefficient is expressible in terms of 
measurable quantities, and is equal to the product of the 
mean compensating current and the mean resistance of 
the halves of the wire divided by the temperature differ- 
ence between the centre of the thin wire and its thick leads. 

A “ Note on the Attainment cf a Steady when Heat 
Diffuses Along a Moving Culincer” was read by Miss A. 
Semers. The paper dealt with the case of a column of 
mercury moving with uniform speed between two fixed 
temperature sources. The differential equation for the 
temperature within the column was stated and its solu- 
tion given, and it was shown how the time of attainment 
of a steady state could be obtained from the latter. The 
case of the diffusion of a salt in solution up a tube could 
be treated in the same manner. 

A eon on ‘* The nee Study of Steel” was 
read by Dr. S. W. J. Smith. Thermomagnetic measure- 
ments make it ye evident that the magnetic 
properties of steel are frequently those of mixtures of 
mvgnetic substances, possessing characteristic pro- 
perties, which contribute in a comparatively definite way 
to the properties of the material as a whole. 

In the case of a simple ferro-magnetic substance mag- 
netising fields can generally be found in which the perme- 


be | the paper, t 


ability variation with temperature is comparatively small 
except in the neighbourhood of the critical temperature. 
In such fields there is a very clearly marked peak in the 
permeability temperature curve for the substance. The 
explanation of this peak which the molecular theory 
affords is well known, and suggests that the phenomena 
should be found common to all ferro-magnetic substances. 
The immediate object of the present paper is to show that 
it is exhibited by the carbide of iron (cementite) which 
exists in annealed carbon steels. For this purpose it is 
not necessary to isolate the carbide, because, as shown in 
4 phenomenon is quite clearly discernible in 
the permeability temperature curves for the steel. The 
particular steel examined contained 0.85 per cent. of 
carbon. It was found that the fields necessary to evoke 
the comparatively sudden variations in the permeability 
of the carbide above described are small, and such that 
the permeability variation of the iron present along wit 
the carbide is slight in the neighbourhood of the critical 
temperature of the latter. The sudden gain and loss of 
permeability by the carbide as the temperature alters 
will be roughly equivalent to sudden removal and replace- 
ment of gaps in the magnetic circuit through the steel. 
They should therefore attended by correspondingly 
sudden rise and fall of the apparent permeability of the 
material as a whole. This is found to be the case. There 
isa sharply marked peak near 210 deg. Cent. upon the 
permeability temperature curve for the steel. 

In the absence of measurements between 200 deg. and 
220 deg. Cent. the peak would escape notice, and it is 
for this reason, probably, that it has not been recorded 
before. It could scarcely be found by accident. The 
search for it was prompted by the considerations out- 
lined above in conjunction with results obtained in earlier 
work with Messrs. White and Barker. 








CaNnaDIAN Pusiic Works.—The expenditure made by 
the Canadian Government upon public works last year 
was 42,381,921 dols.—viz., Government railways and 
Quebec Bridge, 24,262,252 dols.; canals, 2,560,938 dols. ; 
special works, 4,116,385 dols. ; railway subsidies, 859,400 
dols. ; bounties to industries, 538,530 dols. ; Grand Trunk 
Pacific Railway implementing payment, 4,994,416 dols. ; 
and advance to Montreal Harbour Commission, 3,050,000 
dols. The expenditure Ly Montreal Harbour will no 
doubt prove profitable. The port is being made one of 
the finest on the North American Continent, and the 
Commissioners paid the Government, last year, 415,834 
dols. for interest on bonds held at Ottawa. 





Diese. O1L-Encines.— Messrs. Swan, Hunter and 
Wigham Richardson, Limited, Neptune Engine Works, 
Walker-upon-Tyne, are about to erect new workshops 
upon 8 acres formerly occupied by the Anglesey Copper 
Works of Messrs. Hills and Sons. The new buildings 
will adjoin the existing boiler-shop, so that in future the 
building of both engines and boilers will be concentrated 
at the north end of the Neptune yard. The new shops are 
to be built of brick and galvanised iron, with glazed roofs. 
The main building will measure about 300 ft. by 200 ft.; it 
will be divided into six bays, and will comprise a combined 
engine and erecting-shop. For some time t Messrs. 
Swan, Hunter and Wigham Richardson, Limited, have 
been devoting attention to Diesel oil-engine construction. 
Two years ago they completed the Toiler, a twin-screw 
cargo-vessel, which was the first oil-engined ship to cross 
the Atlantic. The Toiler was followed by the Calgary, 
a similar twin-screw steamer, built for the-same owner, 
Mr. J. Playfair. of Midland, Ontario. The firm has 


bed|now in hand for British owners two much larger 


ships, each of 5000 tons dead-weight. Messrs. Swan, 
Hunter, and Wigham Richardson, Limited, have also 
in hand another vessel which is being built to the order 
of the Electric Marine Propulsion Company, Limited, for 
the Montreal Transportation Company, and intended 
for service on the Canadian Lakes. She will be pro- 
pelled by power transmitted electrically from the engine 
to the propeller. Her machinery will consist of two 
300-horse-power high-speed Diesel engines. 





Tue Price or Breap.—According to a Parliamentary 
per (339) issued on Tuesday last, the highest figures 
> the price of bread reached since 1800 were during 
the years in which the pressure of the Napoleonic wars 
was most severely felt. The average price of British 
wheat per quarter in 1812 was 126s. 6d., the highest 
weekly average price having been 160s., and the lowest 
weekly average 107s. In thesame year the average annual 
rice of a4 lb. loaf in London was 1s. 5d. During 1811 it 
ad been 1s. 2d., and 14.7d. in 1810, when the average annual 
price of wheat was 1063. 5d. per quarter. The figures for 
1812 were the highest for the century. In the ‘* Hungry 
Forties” the price of bread in London was actually lower 
than the ave of the previous fifty years, and it fell in 
1843 to 74d., which was lower than any price previously 
recorded in the return. In 1849 the price fell to 7d., 
although in 1847 it had been 11}d. In the three years 
1854-56, after the repeal of the Corn Laws, the price of 
bread in London was 84d. per 4-lb. loaf, which was higher 
than it had been for 31 years, with the exception of the 
year 1847 referred to. In 1867 the price rose to 10.3d.— 
the price it had been in 1815. Thirty-eight years 
after the repeal of the Corn Laws the price of bread 
in London fell, for the first time, lower than 6d. 
for a 4-lb. loaf, the actual price then (1887) being 
5.6d. It was 6d. in 1898, and in 1902 and 1903, when 
there was a duty of 3d. per quarter, it was 5.3d. and 5.6d. 
per 4-Ib. loaf. Since July, 1903, although there has been 
no duty, the price of bread has not been so low as it was in 
1902, the nearest approach being in 1907, when it was 





5.4d. The price rose in 1909 to 6.1d., and in 1910, the 
last year of the return, it was 5.9d. 


NOTES FROM THE NORTH. 
; GLascow, Wednesday, 

Glasgow Pig-Iron Market.—Last Thursday morning the 
pig-iron market opened with a strong tone, and Cleveland 
warrants advanced sharply. The turnover consisted of 
7500 tons, at from 67s. 2d. to 67s. 7d. cash, at 67s. 8d 
eight days, from 67s. 94d. to 67s. 11d. one month, and at 
68s. 2d. February 7, and 68s. 3d. three months, and 
closing sellers quoted 67s. 74d. cash, 67s. 11d. one month, 
and 68s. 5d. three months. Hematite was called 82s. 
cash sellers. The upward movement continued in 
the afternoon, and Cleveland warrants amounting to 
7500 tons were put through at 67s. 11d. fourteen 
days, 68s. and 68s. ld. one month, and 68s. 4d. Feb- 
ruary 7, and from 68s. 4d. to 68s. 54d. three months. 
The session closed with sellers at 67s. 10d. cash, 68s. 2d. 


h | one month, and 68s. 6d. three months. Cash sellers of 


hematite quoted firmer at 82s. 3d., which figure was 
offered by one-month buyers. On Friday morning 
Cleveland warrants were again strong, and 6000 tons were 
done at 68s. seven days, 68s. 44d. and 68s. 4d. one month, 
68s. 7d. February 7, and 68s. 9d. three months. Sellers’ 
closing prices were 67s. 114d. cash, 68s. 4d. one month, and 
68s. 94d. three months. Hematite was firm, and 1000 tons 
changed hands at 82s. and 82s. 3d. cash. In the afternoon 
Cleveland warrants were barely steady, and dealings 
amounted to 3000 tons at67s. 11d. cash, 68s. ten days, 68s. 4d. 
and 68s, 34d. one month, and at 68s. 74d. three months. At 
the close sellers quoted 68s. cash, 68s. 4d. one month, 
and 683. 84d. three months. Hematite was strong, with 
sellers at 82s. 6d. cash and 83s. 6d. three months. On 
Monday morning the market opened with a strong tone, 
and Cleveland warrants were active. The business 
amounted to 18,000 tons at 68s. 14d. and 68s. 1d. cash, 
683. 1d. seven days, 68s. 4d. and 68s. 54d. one month, 
and from 68s. 94d. to 68s. 11d. three months, and sellers’ 
closing quotations were 68s. 14d. cash, 68s. 6d. one 
month, and 68s. 113d. three months. Buyers of 
hematite offered 82s. 6d. one month, but there were 
no sellers. The afternoon session was quiet, but Cleve- 
land warrants were strong, and the dealing was 
limited to two lots at 68s. 3d. cash and four days. At 
the close sellers quoted 68s. 4d. cash, 68s. 8d. one 
month, and 69s. 14d. three months. Hematite was 
firmer, with buyers at 83s. one month. On Tuesday 
morning the market was slightly irregular, and 7000 tons 
of Cleveland warrants were done at 68s. 4d. and 68s. 3d. 
cash, 68s. 6d. and 683s. 64d. ten days, 68s. 7d. thirteen 
days, 68s. 9d. one month, and 69s. 44d. three months. 
Closing sellers named 68s. 4d. cash, 683. 84d. one month, 
and 693. 34d. three months. In the afternoon the tone 
was easier, and the turnover was 5500 tons of Cleveland 
warrants at from 683. 24d. to 68s. O4d. cash, 68s. 6d. 
January 3, and 683. 11d. three months, and the closing 
prices were 68s. 14d. cash, 68s. 6d. one month, and 
683. 114d. three months sellers. Cash hematite was 
quoted at 83s. 6d. sellers and 83s. buyers. When the 
market opened to-day (Wednesday), Cleveland warrants 
were again easier, and 5000 tons were dealt in at 68s. cash, 
68s. 3d. and 68s. 4d. one month, and 68s. 9d. three 
months. The prices named at the close were 68s. cash, 
683. 44d. one month, and 68s. 94d. three months sellers. 
Comparative idleness took place in the afternoon, when 
only one Cleveland warrant changed hands at 68s. 04d. 
nine days. The closing quotations were called 68s. cash, 
68s. 44d. one month, and 68s. 104d. three months. 
Hematite was quoted the turn easier by sellers at 83s. 
cash, and 833. 6d. one month. 


Sulphate of Ammonia.—Transactions in sulphate of 
ammonia have been very limited of late, and with a poor 
inquiry there has been no movementin price. The current 
quotation is unchanged at 13/. 17s. 6d. per ton for prompt 
lots, Glasgow or Leith. 


Scotch Steel Trade: Prices Advanced.—A meeting of 
the Scotch Steel-Makers’ Association was held in Glasgow 
nee. when it was resolved to raise prices all round 

y 5s. perton. This fresh increase marks an advance of 
25s. per ton since the year commenced ; and although not 
making record prices, it has now placed the quotations 
for steel material on a higher level than they have been 
for many years back. ‘The current prices are now as 
follow :—Ship-plates, 8/. 7s. 6d. per ton; boiler-plates, 
91. 2s. 6d. per ton; angles, 8/. per ton; and bars, 
9l. per ton—all less 5 per cent., Clyde delivery or 
equal. It was rumoured lately that an early rise 
in prices might be expected, and as a consequence 
the past few days witnessed a heavy rueh of buying 
orders. Thousands of tons of heavy material have been 
fixed up, with the result that, if regular deliveries 
are taken next year, steady employment is assured for 
the major portion of it. The present conditions are very 
satisfactory, and a good, steady demand, especially for 
plates, is general, while for export lots the current 
inquiry is on a very large s:ale. For all kinds of sec 
tions and structural material foreign buyers are eager 
to secure control of large quantities for next year; 
hence the present large inquiry. Black and galvanised 
sheet makers are still behind with their orders, and 
fresh demands arrive daily. The present spell of activity 
is the greatest in recent times, and although delivery can 
only be promised for a good time ahead, inquiries for 
forward lots continue to be received. Prices are very 
firm, and have again been raised by 2s. 6d. per ton this 
week, the current quotation now being ¥l. 2s. 6d. 
per ton. 


Malleable-Iron Trade.—The malleable-iron makers in 
the West of Scotland are well employed on old contracts 
and the output is very satisfactory, but new orders are 
still scarce. The basis price for ‘‘ crown” bars 1s un 
changed at 8/. 2s. 6d. per ton, less 5 per cent., local 





delivery. Those makers who produce hoops and striyé 
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th uiet owing to fairly large lots of these coming 
eo ial tube works from America at the present 


time. 

Scotch Pig-Iron Trade. — Scotch pig-iron makers are 
still experiencing a very heavy demand for the ordinary 
qualities of iron, and the output is going into con- 
sumption as fast as it can be delivered. The export 
inquiry is again large, and a heavy tonnage is being 
sought for forward delivery. Prices are very stiff. 
Hematite is firm also, but fresh engagements are not on 
a very large scale, although some respectable inquiries 
are in circuit. The following are the market quotations 
for makers’ (No. 1) iron :—Calder, 79s.; Clyde, 81s. 6d. ; 
Summerlee, 82s. ; Gartsherrie and Langloan, 82s. 6d. (all 
shipped at Glasgow); —— (at Ardrossan), 82s. 6d. ; 
Shotts (at Leith), 82s. ; and Carron (at Grangemouth), 82s. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Protecting Trade Marks.—The protection of Sheffield’s 
name against fraudulent use by unscrupulous foreign 
competitors in the markets of the world has me an 
important part of the activities of the Sheffield Cutlers’ 
Company, which has established a special advisory com- 
mittee, whose first annual meeting took place yesterday. 
It was then reported that the Sheffield Defence Fund 
had reached 11,797/. The amount aimed at was 15,000. 
Two particularly interesting cases of attempts to take 
advantage of Sheffield and British manufacturing prestige 
were described. Before the formation of the Advisory 
Committee the Cutlers’ Company had n 
upon the case of a German manufacturer who had 
registered a colourable imitation of the Royal Arms. 
As a result of the evidence prepared by the company the 
German Imperial Government has now set in motion a 
procedure for striking this mark off the register. Pro- 
ceedings were about to be taken by the Public Prosecutor 
and also by the Advisory Committee against a manufac- 
turer at Riga who was sending out saws marked ‘‘Shef- 
field,” who made extensive use of the Royal Arms, and 
called his house ‘‘ English House.” The saws are really 
of German manufacture. 


South Yorkshire Coal Trade.—The period of quietness 
has lasted a long time in the local house-coal trade, and 
although there has been somewhat brisker buying recently, 
the situation is not materially changed. Except for the 
falling off in shipments, the position of steam coal, too, 
is about the same. The industrial demand is very great, 
so much so that some collieries are unable to kee 

ace with requirements, and are further hampe 

ya continuance of traffic difficulties. Consumers of 

coal are fairly well stocked, and only average quantities 
are now going away. Pits keep up prices and are dis- 
inclined to consider easier terms, although a few ‘‘ spot 
lots ” at cheaper rates change hands. Slacks and coke are 
in a firm position, and the inquiry for the latter is very 
strong. Current pit quotations are as follow :—Best 
branch hand-picked, 16s. to 16s. 6d. ; Barnsley best Silk- 
stone, 14s. to 15s.; Derbyshire best brights, 12s. 6d. 
to 13s. 6d.; Derbyshire house, 11s. to 12s.; large nuts, 
lls. to 12s. 6d.; small nuts, 9s. to10s.; Yorkshire hards, 
lls. to 12s.; rough slacks, 7s. to 8s.; seconds, 4s. 6d. to 
5s. 6d. ; smalls, 3s. 6d. to 4s. 6d. 


Tron and Steel.—The iron market is in about the 
same position, with, if anything, an added firmness. 
Producers affect considerable confidence as to future 
prospects, but consumers are still waiting in the ho 
that they will receive more favourable terms in the 
new year. Trade in billets is brisk, but buyers have 
to wait some weeks for deliveries, owing to short- 
age of supplies. There is a large output of the steel- 
making alloys. In the general trades the present 
position of the ‘‘boom” is being given a good deal 
of attention. With the exception of the basic indus- 
tries of the city, the armament, and big engineering 
works there is some falling off in various directions in the 
volume of new orders. It is believed that high prices of 
raw materials are the cause, and that these may operate 
in shortening the ‘‘boom” period. However, there is 
hope that they will not further advance, and that inter- 
ference with steady buying will only be of short duration. 
So far it is reported that New Year’s prospects are en- 
couraging. Sheffield is benefiting by the improving condi- 
tion of trade in America. Price-cutting methods are 
a great bone of contention amongst the local manufac- 
turers of finished steel goods. They find it very difficult 
to improve the general level of prices, a step which is 
extremely desirable on account As the growth in produc- 
tion expenses incident upon the high figures demanded for 
raw material. Some very orders for steel, for railwa: 
purposes, have been p! by South Africa, Queensland, 
and the Argentine. They include also contracts for 
wheels, sprin tyres, amles, and drills. There have 
been substantial contracts for steel wire. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MiIpDLesBRouGH, Wednesday. 
The Cleveland Iron Trade.—This week buyers of nearly 
all kinds of pig iron have come forward pretty freely, and 
inquiries, both for early and forward ddiver , have been 
numerous. There is general confidence in the situation, 
and traders declare that prospects are such as to justify 
the belief that business will continue brisk for some time 
tocome. It is gratifying to record the absence of outside 
speculation in warrants. Outside gambling generally 
causes erratic fluctuatiors in Clev ig, to the un- 
doubted detriment of genuine trade. ith stocks as 
low as they are at t, it would not be difficult to 
corner” warrants, but it is sincerely to be hoped that 





such a misfortune will not occur. This week higher 
rices have been realised for Cleveland pig iron than 
or twelve years past, but val.1es have eased off a little. 
The market, however, is in a very healthy state. The 
top — paid this week for early f.o.b. delivery of No.3 
g-m.b. Cleveland pig iron was, so far as can be ascer- 
tained, 68s. 6d., and the price now is firm at 68s. No. 4 
foundry and No. 4 forge, especially the latter, are scarce, 
and are quoted the same price as No. 3, whilst mottled 
and white iron each stand at 67s. 6d. No. 1 Cleveland 
pig is plentiful, and is onsale at 71s. The general market 
quotation for either early or forward delivery of Nos. 1, 
2, and 3 East Coast hematite pig is in the neighbourhood 
of 82s., but substantial sales have occu at less. Shef- 
field firms have bought over the whole of next year, and 
one heavy sale to large consumers in that city is said to 
have been made for delivery over periods next year at 
89s. delivered at Sheffield, which is equal to something 
like only 80s. 9d. at Middlesbrough, for the contract is 
less 24 per cent., and the carriage is 6s. Foreign ore is 
still inactive, but values are upheld on the basis of 23s. 
ex-ship Tees for Rubio of 50 per cent. quality. Coke is 
in very good demand, and in heavy local consumption. 
With ~ insufficient to fully meet requirements, 
average blast-furnace coke is 2ts. to 27s., delivered at 
Tees-side works. 


Stocks and Shipments of Pig Iron.—Stocks of pig iron 
are peeryng J stationary. ‘The quantity of Cleveland 
pig held in the public warrant store at Middlesbrough 
now stands at 254,238 tons, or 233 tons more than at the 
beginning of the month. Shipments of pig iron from 
the Tees are on only a moderate scale. ‘To date this 
month they average 3166 tons per working day, the «otal 
despatches being returned at 53,821 tons. To the same 
date last month the loadings reached 71,702 tons, or a 
daily average of 4218 tons, and for the corresponding 
tof November last year the clearances amounted to 
7,538 tons, or an average of 3399 tons per working day. 


Manufactured Iron and Steel.—All branches of the 
manufactured iron and steel industries are in a flourishing 
state. Works are going at full pressure, but the output 
does not meet all the needs. Good inquiries are still 
coming in, but producers have orders booked sufficient to 
keep them going beyond the end of next year, and con- 
sequently they are not keen to enter into further con- 
tracts at present. Steel joist and steel ship-plates and 
angles have been advanced by 5s. per ton, and values of 
other descriptions are expected to rise. Principal market 
rates now stand :—Common iron bars, 8/. 10s.; best bars, 
8l. 17s. 6d. ; best best bars, 9/. 5s. ; qo 81. ; 
iron ship-angles, 8. 10s. to 8/. 12s. 6d. ; iron ship-rivets, 
91. 15s. ; steel bars (basic), 7/. 15s. ; steel bars (Siemens), 
81. 5s. ; steel ship-plates, 8. 5s. ; steel ship - angles, 
7l. 17s. 6d.; steel joists, 7/. 7s. 6d. to 7/. 10s. ; cast-iron 
railway chairs, 41. 10s.; light iron rails, 7/. to 7/. 5s.; 
heavy steel rails, 6/. 12s. 6d. to 6l. 15s. ; steel railway 
sleepers, 7/. to 7l. 2s. 6d.; and galvanised corrugated 
sheets, 12/. 15s. to 13/.—sheets less the usual 4 per cent. 
f.o.b., railway material net, and all other descriptions 
less the customary 24 per cent. 


Cleveland Miners and Non-Union Labour.—The ques- 
tion of the employment of non-union labour at the Cleve- 
land ironstone mines is once more having a disturbing 
influence at some of the workings. Members of the 
Cleveland Miners’ Association have expressed dissatisfac- 
tion at non-union men working alongside union men and 
receiving the benefits which the association has fought 
for. The executive have adopted a resolution to the 
effect that unless the general organiser is in a position to 
give a satisfactory report on the subject at the next 
meeting, the district council of the association be recom- 
mended to consider the advisability of the whole of the 
members tendering their notices as a protest against the 
employment of non-union men. 





NOTES FROM THE SOUTH-WEST. 
Cardiff.—The steam-coal trade has shown more strength, 
steamers having arrived more freely over the week end. 
Stocks of coal are still heavy ; and there having been a 
considerable loading pressure, several vessels had to wait 
their turn. Colliery owners being heavily booked for- 
ward and expecting a speedy clearance of trucks, have 
been adopting a stronger attitude. All Admiralty classes 
of coal have been quoted harder. Smalls have been fairly 

lentiful, but prices have been maintained, the inquiry 
Easier been active. The best Admiralty large steam 
coal has made 163. 9d. . per ton; secondary 
qualities have brought 15s. 3d. to 16s. 9d. ; best bunker 
smalls, 10s. 9d. to 1ls.; and cargo smalls, 9s. to 9s. 6d. 
per ton. The best household coal has been making 18s. 
to 18s. 3d.; good households, 17s. to 17s. 3d.; No. 3 
Rhondda large, 16s. to 16s. 3d.; and smalls, lls. 6d. to 
12s. per ton. No. 2 Rhondda 
12s. 9d. to 13s. 3d.; and No. 2 smalls at 9s. to 9s. 6d 
per ton. Good foundry coke has 
and furnace ditto, 2ls. to 22s. 6d. perton. As regards 
iron ore, Rubio has made 22s. to 22s. 6d. per ton, upon 
basis of 50 per cent. of iron, and charges, including 
freight, insurance, &c., to Cardiff or Newport. 
Port Talbot.—The statement that new blast-furnaces, 
sheet-mills, coke-ovens, and by-product plant are about 
to be erected at Port Talbot, at a cust of 500,000/.,, is 
confirmed. It is expected that a definite announcement 
will be made upon the subject in a few days. The 
company. which will own the new works expects to be 
in a position to supply the Town Council with gas made 
from by-products. 


Dowlais.—The Dowlais works have been, upon the 
whole, less active, although the blast-furnaces have had a 





large output of pig iron. The Bessemer and Siemens 


pamnene poke workin - time. The Goat Mill 
as been en upon steel sleepers, heavy section steel 
rails, and in bar. The Big Mill has ouaned out fish- 
plates, sole-plates, and light sections of steel rails for 
collieries. 


The Austrian Navy.—Additional cargoes of patent fuel 
are being purchased in South Wales for the Austrian 
Navy, immediate delivery being required. Recently 
three cargoes of about 15,000 tons were taken; these 
were followed by another three cargoes, and a few days 
later by another two cargoes. Most of the fuel purchased 
has been Swansea, Atlantic, and Graigola. This business 
is independent of an inquiry from the Austrian Navy for 
30,000 tons of large coal and 70,000 tons of patent fuel for 
delivery over next year. 


Cardiff and New Zealand.—Cardiff was favoured on 
Friday with a visit by the Hon. T. Mackenzie, High 
Commissioner of New Zealand and ex-Premier of that 
Dominion. Mr. Mackenzie came to Cardiff on the invi- 
tation of the Cardiff Railway Company, which is endea- 
vouring to foster a large import trade at the Bute Docks. 
The exportation of frozen meat, fruit, dairy produce, 
&c., from New Zealand, has become one of the largest 
commercial enterprises in the world, and with a vast 
industrial population at its doors, Cardiff can be made 
one of the busiest importing centres in the kingdom. 
The Cardiff Railway Company is now erecting cold- 
storage at the Bute ks at a cost of 40,0007. 





FoLkEsTONE E.zoraic Tramways.—In the next session 
of Parliament a Bill is to be promoted by the National 
Electric Construction Company for the authorisation of 
a scheme of trackless tramways in Folkestone, Hythe, and 
the surrounding district. e Folkestone General Pur- 
poses Committee considered the subject, and resolved 
that the company should be informed that the Council 
could not depart from the original contract, under which 
the Dolter or other approved surface-contact method was 
stipulated. The promoters applied for powers in 1909 
for a scheme providing for the overhead system on a large 
part of the route, but — to the strenuous opposition 
of the local authorities and the Earl of Radnor the Bill 
was not passed. 





THE WorkMEN’s CompENsATION Act.—A meeting of 
the Miners’ Federation executive was held in London on 
Tuesday last, when several workmen’s compensation 
cases were dealt with. In one case, where it was thought 
the law may need amendment, it was decided to appeal 
to the House of Lords. The case in question originated 
in the Alma Oolliery, Chesterfield, where several acci- 
dents took place before the colliery company went into 
liquidation. The insurance company was sued by the 
men on the ground that the colliery company were in full 
benefit at the time of the accident. The action was dis- 
missed by the County Court Judge, and an appeal was 
made, with the result that the Court of A peal decided 
that the County Court Judge was right. ith a view of 
obtaining a reversal of the judgment it is now proposed 
to take the case to the House of Lords or bring it before 
the Government in order to have the Workmen’s Com- 
pensation Act amended. 





THe British Fire- Prevention Commitrres. — The 
British Fire-Prevention Committee has strengthened its 
Council, the various vacancies being influentially filled. 
According to the result of the postal ballot, which has 
just been announced, Lord Mon of Beaulieu, J.P., 
V.D., D.L., will take the place of the late Major-General 


Festing, C.B., F.R.S.; Sir Aston Webb, C.V.O., C.B., 
R.A., will take the place of Sir John Taylor, K.C.B., 
H M. Office of 


deceased Cormenty principal architect of 
Works) ; Sir Maurice Fitzmaurice, C.M.G., M. Inst. C.E., 
Chief Engineer, London County Council, will replace 
Mr. Alexander Ross, M. Inst. O.E., retired; Mr. W. 
Slingo, Engineer-in-Chief, General Post Office, will re- 

lace Mr. E. G. Rivers, 1.8.0., late Chief Engineer, 

.M. Office of Works, retired; and Mr. Hippolyte J. 
Blanc, K.S.A., F.R.1.B.A., will replace Mr. Spencer 
Harty, M. Inst. C.E., who has recently retired from the 
Dublin oan Surveyorship. Of the members of 
Council well known in the architectural and engineering 
rofessions re-elected to the Council are :—Sir W. Henry 

reece, K.C.B., F.R.S.; Sir Henry Tanner, C.B., 1.8.0. 
(principal architect to H.M. Office of Works); Sir 
Arthur Whitelegge, K.C.B.; Major Cooper-Key (Chief 
ot Explosives), and Mr. R. A. mayne, 
C.B., M.Sc. (Chief Inspector of Mines), of the 
Home Office; Colonel Sir Edward Raban, K.C.B., 
R.E., of the Admiralty; Sir Boverton Redwood, Bart., 
D.Sec.; Major W. O‘Meara, C.M.G. Sponeeat Post Office); 
Sir James Szlumper, M. Inst. C.E.; Mr. Alexander 
Siemens, M. Inst. C.E.; Mr. W. H. Hunter, M. Inst. 
C.E. ; Sir Douglas Fox, J.P., M. Inst. C.E. ; Sir Henry 
Trueman Wood, M.A., of the Royal Society of Arts; 
whilst amongst those closely connected with the fire 
service are:—The Earl of desborough, K.C.V.O., 
and Rear-Admiral J. de C. Hamilton, M.V.O. (late 
London Fire Brigade). The executive as re-elected 
includes, among others :—Mr. Edwin O. Sachs, F.R.S. Ed., 
as chairman; Mr. Horace S. Folker, F.A.I., as honorary 
treasurer ; Mr. Ellis Marsland, as general hon. secretary ; 
Mr. J. W. Restler, M. Inst. C.E. (of the Metropolitan 
Water Board) ; Mr. J. Herbert Dyer, as hon. chief officer ; 
Mr. Max Clarke, F.R.1.B.A., and Mr. Percy Collins, 
J.P. The various standing sub-committees have been 
augmented, and include a number of well-known fire- 
brigade officers, both professional and volunteer. The 
opportunity is taken to remind those interested that the 
British Fire-Prevention Committee was formally founded 





on November 20, 1897, the day of the Cripplegate fire, 
and has just completed its fifteenth year. 
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PROGRESS AND THE INFLUENCE OF 
THE ENGINEER. 

MicHry as is the pen and direct as is the appeal 
which those who wield it make to the ‘‘ man in the 
street,” there have of late years been some signs of 
a long-delayed recognition of the importance to 
civilisation of those who do things, as compared 
with those who merely write and talk about them. 
In his presidential address to the Institute of Auto- 
mobile Engineers two years ago, Mr. Lanchester 








713|drew attention to the importance of the work 


accomplished by the wealthy pioneers of motoring, 
and in his interesting address to the Society of Arts 
on Wednesday last, Lord Sanderson paid a well- 


the direction of the great sources of Nature to the 
use and convenience of man, but to the capitalist, 
without whose astonishing faith and courage the 
triumphs of the engineer would have fallen 
still-born. 

Modern civilisation diffets from its predecessors | po: 
in that it is based almost wholly on the art of the 
engineer. The steam-engine freed the race from 
degrading forms of labour, and probably not even 
the least intelligent of Ruskin’s disciples of to-day 


727 | would follow him in advocating the use of men as 


mere draughtanimals. It is sometimes said that in 
the modern factory men have been turned into mere 
machines, and labour dehumanised, but the assertion 





is the exact antithesis of the truth. In the modern 


deserved tribute not only to the engineers who|a 
716|form the class most immediately concerned with 


factory it is the mental qualities of the employees 
on which a demand is made, and it is for this 
reason that the reduction which has been effected 
in the working hours usual a century ago has been 
reasonable me justifiable. A Chinese sawyer will 
spend twelve or more hours a day in splitting up, 
by sheer muscle, a balk of timber as much as 42 in. 
square. Practically no mental effort is demanded 
from him during 99 per cent. of his working hours. 
So far as this portion of his work is concerned, he 
is a mere machine, and an ineffective one at that. 
His mind may therefore wander to other themes 
than the matter in hand, whilst his puny strength 
often fails to move his saw through a stroke of more 
than 6 in. or 7 in. Labour of this kind may well 
be considered dehumanised, since it makes little 
demand on qualities other than those possessed 
by the brute creation. On the other hand, the 
sawyer in a modern saw-mill must keep all his 
attention riveted on his occupation, since a 
moment’s lapse may lead to irreparable injury to 
either himself or the work in hand. The whole 
of his value as a workman is thus dependent upon 
the possession of certain mental qualities, the 
exercise of which involves a definite nervous strain. 
Every year, in fact, sees the introduction of 
machinery which more and more relieves the 
workman of duties which can be equally well 
effected automatically, and increases, on the other 
hand, the demand on his care and attention. No 
doubt work of the kind may be monotonous and 
tiresome, and may make appeal mainly to a limited 
class of intellectual qualities; but, nevertheless, 
the truth is that a snatben and smaller percentage of 
the operations of a modern workman is such as 
could be performed by an automaton. 

Of course, we have many amongat us who declare 
that the lot of the majority is, in every civilised 
state, no whit improved when compared with times 

t. Like Mrs. Blimber, we have moderns yearn- 
ing to join Cicero in his retirement at Tusculum. 
Lord Sanderson quoted (to refute him) Gibbon as 
maintaining that the lot of mankind as a whole was 
at its best between 92 and 161 a.p. Gibbon died as 
the engineering era dawned; but even at his demise 
his claim was not capable of being substantiated. 
Possibly literary people were in salativele comfort- 
able conditions at the epoch in question, and the 
written word remains. Nothing, on the other hand, 
has come down to us from the inarticulate millions of 
slaves. According to the best estimate there were 
then at least three slaves to every free man. Many 
slaves were kept permanently in chains, even during 
their sleep. The slave porter at private houses was 
chained to his post, and under Roman law a slave's 
evidence in a court of justice was only valid if taken 
under torture. This latter practice was common 
also in ancient Greece. Modern civilisation, sad as 
is the lot of many, is rye better for the 
masses than the best of those of the " 

It was John Stuart Mill who pointed out that the 
whole of human activity, on its material side, 
simply consists in displacing and rearranging 
matter. This is peculiarly the province of the 
engineer, and the rapid development, which has 
been the outstanding characteristic of the last 
century, has been mostly due to improvements 
in methods of transport both of material and of 
intelligence. In ancient a the remote quarters 
of the globe were —— nt considered as extremely 
wealthy, because only the commodities of the 
highest intrinsic value could stand the cost of 
transport, and the condition of affairs in the coun- 
try of origin was estimated by taking these as 
samples. All this is now changed. Nothing in 
modern civilisation is, perhaps, more remarkable 
than the fact that lamb raised in New Zealand can 
be transported 12,000 miles and sold in London at 
rofit. 

ere is, moreover, no parallel in history to the 
extraordinary development of the export trade of 
Great Britain. Some new and very instructive 
figures on this head were quoted by Lord Sander- 
son. It has long been a matter of contention as to 
what proportion of our total manufactures is ex- 

rted. Obviously, whatever views may be held 
as sete the wisdom, or otherwise, of a policy of Tariff 
Reform, data on this head must be ranked as of 

rimary importance. Hitherto, however, no figures 
S been available, and estimates have varied 
greatly. The recent census of production has, how- 
ever, permitted of provisional — being compiled 
for Lord Sanderson by Sir H. Llewellyn Smith, and 
these are given in the table on the next page. 
At the same time, the facility of means of com- 
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munication has led to the investment of such 
large sums abroad that Lord Sanderson estimates 
that no less than one-fifth of the total income-tax 
collected in this country is levied on returns from 
investments abroad. The amount has nearly 
doubled in ten years, whilst the increase in the 
income received from home investments during 
the same period has, Lord Sanderson stated, been 
7 per cent. only, although the annual value of the 
exports has increased by 40 per cent. 

Statement Showing the Production in the United Kingdom 

and the Exports from the United Kingdom in 1907. 


Production 








rene aga 
Goods Made . 
— on Commis- Exports. 
sion for Mer- 
chants). 
value value 
£ £ 
1. Cotton piece goods .. as 93,905,000 81,049 000 
2. Woollen and worsted fabrics 42,015,000 20,283,000 
8. Other textiles a as . 45,165,000 | 17,631,000 
4, Cutlery, hardware, and imple- 
ments ; = oe 3 9,738,000 4,874,000 
5. Machinery” .. oi 62,248,000 34,214,000 
6. Cycles and motors .. os 10,083 000 2,666,000 
7. Sundry iron and steel goods ..| 27,612,000 16,611,000 
8. Boots and shoes, gloves, hate and 
bonnets, and artificial flowers 24,933,000 4,373,000 
9. Bricks, china, and earthenware .. 14,033,000 2,970,L00 
7 3 14,598,000 4,354,000 


. Chemicals 
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In the growth of —— the engineer is very 
nearly concerned, but| Lord Sanderson was quite 
justified in pointing out that much of the work 
of the engineer has as its basis the labours 
of mathematicians and physicists, who dis- 
covered the seeds, the cultivation of which has 
led to so remarkable a crop. Indeed, it is to 
the physicist that we must look for some way of 
escape from the danger by which modern civilisa- 
tion is threatened from the exercise of its own 
activities. It does not seem possible that civilisa- 
tion can again be destroyed by an eruption of 
barbarians, since its defences could not be sur- 
mounted save by an equal science, which en poses 
an equal standard of civilisation. The Minoan 
civilisation, based on bronze, was, it is believed, 
destroyed by barbaric races, superior solely in their 
knowledge of the metallurgy of iron; but, in spite 
of the proverb, there seems little likelihood of 
history repeating itself in this direction. The 
real danger which threatens our descendants is the 
exhaustion of our mines of iron and of our sources 
of power, and from this impasse we must look to 
the physicist to discover the first steps of some 
path of escape. 

Lord Sanderson also discussed the influence of 
means of intercommunication on art, and was 
perhaps inclined to take too pessimistic a view of 
the present condition of art in this country. Aft r 
all is said and done, art is essentially a mattcr 
of taste, and as the old Latin tag has it, there is 
no disputing about such. His complaint as to 
the ugliness of the motor-car, we venture to suspect, 
originated in the days when such objects were 
unfamiliar, and custom undoubtedly has much 
influence on our standards of what is comely. 
Whether this be so or no, however, there is little 
occasion to criticise even the worst products of the 
engineer, so long as there are critics who seriously 
seek to convince us of the beauties of post 
impressionism. 


THE LICENCE OF TRADE UNIONS. 

A situation of considerable gravity has been 
brought to light by a recent decision of the House 
of Lords. The Supreme Court of Appeal has 
declared that no action lies for any tortious act 
alleged to have been committed by or on behalf of 
a trade union. It was fondly imagined by some 
people that the licence of these bodies only 
extended to acts committed in the furtherance of 
a trade dispute ; but thisis not so. The immunity 
of a trade union is absolute, and the law cannot be 
altered save by Act of Parliament. 

The facts of the case in which this momentous 
decision was arrived at were very simple. The 
Society of Compositors published a document 
called ‘‘ The Compositors’ Fair List and Guide to 
the London Printing Offices.” This was sent by 
the society to actual or possible customers of the 
plaintiffs, who brought an action for libel. No 
trade dispute was pending at the time. It was 
alleged that the effect of the communication 
was to represent that the plaintiffs were guilty 
of unfair dealing in their business, and that, 











owing to the fact that they did not employ 
trade-union compositors, they were not fit persons 
to be employed in printing. The defendants 
applied that their names should be struck out of 
the writ, on the ground that they were protected 
by Section 4 of the Trades Disputes Act, 1906. 
The Court of Appeal came to the conclusion that 
the union was protected (Lord Justice Farwell dis- 
senting), and the House of Lords have affirmed 
their decision, declaring the law to be as stated at 
the commencement of this article. 

The merits of the case were not gone into; we 
do not know what they were. But the significant 
fact remains that a union is immune from the con- 
sequences of any tortious act done on its behalf. 
The hoarded wealth of a union; the energies and 
abilities of its officials may be expended in the 
commission of grievous wrong to private individuals; 
but the funds of such a body can never be attached 
to make compensation to the injured person. What 
is worse, it would seem that the equitable juris- 
diction of the Court cannot be invoked to restrain 
the commission of such tortious acts. The union, 
in effect, is placed in the same exalted position 
as the Monarch himself. An ancient maxim of 
the Constitution will have to be altered. It will 
read :—‘*The King and the Trade Unions can 
do no wrong.” Indeed, when one examines the 
meaning of this ancient maxim a little more closely, 
it would seem that the trade union is in a better 

ition than the King himself. According to 
room's Legal Maxims: ‘‘ If, then, the Sovereign 
himself personally command an unlawful act to be 
done, the offence of the instrument (i.e., the person 
doing the act) is not thereby indemnified ; for 
though the King is not himself under the coercive 
power of the law, yet, in many cases, his commands 
are under the directive power of the law, which 
makes the act itself invalid if unlawful, and so 
renders the instrument of execution thereof ob- 
noxious to punishment.” The trade-union official, 
however, who libels a man ‘on behalf of his 
union” would appear to be protected by the law as 
laid down by the House of Lords. 

The consequences of this decision are much 
more serious than appear at first sight. A 
union is indemnified from the consequences of 
libel, but libel is but one kind of tortious act. 
Let us enumerate some of the others :—Trespass to 
land ; trespass to the person, including assault and 
battery, and the consequences of negligence (as, 
for instance, negligent driving in the streets) ; 
false imprisonment and malicious prosecution ; 
slander ; wrongful detention of goods ; wrongful 
distraint upon goods ; champerty and mainten- 
ance, and the creation of a nuisance. All these 
are tortious acts. It is astounding to think 
that, according to the law of England, there is 
complete licence to commit any one of them if they 
are done by or on behalf of a trade union. 
Take a few examples. A trade union might 
imprison a number of non-union men in order to 
prevent their seeking work. Not one of those 
workmen could recover damages from the union for 
the injury caused him. The union might employ a 
gang of ruftians to enter upon a man’s land and pull 
down his house. His only course, if he wanted to 
obtain monetary compensation, would be to bring 
actions against the individuals concerned. In 
that case he would recover nothing unless 
they had funds wherewith to pay damages. 
If he has recourse to the criminal law, the fact 
that the wrongdoers were languishing in gaol would 
not reconstruct his dwelling-house. More subtle, 
however, is the damage which a union, if so minded, 
could occasion by the exercise of its right to be 
guilty of champerty and maintenance. It is 
now lawful for a union to urge a nominal plain- 
tiff to bring a costly action against any person 
or body of persons. Having incited him to do 
this, they might pay all his costs and assist him 
in every other way. Although the defendant could 
prove that the litigation was maintained and pro- 
moted by a wealthy union, the defendant would 
have no redress; he could not recover from them 
one penny of the costs which he had incurred in 
defending himself. 

The only limitation to the effect of this section is 
that, from the judgment of Lord Justice Kennedy 
in the Court of Appeal, the trustees of a union may 
still be sued by any person who has been injured in 





behind it will stoop to use the powerful weapon 
which the Legislature has placed in their hands. 
But the fact remains that they are above the law. 
Magna Charta itself would appear to have been 
repealed in their behalf. The King can no longer 
say: ‘‘To none will we delay or deny justice.” 
Even if the Trades Disputes Act had stopped short 
when it modified the law of conspiracy in favour of 
these bodies, it would have put undue power into 
the hands of the proletariat. As Lord Lindley 
said in a famous case: “It is said that 
conduct which is not actionable on the part 
of one person cannot be actionable if it is that of 
several acting in concert. This may be so when 
many do no more than one is supposed to do. But 
numbers may annoy and coerce where one may 
not. Annoyance and coercion by many may be so 
intolerable as to become actionable, and produce a 
result which one alone could not produce.” But 
the right to conspire together was not considered 
sufficient by those who ‘promoted the Trades Dis- 
putes Bill. They wanted further powers, and they 
were bestowed upon them. 

In the present state of party politics there is 
but little hope that the Legislature will have time 
or inclination to alter this extraordinary state of 
the law. Employers may, of course, do some- 
thing for their protection by forming unions them- 
selves. By this means they may get within the 
charmed circle of protection from actions for civil 
wrong. But the unfortunate private individual 
who is the object of a trade union’s hatred has no 
such asylum of refuge. 








THE SECONDARY APPLICATIONS OF 
ELECTRICITY. 

Tse Institution of Electrical Engineers is un. 
doubtedly one of our leading technical societies. 
It has been in existence for forty years, and its 
membership has risen from an original 73 to some 
6600. If the work of its various provincial sec- 
tions is taken into account, it is probable that 
more papers are read before it than before any 
similar institution in the country. In view of 
these circumstances it seems somewhat curious to 
find the President of the Institution charging it 
with neglecting a large part of the ground covered 
by present-day electric practice. This charge was, 
however, brought by Mr. Duddell in his presiden- 
tial address, which was delivered on the 14th inst. 
Mr. Duddell’s case was that the Institution 
showed a tendency more and more to limit its 
consideration to papers dealing with the generation, 
distribution, and cost of electrical energy, and in 
many cases dealing with these subjects only as 
large general questions. There can be no doubt 
but that Mr. Duddell’s contention was justified, 
aud we are in every way in agreement with him in 
holding that there are many very important branches 
of electrical application which the Institution has 
unduly neglected. 

The main part of Mr. Duddell’s address con- 
sisted of an able and most interesting survey of 
some of the various forms of electrical application 
which have been largely, or wholly, ignored in the 
papers read before the Institution. For the want 
of a better term, we have called these applications 
‘* secondary appiications,”’ but it is not intended to 
imply that they are necessarily small either in 
importance or extent. Telegraphy, for instance, 
on which only twelve papers have been printed in 
the Institution Journal in the last ten years out of 
a total of four hundred, represents an enormous 
capital, and employs a very large number of hands. 
Mr. Duddell estimated that telegraphy and its 
sister art telephony in this country together 
accounted for a capital expenditure of 100,000,000. 
and found work for 100,0U0 employees. 

Before dealing with some of the interesting 
figures and facts given in the presidential address 
on the subjects of telegraphy and telephony and 
other ‘‘ secondary applications,” we may incident- 
ally refer toa movement which has been making 
itself felt in the Institution, particularly during 
the two years’ régime of Dr. Ferranti as president. 
This movement has for its immediate object the 
enlarging of the scope of the Institution, and the 
bringing of it more directly into contact with all 
the activities of its members. The ultimate ob- 
jects of the movement are not very clear, but 


any matter touching, or concerning, the property of | evidently the intention is that the Institution shall 


the union. 
We do not, of course, anticipate that those who 


lay a more direct part in connection with the 


| cémithercial side of electrical engineering as dis- 


control any trade union which has great traditions | tinct from the technical side. For the moment the 
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movement has manifested itself in the appointment 
of an ‘Industrial Committee.” Wedo not wish 
to criticise, or comment on, this matter at the 
present time. Our purpose in mentioning it is to 
express the hope that any new activities of the 
Institution of Electrical Engineers will not tend to 
obscure, the fact that it is primarily a technical 
society, and to suggest that some of the new energy 
and enthusiasm which are in evidence might profit- 
ably be bent to the enlargement of its technical 
scope, so that the ‘‘ secondary applications ” which 
were dealt with by its new president may be 
adequately treated in its proceedings. 

Turning now to the matters which made up the 
bulk of Mr. Duddell’s address, we may first refer 
to telegraphy and telephony as the most important 
of all. It is impossible, however, to deal with the 
whole of the ground covered by Mr. Duddell, and 
we must confine our attention to telegraphy and 
telephony of the wireless type. Dealing first with 
telegraphy, Mr. Duddell pointed out that although 
the principles were well known, there was still 
difference of opinion in reference to the exact 
. mechanism of transmission of the radiant energy 
between the aerials. The general conclusion 
seemed to be that although Hertzian waves pro- 
pagated through the atmosphere would be sufficient 
to explain transmission over short distances, the 
observed bending of the radiation around the 
curvature of the earth raised questions as to how 
far the waves passed through the air, through the 
earth, or over the surface of the earth. In con- 
sidering long-distance working, it was certainly 
necessary to take into account the fact that the 
earth was far from being a perfect conductor, 
and that the upper layers of the atmosphere 
were far from being insulating. It was also 
necessary to consider the effect of sunlight on 
the conductivity of these upper layers. In con- 
nection with this subject, Mr. Duddell pointed 
out that it should be remembered that waves were 
being regularly transmitted round one-eighth of the 
earth’s surface, and that Mr. Marconi had received 
signals over 6000 miles—that is, round one earth 
quadrant. On the question of wave-length, there 
appeared to be no doubt but that long waves 
were more suitable for long-distance transmission; 
but the question was far from settled as to what 
was the best wave-length for such transmission, or 
even if there was a best wave-length for any given 
distance. 

Dealing then with the engineering problems 
which had to be solved at the transmitting end of 
the telegraphic system, Mr. Duddell pointed out 
that these might be divided into the design and 
support of the aerial, the machinery to produce 
high-frequency currents of definite frequency and 


considerable power, and the mechanism for 
cutting up the high-frequency currents into 
the dots and dashes of the Morse code. The 


recent solutions of the prob!em of the aerial had 
shown changes in attempts to make the apparatus 
more suitable for the long wave-lengths now in use, 
andin attempts to give the aerial such a shape that 
the radiation should be stronger in one direction 
than in any other. The first of these changes had 
involved an increase in the height of the aerial, and 
an increase in the capacity of the condenser formed 
by the upper part and the earth. The Eiffel Tower 
aerial consisted of an inverted fan of six wires 300 
metres high, and the Nauen aerial, which was de- 
stroyed by a gale this year, of an umbrella form 200 
metres high. The directive aerials of the Marconi 
type consisted of a comparatively short vertical part 
and a much longer horizontal part. The aerials for 
the proposed Imperial wireless scheme were to be 
309 ft. high and some 2000 ft. or 3000 ft. long. 
When coming tothe second and third engineering 
problems mentioned above, Mr. Duddell pointed 
out that it was necessary to distinguish between 
the two forms which the high-frequency currents 
in the aerial might take. In the first form the 
amplitude of the high-frequency current started 
from zero, rose rapidly to its maximum value, and 
then died away. In the second form the current 
was of constant amplitude, exactly similar to that 
produced by an alternator. The first and older 
form of current was produced by the sudden dis- 
charge of a condenser through a self-induction. 
If there was a given amount of energy available 
for transformation each second, the higher the 
spark frequency the less would be the energy dealt 


with at each spark, while for a given condenser | 
the less the energy the less the voltage to| 
which it would have to be charged. From | 





these considerations it would be seen that there 
were advantages in a high spark frequency. 
In practice the spark frequency had gradually 
increased from 10 to 20 per second to 100 to 
200 per second, and with special alternators 
to 1000 to 1200 per second. In addition to the 
induction-coil method the first form of current in 
the aerial, above referred to, could be generated 
from an ordinary supply having, say, a frequency 
of 50. This was carried out by a rotating spark- 
gap, or discharger, which consisted of a number of 
revolving electrodes, which, in turn, came between 
the fixed electrodes of the spark-gap, and caused 
discharge to take place. The number and speed of 
the revolving electrodes were chosen to give the 
required frequency. One great advantage of the 
revolving type of discharger was that the windage 
of the electrodes kept them cool and blew away 
the conducting gases formed at discharge. 

Turning next to the continuous-oscillation form 
of aerial current, Mr. Duddell pointed out that the 
arc method had been longest in the field. It 
consisted in shunting an unstable arc with a self- 
induction in series with a condenser, when, if the 
conditions were suitably adjusted, high-frequency 
oscillations, of practically constant amplitude, took 
place in the condenser circuit. he Poulsen 
system was founded on this principle, afd con- 
siderable progress had been made, although it had 
not come into commercial use in this country. 
More than 109 words a minute had been trans- 
mitted by this system between Copenhagen and 
Cullercoats in England. A number of commercial 
stations had been opened on the West Coast of the 
United States, and good communication was now 
obtained by night between San Francisco and 
Honolulu, a distance of 2360 miles, with a 25-kw. 
plant. Another method of producing continuous 
oscillations was by means of alternators of sutli- 
ciently high frequency for direct connection to the 
aerial. The system did away with all questions of 
sparks and arcs, and was very attractive, but the 
difficulty of designing the alternators was very 
great. A number of machines had, however, been 
constructed by the General Electric Company of 
America which produced 1 kw. at a frequency of 
100,000. With the alternator system the switch- 
ing in and out for the Morse Code would be done 
on the field circuit, but, obviously, difficulties of 
speed control might arise. 

Mr. Duddell then dealt with the receiving end 
of the wireless system. He pointed out that the 
coherer had now become practically obsolete, and 
that the magnetic detector, although not very 
sensitive, still held its own, owing to its relia- 
bility. Dealing then with frequency, it had been 
pointed out that a high-spark frequency was of 
advantage in connection with transmission. Such 
a high frequency was also of great advantage in 
connection with receiving. This was owing to 
the fact that the combination of the human ear 
and the telephone was much more sensitive to 
high-frequency notes than to low ones. High-spark 
frequencies gave a more or less musical note in 
the receiver, and it was much easier for an operator 
to pick out the actual message and disregard the 
stray noises, or atmosphores, if the message was 
sent in such high-frequency notes. Of wireless 
telephony Mr. Duddell had not very much to say. 
He stated that some progress had been made, but 
that the methods used had not been made public. 
The principle was simple. Given continuous oscilla- 
tions, or a spark frequency above the limits of 
audibility, one might vary the antenna current, 
and hence the radiation, by meaus of a microphone. 
As the radiation varied according to the modula- 
tion of the current by the voice, the received 
current would vary in the same manner, and the 
voice would be reproduced. The difficulties were 
mainly in the transmitter. A perfectly steady 
source of continuous oscillation was required, and a 
microphone capable of modulating the Jarge powers 
required for transmission over any considerable 
distance. For short distances of a few miles there 
were no difficulties. 

We have not space to deal in detail with the 
other ‘‘ secondary applications” of electricity 
dealt with by Mr. Duddell. We may, however, 
mention some of the interesting facts given in 
reference to the more important. Referring to 
electro - chemistry and electro - a ?. 
Duddell suggested that the power employed in 
various processes in connection with these indus- 
tries in Norway and at Niagara probably amounted 
to 1,000,000 kw. The only hydro-electric stations of 


any size built in this country were used for electro- 
chemical purposes, and the production of aluminium 
alone absorbed 30,000 kw. at Loch Leven. Refer- 
ring to the electrolytic production of disinfectants, 
Mr. Duddell pointed out that a system for the 
production of a solution of chlorine in water was in 
a use in Poplar, and although similar instal- 
ations could not employ very large amounts of 
power, it was probable that if the system was used 
generally throughout the country it would require 
about 2,000,000 units per annum, all of which could 
be supplied by our generating stations at times of 
light load. 

Mr. Duddell then briefly referred to electro- 
medical apparatus, commenting on the fact that 
the ordinary electrical engineer was quite out of 
touch with the subject. That the matter was 
worth attention, however, was shown by the fact 
that the exports of electro-medical and electro- 
dental apparatus from Germany in a single year— 
1910—was worth 132,0001. The divorce between 
the medical and electrical professions was possibly 

rtly due to the lack of a common scientific 
anguage. He wondered how many electrical engi- 
neers would know what a medical man meant by 
Galvanic, Faradic, or Leduc currents, or by d’ Arson- 
valisation. Present electro - medical apparatus 
showed much ingenuity, but much of it might be 
greatly improved in mechanical and electrical design. 
After referring to household apparatus, and com- 
menting on the fact that the Institution had never 
had a paper dealing with the design and construc- 
tion of fittings or heating and cooking appliances, 
Mr. Duddell concluded his address by dealing with 
various subjects on the borderland between elec- 
tricity and other sciences. He pointed out that 
electrical engineers could not afford to neglect such 
borderland subjects. The fixing of atmospheric 
nitrogen, for instance, which was concerned both 
with electricity and chemistry, was already a very 
large industry, some 120,000 kw. of plant being 
employed night and day in Norway for the purpose. 
This plant would shortly be increased to 250,000 kw. 
The connection between electricity and sound was 
another borderland subject which apart from the 
telephone had at least one wry application in 
the use of microphones attached to ship’s hulls for 
the detection of warning sounds from submarine 
bells. The connection between electricity and 
radiation was of great importance, especially in 
connection with lighting. Of the whole electrical 
energy supplied to an incandescent lamp, only 
about 10 per cent. was converted into visible rays. 
Better results were given by lamps formed by incan- 
descent gases, but in no case was the efficiency 
high. It was, no doubt, certain that further 
researches on the borderland between electricity 
and radiation would give us more efficient sources 
of light in the future. 





THE LATE MR. F. E. ROBERTSON 

Ir will be with sincere regret that a large circle 
of our readers will hear of the death of Mr. F. E. 
Robertson, of Messrs. Rendel and_ Robertson, 
which occurred on Saturday last, at 32, Courtfield- 
gardens, S.W. Frederick Ewart Robertson was 
born in 1847, and received his early education at 
private schools. At the age of sixteen he was 
articled to Mr. E. Wragge, resident engineer to the 
London, Chatham, and Dover Railway extension 
works at Battersea. In 1868 he entered the Public 
Works Department of India, and remained in that 
country until 1897. 

In India Mr. Robertson had a very varied experi- 
ence, and was connected with many important works. 
He held the grade of assistant engineer until 1871. 
In 1872 he was appointed to the charge of the con- 
struction division on the Indus Valley (State) 
Railway, a post he held until 1884. He was then 
employed in designing the great Sukkur Bridge 
over the Indus, of the erection of which he 
was subsequently in charge. This bridge, known 
officially as the Lansdowne Bridge, is a cantilever 
structure having a clear span between abutments of 
790 ft. The two single cantilevers and central 
span contain 3316 tons of material. It was illus- 
trated in Encrnerrine in 1888 and 1889.* The 
whole of the steel work for each cantilever was 
made and erected in England prior to shipment to 
India, at the yards of Messrs. Westwood Baillie, 
at Poplar, a very large temporary timber staging 
being employed for this purpose. This erection 


* See ENGINEERING, vol. xlv., page 229, and vol. xlvii., 
| Page 10. 
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before shipment was criticised as unnecessary ex- 

nse, but Mr. Robertson always contended that 
it was fully justified by the ease with which the 
parts were subsequently fitted together in India. 
Mr. Robertson superintended the construction of 
the steel work in this country, and nee Re 
as we have already noted, was in charge of the erec- 
tion in India. The manner in which the erection 
was carried out he described in a paper read before 
the Institution of Civil Engineers in 1890.* The 
methods adopted were extremely interesting and 
involved the use of quite an ingenious system of 
cableways and hoisting-gear, the planning of which 
was entirely due to him. For his services in con- 
nection with the Lansdowne Bridge he was made 
a Companion of the Order of the Indian Empire, 
and for his contribution on the subject to the Pro- 
ceedings of the Institution of Civil Engineers he 
was awarded a Telford Premium. Subsequent to 
this work he was appointed engineer-in-chief on the 
frontier railways, and while holding this office 
carried out some important tunnel works on the 
Afghan frontier. is appointment he resigned 
in 1889 to take up that of chief engineer on the 
East Indian Railway, which he held till he left the 
country. 

While in this position Mr. Robertson’s duties 
made it necessary for him to look into the trouble 
that had arisen in connection with the Jubilee 
Bridge over the Hooghly. This bridge was com- 
pleted in 1888, but subsequently a great deal of 
movement occurred, and owing to scour taking 
place cracks had appeared in the south approach 
viaduct, which, with the abutment, was found to 
be moving forward towards the river. The repair 
work necessitated was considerable, and ultimately 
the abutment had to be anchored back by tie-bars 
and anchor-stones laid some distance back under 
the approach, while rubble was added in front both 
to protect the piers and to counterbalance the 
pressure from behind. The earlier work in this 
connection was described by Mr. F. E. Robertson 
in a paper printed in the Proceedings of the Insti- 
tution of Civil Engineers,+t while other work ulti- 
mately necessary was further detailed in the Pro- 
ceedings of the same Institution by Mr. K. S. 
Laurie in 1904. { 

We may mention in further reference to his 
Indian experiences that Mr. Robertson was respon- 
sible for the early ferries for transporting railway 
vehicles across the Indus, of which many essential 
features, we believe, have been retained to this 
day in later developments of this class of traffic on 
Indian rivers. 

In 1897 Mr. Robertson left India in order to 
become President of the Egyptian Railway 
Administration, which, in addition to the State 
railways, controlled the telegraphs and the Port 
of Alexandria. While here, his experience of 
bridge work was of considerable value in connec- 
tion with the failure of the Embabeh Bridge at 
Cairo. This is a bridge of girder and swing spans. 
Both arms of the swing span collapsed, and the 
whole span had ultimately to be replaced by one 
of stiffer design. In order to deal with the girder 
spans, Mr. Robertson decided to build additional 
piers to support tho girders in the middle of each 
span. The bridge was of French construction and 
design, and Mr. Robertson pointed out, in a paper 
contributed by him on this failure to the Proceed- 
ings of the Institution of Civil Engineers,S$ that 
the design embodied struts 34 ft. long, composed 
of two angle-bars 3.1 in. by 0.3 in. 

While in Egypt Mr. Robertson displayed extra- 
ordinary energy, and, with his character, he un- 
doubtedly found the complications of the inter- 
national control then existing in that country 
very irksome after the simpler methods of manage- 
ment in India. He was too frank and, active to 
occupy for long a position which really at that 
time needed to be filled by a man of great diplo- 
macy, capable of patiently awaiting favourable 
opportunities for action. He therefore resigned 
this appointment in 1898 on being offered a partner- 
ship with Sir Alexander M. Rendel, K.C.I.E., in 
London. In this position he was engaged up till 
the time of his death, the most important work 
passing through his hands being the design and 
construction of many of the large bridge under- 
takings executed on Indian railways. For the 


* Proceedings of the Institution of Civil Engineers, 
vol. ciii. 

+ Ibid., vol. exxiii , page 496, 

t Ibid., vol. clviii., page 374. 
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Jast eighteen months his time has been largely 

spent on the design of the great bridge now in 

course of construction over the Lower Ganges, 

which, when completed, will form one of the most 

— undertakings of the kind ever taken in 
nd. 

Mr. Robertson will long be remembered at the 
Institution of Civil Engineers, where he was a fairly 
frequent contributor to the debates. His remarks 
were usually of a somewhat caustic character, but 
they were always welcomed, and though from the 
manner of delivery they may have appeared at the 
moment somewhat exaggerated, they undoubtedly 
always contained food for serious thought, which, 
unfortunately, is not invariably the case in speeches 
delivered at our scientific and professional meetings. 
He joined the Institution as an Associate Member 
in 1874, and was transferred to full Membership in 
1890. He was also last year elected a Member of 
Council. 

In addition to his business, Mr. Robertson 
devoted a great deal of attention to the work of 
the Engineering Standards Committee, being on 
no less than seven of the committees, &c., among 
which the work of this body is divided. Thus he 
was on the Committee for Publications and Cal- 
culations, and on the Sub-Committees on Railway 
Rails, on Bridges and Building Construction, on 
Railway Rolling-Stock Underframes, and on Loco- 
motives. He was chairman of the Sub-Committee 
on Iron for Railway Rolling - Stock, and he 
was chairman of the motive Conference, the 
permanent body called into existence as a develop- 
ment of the Standards Committee’s work on loco- 
motives, at the suggestion of the India Office, 
with the idea of standardising locomotives for the 
Indian State Railways. 

A man with a remarkably active mind, Mr. 
Robertson attacked all sorts of problems with 
quite exceptional zeal. From the time he took a 
subject up he would give it no rest until he had 
reduced it toa state useful to himself and to others. 
As an instance, we may cite the fact that recently 
the design of helical springs came under his notice 
in connection with rolling-stock matters, and he 
forthwith contrived a set of diagrams to assist in 
the solution of such problems. These were pub- 
lished in ENGtNEERING,* in an article on the subject 
by Messrs. G. W. Shearer and C. Watson. He 
worked incessantly and untiringly on any subject 
to which he thus turned his attention, and has not 
infrequently been known to turn the topic at inter- 
views with candidates for appointments abroad, to 
the things in which he was interested at the 
moment, to the exclusion of the more usual cross- 
examination with a view to adducing direct evidence 
of fitness or otherwise for prospective duties. He 
was, however, a shrewd judge, and very quick in 
appreciating and seeing to the end of an argument, 
and doubtless saw through replies on such topics 
into the character of the man he was interviewing. 
As one of a group of engineers who have done so 
much to raise the status of the Indian section of the 
profession, he was very careful in the selections he 
was called upon to make and very just in his 
decisions. 


INTERNATIONAL MOTOR EXHIBITION 
AT OLYMPIA.t+t 

CARBURETTOR design in general remains very 
much where it was last year. The majority of the 
various forms exhibited at Olympia last week are 
advertised as being ‘‘ automatic ’—i.e., are sup- 
posed to give a suitable mixture at various 
openings of the throttle and engine speeds, a good 
many different principles being used to obtain 
this result. One of the difficulties of carburettor 
design is apparently that in the ordinary engine 
there is considerable leakage up the stems of 
the inlet-valves, and this varies a good deal 
with different engines. For these and other 
reasons it is pretty clear that all engines do not 
require the same mixture either for slow running 
or maximum power, and, further, there is no con- 
stant relation between the mixture required for 
these two extremes, a fact which probably explains 
why different carburettors suit different engines. 
Hence a theoretically correct carburettor should 
have separate adjustments for both extremes of 
flow through it, and should give proportionate 
variations all through its range. 

A new carburettor designed to fulfil these con- 





* See ENGINEERING, vol. xciti., p+ge 206. 
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ditions is the Brewer, which was shown at the 
stand of Messrs. H. S. Hunt and Co., 7, 8, and 9, 
Hosier-lane, London, E.C. We illustrate this in 
Figs. 1 and 2, on the opposite page. 

In this carburettor petrol enters by the needle- 
valve Q, and is maintained at a constant level 
in the float-chamber M by the float N in the 
usual way. Air enters at A, and ing down 
under the air-nozzle L, flows up through it to 
the engine. The petrol flow is controlled by 
grooves on the outside of the valve ©, the grooves 
being of increasing depth, and this valve can 
be screwed up or down at B to regulate the 
mixture in the slow-running position. In order 
to open the throttle the lever H is depressed, and 
this lifts the air-valve J and also the petrol-valve C. 
The latter is, however, not lifted directly by the 
air-valve, but is moved by the lever G, which 
swings on the pivot E. The air-valve has at the 
- a ridge on which the lever G rests, and this 
ridge is not concentric with the carburettor, but is 
eccentric, as will be seen from the section. Hence 
if the air-valve J is turned round, the proportion of 
lift of the petrol-valve to the air-valve is varied. 

It will therefore be seen that there are two ad- 
justments, each of them simple in themselves. The 
amount of opening of the petrol-valve necessary to 
give the desired mixture for slow running can first 
be regulated, and subsequently that necessary for 
full power with the throttle wide open. All 
adjustments are to the petrol opening, the air 
remaining constant for a given throttle position, 
and this is obviously theoretically right. 

It is claimed thatas the petrol is first mixed with 
a small amount of air, the increasing richness of 
mixture at high suction rates is limited. Also it is 
claimed that the carburettor is not dependent on 
any excessively accurate machining, «c., as ali 
adjustments are made after it is built, and that it 
is simple and cheap to make is a matter of great 
importance. ‘he whole of the float-chamber M can 
also be easily removed for cleaning. 

Taking a general review of the recent Motor Show 
at Olympia, there is no doubt that while there has 
been substantial progress, it has been mainly, as 
in the last few years, in the direction of a general 
levelling up, whereby bad forms of construction 
are abandoned and better ones, often copied from 
other makers, substituted. Really bad forms of 
construction are rare, though still occasionally met 
with; e.g., at least one car had the fan mounted on 
the radiator instead of on the engine, a method both 
bad and expensive. There can be no doubt that 
there is a tendency to abandon the practice of 
putting very small engines running at enormous 
speed into heavy cars, larger engines being used 
instead ; e.g., one firm has abandoned its 80-mm. 
engine and made the 90-mm. the smallest, while 
other makers are putting on the market larger 
engines than last year. here can be no doubt 
that this is wise, as although it is possible to 
get remarkably large powers out of very small- 
sized cylinders it can only be done by making the 
engines heavy for their power. The moderate-speed 
engine is therefore lighter, more durable, and 
quieter. American makers have realised this, and 
it is doubtless the competition of their cars which 
has caused this tendency here, but there is still 
much to be learnt on this point from the American 
constructor, who puts onc been cylinders into a 
chassis of given weight than is even yet usual in 
Europe. us the cars can be geared higher, the 
engine habitually run slower, and yet frequent 
changes of gear are avoided, while with such engines 
three speeds are ample. Hence the engines can be 
made quiet and durable without being expersive. 

It is satisfactory to see that several real attempts 
are being made to fill the need for quite small cars. 
To acertain extent this demand may be filled by 
the cycle-car, but there is no doubt that many 
people want a car of the ordinary type with the 
usual engine position, clutch, change-speed gear, and 
axles, but with a wheel base of some 6 ft. to 7 ft., 
and weight not exceeding 6 cwt. to 8cwt. Years 
ago there were several makes of car of this size on 
the market, fitted usually with 6} horse-power De 
Dion engines, which could be bought for about 130., 
and many are still running ; but of late years the 
ordinary two-seater has grown into a car of 15 cwt. 
to 18 cwt. While this type of car appeals to those 
who want the comfort and can afford the weight, 
there can be no doubt that there are many people 
who want something smaller, but do not want the 
air-cooled engines, belt drive, &c.; common in the 
cycle car. 
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Small cars answering these requirements are now 
being again put on the market with one, two, and 
four-cylinder engines, usually rated at 6 to 8 horse- 

ower. Where price is the great point, there is 
no doubt that the single or two-cylinder diagonal 
engine of the motor-cycle ype, with built-up crank 
and inside fly-wheels, will be the most suitable. 
The extra cost of the four-cylinder engine of equal 
power if suitably designed is, however, so small 
that it a rs likely it will be the most generally 
useful. his will be well realised when it is con- 
sidered that a motor bicycle with a four-cylinder 
engine of about 6 horse-power can be bought com- 
plete for under 501. 

In designing these small cars, however, there 
seems a tendency to make the cylinders exces- 
sively small, as in some of the small four-cylinder 
cars they are only about 2 in. in diameter, or about 


A matter which ap to require a deal 
of consideration is the question of putting dead 
weight on the axles below the springs. It used to 
be taken for granted that dead weight on the axle 
increased the wear on the tyres a great deal more 
than the same weight above the springs. Judging 
from the cars shown, it would ap that many 
designers do not consider this te be the case, yet 
there is good reason to believe that it isso. On 
a rough road weight on the axle will necessarily 
stress the fabric of the tyre much more than the 
same weight above the springs, and the increase 
of stress must reduce the time the tyre will run 
before the lining gets so strained that it bursts. 
Besides this, theoretical considerations seem to show 
| that weight on the axle will cause more wear on 
| the tread than the same weight above the springs. 
| Asan axle travels along a bumpy road, and moves up 





the size of the bicycle engines. The extra cost of | and down while doing so, the momentum it has 


making them somewhat larger is very small, as is| will be proportionate to its weight. 


After going 


proved by the fact that American cars with four| over a bump this momentum of the axle reduces 


cylinders 37 in. in diameter are sold in this 
country complete for 135/., including hood, screen, 
speedometer, lamps, &c. The extra weight of 3-in. 
cylinders over 2-in. would be negligible, and 
they would add enormously to the general useful- 
ness of the car. It is true that in a flat country the 


Figt. 


























-B 
Lia Ss 
- - os 
\ 
‘ ' 7 
' ! \ 
E \ / 
7 N }/ ial 
G 2 coud 
f 
ee 5 7 
1A! 
| | 
1 | 
L i | 
M- 
IN 
(3195) = 


small cylinders may be sufficient, but in at all a hilly 
one either the gear must be very low, in which 
case the engine will have to be run very fast, and 
therefore be of expensive construction to stand up 
to its work, or else changing down to the lower 
speed must constantly be resorted to. 

Now such cars are largely intended to replace 
the present motor-cycle and side car, and these 
latter are most used in the North of England, 
where the country is hilly. In these districts it 
has been found desirable to fit engines with about 
50 cub. in. cylinder capacity to the motor-cycles 
with side car, even if such cycles have a change- 
speed gear, and therefore it seems a mistake to fit 
cars of twice the weight with engines no bigger. 

A most important point in these little cars is the 
ratio between the top and bottom speeds. If this is 
too small, either the engine has to be run excessively 
fast when on the flat, or else the car will not go up 
really steep hills. It has been found with cars of 
considerable power, which are expected to take good 
slopes on their top speed, that a ratio of 3} to 1 is 
necessary, and as the small car is hardly expected 
to take such steep hills as the large one on the top 
year, but must do so on the bottom, the gear ratio 
should be at least as great, préferably greater. 

In the matter of general weight there is not 
much change since last year. The American cars 
are usually considerably lighter than the European 
ones, and though this may in some cases be over- 
done, there is no doubt whatever that a very large 
proportion of the European cars are considerably 
heavier than necessary. This is a matter which is 
not satisfactory, for every bit of unnecessary weight 
means & more powerful engine for a given speed, 
and also more Mt wear. . - 


the pressure between the tread and the road. 
Hence, with a heavy axle and proportionately light 
weight on the springs, the pressure between the 
tread and the road will vary very much more than 


‘if weight is transferred from the axle to the frame 


above the springs. When the engine is pulling 
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hard, or the brake being used, this reduction in 
pressure will cause a slight amount of slipping 
whenever the pressure is at its minimum, and this 
will anbuibtalie cause greater wear in the tyres. 
It seems, therefore, that the old idea was well- 
founded, and it is certain that many people con- 
sider that in practice cars with heavy parts, such 
as the change-speed gear, on the back axle do not 
hold the road as well as those with lighter axles, 
and that they wear their tyres more. 

Two other points which are against heavy weights 
on the back axle are the facts that it is more difficult 
to make the car ride easily, and that it increases 
the actual stresses on the axle parts and wheels. 
The latter point is evident, as on a rough road the 
inertia of the axle increases the load on the wheel 
and other parts. As to the former, it is well known 
that the greater the weight on the springs the 
easier it is to make them comfortable, and there- 
fore shifting weight from above the springs to the 
axle will tend to decrease the comfort in riding. 

In the whole design, therefore, every effort should 
be made to putas little weight on the axle as possible, 
and also to make the axle as light as permissible 
consistent with the requisite strength. Thus the 
weight of the change-speed gear is considerable, 
and the frame is therefore a better place for it than 
the axle. For the same reason it appears better to 

ut one brake on the propeller shaft rather than 
th on the back hubs, and it also seems better 
to oo this brake at the after end of the gear-box 
rather than at the after end of the propeller shaft. 

A matter which might have more consideration 
than it gets is the arrangement of the spring seats 
so as to keep the bending moment on the back 





axle as small as possible. is bending moment is 





proportionate to the distance from the wheel track 
to the spring seat, and, therefore, the smaller this 
distance the less the bending stress, and the lighter 
the axle can be made for equal safety. One 
American car with a very light back axle has the 
spring seats only about half the distance from the 
wheel track usual in European cars, and it is 
doubtless this fact which explains its success. A 
cross front spring brought well out to the end of 
the axle practically relieves the front axle of all 
vertical stress, and therefore it can be made a 
great deal lighter, and still have ample safety. 

Another point in connection with the springs is 
that those forms of spring in which the ends only 
rests on the axle put much less dead weight on it 
than those in which the middle of the spring does 
so. Thus, in the case of cross front and back 
springs, and also the costermonger and Lanchester 
types, the weight of that part of the spring resting 
on the axle is negligible, while in the case of the 
single half-elliptic it is the thick middle part which 
rests on it, and the weight of this is considerable. 

Perhaps the most striking feature of the Show was 
the general tendency towards the fitting of self- 
starters as an integral part of the machine. True, 
there have been self-starters of various kinds on 
the market for some time, and one or two firms have 
fitted them as a standard, compressed air being 
usually the medium used. These have, however, 
been exceptions. During the last year, however, 
self-starters, especially electric and acetylene, have 
made great heabene in America, and the tendency 
is now being reflected here. There can be no 
doubt that the self-starter is a great convenience, 
as although the trouble of turning the handle is 
not very great, it involves getting out of the car. 
Further, if cars were fitted with self-starters, 
chauffeurs would, perhaps, get out of the annoying 
habit of leaving a car standing in the street with 
the engine running. 

The three principal devices for self starting are 
the electric, acetylene, and compressed air. The 
former is the most absolutely itive, as it turns 
over the engine till it starts, whatever the position 
of the cranks. It consists of a set of accumulators 
with a dynamo, which can also be used as a motor 
to start the engine, the same accumulators serving 
for the electric light and oo electric acces- 
sories which may be used. is appears to be per- 
fectly satisfactory if the weight is not objected to. 
The weight is, however, considerable, for the 
dynamo and accumulators weigh anything up to 
1} ewt. This is some 1 cwt. above the weight of a 
fairly heavy electric-light set alone, and over 1} cwt. 
above that of ordinary acetylene head-lights. As the 
weight of a chassis is usually greater than the load 
carried, this means that for the same factor of 
safety and speed the chassis will require to be 
over 1 cwt. heavier, making a total extra weight of 
some 2 to 3 ewt. 

Neither the acetylene nor compressed air are 
absolutely positive, for if the engine sticks on the 
dead centre they will not start it. This, however, 
happens so seldom that for all practical purposes 
they may be considered positive. In the acetylene 
type a small charge from a bottle is allowed to go 
into each cylinder and the spark turned on, when 
the explosion starts the engine. As the same 
gas-bottle can be used for the head-lights, this is 
probably the lightest arrangement of the lot, the 
extra weight being negligible, but, on the other 
hand, it is dependent on an outside supply of 
acetylene. 

The compressed-air starter appears to be going 
out of use in America—partially, we believe, because 
of trouble arising in cold weather from the freezing of 
the moisture in the air—but has distinct advantages. 
It consists of a reservoir of air kept up to a certain 
pressure by a small pump on the engine, with 
suitable valves to take the air into the cylinders. 
The engine can then be run as a com -air 
engine for a few revolutions til) it starts. In this 
case the weight is moderate, and is stated at about 
} cwt.; but the self-starter does not provide light 
as in the other two cases. On the other hand, the 
compressed air can be used for blowing up the tyres 
and jacking up the car, both of which are great 
conveniences. In addition to this there have, of 
course, for some time been so-called self-starters on 
the market which simply make a spark in the 
cylinder, by coil or small magneto, trusting 
to there being a suitable charge of gas there. 
If the car is properly tuned up and has a 
suitable carburettor, there is no doubt that these 
can be made to start the car with fair certainty 
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as long as it is warm, and they therefore serve all 
practical purposes for a great many people who do 
not want unnecessary complication, expense, and 
weight. It is possibly the fact that carburettor 
design is on the whole much cruder across the 
Atlantic than here that has made this system go 
out of use there. 

An alternative to the above systems is one in 
which a spring is used to give the engine a turn, 
the spring being automatically rewound when the 
engine starts. This appears to be satisfactory, 
except that it is stated to weigh about half a 
hundredweight, and that the whole of this must be 
carried at the front of the car, where it is least 
wanted. If put on the market at a really reason- 
able price, however, it would no doubt have a con- 
siderable sale, as it can be easily fitted to any car 
without the engine being in any way designed for it. 

Possibly the most important lesson of the recent 
Show is the necessity in the future for makers special- 
ising more than they do now. Let us take the case of 
half-a-dozen firms producing half-a-dozen models 
each —total, thirty-six models. It is obvious that 
if each firm only produced one model, and concen- 
trated their whole energies on it, they should be 
able to produce a better design, and, by making in 
large quantities, make it cheaper. Therefore they 
could give a great deal better value for money. 
This is well realised in America, where quite large 
firms often only produce one or two models, and 
make these in quantities of many thousands a year. 
This aid to commercial success does not, however, 
appear to bein the least realised by some European 
makers, who not only make many models, but in 
some cases even try to make pleasure cars and 
commercial vehicles in the same shop. 





FERRO-CONCRETE CONSTRUCTION. 
Apart from the question of design, the success 
or failure of a ferro-concrete structure depends 
essentially upon the accurate interpretation of the 
designer’s ideas by those engaged actually upon 
the construction, a result that can only be ensured 
by the provision of adequate supervision of the 
workers. The practical considerations involved in 
carrying out such work were dealt with by Mr. 
KE. P. Wells in his presidential address delivered 
before the Concrete Institute on the 14th inst., 
particular stress being laid on the necessity of 
strict supervision. In this connection Mr. Wells 
referred to the good work carried out by the 
London County Council School of Building, which 
has organised classes for foremen and others deal- 
ing with the practical side of ferro-concrete con- 
struction, whilst he further suggested that classes 
of a similar nature adapted to the needs of the 
actual worker might be instituted with good results. 
Although the misplacing or omission of certain of 
the reinforcement may seriously affect the strength 
of the structure, Mr. Wells holds the opinion that 
the essential to success in ferro-concrete work is a 
good sound concrete, and that, provided this is of 
excellent quality, it may reasonably be expected to 
compensate for a deficiency of steelwork. The 
first essential for a good concrete is the employ- 
ment of a suitable cement, and in this connection 
Mr. Wells referred to the practice still existing in 
some quarters of spreading the cement on the 
shed floor before use. This practice, whilst essen- 
tial for the aeration of vhe coarse-ground cements 
formerly manufactured, introduces the danger of 
hydration and consequent ruination of cement in 
the case of the modern fine-ground products. 
With regard to the choice of aggregate this 
should be free from dirt, and for mixtures of, say, 
less than six to one an excess of sand should be 
avoided, though for richer concretes an excess of 
sand would not necessarily affect the ultimate 
strength. Mr. Wells called particular attention to 
the danger of using Fletton bricks in concrete, 
and pointed to several instances in which disruption 
had occurred as the result of their employment. 
Although in this country the water is usually 
obtained from the supply mains and can be relied 
upon, there arise cases where water from outside 
sources is employed, and particular care should be 
exercised to ensure that any water used for mixing 
concrete is free from an excessive quantity of 
gypsum compounds. In some cases—as, for in- 
stance, in the South of France and in Algeria, 
where waters highly charged with gypsum are met 
with—the result is such that the concrete is dis- 
solved and disrupted in two or three years. In 
cases, therefore, where the character of the water. 
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available is not accurately known, it should be 
determined by analysis. 

The difficulty of ensuring that the reinforcement 
is duly placed in the designed position can only be 
met by the employment of duly qualified inspectors, 
who, as Mr. Wel pointed out, should examine all 
such steelwork before the concrete is placed in posi- 
tion. To ensure that the concrete face is homo- 
geneous, and thus prevent air and moisture attacking 
the steel, it is better that the concrete should have 
an excess of water ; in this condition light ramming 
only is necessary, and the finer particles can easily 
be worked to the outer faces. A matter to which 
Mr. Wells attached some considerable importance 
was that test-blocks of concrete should made 
as the work proceeded, some of these being 
exposed to the conditions on site, whilst others 
would be maintained at a normal temperature 
previous to testing. Tests that he had carried out 
showed that concrete subjected to a freezing tem- 
perature decreased in crushing resistance to a con- 
siderable degree, but again regained its original 
strength on reaching a normal temperature. Thus, 
by comparing the tests on the two sets of blocks, 
a fair estimate of the ultimate condition of con- 
crete placed in position during cold weather can be 
arrived at. In this connection it will be seen that 
it may ‘be necessary to modify test-loads applied 
to structures during cold weather. 

In the matter of testing floors Mr. Wells advo- 
cated such tests being carried out on a much 
larger scale than is generally adopted. The area 
covered by such tests should include at least two 
spans of the main beams and two sets of auxiliary 

ms. 

It would appear that in some cases suflicient 
attention is not paid to the provision of suit- 
able strutting and shuttering for retaining the 
concrete in position until it is set, and Mr, 
Wells mentioned many instances that had come 
under his notice where failure had occurred 
through this cause. Another cause of failure 
quoted was the too early removal of the timbering, 
resulting in load being thrown upon the concrete 
before it was in a fit condition to maintain it ; and 
although in some cases no serious damage may 
result from this latter cause, it would possibly 
involve some considerable expense in re-levelling 
floors, &c. With regard to the question of electro- 
lysis of steelwork in ferro-concrete, Mr. Wells is 
convinced, from his practical experience, that this 
is a serious trouble, and should be guarded against 
by designers. 

In reference to the design of ferro-concrete 
structures, Mr. Wells suggested that more common- 
sense was required, and that the steelwork used 
should all be of standard sizes. In many cases rods 
varying by |; in. were employed, and only resulted 
in confusion on the work, whereas there was no 
reason why steps of at least 4 in. should not meet 
all requirements. In conclusion, the President 
made an appeal to all concerned in this work to 
fully report all failures to the Institute, so that in 
drawing up their suggested specifications for ferro- 
concrete structures they may have sufficient data 
upon which to work for the prevention of such 
occurrences. 








NOTES. 
Tue ADMIRALTY AND THE MARINE O1L-ENGINE. 


Tuer Admiralty have ordered oil-engines for the 
propulsion of two more ships for carrying oil fuel 
for the supply of warships at sea. Thus there will 
soon be in course of construction five sets of such 
machinery, all differing in type, and the trials at 
sea of these will yield data of very great value, not 
only as to the general utility of the internal-com- 
bustion engine for the propulsion of ships, but par- 
ticularly in regard to various details in the applica- 
tion of the principle. The two latest orders are 
for machinery for ships to be built at the dock- 

ards. One set of machinery will be constructed 

y Scotts’ Shipbuilding and Engineering Company, 
Limited, of Greenock, and the other by the Fair- 
field Shipbuilding and Engineering Company, 
Limited, of Glasgow. In the former case the 
machinery will be of the Fiat type, no doubt with 
modifications to meet British conditions. This 
design of engine is very extensively applied on the 
Continent, and has proved uniformly satisfactory. 
The Fairfield Company will adopt the ae 
of the Niirnberg type of engine. In these two 
cases the cylinders will be about 12 in. diameter by 
24 in. stroke, and the engines will run at relatively 





low speeds. Three other types of engines are to 
be tried ; two of them are low-speed engines, but 
the third is of the high-speed type. The power in 
these five sets ranges from about 500 brake horse- 
power up to about 2500 brake horse-power, and all 
will be of the four-stroke cycle reversible type. Not 
only do the designs of the main engines differ, but 
opportunity is also being taken to test various 
systems of operating auxiliary machinery in the 
ship. Thus, in one case Yarrow small-tube boilers 
will be used, in order to drive the auxiliaries by 
steam ;.in the other instances compressed air or 
electricity will be adopted, so that in connection 
a = difficult problem complete data will be 
evolved. 


Tue Basis or TRamMway Fares. 


The drawing up of a table of passenger fares for 
a tramway system is obviously a matter of some 
complexity, owing to the local conditions and special 
considerations which, in almost every case, must 
come in to interfere with the simple arrangement 
in which the magnitude of each fare will bear a 
direct proportion to the length of ride which it 
covers. Apart, however, from special workman’s 
fares and other arrangements of a semi-philanthropic 
nature, one would expect that the rate per mile for 
fares of different magnitude should, roughly, be 
constant, or that, as the fares and consequently the 
length of haul increased, the rate per mile should 
show a tendency to fall. This latter idea would 
appear to be sound in the case of a tram service, 
since the individual vehicles are prepared to stop for 
individual passengers, and the fester the ride 
the greater proportionately must be the cost of 
starting and stopping. Some figures which were 
given in a paper read by Mr. W. J. McCombe 
before the recent conference of the Municipal 
Tramways Association, suggest, however, that on 
many of the large municipal systems in England 
and Scotland there is no traceable connection 
between the magnitude of the fare and the rate 
per mile. It is impossible to criticise the figures 
without analysis of local conditions, but it is diffi- 
cult nov to think that in many cases they are 
unfair to the longer-distance passengers, and are 
really unsound. In Liverpool, for instance, a 
passenger who pays a ld. fare is carried at the rate 
of 0.408 of a penny a mile, while if he pays a 4d. 
fare he is charged 0.479 of apennya mile. In Man- 
chester, a ld. fare carries at the rate of 0.395 of a 
penny a mile, and a 4d. fare at 0.56 of a penny. 
Birmingham appears to have no 4d. fares, but 
between 1d. and 2d. fares the rate rises from 
0.427 to 0.486. In Brighton the rise from 1d. to 
2d. fares is from 0.787 to 0.904 ; while in Sheffield 
it is from 0.4 to 0.527. There are, of course, many 
exceptions to the type of rating quoted above, and 
in general the fares in the smaller towns appear to 
be worked out on a more regular basis than in the 
larger. The case of Glasgow should, however, be 
mentioned as an example in which the various 
stages have evidently been fixed with great care. 
There are other cases, as, for instance, Stalybridge, 
in which the rate consistently falls as the fare rises. 


Tue Exit or a Provectite From A Mortar. 


Some very remarkable photographs, illustrating 
the exit of a projectile from a mortar, have been 
taken by the Department of Enlisted Specialists, 
of the United States Coast Artillery School, at Foit 
Monroe, and are reproduced in the Journal of the 
United States Artillery of September - October, 
1912. The first of these ohare shows the 
projectile nearly out of the muzzle ; the next marks 
nearly the same moment, but the projectile appears 
surrounded by a halo of luminous gases. In the 
third and fourth photographs the halo enlarges 
to a luminous ball-shaped cloud with a dark base; 
this base encircles the gun like a ring, more dis- 
tinctly visible than in the fourth photograph. 
In the fifth and sixth photographs the cloud 
becomes larger and less regular, resembling more 
an ordinary steam cloud; the dark base can 
no longer be distinguished. In the seventh photo- 
graph the cloud is still bigger, and the projectile, 
which was just seen to emerge from the cloud in 
the sixth photograph, is now distinctly in advance 
of the cloud. e very brief description in the 
journal quoted does not draw attention to some of 
these features. That gases first precede the pro- 


e | jectile, and are afterwards overtaken by it, was, so 


far as we remember, first demonstrated in photo- 
graphs exhibited by C. Cranz at last year’s meet- 
ing of the Schiffbautechnische Gesellschaft. The 
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mode of taking the photographs at Fort Monroe 
is not clearly explained in the American journal. 
It is said that the photographs were obtained by 
means of an electrical device, so placed as to cause 
the shutter of the camera to be operated by the 
mortar in recoiling. The shutter had been especially 
manufactured for this kind of work ; it was rated 
at xgyoth of asecond. The device used was caused 
to operate upon the break of the electric circuit, 
the setting being varied in order to photograph 
successive phenomena. From these remarks one 
might infer that the seven photographs reproduced 
represented seven successive stages of one and the 
same gun discharge. But this is clearly not so. 
The photographs were evidently produced by the 
recoils of the mortar during different discharges. 
How phenomena which are far too rapid for 
ordinary kinematographic study can be reproduced 
in their successive different stages was explained 
by Professor Worthington in his discourse on 
‘* Splashes” last February, and described by us at the 
time.* The definition of the photographs obtained 
at the United States Artillery School is excellent. In 
the first photograph the projectile issuing from the 
mortar appears as distinctly defined as the stationary 
mortar itself. As regards the ring of gas about 
the projectile near the base (second, third and 
fourth photographs), it is suggested that the 
ring was due to windage resulting from the pro- 
jectiles not having been properly seated ; it was 
noticed during the practice that such rings appeared 
on several occasions when the ramming was known 
to have been faulty ; the faulty ramming and the 
appearance of the ring might, however, have been 
a mere coincidence. 


Tue GEARING ON THE U.S. Cotter ‘*‘ NEPTUNE.” 


In a paper published in the Journal of the 
American Society of Naval Engineers, Lieutenant 
W. W. Smith gives an account of 74} months’ 
experience with geared turbines on the U.S. collier 
Neptune. This gear has already been described in 
ENGINEERING, its characteristic feature lying in the 
fact that the driving pinion is carried in a frame, 
which is supported hydraulically. The use of such 
floating frames is a peculiarity of American prac- 
tice. Lieutenant Smith declares that they are, in 
his opinion, essential in the case of large trans- 
missions, but in view of the fact that the gears of the 
London and South Western Railway steamers Nor- 
mannia and Hortonia, fitted with the Parsons geared 


system, work perfectly without any such provision, | & 


it may fairly be claimed that the floating flame has 
still to establish its utility. So far, transmissions 
fitted with floating frames have not yet shown 
themselves in any way superior to the simpler and 
more mechanical design of Sir C. A. Parsons, but 
it is, of course, true that the power transmitted on 
the Normannia is only 1500 horse-power per pinion, 
as compared with 4000 on the Neptune. There ia, 
however, one indirect advantage pertaining to the 
latest form of Westinghouse floating frame. The 
fact that the thrust on the pinion teeth is resisted 
by oil pressure makes it possible to use this pres- 
sure as @ dynamometer, which may thus replace 
the torsion dynamometer, hitherto universally used 
for measuring the shaft horse-power developed by 
marine turbines, and this indication can, moreover, 
be easily transmitted to any part of theship. On the 
Neptune this circumstance has been taken advan- 
tage of to arrange for the turbines being directly con- 
trolled from the bridge. To this end a compressed- 
air relay is provided, which controls the steam- 
valves for the turbines. So soon as the turbines 
respond to any manceuvre, their speed of running 
and the power developed is automatically signalled 
back to the bridge. The turbines are fitted with 
governors which can, by a compressed-air relay, be 
regulated for any speed desired. The rate of 
revolution can thus be varied by the officer on the 
bridge, directly. without the intervention of the 
engine-room staff. Provision is also made by which 
the change-over from bridge control to engine-room 
control can be effected in a few seconds. This 
system, Lieutenant Smith reports, has proved 
highly satisfactory. The gears of the Neptune 
were not, Lieutenant Smith states, particularly 
well cut. The material was oil-tempered steel, and 
the cutter required regrinding in the course of the 
job. The machine, too, was insufficiently rigid, so 
that there was considerable vibration during the 
cut, and the teeth as finished had a wavy surface. 
Since then, for other gears, softer metal has been 





* See ENGINEERING, vol. xciii., page 223. 





adopted, and a heavier gear-cutter used, so that 
more accurate teeth are now obtained, The irre- 
gularities in the Neptune’s gears were, Lieutenant 
Smith states, very perceptible, especially when the 
wheels were running slowly. The gearing, he states, 
makes rather more noise than is usual in an engine- 
room, but not more than a high-speed generator 
of the same power. There was, he says, no 
perceptible vibration, and there is an entire 
absence of wear and back-lash. In heavy weather 
the governor prevents the speed exceeding the 
normal by more than about 4 per cent., although 
the propeller at times came almost completely out 
of the water. Moreover, the port propeller on one 
occasion struck an obstruction, but this did not 
give rise to any injury to the teeth. Owing to the 
considerable inertia of the large spur-wheel, a 
shock of this kind is only partially transmitted to 
the teeth. Lieutenant Smith considers that it will 
be quite possible to transmit 15,000 to 25,000 
horse-power through a single gear. 








THE IMPORTANCE OF HAWAIL. 

THE peoples of the West have not yet fully recog- 
nised the importance of the evolution which is going 
on, not only in what is usually called the Far Kast, 
but also in the Pacific area generally. Exagetly sixty 

ears ago, Mr. William H. Seward, Secretary of 

tate, in a speech in the United States Senate, when 
attempts were being made to open Japan to the trade 
of the world, said :—*t Even the discovery of this 
continent and its islands, and the organisation of 
society and government uponthem, grand and important 
as these events have been, were not conditional, pre- 
liminary and ancillary to the more sublime result now 
in the act of consummation, the reunion of the two 
civilisations, which, parting on the plains of Asia 
4000 years ago, and travelling ever after in opposite 
directions around the world, now meet again on the 
coasts and islands of the Pacific Ocean. Certainly no 
mere human event of equal dignity and importance 
has ever occurred upon the earth. it will be followed 
by the equalisation of the condition of society and 
the restoration of the unity of the human family. 
Who does not see that henceforth every year European 
commerce, European politics, European thought and 
activity, although actually gaining greater force, 
and European connections, although actually be- 
coming more intimate, will ultimately sink in 
importance ; while the Pacific Ocean, its shores, 
its islands, and the vast regions beyond, will 
become the chief theatre of events in the world’s 
reat hereafter?” Ever since these words were uttered 
the fulfilment of the prophecy which they contain has 
been progressing, at Eret in a very slow and uncertain 
manner, but latterly with increasing speed and with 
a more definite aim. Not only have great changes 
taken place in Japan, which have given it a high 
place among the great nations, but even greater 
changes are taking place in China, while the immense 
resources of the continents of America and Australasia 
are being rapidly developed, causing the centre of 
importance of the world’s trade to move in the direc- 
tion of the Pacific area. The future importance of the 
Pacific area, from the point of view of industry and 
commerce, is gradually being recognised by all the 
great nations of the world, and all of them are anxious 
to share in the prosperity which is before it. Hence 
& great deal has been said and written about ‘ the 
coming struggle for the Pacific,” meaning by that 
the efforts which each nation will make to secure 
what it considers its legitimate share in com- 
merce and litical influence there. It is beyond 
the sphere of an engineering journal to enter into 
details of all the problems involved; but as engi- 
neers, manufacturers, and merchants should study 
the main tendencies of the age in so far as their work 
is concerned, we feel it to be our duty to direct atten- 
tion to some of these tendencies ; for if they are not 
studied and the altered conditions met, we are like 
moles industriously building our own little heaps on 
the seashore, oblivious of the at wave which is 
advancing, and which will sweep our work and our- 
selves into oblivion. 

Whether the struggle referred to is warlike or 

aceful, the small a in the Pacific Ocean which 

orm the Hawaiian up are certain to play an im- 

rtant part. The Imperialist policy of the United 

tates is shown by the fact that they are rapidly 
fortifying Honolulu, and the American military and 
civil authorities have boasted of their intention to 
make it the Gibraltar of the Pacific, and this chiefly 
to guard against the possibility of a surprise from 
Japan. We believe that the fears about Japan are 
not well grounded, but into this aspect of the 
subject we will not enter; what we wish to point 
out is the fact that the Hawaiian group of islands is 
being converted into a strong military and naval 
centre, and as it lies midway between the American 
continent and Asia, it is very important from a 





——— point of view, and should a warlike struggle 
take place it is certain to be the scene of very impor- 
tant events. 

At the same time it is evident, from the latest 
Consular report on the islands, that their commercial 
importance is rapidly increasing, although there 
appears to have been a slight setback last year. The 
total imports for the year amounted in value to 
5,731,790/., of which 4,650,450/. was from the United 
States, and 1,081,340/. from other countries. The value 
of the exports was 8,730,440/., of which 8,579,270/. 
went to the United States, and only 151,170. to other 
countries. The total addition to the trade in 1911 
over 1909 was 2,079,700/., or an increase of nearly 
17 per cent. As will be seen from the above figures, 
the United States have almost a monopoly of the 
trade of the islands, supplying in the latest year over 
81 per cent. of the imports, and taking over 98 per 
cent. of the exports. In the case of the exports the 
United States are practically the only market for the 
enormous sugar crop of Hawaii, while they also take 
almost all the fruits, coffee, &c., produced. American 
imports benefit over those of other countries in being 
subject to no import duty. Notwithstanding the 
natural growth of the trade of the British territories 
bordering on the Pacific—Australia, New Zealand, and 
Canada—the total import from the British Empire in 
the latest year was only 64 per cent. of the whole, 
which is a great decline from the percentage obtaining 
before annexation in 1898. Such imports as there are 
are = | of a few specialities for which there is some 
demand. Speaking generally, the outlook for importe, 
from whatever portion of the British Empire, is in no 
sense bright, as the application of the United States 
tariff system to the islands gives an overwhelming 
advantage to United States suppliers of Hawaiian 
demands. The following table shows the distribution 
of the total imports during the years 1909-11 :— 











From | 1909, 1910. 1911. 
t | : £ 

England .. ‘ \ { 67,760 69,710 
Scotland .. j 60,618 1 “= 48,020 
Ireland os > | 7 230 
Australia .. os ‘ { 57,790 61,320 
—-? Oceania .. 199,283 Ye 190 
anada oe , 890 840 
India is j | 103,220 | 115,120 
Hong Kong 65,949 58,690 | 6", 580 
Total British Empire.. $15,850 | 346,350 | 365,010 
United States .. .. 8,478,281 | 4,277,480 | 4,650,450 
Japan 344,559 | 386,740 | 421,400 
Chili 77,020 118,570 110,910 
Germany .. “a 64,450 65,150 123,200 
Other countries .. 14,836 42,840 60,820 
Grand total .. 4,284,996 5,287,180 | 5,781,790 


The chief imports from the United States consist 
of iron and steel goods (including motor-cars), 
manufactures of wood, cotton goods, food-stuffs, and 
fertilisers. The imports from Japan rank first among 
those of foreign countries, arising mainly from the 
large Japanese population, who still demand their 
own native rice, saké (liquor), and other food-stuffs, 
Considerable quantities of coal are also imported from 
Japan. The imports from different parts of the 
British Empire are very varied, and consist of speciali- 
ties in which the United States are not yet able to 
compete successfully. Sugar constituted 88 per cent. 
of Hawaiian exports, and as the islands are dependent 
on the United States for most of its imports, they may 
thus be said to have its material interests bound up 
almost exclusively with that country. Naturally, 
also, the favoured position of the United States caused 
a greater increase of their shipping as compared with 
that of other countries. The following statement 
shows the nationality of vessels — ports in the 














territory of Hawaii during the years 1909-11:— 
1909, 1910, 1911. 
Nationality. i z i ° i z 
8 & } € 
> & Ff) & -f & 
United States 286 «6784,928 312 836,613 313) 887,985 
British * ..{ 68 174,782 62) 201,116 61) 207,297 
Japanese .. 32 160,925 42, 200,275! 42) 226,525 
German... 7 17,253 8 83,184 6 13.193 
Norwegian os 2 8,641 7) 16,417 3) 5,834 
French... : 9 18,370 4) 8,276 1 1,668 
Danish ° oy - — _ } 1,374 
Bel — _ 1| 20%;—| — 
Italian - _ 1 1,846, — | _ 
a ae ——_ 
Total . .| 894 1,159,749 487) 1,308,801 427) 1,348,876 
The Hawaii group of islands are by themselves 


small and unimportant, and their trade with the 
British Empire is relatively insignificant, but a study 
of the islands and their general conditions may lead 
to consideration of the great problem of the future of 
the Pacific area, on the solution of which depends, to a 
great extent, the future of the trade and industry of 
the world. 
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ACCIDENT TO THE UNITED STATES DESTROYER 





Fie. 1. 


We illustrate on this page, Figs. 1 and 2, the extra- 
ordinary results of a collision between the United 
States destroyer Warrington and a schooner. The 
collision occurred in the middle of the night and during 
a severe gale. Some 40 ft. of the destroyer’s stern 
was cut away, whilst the port shaft was bent through 
a right angle, as best seen on the left of Fig. 1. In 
this condition it continued to revolve; the frst sight 
which met the commander of the destroyer on coming 
on deck after the accident was this shaft sticking up 
12 ft. to 15 ft. out of the water and revolving slowly. 
The Warrington, which was built by Messrs. William 
Cramp and Co., of Philadelphia, is fitted with Zoelly 
turbines, which wholly escaped injury. The fact that 
the boat survived so serious a collision illustrates 
strikingly the high standard of unsinkability now 
attained with vessels of this class. 








THE TELEPHONE TRANSFER. 
(Continued from page 688.) 

On resuming his speech on Monday, the 18th, the 
Solicitor-General dealt first with what he called the 
‘employer's burden ;” that is, the amount which 
an employer would be out of pocket over and above 
what he paid a contractor to construct the whole of 
a system comparable to that of the National Tele- 
— Company. This amount, according to the Post 
)ffice case, is amply covered by 5 per cent. on the 
total of the contractor’s bill. The Solicitor-General 
referred to passages in the evidence of Sir George 
Gibb, Mr. Andrew Young, Mr. Snell, and Mr. James 
Callender, which, he said, justified his contention that 
this 5 per cent. would cover the administration of the 
employer as well as a consulting engineer’s fee. He 
claimed also that Sir Alexander Kennedy’s evidence 
supported him here, but Mr. Justice Lawrence ‘sai 
he thought Sir Alexander’s evidence had referred only 
to the consulting engineer’s fee as being covered by the 
5 ad cent. The Solicitor-General said he construed it 
differently. He then proceeded to give what he called 
some rough, but useful, checks to show that the com- 
pany’s claim was grossly exaggerated. The first was 
that, taking capital cost per instrument installed, the 
claim came to 38/., while the cost to the Post Office in 
their most expensive district was 33/. The Post Office 
valuation of the company’s system worked out at 25/. 

r station. The second check he relied on was that 

uring negotiations as to the cost of certain plant 
constructed by the Post Office, and leased to the 
company, the company had put forward a figure 
of 15 per cent. to be added to ‘‘ works order” cost in 
order to get the cost of construction. This was to 
cover supervision. But they now put down super- 
vision as neariy 75 per cent. on the similar costs, while 
the Post Office ailowed 17 per cent. Sir Alfred Crip 
objected to these negotiations being gone into, but the 
learned Judge, while indicating that they should have 
been put to Mr. Gill in cross-examination, said he 
could not exclude them. Mr. Gill might be re- 
called, if necessary. The third check was that the 
balance-sheets of the company showed they had not, 





in fact, spent 20,000,000/. on 
capital cost of plant, and conse- 
quently could not possibly claim 
such an amount. 

The Solicitor - General then 








“WARRINGTON.” 








proceeded to deal shortly with 
depreciation. The sinking-fund 
method was a novel one, and 
should not be applied to a valua- 
tion of this magnitude; it was safer to trust to the old- 
fashioned straight-line method. The great objections, 
besides novelty, to the company’s method were that 
it assumed that the plant, half-way through its life, 
was always worth more than half its original cost, and 
also that it threw an undue burden on the purchaser if 
the life had been over-estimated. 

On depreciation the Solicitor-General said one of the 
most important points was to find the life of the plant. 
Life here must be taken not of materials, but of plant 
as telephone plant. Further, regard must be had to 
its suitability for the requirements of the Postmaster- 
General. any things contributed to terminate the 
life of plant, among them the withdrawal of way- 
leaves. One could not, for example, treat every pole 
as if it stood there till natural causes made it unfit 
for its work. On the other hand, the Post Office, 
while shortening the life for such considerations, 
naturally gave to such plant a higher residual value 
than did the company. 

Mr. Justice Lawrence said he had no evidence, or 
very little, as to the extent to which withdrawal of 
wayleaves could be said to shorten lives. If it was 
regarded as important, it should have been more fully 
developed. 

Sir Alfred Cripps said, in his view, one could not con- 
sider what happened or might happen to the plant 
after the Post Office took it over. ‘The curtain was 


dj] rung down, so to speak, on December 31, 1911, and 


what happened afterwards was immaterial. The 
Solicitor-General replied that one must consider what 
had happened during the tenure of the company, and 
assume the Post Office would act in a reasonable and 
normal manner. The same causes would then be 
operating on either side. He did not suggest that the 
Post Office might scrap the whole plant and then 
say its value was nil on the day after the transfer, It 
was a question of degree. The life would not, in 
his view, be made » oe i for valuation purposes 
because wireless telephony might come into use, but 
would be because the Post Office substituted under- 
— for overhead plant in the ordinary way of 
usiness. 

Mr. Justice Lawrence said he did not see how what the 
purchaser did with the plant could affect the value, and 
the Solicitor-General replied that this was so because 
plant had to be suitable to the Post Office under the 
transfer agreement. Again, on cement blocks the ques- 
tion was not how long one block would lie intact in the 
earth, but how long a line of blocks remained ina fit 
condition to have cables run through them. Now many 
blocks had been shown to be out of alignment. Mr. 
Justice Lawrence said an allowance must be made for 
this, but he did not think it affected the life of the blocks. 





Fic. 2. 


It could be put right, to a certain extent, at all 
events. A long discussion took place on this point, and 
when the Court rose on Wednesday, the Solicitor- 
General had not succeeded, as he hoped, in finishing 
his speech. 

(To be continued.) 





WorksHop PyrometTer.—A simple form of pyrometer 
for workshop use is now being made by Messrs. W. and 
J. George, Limited, of Great Charles-street, Birmingham. 
The instrument, which is known as the ‘‘ Stereo” pyro- 
meter, is of the direct-observation type, and depends for 
its action on the fact that a coloured liquid can be so 
chosen that a definite thickness of it will absorb all the 
visible rays emitted by a hot body if the temperature of 
the body is below a certain degree. A cell can thus be 
made so that a hot body seen through it will just dis- 
appear from view when the temperature of the body falls 
to that for which the cell has been constructed. In the 
instrument under consideration the cells are carried side 
by side on a metal plate, which slides in grooves on the 
front part of a shade shaped to fit over the observer's 
eyes, after the manner of a stereoscope. Four cells, con- 
sisting of two pairs s so as to come opposite the 
observer’s eyes, are usually employed for any given tem- 
perature, and these sets of cells can be supplied for any 
temperature between 550 deg. and 2000 deg. Cent. The 
instrument is used by observing the hot body through a 
pair of cells, both constructed for the same temperature, 
until it becomes just visible in the case of a rising tem- 
perature, or just disappears from view when the tempera- 
ture is falling. At the moment this takes place the 
body will have the same temperature as that for which the 
particular pair of cells has been designed. The two pairs 
of cells in each set are arranged for slightly different 
temperatures, and in order to ensure that a steady tem- 

rature is maintained, it is necessary to keep the hot 

y visible through the low-temperature. cells, and 
invisible through the high-temperature cells. It will 
be seen that these pyrometers, being extremely simple, 
and having nothing to get out of order, are well adapted 
for workshop use, especially in connection with harden- 
ing operations and foundry work. They are suitable for 
ascertaining the temperatures of all kinds of furnaces, 
or of any article in a furnace, the observation being made 
through a small hole in the furnace-door. One point to 
be remembered in connection with their use for this pur- 
is that if the hot body is viewed through a thick 
yer of carbon monoxide, carbon dioxide, or water 
vapour, the temperature indicated would be rather too 
low, owing to the absorptive power of these gases; also 
any intervening smoke would obviously render the 
observations practically useless. For most workshop 
purposes, however, the instruments appear to be quite 
sufficiently accurate, and this, together with the fact that 
they are sold at a moderate price, will doubtless lead to 
their adoption in many cases where the use of more 
elaborate apparatus would not be justified. 
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MACHINE FOR ALTERNATING 
LOAD TESTS.* 


By Bernarp P. Haren, B.Sc., Assoc. M. Inst. C.E., 
“James Watt Engineering Laboratories, University of 
Glasgow. 

Brrore, and especially since, the date of Wohler’s clas- 

sical tests, it has been widely recognised that the endur- 

ance of metals and other materials under repeated stress 
differs from that which they exhibit when the load is 
steadily applied. In many cases, parts of machines made 
of ductile metal have been found to fail in a brittle manner 
after repeated loading, and the apparent change in the 
nature of the material has been attributed to fatigue. 
Numerous experimenters have carried out tests with 
the object of determining the number of applications of 

a given load which a specimen will stand before fracture, 

or, alternatively, of determining the maximum load that 

can be applied to a specimen for an indefinite number of 
times. When the frequency of application of the Joad is 
low, the machines that may be used for such tests do not 

reatly differ in principle from the testing-machines that 
nae been developed for steady loads—+.e., the load may 
be applied and measured by the movement of a heavy 
mass on a lever. Great importance must be attached to 
the results of such tests, and it is unfortunate that the 
time required is so great that only a limited amount of 
data is available. 

More recently there has been a tendency to develop 
machines for testing materials with higher frequencies of 


A NEW 





Naturally, the qualities of material available in the 
form of wire differ from those available in bars or cast- 
ings; and even when the materials are the same the 

rocess of ee eae the structure and strength. 

evertheless, some of the results obtained may be directly 
applicable in practice, as so much wire and wire rope is 
used to carry ma loads. 

In a lecture delive to the Iron and Steel Institute, 
Professor has pointed out the advantages of wire 
specimens in making comparative tests under different 
conditions. A large number of specimens of remarkably 
uniform quality may be obtained in the form of wire, 
while this is a somewhat difficult matter with cast or even 
rolled metals. It was especially with to this fact 
that the present machine was designed for wire-testing. 
In some respects, as we shall see later, a larger machine 
is simpler in its design and manipulation. 

The construction of the machine is shown in detail in 
Figs. 2, 3, and 4, and its principle is illustrated diagram- 
matically in Fig. 5. The lower end of the specimen, W, 
is attached to the armature A. This is a laminated block 
of iron, supported on flat spriags giving freedom for 
vertical motion in a small range, directly over the pole 
P, of the magnet. A magnetic flux (indicated by chain 
lines) is soelioal by the large coil C, and passes across 
from the armature to the main pole P,, thence back to the 
subsidiary poles P, and P; by means of the laminated 
yoke. The total air-gap in the circuit is made small, so 
that a coil of moderate size is sufficient to produce a very 
strong flux in the air-gap, developing a strong pull 
between the pole-face and armature. 


instability. Ina larger machine this would be unneces- 
“7 as the “‘ leakage factor ” would be constant. 

he small coil C! is connected directly to a sensitive 
voltmeter, and acts like the secondary winding of a 
transformer. It is introduced so that the voltmeter 
readings from which the load is deduced may be as far as 
possible free from leakage errors. The coil is therefore 
wound with fine wire very close to the edges of the pole- 
face, so that the ter, part of the leakage flux passes 
outside the coil. In this way the constant k in the equa- 
tion for the pull becomes almost independent of the size 
of the gap. 

It is not difficult to control the air-gap within the 
desirable limits when the specimen is not too long. A 
low-power microscope fitted with a graduated scale in the 
eye-piece is handy for the pape, and allows the ran 
of vibration under any given load to be read off at the 
same time that any adjustment is being made. When a 
test of long duration at a given pull is being carried out, 
it is more convenient to empioy an ammeter to measure 
the magnetising current. As this current is directly 
proportional .to the mean length of the air-gap (for a 
given flux density), it is a very simple matter to keep the 
two constant. 

If it were possible to avoid eddy-currents in the pole- 
piece P, and armature, the strength of the magnetic pull 
would not depend upon the frequency, but only on the 
ratio voltage to en pny In practice, however, the 
laminations are more or less short-circuited, and eddy- 
currents are induced which drive the flux to the outside 
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of the pole, increasing the leakage and reducing the pull. 
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alternation of load. This tendency must have been partly 
due toa natural desire to obtain results with less expendi- 
ture in time; but it is also justified by the considerations 
that a high frequency of alternation is more characteristic of 
the so-called ‘‘live-loads” met with in practice, and 
that the endurance and strength of the metal probably 
depend on the frequency. 

It is extremely ifficult to design a machine in which 
the load is applied by mechanical means with a high 
frequency, since the masses of the various parts in com- 
bination with their unavoidable springiness introduce 
inertia stresses which affect the te The actual stress 
may thus be considerably more, or generally less, than the 
calculated value. Nevertheless, several machines working 
with comparatively high frequencies have been con- 
structed, some of these being arranged for rotary bending 
tests, and others for direct pull. 

During the discussion that followed Mr. Eden’s recent 
paper on the endurance of metals, references were made 
to the use of an alternating magnetic flux for producing 
& pulsating pull in a specimen, and some brief notes 
were also contributed by the author, describing a machine 
of this class which had been in use in the James Watt 
Engineering Laboratories of the University of Glasgow 
(where it was constructed) for some months. 

As this machine, shown in Fig. 1, possesses several novel 
features, it is hoped that a demonstration of its working, 
together with a description of its leading features, may 
be of interest to the members of the Association. 

In the first place it should be stated that the present 
machine is of small size, being intended primarily for 
testing wire with direct pulls varying up to about 1 ewt. 
The use of wire for such experiments has been criticised 
on the ground that the results so obtained in fatigue tests 
inight not be directly comparable with those obtained with 
larger specimens. oveniatens, wire specimens appear 
to he very suitable for such tests. 


* Paper read before Section G of the British Associa- 








tion at Dundee. 
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When the density of the flux on the pole-face is B lines 
per sq. cm., the magnetic pull per sq. cm. is given by the 
expression (Maxwell’s law) :— 

B \, 


(soo 


Taking the area of the pole-face as A sq. cm., then the 
total magnetic flux is (A x B) lines, and the electromotive 
force induced in each turn of the magnetising coil is 


E = 4.44¢ (A x B) 10- volts, 


where c is the frequency of the alternating current sup- 
plied, measured in complete cycles per second. The 
pete pull F is therefore proportional to the square 
of the ratio of volts to cycles—.e., 


r=%(*). 
c 

This holds good so long as a constant proportion of the 
total magnetic flux passes across the gap—t.e., 80 long as 
the leakage flux which passes between the sides of the 
armature and the pole P, isa constant proportional of the 
whole. If this were strictly the case, the pull would 
depend onlyon the ratio volts to cycles, and it would be 
immaterial whether the air-gap varied or not. In prac- 
tice, however, the leakage flux varies with the gap, and it 
is therefore important to keep the leakage as small as 
possible. The leakage flux is proportional to the width of 
the gap and to the periphery of the vibrator, while the 
useful flux is proportional to its area; hence it follows that 
it is important to work with approximately constant gap; 
and, further, that a large machine (in which the *‘ ratio” 
of the periphery to the area is small) is easier to design 
than a small one, such as that which has been built. Even 
in this small machine, however, the pulsating pull is 
fairly constant with respect to variations in the air-gap. 
The pull increases somewhat as the gap is reduced, and it 
is sometimes necessary to manipulate the machine skil- 


F= Lua dynes per cm.? 
Sr 


y 2.21 1b. per cm.? (approx.). 








fully so as to keep the gap constant in spite of slight 








As the strength of the eddy-currents is proportional to 
the frequency, while the pull is proportional to the square 
of the flux, the pull varies slightly with the frequency, 
and the machine must be standardised for a number of 
different frequencies. 

That the uniformity of the distribution of flux over an 
iron core (as well as the losses) depends upon the effective- 
ness of its lamination is a fact well known to electrical 
engineers. Sir J. J. Thomson has shown that when 
the frequency is as high as 100 cycles per second, the 
carrying power of a solid pole is no greater than that 
of a thin cylinder with walls approximately } mm. thick 
—that is, the flux is concentrated in a comparatively thin 
shell of metal surrounding the pole, and Seas not pene- 
trate into the interior. It is therefore necessary to use 
fairly thin stampings, effectively insulated from one 
another, in order that the flux may be uniformly distri- 
buted over the pole face. 

Before proceeding to describe the method of stand- 
ardising the machine, by which the results are obtained 
accurately without the need of tedious calculations of the 
leakage factor, it may be well to point out the double 
purpose of the flat springs S,, S, which carry the arma- 
ture. The springs are primarily arranged so as to guide 
the armature A Geemenx the poles P, and P;, keeping its 
lower face parallel to that of the pole-piece P;. By using 


|springs instead of lubricated guides, one ensures the 


absence of friction, which might easily become a large 
(and variable) quantity. When working with high fre- 
quencies, even the air resistance of the armature and its 
attachments becomes a measurable quantity, although 
generally so small as to be negligible. 

To hold the armature in position only requires the use 
of very light springs, as the lateral stresses are small so 
long as the air-gaps on the two side poles P, and P, are 
equal, Thus the lowerspring §, is of quite light material, 
similar to that used in clock-springs, and serves only to 
keep the armature central. It is attached to the arma- 
ture by the side-plates, which pass on either side of the 
main pole P,, and is held at the ends by clips D, D 
attached to the frame holding the yoke (Figs. 4 and 5). 

The upper spring 8, is made of much heavier material, 
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however, as it serves the extra purpose of compensating 
the inertia forces required for accelerating and decelerat- 
ing the mass of the armature. Although the mass and 
amplitude are both small, the force required is consider- 
able as the frequency may be high. © stiffness of the 
springs may be adjusted to suit the erm of the test 
by moving the clamping saddles E, E inwards or out- 
wards on the Je part of the frame. 

It may be of interest to glance at the theory under- 
lying the action of these springs in compensating the 
inertia forces, and, in the first place, to form an estimate 
of their magnitude. If we assume that the amplitude of 
vibration is 4 mm., and the frequency 100 extensions per 
second, the force required for acceleration is, in this 
particular instrument, about 7 lb.—in other words, con- 
siderably more than 5 per cent. of the maximum load of 
lewt. In the absence of any compenration the maximum 
pull in the wire might, therefore, be 5 per cent. greater 
than that produced by the magnet; and, further, the 
wire would be subjected to — 5 per cent. pull, ¢.¢., 5 per 
cent. compression, when the pull of the magnet fell 
to z2ro, 

Under these conditions it would be impossible to test 
any but very stout wires, on account of ‘ whipping ;” and 
further, it would be difficult to estimate the real stress, as 
the correction would be dependent on the amplitude of 
vibration. 

The nature of the correction required is shown in Fig. 6, 
in which the sine wave ¢ indicates the flux passing across 
the air-gap, produced by the current in the magnetising 
coil, and proportional to the alternating electromotive 
force applied to its terminals. As the magnetic pull is 


Ww 


The use of a sine-wave has the practical advantage that 
the inertia stresses can compensated more fully. 
Assuming that the pull F follows a sine-wave and that 
the specimen under test obeys Hooke’s law, then we 
know that the armature is in simple harmonic motion, 
and hence the force required to accelerate its mass M is 
always directed towards the mid-point of its amplitude, 
and is proportional to its distance from that point. The 
maximum force at the extremities of the amplitude a, 
when the pull is applied ¢ times per second, is 

2 3? 
Fi = 
g 

The force required follows a sine-wave, acting down- 
wards upon the armature when this is above the mid- 

int of its travel, and vice versd, The curve of this 
orce is also shown in Fig. 6, along with the curve of 
** total uncompensated pull.” F’, which would be applied 
to the specimen if the pull F; were simply subtracted 
from the magnetic pull F. ; 

It is clear that a spring obeying Hooke’s law within 
the range of the amplitude is capable of developing a pull 
equal to F; in the right direction for compensation, for 
the force exerted by such a spring is proportional to the 
distance moved from the rest position. To ensure com- 
pensation it is therefore sufficient to arrange a spring of 
the proper me so that its rest position, when carry- 
ing the weight of the armature, is at the mid-point of the 
range of vibration required. If the spring is pulled out 
of this position when vibrating, so that the mid-point of 
the range no longer corresponds to the rest position, then 
the specimen will be subjected to a corresponding steady 
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Having now dealt with the inertia forces, we may turn 
to the method of wt | the machine, whereby the 
constant K may be determined experimentally :— 


Frac. = K ( ) 


where E is the voltage induced in the small measuring 
coil, and ¢ is the frequency—.c., the number of extensions 
per second. 

It is not difficult to precalculate the value of K from 
the dimensions of the air-gap and coil with fair accuracy, 
but when a really reliable result is required the calcula- 
tions become extremely complex, consisting of the 
summation of very many small quantities. This is 
especially the case in a small machine, and in any case it 
is preferable to use the experimental method. 

his method consists essentially in determining the 
mean value of the pull of the magnet. When this is 
known, together with the wave shape of the magnetic 
flux, the maximum value of the pull is readily deduced. 
Thus when the flux follows a sine-wave, the pull follows 
a sine-wave of double frequency, and the mean value is 
exactly one-half of the maximum. The ratio is easily 
calculated for other waves when the wave form has 
been determined by the oscillograph. 

In general there are six forces acting on the armature 
under working conditions, and also when standardising. 
These forces are :— 

1. The etic pull. 

2. The pull of the specimen (or standard spring). 

3. The inertia forces. 

4. The force of the control spring. 
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proportional to the square of the flux, it never falls below 
zero, but pulsates in a sine-wave F, with double the 
frequency of the current. When the frequency of the 
supply current is 50 cycles per second the pull 1s there- 
fore applied and released 100 times in one second. 

The form of the curve F depends on the wave shape 
of the electromotive force given by the alternator, and 
only in a very small degree on other considerations. It 
appears desirable to work with a wave of sine shape, as 
this means that the test is being carried out at one definite 
frequency, and not with a combination of several fre- 

uencies corresponding respectively to those of the 
undamental and several harmonics. When current is 
supplied from an alternator having star-connected three- 
phase windings, no third harmonic is present in the 
Sestoomative tose wave; and as even harmonics are very 
seldom met with in machines of ordinary design, we need 
only consider the effect of fifth and seventh harmonics. 

If the electromotive-force wave has a fifth harmonic 
having, say, 5 per cent. of the pressure of the funda- 
mental, and a seventh harmonic having, say, 7 per cent., 
then the wave of flux will have corresponding harmonics 
of reduced amplitude. The flux produced by a given 
electromotive force is inversely proportional to its fre- 
quency, and in the case assumed the fifth and seventh 
harmonics will each have only 1 per cent. of the amplitude 
of the fundamental. If the maxima of the fluxes of different 
frequencies occur at the same instant (due to a flat-topped 
electromotive-force wave) the increase in the pull due to 
the presence of each harmonic is only 2 per cent. of that 
of the fundamental, while other relative positions of the 
waves give still smaller effects. 

As the real values of the electromotive-force harmonics 
may be kept much smaller than those assumed above, 
their effect may be taken as almost negligible, hardly 
influencing the maximum value of the pull and producing 
only a slight unevenness in the steeper parts of the 
curve. small search-coil for checking the wave form 


| suitable dimensions to cover a wide range of frequency, 





by means of an oscil ph is wound round the ~ 
‘or 


iece P, (Fig. 4) as closely as possible to the coil 
termining the useful flux. 





It is easy to provide springs of 


rovided the armature is kept as light as_ possible. 

ightness is also desirable in order to minimise the 
magnitude of the correction. 

As shown in the drawing, the spring S, (which is, in 
reality, in two parts) is clipped between nuts on a 
screwed spindle secured to the top of the armature. By 
adjusting the two nuts together, the rest position of the 
armature is moved upwards or downwards as required. 
The armature may be held in its central position while 
this adjustment is made by means of the pin p passing 
through the frames; and in the same way the saddles 
may be adjusted sideways without any chance of the 
5 being drawn against either of the lateral poles 

2 Or Fs. 

It is not necessary in practice to make any calculations 
when adjusting the span of the pn to suit any parti- 
cular frequency, for this is more simply and more reliably 
done by experiment. When the stiffness of the springs 
is just right for compensating the inertia force at any 
particular frequency, the natural period of oscillation of 
the spring and mass together is just equal to this 
frequency. It may be said that the mechanical system 
is “in resonance” with the magnetic pull (provided that no 
specimen is attached, increasing the total stiffness of the 
system). To determine the frequency corresponding to 
any particular span of the spri it is only necessary 
to gradually raise the speed of the alternator until the 
armature vibrates with wide amplitude with an almost 
negligible ang Fig. 7 givesa curve showing the relation 
between the frequency and 5) required for compensa- 
tion. A range from 120 to 35 extensions per second is 
obtainable with one set of springs, and other springs 
might be substituted for other ranges if so desired. With 
the shorter spans (corresponding to the higher frequencies) 
the compensation is not quite complete, for the springs 
do not then obey Hooke’s law except over a very narrow 
range. The error is very small ; thus the di Fig. 7, 
shows the relation between load and deflection when the 
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5. The weight of the vibrator and its fittings. 

6. Air resistance. 

Under working conditions we can equate No. 4 to 
No. 3 and No. 5, and may neglect No. 6; the pull in the 
specimen is then equal to the magnetic pull. ; y 

When standardising the machine, the specimen is 
replaced by a standard spring, and the inertia of the 
system is increased by attaching a comparatively heavy 
mass to the armature. The standard spring is extended 
until the heavy weight is lifted, and the armature “floats” 
at its normal jovel, vibrating in only a very small range, 
as the extra mass is so great in comparison with the pull 
of the magnet. 5 

We may now apply a modified form of Newton’s law, 
which states that when a body is vibrating in a constant 
range with any one or more frequencies, the sum of all 
the constant forces applied must zero. The pulsating 
unidirectional pull of the magnet may be regarded as 
made up of two components: firstly, a constant pull 
equal to the mean value; and, secondly, an alternating 
pull varying in a sine-wave. In the case of the armature 
the four constant forces acting upon its mass, together 
with the heavy mass attached, are :— 

1. The mean value of the magnetic pull. 


4. The a of the armature and the mass attached. 
in the spring less the total weight. 

shows the standard spring SS and heavy M 

been added, so that the stiffness of the spring may be 

diagram d the extra weight has been removed, and a pull 

the extension of the standard spring 

The mean value of the pull is thus directly compar- 





span is 182 mm., corresponding to a frequency of 100 
extensions per second, 


2. The pull of the standard spring. _ 

3. The force of the contro)-spring (nil). 

Equating the sum of these four to zero, we deduce that 
the mean value of the magnetic pull is equal to the pull 

The process of standardising is shown in Fig. 8 by four 
di ms, of which a re mts working conditions, while 
b a mass } 
attached. In di c an extra (standard) weight Ws has 
determined by measurement of the extension necessary 
to lift the armature back to its normal position X. In 
applied by the magnet. The voltage and frequency are 
noted, and also 
necessary to overcome the mean value of the magnetic 
pull. 
able with the standard weight, the values being propo! 
tional to the extensions produced. It is, of course, 
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necessary to use a number of standard weights so as 
to verify the proportionality of the extension of the 
standard spring to its load within the working range. 

By repeating the process with different values of the 
air-gap it is ible to check the increase of pull when 
the gap is salenh. The pull appears to vary about 2 per 
cent. over a range of 4mm., but it is difficult to deter- 
mine the figure exactly, as the measurement of the pull is 
subject to an error of about 4 per cent. either way. 

It is necessary to use two collimators to take the exten- 
sion readings of the spring. The first of these is em- 
ployed for taking the level of the indicator attached to 
the top of the spring; while the second is used for 
observing that the armature is always adjusted to its 
normal ition. An experimental difficulty arises in 
taking the latter observation as the armature is apt to 
surge with a slow frequency, equal to the natural periodi- 
city of oscillation of the heavy mass supported by the 
standard spring. As these surgings, as well as the high- 
frequency vibrations, are both sine functions of time, the 
upward and downward swings are bound to be symmet- 
rical, and there can therefore be no objection to the use 
of a dashpot. In this way it is possible to get quite 
definite readings up to very heavy pulls, provided a fairly 
high frequency is used. At the lowest frequencies an 
extremely heavy mass is necessary to reduce the ampli- 
tude of vibration, and surging then occurs with a lower 
frequency. ‘ ‘ 

* The photograph, Fig. 1, shows the complete machine 
with the standard spring in place of the specimen and 
the heavy mass attached for standardising. The mass is 
attached below the armature by means of the extended 
side plates, which are also used in connection with the 
guiding spring (S,) hidden within the frames. When it 
is desired to test a specimen with a combined steady and 


pulsating load, a spring is attached to the side plates in ' 


the same manner as the heavy mass in the photograph. 
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The steady component of the load may then be applied, 
and measured by giving the spring a known extension, 
or, alternatively, by hanging a known weight to its lower 
extremity. In the latter case, however, a dash-pot is 
used to prevent any tendency to surging. 

_ The photograph also shows the two collimators used 
in standardising, and also, if required, in tests. The 
lower instrument indicates the position of the armature 
relatively to a fixed index mark, and also allows the 
range of vibration to be measured, with fair exactitude, 
by means of a graduated scale in the eye-piece. A bright 
line scribed on the armature appears as a zone of light 
with bright extremities. The range is clearly defined as 
the armature remains momentarily stationary at either 
extremity of the —_ of its motion. The upper 
collimator is provided with a longer vertical range, so as 
to measure the extension of the spring and, if required, 
that of the specimen. 

The spring is extended by a small winding drum with 
worm-gear, which also serves for adjusting the imen 
under test. This worm-gear is marked off into divisions 
which serve as a micrometer, so that the permanent 
extension of a specimen may be measured, without the 
use of the second collimator, by simply noting the angle 
through which the drum has been turned to maintain the 
required position of the armature. In this way the 
pulsating and constant components of the total exten- 
Sion of the specimen may be measured separately. 

The use of a rotatirg drum for taking up the extension 
—in place of the more usual linear mechanism—is not a 
peepee feature of the machine, and does not appear to 
have any practical advan On the other The, it 
introduces a slight complication in comparing the results 
obtained with those from other machines. is is due to 
the fact that the length of the specimen subjected to load 
(measured between the drum and lower grip) remains 
constant throughout the test, and does not increase as in 
Pre ordinary machine. The extension measured there- 
— corresponds to simple interest upon the initial 
ength, while the extension measured by the customary 


— corresponds to compound interest accruing at 
m. etinitely frequent intervals. The relation between 
‘he extensions measured in the two different manners 
can therefore be expressed by a simple mathematical 
expression, 
to produce 


as it depends in no way upon the pull required 
the extension. If the ratio of the final length 





‘cent., to the point represen 





to the initial length of the specimen, in the customary 
manner of testing, be R- (compound interest), and the 
co mding ratio with constant length of specimen be 
R, (simple interest), then we have 


R, = 1 + hyp. log Re. 


Curves showing the relation of the two extensions are 

shown in Fig. 9, and it is clear that the difference is only 
small, especially when the extensions themselves are 
small. Even with 20 per cent. extension the difference is 
only about 2 per cent. 
Up to the present only a limited number of materials 
have been tested under pulsating load in the machine, 
and it may suffice to give some preliminary results ob- 
tained from two materials standing at almost opposite 
extremes of the long range of carbon steels used in the 
form of wire. 

The first of these is a low carbon (0.15 per cent.) annealed 
wire, breaking under a steady stress of about 24 tons per 
sq. in., with 20 per cent. extension, while the second is a 
hard-drawn steel of higher carbon (0.47 per cent.), break- 
ing at about 160 tons per sq. in. with 1.7 per cent. exten- 
sion. 

The results obtained from the ductile material are 
shown in Fig. 10, in which curve a represents the auto- 

phic stress-strain diagram obtained with a steady load. 
his test was made with Dr. Barr’s wire-testing machine, 
adjusted so that the duration of loading was 15 minutes. 
Curve b represents the extension of the same material 
under a pulsating load applied with a frequency of 62 per 
second. It is clear that extension beginsat a much earlier 
stress, and that the maximum load does not exceed 
16 tons per sq. in., which is very close to the yield-point 
under steady load. It is also remarkable that the per- 
centage extension, which is ‘‘ corrected,” as already de- 
scribed, so as to be expressed in the usual manner, is very 
approximately the same for the two curves. Curve 6 
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represents the greatest extension that has been obtained 
from a number of specimens. Many of these broke 
earlier, but this =! be attributed to lack of skill in 
manipulation. It will be understood that it is not easy 
to maintain a constant air-gap when extension is so rapid 
as indicated by the flat curve b. The fractures were 
carefully examined, and do not appear to differ notice- 
ably from those obtained with steady load ; in both cases 
the characteristic local extension of a ductile material was 
formed. Curves c and d represent the stress-strain dia- 
ne obtained with pulsating load when the specimen had 
n previously strained with steady pull and released, 
leaving respectively 3 per cent. and 5 per cent, permanent 
extension. The curves rise steeply, and afterwards 
follow curve b ; the total extension was again 20 per cent. 
It is noticeable that curves c and d are rounded off as 
they join b, and that the rounding appears less with 5 per 
cent. than with 3 per cent. initial extension. When part 
of the extension has been carried out with pulsating load, 
and then subsequently continued, curve ¢ is obtained. 
There is no apparent rounding off at the junction of 
curves ¢ and b, but extension recommences sharply when 
the load reaches its former value. An interval of rest of 
twenty-four hours does not appear to alter this result. 

When the specimen has en extended by pulsating 
load, and the load is then somewhat released, say 10 per 
by p, it does not appear 
that any further extension occurs—at any rate aftera very 
short period has elapsed. The reduced load may be 
reapplied at least 2,000,000 times without further exten- 
sion, and when fracture occurs it is at the grips, probably 
due to hammering. 

Hard-drawn metals are still more difficult to grip, as 
the stresses are so high that slipping, on the one hand, 
and fracture by hammering on the other, are vety difficult 
to avoid. This will be understood when it is considered 
that the strength of such hard-drawn steel wire is four 
to five times as great as that of ordinary steels. In many 
cases specimens therefore fracture at the grips; but, on the 
other hand, a number fracture in the middle, and it 
appears that the strength with a oe load is not 
greatly less than that with a ep bes us the better 
specimens broke with a stress of about 120 tons per sq. in. 

ulsating, combined with 20 tons per sq. in. steady 
applied with the object of minimising vibration) givin 
a total stress of about 140 tons per sq. in., as compar 


with about 160 tons per sq. in. obtained in tests with 


steady load. 

Up to the present no clear evidence of fatigue has 
been found either in ductile or hard-drawn materials, but 
this may be due to several failures having been attributed 
to accidental causes. It appears that -drawn wire 
should be suitable for investigating this phenomenon, and 
it is hoped to carry out tests shortly. It is clear that 
fatigue tests are in many cases as much dependent on 
the form of the specimen as on the material. Thus a 
large specimen of weak material may stand a greater 
number of repetitions of a given maximum stress than a 
smaller specimen of stronger material. The duration of 
the test is dependent on the rate of growth of a crack, 
rather than on any change in the nature of the material. 
By the use of wire of moderate diameter, the time taken 
for the growth of a crack should be very much reduced, 
and any real change in the nature of the metal would be 
more able to make itself evident. 

In the absence of comparative data regarding fatigue, 
it would appear that ductility is not advantageous in 
wire subjected to a rapidly pulsating load. On the other 
hand, the hard-drawn material appears to retain a greater 
™ so of its strength when tested under a pulsating 





Be.erAN Biast-Furnaces.—The number of furnaces 
in blast in Belgium at the commencement of November 
was 49, as com with 43 at the commencement of 
November, 1911. The number of furnaces out of blast at 
the commencement of November was four, as compared 
with seven a year ago. The total of 49, re ting the 
furnaces in blast at the commencement of November, this 
year, was made up as follows :—Hainaut and Brabant, 
22; Liége, 21; and Luxembourg, 6. The production of 
pig in Belgium in October was 205,780 tons, as compared 
with 174,260 tons in October, 1911. The aggregate out- 
put for the ten months ending October 31, this year, was 
1,982,380 tons, as compared with 1,737,400 tons in the 
corresponding period. 





MAcHINE-MiniInG OF COAL IN THE UNITED StaTes.— 
According to a report by Mr. E. W. Parker, of the 
United States Geological Survey, the number of machines 
used in mining coal in the United States in 1911 was 13,819. 
The State that takes the lead in this matter is Pennsyl- 
vania, so far as the tonnage mined by machines is con- 
cerned, as well as in the number of machines in use. In 
the proportion of machine-mined coal to total output, the 
State of Ohio, however, outranks all the other States. 
In the former State, in 1911, the production of machine- 
mined coal was 69,131,923 tons, or ——, half of the 
total. In the State of Ohio, although only 26,556,630 tons 
of coal were machine-mined in the same year, this was 86.33 
per cent. of the total output of this State. Ohio stands third 
in the production of machine-mined coal, but fourth as 
regards total production. The State that comes second on 
the list is West Virginia, and it is also second in the output 
of machine-mined coal, its output being, in 1911, 29,121,482 
net tons. Illinois is fourth in the quantity of machine- 
mined coal brought to the bank, the output being 23,093,807 
net tons. It is stated by Mr. Parker that it 1s probable 
that the bituminous mines of the United States could 
produce from 600,000,000 to 700,000,000 tons of coal 
without opening another new mine. The use of mining- 
machines in addition to the lessening of the mining 
cost, accomplished two other things: it has, in the first 
place, reduced the undercutting of coal by hand labour, 
one of the most arduous kinds of labour; and, in the 
second place, what is more important, it has been pro- 
ductive of greater safety, having reduced the practice of 
what is known as ‘‘shooting from the eolid.” 





Heat-Insu,atTine MATERIALs.— That steam - Pipes, 
boilers, and other parts of a steam power plant should be 
lagged with some form of insulating material to reduce 
heat losses is now so well understood that the engineer 
has only to decide which is the best material, and 
what thickness is necessary in any given circumstances, 
Obviously, the economic limit to the thickness is reached 
when the charges of the extra insulating material exceeds 
the cost of producing the heat saved. In arriving at 
the thickness to be adopted it is therefore necessary to 
know the amount of heat transmitted at different tem- 
peratures through different thicknesses of the insulatin 
material, so that the total heat saved, and the resulting fue 
economy, can be calculated. This information is given in 
a pamphlet issued hy Newall’s Insulation Company, 
Limited, of 31, Mosley-street, Newcastle-on-Tyne, for 
their well-known magnesia coverings. iagrams 
lotted from the results of experiments made by Pro- 
essor O. R. Darling, with apparatus which was illus- 
trated and descri in our issue of December 6, 1907, 
on page 790, enable the necessary figures to be obtained 
at a glance. For average conditions the thicknesses 
recommended by the firm are as follow :—1 in. for pres- 
sures below 55 Ib. per sq. in.; 1} in. for pressures 
ranging from 55 Ib, to 125 lb. per sq. in.; and 2 in. for 
higher pressures up to 230 lb. per eq. in. For super- 
heated steam, with temperatures above 400 deg. Fahr., 
a thickness of 24 in. is recommended. The above-men- 
tioned tests also indicate that the heat conductivity of 
this materia] decreases as the temperature increases—a 
fact which renders it particularly suitable for covering 
pipes, &c., conveying highly superheated steam. The 
coverings are made from a mixture containing 85 per cent. 
of hydrated carbonate of magnesia and 15 per cent. of 
asbestos fibre. They are supplied in the form of flat or 
curved blocks, sectional coverings for pipes and also in the 
form of ropes for wrapping round steam-pipes. Plastic 





magnesia is also supplied for use on irregular surfaces to 
which the moulded blocks could not be so easily applied. 
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THE MODERN GAS-ENGINE.* 
By A. VENNELL Coster. 

We are here to-night to consider the modern gas or 
internal-combustion engine and the developments which 
have led upto its present state as a piece of perfect 
machanism comparable with the steam-engine. It will 
be interesting also to examine many fuels—ordinary and 
extraordinary—some of them waste materials, which, in 
the gas-engine, are turned to useful account ; and finall 
the thermal, mechanical, and running efficiencies whic 
have made the gas-engine — to all duties imposed 
upon it in every industry and manufacture throughout 

e world. 

i“ ° the short time at our eres we can only makea 
general survey of its extended field of action, but we 
may with advan make a more leisurely and minute 
examination as to its important and recent developments 
in construction. By this means we may hope to obtain a 
clear conception of some of the reasons that have led to 
its almost universal adoption. 

Having the honour to represent the great firm that first 
introduced the commercial Otto-cycle gas-engine, you must 
pardon me if, ——s of the things best known to me, I 
dwell occasionally upon the Crossley engine. In order to 
attempt perfection engineers are conpelled—all of them— 
to specialise in our particular profession or business ; 
and, in my desire to give you of my best to-night, natu- 
tally it must be derived from the source best known to 
me by long and daily experience, both in the experi- 
mental and finished stages of gas-engine manufacture. 
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FULL LOAD. 


which the combustion at high temperature occurs, from a 
thermal standpoint, should present a minimum of cooling 
surface. Explosion-chambers should be short and ney 
shaped and as an extension of the cylinder. 
Moreover, for ease of construction and rational disposition 
of valve mechanism, the valves, as far as possible, should 
be arranged vertically and in the same axis.” 

Now in the breech-end of the modern -engine we 
have not departed from these important characteristics. 
Long experience, and the fact that a breakdown with such 
a breech-end is almost unknown, is a sufficient guarantee 
of the wisdom of its design. 

The publication mentioned continues :—‘ Naturally 
the most simple and rational arrangements are the EE 
posals of those makers who first investigated these diffi- 
culties and overcame them.” 

It then goes on to show and to criticise a faultily-designed 
explosion - chamber with the charge-admission valve 
arranged behind the exhaust-valve, necessitating an ex- 
cessively long chamber, which prejudices not only the 
rapid propagation of the flame, but also greatly increases 
the cooling surface of the chamber. Such an arrange- 
ment also complicates the design when dealing with the 
valves, examination covers, the passages for gas. air, 
exhaust, and ignition, and last, but not least. with the 
enveloping water-jacket. There is, also, always the 
danger of pre-ignition troubles, due to the overheating 
of the unwatered valve-covers. An arrangement of this 
type isshown in Fig. 5, on this page, while a characteristic 
diagram from an engine fitted with such a chamber is 
given in Fig. 6. 
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can be easily done, if necessary, when the engine is 
at work. 

2. There are no unwatered valve-covers, the admission- 

valve block forming the cover for the exhaust-valve. 
_ 8. The exhaust-valve head is thoroughly cooled by the 
incoming charge admitted from the superimposed admis- 
sion-valve. Under such conditions it is not necessary to 
water-cool the exhaust-valve. 

4. A blow-off valve when necessary is arranged to drain 
any accumulations within the compression space. 

An economical and simple form of combustion- 
chamber in one casting. 

6. As the quality of the combustible charge is always 
constant, it is not necessary to fit double electric ignition, 
which is required with imperfect governing or mixing 
arrangements of the power charge at varying loads. 

7. The extended plate, supported for its whole 
length upon the concrete foundation, is not only rigid and 
substantial, but eliminates vibration and noise ; also, 
there is an oil-channel provided all round the sides and 
frontof the bedplate in order to prevent waste of oil and 
deterioration of the foundation. 

8. The old form of conical plug-cock for the regulation 
of producer-gas is replaced by a screw-down valve. This 
is not liable to stick fast, however dirty the gas may be, 
due to imperfect cleaning, for this valve x greatly 
reduced contact surfaces. 

9. Two cams only operate the valve-gear for the air, 
gas, admission, governing and exhaust mechanism. The 
necessary cams, ers, and pins are manufactured of 
special hardened steel to limit gauges. 

10. The materials of construction are subject to very 
severe or and chemical tests, and, after manufac- 
ture, all parts are carefully inspected as to correctness to 
gauge, hardness and general suitability ; thus ensuring 
the highest possible perfection in the finished engine. 

We now come to the consideration of gas-engine 
governing, which you all know is of the highest import- 
ance in an impulse engine deriving its power from a 
succession of explosions. It is not long since the well- 
known hit-and-miss governing system wasa standard type, 
and some may ask why so simple a method of governing 
has been discarded. It is well Geom that the system of 
throttle-governing in a variety of forms has been almost 
universally adopted by all the best makers. What is it, 
then, that makes the throttle superior to the hit-and- 
miss gear? The superiority of throttle-governing is proved 
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In the modern gas-engine we should not aim at cheap- 
ness, but rather at producing an engine that combines 
a graceful exterior with a powerful structure, an eco- 
nomical consumption of fuel at all loads, with steady 
reliable running and wearing qualities, and a long life ; 
all materials should be of the very best obtainable quality 
and suitability for the particular work they have to 
perform, and prepared for their work by the most 
up-to-date processes, so as to ensure absolute-accuracy as 
well as interchangeability. Where heavy frictional loads 
oecur, special material with hardened surfaces must be 
te , and the whole mechanism supplemented with a 
perfected system of lubrication. 

In regard to the engine shown in Figs. 1 to 3, on the 
ype page, it will interest you to know that our 
chief engineer, Mr. Wilfrid Webb, who is responsible for 
this design, was once a student at your college under 
Professor Robinson. 

Of the whole engine, the breech-end requires the 
greatest skill, both in design and manufacture, and the 
type shown is held in high reputation by leading insurance 
companies for its absence from fracture and reliability 
under the most exacting conditions. The combustion- 
chamber within the breech-end is of symmetrical shape, 
and as it has the least possible amount of cooling surface, 
the maximum of the heat is converted into work. The 
design allows for free ex ion of all parts, with as few 
joints as possible. All the valves—namely, gas, air, and 
exhaust—are vertical. 

A recent publication, “The Construction and Working 
of Internal-Combustion Engines,” says that ‘the influ- 
ence of the shape of the explosion-chamber upon the 
efficiency of an engine is manifest. The enclosure within 


* Abstract of ‘alecture delivered before the Nottingham 


Engineering Society on November 19, 1912. 


When the best has been made of such a design there is 
practically no alternative open, in order to make a satis- 
factory piece of mechanism, but to split it up into a 


number of parts, involving extra cost in machining, 
jointing, and bolting, so as to construct the complete 
breech-end. It does not need much demonstration to 


show the serious disadvantages already stated, and the 
risks which are involved in the number of joints and the 
losses incurred in the irregular shape of the combustion- 
chamber and the excessive cooling surface exposed to the 
flame. In some designs of this type of breech-end as man 
as eight joints are required to make up the breech-end, 
some of them double joints, loaded on one side by the 
explosion pressure and on the other by water pressure. 
These double joints particularly require very careful 
handling to ensure that when one is tight the other is 
equally tight. In my opinion these joints must be always 
a great source of trouble and unreliability. It may 
interest you to know that this type of breech-end was 
Gametnk many years ago by Continental makers, and is 
now quite obsolete, except in this country. _ 

In contradistinction to this faultily-designed breech- 
end, we return once more to the engine we are now con- 
sidering. You will notice from the section that —_ one 
joint is exposed to the explosion ure, and that by an 
interlocking of the circumferential flange of the liner with 
the water-jacket, water-pressure is prevented from attack- 
ing the packing in the joint. : 4 . 

Other tical advantages and features in this design 
are as follow :— 


1. There are no fixing-studs or bolts in the water-jacket | 


space, where they would be liable to corrosion ; many 


consulting engineers will not accept bolts or studs passing 
through the water-space for this reason, but always 


prefer the 





and get-at-able for examination and adjustment, which 





bolts to be outside, where they are in sight | 


from the fact that it meets the modern conditions re- 
quiring t steadiness and regularity, and also that it 
ensures that the engine will run more quietly, smoothly, 
and larly at all loads; as the load is reduced the 
regularity of running with throttle governing increases, 
so that at about half-load the regularity is about twice as 
ood as in an engine fitted with hit-and-miss governing. 
he life of the engine is also peony prolonged, owing to 
the reduced temperatures and pressures at which it works 
on average loads. These advantages naturally react upon 
all the driving machinery, were ropes, belts, fric- 
tion coupling or clutches, &c., all of which, because of the 
smoother and more regular running of the prime mover, 
are subject to less straining, and therefore involve less 
attention, upkeep, and replacement. On the contrary, 
the regularity o ongete governed on the hit-and-miss 
system falls off as the load decreases, with the result 
that at about quarter-load the irregularity of running is 
about four times worse than with a throttle - governed 
engine under similar conditions of load. Again, in the 
hit-and-miss engine, the quality and quantity of the 
power-charges following the idle stroke are upset owing 
to the change of conditions within the cylinder. These 
conditions may result in either a too weak or too heav 
explosion—usually it is too heavy, and the shock of it 


| acts detrimentally upon all the working parts and intro- 


duces mischievous cyclical i larities which are clearly 
seen in the fluctuations of the driving ropes or belts when 
the engine is running at or below -load. In order to 
overcome these disturbances, the usual practice was to 
increase the weight of the fly-wheels, which still further 
limited the serviceableness of the engine by addi 
to the loads and strains imposed upon its shafts an 


bearin 
Further, it is now generally admitted that a well- 
designed throttle-governor gear can obtain as good a 
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consumption as the hit-and-miss gear. Recently 
essrs. Crossley’s engineers tested the two gears upon an 
engine which was first fitted with the hit-and-miss, and 
then afterwards with the throttle gear, all other conditions 
remaining constant. The mean results clearly proved that 
from full to half load the lowest fuel consumption was 
obtained with the throttle gear. Below half load the hit- 
and-miss had a slightly better economy, but with all the 
running disadvantages y enumera’ The chief 
consideration must always be in the direction of the 
reduction of running costs, and in this the throttle- 
verned engine is proved to be easily first, because 
tter economy is obtained at the higher load when more 
gas per hour is being used. 

The throttle-governing gear best suited for general 
requirements, which should be fitted to the modern - 
engine, can be of the simplest description, comprising few 
working parts, or it may be elaborated and complicated 
so that its mechanism is neither easily understood nor main- 
tained at its best efficiency. There are a great variety of 
throttle-governing gears, patented and unpatented, upon 
the market. The earliest form for gas-engines was intro- 
duced by Mr. John Fielding, of Gloucester. Fully ten 
years ago the lecturer designed a simple horizontal 
movable fulcrum type, but, for reasons that need not be 
explained, it was not adopted at that time. 

Phe design of admission valve, governor, and governor 
gear shown in Fig. 4, on page 724, is acknowledged to 
be the simplest and most efficient of all mechanical 
means ever devised for the pu of adapting the fuel 
and air charge to the load. As I have already said, there 
are other governor gears which attempt to gain a similar 
efficiency, but they have many more parts, requiring 
additional adjustment, are liable to greater wear and 
tear, and eventually cause imperfect governing, irregular 
working, and uneconomical results. 

The mechanism of this gear has only two essental parts 
—namely, a vertical movable fulcrum and a radius 
lever. The most important feature is its extraordinary 
simplicity. The variation in the lift of the inlet valve 
to obtain varying impulses on the power strokes is 
effected by simply moving the fulcrum of the inlet-valve 
lever. Another item of importance is that, the gear 
being always in full view, the attendant knows exactly 
the power and regularity at which the engine is working 
by simply noting the position of the movable fulcrum. 
This system of quantity lation, in which the main 
inlet valve itself becomes the throttle-valve, is unques- 
tionably the best of all systems for controlling the gas- 
engine, because the impulses are not only given to the 
engine on each working stroke, but they are reliable 
at any position of the governor, which is not the case 
when engines are working with what is known as 
“quality” regulation. The consumption of fuel is better 
with this system of regulation when the engine is 
working on variable loads, owing to the greater expansion 
of the initial charge. Another highly important charac- 
teristic is that with this system, when the engine is 
working on lighter loads, the compression and explosion 
pressures are reduced, thereby relieving all the working 
parts by reducing both strains and friction in proportion 
to the power, and thus giving the engine a much longer 
life. In order to illustrate this clearly, five indicator dia- 
grams taken from an engine working at different loads are 
given in Figs. 7 to 11, on page 725; they show the reduc- 
tion in the compression pressure and in the explosion and 
mean pressure, while at the same time retaining a high 
fuel efficiency. This system of governing by varying the 
strength of the impulses will be especially appreciated in 
the case of electrical, weaving, —, and other work, 
and especially alternating-current machines requiring an 
extremely even turning moment, because the steadiness of 
running increases as the load decreases. The centrifugul 

overnor controlling the variable-admission gear is of a 
Cees, powerful type, with all its working parts enclosed 
in a stationary oil-tight casing, and its gear-wheels im- 
mersed in an oil-bath 

The main feature in this system of governing is the 
fact that the admission-valve itself is the throttle-valve, 
and directly controls the admission of the air and 
mixture, and also the amount of suction that acts within 
the passages behind the valve. By this means the suc- 
tion on the gas-valve behind the admission-valve is 
decreased as the power charge is reduced to suit the load, 
and the consumption of gas is thereby reduced automa- 
tically as the load is reduced. Therefore, it follows that 
whether town or producer-gas is used, when once the 
adjustments have been made for the ave full load, the 

uality of the mixture remains practically constant at 
all loads, so thata maximum of efficiency is obtained at 
all loads. Now there are some designs in which the 
throttle is effected, not by the admission-valve itself, 
but by two auxiliary valves of the mitre or wing type 
behind the admission-valve. In this case, the admission- 
valve has a constant lift at all loads, and therefore the 
suction on the ag belond it increases as the load 
is reduced. Under these conditions it is practically 
impossible (if the quality o; the gas varies) automa- 
oe | to obtain the best proportions of air and gas 
at all loads. If with one —~ of gas--as producer- 
gas — the valves give the t mixture for all loads, 
then, if the quality of the gas changes, there is 
a considerable waste of gas, particularly at the light 
loads, greatly increasing the running costs. In other 
words, as the suction em! directly on the gas-valve 
increases as the load is uced, the consumption of 
gas in ome increases enormously, and it is a prac- 
tical impossibility to shape both the gas and air throttle- 
valves so as definitely to obtain results in fuel con- 
sumptions at all loads, even although the gas is of con- 
stant quality. How much more difficult, then, must it be 
when the gas is varied in quality, as between town 
and producer-gas? With the gear used on the Oromsay 


engine, when the angie has been running on suction- 

and requires to be changed over to town gas, or gas of a 
different calorific value, all that needs to be done is to close 
the producer-gas cock and open the town gas-cock, the 
engine continuing to run perfectly on full or varying loads 
with either fuel, as ma Be required, and at a high fuel 
efficiency for all loads, the average efficiency being, as you 
have seen, even better than on engines governed on the 
hit-and-miss system. ; 

Again referring to the imperfect on yale 
goer, in which the gas and air throttle-valves are pl 

hind the main admission-valve, and are subject to the 
full suction lcads caused by the throttle-valves closing on 
lighter loads, when the fuel is changed from producer- 
gas to town gas, the town gas must pass through 
the common gas-valve in the same way as the producer- 
gas did; but as only a very much smaller amount of 
town gas is required, as compared with producer-gas, 
the area through the gas throttle-valve ought to be 
reduced at all ade, but this cannot be done without 
stopping the engine to put a special town throttle- 
valve in the place of the producer-gas throttle-valve. If 
this is not done, then the consumption of town gas at light 
loads increases enormously, unless a man stands by and 
continually adjusts the gas-cock whenever the load varies, 
and even then it is a matter of guess work as to how much 
gas is required, whereas in the simpler and more efficient 

before us the whole thing is done automatically. 
men with the one, gear-control is maintained over 
both the speed and gas consumption, but in the other over 
speed only, for the governor loses control over the fuel 
consumption. Herein lies the reason why some makers 
do not recommend throttle-governing with town and 
producer-gas engines, as the consumption of gas becomes 
prohibitive at all light loads. 

As I have said, when once the adjustments have been 
made for the average full load, the quality of the mixture 
remains practically constant at all loads, giving a maxi- 
mum efficiency, and no alteration of the gas-cock handle 
is required to obtain the best efficiency for all varying 
loads with this type of governor. 

It may be e clearer to some if the approximate 
suction loads at full load and no load are stated. Pre- 
suming the normal suction load in the cylinder for draw- 
ing in the power charge is 3 lb. per sq. in., then the 
suction behind the admission-valve at full load will be 
about “>. per sq. in. At light load, owing to the throttle 
coming fully into operation, the suction in the cylinder 
will be raised from 3 lb. to, say, 10 1b. per sq. in. If the 
admission-valve itself is the throttle-valve, then the 
suction pressure behind that valve at light load may be 
as low as ,, lb. per sq. in., owing to the throttled area 
past the admission-valve. This is as it should be when a 
small quantity of mixture is required to deal with the 
engine when on light load ; but when the gear in which 
the admission-valve is not the throttle-valve, then at 
the light load the 10-lb. suction in the cylinder acts 
behind the main admission-valve directly upon the 
gas-valve, so that, although less gas is required, the 
suction pull upon the valve is increased from 24 lb. to 
nearly 10 lb., thus seriously upsetting the governing 
of the engine when on varying fuels and causing a waste- 
ful use of gas on light loads. These are not theoretical 
assumptions, but have been checked and corrobora’ 
time after time, so that the throttle-governor gear we 
have adopted is not only the most simple, the most prac- 
ticable, and the most workable scheme, but also one 
which combines the highest efficiency at all loads, as it 
not only controls the engine but also the consumption, 
with a minimum consumption of gas at all loads. 

The final consideration is the variety of fuels that can 
be utilised in the gas-engine. At the present time there 
are many eens installations at work utilising fuels 
that would be SZ ny unsuitable for the raising of steam 
power. Generally speaking, anthracite coke or ordinary 
coal-slack are the fuels used in gas plants, but special 
plants deal successfully with wood and bark refuse, vary- 
ing in size from comparatively large pieces down to 
shavings, and from match-work refuse to fine sawdust ; 
plants are also running satisfactorily on charcoal, cotton 
seed, and tan refuse. In the case of tan-refuse plants, this 
method of disposal is very convenient and economical, 
and obviates any necessity to purchase fuel from 
outside. 

Plants can. also successfully use olive refuse, coffee 
husks, cocoa husks, cocoa-nut fibre and shells, smoke-box 
char, coke breeze, sugar-cane refuse, sewage sludge cake 
with coal dust pressed into it, cotton-pod husks, and even 
recently a firm sought to utilise red currant and black- 
berry jam refuse ; there is no objection to this, provided 
the quantity is sufficient to justify a gas plant, and 
the necessary conditions as to percentage of moisture are 
met. 

Recently extremely successful results have been got 
when using suddite, or sud of the Nile, as fuel. This is 
composed of the stalks of certain tropical plants which 
grow and abound in the waters of the Nile to a height of 
several feet, and form a serious obstacle to navigation. 
By a new they are now cut down and turned into 
pulp. This is afterwards pressed into briquettes, and 
these are with complete success, as are also the dry 
stalks themselves without any briquetting, so that the 
formerly useless waste product of the Nile has been 
rendered available as a valuable fuel in a region where 
ordinary fuels are extremely scarce. 

An independent test of an installation using wood 
waste was recently undertaken by Mr. R. E. Mathot, of 
Brussels, at Molenbeck, in Belgium. His test took place 
in July of this year. 

The engine is of the horizontal two-cylinder type, deve- 
loping & maximum brake horse-power on producer-gas of 
about 80, and is fitted with valve gear on the “ variable- 





admission” principle, which changes the quantity of the 


mixture, but keeps the quality constant. The ignition is 
effected by low-tension magneto and “‘ make-and-break ” 
spark-box, the spark being within the cylinder. The main 
dimensions are: Diameter of piston, 12 in.; stroke, 21 in.: 
speed, 210 revolutions minute. 

The Crossle = plant used includes a generator 
gasif ying weal chippings, shavings, and sawdust, a tar 
separator, and a coke scrubber. The tar-extractor is of 
the Crossley centrifugal type, whereby is induced 
from the centre of the inlet to the impeller, passing to 
the periphery and returning to the centre of the impeller. 
The particles of tar in the gas are separated by centri- 
— force, and thrown against the casing. The gas is 
submitted to a double beating action, and the kinetic 
energy imparted to the incoming gas is given out on the 
return flow of gas to blades on the outlet side of the im- 
peller. A stream of water is fed to the centre of each side 
of the impeller. i 

The object of the tests was to verify power, consump- 
tion, and the general working conditions of the installa- 
tions. Professor Mathot states that during the first day 
he verified the general working conditions, the working 
of the various apparatus, and the accuracy of the instru- 
ments. The second day was a taken up by the 
test proper. The engine was loaded by means of the 
Mathot- Prony brake, the latter being water-cooled. The 
arm of the brake having a length of 1.66 metres tested 
directly on the scale, which had been previously balanced. 
Indicators, the springs of which were tested both before 
and after the tests, were fitted to each cylinder, and a 
speed-counter to one of the side-shafts registered the 
speeds of the engine. During the tests, and concurrently 
with the mechanical analysis of the gas, about 20 calori- 
metric tests were made by means of a J unkers calorimeter. 
The gas required for these tests was taken from the 
plant immediately behind the tar-separator. For deter- 
mining the indicated power, and to check the general 
behaviour of the engine, diagrams were taken every 
quarter of an hour. The quantity of water required for 
cooling the engine was checked by measuring during a 
given time the quantity of water leaving the cylinders. 
The measurement of consumption was effected by 
weighing all the wood waste put thto the gas plant 
during the whole period of the tests. The fuel was 
com of mixed beech and oak chippings, just as 
they were collected from the wand allie machines 
without having been previously dried or freed from 
dust. The engine was loaded up for the first time at 
7.15 a.m. with a load of 385.809 lb. on the scale; this 
load was sustained for a quarter of an hour at a 
mean speed of 208 revolutions per minute, and corre- 
sponds with 81.063 brake horse-power. At 7.30 the 
scale was loaded with 330.738 lb., a load which was sus- 
tained during the whole of the test, making a total length 
of 9? hours continuous run, during which the work ab- 
sorbed by the brake was 72.25 brake horse-power. The 
mean number of revolutions was 210.1 per minute. To 
the power of the engine, full and normal, an overload 
should be added, 12.861 brake horse-power, absorbed by 
the high-speed shafting, from which was driven a water- 
circulating pump and the tar-separator, as well as the 

ulley of the air-compressor. This power was determined 

m diagrams taken when the brake was released. 


ted | Under these conditions the total work at full load was 


81.06 + 12.86 = 93.92 effective horse-power. The power 
at normal load was 72.25 + 12.86 = 85.11 effective horse- 
power. During the whole of the trials the engine and gas 
plant worked perfectly regularly, and not the slightest 
trouble was noticed. It is worthy of note that the in- 
stallation was sold for 75 brake horse-power normal load, 
sustained 85.11 shaft horse-power, having an overload of 
almost 15 per cent. The consumption—namely, 2.64 lb. 
of wood refuse per effective horse - power—is remark- 


a by - 
e installation does not require any special care, and, 
from the point of view of low consumption and facilities 


for driving, is a form of power to be highly recom- 
mended in saw-mills and large works producing chip- 
pings, shavings, and other wood refuse. The latter fuel 
can be used without the addition of any other kind of 
combustible, the expense of which will be practically nil. 
In addition, the tar produced is of excellent quality, and 
averages about one bucketful per day with an installation 
such as was used in the tests. This tar forms a market- 
able by-product. ; : 

There are almost numberless intensely interesting 
features and possibilities associated with the modern gas- 
engine which cannot adequately be dealt with at this 
time ; perhaps at some future date, items similar to the 
following might most profitably form the subject-matter 
for consideration—viz. :— . 

Increase in power units of horizontal, vertical, and 
inverted vertical multi-cylinder types. : 

Gas-engine suitability for continuous running and 
steadiness for alternator driving in parallel. 

The easy and reliable starting of gas-engines by means 
of compressed air, and, when necessary, against a full 
load factor. } ae 

The comparison of thermal and mechanical efficiencies 
of various types of internal-combustion engines with 
steam reciprocating and turbine engines; and, finally, 
the possibilities of gas-turbine construction. _ : 

But with all the unavoidable limitations associated with 
this lecture, I shall feel well repaid if you agree with me 
that the British-made gas-engine on the lines enunciated 
to-night is still pre-eminent in the markets of the 
world. 





Krurr.—The ¢:y:Jend of the Friedrich Krupp Com- 
pany for the past financial year is officially announced 4s 
at the rate of 12 per cent. per annum, as compared with 
10 per cent. per annum distributed for 1910-11. The 





share capital of the company is 9,000,000/. 
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COLONIAL AND FOREIGN ENGINEERING 
PROJECTS. 


We give below a few data = Fc rngees colonial and 
oreign engineering projects. er particulars con- 
pone these can be obtained from the Commercial 
Intelligence Branch, Board of Trade, 73, Basinghall- 
street, London, E.C. ry 

Australia: H.M. Trade Commissioner has forwarded 
a copy of the final report of the South Australian Royal 
Commission on Northern Railways, recommending the 
construction of a line from Riverton to Spalding, via 
Rhynie, Auburn, and Clare. The line will be 51} miles 
long, and the Commissioners are of opinion that the cost 
of construction should not exceed 5000/. per mile, 
exclusive of rolling stock. The railway is to have a 
gauge of 5 ft. 3 in., and it is pro to use second-hand 
50-lb. rails. With reference to the proposed construction 
of a reservoir at Millbrook, on the Torrens River, some 
17 miles north-east of Adelaide, it is notified that 
H.M. Trade Commissioner for Australia has forwarded 
a copy of a report by the engineer Fae 4 to 
inquire into the scheme. In this report the engineer 
endorses the recommendation of the Royal Commission 
appointed to inquire into the water supply of Adelaide 
and district, that the work at Millbrook be carried out, 
in view of the expediency of providing further storage 
to augment the domestic supply for the Adelaide Water 
bistrict. The reservoir will be formed by the construc- 
tion of an earth embankment about 800 ft. in length and 
about 90 ft. in height from the creek bed ; the base will 
be 480 ft. wide. The depth of water at the deepest point 
near the centre of the embankment will be 82 ft., and 
the area of the waterspread 370 acres. The off-take weir 
on the Torrens river will be of concrete, 150 ft. long and 
32 ft. high. The intake conduit, of which about one mile 
will be in tunnel, will be 107 chains (2354 yards) in 
length. H.M. Trade Commissioner has also furnished 
a report by the same engineer on the Mount Crawford 
reservoir water scheme, which is to provide a supply of 
water for the townships of Williamstown, Tanunda, 
Nurioot Riverton, Saddleworth, Tarlee, Stockport, 
Euduinda and Mount Mary and other districts, and to 
augment the supply to the Barossa district, and also 
the Bundaleer district when required. The site proposed 
is on the South Para River, in the Hundred of Para 
Wirra, and the works are to include the construction 
of a cement-concrete weir 332 ft. in length and 56 ft. in 
height. 

Switzerland : The Fewille Fédérale Suisse, Berne, pub- 
lishes the text of the Swiss Federal Railways Budget for 
1913. The following are included — | the provisions :— 
3,000,000 francs for construction work at the Simplon 
Tunnel ; 2,000,000 francs for the Lake Brienz Railway ; 
28,376,000 francs for railway construction work to 
shared between the Ist, 2nd, 3rd, 4th, and 5th Arron- 
dissements ; 6,150,240 francs for work to be carried out 
under the guidance of the General Directorate on lines 
being worked by that Department. In addition to this, 
8,202,250 francs are set aside for rolling-stock, the = 
cipal requirements under this head being 33 steam loco- 
motives, 1 electric locomotive, 87 coaches, 27 brake-vans, 
302 goods wagons, and the equipment of 93 carriages with 
dynamos for electric light. (25 francs = 1/.) 

Italy : The Gazzetta Ufficiale, Rome, publishes a decree 
approving the terms of a concession granted to the 
Societa Subalpina di Imprese Ferroviarie for the con- 
struction and working of a railway from Spoleto to 
Piediripa, passing by way of Norcia. The Gazzetta 
contains a decree approving the contract entered into 
between the State authorities and the Societa Anonima 
Tramways Siciliani relative to a concession for the con- 
struction and working of various urban and district tram- 
ways at Messina. 

Russia: The Bulletin Commercial, Brussels, states, on 
the authority of the Belgian tion at St. Petersburg, 
that the Russian Government intend to take over the 
Moscow-Kiev-Voronej and Moscow-Kasan Railways. The 
lines will be extended, and this will lead to many orders 
for rails and other accessories. 

Cuba: The Gaceta Oficial publishes a notice ting 
to the Compajiia Ferrocarril de la Costa Norte de Cuba 
a concession for the construction, with the aid of a State 
subsidy, of a railway to link up the ports of Nuevitas 
and Caibarién via Morén and Sur de la Cordillera de 
Bamburanao, in the Provinces of Santa Clara and 
Camagiiey, the distance covered being approximately 
187 miles. company also undertake under similar 
terms (1) to build a line from the town of Cai iiey to 
Santa Cruz del Sur, a distance of about 50 miles; (2) 


to take over the existing line which runs from Nuevitas | d 


to Camagiiey, and to convert the line to the Cuban 
standard gauge, or else build another line more or less 
parallel thereto ; (3) to construct, within five years, a 
wharf and warehouse accommodation in the harbour of 
Nuevitas of adequate dimenions to cope with commercial 
traffic ; and (4) to erect two or more sugar factories. 
Bolivia: H.M. Legation at La Paz report that a Bill 
has been presented to the Bolivian Congress to authorise 
the Prefecture of the Department of La Paz to contract 
& loan of 4,500,000 bolivianos (about 395,800/.). A portion 
r Heo pone pe be allotted to the conversion of certain 
ebts, and of the remainder it is proposed to spend 
2,500,000 bolivianos (about 198,000/.) on the pH es 
system of La Paz, 500,000 bolivianos (about 40,0002.) on 
the construction of hospitals, and 100,000 bolivianos 
(about 8000/.) on the improvement of the water supply. 
The Bulletin Commercial, Brussels, notifies, on the 
authority of the Belgian Legation at La Paz, that the 
Bolivian Government have provisionally accepted the 
tenders submitted by a company for the construction and 
working of the following three lines of railway : (1) La 
Paz to Puerto-Brais, or to some other suitable point near 


the River Beni; (2) from Santa Cruz, or some other 
more suitable point on the Puerto-Rojas-Yacuiba line, 
to Puerto-Suarez, or to some other point on the River 
Paraguay ; and (3) from Potosi to Sucre, with an 
extension to Lagunillas or to some other point situated 
between Abapo and Villa Montes. 





CATALOGUES. 


Single-Phase Induction Motors.—We have received from 
the Langdon-Davies Motor Company, 110, Cannon-street, 
E.C., an illustrated price-list of their well-known single- 
phase induction motors. The particulars given refer to 
motors with squirrel-cage and slip-ring rotors up to 100 
horse-power, complete with starters. 

Electric Drills.—From the Allgemeine Elektricitiits- 
Gesellschaft, of Berlin, we have received a catalogue 
illustrating the various types of electrically-driven drill- 
ing-machines they manufacture, and giving general 
particulars of these tools. Thecatalogue, which is printed 
in English, first deals with breast-drills and hand-drills. 
They are made in several sizes capable of drilling holes 
from 3 mm. to 32 mm. in diameter in iron ; these drills 
are also largely used for boring wood in joinery work, 
te Span 3 &c. Aluminium has been as 
much as possible in their construction in order to reduce 
weight. Three types of bench drills are next referred 
to. These drills are also very light, and they can 
therefore be used as portable drills if desired. In one 
type the motor-spindle, which is placed vertically, 
is connected to the drill-spindle by a belt of circular 
section running on a pair of three-step cone-pulleys, so 
that the speed can altered by shifting the belt. 
Another pattern has the drill-chuck attached directly 
to the armature-spindle of the motor, the work being 
fed up to the drill by a rising table. The other bench- 
drill is of the slow-speed type, and is specially suitable 
for drilling marble-slabs in switchboard manufacture, and 
other work of this nature. The motor is connected to 
the drill-spindle by gearing. The machine has no table, 
and is intended to be placed on the slab to be drilled, the 
drill being fed down into the work by means of a screw 
operated by a hand-wheel. The catalogue also deals with 
large bench and pillar drills, and with portable drills with 
telescopic and flexible shafts for drilling large holes in 
heavy castings, and other work of this class. All types 
are made for both direct and alternating current. 


Pistons, Piston-Rings, and Piston- Valves. — Messrs. 
Lancaster and Tonge, Limited, Lancaster Works, Pen- 
dleton, Manchester, have ay font a new edition 
of their piston catalogue. The caster piston pack- 
ings consist of a pair of rings made from a special 
mixture of cast iron, and pressed against the cylinder 
walls, junk ring and piston block by a coiled helical spring 
which fits into a recess in the backs of the two rings. 
The spring is made in two parts, and the ends are screwed 
one into the other in order to adjust the length. In 
another form of piston packing, the rings are pressed 


in. | outwards by a large helical spring, the diameter of which 


is nearly equal to that of the piston. This form is known 
as the Lancaster serpent-coil piston packing; it is 
largely employed for traction engines, &c., and also for 
piston-valves. The firm’s limit piston-rings are also dealt 
with. These rings, which are specially suitable for working 
with high-pressure superheated steam, are made in pairs, 
one of which has a projection on its fitting into a 
corresponding recess in the edge of the other ring. This 
construction prevents the ri from opening more than 
the proper amount, and so limits the ue on the 
cylinder walls. These rings are specially suitable for 
piston-valves. Prices are quoted for pistons complete 
with any of the above-mentioned forms of packing, and 
also for the rings and springs angen Ordinary stan- 
dard sections of Ramsbottom rings and the firm’s special 
** Lan-Ram ” rings are also listed, the latter for cylinders 
ranging from 4 in. to 86 in. in diameter. The firm are 
equipped with special plant for boring cylinders and 

laning valve-faces in p) They mention that they 

ave bored out cylinders up to 40 in. in diameter, and 
fitted new pistons, in the course of a week-end. 


Indicators.—From Messrs. Schiiffer and Budenburg, 
Limited, of Whitworth-street, London-road, Manchester, 
we have received a copy of their new illustrated price-list 
of engine-indicators. The list gives full particulars of 
several different patterns of Thompson and other indi- 
cators for steam-engines, and describes the recent 
improvements and additions which have been made. 
Thompson indicators are made with inside, outside, and 
open springs, and some are shown fitted with continuous 
rums. Several patterns specially designed for indicating 
gas, oil and petrol-engines are also listed. Any of these 
indicators can be fitted with an explosion - recordin 
drum. This drum, which is 4in. in diameter, is rota 
at a uniform rate of—say, onerevolution in two minutes, 
by means of clock-work mechanism. The indicator 
pencil, pressing inst the paper carried by the drum, 

ives a record of the com ions and explosions in the 
orm of a series of parallel straight lines of varying 
height. From the diagram thus obtained the effects of 
varying the load, and other conditions, on the strength 
and frequency of the explosions, can be very easily seen. 
The list also includes an electro- etic device for 
moving the pencil into contact with the drum, so that 
several indicators can be operated simultaneously from 
one point. Another device of a similar nature is used for 
starting the continuous drum, as well as for moving the 
neil. This arrangement is “7 useful for indicating 
jocomotives, as by its aid the whole operation can be con- 
trolled from the foot-plate. Full particulars of reducing 
gears, cocks, connections, guide-pulleys, springs, spare 
parts, spring-testing apparatus, planimeters, and other 
accessories are also given. 








Unloading Railway Trains.—The Lidgerwood Manu- 
facturing Company, of 96, Liberty-street, New York, 
U.S.A., have sent us a copy of a new catalogue relating 
to the “‘Rapid” unloading machines for discharging 
earth, ballast, rock, or ore from railway trains in the 
eonstruction of embankments, and in connection with 
excavation work. The machine consists of a powerful 
hauling engine, mounted on a car placed next to the 
locomotive, steam from which is = for driving it. 
On the rear car of the train is a plough or scoop, the 
axis of which makes an acute angle with that of the 
train. The plough is attached to the drum of the hauling 
engine by means of a wire rope, and is drawn along from 
one end of the train to the other, thus pushing the 
material over the sides of the cars and depositing it alon 
the whole length of the train. If desired, the materi 
can all be deposited in one spot by moving the train 
at the same speed as the plough, but in the opposite 


direction. The flat-topped cars generally are pro- 
vided with steel aprons to bridge the 5 between the 
ends of two adjacent cars, but cars with top-hung swing- 


side doors on both sides can also be employed. On the 
Panama Canal works, where thirty of these unloading 
machines were used, the cars employed had one side built 
1 to bank the load against and to form a guide for the 
plough, the other side being left unobstructed so that 
rocks of any size could be discharged without trouble. 
The hauling engines are made in two sizes, giving pulls 
of 25 tons and 60 tons respectively, and the catalogue 
gives particulars of these machines, which are the only 
ented the oe eae made by the Lidgerwood Company. 
umerous excellent illustrations included show the un- 
loaders at work on the Panama Canal and on several 
American railroads. Among them are some showing the 
machines being pugiget to shift a line of track bodily 
into a new position. The Lidgerwood Company have a 
London office at Caxton House, Westminster, 8. W. 
Machine-Tools and Small Tools.—We have received 
from Messrs. Charles Churchill and Co., Limited, 9 to 15, 
Leonard-street, Finsbury, E.C., a copy of a very com- 
prehensive catalogue of machine-tools and small tools 
manufactured or imported by them. This catalogue, 
which is well printed and most profusely illustrated, 
contains upwards of 550 pages, bound in green cloth- 
covered boards; the pages measure about 8 in. wide by 
ll in. deep. The first part of the book deals with high- 
power milling-machines, gear-cutting machines, key- 
seating machines, drilling-machines, shapers, planers, 
heavy-duty lathes, automatic lathes and screw-machines, 
bolt-screwing machines, and many other tools. The 
illustrations in this section indicate clearly that high- 
power machines are a becoming standard patterns. 
Grinding-machines and wheels are also largely in evidence 
in this part of the catalogue, about eighty being 
devoted to them. The machines listed a ~~ cylin- 
drical, universal, internal, ring, surface, and tool-grinders; 
grinding and apo By =" oil-stones, and portable 
electric grinders, are dealt with. Following these 
appliances particulars are given of portable electric drills, 
magnetic chucks, punching and drawing presses for sheet- 
metal work, rivet-spinning machines, gas and oil-fired fur- 
naces, fans and blowers, filing-machines, and hack-saws 
and blades. The remainder of the catalogue (some 200 
pages) is devoted to engineers’ small tools. In this sec- 
tion particulars will be found of milling-cutters, gear- 
cutters, twist-drills, reamers, drill and lathe-chucks, 
lathe tool-holders, lathe-dogs, and hand-tools such as 
ratchet and breast-drills, stocks and dies, taps, vices, 
pipe-cutters, spanners, pliers, files, screw-drivers, &c. 
A very complete line of measuring appliances is also 
listed in this section. Included among them are drill- 
gauges, surface-plates, plug and ring-gauges, limit- 
uges, micrometer calipers, depth-gauges, calipers and 
ividers, equares, protractors, rules, levels, measuring- 
tapes, screw-pitch gauges, thickness-gauges, and many 
eer ~ ny: of this nature. Prices are stated for 
the small tools, but not for the machine-tools, except in 
a few instances. Of the latter, brief general descriptions, 
with tables of dimensions, capacities, and other par- 
ticulars, are given in each case. The catalogue is con- 
veniently arranged, and is also provided with a complete 
general index to its contents. It is thus a very credit- 
able production, and will doubtless prove most useful to 
the firm’s customers. 








Hupson Bay Rat.way.—The Hudson Bay Railway is 
expected to be completed in two years, if estimates made 
by the engineers are not upset by delays in the delivery 
of construction material and by unfavourable weather. 
The Dominion Government has let a contract covering 
the last section of the railway between Split Lake and 
Port Nelson, a distance of 165 miles. There is still un- 
certainty as to whether Fort Churchill or Port Nelson 
will be chosen as the terminus. 





TELEGRAPHS AND TELEPHONES.—The revenue derived 
by the Government from telegraphs and telephones 
attained the following importance during the ten years 
ending with 1910-11 :— 

Year. 


Telegraphs. Telephones. 
£ £ 
1901-2 3,172,292 397,754 
1902-3 8,223,469 500,397 
1903-4 3,132,471 603,644 
1904-5 8,115,488 804,535 
1905-6 3,102,175 1,049,205 
1906-7 8,154,535 1,214,694 
1907-8 3,100,940 1,383,180 
1908-9 3,009,727 1,522,442 
1909-10 3,156,875 1,750,308 
1910-11 138, 1,982,537 


It will be observed that the telephone revenue has 
increased steadily, whilst the telegraph receipts have 





remained practically stationary. 
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“ENGINEERING” ILLUSTRATED PATENT 
RECOR 


SELECTED ABSTRAOTS OF RECENT PUBLISHED SPEOIFI- 
OATIONS UNDER THE AOT OF 1907. 
The nwmber i i in the ij y i is stated 
in ‘each 1,5; aess none to otaionch the lpectiociion to ot 
i trated. 

Where tagvettins are communicated from abroad, the Names, &c., 
Cc os) Spoorpioats — (esbesinad a the Patent Office, Sale 
es ions mai , 
Franch, 25, Southam 4 Buildings, Chancery-lane, W.C., at 
the uniforn 





m price of 
The date of the advertisement of the of a Complete 
Specification is, nt ne poms teeny we tne abstract, unless the 
‘atent has been sealed, when date of sealing is given. 
Any person may, at any time within two months from the date of 
the advertisement of the ti of a Complete Speci, ion, 
give notice at the Patent O, of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act, 


ELECTRICAL APPARATUS. 


19,779/11. 8. G. Brown, London. Telegraphic Re- 
lays. [7 Figs.) September 0, 1911.—This irivention relates to 
telegraphic relays for use especially with submarine cables. 
According to the invention, the relay currents are produced by 
means of a small thermo-electric couple, the junctions of which 
are subjected to variations of temperature under the control of 
the currents in the cable circuit. A is the receiving coil mounted 
between the poles of the magnet a and placed in the cable circuit ; 
B is the thermo-electric couple ; C is the source of heat for the 
junctions b of the couple; D is the recorder, of any suitable 
description, placed in the circuit of the thermo-electric couple. 
In the arrangement shown diagrammatically in the drawing, the 
receiving coil A controls the movements of the thermo-electric 
couple B through an arm a! connected to a fibre E stretched 
between light springs, which are adjustable in strength and 
position. This stretched fibre is attached to a very light frame 
composed of two fibres b! connecting small aluminium plates 02, 


a 


é 




















which are suspended from a fixed part of the apparatus by the 
fine wire /* at the top and bottom. On one of the plates b2 is 
an arm /4 carrying the couple B, the arm being in the form of a 
fine glass tube (of syphon glass), carrying the wires connecting 
the couple to the recorder D. The fibre E is attached to the 
middle of one of the frame fibres 1, and any swinging movement 
of the arm a! of the receiving coil causes the fibre E to move 
longitudinally and transmit the motion through the light fibre 
frame and arm 4 to the couple B. The couple B may, however, 
be carried directly by an arm on the coil A. The source of heat C 
for the couple consists of two small flames slightly farther apart 
than the junctions b, so that the latter are normally just outside 
the surfaces of the flames, and any movement of the couple due 
to the swinging of the arm b4 plunges one or other of the junc- 
tions into the border of its adjacent flame, while the opposite 
junction moves away from its flame into a somewhat cooler zone. 
(Accepted September 11, 1912.) 


13,079/12. L. M. Waterhouse, Hampton Wick, and 
Conduit- 


Simplex Conduits, 

8: [4 Figs.) June 4, 1912.—Electrical con- 
tinuity in metallic conduits is obtained, according to this inven- 
tion, by forming electrical contact between the conduit and 
the socket into which it fits by means of a saddle piece or cir- 
cumferential wedge which, as the conduit is inserted in the socket, 
is jammed in position between the two, the saddle or wedge 
being held in position against rotation or axial displacement by 
pa geen with a groove or the like in the socket. The fitting, 
which may be a box, bend, coupling, or T-piece A, as shown, 
has a saw cut B made in each socket, the width of the cut corre- 
sponding with the thickness of metal used in making the saddle- 


Fig.3. 


cf 





piece, and the length being equal to the length of the bored-out 
part of the socket. The saddle-piece C 5 | be made by bending 
thin metal in the manner illustrated in Fig. 3, and in length 
equal to or slightly less than the length of the saw-cut. e 
double fin cl is inserted in the saw-cut, the sides of which it 
elastically grips ; the cenduit is then inserted and in the act of 
being pushed in with a screw-lixe movement it shapes the saddle- 

iece, which may initially be made with rounded corners at the 
ends, so that it is pressed into intimate contact with the edges 
of the saw-cut, the interior of the socket and exterior of the 
conduit so that it forms a tightly-fitting wedge inserted between 
the conduit and the socket, which is held in place by the engage- 
ment between thefin c! and the saw-cut B. (Accepted September 
11, 1912.) 

GAS ENGINES, PRODUCERS, HOLDERS, &c. 

10,824/12. F.K. Siemens, Westminster. Regenera- 
tive Gas Furnaces, (6 Figs.) May 7, 1912.—In: Specifica- 
tion No, 23,534, of 1909, the applicant described a regenerative 
gas furnace comprising a long hearth, one end of which is heated 
to a high temperature by a horse-shoe flame extending across it, 
the rest of the hearth being heated by drawing along it a portion 
of the products of combustion from this flame. The present 
invention relates to m ions of this type of furnace, 
wherein the gas and air ports are constructed at the sides of the 


material. Referring to the drawings, these represent a reheating 
furnace of the kind described in the aforesaid sification, 
designed for cases in which it is desirable to pass the ingots or 
other material straight through the furnace instead of with- 
drawing them laterally from the finishing hearth. This case 
renders it necessary that the gas and air ports should be at the 
sides of the finishing hearth, the flame travelling in the form of an 
arch over the hearth. a are the gas- , and b the air- 
passages, the mixture of gas and air issuing from the ports c. 


Fig.2 
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As shown, the right-hand ports and passages are serving as flues 
for the products of bustion, but when the draught is reversed 
these passages supply the gas and air and those on the left-hand 
side become the flues. The passages are connected with regene- 
rators in the usual manner, and flues at the other end of the 
hearth create a draught to draw products of combustion along 
the hearth. This construction leaves the end dof the hearth 
free for discharge of ingots or other material under treatment. 
(Accepted Septsmber 11, 1912.) 


17,225/12, J. E. Arnold, E. R. Arnold, and W. Per- 
cival, London. Generating gen Gas. [3 Figs.) 
July 24, 1912.—The present invention relates to improvements in 
apparatus for the production of gas by the action of a liquid upon 
a solid, and particularly to that type constructed with an outer 
casing ¢0 contain water, and a central chamber or inner recep- 
tacle within which the solid material to be acted upon by the 
water for the production of the = is located, the inner receptacle 
being provided with a removable lid. In such apparatus the 
water has had access to the solid gas-producing material through 
a perforated base in the inner receptacle. According to this 
invention, the upper end of the inner receptacle is provided with 
a box-like cover perforated at its side and base, and containing 
material for filtering the gas, the cover co-acting with a ring 
upstanding from a flange on the outer casing. so as to form an 
annular space, and a valve-controlled pipe from the annular 
8 to carry off the gas produced. The outer casing 1 has a 
p rower base 8 and an inwardly extending annular flange 3, to 
which is fixed by soldering or the like the upper open end of the 
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inner receptacle 4, which latter is fitted at 5 with a perforated 
plate to support the cartridge, the plate being located at a dis- 
tance from the lower end of the reeeptacle 4. Upstanding from 
the upper surface of the annular flange 3 is a ring 6, from which 
extends a pipe 7 controlled by a cock or valve 8, and generally 
connected with a pipe 9 extending for a distance into a container 
10 for water, which container may be carried in a socket 
bracket, extending from the casing 1. The pi 9 passes 
through a plug or the like 12, closing the open end of the con- 
tainer 10, and another pipe 13, also passing through the plug 12, 
carries away the produced gas. In order to close the open end of 
the receptacle 4, a box-like cover 14 is provided containing filtering 
material, such as cotton-wool 15, the base and sides of the cover 14 
being perforated, and so constructed as to leave an annular space 
16 between the cover and the ring 6. The top of the box-like 
cover 14 extends over the upper edge of the ring, and is fitted 
with packing to make an air-tight joint between the top of the 
ring nga ted pn gry | edge of the cover, and in order to hold the 
cover pi on to the -y it is fitted with some mechanical 
pressure device. (Accepted September 11, 1912.) 


13,068/12. W. H. Moore and Ambrose Shardlow 
and Co., Limited, Sheffield. Internal-Combustion 
Engines. (2 Figs} June 4, 1912.—This invention relates to 
internal-combustion engines, and comprises the arrangement and 


cock b, provided with a suitable hole formed in the socket y on 
the plug of the cock, a lever /, one end of which slides in the hole 
of the socket g, the otherend of the lever f engaging with the 
pin A, nny ag oe sliding wedge i to the drop-link j and 
governor-arm k. The working action of the device is as follows :— 
After the engine has been started, the stop-cock or valve a is 
opened to allow the water to flow from the cylinder-jacket or 
other source of supply ; the t of the opening to given 
es a gery the pressure of the water. A suitable dial is pro. 
vided, so that when once the particular amount of opening 
required has been ascertained, it is readily found afterwards. The 
action of this cock is to pass a certain maximum quantity to the 
regulating-cock, and this quantity can be passed irrespective of 
any variation in the head of water, as by opening or closing the 
Sr a or lesser amount, the throttling-action can he 
varied to suit the conditions. The quantity of water actually 
delivered to the vapouriser can vary from the above-mentioned 
maximum to zero, as it depends on the amount of opening given 
to the port in the regulating-valve b, and this is controlled by the 
governor through the governor-arm k, drop-link j, and lever /. 
When the load carried by the engine is a heavy one the quantity 
of water that is allowed to pass through the regulating-valve /) ig 
considerably more than when the load is reduced; when the 
load is a light one the quantity passed is cut down, and, if desired, 
the quantity delivered may be shut off entirely at whatever load 
it is found to be unnecessary. (Accepted September 11, 1912.) 


24,705/11. Albion Motor-Car Company, Limited, 
and T. B. Murra 





, toun. Internal-Combus- 

on Ss. [2 £3.) November 7, 1911.—This invention 
has for its object to provide in four-stroke cycle internal-combus- 
tion engines an improved form of valve mechanism of the piston 
type, such and so operated that large port-areas, rapidly opened 
and closed, are provided, while constricted or pocketed areas in the 
combustion space are avoided. A valve-mechanism made accord- 
ing to the invention comprises essentially a piston-valve—that is 
to say, an unported valve—working in a ported cylinder communi- 
cating with the combustion space of the engine cylinder, and 
embraced for a part of its length, which is of reduced diameter, 
by an unported sleeve externally fitting and working in the valve- 
cylinder. The piston-valve and sleeve are operated in phase from 
a half-speed shaft (driven from the engine crank-shaft) in such 
manner and so formed as to so control inlet, exhaust, and cylinder 
ports that the various functions of the cycle take place in due 
sequence, The valve cylinder—which in the example illustrated is 
axially parallel with the engine cylinder A—is provided with a 
fixed ported liner B. The outer end C of the piston-valve closely 

















fits within this liner B. The inner end D of the piston-valve is of re- 
duced diameter and fits within a sleeve E, which in turn externally 
fits within the liner B. Between the enlarged end C of the piston- 
valve and the end of the sleeve E adjacent thereto, there is thus 
an annular space. This space communicates by ports G through 
the liner with an 1 rtH ing into the combustion space 
of the engine-cylinder A. In such position as to be uncovered 
and covered by the movements of the valve end C are a series of 
ports K in the liner communicating with an annular exhaust- 
rt L. Similarly placed to the end of the sieeve E are ports M 
in the liner communicating with an annular inlet-port N. The 
sleeve E and the piston-valve C, D are operated by connecting- 
rods O, P from R, 8 (at about S80 deg. to one another) on a lay- 
shaft T, driven at half-speed by chain-gear V from the engine 
crank-shaft W in usual manner. It is apparent that as the piston- 
valve C, D moves out (that is away from the lay-shaft T) it 
uncovers the exhaust-ports K to the space between valve and 
sleeve and so to the cylinder-ports G, and as it moves in it closes 
them. Similarly, the sleeve E in moving in (that is towards the 
lay-shaft T) uncovers the inlet-ports M tothe cylinder-por's G, 
and in moving outcovers them. (Accepted September 11, 1912.) 
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pulsion, 
arrangement of the 
steam-turbines and 
engines are provided, and according thereto, 
compressed-air pumps are arranged in the length of the pro- 
peller-shaft between the steam-turbine and internal-combustion 
engine, these pumps having couplings enabling them to be 
ai ac rn 


‘en-on-the-Rhine, . Pro- 
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combination of parts and appliances for automatically regulating 
the injection of cooling water, consisting of a regulating-valve or 
cock a, provided with a graduated dial and connected to the 


combustion engine alone or to both engines simultaneously. 























In the arrangement shown, two Diesel engines a! and 6! and 
two steam-turbines c! and d! are provided. The shaft of each 
steam-turbine is arranged co-axiul with that of the corre- 
sponding Diesel engine, and between each steam-turbine and 
Diesel engine, in axial alignment therewith, is arranged a pump ¢ 1 
or fi, These pum 
ascom 
the fue! 
only, and are not directly connected with their pumps. The 
adjacent ends of the shafts of the internal-combustion engine, 
air-pump, and steam-turbine are 
clutches, so that various 


supply scavenging and charging air as well 
ressed air for starting, reversing, atomising, and injecting 
. The Diesel engines a! and b! comprise working cylinders 


couplings or 


provided with 
b d by coupling 


can be obtai 











hearth, so that the latter is open at both ends for passage of 





cylinder-jacket or other source of supply and to a regulating- 





or uncoupling these shafts. (Accepted September 11, 1912.) 
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THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


Aw ordinary general meeting of the above Insti- 
tution was held on Friday last, the 22nd inst., at 
Storey’s Gate, Westminster, the President, Mr. 
FE. B. Ellington, occupying the chair. 


REFRIGERATING MACHINES. 


After the formal business two papers were read 
in abstract. The first was entitled ‘* Vapour-Com- 
pression Refrigerating Machines,” besos J. Wemyss 
Anderson, Member. The second bore the title of 
‘‘ A Contribution to the Theory of Refrigerating 
Machines,” and was by Dr. John H. Grindley, 
Member. For the purposes of discussion, both 
papers were taken together. 

The first paper we reprint in part this week ; the 
second will be reproduced in an early issue. Mr. 
Anderson’s paper contained a discussion of details 
and complete installations of “er - plant, 
with appendices on the theory. Dr. Grindley’s 
paper gave Mollier and other diagrams for NH, 
and CO,, British units being used throughout. It 
also suggested a new cycle of operations, based on 
the well-appreciated fact that under-cooling CO, 
before freely expanding it causes a marked improve- 
ment in the performance of the machine. Dr. 
Grindle oe goer that the relatively hot liquid 
should & led, before passing the throttle, through 
a narrow tube surrounded by a second larger tube, 
through which the cold, dry vapour, ready to be 
compressed, would be passed, the liquid and vapour 
flowing in opposite directions, so that the transfer 
of heat could be effected in a nerative manner. 
The liquid would thus be cooled before being freely 
expanded, while the vapour would become super- 
heated to the upper temperature ¢,. The vapour 
would then be compressed in a well-jacketed cy- 
linder, as near as possible isothermally. The work 
done would be the same in the new cycle as in the 
old one, but a notable gain is claimed in the refri- 
gerating effect. 

Professor C. Frewen Jenkin was the first speaker 
in the discussion. He considered that Mr. Ander- 
son’s paper formed a very useful summary of the 
present practice in refrigeration in all its subdivi- 
sions. He wished also to comment favourably upon 
the great amount of work shown by Dr, Grindley’s 
paper, particularly in the preparation of the tables 
he had submitted, and of his very ingenious and 
interesting new diagrams. If he (the speaker) felt 
called upon to offer some rather severe criticisms, 
he hoped they would not be taken as indicating 
want of appreciation of the value of the papers. He 
thought it wasa great pity that both the authors had 
used the Fahrenheit degree in place of the Centi- 
grade. He was not an advocate of the Continental 
units,as he regarded them as much more troublesome 
than our own, which were bad enough. But without 
adopting the kilogramme, the metre, or any other 
foreign units, he felt that the use of the Centigrade 
degree was an enormous advantage. It made the 
Continental diagrams the same as the British. The 
Continental diagrams were calculated in calories— 
that was to say, kilogramme-Centigrade degrees per 
kilogramme, and ours were in pound-Centigrade 
degrees per pound, with the result that the two 
weights cancelled out, and the two diagrams were 
identical. The ‘‘ latent heat,” ‘‘ the total heat,” the 
“entropy,” and the ‘specific heat ” were the same 
in English, French, German. He felt, there- 
fore, that it was a pity to go back to the Fahrenheit 
units, which were no longer used in most of the 
text-books, such as Ewing’s ‘‘Steam-Engine ” and 
‘* Mechanical Production of Cold,” Peace’s ‘‘ Steam 
Tables,” &c. The use of the Fahrenheit unit was, 
in his opinion, a step backward. 

He thought that Dr. Grindley’s ingenious sug- 
gestion of a new cycle, which depended on isothermal 
cooling to obtain its enormous advantages, was 
almost impossible to carry out in practice, and 
the author had not given any hint of how it 
could be carried out. The heat interchanger was 
of no use unless it were possible at the same time 
to do isothermal compression. All engineers were 
familiar with the great advantages of isothermal 
compression in air-compressors. Most makers used 
duplex or triplex compressors, and compressed in 
stages, cooling in between as an approximation ; but 
the speaker never heard of anyone who had 
succeeded in compressing isothermally. Indeed, it 
seemed to him that it was impossible. He had 


repared diagrams to show what could be done. 
hese diagrams were then thrown on the screen. 


y 


The first is reproduced in Fig. 1, annexed. 
In this the wet cycle was represented by the 
di m BD, FEB. The dry. compression 
cycle was represented by BD,C GE. The third 
cycle in this diagram, in which he had assumed 
it possible to do isothermal cooling, would be 
represented by B D, C H B, the upper triangle 
HG E being saved. It was not possible to begin 
isothermal cooling at C, because the cooling water 
was not cold enough. Adiabatic compression was 
therefore carried up to H, and then Dr. Grindley’s 
assumption might be taken as possible and iso- 
thermal compression carried out from H to E. 

The second slide (Fig. 2) showed Dr. Grindley’s 
cycle BD,CHE. CH represented the inter- 
change of heat, and HE the proposed isothermal 
compression. The speaker had shown a modifica- 
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tion, HGE, to Dr. Grindley’s cycle which, he 
believed, would represent what would really occur, 
since it was impossible to do isothermal compression. 

Professor Jenkin then proceeded to show on the 
blackboard the results obtained for the five cycles 
referred to. The figures refer to the same con- 
— as those supposed in line 3 of Dr. Grindley’s 
table :— 








Heat _ Relative 
ag 4 Rejected Size of Remarks. 
7 W in Pump. Pump. 
B.Th.U. | 
1 5.09 | 0 15 Wet compression. 
2 5.05 0 19 Dry comppession. 
3 5.45 13.7 19 Dry compression and iso- 
| thermal cooling. 
4 6.2 24.8 21 + (Olaimed for Dr. Grindley's 
| cycle. 
5 5.04 0 21 \Interchanger and adiabatic 


— | compression. 


The value of the coefficient B (refrigerating 
effect divided by work done in the compressor), 
given with the first cycle with wet compression, was 
5.09 ; in the second, 5.05 ; in the third, 5.45, for 
dry compression, with a little bit of isothermal cool- 
ing toimproveit. No. 4 represented Dr. Grindley’s 
cycle; the figures, taken from some new data, 
did not exactly agree with Dr. Grindley’s figures, 
but the differences were unimportant. The figure 
6.2 represented the big gain that Dr. Grindley 
ho for, but No. 5 showed what the speaker 
believed would actually happen in the cycle. The 
fact was that the whole of the gain depended on 
the isothermal compression. If it were possible to 
effect isothermal compression, the interchanger 
would be of use ; otherwise it was useless. The value 
was 5.04 for the interchanger without isothermal 
compression ; it was not quite so good as the wet- 
compression cycle, but just about the same as the 





dry. Inthe next column he gave the heat rejected in 





729 
the pump. In cycles 1 and 2 there was, of course, 
adiabatic compression, and no heat rejected. In 


the case of No. 3, he had assumed some isothermal 
compression, and the number of thermal units 
rejected was 13.7. In Dr. Grindley’s cycle (4) the 
units rejected were 24.8. In the last instance there 
was again nothing. 

Another point of interest was brought out in 
the next column. What, he would ask, was 
the size of the pump? Dr. Grindley had not 
mentioned that fact, although a very important 
one. The figures were, roughly, 15, 19, 19, 21 
and 21. Dr. Grindley’s compression cylinder was 
considerably bigger than the ordinary cylinder, 
and that was a very serious drawback. He would 
be very glad if Dr. Grindley had any suggestions 
to make with regard to the possibility of iso- 
thermal compression. They would be of great 
value, not only in the type of machinery under 
discussion, but in other types. There was a point 
in Mr. Anderson’s paper te which he would refer. 
Mr. Anderson had not included in his list of points 
for research, though he referred to it in speaking, 
the need for accurate data with to re- 
frigerants. It appeared to the speaker to be of 
the greatest importance that accurate data should 
be obtained. e had been working for more than 
a year on CO,, and had extended the range of the 
data available from — 30 deg. down to — 50 deg., 
and he believed that he had corrected a good many 
small errors. They were not of much importance, 
but the figures he had obtained were, he thought, 
more ‘accurate than those given in Mbollier’s 


ms. 

r. Gardner T. Voorhees, M. Am. Soc. M.E., 
was the next speaker. In connection with Mr. 
Anderson’s reference to American practice, he said 
he was neither a compression nor an absorption- 
machine man, but was supposed to be both. He 
considered that the absorption machine held its 
own, at any rate in America, with the compression 
machine. He held decided opinions on the relative 
value of wet and dry compression, but as that 
subject would be discussed at a meeting to be held 
in ember, he would not then enlarge upon that 


int. 

“~ the United States the best compressor practice 
was to pump practically saturated vapour from the 
refrigerator, and if the attempt were made to 
utilise the superheat in the vapour, it would be 
found that the compressor would fall off in capacity. 
Mr. Anderson’s paper and most text-books over- 
looked the important question of volumetric effi- 
ciency. Ina steam-engine it was well known that 
the indicator-card did not show ‘the true steam 
consumption because of cylinder condensation, 
which was a function of the difference between the 
inlet and outlet temperatures of the steam. Con- 
versely, the refrigerating compressor indicator- 
cards did not show the true weight of gas handled 
by the compressor, and, on account of superheating, 
the amount actually handled was less than that 
shown by the card. The question of volumetric 
efficiency was thus introduced, and this was a 
function of the difference in the temperatures of 
the gas from and to the compressor. Mr, Ander- 
son, in the case cited in his paper, should have 
taken the volumetric efticiency as 85 per cent., 
which would have increased the size of the com- 
pressor by 174 per cent. 

Mr. Voorhees then alluded to the great amount 
of work involved in turning Mollier’s diagrams 
into British values, and added that Dr. Grindley’s 
new diagrams for CU, and NH, would prove most 
valuable. He then referred to the theoretical 
values of the refrigeration shown in the first 
table of Dr. Grindley’s paper for the case in 
which the process was carried out between the 
temperatures of 10 deg. and 824 deg. Dr. Grindley 
showed with these figures 374 per cent. more re- 
frigeration and 43 per cent. more performance 
for his new cycle. ough the theoretical deduc- 
tions were correct, he considered the theory 
incomplete. From a more complete theoretical 
and also from a practical point of view it would be 
impossible to obtain the uired isothermal 
compression. It was not possible nr with a 
very low speed or with a very small bore and 
long stroke to approach to isothermal compression. 
Consequentl iabatic compression would result. 
Using the Mollier-Grindley diagram, Fig. 4 of the 
paper, with a practical exchanger, gas to the com- 
pressor could be heated to 70 deg. and the liquid 
cooled to 68 deg., and for this 28 per cent. more 





refrigeration would result. But with adiabatic com- 
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pression 35 to 41 per cent. more power would be 
required, and the compressor would have to be 18 
per cent. larger, because of the lower volumetric 
efticiency with the hotter gas and higher discharge 
temperature. Dr. Grindley’s system would there- 
fore give with 10 deg. refrigerator and 824 deg. 
condenser, for CO,, 20 per cent. less performance 
than would a compressor on the old system. An 
NH, compressor would similarly give less per- 
formance. 

Mr, F, A. Willcox, of Messrs. J. and E. Hall, 
Limited, in the course of a long speech, said that 
Mr. Anderson had stated that the progress made in 
refrigeration had been more of a commercial than 
of ascientific nature ; and that no branch of mecha- 
nical science had received less aid in this country, 
from research or from published accounts of prac- 
tical progress, than that of mechanical refrigeration. 
He did not agree with that. He thought that any 
progress which involved the application of the laws 
of Nature to the service of man was scientific pro- 
gress, an opinion which its commercial value 
merely strengthened. Scientitic investigations 
had assisted the developments of the industry. 
The CO, machine, for instance, had come to his 
firm in the form of a laboratory apparatus. When 
it was found that it would give useful results, they 
had set to work to see how the performance could 
be improved. Professor Willhausen had investi- 
gated the subject, and experiments were made first 
in regard to the cooling of the liquid as it passed 
from the condenser to the regulating-valve. In 
another series of experiments a CO, machine was 
fitted with an expansion cylinder, one aim being 
to determine the performance under all practical 
ranges of water-cooling, temperature, and brine. 
At the present moment other experiments were 
being carried out in conjunction with Sir Charles 
Parsons. The chief object of all this work was to 
make refrigerating machines absolutely reliable. 
The machines were put to such important uses 
that any auxiliary was unjustified unless the saving 
effected were enormous. 

Some years ago, in the Zeitschrift fiir Kiilte 
Industrie, Mr. Kramer had shown that there was 
comparatively little reason for using an expansion 
cylinder, though the results of his experiments 
showed a saving under certain conditions. In spite 
of these, however, the machines made by the firm 
at the present time were simple CO, refrigerating 
machines. His own firm, though builders of CO, 
machines, had investigated the performance of the 
ammonia machine, beginning with brine cooled to 
45 deg., and ranging to — 20 deg., with all ranges 
of cooling water from 50 deg. to 95 deg. and 
100 deg. These experiments were commenced 
before the reading of a paper, by Herr Tegel- 
meyer and Mr. Shipley, of New York, on ‘‘ Wet 
and Dry Compression in Ammonia Machines.” 

At first the machine was run with the tempera- 
ture of the gas leaving the compressor equal to 
that of the condenser water at the outlet. It 
was soon found that better results followed if the 
gee on leaving the compressor was superheated. 

When Tegelmeyer published his results, it was 
shown that, to get the best performance out of 
such a machine, a superheater should be used. The 
ammonia carried over in the liquid form should be 
removed, and superheated gas left. Tegelmeyer 
had claimed a saving of 10 per cent. to 15 per 
cent. (maximum) for this process, and this was 
confirmed by his firm’s experiments. But Tegel- 
meyer also showed that that saving was accompanied 
by serious disadvantages. For instance, special 
pumps were necessary as well as the use of metallic 

king. Messrs. Hall had put down a cold-storage 
installation at the Pathological Laboratory at Cam- 
bridge, comprising six chambers, which could be 
kept at accurate, but different, temperatures. Mr. 
Anderson had referred to the need of uniformity 
and accuracy in this matter. These chambers had 
been kept for approximately 70 days without vary- 
ing a single degree in temperature. Other experi- 
ments connected with the de-frosting of’ frozen 
meat had resulted in an installation now working in 
Smithfield Market. The work of other manufac- 
turers furnished further evidence of the application 
of scientific knowledge in manufacture. 

Referring to dry air for blast-furnaces, mentioned 
by Mr. Anderson, Mr. Willcox said that some years 
ago a paper was read before the [ron and Steel Insti- 
tute on cooling the air in stages instead of in one 
operation. This question was purely one of thermo- 
dynamics. Since then Messrs. Stern had investigated 
the value of covling in stages, and they were, he 





believed, working a plant on this method. Mr. 


' Anderson had said that the standard of engineering 


in mechanical refrigeration was up to the best 
British standard. That was so. It was maintained 
by the consulting and inspecting engineers. Abroad 
there were such firms as the Linde Company, Sulzers, 
Escher Wyss, Borsig, &c., and their practice was 
similar to that of manufacturers in England. | 

He did not think there was much advantage in 
adopting a standard unit of refrigeration. Inquiries 
varied ; sometimes it would be for a machine to 
make so much ice, or to make so much ice in cool- 
ing chambers of different sizes, andso on. As to the 
relative efficiencies of the refrigerants, most manu- 
facturers made two, if not three, kinds of machines, 
and were aware of the advantages and disadvan- 
tages of the different types; there was an ample field 
for each type. The advantages and disadvantages 
of wet and dry compression had been fully dealt 
with by Tegelmeyer and Shipley. Shipley claimed 
enormous advantages for dry compression, but the 
speaker had examined some of his results and did 
not think the heat balances were quite correct. 
If that were the case, the results were useless. 
As to compound compression, Messrs. Linde and 
Messrs. Haslam had made many machines working 
on compound compression, and presumably know- 
ledge was available therefore on this point. With 
regard to the variation in the amount of refrigera- 
tion in a given machine in case of under-charge and 
over-charge, experiments had been made on this 
point with CO, and ammonia machines. The CO, 
machine had been set so that the temperature in 
the CO, condenser was about 10 deg. higher than 
that of the water. The charge was increased, the 
effect being to raise the pressure in the condenser 
and increase the power. With the increased out- 
put, the extra power was increased in about the 
same proportion. His firm had also gone into the 
value of cooling liquid refrigerants in the evapo- 
rator before expansion, and he would hand to 
the Secretary the figures obtained. As to the 
deterioration of the refrigerant, due to re-use, he 
had made experiments to see whether the ammonia 
became decomposed into nitrogen and hydrogen, 
and would be inflammable. Over a cock on the 
discharge-pipe he had placed a kind of Davy lamp 
to prevent flashing back, and while the gas was 
leaving the compressor at 300 deg. he had put a 
lighted candle to it, with the result that the candle 
was extinguished. Competent engineers, however, 
had stated that the gas did ignite. 

Mr. J. T. Milton said, as President of the Cold- 
Storage Association, that if the Institution of 
Mechanical Engineers appointed a Research Com- 
mittee to carry out work on this subject, the Cold- 
Storage Association would be very pleased to 
nominate some one to serve on it and represent the 
users, if invited to do so. 

Mr. R. J. Cracknell said that Mr. Anderson’s 
criticism, that the absorption machine could not hold 
its own against the compression machine, was con- 
trary to evidence he had in his possession. The 
absorption machine would produce a ton of ice per 
day with 48 lb. of steam per hour, including that 
required for auxiliaries. On the compression system 
the power required, including auxiliaries, was never 
less than 3 horse-power per ton of ice ; sometimes 
it was 4 horse-power. For an ice factory of 20 to 
50 tons capacity, taking 34 horse-power per ton 
(the power was often 50 per cent. greater than the 
actual power required for the compressor), and using 
a compound condensing engine taking 16 lb. of 
steam per horse-power, 56 lb. of steam would be 
needed per ton of ice, against 48 lb. for the absorp- 
tion machine. In a 20-ton ice factory on the absorp- 
tion system, recently erected in Holland by his firm, 
154 tons of ice were made per ton of coal, including 
power for auxiliaries, for the electric-light dynamo, 
and for an adjoining workshop. In six months’ 
running 14 tons of ice had been made per ton of coal. 
In tendering for this contract the highest guarantee 
for the compression system had been given by a 
German firm, and was only 13:1. He knew of 
two instances in which absorption machines had 
recently replaced compression machines, with a 
very large saving of coal. The absorption machine 
could therefore more than hold its own. In cases 
where exhaust steam was available results could be 
obtained with the absorption machine which were 
not otherwise possible. 

The President then brought the meeting to a 
close, announcing that the next meeting would be 
held on Friday, December 20, when the discussion 
would be resumed, 





COAST EROSION AND PROTECTION. 
No. IV. 


By Ernest R. Marruews, 
F.R.S. (Ed.), F.R.G.S., 
Engineer of Bridlington. 

Errect or Harsour PRoJections on 
Coast Ltngs. 

Berore describing various types of sea-defences 
and the merits or demerits of each, some mention 
should be made of the effect. of harbour projections 
on coast-lines. 

When schemes for the construction of harbours 
are being considered, the effects upon the coast- 
line, generally of the seaward projection of harbour 
walls, are not always given sufficient consideration. 
This is a matter of the greatest importance, as it 
has frequently occurred that until a harbour wall was 
run out there was no depletion of the beach or 
erosion of the cliffs. The author’s experience 
has taught him that the usual effect of such a wall 
is that if the travel of material on that coast is 
from North to South, as on the East Coast, there 
is an accumulation of shingle on the north side 
of the harbour wall, extending northwards to a 
distance which is regulated entirely by the extent 
of the projection seawards of the wall, and on the 
south side there is a depletion and erosion, which 
extends to a similar or often toa greater distance 
to the south of the harbour walls. Of course, 
there are exceptions to this rule. A good illus- 
tration of the rule is to be found in the case 
of the Lowestoft Harbour. The Bridlington Har- 
bour affords a less striking example of the same 
thing. 

If the travel of material along the coast is from 
West to East, as it ison the South Coast, the bank- 
ing up will occur on the west side of the harbour. 
No better example of this can be cited than that 
of the Hastings partly constructed harbour. Since 
the partial erection of the western arm of this 
harbour the scouring action by the sea on the 
cliffs immediately to the east of the harbour 
has been most pronounced, and, in fact, is already 
a serious matter before the harbour is completed. 
When the harbour walls are finished, the portion 
of the foreshore immediately to the west of the 
harbour will be greatly improved, as there will be 
a considerable accumulation of shingle on that side 
of the harbour extending probably a mile westward, 
but the scouring action on the cliffs to the east of 
the harbour will be increased. 


A.M. Inst. C.E., 
F.G.8., Borough 


Types or Sea-WaLts. 


Before dealing with the construction of sea-walls, 
it may be emphatically stated that groynes alone 
are not sufficient for the protection of a coast-line ; 
they are necessary to keep the beach, but a per- 
manent sea defence running parallel to the coast is 
also necessary if the come of the sea are to be 
prevented. As an example, Figs. 25 and 26, on 
the opposite page, show two pieces of the wasting 
Holderness coast, where further protection is needed. 
While on some parts, where land of a very moderate 
value has to be protected, a very much cheaper 
structure than a sea-wall will answer the purpose, 
such as a timber sea defence, or a combination of 
timber and concrete, as will be suggested in a subse- 
quent article, the coast-line forming the sea-front 
of every seaside town of any ~< ee should be 
protected by a well-built sea-wall. It is proposed 
to discuss some of the different types of sea-walls 
which have been constructed around our coasts, 
and to give a brief description and illustrations of 
a number of well-built walls. The first class of 
wall to be dealt with is the stepped type. 

Stepped-Face Type.—It will be pretty gene- 
rally admitted that walls of the stepped-face type 
are the most satisfactory, as they break up the 
receding wave, and prevent, to a large extent, 
that scouring action at the base of a wall which 
occurs in most of the other designs of walls. Not 
only so, but if the wall is stone-faced or concrete- 
block faced, the first cost is usually the last. It 
must be admitted, however, by those who advocate 
this class of wall that the reason why stepped 
walls are not more often adopted is that they are 
expensive to build, for the reason that the material 
in the structure is not economically distributed. 
In spite of this disadvantage, however, the advan- 
tages of walls of this type are many. ere 
walls may be faced with stone or concrete blocks ; 
mass concrete is not suitable. Where stone can be 
brought to the site at a fairly reasonable rate, it \s 
better that the wall should be faced with this 


























Nov. 29, 1912. ] 


ENGINEERING. 


73! 





material—that is, provided a suitable stone be 
selected. It often occurs, however, that the cost 
of the carriage of stone — its use. The two 
sea-walls erected by the author at Bridlington, 
illustrated in Fig. 27, page 732, are stone-faced 
and have concrete backing, and these walls, known 
locally as the Royal Prince’s Parade Extension Sea- 
Wall and the Low Sea-Wall (Victoria Sea De- 
fences), will now be described in detail. Fig. 28 
shows the Parade Extension under construction, 
and Fig. 29 the method of putting in the founda- 
tions. Fig. 30 shows a cross-section through the 
former and Fig. 31 a section through the latter of 
the two walls. 

Stepped-Face Walls at Bridlington. Parade 
Extension Sea-Wall.—This wall (Fig. 30) is 355 ft. 
in length, and has foundations and backing of Port- 
land cement concrete, 6 to 1—viz , 1 part Portland 
cement, 1 part fine sea-gravel, and 5 parts coarse 
sea-gravel ; the aggregate had to be capable of 
passing through a 2}-in. ring. The stone with which 
the wall is faced is Bramley Fall rock-faced stone, 
and this was used partly with a view of matching 
the old Prince’s Parade wall, which is thus faced. 
The first six courses are in stretching bond, 
the stones being not less than 5 ft. long by 3 ft. 
wide by 1 ft. 103 in. to 2 ft. 1 in. deep. Then 








were laid on their natural bed, and where the 
curved portion of the wall occurs, the stones were 
cut to suit the radii. The top of this new sea-wall 
is 27 ft. 9 in. above sand level, 29 ft. 9 in. above’ 
clay level, 34 ft. 7 in. above the bottom of the 
foundations, and 17 ft. 6 in. above high water of) 
spring tides, which reach a level of 10 ft. above 
Ordnance datum. The top of the foundations was 
constructed 2 ft. 10 in. below Ordnance datum ; 
high water of ordinary tides (neap) reaches a! 
level of 6 ft. 6in. above Ordnance datum. The'| 
tide flows for six hours, and ebbs for six, and the | 
range of the tides is about 16 ft. The wall is| 
constructed in plan somewhat in the form of an | 
elliptical curve ; the concave and convex curves at | 
the south end of the extension were set out toa 
75-ft. 6-in. radius, and the curve at the north end 
to a 40-ft. radius. 

The concrete foundations of the wall were carried | 
well down into the boulder clay (see Fig. 29, page 
732) ; they are 4 ft. 8 in. in depth, and 15 ft. 6 in. in 
width. The portion of the wall at the north end of 
the extension is built with a vertical face. The face- 
joints were pointed up with Roman cement. The 
pointing up of the face-joints of a sea-wall is a very 
important matter, as there is a danger of air and 
water penetrating the joints, and by their pressure 





surface water (cast-iron pipes of water-main strength) 
were built into the sea-wall where required, fitted 
with flaps with gun-metal hinges ; 2}-in. trunking- 
pipes were placed through the wall at an average of 
20 ft. apart ; they were inserted on a level with the 
top of the foundations, which was approximately 
clay level. It isn to make ample provision 
for the carrying off of any subsoil water from the 
back of a sea-wall. The wallis faced with stone, the 
courses being built in Flemish bond; the headers are 
3 ft. 6 in. in length by 1 ft. 7 in. in the bottom 
courses, and | ft. 6 in. in the top courses by 2 ft. 6 in. 
on the face, and the stretchers are not less than 
5 ft. in length (many are 7 ft. in length) by 1 ft. 7 in. 
in depth from bottom to top by 2 ft. 6 in. in 
width. There is a cornice 2 ft. 6 in. in depth on 
the wall, projecting 12 in. beyond its face ; man 
of the cornice stones are not less than 4 ft. in length 
by 3 ft. 6in. in width, arid are secured to one 
another by a cement Y dowel 4 in. by 4 in., except 
in the parts of the wall that are more likely to 
affected by the force of the sea; in these parts the 
cornice and coping are connected horizontally by 
means of 3-in. by 3-in. granite dowels, 6 in. long, 
set in neat cement, two dowels, placed one above 
the other, being inserted in each joint. 

A special feature in this wail is the method 
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follow three courses, in which the. stones are 5 ft. 
long by 1 ft. 9 in. deep by 3 ft. wide. As to the 
set-back of each course, this is greatest at the base 
of the wall, and least at the top of the wall. The 
first three courses have a 12-in. set-back, the 
next two a 9-in., and the following four courses 
a 6-in. set-back. From the tenth course inclusive 
and upwards the wall is built in Flemish bond, 
each header being 3 ft. 6 in. long by 1 ft. 6 in. 
deep (average) by 2 ft. 6in. wide on face, the 
stretchers being 5 ft. long by 1 ft. 6 in. deep 
(average) by 2 ft. 6 in. wide. These courses 
have each a 4-in. set-back. In constructing this 
wall it was necessary to run the courses parallel 
with those of the old Prince’s Parade wall; as the 
new wall, however, projects further seaward, it 
is of greater section Reem the old. As to the pro- 
vision for the throwing back of a wave, a dressed 
cornice is placed on the top of the wall, projecting 
15 in. (Fig. 30); this is 2 ft. 6in. in peas? and the 
length on the face of the stones is not less than 4 ft. 
They are also 4 ft. in width. The stones are bonded 
to one another horizontally by cement V-shaped 
dowels 3 in. by 3 in. by 12 in., the holes being cut 
in the vertical joint of the stone, and cement in a 
semi-fluid condition poured in. 

The wall is surmounted by a heavy coping, 
formed of dressed stones, the outside surface being 
rock-faced and having a 2-in. drafted margin ; the 
coping stones are 3 ft. in depth by 4 ft. in length 
by 2 ft. 6 in. in width; some of them measure 
from 7 ft. to 8 ft. in length, and weigh nearly 4 tons. 
This coping has a bible-back top, which forms a 
convenient seat. Each stone is bonded to the next 
horizontally by means of two granite V dowels, each 
being 3 in. by 3in by 6in., and set in neat cement 
(see Figs. 32 to 37); 8-in. semi-circular weep-holes 
were cut through the coping every 6 ft., so as to 
allow water to run off the parade. All stones 








and elasticity causing stones to move after the blow 
of a wave. Much damage is often done in this way. 
Wrought-iron land-ties, 1? in. in diameter, were 
fixed at intervals. This new sea-wall has no apron 
at its base; the reason for this is that the scour at 
the base of the wall is really very little, if any, 
owing to the wall having been designed in the 
stepped form. 

Description of Low Sea - Wall.—This wall is 
similar in design to the one just described, but is of 
a much lighter section. It is 455 ft. in length, and 
is faced with Bramley Fall rock-faced stone (see 
Figs. 27 and 31, page 732). It has foundations and 
backing of 6 to 1 concrete, as previously described for 
the Prince’s Parade sea-wall. The foundations are 
in the boulder clay ; they are 9 ft. in width and 
4 ft. in depth. The top of this wall is 13 ft. above 
sand-level, 16 ft. above clay-level, 21 ft. 7 in. 
above the bottom of the foundations, and 8 ft. above 
high water of spring tides, the bottom of the foun- 
dations being 3 ft. 7 in. below Ordnance datum. 
The wall is 8 ft. in thickness at the base and 
5 ft. 8 in. at the top. 

The wall is a very low one; this was neces- 
sary in order to be able to construct terraces 
at the back of it. If it had not been for 
that consideration it would have been constructed 
at least 5 ft., probably 6 ft. or 7 ft., higher. It 
is, however, 3 ft. higher than the old wooden 
sea-defence which it replaced. It is most difficult 
to construct a low wall which will be sufficiently 
strong to resist the action of the sea; but this 
difficulty was overcome in the manner to be 
described. Wrought-iron land-ties, 1? in. in 
diameter, were put in at intervals; some of these 
were secured to 9-in. by 9-in. pitch-pine piles, and 
others to the concrete retaining-wall which runs 


adopted- to secure the coping stones; these are 
attached to the cornice by means of 3-in. circular 
wrought-iron dowels, 2 ft. 6 in. long (Figs. 35 
to 37) inserted into the cornice to a depth of 
18 in., and into the coping to a depth of 12 in., and 
set in neat cement, the oles in the stone being 
drilled 3$in. in diameter in order to allow the cement 
to form a key around the iron. Two of these dowels 
were inserted to every coping and cornice stone, 
and the holes were cut at distances not less than 
9in. from the ends of the stones. The method 
of fixing these dowels was as follows :—Circular 
holes 18 in. deep having been drilled in the cornice, 
and holes 12 in. deep in the coping, the dowels were 

ut in position in the coping, the hole in the stone 

ing first filled with fairly stiff neat cement ; the 
dowels were then hammered in. After the dowels 
had remained for about two days to allow the cement 
to become well set, the coping stones were picked 
up by the crane, turned right side up, and a 
into position, an inch neat cement bed having been 
spread ready to receive them. A V-groove was 
cut across the top of the cornice stones, leading 
to the 4-in. cavity which surrounded the dowels, 
and along this groove liquid cement was run. 
This method of fixing proved very satisfactory, and, 
the author believes, was entirely ciginal, To 
secure these stones still further, 12-in. by 5-in. by 
3-in. horizontal wrought-iron dowels in the shape 
of lewises were also inserted (Figs. 35 to 37). It 
was more difficult to fix these, but the difficulty was 
overcome by cutting holes 7 in. deep, from back to 
front, by 6 in. in width by 4 in. in depth in the 
coping stone which had already been fixed. Cor- 
responding holes opposite to these were cut in the 
coping about to put in position; these were 
12 in. in depth. The horizontal dowels were tem- 





parallel to the low sea-wall, and which was built at 
the back of the promenade. Six-inch outlets for 





porarily inserted im these holes, and a #-in. dia- 
meter wooden runner (about 24 in. long) was placed 
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under each of the dowels, and attached to the) 
centre of the latter was a copper wire, When the | 
coping stone had been put in position, the wires | 
were pulled and the Sowels were drawn into) 
their proper positions. The dowels weigh nearly | 
4 cwt. each, and they were hammered out to 
shape. The vertical joints between the stones 
were pointed up with Roman cement, and liquid 
cement (neat) was poured in at the top joint, filling 
not only the vertica! joint between the two stones, 
but also the cavity around the dowels ; this method 
of fixing proved quite satisfactory. The cornice 
and coping were continued around the two flights 
of steps, and secured in the manner just described, 
the cornice ending abruptly by means of a specially 
dressed stop-end. The portion of the wall that 
is continued around the steps has a vertical face. 
At the back of the wall, and at the back of the 
coping surrounding the steps, is a stone seat. 
Construction of Steps.—Two narrow flights of ste’ 

and one broad flight have been built leading to the 
sands ; the former are 6 ft. 2 in. wide (Figs. 38 and 
39, on the opposite page), the latter 15ft. A flight 
of steps, 6 ft. 2 in. wide, also leads from the Beacons- 
field sea-wall on to the foreshore (Figs. 40 and 41). 
In each case the steps are of Norwegian granite 
2 ft. 6in. in depth by 12} in. in thickness, and 
not less than 4 ft. in pr They have 7-in. 
risers and 11-in. treads, and a $-in. bed joint of 
cement. The flights of steps and the landings are 
a by a solid bed of concrete, 6 to 1 under 
the bottom 


steps, and 9 to 1 under the remain- 
ing =. They are inserted into the walls on 
each side from 9 in. to 12in. The cost of these 
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steps in position was 38s. 6d. per lineal yard ; to 
this must be added the cost of the concrete which 
supports them. The landings were formed of 
granolithic concrete in situ, 2 to 1, 6 in. in 
thickness, and resting on the 9 to 1 concrete 
foundations. Concrete formed in this way proves 
most satisfactory. It should be pointed out that 
the narrow flights of steps leading from the low 
sea-wall do not stand out in plan beyond the face 
of the wall, but are built within the line of the 
wall. This plan should, wherever possible, be 
adopted, because when they project beyond the 
face of the wall they cause a scour on the foreshore. 
The foundations of a flight of steps have been 
known to be almost undermined by the scour pro- 
duced by such a projection; sheet-piling and other 
methods have had to be adopted to prevent this scour. 
Moreover, when set inside the line of the wall they 
are protected from the force of the sea. 

Concrete Arch.—The promenade at the back of the 


low sea-wall is supported by a concrete arch (see | 
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Fig. 31, above), which springs from a concrete 
retaining-wall on one side, and from the sea-wall on 
the other side. This retaining-wall varies in height, 
but it averages 7 ft. It is constructed of 6 to 1 
concrete, and has a vertical face and a clay founda- 
tion. It is 3 ft. 6 in. in thickness at the base and 
2 ft..6 in. at the top. The concrete arch is 9 in. in 
thickness at the crown; 1 ft. 3 in. in thickness at 
its springing from the low sea-wall, and 1 ft. 9 in. 
in thickness at its springing at the retaining-wall. 
It is 25 ft. in width, and rests on an under arch 
formed of 6 in. of block-chalk. There is a fall of 
6 in. in the bottom terrace towards the low sea- 
wall. The author considers that a concrete arch 
should be put in at the back of a sea-wall wherever 
the sea is likely to fall frequently with considerable 
weight upon the promenade at the back of such 
wall. If the filling at the back of the sea-wall 
settles, the surface of the promenade will not be 
continually depressed, owing to settlement, for the 
reason that the promenade is self-supporting. A 
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Fic. 43. Perspective View or BraconsFieLy 
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ee Fic, 44. Concrere-Biock Watt at Maroare, 
j SS $ Se act Fic. 45. ALEXANDRA SeA-WALL, BrIpLINGTON, 
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(ounterforts | | posi™® 
7 Sapare Sie os WMOST. | promenade at the back of a seawall should not be 
i —~—— HW MO.ST. | constructed with a camber and drained on to gullies, 
HWMOT _ but should have a cross fall towards the sea and 


| discharge direct on to the foreshore. Quite recently 
oT en |the promenade throughout at the back of the old 
ee Prince’s Parade wall has been altered in this way. 
It was cambered previously, Gullies cannot, during 
; a heavy sea, carry away the water quickly enough. 
Ki Beaconsfield Sea-Wall, Bridlington.—This wall is 
a. Datum illustrated in Figs. 42 and 43, above, and may be 
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J briefly described as follows :—It is 340 yards in 
length, and was designed by Mr. Samuel Dyer, one 
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of the author’s predecessors. It was constructed in 
1888 at a co:t of 10,0001., or 291. 8s. per lineal yard, 
and is a tine piece of work. It has a stone face of 
Bramley Fall rock-faced stone with concrete back- 
ing. Unlike the new sea-walls just described, this 
wall has counterforts 20 ft. apart (centre to centre) ; 
these are 3 ft. 6in. by 3ft.6in. As to the face of the 
wall, the depth of the courses varies from 1 ft. 3 in. 
for the bottom courses to 10 in. for the top courses. 
Wrought-iron tie-rods, 1} in. in diameter, are fixed 
at intervals. A typical section of this wall is 
reproduced in Fig. 42, on the preceding page, and 
on this section general dimensions are given. A 
perspective view of the wall is given in Fig. 43, 
also on the preceding page. On the dressed coping 
there is fixed a heavy fand-rail. 

2. Concrete-Block-Faced Walls (Fig. 44, page 733). 
— Where stone is out of the question, owing to cost, 
concrete blocks may form the stepped face of the wall. 
It is preferable that these should be faced with flints 
or granite spalls or basalt to assist in resisting the 
wearing action of the shingle on the face. ‘hey 
should also be so moulded that each block will key 
into the next, and it is better that the beds be not 
too smooth ; this may seem a trifling matter to 
mention, but it is really very important. The 
wall at Margate, shown in Fig. 44, is faced with 
concrete blocks, and these are faced with flint. 

Smooth-Faced Walls.—A wall with a smooth 
face, especially if it be a curved face, creates 
& very much greater scour at the base than a 
stepped-face wall. Walls built of mass concrete 
are to be deprecated, as they are a constant source 
of expense. ~The Alexandra sea-wall at Brid- 
lington is a good example of the inefficiency of a 
sea defence of this type (Fig. 45, page 733) ; it isa 
continual expense, the face of the wall having to 
be frequently repaired. In one winter the face of 
the-wall was repaired at a cost of over 1501 ; 
it has just been repaired again at a cost of 80. 
Loose stones upon the foreshore are hurled with 
great force during a storm against the face of the 
wall, the result being that cracks occur in all direc- 
tions ; water and frost get into these, and large pieces 
of concrete forming the face of the wall break away. 
This wall, which is 340 yards in length, was con- 
structed in 1879 at a co:t of 5657/., or 161. 123. 9d. 
per lineal yard. It is constructed of Portland cement 
concrete, and has a concrete apron. The wall is 
5 ft. in thickness at the base, and 3 ft. at the top ; 
it is curved on the face to a radius of 27 ft. 9 in., 
the apron is 9 ft. in width and 2 ft. to 2 ft. 6 in. in 
thickness, the toe-piece being 6 ft. in depth and 
1 ft. 6 in. in thickness (Fig. 45). The back of the 
wall is battered 14 in. in 1 ft. Counterforts are 
placed at 20-ft. centres, and chains are inserted in 
the wall to act as bonds for the concrete. The 
wall has a projecting cornice, and a coping upon 
which there is a heavy iron hand-rail, In favour 
of a wall of this type it has been suggested that 
concrete in mass has a great advantage over masonry 
walls, in that it has no joints for the sea to play 
upon. This may be a slight advantage, but the 
disadvantages are so many that the author considers 
that this slight advantage counts for very little. 

Stone-Faced Walls.—The most suitable stone 
with which to face a sea-wall is undoubtedly 
basalt or granite, especially where the shore is 
chiefly shingle, and high water of spring tides 
rises to several feet up the wall. Where a sea-wall 
has been faced with concrete blocks, the force 
with which the shingle was hurled against the 
wall during a heavy sea has been known completely 
to tear out the outer half of one of the concrete 
blocks and severely to damage several otheis. With 
a stone face such an occurrence as this wou'd be im- 
possible, especially if the wall was faced with granite 
or basalt ; but, of course, the cost of these materials 
largely prohibits their use. In Holland and Belgium 
the sea-walls are mostly built with a big slope, about 
1 in 2 forming a masonry embankment. ‘The foot 
of the wall is protected from the scour of the waves 
by an apron, which is usually faced with pitching, 
generally basalt. A brief description of one or two 
walls of this description will now be given :— 

Blankenberghe Sea-Wall.—Fig. 46, on this page, 
represents a section through one of the sea-walls at 
Blankenberghe. This has a batter of 1 in 2.3, and 
is faced with stone which rests on a concrete slope. 
The toe of the wall is — by sheet piling and 
by a row of piles which are driven in front of the 
sheet piling. The height of the wall above beach 
level is 16 ft. 6 in., and above high water of ordi- 
nary spring tides 17 ft. The wall is surmounted by 
a heavy stone coping. 





Ostend Sea-Wall.—A sea-wall at Ostend is illus- 
trated in Fig. 47. This wall is faced with brick- 
on-edge on concrete, and the wall is surmounted 
by stone coping, under which is built up a low 
masonry wall. In Fig. 48 is shown another sea- wall 
at Ostend, which is built upon a somewhat different 
principle. The slope is faced with masonry, which 
rests upon a brick-on-edge foundation. Sheet piling 
protects the toe of the wall, and seaward of this, 
and extending about 20 ft., is fascine work with 
stone pitching. The wall has a batter of 1 in 2, and 
the stone coping is supported by a dwarf concrete 





wall. The wall extends seaward a distance of 36 ft. 6in. 





such a wall the whole structure appears to vibrate, 
and, should there be a weak place, the waves will 
soon find it out, and much damage during a heavy 
sea will be done there. ; 

(d) A wall of this type extends further seaward 
than an upright wall, and therefore the force of the 
waves acts on it for a longer period. 

(e) The waves also have a tendency to tear out 
any of the pitching that happens to work loose. 
There is only the weight of the individual stones 
and their cement bed to keep them down. There 


is no weight of a wall above them to hold them in 
position. 


Mr. Thomas Stevenson found that the 
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Mariakerke.—The wall shown in Fig. 49 is! 
similar to those just described. It is faced with | 
masonry resting on brickwork, and has at its toe 
sheet-piling and concrete. It projects 20 ft. sea- 
ward, and is 14 ft. 3in. in height above high | 
water of ordinary spring tides. | 

There area few walls of this type in this country, 
one being at Blackpool. A wall of this description | 
may be suitable where sand-dunes have to be faced, | 
as in Belgium and Holland ; but in this country is 
open to the following objections :— | 

(a) It would need continual repairs. When the 
sea once breaks through it lifts the sloping face of | 
a wall of this description, and bulges it out, so that | 
it has to be ripped off aud reconstructed. 

(b. It is unsightly. ; | 

(c) When a wave breaks on the sloping face of 


A. M. Cromack, Photographer. 
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horizontal force of the back draught of a wave was 
equal to three times the direct force, and it is this 
recoil of the wave that has a tendency to tear oul 
the stones on the sloping wall. Some very inte- 
resting experiments were carried out in 1890 by 
Mr. Brunlees to ascertain the force required to 
draw facing-bricks out from a wall, 4 ft. high, 
having various batters. Fire-bricks, 9 in. in depth, 
were placed on end, and a chain which worked over 
a pulley was attached to the centre of the brick ; the 
average pull to extract the brick was as follows : 
Pull required to 


Slope. extract brick. 
Ib. 

1 tol 105 

Dt 148 

3.1 144 

€,,1 198 
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Mr. Brunlees concludes his paper* by stating that 
in his opinion the best form of slope effectually to 
resist the action of the waves was a steep slope of 
2 to 1 with heavy pitching. Most of the Continental 
types of sea-walls have a slope of about 2 tol. — 

(f) Should a slight crack occur on the sloping 
face of the Continental type of wall, the waves, 
breaking with great force on it, would have a 
much greater tendency to open it out than would 
be the case if a similar crack occurred in an upright 
or nearly upright wall. ; 

(y) The advancing and the retreating waves meet 
upon the slope, the result being that the former 
breaks with a greater force than would otherwise 
be the case. 

The stepped form of wall has been objected to 
on the ground that it affords a broken surface for 
the waves to act on, and as the stones are not 
placed directly over each other, the superincumbent 
weight, which, in a vertical wall, assists in keeping 
the lower stones in their places, is not available to 
secure rigidity. With regard to the first objection, 
one of the greatest advantages claimed for this t; 
of wall is that it has a serrated surface for the 

* waves to act on, thereby breaking up the wave as 
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it strikes, and, what is even more important, re- 
ducing the scour at the base of the wall by catch- 
ing the water on the steps as it falls ; no other type 
of wall gives these olsen eous results. The 
author considers the second objection to be merely 
theoretical, as in practice no detrimental effect 
results from the arrangement. 

Protective Aprons.—A stepped-face wall seldom 
requires an apron to prevent scouring at the base 
of the wall ; where such an apron is essential this 
should also be stepped. 

A concrete or masonry apron with a sloped or 
curved profile only tends to increase the velocity of 
the receding wave, and to cause a scour at the toe 
of the apron. As an argument in favour of a con- 
cave profile, it is claimed that as the wave travels 
forward it is guided upward by the curved apron, 
and that as it recedes so rapidly, owing to the 
smooth face of the wall, the force is broken up 
before it reaches the wall. 

The objections to this class of apron are :— 

1, The receding wave travels so rapidly down the 
curved face of the wall that great scour often takes 
place at the toe of the wall. The Alexandra sea- 
wall at Bridlington is a good example of this. | 
Sheet-piling in some cases has had to be added | 
when aprons of this class have been put in. 

2. The incoming wave, being guided by the 
curved profile in an upward direction, rises higher, 
and consequently falls with greater force upon the 
apron or just clear of the wall, and so increases the 
scour in that way also. 





* Minutes of Proceedings of the Institution of Civil 





Engineers, vol. xiv. 


Curved-Fac: Walls.—Many excellent cxamples 
of curved-face walls might be given, some of the 
best-known examples in this country being found 
at Scarborough—the new Marine Drive sea-wall— 
at Blackpool and at Hastings. 

Marine Drive Sea-Wall at Scarborough.—This is 
illustrated in Fig. 50, on the opposite page, and is a 
fine piece of engineering work. In the author's 
opinion, it possesses two serious defects. One is that 
the greater portion of the water falling on to the 
roadway at the back of this wall has to be carried off 
by gullies. It is far preferable for the roadway to 
be constructed with a direct fall to the sea-wall, so 
that a wave falling on to the roadway will have 
run off before the next wave arrives. The other 
objection will be referred to later. 

The Marine Drive sea-wall, which is built upon 
the Oxford clay or blue shale, is about 4200 ft. in 
length, its height varying from 22 ft. to 40 ft. In 
some portions of its length the foundations of the 
wall are below low-water of spring tides, and it was 
that fact that made the carrying out of the work 
so difficult and prolonged. As to the profile 
of the wall, it has a concave face ; it is faced with 
huge concrete blocks, 6 to 1, backed up with mass 
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Fic. 54. Concrete INsuFFICIENTLY THICK. 


concrete, 8 to 1. The blocks vary in weight, the 
foundation blocks being 9 tons, while the lightest 
face blocks weigh 14 tons. Every block is keyed 
into the next with a cement dowell, and the joints 
are pointed up with Roman cement. With regard 
to the filling at the back of the wall, this consisted 
largely of material (rocks, &c.) from the face of the 
cliffs. There is a promenade and carriage drive at 
the back of the wall. Considerable damage has 
been done to this important sea-defence since its 
construction. Shortly after the wall was com- 
pleted (in January, 1905) a severe storm occurred, 
which caused a portion of the wall—some 540 ft. in 
length—to move slightly seaward. The width of 
the promenade is 20 ft., and it is paved with 
8 to 1 concrete in situ. The roadway is 40 ft. in 
width, and in the more exposed portions of the 
work it is paved with concrete blocks 2 ft. by 
1 ft. by 7 in., laid on a bed, 12 in. in thickness, 
formed of 8 to 1 concrete. Where the roadway is 
less exposed to damage by the sea it is finished 
with 4} in. of tar paving. The face of the cliffs is 
drained into a 12-in. stoneware pipe drain, which 
is surrounded by rubble. This drain discharges 
into manholes fitted with tide -flaps, and the 
ultimate discharge is by means of outlets through 
the sea-wall into the sea. The railings erected on 
the top of the sea-wall are of a heavy pattern, the 
cast-iron standards being fixed 7 ft. apart, and 
carrying three horizontals of stout tubing. Owing 
to the damage done to these standards by the 
sea, they are gradually being replaced by wrought- 
iron standards. The cost of carrying out the 
important works just described was as follows :— 
New Marine Drive, from junction of the Royal 


Albert Drive to the East Pier (1400 yards in length), 
102,400/.; the forming of an approach road from 
the East Pier to the south foreshore alongside the 
harbour, 17,1611. Fig. 51 represents a record wave 
striking the new sea-wall. 

Clacton-on-Sea.—The curved-face wall at Clacton, 
which is illustrated in Fig. 52, was constructed 
about thirteen years ago, and is similar in section 
to an older wall which was erected 29 years ago. 
It has a batter of 1to 1, and its base is protected 
by a concrete apron. The wall is faced with 
masonry, and the toe of the apron is protected by 
sheet piling. At ordinary spring tides the water 
rises about 5 ft. up this wall. 

Fig. 53 shows a Continental type of wall with a 
curved face and a stone-faced apron. 

Paving on Promenades.—With regard to pavin 
on promenades on sea-walls, asphalt is not a g 
material to resist the action of sea- water, flagging on 
concrete, or concrete in situ, being far preferable. 
If the latter is used, great care should be taken to see 
that the concrete is put in at least 6 in. in thick- 
ness, ye ed 8 in., and in one layer, and that a 
careful selection of the aggregate is made. No 
chalk stone should be aten any account. The 
effect of using gravel which contains a large propor- 
tion of chalk for the egate, and of putting in 
the concrete of insufficient thickness, is well illus- 
trated in Fig. 54, which represents the promenade 
at the back of a sea-wall on the East Coast. Ex- 
— joints should be inserted, say, every 
10 ft. 


Morecambe. — This is an example of a curved- 
face wall. Fig. 55, e 744, is a typical cross- 
section throu 3 the wall, which has recently been 
erected by the borough engineer, Mr. J. W. Hipwood, 


A.M. Inst. C.E.; it was also designed by him. It 
may be briefly described as follows :—The sea-wall 
is entirely in concrete, of 6 to 1 strength throughout, 
with the exception of the facing, which is formed 
with 3 to 1 concrete, and is 6 in. in thickness. 
This was, of course, put in concurrently with the 
remainder of the sea-wall, and gives an excellent 
monolithic result. The sheeting to the face work 
was carefully done, so as to leave no board mark on 
the concrete face, which was afterwards twice 
cement washed. Weep-holes are s at inter- 
vals, the outlet flaps being chained down, allowing 
them to slightly open, but preventing the tide, 
shingle, and sand getting past them. The coping, 
which is somewhat light, being only 15 in. by 8 in.., 
is dowelled in the concrete wall, and also well 
cramped at the bottom with iron ties of dove-tail 
shape. 

Blackpool.—Figs. 56 to 62, on page 744, illustrate 
the sea-walls constructed by the Blackpool Corpora- 
tion since 1902, and designed by their borough 
engineer, Mr. John S. Brodie, M. Inst. C.E., the 
work being executed under his direct supervision. 
It may here be said that it would be difficult to find 
around our coast sea-defence works which have been 
carried out in a more thorough manner than those 
at Blackpool about to be described. The special 
feature about the walls and aprons is that they are 
faced with basalt columnar stone, which is un- 
doubtedly the very best material with which to face 
a sea-wall; the hexagonal shape of the stones 
makes also a good key. It is a better stone than 
granite, being much denser ; the cost, however, pre- 
cludes the use of this material in most cases. 
Several harbour and dock-walls in this country are 
faced with basalt. The main length of wall was 
commenced at South Shore in the spring of 1902, 
and completed and opened in July, 1905, as far as 
the North Pier, a distance of 3184 lineal yards. A 
sea-wall, 400 lineal yards in length, from the north 
end of the North Shore Works to the northern 
boundary of the borough, was commenced in August, 
1910, and completed in January, 1911; surely a 
record rate of progress. The sea-wall from the 
North Pier to Cocker-street (the southerly end of 
the North Shore Works), a length of 400 lineal 
yards, was commenced in October, 1910. This 
completes the large undertaking, begun eight years 
ago, of widening the promenade between the 
South Shore and the North Pier. The total cost of 
the before-named work amounted to approximately 
370,0001. 

Fig. 56, on e 744, shows the general section 
of the sea-wall, a length of 2384 lineal yards, from 
the Victoria Pier to the Central Pier. Fig. 57 
shows the general section between the Central Pier 
and the North Pier, a length of 800 lineal yards, 
and Fig. 58 shows the general section between the 
North Pier and Cocker street, a length of 400 
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lineal yards. Solidity of construction, having due bedded and grouted in Portland cement mortar. laid out. In this part of Blackpool’s huge sea- 
regard to economy of expenditure, has been aimed No expenditure on maintenance has been necessary front improvement works no less than 33,500 cubic 
at in each section, and as a sound foundation is on the above sea-walls, some of which have been yards of concrete, 6000 tons of basalt stone, ani 
the main essential in sea-wall construction, the wall completed now for upwards of six years. The new 160,000 cubic yards of sand filling were used. 
was taken well into the clay, the whole-timber king- Princess Parade, opened on May 1 last, is entirely Figs. 59 to 62 show the promenade at Blackpool 
piles driven 20 ft. below toe level and spaced at a reclamation from the sea, 5} acres of promenad-| under extreme aspects. Figs. 59 and 60 will 
8-ft. centres. Permanent whole-timber walings | ing space being added to the already extensive | give an indication of the violence of the storms 
were bolted to the king-piles and sheeting piles| promenade. Seating accommodation is added for | which sometimes beat upon that shore, rendering 
spiked to the waling. The walls and aprons were) F000 people, and two large garden spaces have been ' the building of sea-defences difficult and dangerous, 
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whilst Figs. 61 and 62 present the finished pro- 
menade under summer, conditions. 

In the Blackpool sea-walls provision is made for the 
throwing back of a wave after it has struck the face 
of the wall. At Scarborough, after a heavy sea has 
struck the wall, the water is thrown toa great height 
vertically (see Fig. 51), and a large portion of it 
falls upon the roadway at the back of the wall ; on 
one occasion the author noticed that the road had 
collapsed under this great force, and had sunk in 
places nearly 3 ft. Unless some such provision is 
made as at Blackpool for the throwing back of the 
wave, it is a mistake to erect on top of a sea-wall 
cast-iron standards and wrought-iron railings. At 
Scarborough, on the wall referred to, during one 
storm, nearly 150 standards were broken, and the 
iron railings twisted in all shapes. 








BRIQUETTING-MACHINE FOR METAL 
BORINGS AND TURNINGS. 

Tue briquetting of metal borings and turnings from 
the machine-shop has made greater headway on the 
Continent than in this country, but the process offers 
such advantages in the way of facilitating carriage and 
handling and in reducing loss in casting that there 
can be little doubt but that it will come into much 
wider use here in the future. The process of 
briquetting is in itself a simple one. The turnings or 
borings as they come from the shops are compressed in 
dies into blocks or briquettes of suitable size, and are 
at once available for use in the foundry or elsewhere. 
No binder is used with the material, and the briquettes 
which are produced are of considerable strength, and 
do not break in subsequent handling. The success 
of the process in a commercial sense naturally depends 
upon the use of s suitable machine for forming 
the briquettes, although it would no doubt be possible 
to make briquettes on almost any press, providing it 
were capable of giving the requisite pressure. Apart 
irom experimental work, however, it will be obvious 
that a special machine designed for the purpose must 
be used. As illustrative of such a machine, we have 
pleasure in drawing attention to the engravings on 





the opposite, the present, and the succeeding pages, 
which illustrate the Denison-Korte briquetting-machine 
constructed by Messrs. Samuel Denison and Son, 
Limited, of Hunslet Foundry, Leeds. 

Before dealing with the details and method of opera- 
tion of this machine, it will be interesting to refer to 
some of the results which have been obtained with it. 
It is stated that cast-iron borings or turnings which 
are worth from 30s. to 35s. a ton in their loose state, 
are increased in value to from 50s. to 55s. a ton when 
formed into briquettes. This increase in value results 
from the very much reduced loss which is found in cast- 
ing when the borings have been briquetted, and also 
from the improved quality of the castings which are 
produced. fn one case it was found that the loss in 
melting briquettes of brass borings was only from 3 to 
44 per cent., and that an hydraulic valve, intended 
to work at something over 1 ton per sq. in., which was 
cast from the briquettes, proved entirely satisfactory. 
It is also clear that borings which have been briquetted 
will be increased in value to some extent, owing to 
the greater ease with which they can be pec or 
handled. Messrs. Denison state that the cost of bri- 
quetting a ton of borings with one of these machines, 
fitted with an automatic feed, does, under the most 
favourable conditions, not exceed 1s. 8d. Steel or 
wrought-iron turnings or borings may be treated by the 
machine equally easily as cast iron, and briquettes so 
made up may be directly forged without difficulty. 
Brass, aluminium, or any other metal may, of course, 
also be briquetted. The saving during subsequent cast- 
ing with aluminium which has been briquetted, as com- 

red with the material in a loose state, is remarkable. 

one case the casting loss was only 15.3 per cent. with 
briquettes, which may be compared with a loss some- 
thing in the order of 50 per cent., which would have 
occurred if the turnings had been meltedin a loose state. 

Turning now to the illustrations of the mechine, it 
will be convenient if we refer first to the functions of 
its various main parts before dealing with the special 
features of some of its details. Referring then to the 
elevations and plans given in Figs. 1 to 4, on page 736, 
and to the eral view given in Fig. 5, above, it 
will be seen that the machine consists of a main ram, 
shown at a, in Fig. 2, which works in a vertical 
inverted hydraulic cylinder, carried from the bed- 





plate of the machine by two heavy columns. Below 
the ram and arranged to rotate around one of these 
columns there is a circular table which is indicated by 
b in Figs. 1 to 4. This table has three female dies set 
in it at equal distances apart. The position of these 
dies can be seen in Fig. 3, while one of them is shown 
in section in Fig. 2. The male die shown at c¢ in 
Fig. 2 is carried at the lower end of the main ram a. 
The dies, the rotating table, and the main ram form 
the essential parts which carry out the compression of 
the borings into briquettes, but there are two other 
parts of the machine which must be referred to before 
the general lines of its method of operation can be 
understood. These two parts are the filler and the 
knocking-out ram. The filler is shown at d in Figs. 1, 
2, and 4. For the moment it may be looked upon 
simply as a hopper from which the borings are fed 
into one of the female dies carried by the table. 
The cylinder of the knocking-out ram is shown at ¢ 
in Fig. 1, while it is also very clearly shown in the 
general view forming Fig. 5. The duty of the knock- 
ing-out ram is to push the briquette, which has been 
formed by the main ram, out of the bottom of the 
female die, from whence it falls into a receptacle or on 
to a guide, to be carried away for use or storage. 

The operation of the parts so far dealt with is 
briefly as follows :—Assuming the machine starting 
operations, the table would be in such a posi- 
tion that one of the female dies would be directl 
below the filler. This die would then be charged wit 
borings from the filler and the table would make a 
third of a complete revolution, so that the charged die 
would be brought directly below the main ram. This 
ram would then descend and compress the borings in 
the female die into a briquette ; in the meantime, the 
second female die, which would have moved to a 
position below the filler, would be in process of being 
charged with borings for a second briquette. When 
the compression of the first briquette was com- 
pleted the main ram would rise and the table 
would again make a third of a revolution. This 
would bring the formed briquetté below the knock- 
ing-out ram, which would descend and push the 
briquette out through the bottom of the table, the 
main ram in the meantime forming the second 
briquette, and the filler charging the third female 
die to form the third briquette. This process would 
then continue as long as the machine was run and was 
supplied with borings, the filler, main ram, and knock- 
ing-out ram all working simultaneously. It should 
be said that the whole of these operations are auto- 
matic, and that when running the machine requires 
no attention beyond what is necessary to supply it 
with material. 

Coming now to the detail arrangements of the 
machine, it will be seen from Fig. 2 that the main 
ram is hollow, and works over a spigot which is fixed 
inside the main cylinder. The upper part of this 
spigot is hollow, and forms the cylinder of the draw- 
back ramg. The object of the hollow main ram is to 
increase the s of working of the machine. The 
first part of the stroke of the main ram, when the 
borings are comparatively loosely packed in the die, 
is carried out by admitting pressure water to the 
— of small diameter, | Bee by the interior of 
the ram, but when the end of the stroke is approached 
pressure water is admitted above the ram to the large 
main cylinder. The effect of this arrangement is 
clearly that in the early part of the stroke a quick 
movement is obtained, while at the end the ram slows 
up, owing to the water having to supply a cylinder of 
larger diameter; but at the same time this larger 
cylinder gives the heavy final pressure which is 
necessary to complete the briquette. The action of 
the main ram will be fairly clear from Fig. 2; in the 
early part of the stroke pressure water is admitted to 
the smaller cylinder, but when the ram has travelled 
@ certain distance communication is established 
between the two cylinders through the ports which 
can be seen in the spigot. During the early part of 
the stroke the larger diameter cylinder is connected to 
the water-tank of the machine, and the falling of the 
ram causes water to be drawn in, so that the cylinder 
always remains full. The controlling-valve for the 
main ram is referred to below ; but before leaving this 
part of the machine the draw-back ram g should be 
referred to. The duty of this ram is to lift the main 
ram at the end of the downward stroke, and the two 
rams are ted by means of two rods, which are 
secured to a crossh onram y. The crosshead and 
rods can be clearly seen in Figs. 1 and 5. 

The pumps which supply pressure water for the 
working of the machine are self-contained with it. 
Their position is clearly shown at the right-hand side 
of Fig. 1. They can also be seen in the two plans, 
Figs. 3and 4. Fig. 3, which is a sectional plan taken 
just above the level of the top of the circular table, 
shows the pump bodies as arranged side by side. As 
will be seen, there are three pumps, driven by eccentrics 
from a common shaft, which, in turn, may be driven 
in any convenient way. In the machine illustrated 
the shaft is for belt-driving, as is very clear] 
shown in Fig. 5. The pumps work in connection wi 
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a water reservoir, which is not shown in the figures, 
and their valves are arranged in such a way that 
during the final pressing of the briquette, when the 
large diameter sy the main ram has pressure water 
behind it, two of the pumps are out of action. The 
effect of this arrangement is that, at the time of 
greatest pressure, the work required on the driving 
shaft is not greatly different from that required during 
other parts of the cycle, so that even though the 
pressure on the briquette varies greatly, the power 
demand on the belt or driving motor is fairly constant. 
This enables the machine to be driven by a smaller 
belt or motor than would otherwise be necessary, with 
the obvious advantage that the driving appliance can 
work continually at a point somewhere near its best 
efficiency. 

The main features of the machine having now been 
dealt with, the operation of the various valves may 
be described ; but, before this is done, it should be 
stated that the rotation of the table is accomplished 
by the ram of the cylinder h, which can be seen in 
Figs. 1, 2, and 4. The forward end of the ram of this 
cylinder is made in the form of a rack, which gears 
with a toothed segment carried below the table. This 
toothed segment carries a pawl which engages with 
any one of three ratchet-teeth which are cut on the 
underside of the table. The out-stroke of the ram 
is just sufficient to move th> table through one-third 
of a revolution, and on its back stroke it carries the 
pawl back far enough to engage the next tooth of the 
table ready for the succeeding stroke. The whole 
arrangement is indicated by dotted lines in Fig. 3, 
and can also be seen in Fig. 2. The table is fitted with 
® spring buffer, shown at i in Fig. 3, which approxi- 
mately fixes its position after it has been rotated. It 
is finally brought into the exact position, in which the 
male die will correctly enter the female, by means of 
the wedge-shaped adjuster which is secured to the 
bottom of the main ram, and which can be seen in 
Fig. 2. 

Coming now to the valve arrangements, it will be 
convenient if the cycle be traced through, beginnin, 
with the main ram at the bottom of its stroke, wi 
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pressure water entering the draw-back cylinder and 
lifting ram y. As the main ram a is raised by ram g, 
it knocks against the operating lever of valve j, which 
can be seen in Fig. 2. This valve is also shown in 
detail in Fig. 11. It controls the motion of the ram 
of cylinder h, which actuates the table. The opera- 
tion of this valve by the main ram admits pressure 
water to cylinder h, and causes its ram to move the 
table through a third of a revolution ; but the main 
ram does not, of course, act on valve j until the male die 
is clear from the table. As the ram of the cylinder / 
reaches the outer end of its stroke, it knocks against a 
spring-controlled rod, which acts through a bell-crank 
lever and opens valve k. The valve and its operating 
arrangements can be seen in Fig. 2, while the valve 
itself is shown in detail in Fig. 8. The opening of valve k 
allows water, which has been prisoned in a small 
operating cylinder mounted on top of the main valve /, 
to escape, and thus allows the spindle of this valve to 
move downward and admit pressure water to the inside 
of the main ram. The position of valve/ on the machine 
can be seen in Fig. 1, while the valve is shown in detail 
in Fig. 10. As pressure water enters the inside of the 
main ram the ram moves downward, compressing the 
borings in the die. When it has moved coun @ part 
of its stroke, the water is admitted to its larger dia- 
meter for the final compression of the briquette, in 
the mauner already described. It should be said here, 
however, that cylinder e of the knocking-out ram is 
connected to the large diameter of the main cylinder, 
so that the admission of pressure water to this large 
diameter for the completion of the compression also 
admits pressure water to the knocking-out cylinder. 
The ram of this latter consequently descends on to 
the formed briquette lying in the die below it. 

As before mention the final portion of the com- 
pression stroke of the main ram is carried out under 
the action of one pump only, but before this final 
stage is reached the increasing water pressure acting 
on the spindle cf valve j, which has differential areas, 
forces the valve up and connects the table cylinder h to 
the exhaust. This movement of valve j is possible 
because the downward movement of the main ram 
causes it to free the valve-operating lever, with which 
it was previously in contact, as described above. The 
ram of the table-cylinder A has differential areas, the 
smaller of which is continually under pressure, so that 
when its larger area is put to exhaust it immediately 
makes its back stroke and sets the table ratchet ready 
for the next partial revolution. The increase in 


pressure which operates the valve j, as described, also 
causes the ram of the knocking-out cylinder e to 
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push the formed briquette out through the bottom 
of the table. As the pressure further increases, 
due to the compression of the briquette, valves 
m and », which are shown in Fig. 1, cause the 
— out of two of the pumps, as previously de- 
scribed. Pressure then rises still further until it 
reaches a point at which it lifts the small valve, con- 
trolled by a. weighted lever, which is fitted to the 
same casing with valve /, and which can be seen in 
Fig. 10. he opening of this small valve admits 
pressure water to the operating cylinder of valve /, 
which, acting on the Va of this cylinder, is 
able to overcome the differential downward pressure 
on the valve-spindle /, and, pulling the spindle up, 
puts the main cylinder to exhaust. The operation of 
the small weighted valve also admits pressure water 
under a small piston in valve p, so that the valve also 
opens and forms an additional exhaust-way for the 
water in the main cylinder. Valve pcan be seen in 


Fig. 1. 

The state of affairs now reached practically repre- 
sents the end of a complete cycle from the point at 
which the description began. It should be pointed 
out, however, that the high-pressure water which was 
admitted to the small controlling cylinder of valve / is 
prisoned, owing to the closing of valve k, which took 
place on the return of the table ram. (The weighted 
valve, which admits water to the controlling cylinder, 
closes as soon as the exhaust opens, and the pressure 
falls.) This pressure water holds valve / open to exhaust 
until it is dheweil to escape by the action of the table 
ram of valve k during the next cycle and as before de- 
scribed. When the main cylinder is we to exhaust as 
described above, the knocking-out cylinder to which it 
is connected is similarly put to exhaust with it, and the 
rams of the two cylinders are raised by their respective 
draw-back cylinders, which are continually under pres- 
sure. The lifting of the main ram then again operates 
valve j and the cycle is repeated. It is not possible in 
this description, which is already very long, to refer 
in great detail to the construction of the valves /, k, 
and /, but their main features will be clear from Figs. 
8, 10, and 11. Referring to valve j, shown in Fig. 11, 
it may be said that the junction on the left-hand side o! 
the casing connects to the pressure pumps, and that on 
the right-hand side to cylinder h. The lower connection 
is to the exhaust. Connection between the pressuie 
water and cylinder h is made through the ports In 
the valve-spindle, while the connection of the cylin- 
der to the exhaust due to the pressure water acting 0” 
the larger diameter of the spindle, and lifting it, wi!! 
be clear from the figure. The action of valve /, shown 
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in Fig. 8, will be clear from the illustration. This is 
merely a spring-controlled valve which serves to regu- 
late the exhaust’from the control-cylinder of valve /. 
Connection between its two passages is made by ports 
in the spindle as shown. The action of the remaining 
valve J, shown in Fig. 10, has been somewhat fully 
referred to in the earlier description. The pressure- 
water connection is made to the left-hand side, and 
it will be clear that the putting of the control-cylinder 
to exhaust will cause the valve to descend and admit 
pressure to the main cylinder through the ports in the 
valve, the main cylinder being connected to the right- 
hand side of the valve casing. It will also be clear 
that the rising of the valve into the position shown in 
Fig. 10 will put the main cylinder into connection 
with the exhaust,which is connected to the lower end 
of the valve casing. 

The only features of the machine remaining to be 
dealt with are the shock-absorber and the filler. The 
shock-absorber is shown in Fig. 9, while two of its 
details to an enlarged scale are shown in Figs. 6 and 7. 
The appliance is also shown in the “aypooe view given 
in Fig. 5. The ae, as will seen, consists of 
a hollow ram working inside an air-chamber. Below 
the air-chamber, and in a line with it, there is a pipe 
» connecting to the pressure service of the machine. 
When the pressing operation begins the ram is in its 
lower position, resting on the wood block at the bottom 
of the vertical pipe ; as pressure increases it gradually 
rises into the position shown, compressing the air in 
the outer cylinder. The device acts as an elastic 
medium in the working of the machine, and absorbs 
any shocks. It enables a smoother and quicker opera- 
tion of the rams than would otherwise be possible. 
As will be seen, the air-cylinder is fitted both with 
overload and vacuum release valves. Little need be 
said of the filler. It consists merely of a circular bin 
tapered towards the bottom, into which the borings are 
fed and which is fitted with a stirrer to prevent 
clogging. The stirrer is operated by a bevel and 
chain drive, as shown in Figs. 2and 4. The machine, 
as illustrated, is arranged for hand-feed into the filler, 
but more rapid working is obtained by fitting an 
automatic preparing and feeding plant. Such plant 
is not, however, an essential part of the apparatus. 
In conclusion, we should say that this briquetting- 
machine is capable of a yearly output of from 300 to 
1200 tons, depending on the circumstances of its 
operations. 





INDUSTRIAL NOTES. 

Tue quarterly report of the Ship Construction and 
Shipwrights’ Association for the r Bs months, July, 
August, and September, is to hand, and shows that 
during the quarter there were admitted 1297 new 
members. Inaddition, 568 entered by transfer, whilst 
601 withdrew, 67 died, and 258 lapsed, leaving a 
net gain to membership of 939 at the end of Septen- 
ber, and a total membership of 25,940, which is 
the largest membership ever recorded in the history 
of the Association. At the time of writing the 
membership is well over 26,000. The increase is 
largely attributed to the acquisition of apprentices to 
the membership of the Association for friendly 
purposes, and for the benefits of the National Insur- 
ance Act. The income for the quarter (which was & 
twelve weeks’ one, as compared with fourteen weeks 
in the previous quarter), was 15,519/. 9s. 114d., and the 
expenditure amounted to 11,412/. 18s. 10}d., leaving 
a net gain of 4106/. lls. Id. on the quarter’s 
transactions. This brought the total reserve fund 
at the end of September up to 121,183/. 10s. 74d. 
There were during the quarter a number of minor 
stoppages in various places, and some of them were of 
& somewhat irritating nature. Several might probably 
have been prevented by the exercise of a little con- 
sideration on both sides. During the quarter some 
advances in wages took place. At Garston the members 
received an increase of 1s. 6d. a week, bringing their 
wages up to 2/. Os. 6d.; and at Lytham an advance of 
ls. a week was obtained, which brought the wages 
there up to ll. 14s. for new work and ll. 17s. for 
repair work, At Southampton also wages were raised, 
and now stand at 1/. 18s. 6d. for new work and 2/. for 
repair work. An increase was given at Wyvenhoe of 
ls. @ week, bringing the wages up to ll. 14s. 9d. On 
day-work rates at Cardiff an be Ath of 3s. a week 
was obtained, and a substantial advance on piecework 
rates. Other advances have also been obtained in 
different places. 





The railwaymen are again threatening to strike and 
to set at nought the agreement arrived at with the 
railway companies last year. At least so we gather 
from statements made by Mr. J. Thomas, M.P., 
assistant-secretary of the Amalgamated Society of 
Railway Servants, when s king as a witness at a 
meeting of the Industrial Council which sat at Win- 
chester House, St. James’s- square, W., on Wednes- 
m4 last. The complaint e by the union is that 
the Irish railway companies are excluded from the 
“greement. Mr. J. Thomas said that the Irish 





railwaymen are under the control of the union ; but if 
our memory does not fail us, these men showed few 
signs of this during the late railway strike. It is, 
however, quite possible that the present move is only 
another attempt of the leaders to obtain greater recog- 
nition and more power. 





The United Society of Boilermakers,and Iron and 
Steel Shipbuilders’ monthly report for November shows 
that employment in October was good, and there was 
an increase in membership of 267. The expenses for 
the month showed an increase of 23/. 13s. 2d. over the 
previous month, the actual figures being for September, 
58671. 5s. 1ld., and for October, 58901. 19s. ld. The 
total income at the end of the September quarter, 
added to the balance of 28,055/. on June 30, 1912, 
amounted to 53,442/. 17s. 6d. In the same period 
the total expenditure amounted to 15,476/. 19s. 4d. 


In Newcastle on Saturday last the Wages Board of 
the Northumberland Miners’ Association waited upon 
the coalowners, and after a long discussion an agree- 
“ang was come to that the wages should be advanced 

y 33 
last. The wages of the underground workers and 
banksmen are by this advance raised to 38% per cent. 
above the basis of 1879. The last previous advance 
was 2} per cent., made in August. 








An order was recently issued by the Admiralty 
which directs that probationary rates of pay are to 
be eliminated in the following trades :—Shipwrights, 
joiners, plumbers, riggers, and sail-makers. For hired 
fitters, coppersmiths, founders, pattern-makers, and 
boilermakers the minimum rate is to be amended to 
36s. a week, and for established men 40s. 6d. a week. It 
is intended that all competent workmen of the respec- 
tive classes shall receive their minima, but these are 
not to be regarded as absolute, and yard officers 
may, in special cases, pay men at less rates than the 
minimum shown where it is considered that the cir- 
cumstances justify such a course. 


Another labour trouble has srisen in connection with 
the National Insurance Act, this time among the tem- 
me office staff of the Northumberland and Durham 

iners’ Permanent Relief Fund in Newcastle-on-Tyne. 
Thirty of the clerks engaged with the Act struck work 
on Saturday last, alleging that they were promised 
time-and-a-half for Sunday duty, and that this has not 
been paid, It looks as though an amusing situation, 
similar to the one that recently existed at the head- 
—- of the Amalgamated Society of Railway 

ervants in London, may soon be witnessed. 





On Friday last a meeting was held at the Hotel 
Metropole, under the presidency of Lord Ritchie, to 
consider the position of the National Society of Free 
Workers, a society whieh the Treasury has refused to 
register under the Friendly Society’s Act of 1896. 
Lord Ritchie said that he found it difficult to account 
for the refusal of the Government, and he could only 
suppose that the explanation must be that they feared 
that their protegés (the leaders of trade unionism), 
would be me by the formation of such a society. 
If this were so, he thought it quite consistent with the 
methods employed by the Government in dealing with 
labour questions, from the time when they dealt with 
the Trade Disputes Act, 1906, to the present moment. 
The formation of the National Society of Free 
Workers did not mean an attack on trade unionism, 
as they were accustomed to know it, when the main 
object of trade unionism was to improve the lot of the 
working-man. Trade unionism had, however, now 
unfortunately fallen largely into the hands of Socialists 
and Syndicalists, who had introduced methods of 
tyranny repugnant to every lover of personal liberty, 
and it was now necessary for the Free Workers’ 
Society to take some other steps to obtain a legal 
status. A resolution was adopted recommending the 
society to apply for incorporation by a licence of the 
Board of Trade. The chairman of the Central Com- 
mittee stated that the objection of the Treasury to 
the society was on account of a rule that the Society 
had to provide legal assistance to their members 
in certain circumstances. That rule they could not 
give up, for it was the whole reason for their existence, 
and was what they stood for. 





According to the annual report of the German trade 
inspectors the number of accidents compared with 
the number of workmen employed was, in 1911, 
242 more than in 1909, or 1.2 per cent. This rate 
of increase was not one-sixth that of the increase 
in the number of workmen. There were 52 acci- 
dents per 1000 workmen, against 55 in 1910, 57 
in 1909, 55 in 1908, 58 in 1907, 60 in 1906, and 64 in 
1905. It will be seen, therefore, that there was a slow 
decrease in the number of accidents compared with the 
hands employed. This decrease is thought to be due 
to the greater and more general use of safety appli- 
ances and adjustments, as well as to the careful 
enforcement of legal requirements. Another cause for 


r cent., the advance to date from Monday | P 





the improvement appears to be that the workmen 
themselves are being gradually educated to be more 
careful. Out of 19,895 accidents, 54 resulted fatally, 
which was a slight increase over preceding years. 
Among other things in the report are detailed instruc- 
tions regarding the egress of workpeople on the out- 
break of fire. Two —_ routes of egress are re- 
quired in every workshop or factory-room. Another 
subject dealt with is the provision of proper reading 
for the workmen; in this respect it appears that 
Berlin is much behind some other places. During 
the past year the number of workmen in the Berlin 
district has increased from 109,106 to 109,858, the 
number of adult females having increased from 32,184 
in 1910 to 34,726 at present. 


A Blue Book (Cd. 6493] recently issued contains 
statistics of compensation and of pi ings, during 
the year 1911, under the Workmen’s Compensation 
Act, 1906, and the Employers’ Liability Act, 1880. 
The seven industries from which the statistics are 
taken are: mines, quarries, railways, factories, 
harbours and docks, constructional works, and ship- 
ing. The number of the employers included in these 
industries was 139,884, and the aggregate number of 
employees coming within the provisions of the Act 
amounted to more than seven million, more than five 
million of whom came under the heading of ‘‘ Factories.” 
A general review of the working of the Compensation 
Act of 1906 in relation to the main body of the indus- 
tries in the United Kingdom is furnished by materials 
given in Part I. of the statistics. In the industries 
we have named compensation was paid, in 1911, in 4021 
cases of death, and in 419,031 cases of disablement. 
The average payment in case of death was 154/., and 
in case of disablement 5/. 16s. Od. The annual charge 
for compensation, taking the seven groups of indus- 
tries together, averaged 8s. 5d. per person employed. 
It was the lowest in the case of persons employed in 
factories, being only 4s. 6d. per person ; in the case of 
railways it was 7s. 1ld.; in quarries it rose to 10s. 9d. ; 
in shipping to 14s. 3d.; and in constructional work to 
13s. 5d. It was highest in docks, where it amounted 
to 21s. 9d., and in mines it was 23s. 8d. In the coal- 
mining industry the figure worked out to about 1.1d. 
per ton of coal raised. 

The total amount of compensation paid under the 
Act in the seven groups in 1911 was 3,056,404/., as 
compared with 2,700,325/. in the previous year. 
When to this is added the costs of management, com- 
mission, legal and medical expenses, &c., the total 
charge borne by the several industries probably comes 
to more than 4,000,000/. These figures include, in 
addition to accidents, cases of various industrial 
diseases (now twenty-four in number) included under 
the Workmen’s Compensation Act. Compensation 
was paid in the seven groups, in thirty-three cases of 
death from disease and in 5737 cases of disablement. 
The bulk of these cases, 87.6 per cent. of the total, 
occurred in the mining industry, and were due chiefly 
to nystagmus, beat hand, beat knee, and beat elbow. 
Of the remainder, 554 were cases of lead poisoning. 

Litigation was resorted to in only a small proportion 
of the claims under the Act. The number of come 
under the Workmen’s Compensation Act which were 
taken into the Court in England and Wales in 1911 
was 8017, but many of these were applications for deal- 
ing with allowances that had already been granted, and 
many were settled out of Court, so that the total number 
of original claims for compensation finally settled within 
the cognisance of the Courts was ay 4487. Th 
corresponding figures in Seotland were 1825 and 563 ; 
in Ireland, 1233 and 717 respectively. The decision 
was in favour of the applicant (that is, the workman) 
in cases out of 5787 cases settled judicially in the 
United Kingdom, or a percentage of 78.1. The total 
number of cases under the Em loyer’s Liability Act, 
1880, taken into Court in the United Kingdom was 
604 in 1907 ; in 1908 it was 406 ; in 1909 it was 298 ; 
in 1910, 217; and in 1911, 223. Sir Edward Troup, 
who writes a preface to the report, says these figures 
show the tendency of the remedy provided by the 
older Act to fall into disuse since the Act of 1906 
came into full operation. With regard to industrial 
diseases, there were no cases in the seven groups of 
industries in respect of phosphorus poisoning or poison- 
ing by carbon bisulphide, by nickel carbonyl, or by 
African boxwood. 





Prrsonat.—The piney hitherto existing between 
Sir John Wolfe ey K.C.B., Mr. Geo Edward 
Wilson Cruttwell and Mr. Kenneth Alfred Wolfe Barry, 
under the title of Sir John Wolfe Barry and Partners, 
has determined, and a new partnership has been 
entered into between the above-named members of the 
old firm and Mr. Anthony George Lyater, who is relin- 

uishing the duties of ineer-in-chief to the Mersey 
Dock and Harbour Board, but will continue to act 
as the Board’s omnes ineer. The new firm will 
carry on business under the title of Sir John Wolfe Barry, 
Lyster and Partners.—Mr. Bernard Isaac, Mr. Graham- 
White’s London manager, has been appointed to the 
traffic development department of the combined London 
electric railways. 
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MALLET ARTICULATED COMPOUND LOCOMOTIVE (2-8-8-0 TYPE); 
WORKS, PHILADELPHIA, 


CONSTRUCTED BY 


THE 


BALDWIN LOCOMOTIVE 


G.N.R., U.S.A. 
PA., U.S.A. 








THe Baldwin Locomotive Works, of Philadelphia, 
Pa., U.S.A., have recently completed twenty-five 
large Mallet articulated compound locomotives for 
the Great Northern Railway (U.S.A.). We present 
herewith an illustration of this class, which, com- 
pared with many large examples of recent American 

ractice, is more than usually neat in appearance. 

venteen of these engines, which develop a tractive 
force of 100,000 lb. working compound, use coal fuel, 
while the remainder are to burn oil. All are fitted 
with Emerson high-degree superheaters. The height 
over all is 16 ft., and the width over the low-pressure 
cylinders is 11 ft. 3 in. 

The high-pressure cylinders of these engines are 
attached, as usual, to the main frames. They are 
28 in. in diameter, with a stroke of 32in. The low- 

ressure cylinders are at the leading end of the articu- 
ated frame. They are 42 in. in diameter and have a 
stroke of 32 in. e cylinders are all cast separately 
from their saddles. The high-pressure saddle is com- 
posed of two castings, placed one above the other, the 
upper being riveted to the boiler. The cylinder cast- 
ings are bolted direct to the lower piece and also to the 
main frames. At the saddle these frames take the 
form of single bars 5 in. wide by 12 in. deep. The 
saddle of the low-pressure cylinders carries, of course, no 
superim weight. Steam distribution to all cylin- 
ders is by built-up piston-valves, 15 in. in diameter. 
The low-pressure valves are arranged for double 
admission in order to provide ample port area. The 
high-pressure valves have a lead of } in., and the low- 
pressure valves jin. lead. Walschaert gear is used 
with the Ragonnet reversing gear. The reversing 
gear is ie in these engines so that the low- 
pressure cylinder cut-off can be varied independently 
of the high pressure. The high-pressure reversing- 
shaft has attached to it a slotted arm extending down- 
wards, in which works a block, to which the reach-rod 
is connected. This block can be raised or lowered by 
a lift-shaft, which is rotated from the cab by means of 
a hand-wheel and screw. The lift-shaft is of cast 
steel, made in halves, and is mounted direct on the 
reverse shaft. By raising the block in the slot the 
low-pressure reverse shaft is rotated and the cut-off 
shortened. When the high-pressure reverse is at full 
gear, the cut-off for the low can be reduced by as 
much as 20 per cent. Extension piston-rods are not 
employed on these engines. The pistons have cast-steel 

ies with cast-iron bearing-rings. These rings are 
6 in. wide except at the bottom, where the width is 
increased to 8 in. 

The frames are of open-hearth cast steel, annealed. 
Ample provision has nm made in the way of 
cross-bracing. The cross-brace between the first 
and second driving axles of each group is ex- 
tended upwards to support tho chide-veee. rhe front 
frames have two cross-braces, which form bearers, 
allowing side movement, for supports for the boiler 
barrel. The front and rear frames are joined by a 
single cast-steel radius-bar, a single hinge-pin, housed 
in the high-pressure cylinder saddle casting, forming 
the connection. 

The boiler is of the Belpaire wide fire-box type, with 
conical barrel, so that the front ring, 90 in. in dia- 
meter, increases to 102 in. in diameter at the dome. 
The fire-box has a combustion-chamber 58 in. long. This 
is flattened on the under side, so that the water-space 
beneath it has a maximum depth of 98 in., allowing 
free flow down the front water-space. The crown 


of the combustion-chamber is fitted with expansion- 
bolts, and flexible bolts are used in the sides and 
bottom. Similar bolts are used in certain parts of the 








sides of the fire-box. The shell is stayed transversely 
above the fire-box crown by two rows of stays, the 
upper row being screwed into the sheets, and the lower 
connected to T-irons riveted to the shell. The back 
head is provided with ten gusset-plates. The dome is 
33 in. in diameter, and only 104 in. in height. The 
safety-valves and whistle are mounted on a casting 
26 in. in diameter, Jet into the boiler-shell, this having 
been necesary to keep within the height limit. A 
single fire-hole door, 16 in. by 20 in., is provided. 
The grates for the coal-burning engines rock in four 
sections, with the drop-plates at the rear end. The 
ash-pan is co of two deep hoppers, with swing 
bottoms. The usual brick arch is replaced by a fire- 
brick wall across the throat of the com bustion- 
chamber. 

The superheater, of the Emerson type, has ver- 
tical heaton, the saturated and steam headers being 
separate castings bolted together in pairs. There 
are twenty-one elements to each steam-pipe, the 
elements being attached to the headers by ball-and- 
socket joints. The receiver-pipe between the high and 
low-pressure cylinders is 24 ft. 5 in. long and 11 in. in 
inside diameter. The centre of the back ball joint is 
immediately over the hinge-pin. The ball is a steel 
casting screwed and welded to the _- and carried in 
two babbitt-lined rings of brass held ina packed gland. 
At the front end this pipe makes a slip joint witha 
cast-steel YY leading to both cylinders. The starting- 
valve is connected to a 2-in. pipe admitting live steam 
to the receiver. The cylinders are fitted with relief- 
valves and by-pass valves. The low-pressure cylinder 
cocks are pneumatically operated. 

The following are the chief particulars of this 
locomotive :— 


Engine; 
Cylinders, diameter 28 in. and 42 in. 
Stroke —_ és 32 in. 
Wheels, driving ... 63 ,, 
a truck... aad 33% ,, 
Journals, main driving ... 11 in. by 12 in. 
“e coupled ... | ee 
os truck... o_o 13, 
Wheel-base, driving 43 ft. 3in 
Ss rigid... icc On 
“* engine so xt a Bs 
Boiler barrel, first course 90 in. 
i »» dome course 3 102 ,, 
- » thicknessof plates | in. and 1 in. 
Fire-box, length inside ... wes 9 ft. 9} in. 
- width ... ai = Svs mw 
mn thickness of side, back, 
and crown sheets ... 3 in. 
Fire-box, thickness of back 
sheet ee ae <a ae - 
Water-space, front ee web - 
in sides and back .. S-.. 
Tubes, diameter and number ... (42) B * 
9° ” ” ... (332) 23,, 
~~ length... as ate 24 ft. 
Heating-surface tubes ... 6120 sq. ft 
‘ fire-box 25 ,, 
90 combustion- 
chamber ... ae a “t me 
Heating surface, superheater ... 1368 ,, 
Grate area ... es os mt 78.4 ,, 
Working pressure s . 210 1b. per sq. in. 
Weight on driving-wheels 187.05 tons 
» total ie ies 200.9 ,, 
Tender : 
Fuel capacity 13 tons. 
Water _y 8000 gals. 
Engine and Tender : 
Weight 267.9 tons 








SUGDEN’S SUPERHEATER. 


THE rapid increase in the use of superheated steam 
during late years has, no doubt, been largely due to 
the increasing durability of the superheaters them- 
selves. In the early on of superheated steam much 


trouble was experienced owing to the unreliability of 
the plant, which was a check on what has since 

roved an undoubted advance towards economy. 

hese days of unreliability may now be regarded as 
past, at any rate in cases where care is exercised and 
the better types of superheaters only are installed. 
Reliable as many superheaters have become, how- 
ever, improvements are still being made. 

A superheater which is now very well known is that 
made Messrs. T. Sugden, Limited, 180, Fleet- 
street, Sesion, E.C. The standard type of this 
superheater we have already described in ENGINEER- 
ING. We now illustrate on page 741 an improved 
design of sectional superheater made by this firm, also 
an improved damper arrangement. The new feature 
in the superheater is related to better provision for 
securing the sections of the superheater to the headers 
by means of a large central bolt, thus dispensing with 
set-screws and studs previously used for the purpose. 
By arranging the superheater with superposed headers 
more space is available for cleaning and inspection, 
thus avoiding the necessity of removing sections of 
tubes for this purpose. 

The standard type of superheater-tube arrangement, 
which we have povioniir described, is shown in 
Figs. 1 to 4, page 741, where the whole of the tubes are 
expanded direct into the headers. Any tube can be 
taken out separately through the openings between 
the headers in case of renewals being required. The 
= sectional superheater is shown in Figs. 5, 6, 
and 7. 


The advantage claimed for this arrangement is that 
any of the tubes can be disconnected from the header 
and can be withdrawn without the removal of the 
header itself. This is effected by means of the 
arrangement shown in detail in Figs. 9 and 10, from 
which it will be seen that each group of four tubes 
is complete in itself, the ends of the tubes being 
expanded into flanges, each of which is fixed toa header 
by means of a bridge-piece and a large central bolt. 
Hand-holes are provided in the header for placing the 
bolt and peg eo in position. An extended nut 
is conveniently arranged between the tubes, and 
has a recess for the reception of a bar for tighten- 
ing pu In Fig. 5 the removal of a set of pipes 
is shown. By this means an efficient arrangement of 
superheater can be installed in limited or cramped 
down-takes where previously it has not been practic- 
able. 

We illustrate also a new design of damper for work- 
ing the boiler either with or without the superheater. 
The arrangement is shown in Figs. 1, 2,3, and 4. On 
reference to Figs. 3 and 4 the arrangement will be 
clearly seen. The swivel-damper A is fixed in the lower 
part of the space at the back of the boiler. This _ 
is divided by a wall, which has an opening through its 
lower part, and in this opening the damper is placed. 
This middle wall does not extend right up to the 
top of the space at the back of the boiler, but only 
to the height shown, the space above er close 
if desired, by baffle-plates or slab-dampers B, which 
can be withdrawn from the top when necessary. 
When the superheater is in use these baffle-plates are 
withdrawn, the opening through which they pass at the 
top being covered with a plate, and the damper 1s 

laced in the position shown in Fig. 3, so that the gases 
rom the furnace can pass over the middle wall, down 
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between the superheater tubes, and along the flue 
below the boiler. In case the superheater is not 
required, the damper A is closed (position vertical), 
and when the slab-dampers B are inserted the super- 
heater is age gna | isolated, and the gases then pass 
direct from the end of the boiler to the bottom of the 
flue. The amount of superheat given to the steam can 
be regulated with t ease by opening the damper 
to the extent required for any degree of superheat. 

















The bafile-plates or slab-dampers B are made in 
sections for convenience of handling. The steam 
is cut off the superheater by opening the valve 
connecting the boiler with the steam main, and by 
closing the other two valves; the arrangement 
of the steam-piping being shown in Figs. 1 and 
2. This admite of the boiler being worked for vn 4 
length of time without using the superheater, whi 

will not, under such working conditions, take any 
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harm ; although without this protection the tubes 
would soon burn away. 

Another point in connection with the arrangement 
is the convenience it affords when tubes or sections 
of tubes have to be removed, as the work can be 
carried out without exposure to the furnace heat or 
the pull of the draught. In our illustrations the 
dampers are shown in connection with the firm’s 
standard design of superheater, but the same arrange- 
ment is used for the sectional superheaters shown in 
Figs. 6 and 7. In Fig. 8 the arrangement shown 
in Figs. 6 and 7 w | be seen in plan. 

The advantage of being able to shut off the super- 
heater entirely is obvious when it is borne in mind 
that no superheater repairs can be carried out on 
superheaters as commonly arranged without discon- 
necting them from the boiler. 





THE FRENCH TRANS-ATLANTIC LINER 
**ROCHAMBEAU.,” 
(Concluded from page 704.) 

Tue Rochambeau is propelled by four screws. Two 
reciprocating engines drive the inner propellers. These 
engines exhaust into two steam-turbines, which drive 
the wing propellers. The engine-room is shown in 
Figs. 1 and 6, on Plate CVII., published with our 
issue of the 22nd inst., and in the cross-section, Fig. 15, 
on this page. The engines and turbines are illustrated 
in Figs. 16 to 21, on Plate CVIII., accompanying this 
issue. The reciprocating engines are of the triple- 
expansion four-cylinder type, having the following 
principal dimensions :— 

Diameter of high-pressure 

cylinder 


ae a 880 mm. (34.646 in.) 
Diameter of intermediate- 


ressure cylinder ... ows 30 . CRI. ) 
Diameter of low-pressure 

cylinders ... ‘da ... 1460 ,, (57.480,, ) 

Stroke ... : 1000 ,, (39.370 ,, ) 


The low-pressure cylinders are at each end of the 
engine. Steam distribution to the high-pressure and 
intermediate cylinders is by piston-valves in valve- 
chests placed side by side in the centre of the engine ; 
the low-pressure epliadee-wiiees are Martin Andrew’s 
slide-valves in valve-chests at each end of the engine. 
All the valves are operated by eccentric and link 
motion. The mw Me a is of forged steel, 410 mm. 
(16.142 in.) in diameter, in two parts, coupled together 
in the centre between the high-pressure and interme- 
diate cylinders. It is carried in six bearings, as shown 
in Fig. 16. 

Each reciprocating engine exhausts into a steam- 
turbine mounted alongside of it in the engine-room, an 
arrangement which the Société Anonyme des Chantier 
et Ateliers de St. Nazaire have been the first to adopt, 
and which they state is much preferable to the device 
which consists in having two reciprocating engines 
exhausting into one and the same turbine, since, in the 
latter instance, the propeller driven by the steam- 
turbine, being in close proximity to the stern-post, has 
a relatively be efficiency. The results obtained at 
the trial trips and in actual service have proved most 
satisfactory. The speed of the ship stipulated in the 
contract was 17 knots, with a coal consumption of 
6700 kg. (14,800 1b.) per hour for the main engines 
only, conditions which the builders considered strin- 
gent. During the trials the average speed attained 
was over 174 knots, with a coal consumption of only 
6400 kg. (14,100 Ib.). The detailed figures of the trial 
runs are as follow :— 


= tm Revolutions. Horse-power. 
First run ... 17.65 108.6 and 411 13,222 
Second run 17.36 109 —s,,_:-«415 13,638 
Third run... 17.78 108.16 ,, 413.2 13,398 


The reciprocating-engine-driven propellers had at 
the trials a slip of 4.12 per cent. ; the slip of those 
driven by the turbines was 24 per cent. 

There are, as already stated, two turbines driving 
wing-shafts, each taking the exhaust from the recipro- 
cating engine on the same side of the ship. A longi- 
tudinal section through one of these turbines is illus- 
trated in Fig. 20, on Plate CVIII. Fig. 21, on the same 
plate, shows a turbine being lowered into the engine- 
room. As will be seen, the turbines are of the standard 
Parsons type, having a drum 67 in. in diameter, carrying 
48 rows of moving blades. The vlade height increases 
from group to group in the ratio of } to ./2; but, as usual 
at the exhaust end, the blades are ‘‘ winged” instead of 
increased inheight. The exhaust steam from the recipro- 
cating engine enters the turbine by a branch 36 in. in 
diameter, shown at the right-hand top corner of 
Fig. 20. Thence itflows tothe left through the blading. 
The forward end of the drum is a hollow casing, 
to the interior of which steam is admitted by the 
openings shown. This ar ment ensures that the 
rotor and the casing expand equally, and makes it 
a to run with finer dummy clearances. The 
dummy is shown to the right of the drum, and is, 


which is added to the thrust on the moving blades. 
The sum of these two components of the total steam 
thrust is approximately equal to the thrust of the 
propeller in the opposite direction. The micrometer- 
gauge by which the dummy clearance is measured is 
represented at a. The glands are of the ordinary 
Parsons marine type, the labyrinth being of the usual 
flow pattern. Through them the steam is wire-drawn 
down to the pressure of the exhaust, any back-flow into 
the engine-room being prevented by Ramsbottom rings. 
The exhaust steam received from the reciprocating 
engines is at about atmospheric pressure, so the 
supply to the glands is taken from an independent 
pipe, and it is wire-drawn down to a pound or two 
above atmospheric gree before it is allowed to 
enter the glands. The Ramsbottom rings are there- 
fore subjected to a very moderate pressure only. 

The arrangement of the forward bearing and thrust- 
block is in accordance with the Parsons standard prac- 
tice. The brasses are about 11 in. in diameter by 


ets ttt 
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239 in. long. A wiper-ring and baffle groups, shown 
on the left, prevent the creeping of oil along to the 
gland, from which it might pass into the turbine and 
thence to the condenser. The oil discharged from the 
bearing falls into an oil-well fashioned below the 
thrust block, as shown on the right. The upper and 
lower halves of the thrust-block are independently 
adjustable by means of the screws and worm-gears 
visible to the right in Fig. 20. After each has been 
adjusted to give the desired clearances at the dummy 
and between the thrust-rings, both are locked against 
motion, either forward or aft, by means of the packing- 
rings shown. The governor and oil-pumps are driven 
by screw gearing from a worm secured to the main 
turbine-spindle. 

As the turbines are not used for manceuvring pur- 
poses, no reverse turbine is provided. This shortens 
the casing, making it practicable to construct both the 


vo and the bottom casing as single castings. The 
exhaust-port measures 3.38 ft. by 6.59 ft., giving an 
opening of about 22.2 sq. ft. It is supported against 


collapse by round steel stays. 

The reciprocating engines are supplied with steam 
from nine boilers working on the Howden forced- 
draught system, each with four furnaces. They are 
located in two stokeholds, as shown in the plan, 
a 1 and 6, on Plate CVII., accompanying our issue 
of last week. Their principal dimensions and features 
are the following :— 


Diameter ... 
Length... ina 
Total heating surface 
Working pressure 


5.10 m. (16 ft. 9 in.) 
.. 952m. (11 ft. 6 in.) 
.. 2491 sq. m. (26,800 sq. ft.) 
.. 14 kg. per sq. em. (205 Ib. 

per sq. in.). 

An auxiliary boiler of a diameter of 4.20 m. 
(10 ft. 6 in.) and a length of 3m. (9. ft. 10 in.) is 
located in the forward stokehold. 








Loans FOR Younc Mgn.—The Trustees of the late 
Mr. Samuel Wilson (the Lord Mayor, the two senior 
Aldermen, the Recorder of London, and the Chamberlain 
of London), are pre to grant loans of 100/. to 300/., 
under certain conditions, to young men who have recently 
started business in or near the City of London. Applhi- 
cation is to be made personally to the Clerk of Wilson’s 
Trust, Chamber of London, Guildhall. 





Tue Motor Vesset ‘* JurTcanpiA.”—The Jutlandia, 
built and fitted with Messrs. Burmeister and Wain’s 


type of oil-engines by Messrs. Barclay, Curle and Co., 
imited, of iteinch, Glasgow, for the East Asiatic 
Company, Limited, Copenhagen, has completed her 


first voyage to Bangkok, calling en route at Middles- 
brough, Antwerp, oa, Port Said, Colombo, Penang, 
and Singapore. Throughout the voyage the vessel 
averaged just under 11 knots speed, with a total oil-fuel 
consumption for all purposes of 8.8 tons per day, the 
average power being 2340 horse-power. The owners 
have placed orders for several more vessels, which will be 
fitted with the saine type of engines. The Jutlandia is 
a vessel of 370 ft. in length by 53 ft. beam, and has a 





as is shewn, substantially smaller in diameter, so 
that there is an unbalanced thrust from left to right, | 


deadweight capacity of about 7100 tons. Her engines 


NOTES FROM THE UNITED STATES. 
PHILADELPHIA, November 20. 

Prices for pig iron are still moving upward, and 
word has gone out from the Pittsburg district that 
basic and Bessemer pig will reach an 18-dol. basis 
before the close of the year, as against 13 dols. for 
foundry iron last December, 14.75 dols. for Bessemer, 
and as low as 12.60 dols. for basic. The present 
strong upward tendency arises from the critical con- 
dition of the coke supply. Conditions in Western 
Pennsylvania are becoming more serious. Railroad 
interests, made up of the Pennsylvania and the New 
York Central, have united to develop the soft-coal 
fields in- the southern part of the Pittsburg district. 
The sum of 10,000,000 dols. will be invested in this 
project for fuel development. A belt-line around 
Pittsburg is involved in the enterprise. Under the 
probabilities of crude-iron values, contracts for mill 
products for future consumption are increasing in 
number. There is also the probability of an advance 
in Lake Superior ore during the coming year of at least 
0.50 dol. per ton. The movement of Lake ores by the 
close of the season will aggregate nearly 50,000,000) 
tons, and yet there are comparatively light stocks of 
ore at Lake ports. This means a sharp advance from 
this cause alone, to say nothing of the influence of 
coke on basic and Bessemer pig, and, in fact, on all 
kinds of furnace products. Minimum prices are being 
quietly withdrawn week after week for steel products, 
and premium prices are being paid for early deliveries 
in a great majority of cases. The volume of business 
is enormous. Railroad requirements, especially for 
rolling-stock, are increasing rather than diminishing. 
The practical completion of the Panama Canal has 
been assured by Colonel George W. Goethals, chief 
engineer of the Canal, by July 1. The Culebra Cut 
will not be completed till August 1. More than 
36,000 men are now employed on the canal works. 








NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—Last Thursday morning the 
pig-iron market was steady, and the business consisted 
of 7500 tons of Cleveland warrants at 68s. seven days, 
68s. 44d. one month, and 69s. and 68s. 104d. three 
months. Closing sellers quoted 68s. cash, 68s. 44d. one 
month, and 68s. 11d. three months. Buyers of hematite 
named 82s. 6d. cash. The afternoon session was quietly 
stead y, and the turnover was limited totwo lots of Cleveland 
warrants at 68s, 10d. three months, with the closing quota- 
tions unchan from themorning. Cash sellers of hema- 
tite quoted 83s. On Friday morning Cleveland warrants 
were weak, and 3600 tons were done at 67s. 84d. and 
7s. 94d. cash, with sellers over at 67s. 10d. cash, 68s. 3d. 
one month, and 68s. 10d. three months. Hematite was 
also easier, and 1000 tons were dealt in at 82s. 6d. one 
month. The tone was alittle better in the afternoon, but 
dealings only amounted to 1500 tons of Cleveland warrants 
at 67s. 104d. cash and seven days, with closing sellers 
at 67s. 11d. cash, 68s. 34d. one month, and 68s. 104d. 
three months. Sellers of hematite quoted 82s. 9d. cash. 
On Monday morning the market was very weak, and Cleve- 
land warrants were done at 67s. 104d. four days, 68s. 4d. and 
68s. 2d. two months, 68s. 24d. February 13, and 68s. 4d. 
threemonths. The turnover was 7000 tons, and at the close 
sellers quoted 67s. 7d. cash, 68s. one month, and 68s. 6d. 
three months. One lot of hematite changed hands at 
82s. 6d. one month, with buyers over. The tone in the 
afternoon was better,and Cleveland warrants improved 
a little. The business consisted of 7000 tons at from 
67s. 64d. to 67s. 24d: four days, from 67s. 94d. to 67s. 11d. 
twenty-four days, and at 67s. 104d. one month and 68s. 44d. 
three months. The close was firm, with sellers at 
67s. 8}d. cash, 68s. 1d. one month, and 68s. 7d. three 
months. Buyers of hematite offered 82s. 6d. cash 
and 83s. one month. On Tuesday morning Cleveland 
warrants were firm, and 5500 tons were put through 
at 67s. 84d. cash, 67s. 10d. and 67s. 9d. three days, 
68s. 2d. one month, and 68s. 8d. three months. Closing 
sellers quoted 67s. 94d. cash, 68s. 2d. one month, and 
68s. 74d. three months, and hematite was quoted firmer 
at 83s. 3d. one month buyers. In the afternoon Cleve- 
land warrants were steady, but business was limited to 
two lots at 67s. 9d. three days, and 68s. 74d. three months. 
The session closed with sellers at 67s. 94d. cash, 68s. 2d. 
one month, and 68s. 8d. three months. Buyers of hema- 
tite offered 83s. one month, with sellers quoting 83s. 3d. 
cash and 83s. 9d. one month. When the market opened 
to-day (Wednesday), Cleveland warrants were again 
firm, and 5000 tons were done at 68s. 3d. one 
month, and from 68s. 74d. to 68s. 9d. three months. 
As the market closed there were buyers over at the 
higher level and sellers at 67s. 11d. cash, 683. 4d. one 
month, and 68s. 10d. three months. Hematite was 
strong and active, and 5500 tons were dealt in at 83s. 3d. 
and 83s. one month. The afternoon session was quiet 
with Cleveland warrants easier. The turnover was 
limited to 1500 tons at 67s. 94d. cash and 68s. 24d. one 
month, and closing sellers’ quotations were 67s. 10d. cash, 


68s. 3d. one month, and 68s. 10d. three months. Buyers 


of hematite quoted 83s. one month. 
Sulphate of Ammonia.—The demand for sulphate of 


ammonia keeps quiet, and there is no pressing inquiry. 


The price is steady at 13/. 17s. 6d. per ton for prompt 
business, Glasgow or Leith. 


Scotch Steel Trade.—Conditions in the Scotch steel 





are twin-screw, each set having eight cylinders. 





trade are unchanged and there is still great pressure for 
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deliveries. Despite the fact that the latter are on a 
very large scale, the consumers seem unable to be 
satisfied. New bookings, after the heavy tonnage ordered 
last week, are naturally very light this week, but 
inquiries for export lots are on quite a good scale. That 
remark applies both to heavy and light material, and 
in the case of the latter the amount is indeed large, 
structural sections especially being in great request for 
certain Colonial ports. The makers of black and gal- 
vanised sheets are so busy at present, and are so well 
booked ahead, that steady running is assured for a good 
long time. Prices all round are very stiff, and new lots 
are all a matter of arrangement. 


Malleable-Iron Trade.—The West of Scotland malle- 
able-iron trade shows no change this week. Makers are 
busy, and, as order-books are well-filled, competition on 
the part of Continental agents is not causing any alarm 
at the moment. Prices are firm. 

Scotch Pig-Iron Trade.—Dealing in Scotch pig iron has 
been on a fairly large scale during the past week, and 
prices have firmed further. Stocks are very low indeed, 
and consumers have also very littl» stored by them. In- 
quiries for respectable quantities are in circulation both 
for home requirements and for export, but in the case of 
forward lots makers are unwilling sellers. The number of 
furnaces in blast in Scotland at the present time is still 88. 
The following are the market quotations for makers’ 
(No. 1) iron :—Clyde, 81s. 6d.; Calder and Summerlee, 
82s.; Gartsherrie and Langloan, 82s. 6d. (all shipped at 
Glasgow); Glengarnock (at Ardrossan), 82s. 6d.; Shotts (at 
Leith), 82s. ; ootGunan (at Grangemouth), 82s. Hematite 
iron is very firm, and deliveries to the local steel works 
are exceedingly heavy. Those who have been caught 
short have had to enter the market at top prices, and as 
high as 87s. 6d. has been paid for near-date delivery. 


Clydebridge Steel Works Reopened.—The Clydebridge 
Steel Company’s works at Cambuslang, after having been 
closed down for about five years, have again been re- 
opened. Work was resumed this week in all depart- 
ments, and it is stated that the majority of the former 
employees who held the more prominent positions in the 
establishment have been secured. The addition of Clyde- 
bridge Works to the number of steel works in active 
operation in the West of Scotland should help materially 
to relieve the pressure which at present exists for heavy 
material. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Edge-Tool Trade.—A period of steady expansion 
has been experienced in the edge-tool trade, and now the 
amount of work in hand is occupying the resources of all 
the firms engaged in the industry, and the prospects are 
extremely good. A few years ago the trade was in such 
a condition that there were grounds for believing it would 
notregain its former position. But now, with the con- 
tinually growing demand from the colonies, the industry 
isin a better position than ever. In a numberof articles 
there have been record outputs during the year. It is 
also satisfactory to note that the home demand is excep- 
tionally good, so that all factors seem to point toa con- 
tinuance of prosperity. Should the ulrements go on 
growing, however, manufacturers will faced with a 
difficulty, for there is already a restriction of labour, 
and any considerable quantity of additional work would 
create a pronounced shortage. 


South Yorkshire Coal Trade.—The mildness of the 
weather is to some extent responsible for the continued 
activity in the steam-coal market, and the quantity of 
fuel going away for shipment is remarkable for the time 
of the year. Then industrial hards for home consumption 
are in great demand, and, speaking generally, the collieries 
have little difficulty of disposing of their output. Where 
any stocks are accumulating, it isnot a subject of anxiety, 
and pits are not forcing sales, as they rely upon a further 
price advance shortly. A spell of very severe weather 
might make hards cheaper, but although consumers 
are holding off in the hope of prices showing an 
easier tendency, coalowners are optimistic that they 
will be strengthened. The North-Eastern Railway Com- 
pany, apparently sharing this view, have placed eon- 
tracts in South Yorkshire. The advances they have had 
to pay will be likely to operate in other half-yearly con- 
tracts, but it is difficult to say what the figure of increase 
may be. The general tendency is certainly stronger 
than in June. The house- situation has under- 
gone little change. Buying at dépdts has _fluc- 
tuated, but London orders still indicate a cautious 
attitude. Prices remain firm at a good level, and the 
minimum at dépdts is about 13s. The Christmas rush 
cannot now be long delayed. Gas-coal is going away 
well. Slacks and coke are in great demand. Quotations : 
—Best branch hand-picked, 16s. to 16s. 6d. ; Barnsley 
best Silkstone, 14s, to 15s.; Derbyshire best oo 
12s, 6d. to 13s.; Derbyshire house, lls. to 12s.; large 
nuts, lls. to 12s. 6d.; small nuts, 9s. to 10s ; Yorkshire 
hards, 11s. to 12s.; Derbyshire hards, 10s. 6d. to 11s. 6d.; 
rough slacks, 7s. to 8s.; seconds, 4s. 6d. to 5s. 6d.; smalls, 
3s. 6d. to 4s. 6d. 


Tron and Steel.—The raw material market remains very 
strong, and pig iron has been even firmer than last week. 
A fair number of hematite contracts have been fixed up, 
but there are many consumers holding back for a drop in 
prices. Judging, however, by the latest quotations, this 
= not seem at all likely. The figures are :—Hematite, 
N est Coast, 98s. 6d. ; East Coast, 88s. 6d. ; Lincolnshire 
No. 3, 72s.: forge, 70s. 6d.; Derbyshire, No. 3, 
‘0s. ; forge, 67s. These are for district delivered 
quantities. Bars remain at 8/.10s. The quantity of 
Steel scrap on the market is keeping the price of this 





commodity low, and there is a good demand for it. The 
local steel works are enjoying a state of exceptional pros- 
perity, and will be fully occupied up to the end of the year. 
After then prospects for the most part are very satiafac- 
tory, and it is not likely that the New Year will see any 
notable diminution in activity. A considerable amount of 
new armament work is going forward. East End firms 
have orders in connection with the new battleship Marl- 
borough, as well as turbine-drums for the French Govern- 
ment and armour-plate for Spain. The railway-steel 
manufacturers are doing well. The Lancashire and York- 
shire Railway Company have placed a contract in Shef- 
field for over 1000 tons of rails, and there aresubstantial con- 
tracts in hand for India and South America. The makers 
have obtained price advances of a substantial and uniform 
character. Manufacturers in other departments, through 
being unorganised, have not the same happy unanimity, 
and find it somewhat difficult to get selling prices up to 
a level that will be more remunerative ; an achievement 


that is urgently desired on account of the serious increases | large 


in works costs. Both in the heavy and light branches of 
trade the makers show satisfactory order-books, and a 
pleasing feature of the situation is a steady expansion in 
the American demand for general steels. Colonial trade 
is also on the up grade. Further extensions of works 
premises are being proceeded with. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIpDLEsBROUGH, Wednesday. 

The Cleveland Iron Trade.—Values of pig iron are 
steady, and fairly good sales of most descriptions are 
reported. There are substantial inquiries in the market 
both on home and foreign account, and the general state 
of the iron trade must be descri as healthy. War 
news from the East is having a less disturbing influence 
on the iron market than might have been expected. A 
new blast-furnace is being erected on the site of No. 2 
furnace at the Skinningrove Works, and the additional 
blast-furnace in course of construction at the Cargo 
Fleet Works promises to in operation early next 
year. Considerable sales of No. 3 g.m.b. Cleve- 
land pig have this week been recorded at 68s. for 
early f.o.b. delivery, and that figure is also offered 
freely by buyers for No. 4 foundry and No. 4 forge, both 
of which qualities are so scarce as to be almost unobtain- 
able for this year’s delivery. Mottled and white iron each 
stand at 67s. 6d., and No. 1, which is plentiful, is offered 
freely at 71s. Nos. 1, 2, and 3 Kast Boast hematite pig 
are put at 82s. for early delivery, and there is very little 
iron indeed to be had. For delivery of mixed numbers 
over periods next year 82s. 6d. and 82s. 9d. have been 

id. Foreign ore is firm, and business has this week been 
ius on the basis of 23s. ex-ship Tees for Rubio of 50 per 
cent. quality. Freights Bilbao-Middlesbrough are in the 
neighbourhood of 7s. -“. Coke is very strong, and with 
the supply inadequate fully to meet needs, as much as 27s. 
is now asked for average blast-furnace kinds delivered at 
Tees-side works. 

Stocks and Shi s of Pig Iron.—Stocks of pig iron 
do not alter much. The quantity of Cleveland pig in the 
public warrant stores to-night (Wednesday) stands at 
252,679 tons, or 1325 tons less than at the staal of 
the month. These figures are very satisfactory, and, in 
fact, an increase this month was not unexpected. Ship- 
ments of pig iron from the Tees are only moderate. To 
date this month they average 3243 tons per working day, 
the total despatches being returned at 74,602 tons, 67,7: 
tons of which have gone from Middlesbrough, and 6818 
tons from the neighbouring port of Skinningrove. To 
the same date last month the total loadings amounted to 
101,760 tons—a daily average of 4424 tons—and for the 


corresponding part of November, a year ago, the clear- | pa 


ances reached 91,288 tons, or an average of 3969 tons per 
working day. 

Manufactured Iron and Steel.—The various branches 
of the manufactured iron and steel industries are very 
busily employed. Not only are producers well booked 
ahead, but good inquiries are stillin the market. Further 
advances are looked for. Common iron bars are 8. 10s. ; 
best bars, 8/. 17s. 6d.; best best bars, 9/. 5s.; packing 
iron, 6/. 5s. ; iron ship-plates, 8/. ; iron coun, 81. 10s. 
to 8/. 12s. 6d. ; iron ship-rivets, 9/. 15s. ; steel (basic), 
71. 15s. ; steel bars (Siemens), 8/. 5s. ; steel ship-plates, 
8. 5s. ; steel ship-angles, 7/. 17s. 6d.; and steel joists, 
7l. 10s., all less the customary 24 per cent. discount. 
Cast-iron columns are 7/. 7s. 6d. ; cast-iron railway chai 
4l. 10s.; light iron rails, 7/. to 7/. 5s. ; heavy steel rails, 
6l. 12s. 6d. to 61. 15s. ; and steel railway slee 7. 
to 71. 2s. 6d., all net at works. Iron and steel quveniend 
corrugated sheets are 12/. 15s. to 13/. f.o.b., less the 
usual 4 per cent. 





Verein DevtTscHeR INGENIEURE.—The next meeting 
of the English members will take place on December 10, 
at8 p.m., at Frascati’s Restaurant, Oxford-street, London, 
W., when a discussion on a paper on ‘‘ Combined Hot 
Water and Electricity Supply for Private Houses,” 
recently read before the = Sanitary Institute, will 
be opened by Rudolf Herzfeld. 


Destroyer FLoTituas.—With the completion at the 
works of Messrs. Denny Brothers, Dumbarton, of the 
30-knot ocean-going destroyer Beaver, the first destroyer 
flotilla will be brought up to its full strength of forty 
destroyers. The Beaver was ordered under the Naval 
Programme of 1910-11, and she is the last of the Acheron 
type to be delivered. She is fitted with turbines supplied 
by the Parsons Marine Turbine Company. 








NOTES FROM THE SOUTH-WEST. 


Cardiff.—There has been an improved supply of ton- 
nage, notwithstanding shorter arrivals over the week end, 
in consequence of the return of stormy weather. There 
has been no sign of any relaxation of the period of 
pressure, and colliery owners have shown more disposi- 
tion to quote higher values ; this has especially been the 
case with regard to smalls, which have been almost un- 
obtainable for immediate shipment. Colliery owners 
state that they are fully booked for the remainder of the 
year, and they expect business to show increased strength 
early in 1913. The best Admiralty large steam-coal has 
made 17s. 3d. to 17s. 9d.; prvene hw qualities, 16s. 3d. 
to 17s. ; best bunker smalls, 11s. 6d. to 12s.; and cargo 
smalls, 10s. to 10s. 6d. per ton. The best house coal has 
been quoted at 18s. to 18s. 9d.; and smalls at 17s. to 
178 ae ton ; No. 3 Rhondda large at 16s. to 16s. 6d.; 
and smalls at 11s. 6d. to 12s. 6d. per ton. No. 2 Rhondda 
has realised 13s. 9d. to 14s. 6d. ; and No. 2 smalls 
9s. 6d. to 10s. per ton. Patent fuel has shown firmness. 
Foundry coke has brought 25s. to 28s.; and furnace ditto 
21s. to 6d. per ton. As regards iron ore, Rubio has 
made 22s, to 22s. 6d. per ton, upon a basis of 50 per cent. 
of iron, and charges, including freight, insurance, &c., 
to Cardiff or Newport. 


_ Llanelly.—The struggle in the Balkans has been exercis- 
ing an unfavourable effect upon the Welsh tin-plate 
trade, Roumania having been for some years a 
market for tin-plates. anufacturers have also had to 
contend with high prices for raw materials. There has 
been a any demand for steel bars, and all the furnaces 
are in full operation. Coal shipments have shown dul- 
ness. The movement for both Llanelly and Barry Port 
has been below an average. 


Welsh Coal for Egypt.—Inquiries have been received 
at Cardiff from the administration of the Egyptian State 
Railways for 160,000 tons of ordinary large steam and 
Monmouthshire coal, to be delivered between February 
and July, 1913. The inquiries now made arise out of 
the fact that while the Egyptian authorities invited 
tenders for 300,000 tons of coal to be delivered between 
December and August, 1913, they only actually placed 
orders for half that quantity. 


Swansea Docks.—The War has caused a considerable 
accumulation of tin plates at Swansea Docks, hese 
plates were produ for the Eastern market, and the 
closing of the Danube will prevent their being shipped 
till next year. The last boat for Braila and Galatz usually 
leaves at the end of the present month. The high price 
of tin is also having a serious effect upon the tin-plate 
trade, which employs 26,000 persons in South Wales. 





BARCELONA INTERNATIONAL EXHIBITION.—We are in- 
formed that the opening of this Exhibition, a few parti- 
culars concerning which we gave on page 419 ante, has 
been postponed. It is now proposed to open the auto- 
mobile, cycle and aviation section in March next; the 
general exhibition will be open from April to July. 





Tue AssociaTiOn or Ratuway Locomotive Enat- 
NKERS OF GREAT BRITAIN AND IRELAND.—Mr. Harry 
8S. Wainwright, M. Inst. C.E., chief locomotive engi- 
neer, South-Eastern and Chatham Railway, has been 
lected President of this Association for 1913. Mr. 
Wainwright has acted for thirteen years as hon. secretary 
of this Association. 








Tue wate M. CHaries Boursrut., — One of the 
pioneers in the field of electric telephony has recently 
passed away with the death of M. Charles Bourseul at 
the age of eighty-three. Although his work was com- 
ratively unknown, it is claimed that he originated the 
idea of employing a metal diaphragm, vibrated by sound 
waves, for the electrical transmission of cane. His 
system, a description of which was published in ZL’ Jilus- 
tration in the latter part of 1854, consisted of a contact 
which was opened and closed by the vibrations of the 
diaphragm, and thus sent intermittent currents to the 
receiver corresponding to the vibrations. 





TRANSMISSION OF PowrR BY BELTING.—In a paper 
recently read on the above subject before the Birmingham 
Association of Mechanical Fr gineers by Mr. R. Berry, 
the author stated that after a long experience with 
leather-belt drives he had found that a good all-round 
rule, and one easily remembered for belt calculations, is 
that 1 ft. ae minute of belt speed per inch of width of 
belt is safely equal to the transmission of 1 watt of electrical 
energy. If we therefore multiply the band-speed in feet 
per minute by the width in inches, the result will be the 
total energy in watts; andif wedivide the result by 1000, the 
energy is obtained in kilowatts, which energy the band may 
be relied upon to transmit without any undue tension being 
brought 7 any part of the belt or excessive friction in 
any partof themachinery. These data, however, only apply 
to single leather belting or to woven belting of a sim 
thickness. If a light double band be employed, then 
25 per cent. more energy may be calculated upon ; or for 
heavy double leather belting as much as 60 per cent. more 
may added. The great advantage Mr. Berry claims 
for this method of calculation is that it fixes a constant 
for working tensions, so that the working tension becomes 
directly er to the width in inches, this constant 
being 44.24 Ib. pull per inch width of belt. If we wish, 
therefore, to know the difference in pounds pull on the 
tight and on the slack side of any belt, all that is necessary 
is to divide the total output of the machine in watts by 
the velocity of the belt in feet per minute, and ae | 
the result by 44.24, and the product will be the extra pull 
in pounds on the tight over the slack side. 
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Tue INstrrvTe OF MARINE ENGINEERS. —Monday, ‘December 2, at 
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3 p.m., visit the works of Messrs. Thomas Glover and Co., Limited, 
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THE STRENGTH OF MATERIALS. 


Nor the least notable aspect of modern science 
is the way in which many of the theories of our 
forefathers, which had been considered more or 
less discredited by the march of investigation, have 
been rehabilitated, sometimes with but very little 
modification. Newton’s corpuscular theory of light, 
for example, was held to be invalidated by the 
investigations of Young and Fresnel, and in its 
original form is, no doubt, inca ble of giving a 
plausible description of many phenomena easily 
accounted for by itsrival and successor. Neverthe- 
less, the view now held by many physicists as to the 
nature of a wave of light is in some respects a return 
to the views of Newton. It is believed, for example, 
that the energy in such a wave is not uniformly 
distributed, but is confined to, or packed up in, 
little bundles, which have thus many of the pro- 
perties of Newton’s suppositious corpuscles. 

Until quite recently there was, moreover, a school, 
particularly strong in Germany, which was disposed 
to abandon Dalton’s atomic hypothesis, and text- 
books on chemistry, and in particular on physical 
chemistry, were written in which the laws and 
phenomena of the science were discussed without 
the use of this great generalisation. In view of the 
remarkable researches of Rutherford and others on 
the phenomena of radioactivity, a definite end has 
now apparently been made of the attempt to banish 
thus the atomic theory from physics and from 
chemistry. This essay was, no doubt, defensible so 
long as the existence of the atom and molecule had 
to be inferred solely from observations on masses of 
untold millions of them. Now, however, that the 
physicist is able to, and does, deal with and make 
measurements on individual units, it is no longer 
either reasonable or legitimate to set aside so illumi- 
native and simplifying an hypothesis. In this case 
the theory had not, it is true, been either killed or 
scotched by the attacks of the ‘‘energetic school,” but 
there was a danger of a repudiation of the atomic 
theory being held in certain quarters to be the hall- 
mark of advanced thought in the sciences concerned. 
In another science, however—viz., that of elec- 
tricity—the old single-fluid theory had come to be 
merely tolerated as a eonvenient but misleading 
method of enabling junior students to co-ordinate 
certain groups of phenomena, and it is thus in- 


74 | teresting to call attention to the statement made 


by Sir J. J. Thomson, in one of his many excellent 
discourses at the Royal Institution, that the most 
modern method of regarding electrical phenomena 
is largely a return to the old single fluid theory, of 


, | course with many absolutely essential additions and 


improvements. 
‘The same characteristic of a return to certain | 
older theories, long discredited and tabooed, is to, 





be noted in modern engineering thought. Our 





grandfathers had no doubt whatever as to the 
proper criterion of strength. If their methods of 
calculation were too imperfect to enable them to 
calculate stresses with certainty, they made a 
model of the Pa edifice, and this they tested 
to destruction y elementary arithmetic it was 
possible to determine what load, similarly applied, 
might be expected to cause the ‘failure of the full- 
sized Prandin ny and they then arranged that the 
actual working load fave A be well below this limit, 
their factor of safety being based accordingly on 
the ultimate strength. The procedure in question 
has been derided as crude, but, though model 
experiments are expensive, the trend of the most 
modern investigations into the theory of strength 
is to show that the method is actually the most 
scientific of all. 

For years teachers generally, and also many prac- 
tical engineers, contended that the plan of basing 
factors of safety on the ultimate strength was wholly 
wrong and unscientific, and that the elastic limit 
constituted the one satisfactory criterion of strength. 
Practical experience has, however, long demon- 
strated the contrary. There is probably not a 
riveted bridge built in which the elasticity of the 
material is not exceeded locally, and yet the safety 
of the structure is in no degree compromised. Advo- 
cates of the use of the elastic limit as the measure 
of the factor of safety have claimed, amongst 
other objections to the system of using the ultimate 
strength as the basis of reference. that though a 
material might have a considerable reserve of 
resistance beyond its elastic limit, in practice this 
reserve was wholly unavailable, since once the 
breaking-down point was exceeded, the distortions 
became so great that the utility of the structure, or 
the machine, was necessarily and completely de- 
stroyed. This would be true enough if in practice 
failures occurred in the wholesale fashion character- 
istic of the Deacon’s famous one-horse shay ; but in 
actual fact hardly any structure is perfectly statically 
determined, nm | hence a local yield too small to be 
measurable may transfer an overload to some less- 
heavily stressed area. The highly satisfactory be- 
haviour of riveted connections generally would 
appear to be certainly attributable to some such 
action as the foregoing. Theory and experiment 
both indicate that within the elastic limit the 
stress at the edges of a rivet-hole may attain to 
about three times its average value elsewhere, so 
that the metal concerned must quite frequently be 
strained up to and beyond its yield-point. The total 
area affected is, however, so small that a very 
minute and practically undetectable displacement 
will relieve the overstrain. 

That the breaking load is in general the better 
basis for the fixing of factors of safety is well illus- 
trated, moreover, by some of the curved reservoir 
dams which have been erected in New South Wales. 
Calculation of the stresses in these, onthe assumption 
of their perfect elasticity, shows absolutely enormous 
tensile stress on the up-stream face near the Sound, 
tion level, yet no signs of weakness have been ap 
rent, and experience with the famous Bear Val ey 
Dam gives no grounds for believing that the struc- 
tures are unsafe. ‘To take another case, suppose a 
steel joist of, say, 20 ft. span, supported at both ends 
and at the centre, is loaded on the hypothesis that it 
constitutes a continuous girder. If the centre pier 
settles a little, the calculated stresses may, as is well 
known, be enormously increased ; but this settle- 
ment will not in any way compromise the strength 
of the beam. In fact, it cannot break, because so 
soon as it begins to go it comes to a bearing on its 
central support again, and the true criterion of its 
strength is the load which, when fairly supported 
on all three piers, will cause rupture. 

Mistakes in applying this method of estimating 
the margin of strength in structural work have, of 
course, been made in the past. Although the ulti- 
mate transverse strength of a round bar of mild 
steel is from two to three times as great as that 
which would be inferred from the ordinary theory 
of bending, this affords no warrant for assuming that 
the ratio of the ultimate strength to the yield-point 
will be the same when the bar is subjected to alter- 
nating bending stresses. The logical a plication 
of the principle implies that the factor of safety is 
to be based on the ultimate strength under a load- 
ing similar to that which has actually to be carried 





in practice. 

ome very notable examples of the inadequacy 
of the elastic limit to serve as a universal criterion 
‘of strength are to be found in a remarkable paper 
by Professor P, W. Bridgman, of Harvard, which 
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, name in the July issue of the Philosophical 
agazine. These experiments, which have extended 
over several years, were the outcome of an attempt 
to discriminate between the various ‘criteria of 
strength which have at different times been pro- 
posed. Rankine assumed that the tendency of a 
material to rupture depended upon the maximum 
a a stress to which it was subjected. St. 
enant, on the other hand, assumed that this was 
best measured by the maximum displacement or 
strain produced, and other elasticians have con- 
cluded that the proper standard for comparison 
was afforded by the maximum shear on the material. 
This latter hypothesis was first investigated experi- 
mentally by Mr. J. J. Guest, and has, in con- 
sequence, became known as ‘‘ Guest’s law.” 

Krom Professor Bridgman’s investigations data 
can be drawn which support every one of these 
rival theories, but all fail equally to account for 
the facts observed in others of his experiments. 
These were made mainly by subjecting test 
specimens of different types to enormous iplvedtio 
pressures, The startling figure of 30,000 atmo- 
spheres, or 197 tons per sq. in., was frequently 
attained. Under these prodigious pressures there 
was no change in the density of non-porous mate- 
rials, and all materials gave evidence of great 
rigidity, paraftin-wax under a pressure of 20,000 
atmospheres being, he found, more rigid than steel. 

In one series of experiments the specimens were 
cylindrical rods passing through glands at the 
ends of a cylinder, the interior of which could 
be put under hydraulic pressure. When this 
attained a sufficient intensity the bar under test 
broke, the two pieces being shot out through 
their respective glands. With mild steel the 
character of the rupture was not unlike that usual 
in an ordinary tensile test, the two ends being 
coned down. With glass and with hardened steel, 
however, the fracture ran straight across the bars, 
and there was no coning of the broken ends. With 
these materials the yield-point and the point of 
rupture were found to be coincident, and in the 
case of glass Guest’s law appeared to be satisfied, 
though with the other materials named it was 
25 to 50 per cent. out. 

In other experiments thick hollowcylinders, closed 
at their ends, were subjected to intense external 
hydraulic pressures. Thin cylinders, exposed to such 
an external pressure, collapse, as is val known, but 
these thick cylinders simply closed up uniformly. 
Glass tubes, however, could not be closed up in this 
way, and the specimens were apparently uninjured 
on removal, but many of them, nevertheless, rup- 
tured spontaneously weeks and months after the 
test. If the pressure were made sufficiently great, 
and the glass was not annealed, it gave way under 
the test, disintegrating at rupture into an almost 
impalpable powder, produced probably as the result 
of the sudden relief of the strain, the consequent 
elastic wave giving rise to stresses in excess of 
the tensile strength of the material. These tests, 
Professor Bridgman states, showed that the yield- 
point could not be considered a reliable criterion 
of strength, and that Guest’s law was also invalid. 

In another series of experiments specimen tubes 
were ruptured by intense internal pressures, and 
here very remarkable results were obtained. Which- 
ever of the rival theories of strength be adopted, 
calculation indicates that rupture should commence 
at the inside of the tube. Actually, however, the 
rupture commonly started at the exterior surface 
and proceeded inwards. Near the inner termina- 
tion of the break the surface of fracture passed 
along one of the surfaces of maximum shear. A 
noteworthy point was the enormous stretch, with- 
out rupture, of the inner surfaces of the tubes. 
With Bessemer steel the extension here reached 
125 to 175 per cent., and with tool steel 120 per 
cent. Copper showed a 300 percent. yield. With 
glass, however, the rupture commenced on the 
inside surface, and the same was the case with 
gelatine, the a of which took place in abso- 
lute accord with the usual theory. 

To account for the discrepancy between theory and 
experiment, which was observed with metal tubes, 
Professor Bridgman points out that fracture can 
never occur unless the material which would be 
displaced as a consequence of the rupture has some- 
where to go to. In fact, owing to the stretching of 
the inner surface in the experiments on the metal 
tubes, the material there was, he states, actually in 
a state of compression, and not of tension. Failure, 
however, only arises as an attempt to relieve strain. 
A release of the strain on these inner layers would, 


however, since they were actually in compression, 
involve an increase in their volume, and this was 
prohibited by the presence of the fluid to which the 
strain was primarilydue. Hence any incipient failure 
at the internal surface, of which many signs were 
visible on after examination, was unable to spread. 
The view thus set forth is in very close accord 
with those which have often been expressed in these 
columns in discussing the question of the strength 
of statically indeterminate structures. On this sub- 
ject we believe many erroneous views arein vege. 
simply because computers consider merely the values 
of the stresses they calculate, and not whether 
the actual arrangement of the structure will per- 
mit of these developing beyond a safe limit. If 
such a calculated stress exceeds the yield-point, 
the material which tends to yield may, as in Pro- 
fessor Bridgman’s experiment, have nowhere to 
go to, and in that case failure is impossible, what- 
ever the value of the stress as calculated from the 
mathematical theory of elasticity. The latter has 

roved of immense service, and much of the great 
improvement effected in the design of structural 
steel-work is to be attributed to the ease with 
which it is now possible to estimate the mean stresses 
on my and roof componentsi but it is an old 
saying that a good servant may prove a bad master, 
and where.the results of calculation conflict with 
dictates of common-sense, it is not the latter which 
should be sacrificed. 





AIR-CRAFT AS TARGETS FOR ARTIL- 
LERY AND RIFLE PRACTICE. 

A sHoRT paper on this important subject was 
read on Wednesday evening at a meeting of the 
Aeronautical Society of Great Britain, held at 
the Royal United Service Institution, Whitehall, 
under the chairmanship of Lieut.-General Sir James 
Grierson, K.C.B., C.V.O. The author of the paper, 
Brigadier-General F. G. Stone, stated that his 
object was to deal with the targets themselves, 
not with the means of attacking them. The firing 
against air-craft required quite a special training ; 
the fall of the shots could not be observed, and 
special sighting devices were required, enabling the 
guns to fire at angles of 45 deg. and over. Experi- 
ence could be gained by firing against kites towed 
by a cruiser; but their pace was too slow, and, 
as he explained with the aid of sketches, there 
were several difficulties to contend with from 
the point of view of sufficient depth of water 
for the cruiser. If, for example, there were an 
adequate depth of water close to the shore, 
there were probably precipitous cliffs on which the 
gun had to be mounted ; the conditions were the 
reverse when the beach shelved a long way off. 
The desideratum—i.e., the target close in and high 
up in the air—was therefore difficult of attainment. 
He showed another sketch in which the kite target 
was attached to a float, the float being towed by 
the ship, but the strain on the float was so appre- 
ciable that this had to be made heavy, and the con- 
ditions increased in difficulty with the size of the 
target. 

Other arrangements consisted in having a target 
similar to a dirigible and towed by a dirigible, or one 
similar to an aeroplane and towed by an aeroplane, 
while alternatives were air-craft targets controlled 
from the land by wireless electricity. The only 
type of aeroplane suitable for towing a target was 
that having the tractor screws in front. In dirigi- 
bles the difficulty resided in the attachment to the 
car. In the matter of wireless control from land 
of a dirigible or an aeroplane target there was no 
insuperable difficulty, but the scheme would be a 
costly one, and the target of either type would, 
most probably, be lost, whether it were struck or 
not. The author further stated that ‘‘ airmen” when 
flying did not see each other, this being probably 
due to the fact that in ordinary circumstances the 

ilots and observers looked to the ground and not 
or other air-craft. If they were on the look- 
out, for them, they would certainly spot them, but 
this would generally be for a very brief space of 
time only. The risks an aeroplane ran from 
artillery fire from land was almost nil, and its 
vulnerable area was only about 1 per cent. its total 
area. The bulk of the target could be hit many 
times and but very little harm be done ; there was 
no reason to suppose that, even if the propeller 
were hit, the pilot would not be able to plane 
down to the ground within his own lines. 








In the discussion which followed, and in which 
several officers took part, Lieut.-Colonel Cook said 








that the most useful gun at present for the purpose 
was the mountain gun, which could be rapidly 
shifted, and could be fired at wide ranges of eleva- 
tion ; at 2500 ft. elevation the aeroplane need not 
fear rifle-fire, nor artillery-fire at 4500 ft. Sketches 
were given to show at what points of the trajec- 
tory for various heights the aeroplane ran the risk 
of being hit. The speaker said that he would fly 
low until he approached the enemy’s guns; this 
being perhaps not the safest from the point of 
view of rifle-fire, but the safest from that of 
artillery-fire. Then he would fly high, right above 
the enemy’s quarters. 

Captain Capper stated that wireless control for 
targets was possible, but very expensive. In regard 
to towing at sea, instead of cruisers, small motor- 
boats or water-planes could be used, as they had 
speed. On rua the targets could be attached to 
motor-cars, and there was no difficulty in making 
them so as to represent a dirigible balloon. But 
notwithstanding the meeting of all the conditions 
as closely as possible to what obtained in ordinary 
air-flight practice, he was not at all sanguine about 
succeeding in hitting the target. 

According to Colonel King there was no diffi- 
culty whatever in arranging a kite target to fly at 
heights averaging 3000 ft. In the case of a target 
towed by an aeroplane, the pilot would, no doubt, 
have a most disagreeable experience if the rope 
connecting the aeroplane to the target happened to 
be cut by a shot. A land target could also be 
towed on a railway track built for the purpose, and 
he suggested the making of a target with thin sheets 
sewn face to face, using soot or lamp-black, which, 
on the target being hit, would lead to a “ puff” 
that could be easily observed with ordinary glasses. 

Major Sykes said the conditions which had to 
be met jointly were expense and speed. Speed was 
absolutely necessary ; he had tried towing a target 
on land and was only able to attain a speed of 
about half that of an ordinary aeroplane and two- 
thirds that of a dirigible. His car was not slow, 
but he could not get up a speed of over 38 miles an 
hour. The scheme which came specially under the 
heading of ‘‘expense” was that which consisted 
in adjusting an aeroplane without an aviator and 
to let it fly over a certain distance ; but the aero- 
plane would most probably be lost, and there were 
none too many such craft already in the service. 
In this matter, therefore, it was necessary to con- 
sider whether the results to be achieved were com- 
mensurate with the expense. The probability was 
that the aeroplane would not be hit. He did not 
think satisfactory results could be arrived at from 
musketry or artillery firing from the ground. Firing 
practice against air-craft must take place from the 
air, and not from the ground. 

The next speaker, Colonel Massie, stated he had 
gathered information on the subject from friends 
of his, officers in the Continental armies, who 
expressed the opinion that both aeroplanes and 
dirigibles were practically unhittable from the 
ground. They might run some risk if they were 
stationary, but their high speed, probably 60 miles, 
coupled with their great manceuvring power, made 
it practically impossible to hit them. 

n regard to the towing of targets from aero- 
planes, Colonel Cody, according to the following 
a who took part in the discussion, had stated 
that there was no difficulty in towing a submerged 
charge from an aeroplane. It certainly should be 
easier for an aeroplane to tow another aeroplane 
as target, and no very great power would be needed 
for doing it. It would, of course, be impossible 
for it to tow an serouplane as large as itself, but 
it ought to be a simple matter for it to tow a 
target, and this could, no doubt, be done at little 
expense. 

Major Baden Powell referred to Pilcher’s ex- 

riments, in which he used a horse and tackle to 
increase speed, and was of opinion that an arrange- 
ment of the same kind would make a good target. 
This would be in position for a short time only, 
but probably long enough for shooting experiments. 
The weapon for attacking air-craft was, without 
doubt, the machine, or automatic, gun, which 
delivered bullets like a hose discharged water. 

In the course of his reply, General Stone stated 
that the problem required to be solved from the 
different points of view, and the final solution to 
be arrived at was as to what class of attack was 
likely to be the worst, and to spend money on that. 
He nevertheless strongly advised the carrying out 
of firing practice from the ground, for if we were 
unable to hit a target in the air, the direct 
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result would be that the dirigibles and aeroplanes 
would come down lower and nearer to our armies 
than would otherwise be the case. We had to 
keep ourselves efficient in shcoting at them from 
land stations, so as to compel them to keep at a 
certain height, and to travel at a great . 
Until that condition was reached we should not 
place all the funds we had available for the p 

in attacking the air-craft in the air. Inr to 
Pilcher’s experiments, he doubted whether the 
arrangement would secure a flight of sufficient 
duration to be of value. In the matter of a target 
towed at sea by a ship, the pace of the target was 
about twice that of the ship, the device compris- 
ing a winding-engine on deck, by means of which 
it was easy to double the relative of ship and 
target. In regard to the mode of attack, practice 
only could decide. With reference to the danger 
following the we of the tow-rope joining an 
air-craft to a target, he believed that, according to 
Colonel Cody’s experience, no very great disturb- 
ance would result ; this was, however, a point 
which could not be decided by theorising, and 
there seemed to be a consensus of opinion against 
‘trying the experiment. 

In a few brief concluding sentences, the chair- 
man, General Grierson, expressed the opinion that 
the required pace could not be obtained by towing. 
It must always be remembered that in actual service 
it was extremely difficult to ascertain among the 
numerous air-craft flying over the camps which 
were your own and which were the enemy’s; it 
was difficult, therefore, to know against which to 
fire. The air-craft carried no distinctive mark. It 
was necessary that air-craft should destroy one 
another, and their conflict should be finished before 
the troops below had any chance to commence 
firing at them. All targets, of whatever kind, 
were expensive, and the solution needed was, no 
doubt, to show how one air-craft could destroy 
the other. 





CYCLE-CARS AT THE OLYMPIA 
EXHIBITION. 

Tae third International Cycle, Motor-Cycle, and 
Cycle-Car Exhibition, organised by the Society of 
Motor Manufacturers and Traders, opered on 
Monday, the 25th inst. Ordinary pedal cycles 
have now been so far standardised that there is 
little of interest to note in them, and almost the 
same may be said of the motor-cycles. The engines 
of the latter are almost invariably of the single- 
cylinder vertical or two-cylinder diagonal types ; and 
it nay be noted that, while water-cooling is practi- 
cally universal in ordinary motor-cars, air-cooling is 
equally universal for motor-cycles. While the single- 
cylinder vertical and two-cylinder diagonal engines 
are most usual, various other types are occasionally 
met with, as for instance the single-cylinder engine, 
arranged diagonally or horizontally, and the two- 
cylinder engine with vis-a-vis cylinders. A few 
examples are also to be found of two-stroke and 
water-cooled engines. Sizes vary a great deal, rang- 
ing from the 14 or 2-horse-power engine to the 
8-10-horse-power. Change-speed gears are general. 
Belt transmission is still general, but the chain 
drive is also used to a considerable extent. Side- 
cars attached to the cycles are shown in large 
numbers, and it is largely due to these that the 
more powerful engines are provided. The comfort 
of the side-car has been gradually improved, and in 
mee of being little more than a seat attached to a 
vicycle, it has become a regular coach-built car, 
often provided with a glass screen and hood. 
Naturally, this increase in comfort has entailed 
increase in weight. 

While the side-car has undoubtedly served a very 
useful purpose, there has lately arisen a demand 
for something rather better, but still a great deal 
lighter, than the ordinary two-seated car. The 
motor-bicycle and side-car has an advantage in that 
it is possible to use the cycle alone or with the car 
attached for passenger carrying. In many cases, 
however, the two are never separated ; the bicycle 
is bought with the side-car attached, and is always so 
used. As in this case a large engine and a change- 
speed gear is usual, there is practically the same 
amount of work in the machine as in a small car, 
while the driving position on the bicycle-saddle is by 
no means convenient, and the fitting of the machi- 
hery into the bicycle frame cramps it a good deal. 

As we have several times pointed out, the ordinary 
two-seated car has develo into a vehicle often 
weighing over 15 ewt. This is unnecessarily heavy 





for a load of only two people. Much lighter cars 
were available eight to ten years ago, and the 
demand for a cheap car was doubtless, to some 
extent, satisfied, until quite recently, by the supply 
of second-hand vehicles. It has now, however, 
been thoroughly realised that there is a large 
market for cars of small weight and low cost to 
seat two people only, and accordingly a new ype 
which is commonly called the ‘‘ cycle-car,” 
sprung up. The exact dividing line between the 
cycle-car and motor-car seems somewhat uncertain, 
but from the point of view of the public it appears 
that the new class includes anything with three or 
four wheels under 7 cwt. to 8 cwt. in weight, 
excluding, of course, motor-cycles. Over forty 
makes of these machines are shown at the Exhibi- 
tion, their selling price being usually 801. to 1301. 

This type of vehicle is of considerable interest 
on account of the variety displayed in the manner 
of meeting the new demand. On the one hand 
machines are exhibited which are simply small 
motor-cars of conventional design, having four 
cylinders, water-cooled engines, the usual clutch 
change-speed gear, and bevel or worm-driven back 
axle. On the other hand, there are three or four- 
wheeled vehicles with motor-cycle air-cooled engines, 
and transmission similar to thatusedin cycles. Many 
designs borrow features from both the motor-car and 
cycle. The whole problem of the motor-vehicle is 
being attacked afresh, and it is quite ible that 
the new development may have a good deal of influ- 
ence on the motor-car of the future. For some time 
now originality in the latter has been largely checked 
by the fact that the public has demanded a car of 
conventional type, and therefore even an improved 
design has been a risky commercial venture. In 
the cycle-car, on the other hand, the purchasing 
public has an open mind, many of them being 
motor-cyclists rather than car users. All types of 
mechanism, therefore, have an equal chance of 
proving their value. Thus air and water-cooling, 
chain-drives, belt-drives, tubular frames and axles, 
&c., will all be given a fresh trial, having the 
advantage of modern improvements. That the 
fashion set by motor-car construction is by no means 
conclusive is clearly shown by the fact that air- 
cooled engines have been condemned for motor- 
cars as being unable to maintain even 10 horse- 

wer, though, with modern improvements, they 

ve been found perfectly satisfactory for aeroplane 
engines of even 70 or 80 horse-power. 

The ‘*G.N.” cycle-car, shown by Messrs. G. N. 
Higgs, 31, Vauxhall Bridge-road, London, S8.W., 
is an interesting example of the cycle-car deve- 
loped largely from cycle practice. In this machine 
the frame is of ash, and is of very simple construc- 
tion. It consists, in fact, virtually of two longi- 
tudinals and two cross-pieces only. The engine is 
of the two-cylinder diagonal type, the cylinders 
being 80 mm. by 98 mm. (3) in. by 3{ in.). It 
has an outside fly-wheel, from which a small cooling 
fan is friction-driven. Power is transmitted from 
the engine to a counter-shaft by a chain. On this 
counter-shaft is a double-plate friction-clutch, and 
power is transmitted from it to a second counter- 
shaft by two chains giving two speeds by means of 
dog clutches. From this latter shaft power is 
transmitted to the back wheels by belts of the 
cycle pattern. No differential is used, the slip of 
the belts allowing for the different speeds of the 
wheels when going round corners. Double “coster- 
monger” type springs are used both back and front. 
The steering-gear is very simple, wire-ropes attached 
to the cross-rod being wound round a fitting on the 
bottom of the steering pillar. The gear ratios are 
8 to 1 for the highest and 4 to 1 for the lowest ; 
the wheel base is 8 ft. ; track, 3 ft. 6 in.; and the 
weight, about 400 lb. 

The Premier Cycle spre ae Limited, Read- 
street, Coventry, show a cycle-car with the engine 
in front, and arranged so that the shaft is across 
the frame. Power is transmitted from it to a 
change-speed gear-box by chain and from thence 
by central chain to a live back axle. The engine 
is of the two-cylinder air-cooled diagonal type, and 
has cylinders 85 mm. by 88 mm. (3% in. by 3; in.). 
It has inside fly-wheels. Two forward speeds 
and one reverse are provided, the reverse being by 
separate lever. The frame of this car is of steel 
tube of somewhat small diameter, and the arrange- 
ment of the springing is peculiar. The front of the 
frame is carried on the usual semi-elliptical springs, 
but the back part is not sprung at all, a rigid drive 
being thus provided. The body is hinged to the 
frame in front, and carried on springs at the back. 





The back axle can be moved back to adjust the 
chain. The wheel base is 6 ft., and the track 4 ft. 
The standard gear-ratios are: 10 to 1 and 5tol 
for the two s s. The bottom can be supplied 
12} to 1 if desired. 

Motor-car practice is largely followed in the 
machine shown by the Wilkinson T. > Ox, 
Limited, Oakley Works, Southfield-road, Acton. 
In general outline this vehicle is of the con- 
ventional type. The engine is of the water- 
cooled four-cylinder pattern, having cylinders 
60 mm. by 75 mm. (2,5 in. by 3 in.), but it has 
the peculiarity, among modern small engines, that 
its cylinders are cast separately. All the valves 
are at one side, and separate oe pt se lead 
from the cylinders to a horizontal exhaust-pipe 


below the frame. Cooling is A honeycomb 
radiator and geared water-pump. ree bearings 
are provided for the crank-shaft. A leather- 


faced cone-clutch transmits power to a three-speed 
gear-box. The engine and -box are mounted 
ona tubular inside frame. The main frame is of 
pressed steel. The back axle is of the usual bevel- 
gear type. The ratios between engine and the back 
wheels are 11}, 6.9, and 4$ to 1 for the first, 
second, and third speeds respectively. Very large 
— of the ‘‘costermonger ” type are used for 
the back axle, and semi-elliptic springs for the 
front. The wheel base is 7 ft. 6 in., and the track 
3 ft. 10 in. The chassis weight is 5 cwt. 

A cycle-car combining « considerable amount 
of motor -cycle and car practice is shown by 
Messrs. Humbers, Limited, Stoke, Coventry. The 
general lines follow car practice in so far that the 
engine is in front, and there is sliding-year, bevel- 
wheel, &c. The engine is, however, of the motor- 
cycle type, having two air-cooled cylinders 84 mm. by 
90 mm. (3} in. by 34 in.), set diagonally, inside fly- 
wheels, witha built-up crank-shaft. The engine and 
gear-box are combined in one unit in an extremely 
neat manner, all the joints being turned. A cone- 
clutch and a gear-box, with sliding gear 
of the run-through type, are used, power being 
transmitted to the back axle by a long propeller- 
shaft. The gear ratios are respectively 13.6, 7.8, 
and 4.46 to 1 on the forward speeds, while the 
reverse is 18 to 1. The tubular frame is very 
simple, and consists of two straight longitudinals 
and three cross-pieces. ‘* Costermonger ” type 
springs are used, while there is a cross-spring in 
front extending well out to the ends of the front 
axle, which is tubular. The foot-brake is at the 
back end of the gear-box, while there are side 
brakes on the back hubs, as usual. The wheel- 
base is 7 ft. 3 in., and track 3 ft. 6 in. 

Probably the simplest of the cycle-cars is that 
shown by Autocarriers (1911), Limited, Ferry Works, 
Thames Ditton, Surrey. This is of the three-wheel 
type, and is mnaler me from the fact that the body 

rtly takes the place of a frame, both the front and 

ack springs being directly attached to it. The engine 
has a single air-cooled cylinder, 95 mm. by 102 mm. 
(3? in. by 4 in.), with a large-diameter outside fly- 
wheel, having fan-shaped spokes for the purpose 
of assisting the cooling of the cylinder. The 
engine is placed just in front of the back wheel, 
and power is transmitted to the back hub by 
a chain. In the hub an epicyclic gear is arranged, 
giving two speeds, the top being a direct drive. 
The top gear can be made from 4 or 5 to 1 as 
desired, and the gear ratio on bottom speed is 2.7 
times the top. ‘‘ Costermonger” type springs are 
used for the back wheel, and half-elliptic forthe front. 
The wheel-base is 5 ft. 9 in., and the track 4 ft. 6 in. 
A cycle-car embodying a very neat engine and 
ear-box is shown by the Tyseley Car Company, 
seley, Birmingham. In this the engine is of the 
diagonal, water-cooled type, having cylinders 3} in. 
by 4 in. (824 mm. by 102 mm.). The fly-wheels are 
inside, and the crank-shaft is built-up, but instead 
of the shafts being separate from the fly-wheels, 
each shaft is stamped in one piece with one fly-wheel. 
The lubrication system is much more thorough than 
usual in such cars. Oil is carried in a sump under 
the crank-case, and is forced from thence by an oil- 
pump through holes drilled in the crank-shaft to the 
crank-pin and main bearings, the excess passing into 
the clutch and gear-box, from whence it returns to 
the sump. The oil-pump is on the end of the crank- 
shaft. ‘The magneto is on one cam-shaft, and the 
starting-handle on the other. A multiple-dise clutch 
is placed in the gear-box, where it is thoroughly lubri- 
cated. The change-speed gear is of the sliding type, 
giving two speeds and a reverse, the latter being 
actuated by separate lever. The remainder of the 
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car follows conventional lines, having a bevel back 
axle, &c. The back springs are of the three-quarter 
elliptic type,and of exceptional length for a cycle-car. 

Mesers. G. W. K., Limited, Datchet, Bucks, show 
a cycle-car embodying disc-friction transmission. 
In this car, which we illustrate on this page, 
the engine is placed under the driver’s seat, and 
the drive, being by friction disc, gives an infinite 
variation of speeds within the limits of the gear. 
The engine is of the ordinary vertical two-cylinder 
pattern, water-cooled, having cylinders 86 mm. by 
92 mm. (32 in. by 38 in.), and is set across the 
frame at the left-hand side. The fly-wheel is there- 
fore about the middle of the car. The longitudinal 
shaft carries a friction-wheel, and is so arranged that 
this and the fly-wheel are pressed together by a 
spring. On a pedal on the left-hand being depressed, 
the wheels are drawn out of contact. This arrange- 
_ment takes the place of a friction-clutch. The 
friction-wheel can be moved along the shaft, so as 
to bear on the fly-wheel, near the circumference or 
near the centre, thus giving the variation of gear 
ratio ; whilst if it be slid beyond the centre, the 
reverse is obtained. From the shaft the drive is 
transmitted to a bevel-driven back axle. The depres- 
sion of the clutch-pedal as far as it will travel brings 
a brake down on the longitudinal shaft ; this forms 
the foot-brake. A side brake acting on the back 
hubs is also provided. The back springs are of 
the ‘‘ costermonger ” type, the point of attachment 
being behind the axle, so that the second leaf of 
the springs takes the weight as well as the first. 
The wheel base is 7 ft. 7 in., and track 3 ft. 9in. The 
gear ratio can be varied from 3.9 to 9 to 1. 

Taking a general survey of the cycle-cars, the 
three most important points which will probably 
have to be thrashed out in the near future are: 
the number of wheels, the method of cooling the 
engine, and the type of transmission. Taking 
the first point, it seems likely that for most pur- 
poses the four-wheeled vehicle will have consider- 
able advantages over the three-wheeled. The 
latter may be slightly cheaper, but the savin 
in cost is not very great. If a single driving-whee 
is used, as is usual in three-wheelers, it must be 
considerably stronger than each of the wheels of 
a four-wheeler, and it is necessary that it should 
be easily detachable for the purpose of changing 
the tyre. The principal saving is therefore the 
differential gear or whatever equivalent may be used, 
and with a suitable design this is not very great. 
The three tracks and the difficulty of getting at the 
tyre are distinct disadvantages. evertheless, 
where minimum price is the main consideration, 
the three-wheeler will probably find considerable 
favour. The three-wheeler with the two back wheels 
and a single steering-wheel is hardly represented at 
the Exhibition. This is rather curious when it is 
considered that the arrangement is on the whole 
very successful as used in the form of the motor- 
cycle and side-car. 

The question of engine-cooling is of considerable 
interest. Years ago air-cooling was tried on all 
sorts of cars, many of them quite as small as most 
of the present ‘‘cycle-cars,” and was discarded, 
water-cooling having gradually superseded it. On 
the other hand, air-cooling has been successfully 
used on many aeroplane engines of ten times the 

ower of those required for cycle-cars. Air-cooling 
= the merit of cheapness and simplicity, and if it 
can be used as successfully on the cycle-car as on 
the aeroplane, there can be no doubt about its 
advantages. It must, however, be remembered 
that the aeroplane engine never has to run with 
an open throttle at low revolutions, as a car engine 
has. Further, the aeroplane engine is always 
either placed in the draught of the propeller or else 
it is fitted with a very powerful fan to draw air 
past the cylinders. For the same weight and price 
much larger cylinders can naturally be fitted to an 
air-cooled engine, and if tis type is to be a success 
this will have to be taken advantage of, so that in 
ordinary running the engine will be working well 
below its full power. 

The point on which there is the greatest diversity 
of practice is the transmission. At the Exhibition 
many of the cycle-cars shown have the ordinary 
sliding-gear transmission used in motor-cars, and 
where the cost of this is not objected to, there is no 
doubt that there are advantages in using a well- 
tried and successful type. If carefully designed, 
there is no reason why it should be more expensive 
than other forms, especially when incorporated in 
one unit with the engine. As an alternative, the 
friction drive is very attractive, and should work 





well with such low powers as are required in cycle- 
cars, while it has the advantage of quietness. Chain 
drive to a gear-box, with a second chain from thence 
to the axle, is favoured by some makers, but the 
advantages of this system seem doubtful, since the 
two chains and chain wheels merely replace the 
propeller shaft and bevel drive, and some adjust- 
ments for the chain must be provided. It will 
therefore be little, if any, cheaper than the ordinary 
transmission. A single chain from the engine to 
the back axle, on the other hand, is distinctly 
cheaper, while the change-speed gear can be com- 
bined with either the engine or axle. 

A considerable number of cycle-cars are arranged 
to drive with a chain to a countershaft, and from 
thence to the back wheels with belts of the usual 





the cost of a frame will be nearly proportional to the 
number of its parts and joints. Two longitudinals 
and two, or at outside three, cross-pieces should be 
ample for any frame, yet some have three times this 
number of . Two counter-shafts will cost twice 
as much as one, and must therefore be avoided. 
In fact, it seems doubtful whether the cost of any 
counter-shaft can be tolerated. The production of 
cars with many at a low price means bad 
work ; this, of all things, is to be avoided. 

For all types of cycle-car both steel tube and 
wood frames are being tried again. There appears 
to be no reason whatever why the former should not 
be thoroughly successful if tubes of large enough 
diameter are used; but the tendency of the cycle- 
maker to use small tubes and thicken them for 





Fia. 1. 











Fie. 2. 
Fies. 1 anp 2. THe G.W.K. Cycre-Car. 


motor-cycle type, expanding pulleys being often 
used to give a variable gear. The wheels in this case 
run loose on a fixed axle, and the differential is 
dispensed with, the slight slip of the belt when going 
round a corner being said to be unobjectionable. 
This should prove a very cheap and light form of 
transmission, but experience alone will show whether 
such belts will run without trouble. Taking it all 
round, it appears that while many of the designs 
are good, there is still room for improvement, 
especially in the way of eliminating unnecessary 
cost. For the car type of machine several very 
promising constructions are shown, but there are 
also to be found machines in which the matter of 
cost seems to have been scarcely considered by the 
designer at all. 

ith regard to machines following more nearly 
the lines on which cycles are built, there is generally 
room for much improvement. The motor-car type, 
with sliding gear, &c., has proved so satisfactory 
that, generally speaking, it is not likely that any 
other form will successfully compete with it, unless 
well made at a greatly reduced cost. In order to 
attain this end, the cost of the separate parts and of 
erection must be very carefully considered, Thus, 


strength, must be avoided. Wood has many ad- 
vantages, including cheapness. One of the most 
important points, which does not always appear to 
have been grasped, is the necessity for a good 
margin between the top and bottom speeds. If the 
cycle-car is to be a success, it is absolutely necessary 
that it should not stick on steep hills, even when 
it has been in use for some time or when the engine 
is not running at its best. It has been found in 
large cars that, to make sure of this, the ratio between 
the top and bottom speeds must be quite 34 to 1. It 
appears to be quite undesirable, when three speeds 
are provided, to gear the cycle-car so low on its top 
speed that it will take steeper hills than the large car 
would without changing down, as this would mean 
running the engine unnecessarily fast on the flat. 
The ratio between the speeds should therefore be 
at least as great as in the large car. When only two 
speeds are used, of course more work must be done 
on the top, and therefore it must either be lower 
or the engine must be more powerful. The ratio 
between top and bottom speed should probably 
then be about 2} or 3 to 1. The two-speed machine 
will therefore probably only be successful if it has 





a good margin of power, 
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PRIVATE BILLS IN PARLIAMENT. 


Sratistics show a remarkable expansion of the 
trade in the United Kingdom during the past ten 
years, and it might be thought that this activity 
would be reflected in attempts to develop still more 
fully the resources of the country by schemes 
requiring submission to Parliament; but, as a 
matter of fact, there are far fewer projects brought 
forward than there were ten or twelve years ago. 
The November Gazettes of that era contained, if our 
memory serves us, quite double the number of pages 
which are now found sufficient. In fact, the House 
of Commons has of late years established a reputa- 
tion for dealing unfairly with schemes of public 
utility, which are now considered not on their 
merits, as attempts to improve the amenities of life 
or the efficiency of our manufacturing and distri- 
buting services, but are decided, favourably or 
adversely, according to the view accepted as to how 
far the projects do, or do not, conflict with certain 
political theories. 

RaiLways 

The ‘‘ heavy” lines bring forward few proposals 
of much interest. In view of the relatively large 
mileage per acre, it is perhaps just as well that these 
companies should be devoting their energies mainly 
to the improvement of their existing lines rather 
than to fighting each other with plans for new 
competitive branches. 

The main proposal of the London and North- 
Western Railway Company is to take over the 

wers of the Wolverhampton and Cannock Chase 

ight Railway. The Great Western Railway have 
also little new work in prospect. A junction is to 
be effected at Hill (Worcestershire) between their 
Netherton and Halesowen branch aud their Canal 
Basin line, whilst at Cockett (near Swansea) what 
is apparently a new siding is to be built to their 
South Wales Railway. Other work in South Wales 
includes the widening of the company’s Pennar 
branch at Myngddyslwyn, and of their Porthcawl 
branch at Porthcawl Station. In the London area 
they seek for a transfer to them of powers granted 
to the Central London Railway in 1911. 

The Lancashire and Yorkshire Railway Company 
seek powers to construct a junction between their 
Liverpool, Crosby, and Southport line at Ainsdale 
and their Liverpool, Southport, and Preston Rail- 
way at Kew Gardens Station. Another junction 
proposed is at Bolton, between the Liverpool 
and Bury line and the Bolton and Preston line, 
while at Royton a junction is to be made between 
the Royton branch and the Oldham, Rochdale, and 
Royton Railway. In Yorkshire the company will 
make a junction between their Askern branch and 
the Wakefield, Pontefract, and Goole Railway. In 
Lincolnshire it is pro to construct a branch, 
apparently a siding, to the Axholme joint line at 
Goole. The company have also in prospect some 
important widening works. Thus at Liverpool 
they will widen the bridge over Chadwick-street. 
The Aintree and Bootle branch is to be widened 
on both sides between Sefton and Fazakerly, and 
the Bolton and Preston line will be widened at 
Bolton, under Lostock Lane. In Manchester the 
company propose to enlarge the Victoria-street 
Station and widen the approaches thereto. 

The North-Eastern Railway Company propose 
to alter near Gateshead their authorised No. 3 
Railway of 1909. The alternative railway will 
extend from the Derwenthaugh branch at Whick- 
ham to the foreshore of the Tyne. At Stockton 
a junction is to be established between the Stockton 
and Hartlepool Railway and the Billingham Beck 
branch. Other work proposed in Durham is the 
cutting out of the Knitsley Viaduct on the Lan- 
chester Valley line, and in the North Riding the 
company propose to widen their line between 
Lackenby and Lazenby. Their Bill also confers 
powers on the South Yorkshire Joint Committee 
to lay down lines from St. Catherine’s junction to 
Mother Drain and Blackwood plantation. These 
presumably are sidings. The Hull and Barnsley 
Company seek powers to construct 2 miles of line 
from Sculcoates (Hull) to the docks. Other work 
proposed in this Bill is a junction at Thorpe-on-Balne 
between the ey ow SS authorised No. 1 Railway 
of 1909 and the West Riding and Grimsby branch 
of the Great Northern and Great Central Railway 
Companies. A branch, apparently a siding to the 
same No, 1 Railway, is also proposed at Arksey. The 
Great Eastern Railway Company propose nothing 
but a few wharf lines along the Orwell at Ipswich. 
The London and South-Western Railway Com- 


pany seek powers to widen their line between 
I'wickenham and Richmond, and to lease the North 
Cornwall Railway. ‘The Great Northern Railway 
Company propose to widen their line at Grant- 
ham, and to widen at Doncaster their existing 
bridge over the River Don, New Cut. At Kings 
Cross they pro to make a new road, in 
substitution for part of the Battle Bridge-road. 
The Cambrian Railway Company propose to abolish 
the opening span in their existing bridge over the 
River Dovey at Dovey Junction, and to replace, 
by a solid embankment, 132 yards of their viaduct 
over the River Glaslyn at Traeth Mawr. Other 
work includes some sidings at Welshpool, and it is 
also proposed to take over the Vale of Rheidol 
Light Railway. 

The most ambitious of the new schemes is a 
Northern Junction Railway, which will link up a 
number of the lines entering London. ‘This has 
much in common with a scheme rejected last year. 
It is proposed that the railway shall commence by 
a junction with the London and South-Western 
Railway at Brentford, passing thence to Hanwell, 
Wembley, Hendon, Finchley, and Wood Green. 
There will be junctions at Hanwell with the Dis- 
trict Railway Company, at Wembley with the Great 
Western Railway and with the Great Central 
Railway, at Finchley with the Great Northern 
Railway, and at Wood Green with both the main 
line and the Enfield branch of that company. 

The North Yorkshire Dales Railway scheme in- 
volves the construction of some 25 miles of line from 
the Yorkshire Dales Railway at ‘I'hreshfield, near 
Skipton, to a junction with the North-Eastern line 
at Constable surton. The route followed will be 
through Kettlewell and Coverham. 

The North Lindsey Light Railway Company are 
seeking powers to deviate their authorised line so 
as to run it into the terminus of the Great Central 
line at Barton-on- Humber. 

In the Isle of Wight the Newport, Godshill and 
St. Lawrence Railway is to be acquired by the Isle 
of Wight Central Railway. 

Many important proposals are made in connec- 
tion with the different London electrical railways. 
The Metropolitan Company are to take over the 
Great Northern and City Kailway, making a junc- 
tion between the present terminus of that company 
and Liverpool-street Station, and also extending 
the line to a junction at the Bank with the City and 
Waterloo Railway. The Metropolitan Railway 
Company also seek power to construct a junction 
at Hammersmith with the Great Western line 
authorised in 1905. The Metropolitan District 
Railway Company propose in their Bill the widen- 
ing on both sides of their Putney and Wimbledon 
branch at Walham Green. Aldgate Station is to 
be enlarged, and the powers of the Wimbledon and 
Sutton Railway Company are to be taken over. 

The London Electric Railway is to take over 
the City and South London line, extending it from 
Euston to a junction with the Highgate and Hamp- 
stead tubes at Camden Town. he tunnel of this, 
the pioneer, tube line will be enlarged throughout 
to enable it to take the Electric Railway Company’s 
standard rolling-stock. This will make possible a 
higher schedule speed. 

At Hammersmith the Great Northern and Picca- 
dilly tube is to be joined up with the London and 
South-Western Railway’s Kensington and Rich- 
mond branch line. 


Tramways, TRACKLEsS TroLLey anp Mortor-Bus 
ScHEMEs. 


A noteworthy feature of many of the Bills pro- 
moted by local authorities is that powers are 
sought to run motor-buses not only within 
borough boundaries, but out into the surrounding 
districts for several miles. Twenty years ago pro- 
posals of this kind would have been rejected at 
sight, and indeed the unfortunate venture of local 
authorities in the tramway business found many 
of its adherents because of the plausible argu- 
ment that the laying of tramways interfered with 
the duties of the road authority. No such argu- 
ment can, of course, be advanced for this fur- 
ther extension of rate - guaranteed speculations. 
Local authorities having proposals ot the kind 
referred to are those of Barry, Brighton, Coventry, 
Halifax, Hudderstield, Leicester, Southport, and 
West Bromwich. The Corporations of Birmingham 
and Derby take powers to run such omnibuses 
within their boundaries only. The West Bridge- 
ford Urban District Council seek authority to 








Trent Bridge to the existing terminus of the 
Nottingham Corporation tramways. In this con- 
nection attention may, perhaps, be drawn to 
the extraordinary proposals made by the Cor- 
poration of Bradford. Power is sought to levy 
an additional tax over and above those now paid on 
motor vehicles entering the borough. Presumably 
the excuse is that such vehicles cause an extra- 
ordinary wear of the roads. Undoubtedly in some 
instances this is the case, but it is still a moot point 
whether it is the vehicle or the road which is at 
fault. Local authorities have often far from 





establish a line of motor-omnibuses across the 


competent surveyors, and the natural tendency is 
| to throw the whole blame on the vehicle. There 
has, of course, been of late a somewhat violent 
| outery in London against motor traction, but this 
| would have been more convincing if credit had 
at the same time been given to the undoubted 
good points of the motor vehicle. In West- 
minster, for instance, the weight of filth removed 
annually from the streets is now 19,000 tons 
less than it was five years ago. The Thames 
Embankment, which has a very heavy traftic, but a 
properly-made crust, appears to be standing ex- 
cellently, and there is much reason for believing 
that the ultimate cost of a well-made road will be 
actually less than that of the makeshifts now 
common in many localities. 

Coming to tramways, we note that the London 
County Council is reviving its plan for a line 
from Cricklewood to the Marble Arch. London 
is in the very fortunate position that what 
may perhaps be described as the judicial and 
the executive functions of the traffic authorities 
are quite independent one of the other. In most 
cities the police and the tramways are both directly 
subservient to one and the same authority, which, 
to put it mildly, does not encourage the police to 
report violations of the law or obstructions due to 
its tramway undertaking. Fortunately, as said, 
London has as yet the benefit of the opinion, in its 
tramway schemes, of an unbiassed and competent 
authority, which cannot be subjected to illicit pres- 
sure by local politicians. It was this opinion which 
killed the previous attempt of the London County 
Council to bring their tramways to the Marble Arch, 
and it is to be hoped that the result will be equally 
satisfactory next Session. Other schemes pro 
in the Council’s Bill comprise a line from Child’s Hill 
to Chalk Farm-road and a line from Crouch Hill to 
Seven Sisters’ road. A most objectionable project 
is the extension of the Gray’s Inn lines into Sidtbern 
and to Ludgate-circus. If the advice of the police 
authorities be taken, it seems hardly possible that 
this proposal to obstruct one of the busiest 
thoroughtares of the Metropolis will be autho- 
rised. Powers are sought to carry the South- 
wark lines over the new bridge of the City 
Corporation and through a subway to Cheap- 
side. The financial success of the London County 
Council undertaking has been far from marked, 
and this is probably the reason why powers are 
being sought to run trailer-cars, which will still 
further opstruct the streets, and reduce the 
schedule speed of the cars. Trackless trolley 
lines are proposed from Wick-lane (Hackney) to 
Well-street, from Lewisham to Rushey Green, from 
Lee Green to Eltham, and from Lewisham to Kent 
House. 

In the provinces the most notable feature is the 
way in which local authorities are seeking powers 
to extend their lines into the surrounding country. 
Thus the Halifax Corporation are proposing to put 
down new lines in Brighouse, Hipperholme, Elland, 
Greetland, Sowerby, Soyland, Shelf, and Fixby. 
Some of these branches will extend a nen 
about 7 miles from the borough. e local 
authorities into whose districts the rails are to 
be extended are asked to assist in financing 
the scheme. Apparently this project will be, to 
some extent, in conflict with the proposals of 
the Huddersfield Corporation, as they also seek 
powers to lay down lines in Brighouse, Elland, 
Greetland, Slaithwaite, and Fixby. Their lines 
will be on a ditferent gauge to those suggested by 
Halifax. In both cases power is sought to run 
trailers and to carry goods and minerals. The use 
of trailers is also desired by the Corporation of 
Birmingham and that of West Ham. The Cor- 
poration of Leicester pro the construction of 
about 44 miles of line within their own boundaries, 
and similar powers are sought by the local authorit 
at Derby. The Baildon Urban District Council 
ask for powers to extend the Shipley track into 
their area. 
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Very many boroughs are proposing to instal the 
trackless trolley system. Thus the Chesterfield 
Corporation propose to equip routes into the sur- 
rounding district, linking up with the borough 
Clay Cross, Staveley, Bolsover, and Dronfield. 
The different routes apparently aggregate a length 
of some 20 miles. A similar system of lines into 
the district surrounding the town is promoted by 
the Corporation of Bradford. That of Hudders- 
field proposes a scheme for a trackless trolley ser- 
vice to Longwood. The Brighton Corporation are 
seeking authority to take over the powers of 
the Brighton, Hove, and District Railless Trac- 
tion Company, and at West Bromwich the Cor- 
poration pro to adopt the system some- 
what extensively. The Southport Corporation are 
also seeking powers to supplement in this way their 
existing tram service. The Folkestone, Sandgate, 
and Hythe Tramways Company are promoting a 
Bill to abandon the lines authorised by their Acts 
of 1906, 1907, and 1909, and to adopt railless trac- 
tion instead. In the West Riding the Mexborough 
and Swinton Tramways Company are proposing to 
use the system in Swinton, Wath-on-Dearne, 
Denaby, and Conisbrough. The Rhondda Tram- 
ways Company propose to use it at Llantrisant, 
but their Bill contains a clause which will enable 
the Board of Trade to sanction other routes subse- 
quently if they consider it desirable. 


Gas. 


The Gas Bills are, as usual, largely proposals 
to dissolve existing companies, and to reincor- 
rate them with larger powers. Examples are : 


he Titchfield and District Gas and Lighting |i 


Company, the Llantrisant Gas Light and Coke 
Company, the Porthcawl and District Gas Light 
and Coke Company, and the Counties Gas 
Company (supplying gas in Bucks, North- 
amptonshire and Wilts). The Peniston, Thurl- 
ston and Oxspring Gas Company seek to extend 
their limits of supply to Thurgoland and Hunshelf. 
Similarly the Tynemouth Gas Company seek to 
supply Earsdon, Seaton, Delewal and Hartley, and 
the Westgate and Birchington Company to supply 
St. Nicolas-at-Wade and Wood. The Slough Ga 
and Coke Company have a Bill authorising them to 
take in Langley Marshand Horton. Pure Bills 
are promoted by the local authorities at York, 
Mynyddislwyn, Windermere, Biddulph (Staffs), 
and of Brumly and Frodingham. 

Considerable consolidations of gas works are 
also proposed. Thus the Grays and Tilbury Gas 
Company seek powers to acquire the works of the 
existing companies at Stanford-le-Hope, Laindon, 
and Fryerning ; the Blyth and Couper Gas Com- 

ny will purchase the undertaking of the 
Delliveteaitiee Company, and the Bourne- 
mouth Company that of the Christchurch Gas 
Company, while the Faversham Gas Company, 
in addition to extending its limits of supply 
to include Doddington, Leveland, and Boughton 
Blean, seek to purchase the undertaking of the 
Boughton Company, whilst the Tottenham and 
Edmonton Company will purchase the Enfield Gas 
Works. 

Additional works are proposed by the gas com- 
panies at Midsomer Norton (Somerset), Harrow 
and Stanmore, Kibworth (Leicestershire), Hawk- 
hurst, Dronfield, Redcar, Coatham, Marske, and 
Saltburn. A new company is to build works at 
Llantaran (Glamorganshire). 

The most interesting Bill promoted by a gas com- 
pany is, however, that brought forward by the 

outh Staffordshire Mond Gas Company, authorising 
the issue of preference shares. This company was, 
as is well known, very hard hit by the introduction of 
the suction-gas producer, which blighted the hopes, 
legitimately entertained, of finding a ready sale of 
the gas for power production, The company have 
accordingly had to find a new market for their pro- 
duct, ool this they have done by supplying it for 
heating furnaces of different kinds. The deve- 
lopment has, however, been slow, since manufac- 
turers did not understand the design of furnaces for 
gaseous fuel. This obstacle has, however, been now 
overcome, and the gas has been found so convenient 
and economical that it will be necessary to erect 
another producer station, in order to cope with the 
growing demand. It is of interest to note that the 
net ‘* works” cost of the gas was correctly antici- 
pated in the prospectus of the company. e Bill 
now presented to Parliament provides also for the 
establishment of a co-partnership scheme, and a 
similar provision is included in the Bills promoted 





by the Harrow and Stanmore Gas Company and by 
the Tynemouth Gas Company. 


Exectriciry Suprty. 


The Cleveland and Durham County Electric 
Power Company are seeking general powers to lease, 
purchase, or sell generating-stations. Several cor- 
porations are seeking powers to supply current for 
somewhat long distances outside of the borough 
limits. Thus the Leicester Corporation desires to 
include within its authorised area Birstall, Hum- 
berstone, and Evington, Oadby, and New Parks. 
That of Coventry seeks to supply Allesley, Burley, 
Keresley, Stoneleigh, Willenhall, and Wyken ; 
whilst the Doncaster Corporation seeks to extend its 
limits to Bentley-with-Arksey and to Balby-with- 
Hexthorpe. There are a number of cases in which 
companies are taking over Orders now held by local 
authorities. Thus the powers of the Urban District 
Councils of Hebburn and Felling are to pass to the 
Northern Counties Electricity Supply Company, 
Limited. The Herne Bay Gas and Coke Company 
propose to acquire the powers of the Herne Bay 
Urban District Council, and the Wood Green Order 
is to be transferred to the Tottenham and Edmonton 
Gas Light and Coke Company. On the other hand, 
the local authority is promoting a purchase Bill at 
Hove. 

Two companies—viz., the Northwood Electric 
Light and Power Company and the Colne Valley 
Electric Supply nag A are competing for Pro- 
visional Orders in Watford and Rickmansworth 
district. The Sevenoaks and District Electricity 
Supply Company seek to extend their area to 
iodate the district between Shoreham and Oxted. 
The Leatherhead and District Electricity Company 
desire to include in their area Cobham, Stoke 
d’Abernon, Great Bookham, Little Bookham, and 
Effingham. 

Provisional Orders are sought by private un- 
dertakers at Westgate, Birchington, Wood, and 
St. Nicolas-at-Wade, at Porthcawl, Crowborough, 
Llanharan, Barton-on-Humber, Truro, Chipping 
Norton, Cuckfield, Hayward’s Heath, Weaver- 
ham, Milton, Acton, Cuddington, and Oakmere, 
and by the local authorities at Southborough 
(taking a supply from the Tunbridge Corporation), 
at Baildon, Basingstoke, Itchen, Shelton, and 
Brotton (taking a te from the Cleveland and 
Durham Company), Lytham, Hazel Grove, and 
Bramhall. 

Water Suppty. 

The water Bills are mainly of a very humdrum 
character; but some extensive main laying is 
proposed by the Metropolitan Water Board. The 
principal eae is for a pipe line from Lal- 
eham to Norbury, Hanworth, Kempton Park, 
Willesden, Cricklewood, and Greenford. Another 
line will run from Woolwich to Eltham, where it 
is pro to lay down a new pumping-station on 
the ell Hall-road, feeding a reservoir to be 
constructed at Castlewood. Other mains will 
connect to Plumstead, and from Westerham to 
Knockholt. About 2 miles of 24-in. gauge railway 
are to be laid from Hampton to the Kempton 
Park pumping-station, and there will also be 
branches to the Hampton works. In a second 
Bill proposals are made for meeting deficiencies in 
the rd’s receipts. These are of special interest 
in view of the boast of the chairman of the Board, 
shortly after its incorporation, that they had in- 
creased wages and lessened hours of work without 
a penny cost to the ratepayer. The latter have 
now to foot the bill, which is probably increased by 
the insufficiency of the higher engineering staff. The 
work formerly done by eight chief engineers, acting 
under eight boards of directors, has now to be done 
by two, hampered rather than helped by their 
committees of amateurs and politicians. Such a 
system must result in certain parts of the work 
being delayed in order that still more pressing 
matters may be attended to. 

(To be continued.) 





NOTES. 
MovaBLe FRocs aND DraAMONDS ON THE CENTRAL 
Lonpon Ratiway. 

On the Liverpool-street Station extension of the 
Central London Railway an interesting innovation 
has been made in connection with the necessary 
double cross-over roads, in the adoption of movable 
frogs and diamonds so as to make the rails con- 
tinuous as far as possible. 
and are arranged so as to give a continuous straight 





The frogs are movable, ' 


road in every case, though a break occurs when the 
road is set for the cross-over. At the centre 
diamond of the cross-over movable rails are 
arranged so as to give a continuous road for which- 
ever cross-over the line may be set. The installa- 
tion includes pneumatic operating gear for the 
movable frogs and diamonds and points. The 
switches and movable diamonds are provided with 
locking as well as with detecting gear. The movable 
frogs are operated by cylinders working in parallel 
with the switch cylinders, and locking and detecting 
gear has not been thought necessary for them. The 
main roads are 14 ft. 6 in. apart, centre to centre, 
and the angle of the crossing is 7 deg. 11 min., the 
length over the cross-overs being 170 ft. The east 
cross-over is not quite the same as the west, described 
above, the movable frogs having been omitted. 
Manganese crossings had already been ordered, and 
they were installed there in view of the fact that 
every train that is reversed s once over the east 
cross-over. The adoption of the additional movable 
frogs at the west cross-over was due to the fact 
that the majority of the trains run through this 
cross-over on the straight through road. The east 
cross-over is laid entirely in concrete, with }-in. 
felt pads underneath the chairs and crossings. 
Elsewhere hard-wood sleepers laid in concrete are 
used, with a }-in. felt pad between the chairs and 
sleepers. The chairs are fixed by means of the 
Le Tenax screw-spikes and expanding sockets, 
described in ENGINEERING some time ago. For 
the two outside rails of the cross-over the chairs 
were set out by means of the theodolite, and the 
sockets grouted into position. After a reasonable 
time had been allowed for setting, the rails were 
laid and keyed up. The remaining chairs and 
crossings were grouted after adjustment. 


THe New Canapian Paciric Liners. 


It is im ible to over-estimate the value of 
the service rendered to the Empire by the Canadian 
Pacific Railway, and by those responsible for its 
management, in the enterprise which they have 
shown not only in the development of the Dominion 
of Canada, but in the steamship service whereby the 
Mother Country is linked to Canada, and a con- 
nection made between the dominions on the Pacific. 
Two new vessels for the Pacific service are now 
being completed at the Fairfield Works; the 
second, which was launched on Saturday last, is 
the eighth constructed by the Fairfield Company 
for the same owners. It will surprise no one 
who knows of the courage of the Canadian Pacitic 
Railway to learn that the new vessels will be by 
far the largest trading between the American con- 
tinent and Japan and China, and, further, that 
they represent in their design the highest achieve- 
ment in naval architecture, alike from the stand- 
points of safety, comfort, and economy. As regards 
the first, the water-tight bulkheads are more 
closely spaced than has hitherto been usual, so that 
four compartments can be opened to the sea with- 
out affecting the flotation of the ship. As to 
comfort, the 200 first-class, 100 second, and 800 
third class passengers to be carried are ensured every 
convenience which experience can suggest. As we 
hope later to illustrate the vessels, we need only liere 
remark that one—namely, the Empress of Russia—is 
decorated in the Louis XV. and Louis XVI. styles, 
whilst the second, the Empress of Asia, is treated 
according to the Georgian period. The first-class 
cabins are all in a deck-house, 340 ft. long, on the 
bridge-deck. While the rooms are nominally for two 
persons, the arrangement is such that when one 

rson is occupying a room, all evidence of the other 
berth is hidden, leaving only a single brass bedstead 
with the other state-room furniture. In nearly 
every case each pair of cabins can be converted 
intoasuite. The vessels are of 15,000 tons gross, the 
length being 590 ft., the beam 68 ft., and the depth 
46 ft. A considerable amount of freight, particu- 
larly of the perishable type, can be carried. 
There is an innovation in connection with the 
form aft, as the vessels have been given a cruiser 
stern, which increases the water-line for a given 
over-all length and facilitates the propulsion, while 
adding to the available deck area aft. There 
is the further ——- that many of the lifeboats 
can be carried over the poop, and here it may be 
noted that boats are provided for the maximum 
number of rs arranged for. The vessel is 
propelled by turbines, with the construction of 
which the Fairfield Company have had very large 
experience. A high degree of propulsive efficiency 
is thus sure to result. 
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THE LATE MR. J. W. SHEPHERD. 


By the much-regretted death of Mr. John William 
Shepherd there has passed away one of the few re- 
maining shipbuilders who have served to link the days 
of wooden and iron sailing-ships with the modern 
turbine-driven steel ocean liner. He might be classed 
as having been one of the old school were it not that 
that term does not always suggest a sympathetic and 
intelligent interest in the continuous process of evo- 
lutionary change. Mr. Shepherd’s practical experi- 
ence went back to the ‘sixties, when frigates were 
being built or repaired at Sheerness, where he began 
his professional life ; but he was equally enthusiastic 
over the 30-knot torpedo-boat destroyers and 24-knot 
cruisers built by him a year or two ago. The 
characteristics of the old school were maintained 
in his personal qualities: in his forceful, almost 
brusque speech, in his intolerance of all that savoured 
of insincerity, in his independence in judgment and in 
his integrity in business. His forte was the manage- 
ment of men, in which he was stern but just, rather 
than in the scientific development of naval architec- 
tural problems. Wide practical experience enabled 
him always to discriminate when pure theory was 
misapplied. 

As we have said, Mr. Shepherd was trained in the 
Naval Academy at Sheerness, and later entered the 
drawing-oflice at the Royal Dockyard. When the 
Civil War in the United States created a great 
demand for blockade -runners, Mr. Shepherd found 
opportunity to utilise his great energy as a manager 
in one of the Thames yards; and he spent several 
years first in the Millwall Shipyard, and later in 
Dudgeon’s works. In these works in the ‘sixties 
he was again associated with the building of warships. 
When Sir Edward Reed resigned the chief constructor- 
ship of the Navy, and took over the managing director- 
ship of Earle’s works at Hull, Mr. Shepherd became 
one of the members on the staff, nearly all of whom 
won their way later to prominent positions. 

It was in 1873 that Mr. Shepherd first went to the 
Clyde. His first appointment there was as manager of 
the shipbuilding works of Messrs. Robert Napier and 
Son, Govan, under the old régime, and the experience 
he had, not only on the Thames, but at Hull, proved 
a great advantage, because, in addition to building 
merchantmen, the firm were engaged in Admiralty 
work. He continued with this firm for about three 
years. When Mr. Robert Napier died, and the firm 
was reconstructed, Mr. Shepherd’s connection with 
it ceased, and for about two years he was naval 
architect for the Orient Steamship Company, during 
which time he designed and supervised the construc- 
tion of two liners built at Fairfield. One of these 
was the Orient, which was the first vessel to be fitted 
with a bridge deck above the moulded structure of 
the hull. During this work he was brought promi- 
nently under the notice of Mr (afterwards Sir) William 
Pearce, who was specially gifted in reading character, 
and had known Mr. Shepherd from his dockyard 
training. Mr. Shepherd became the — manager of 
the shipbuilding works at Fairfield at a time when 
the struggle for the blue riband of the Atlantic was 
keenest. Indeed, with Sir William Pearce as the 
active organiser and the financial stimulator of enter- 
prise, Mr. Shepherd in the shipyard, and Mr. Bryce 
Douglas in the engine works, an era was entered 
upon in connection with the speed and size of ships 
worthy of the traditions of the works where Mr. John 
Elder and, later, Dr. Kirk had worked so assiduously 
in the direction of economy in steamship propulsion. 
There is no need to enter into a narrative of the work 
of the period when the Guion liners of Sir William 
Pearce and the Cunard liners of the Thomsons of Clyde- 
bank, competed against each other for supremacy on 
the Atlantic, in a way which appealed strongly to 
public imagination. One characteristic was the rate 
of production, for which the fullest credit must be 
given to Mr. Shepherd. 

In 1888 the subject of our memoir terminated his 
connection with the Fairfield Works, and shortly after- 
wards became managing director of the London and 
Glasgow Rageeecing and Iron Shipbuilding Company, 
Limited. His enterprise and the confidence reposed 
in his experience, resulted in the firm taking a promi- 
nent place as warship, as well as merchant-ship, 
builders. The passing of the Naval Defence Act 
shortly afterwards, calling, as it did, for a considerable 
increase in the number of firms capable of building war- 
ships, = Mr. Shepherd his opportunity, and from this 
time forward the London and Glasgow Company 
secured a continuous share of the naval work, and 
many of our lighter cruisers and torpedo - boat 
destroyers were built by the firm. The financial 
condition of the company considerably improved, and 
some time ago Mr. Shepherd embarked on a consider- 
able extension of the shipyard, purchasing the ad- 
jJacent establishment, formerly occupied by Messrs. 
Robert Napier and Sons. ‘The berths were in- 
creased in number and size, and a tidal basin was 
constructed to accommodate the ships during the 
process of completion. It was therefore anticipated 





that, with the removal of 
yard would be able to undertake the building of 
‘* capital” ships for the Navy, as well as large ocean 
liners. Before these extensions had been completed, 
however, Messrs. Harland and Wolff, desiring to secure 
a yard on the Clyde, which would enable them to 
augment the facilities at their Belfast yard for con- 
structing large ocean liners, as well as to enter upon 
the construction of Navy ships, decided upon the 
purchase of the London and Glasgow Company’s 
undertaking, and Mr. Shepherd, having already done 
sixty years of strenuous work, decided to retire from 
business. 

It is, in a way, a subject for regret that he did not 
live to see the fruition of his plans at the works under 
the new régime, in which he took an indirect interest. 
His health had not been very satisfactory for some 
time, and his end came somewhat unexpectedly, on 
Sunday last, in a nursing home in Glasgow, where he 
had gone to enable an operation to be undertaken for 
an internal complaint. His death is regretted by a 
wide circle of shipbuilders and engineers, who sym- 
pathise with his widow and grown-up family. 


ar ery limitations, the 








MECHANICAL HANDLING OF COAL FOR 
BRITISH LOCOMOTIVES.* 
By Cuaries JoHnN Bowen Cooke, M. Inst. C.E. 


Owi1ne to the growth of traffic and the heavier loads 
which have to be hauled at the present time, it has been 
found expedient to adopt, at the extensive running-shed 
of the London and North-Western Railway Company at 
Crewe, some more expeditious method than ‘‘man- 
handling” for loading engines with coal, and after much 
deliberation the mechanical coal-handling plant described 
in this paper has been installed. The plant was made 
by Messrs. Babcock and Wilcox, and is the joint design 
of the author and that firm. 

The points to which careful consideration had to be 
given were numerous, particular attention being paid to 
the following :— : 

m Ro cheap rate at which coal is at present dealt with 
0. The large size of the coal mined, and the class and 
size of coal wagons in use in England. 

3. The regular supply of coal between colliery and 
steam-shed. 

4. The restricted area available, and the high cost of 
land for extensions and alterations to steam-shed yards. 

5. The impracticability of an appliance capable of 
dealing with coal between wagon and tender, wagon and 
stack, or stack and wagon. . 

hod The expenditure necessary for installing such a 
plant. 

7. The breakage of coal during the transfer. ; 

With regard to the fifth point, in considering the in- 
stallation of a plant capable of doing the work required, 
the various known types of apparatus limited the choice 
to one or two types—namely :— J ; 

(a) That built by certain railway companies abroad, in 
which the handling of stock and current coal by gravity- 
bucket, or belt-conveyor, is combined. 

(b) Some form of power-driven crane and grab-bucket. 

The stock in plants of type (a) rarely exceeds 3000 tons, 
and is situated in bunkers, either underground or imme- 
diately under the coaling-stage, or above ground and 
forming part of the er pan ene In the latter case, coal 

laced in stock would be handled no less than six times 
Goeues the colliery and the locomotive tender, with 
consequent b of coal at each stage. It is found 
that at nearly all depts in this country where the annual 
consumption is sufficient to warrant the installation of 
mechanical handling, the stock coal greatly exceeds 3000 
tons, so that this type of plant appears undesirable. 

Regarding type (6), a grab-bucket is limited in size by 
the receptacle from which it picks its load, and when 
working from an ordinary type of English railway wagon 
such an appliance becomes anything but economical in its 
operation. The maximum size which can be easily worked 
is about 44 cub. ft., or 1 ton, little margin being then left 
for steering between the sides of the my Again, a 
good deal of the efficiency of a grab-bucket depends on 
the drop it gets into the material, but when such material 
consists of large lumps of coal carried in a wooden truck, 
which is liable to ——. the efficiency of the grab is 
reduced to an excessive degree. : . 

With to the sixth point, consideration of several 
types of plant showed that a suitable one could not be 
erected for less than from 50001. to 60001. capital expendi- 
ture. Such a plant, when handling 450 —— lay, Or 
140,000 tons per annum, with electriccurrent (if available) 
at about 1d. per unit, would do the work ata cost of about 
2d. per ton, including all necessary working charges, &c. 
Such an expenditure, with such a result, might lead loco- 
motive engineers to the conclusion that, in their case, the 
experiment was not worth trying, owing to the s er 
tonnage dealt with. The consideration of certain induce- 
ments might, however, be studied before condemning such 
a proposition. For instance (1) a mechanical plant, whilst 
occupying less ground than an old-fashioned coal-stage, 
could deal wk cane double the quantity of coal per 
annum ; (2) there is an economica] advantage in coaling 
as many engines as possible at a point adjacent to the 
collieries (where coal is cheapest), and in the shortest time 
possible ; (3) the rapidity of coaling might enable a rail- 
way company to dispense with an engine or two, or even 


* Abstract of a paper read at the ordina 
ing of the Institution of Civil Engineers on 
November 26, 1912. 


meet- 
uesday, 


to refrain from cating a similar number, with conse- 
quent economy of capital ; (4) the release of wagons would 
probably — place in less than half the time required | 
present, with consequent increase In earning ca ty, an 

se reduction in the cost of shunting oye 


yard. 

With regard to the breakage of coal, the large amount of 
slack created by the t method of man-handling is 
perhaps not generally realised, and mechanical plants 
should be designed with a view to dropping the coal as 
seldom as possible during its transfer from the wagon to 
its ultimate receptacle. Further, the height of its fall 
should be minimised. The coal should be arranged to 
slide wherever ible. When loaded on to a tender, 
it should be delivered of such a size that no additional 
breaking by the fireman is required. 

The plant at Crewe consists of a wagon-tippler, an 
underground hopper, a tipping-tray conveyor, an elevated 
bunker, and shoots—including calibrating chambers—for 
discharging coal on to the tenders. 

The tippler, of mild-steel rolled sections, with rings 
12 ft. in diameter, is capable of tipping a wagon in 
about 5 minutes, when attended by two men. It is driven 
by a 660-volt direct-current electric motor of 5 horse- 
power. The hopper, constructed of mild-steel plates and 
angles, holds about 20 tons ; the coal being fed therefrom 
by a jigging tray through an adjustable door into a two- 
roll breaker, where the large lumps are reduced to 8-in. 
cubes. The breaker is belt-driven by an independent 
direct-current electric motor of 10 horse-power, which also 
operates the jigging tray. The coal — through the 
breaker to the conveyor trays, which carry it to the 
overhead storage bunkers. 

The conveyor runs ata speed of 70 ft. per minute, and is 
capable of lifting about 60 tons per hour. The driving- 
gear is situated at the top under the bunker-housing, and 
consists of a 660-volt direct-current electric motor of 
9 horse-power. All the coal is delivered over the end of 
the conveyor-track, when it has only a fall of about 1 ft. 
on to the inclined shoot which delivers it to the requisite 
division of the bunker. 

The bunker is designed to hold 300 tons, which is 
more than enough to coal all as during the night 
without the conveyor working, it being possible to send 
up during the hours of daylight all the coal required, thus 
saving the double-manning of the wagon-tippler and con- 
veyor. 

here is an outlet on either side of each division of the 
bunker, which is divided into two main ts to give 
separate storage for about 100 tons of Welsh (soft) coal 
and 200 tons of ‘‘hard ” coal, making four outlets in all, 
so that the tenders can be coaled on both sides at the 
same time. These outlets are 2 ft. by 2 ft., and are pro- 
vided with doors worked by hand. On opening one of 
the doors coal is permitted to flow out into a calibrating- 
chamber capable of holding 10 cwt., whence it is allowed 
toslide on to the tender through a door operated by 
means of a hand-lever. 

The s of coaling by this plant is quite satisfactory, 
as much as 6 tons being put on in 3 minutes, as against 
5 tons in 15 minutes with the old system under the most 
favourable circumstances. 

An ash-conveyer has been installed in conjunction with 
the coaling-plant. When an engine has received its coal 
it draws down to a point a little distance away, where the 
fire-box ashes are raked out by hand on to a sloping plate, 
from which they slide on to a grid (with 4-in. mesh), fixed 
close to the side of the pit. This grid covers a small 
hopper which feeds the conveyor through a rotary filler. 
The ashes are then raised and deiivered into a wagon 
aes on an adjoining line. The conveyor, which is 
of the bucket type, has a capacity of about 15 tons per 
hour, and is driven by a 3-horse-power direct-current 
a. A supply of water is laid on for slaking the hot 
ashee. 





Contracts.—Messrs. Kayser, Ellison and Co., Limited, 
Sheffield, have recently ordered from Electro-Metals, 
Limited, 94, Union-court, Old Broad-street, E.C., one of 
their wore 34-ton, electric steel furnaces. This is 
the second furnace of this kind installed in Sheffield. 
We understand that very favourable results have been 
obtained with the first, supplied to Messrs. Darwin and 





Milner’s Warren-street works. 
Tue Late Mr. Ropert Battarp.—We t to have 
to record the death, which occurred last Friday, the 


22nd inst., at his residence, 35, Wood-lane, Shepherd’s 
Bush, London, W., of Mr. Robert Ballard, M. Inst. C. E. 
and M. Aus. Soc. 0.E. Mr. Ballard had been for some 
time, in the early seventies, resident engineer of the 
New South Wales Government Railways. He was also 
for several years chief engineer of the Northern Railway 
of Queensland. At the time of his death Mr. Ballard 
was in his seventy-fourth year. 





Tue Roap Exuisirion.—An Exhibition of Road 
Materials, Appliances, and Machinery Used for the 
Construction, intenance, and Improvement of Roads 
will be held at the Royal Horticultural Hall, Vincent- 
square, Victoria-street, S.W., in eonnection with the 
International Road Congress to be held in London in 
June, 1913. It will be opened on Monday, June 25, by 
the Right Hon. Karl Beauchamp, First Commissioner of 
His Majesty’s Office of Works, President of the Exhibi- 
tion Committee, and will close on Saturday, June 28. The 
Exhibition is to be international, and is open to all classes 
of machinery, “p tus, materials, models, drawings, 
plans and maps i lustrative of road construction, Further 
information may be obtained from the Permanent Inter- 
national Association of Road Congresses, Queen Anne’s 
Chambers, Broadway, 8S. W. 
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‘“‘STRENGTH OF WINGS OF AEROPLANES.” 
To THE Eprror or ENGINEERING. . 
Sir,—Your article on the ‘Strength of Wings of 
Aeroplanes,” on November 15, contains several references 
to the ‘‘ Avro” biplane. There is one in particular which 
requires further explanation, for you say that the stays of 
the ‘‘ Avro” were stated to have stretched on the occasion 
of the famous Parke dive during the Military Aeroplane 
Competition, which showed that they were on the verge 
of breaking, and would be better strengthened. 
After the dive we went over the machine very carefully 
and thoroughly, and did not find that the wires were 
stretched to any appreciable extent. If there was on 
stretch we put this down to absorption of the back-las 
throughout the machine. However, we continued flying 
without any further tuning up. 

Experts are now of opinion that a plane cannot be loaded 
beyond a certain point ; it is analogous to a spoon which 
cannot be filled beyond the brim. You say that the 
maximum load at the termination of the dive must have 
reached over six times the static weight. Eiffel in his 
experiments has discovered that it is impossible to obtain a 
greater load than 2} times the static weight of the machine. 

Yours faithfully, 
A. V. Rog anp Co. 

Brownsfield Mills, Great Ancoats-street, 

Manchester, November 21, 1912. 


[The load on the wings of an aeroplane when turning 
from a dive to a horizontal flight is simply the weight 
plus the centrifugal force. Eye-witnesses’ accounts are to 
the effect that the radius of the curve made on the occa- 
sion referred to was under 100 ft., in which case the pres- 
sure must have been over six times the weight of the 
machine. There is no evidence that the stress on this 
occasion is the greatest an aeroplane will ever have to 
bear in the future.—Eb. E.] 





THE GAS-TURBINE. 
To THe Eprror or ENGINEERING. 

Sin,—My few remarks of the 4th inst. on the above 
subject were based on the common knowledge that a gas. 
turbine had been built to develop 1000 horse-power, that 
without its charging pumps it weighed over 25 tons, and 
when tested developed 160 horse-power only as its maxi- 
mum. Further, in producing that power 1t used about 
four times as much fuel as an ordinary gas-engine of the 
same power would have used. Unfortunately I used the 
expression ‘misguided enthusiasts,” and this Mr. Norman 
Davey considers is ‘‘ provocative.” Iam sorry he finds 
it so. I did not understand when writing it, that because 
Mr. Davey happens to have contributed to The Engincer 
a series of articles on the gas-turbine, it must perforce be 
accepted as demonstrated that the gas-turbine is a prac- 
tical machine. 

As regards my knowledge of mechanics, I am quite 
content to leave that to the judgment of your readers, 
remarking merely that I have always understood the 
work done in driving the water out of a turbine is not 
performed by the turbine, but by the head of water 
operating it, 

Yours truly, 
Jas. DuNwop. 

190, Bellfield-street, Dennistoun, Glasgow, 

November 23, 1912. 





To THE Eprror oF ENGINEERING. 

Srr,—I have read with interest your correspondents’ 
remarks on the subject of the gas-turbine, and the sugges- 
tion put forward by Mr. Parsons. It may be of interest 
to Mr. Parsons and other readers to know that I had an 
engine of the type suggested by Mr. Parsons built in 
1905 by Messrs. Fawcett Preston and Co., Limited, 
of Liverpool, the engine being that described in my 
Patent No. 10,147, of 1905 (Montgomery and another). 

I may say that I found no difficulty whatever in getting 
a compression of about 60 lb. per sq. in., as in this design 
leakage was avoided, and also excessive friction. 

The main trouble I experienced was that a high speed 
could not be attained, on account of the alteration of 
—_ during the rotation of the two vanes or pistons. 

his alternate alteration of speed of two parts is equiva- 
lent in practice to reciprocating parts, and although the 
engine worked fairly satisfactorily at a slow speed, I was 
not satisfied that the advantage over a reciprocating 
engine was very great. 

T hove given the problem careful study for the past 
nine years, and have carried outa number of experiments, 
and the conclusion I have come to is that some positive 
form of rotary piston engine is necessary in which expan- 
sion can take place positively; but it must have no 
reciprocating or alternately fast and slow moving parts, 
or it defeats its own object. 

Such an engine I have invented 
readers are sufficiently interestec, i 
furnish them with particulars. 


Yours “ey. 
C. J. Montcomrry. 
2, Buckingham-road, Wallasey, November 27, 1912. 


and if any of your 
shall be pleased to 





THE TRADES DISPUTES ACT. 
To THe Eprror oF ENGINEERING. 

Si1r,—The — in the case of Vacher and Son v. 
the London iety of Compositors, deciding that no 
action for libel against a trade union can be entertained 
by any Court, has served a very useful purpose by 
any doubt as to the extent of the immunities 


removi 
confe' upon trade unions by the Trades Disputes Act, 
1906. 


the powers of the unions so that they may enter into 
trade and compete inst others by wrongful means, 
and yet carry the absolute immunities of the Trades 
Disputes Act ; or they may run er and libel and 
slander all who cross their path, and yet leave their 
victims without redress. How powerful this weapon will 
be in contested elections or trade disputes is easy to 
imagine. 

_The judgment will be welcomed by all who had pre- 
viously recognised the need for an alteration in the ioe 
The first step towards a cure is to rightly diagnose the 

isease, and now that this has been so ably done by the 
Law Lords, the politicians cannot long be allowed to shirk 
their duty. 

The danger is that in finding a remedy there may be 
some inclination to go too far, and so create an injustice 
on the other side. 

I would therefore call the attention of your readers to 
a Bill which has been prepared by the Committee of the 
British Constitution Association (copies of which can be 
obtained from their office, 11, Tothill-street, S.W.), and 
which has been introduced into Parliament by Lord 
Robert Cecil. This Bill relieves the union funds from 
liability for unauthorised acts of their members and 
others only when such acts are effectively repudiated by 
the managing committee. Again, while Giver the 
unions all reasonable latitude for carrying out their 
objects in accordance with their rules, it prevents them 
from using their — power for the purpose of injuring 
others. So well does it attain to the happy medium that 
it has almost, if not entirely, disarmed criticism. The 
Parliamentary Committee of the Trade Union Congress 
attempted an attack — it, but were quickly silenced. 

I |< Sir, your a servant, 


; ir, 
11, Tothill-street, S.W. . V. OsBornE. 








THe British Enoineers’ Association. — The In- 
augural Dinner of the British Engineers’ Association will 
be held on Tuesday next, December 3, at the Whitehall 
Rooms of the Hotel Metropole. The President, Mr. 
Douglas Vickers, will be in the chair, and several well- 
known authorities on Chinese matters will speak ; among 
these will be Sir Walter Hillier, K.C.M.G., C.B., Mr. 
Byron Brenan, C.M.G., and Sir Charles Dudgeon. 





New British Batriesuies.—The following names 
have been approved for the battleships of the current 
year’s programme :—Queen Elizabeth, laid down at 
Portsmouth Dockyard ; Warspite, laid down at Devon- 
port Dockyard ; and Valiant and Barham for the two 
ships to be built by private firms. The dockyard ships 
will be engined by the Wailsend Slipway and Engi- 
neering Company, Limited, and Messrs, Hawthorn, 
Leslie and ., Limited, Newcastle-on-Tyne, and it 
is understood that the two contract ships will be built 
by the Fairfield Shipbuilding and Engineering Company, 
Limited, Glasgow, and Messrs. John Brown and Co., 
Limited, Clydebank. 


THe Use or Gases FOR FirRg-EXTINCTION AND FouMr- 
GATION ON Boarp Suip.—The adjourned discussion on 
Mr. E. Kilburn Scott’s paper on this subject took place 
at the Institute of Marine Engineers on the 25th inst. 
Mr. G. Canning said he thought the practice of blowing 
steam into the cargo could only be regarded as a check to 
initial outbreaks. It had been said that the danger 
to human beings of systems in which odourless gases were 
used could be overcome by impregnating the gas, but 
such a method would depend a great deal upon the 
operator. He thought the —z of a deposit 
taking place in the pipes was more likely in the case 
of flue gas than in the SO, apparatus. The sulphur 
dioxide also was more efficacious for fumigation pur- 
poses. Mr. P. Selow said that with the carbon dioxide 
system ten cylinders, each of 40 lb. of liquid gas, 
would be sufficient to deal with a space of about 42,000 
cub. ft. The number of cylinders supplied to a vessel 
generally was fifty, and the average cost of a new installa- 
tion should not be more than 350/. at the outside. Pro- 
fessor Armstrong said the carbon dioxide, sulphur di- 
oxide, steam, and flue- systems were all based on the 
same principle—the reduction of the oxygen in the air. 
The carbon-dioxide system ey & somewhat expen- 
sive equipment of iron cylinders filled with the com- 
pressed gas, and there was the disadvantage that when 
the supply was exhausted, as it might be on a long 
voyage, the — would be of no value. With the 
sulphur dioxide system there was the same difficulty, 
with the additional objection that its use would injuri- 
ously affect the metal-work of the ship and certain 
cargoes. Steam had the advantage that it was always 
there as long as the boilers were at work. The flue-gas 
system also had that advantage and was very ingenious, 
as it utilised a waste material, which could be obtained as 
long as the coal supply lasted, and which had practically the 
same power as the other gases of acting as an extinctive 
agent, while without their deleterious effect upon the 
cargo. Mr. J. Craig said the temperature of the flue-gas 
was reduced to about 100 deg. Fahr. when put into the 
cargo. Experiments had proved that there was no 
deposit in the pipes with this system. A cooling process, 
in his opinion, was a necessity in fire extinction. The 
hon. secretary read a contribution from the author, Mr. 
Kilburn Scott, who was unable to be present. Mr. Scott 
considered the use of inert gases to be especially valuable 
for the prevention of spontaneous combustion in cargoes 
such as coal, cotton, and wool. One of the great advan- 
tages of the flue-gas system was that in fumigating it 
could be used when the holds were full of cargo without 
the cargo being injured. A distinctive odour could be 
given to inert gases by the addition of a very small quan- 





THE ROYAL METEOROLOGICAL SOCIETY. 


THE opening meeting of this Society for the session 
was held on Wednesday evening, the 20th inst., at the 
Surveyors’ Institution, Great George-street, West- 
minster, Dr. H. N. Dickson, President, in the chair. 

Dr. H. R. Mill, director of the British Rainfall 
Organisation, read a paper on ‘‘ The Unprecedented Rain- 
fall in East Anglia on August 26 last.” He based his 
discussion on the records of 265 rainfall observers in the 
eastern counties, from which he constructed a series of 
maps showing the hour of commencement and of cessa- 
tion of rain, and the total rainfall of the 24 hours in ques- 
tion. The rain commenced in London between 1 and 
2 a.m. on August 26, but the hour of commencement 
grew later towards the northward, rain not in- 
ning to fall in Lincolnshire until after 7 a.m. The 
intensity of the fall increased rapidly over the whole 
area, the maximum being senthed in a fall of 4 in. in 
four hours, from 11 a.m.,: in the neighbourhood of 
Norwich. The rain afterwards diminished in intensity 
and gradually ceased, the hour of cessation being 6 p.m. 
round the outside of the area affected from Orford Ness 
to Grantham, but later towards the centre, where over 
nearly the whole of Norfolk, and a large wedge of Suffolk, 
it did not cease until after midnight on the 26th, and at 
some places not until 4 a.m. or 5 a.m. on the 27th. In 
this central area the rain fell without intermission for 
more than 20 hours, and at some points probably for 24. 
The distribution of the rain was somewhat remarkable. 
There were two foci of maximum fall, both in Norfolk, the 
northern-central south of Cromer, with more than 7.50 in., 
the larger-central east of Norfolk, covering an area of about 
20 square miles, with more than $ in. of rain in the 24 hours. 
About 1940 square miles in Norfolk and Suffolk had more 
than 4 in. of rain, the most curious feature being a 
triangle of much lower rainfall running through the west 
of Norfolk south-eastward from the Wash. The area 
with more than 2 in. of rain was at least 5800 square 
miles. The general rainfall of each of the counties was 
calculated for this day, and also for the various river 
basins, and, speaking generally, it was said that during 
the twenty-four hours as much water was deposited on 
the land as would fall in normal circumstances in two or 
three months. Several very heavy falls of rain in one or 
two days which had been recorded in different parts 
of the country were considered, and it was shown that 
although more than 8 in. had fallen at Seathwaite, in 
the Lake district, on more than one occasion as the 
result of one or two days’ rain, there was no instance 
of so large an area having more than 6 in. of rain 
in two days as occurred in t Anglia on August 26, 
Former flood rains in the same area were considered and 
shown to have been quite insignificant in comparison ; 
and only two instances could be found, July, 1875, and 
November, 1878, when the rainfall of a whole month sur- 
passed that of these 24 hours. The cause of the prolonged 
torrential downpour was not to be found in the physical 
geography of the district affected, but in the meteoro- 
ogical conditions, for the full elucidation of which the 
data were insufficient. The fact that a small secondary 
depression had passed northward from the Englis 
Channel to the coast of Norfolk, and then turned east- 
ward across the North Sea, suggested a relationship with 
asimilar though less intense rainstorm which affected 
the East of Ireland on August 25, 1905, when a similar 
depression passed northward from St. George’s Channel 
to the coast of Wicklow, and turned off abruptly across 
the Irish Sea. Considering the unprecedented magnitude 
of the volume of rain precipitated, the floods, of which 
a series of photographs was shown, were remarkable 
rather for their moderation than for the destruction 
wrought. 

Mr. A. P. Jenkin also read a paper on a ‘* Three-Year 
Period in Rainfall.” 





Tue Royac Sanitary Institute.—The Right Hon. 
Earl Fortescue, Lord Lieutenant of the County of Devon, 
has consented to accept the office of president of the 
twenty-eighth congress of the Royal Sanitary Institute, to 
be held at Exeter from July 7 to 12, 1913. 


Tue InstITUTION OF HEATING AND VENTILATING ENGI- 
NEERS.—This Institution offers two heating studentships, 
tenable in the faculty of engineering at University Col- 
lege, London, each of the value of 50/. a year, together 
with 11 guineas for payment of college fees. The object 
of these studentships is to encourage research in heating 
and ventilating engineering. Candidates must produce 
evidence that they have already pursued a course of 
engineering training, and are familiar with the work of 
an engineering laboratory. Full particulars may 

obtained from the Secretary, University College, London. 








NaTIonAL Heat InsurANcE CoMMISSION (ENGLAND). 
—Application having been made to the Insurance Commis- 
sioners for the determination, under Section 66 of the 
National Insurance Act, of the question whether agents 
paid by commission or fees, who are employed for part-time 
or spare-time service only to canvass for business or to cvl- 
lect moneys, are employed under a contract of service within 
the meaning of the National Insurance Act, the Commis- 
sioners give notice that a hearing of parties interested 
will take place on Monday, December 9, at 2.30 p.m., at 
Wellington House, Buckingham Gate, London, 8.W. 
Any persons interested, who desire to be heard before the 
decision is given, should give not less than three days 
notice to the Insurance Commissioners of their intention 
to attend or be represented at the hearing. Statements 
in writing made by persons affected will be considered if 
submitted not later than the day preceding that fixed for 








By the Trade Union (No. 2) Bill, which is now before 


Parliament, the Government is deliberately extending ' bisul 





tity of certain substances, such as mustard oil or carbon 
isul phide. 


the hearing. 
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THE BURBRIDGE 


CONSTRUCTED BY MESSRS. R. LICKLEY 











Fic. 1. 


Tur Burbridge double davits, which are shown in 
the two illustrations on this page, are of special in- 
terest at the present time, when so much attention is 
being given to the question of increasing the number 
of lifeboats oiled ter passenger vessels. As has been 
pointed out times without number, an increase in boat 
accommodation in itself may be of no value, or may 
even be a danger, unless the extra boats are stowed in 
such a way as to be readily launched. The problem 
is a difficult one, especially on many existing ships, 
but the Burbridge davits would certainly seem to 
form a contribution towards its solution. As will be 
gathered from our illustrations, the Burbridge davits 
are of such a simple nature as hardly to require 
description. They consist of an ordi pair of 
davits with a smaller pair attached thereto by means 
of heavy for, collars. The smaller davits can be 
swung independently from the larger, and a locking- 
pin arrangement is provided, by means of which the 
smaller davits may be locked on the larger and 
the whole arrangement swung together. he two 
boats which a set of davits serves are stacked one 
above the other, as shown, the larger davits dealing 
with the upper boat, and the smaller with the lower. 

When the boats are to be launched the smaller 
davits are swung round to the outboard position, and 
the locking-pin is inserted in place. The upper boat, 
which is always suspended y for immediate launch- 
ing, is then put outboard and lowered, the swingin 
of the larger davits bringing the smaller davits inboa 
over the lower boat. The tackles of the smaller 
davits are then attached to the lower boat, and 
immediately the upper boat is safely launched and 
its tackles free, the larger davits are — inboard, 
which carries the smaller outboard, and with them the 
lower boat, which may at once be launched. It may 
be said that the first trial made with these davits, at 
which they were handled by the builders’ labourers, 
gave a time of 5 minutes for the launching of the two 
boats. A second trial, with the same men, made for the 
Board of Trade gave a time of 4 minutes, while a third 
trial, made by the ship’s crew, gave a time of 2 minutes 
41 seconds. The trials were made in dock in Glasgow. 
The davits are fitted to the s.s. Banjora, of the British 
India Steam Navigation Company, Limited, and the 
latest time, received from India, for getting the two 
boats afloat is 14 minutes. 

It will be clear that one of the advantages of the 
devits is that, as the boats are carried one above 
the other, two boats can be stowed in the same deck 
space as one. This should be particularly an —e 
on vessels on which it is desired to increase the 
Soat accommodation, since the small davits, which 
constitute the special feature of the appliance, 
can be fitted to existing davits without structural 
alterations to the ship, and since the two boats are 
classified and passed by the Board of Trade as “‘ under 
davits.” A further point which we should mention 
before concluding is that the davits offer advantages 
in launching boats for vessels having a list, since the 
coupling of the two davits together and their relative 
positions allow of the use of one pair as a lever to pull 
the other pair outboard. The davits, which are con- 








DOUBLE DAVITS. 
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Fig. 2. 


structed by Messrs. R. Lickley and Co., of 141, West 
George-street, Glasgow, and are patented, are made 
either with tubular construction or of the solid 
pattern. 


THE WESTINGHOUSE SPRING-WHEEL. 

THE illustration reproduced herewith shows the 
construction of the Westinghouse a for 
use in connection with the Morse rocker-joint chains 
recently exhibited at Olympia. It is designed to absorb 
shocks due to sudden overloads and strains, which, if 
not provided against, greatly shorten the life of the 
chain. The rim portion is formed with a series of 
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pockets, into which spiral springs of suitable strength 


are placed. These bear against shoulders on the hub, 
and so afford a certain pa ae of elasticity or cushion- 
like action. The plate bolted to the outside keeps the 


springs in position. This wheel is manufactured by 
e makers of the Morse chains, the Westinghouse 
Brake Company, Limited, of King’s Cross, N. 








DRILL-CHUCKS. 

WE illustrate in the sama | column some drill- 
chucks manufactured by Messrs. McGregor, Swinburne, 
Limited, of Glasgow. Fig. 1 shows the Crawford 
drill-chuck, which is of the direct-drive t: that is, 
the rotation of the drill is not dependent upon the 
friction of the jaws, but is positive through a direct 
driving-piece. The three round-section jaws A, two 
of which are visible in the drawing, fit in the usual 
manner in the three circular recesses which are drilled 
in the casing B, but they do not slide longitudinally ; 
instead they move out radially when the casing B is 
drawn downwards by the grip of the hand on the 
knurled exterior. The drill is then — up until 
its tang slips into the slot a in the driving-piece C, 
and the upward push of the casin in closes the 
jaws, and they centre the drill while it is driven by 
C as the latter is flattened on its upper end to engage 
with aslot in the end of the arbor D, and D is driven by 





the spindle, no strain comes upon the chuck-body. E 
is a sleeve screwed to the inside of the casing B, and 
sliding on D. Its lower face bears upon a friction- 
plate F pressing on top of the heads of the jaws, and 
the latter slide by grooves in the slots of a plate 
beneath F. The direct driving-piece C holds the 
two plates up against the underside of E. The infini- 
tesimal amount of play the jaws have, on their own 
axis, in the ves causes them to be self-locking, 
Fig. 2 shows the same chuck fitted with the dis- 
engaging and automatic starting attachment, by means 
of which it is possible to stop the chuck while the 
machine is running at full speed ; the drill is then 
changed, and when it comes into contact with the 
work the chuck automatically restarts. The parts are 
lettered similarly to those in Fig. 1. But instead of 
fitting the arbor immovably to the top of the piece C, 
provision is made for engagement or disengagement by 
means of an upper sleeve G, bearing in an inclined 
slot. When this sleeve is gripped, the slot causes the 
flattened arbor end to become separated from the rect- 
angular recess in the top of C. When the drill comes 
into contact with the work, the arbor automatically 




















Fig. 1. Fig.3. 

gy Md ETE a 
tot Ss 

ttyl y 
H ! TI 

Bat | || Cc : , 

--4-ps$i}4.-§ fF J” ft 

BiG} i 















































353. 


en, itself. Kither parallel shanks or tapered 
shanks may be held in these chucks, the jaws being 
made accordingly. Four sizes of chucks are made, 
holding from 0 in. to § in., 0 in. to 4 in., } in. to } in., 
and # in, to 1 in. respectively. 

A useful combination of a chuck and rectangular 
holder is also made, so that the chuck can be held in 
the slide-rest, and drills, reamers, dies, counter-sinks, 
&c., be held and worked from the rest. The shank is 
bored through to pass the drill, and a very long drill 
may thus be used, and readjusted once or twice to 
project more and more; this is handy for drilling 
“— holes, such as oil-holes. 

e breast-drill shown is designed to give a power- 
ful drill of less weight than the ordinary ones. 
Delicate drilling may be done, and the speed of work- 
ing is high. he construction is very simple (see 
Fig. 3). A frame built of flat steel has a breast-plate 
A, formed as a box for holding drills, and provided 
with a cover with spring-catch. The spindle B 
revolves inside a sleeve C carrying a drum D, around 
which a cord or chain is wound and anchored, and 
attached at the free end to a wooden handle E. 
When the latter is sharply pulled, the chain is 
unwound and rotates tho Sen rapidly, turning the 
spindle with it, through the medium of a ratchet- 
wheel at the position F on the spindle. After the 
chain has been unwound to the convenient limit, 
the handle is allowed to slack, and the drum, 
under the coercion of a coiled spring G on the sleeve, 
turns in the opposite direction ready for another 
unwinding. But the spindle does not return with 
it, as the ratchet dog on the drum slips. A slider H 
having ears to catch in the sides of the framing forms 
the anchorage for the spring, and it moves up and 
down the frame with the winding and unwinding. 
J J are curved strips screwed on to stiffen the 
frame and act as chain-guards. The pressure on the 
spindle end is taken on a ball-joint (not seen) at the 
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VAPOUR-COMPRESSION REFRIGERATING 
MACHINES.*+ 


By J. Wemyss Anperson, M.Eng., Member, Dean of 
nA cee of Engineering, the University of Liver- 
pool. 


Introduction.—The eee of refrigeration since the 
last papert on the subject was read before this Institu- 
tion has been enormous. The value of food-stuffs im- 
ported into this country, subjected more or less to 
refrigeration, is now about 130,000,000). per annum, 
while the application of refrigeration to home produce, 
to manufactures, to industries, and to the many miscel- 
laneous purposes, makes the subject one of great import- 
ance to scientists and engineers. The ‘‘enormous pro- 

” has, however, been more of a commercial nature 
than a scientific one; indeed, no branch of mechanical 
science has received less aid in this country from research 
or from published accounts of practical progress than 
that of mechanical refrigeration. 

The field for research is very great, and includes the 
machinery proper; the construction, equipment, and 
insulation of land cold storages; design of ships for 
carrying refrigerated cargoes ; the construction of ammu- 
nition magazines (chiefly naval); transportation and 
storage of perishable produce; the right temperatures 
for storing various goods ; the importance of steady tem- 
peratures in fruit -carrying and similar cases; the 
methods of seuneasing temperatures; the condition of 
the air in col oe with regard to its temperature, 
purity (ventilation), humidity, and effect on the goods 
stored. This list might be extended ad lib. if refer- 
ences were made to industries, such as the drying 
of the air for blast-furnaces, chemical works, soap 
works, &c. 

It is obvious that the actual refrigerating machine 
demands the first consideration, and of these the prin- 
cipal types in general use are: (1) Vapour-compression 
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machines ; (2) Ammonia absorption machines ; (3) Cold- 
airmachines. The last-named are not now relatively so 
important as when dealt with by Mr. Lightfoot in 1886. 
The ammonia-absorption machine—an important section 
-—can only hope to hold its own agains} compression 
machines where waste steam or waste heat in some other 
form is available. The first named is, commercially, by 
far the most important, and on this ground it is proposed 
to confine this paper entirely to vapour-compression 
machines. 

Action of Refrigerating Machines. —Heat will naturally 
flow from a warm to a colder body, but if a quantity of 
matter is to be made colder than its surroundings, heat 
must be removed from it by the expenditure of work. 
This latter action is the function of a refrigerating- 
machine, which, in consequence, is often spoken of as a 
**heat-pump.” A heat-pump is a reve heat-engine. 
The latter receives heat at a high temperature, transforms 
a certain amount of this heat into mechanical work, and 
rejects the remainder at a lower temperature. 

A heat-pump receives heat at a relatively low tempera- 
ture, and by the expenditure of mechanical work raises it 
toa higher temperature—that is, sufficiently high to allow 
the heat to dissipate.§ The total heat so dissipated is the 
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* Paper read before the Institution of Mechanical 
Engineers, November 22, 1912. 

+ In the annual report of the Institution for the year 
1906 the Council referred to the question of additional 
research work, and invited Hae aang thereon. In the 
succeeding reports (see P ings 1908, 86, and 
1909, 218) the members were informed that inquiries 
were being made on three subjects with a view to the 
appointment of Research Con mittees. Mr. J. Wemyss 
Anderson was invited to write a ete paper upon 
the features of refrigerating machinery in which further 
investigation is needed ; and the present paper has there- 
fore been prepared for presentation to the members, in 
order that views may be obtained which may be of assist- 
ance in the prosecution of the sage’ research. In 
view of some subjects in this paper aving been referred 
to in the Second French Congress of Refrigeration, 
September, 1912, it is desirable to state that the manu- 
script of this — was received from the author on 
February 2, 191 : : 

t “On Rgiilgavating and Ice-Making Machinery and 
Appliances,” by T. B. Lightfoot, Proceedings, I. Mech. E., 
May, 1886, page 201. also ENGINEERING, vol. xli., 

605, and vol. xlii., 22, 34, and 97. 

: In 1852 the late Lord Kelvin pointed out that the 

heat from a reversed heat-engine could be economically 








heat removed from the cold body together with the heat 
equivalent of the work expended in removing or “‘ pump- 
ing” it out. 

H, = heat extracted ; 

H, = heat dissipated ; 

. AW = heat equivalent of work expended ; 
then 
H, + AW = H, 


AW =H, - H, 


and 


(1) 


so that 
H, — H, = heat ~ "ogee of work ex- 
pended. 


The ratio of the wo:k' expended to the heat extracted 
is taken as a measure of the efficiency of the machine; 
but this ratio being generally greater than unity, the 
term ‘coefficient of performance” (indicated by 7) is 
used to express the ratio. 

Thus for any machine— 

Coefficient of performance 

os Heat extracted E 
Heat equivalent of work expended 


Under ideal conditions, from Equation (1)— 


: 5 2 
,-H, (2) 
Also under ideal conditions the heat H, would all be 


taken in at the temperature 72, and H, all discharged at | P 


7, ; hence 
_ eam 
H, Hy, a 
and for an ideal machine*— 
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Cycle of Operations in Vapour-Compression Machines.— 
The heat-engine which in its sveneele action most closely 
resembles the vapour-compression machine is the recipro- 
cating condensing steam-engine, and it will be an advan- 
tage to consider this well-known cycle first. The boiler 
A, Fig. 1, is supplied with heat and steam generated at 
7, and p,. This steam does work in the cylinder B, part 
of its heat being converted into work, the steam after- 
wards being condensed (i.¢., a certain amount of heat is 
lost or dissipated) in the condenser C at 7, and po. The 
condensed water is forced back into the boiler by the 
feed-pump D, this feed-pump calling for an expenditure 
of work. It is an arena to keep this feed-water as 
~~ in temperature as possible. 

n the vapour-compression machine a liquid (refrige- 
rant) is vaporised in the evaporator ©, at a pressure pp. 
by the supply of a quantity of heat from the body (or 
fluid) to cooled at temperature 7,. The vapour so 
formed is drawn into the compressor B, at a pressure py. 
and then, by virtue of work expended, forced into the 
condenser A, where it is liquefied (generally by the 
agency of water) at 7, and p,. By means of a regulating- 
valve D the liquid at p, is allowed to pass in regulated 
quantities into the evaporator C at po, for re-evaporation, 
Fig. 1 or Fig. 2. This liquid should be kept as low in 
temperature as possible. 
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In an ideal vapour machine the regulating valve D | pi 


would be replaced by an expansion* cylinder, in which 
the liquid, on passing from the a to the lower pres- 
sure, would do work. This, it will be seen, would give a 
closer analogy to a reversed steam-engine, as it would as 
nearly as ible reverse the action of the feed-pump. 
In this cycle of operations there are four thermodynamic 
losses—namely :— 

() A loss due to the free expansion at the ulating 
valve ; this operation, being non-reversible, renders the 
entire cycle non-reversible, with a corresponding thermo- 
dynamic loss. 

(6) The refrigerant in the compressor becomes super- 
heated, and this superheat has to be given to the con- 
densing water by a non-reversible operation, the tem- 
peratures of the refrigerant and the water being different, 
resulting in a further thermodynamic loss. 
employed for warming purposes. In the United States 
refrigerating-machines are now employed for cooling 
— private houses and other buildings in the summer, 
an —— them in the winter—efficient ventilation 
being part of the me. 

* This subject is further treated or demonstrated in an 
appendix to the paper, 


(c) To facilitate the transfer of heat between the 
refrigerant and the condensing water, an appreciah/e 
difference of temperature is allowed between them, 
rendering the cycle further non-reversible. 

(d) The same applies to the heat transfer between the 
refrigerant and the brine (or other body to be cooled), 
supplying the necessary heat for vaporising the refrige. 
rant in the evaporator. 

With regard.to the two latter, (c) and (d), it would be 
fruitless to discuss the losses further, as the differences 
of temperature are only of a very moderate nature in 
practice (10 deg. to 20 deg.), and no greater than actually 
required for practical purposes. The loss (a) varies with 
the refrigerant used, and is dealt with in Appendix IV., 
and must be again mentioned in the next section on 
ene. Loss (6) is the subject of much controversy, 
and the author has not been able to find conclusive tests 
on the relative values of ‘‘wet” and ‘‘ dry” compression. * 
In this country, where so many ammonia and carbonic 
anhydride adiens are used, a compromise may be raid 
to be the general practice. 

The vapour is brought back to the compressor in a 
somewhat wet state—t.c., particles of liquid suspended in 
the vapour—and the amount of superheat is relatively 
small, making the use of a water-jacket unnecessary.* 
In the United States as much “cooling effect” is taken 
out of the vapour as possible, and it goes to the com- 

ressor in a dry or super-dry state, and generally 

mes highly superheated on compression, the com- 
ressors being water-jacketed, although recent practice 
points to the adoption of the British method of working, 


Fig.3. AMMONIA EXPANSION VALVE. 
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which is known in the United States as the ‘‘ flooded ” 
system. 

Refrigerants.—Thermodynamically, it does not matter 
what fluid is employed in a heat-engine or reversed heat- 
engine, yet certain characteristics, physical properties, 
and practical considerations limit the choice. Suna. 
steam has never been seriously challenged as the most suit- 
able fluid for engines working on the Rankine cycle. In the 
pa op refrigerating machines, however, no 
one fiuid holds an unchallenged position—quite a 
number are employed, of which three are of outstanding 
importance—viz., anhydrous ammonia (NH;), carbonic 
anhydride (CO,) and sulphurous anhydride (SO,). These 
are able to stand the temperatures and pressures em- 
— (water, for instance, is not available, as it would 

reeze at the low temperatures required in refrigeration) ; 
their capacity for heat is great, and they possess low 
temperature vaporising points. 

Taking — 4 deg. Fahr. and + 86 deg. Fahr. as limiting 
temperatures for the +? of comparison, the tables 
given in Avge I. show that the corresponding 

ressures for N H; are 27 lb. per square inch absolute and 

70 lb. ; for CO,, 288 Ib. and 1038 Ib. ; and_ for SO,, 9 Ib. 
and 66 lb. per square inch respectively. None of these 
pressures present serious difficulties, but in CO, machines 
special care has to be taken, particularly in the com- 
ressors, to prevent leakage past the piston and piston- 
rod and through the stuffing-box or boxes. 

In SO, machines the working ae in the evapo- 
rator, for ice-making and similar low-temperature work, 
is below atmospheric pressure, and there is a danger of 
air leaking in, which in itself would eventually seriously 
affect efficient working. This has rather told against 
SO, for low temperatures, but for the temperatures 
required in dairy work the evaporator pressure is above 
that of the atmosphere; under these, and, in fact, under 
all conditions, SO, forms a most efficient refrigerant. * 
Ammonia-gas in large quantities is exceedingly noxious, 
and it is impossible for a man to live in the fumes ; hence 
the Board of Trade will not allow an NH, machine in the 
main engine-room of a steamer. OO, is not poisonous, 
but it will not support life. It is much heavier than air, 
and consequently in a closed space would displace the 
air necessary for life; hence the Board of Trade will 
allow only small machines in the main engine-room 0! 
steamers. 

Regarding the thermodynamic losses, that at the regu- 
lating valve” tells rather heavily against CO,—NHy, and 





* This subject is further treated or demonstrated in an 
appendix to the paper. 
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SO, being much the same. It is not suggested that an 
expansion cylinder should used, but the relative 
losses must be taken into account when discussing the 
merits of the three refrigerants. The theoretical loss due 
to suparheating again tells against CO,, while SO, is 
rather better than NH;. (See Appondix IV.) Taking 
both these losses into account, it would appear that SO, 
is very ay more efficient than NH;, while CO, is a 
very bad third. Hare in really reliable comparative 
tests are wanting, the author having found very conflicting 
evidence in the published results of actual trials. (See 
Ap ndix VI.) 

he practical preference for NH; over SO, appears to 
be in the fact that for all ordinary working temperatures 
the pressures for NH; are above the atmosphere, and 
with any leak the ammonia makes itself felt, while for 
SO, air may leak in without indication, as previously 
pointed out. The distinct advantage of CO, is that it 1s 
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practically inodorous. If reliable tests proved CO, to be 
as inefficient as theory points out, the machine would 
still jestity its use on large passenger steamers, but it 
would be difficult to justify its use on, say, a man-of-war. 
Such a vessel may live its life without going into action, 
and supposing an ammonia machine was fitted, it would 
© quite easy to blow off the charge before coming in 
touch with the enemy. Finally, in comparing the three 
refrigerants, it should be said for a given refrigerating 
effect,* SO. is the largest machine ar CO, the smallest, 
but the working pressures (and hence thickness of metals) 
are in the reverse order, so, as regards weight and cost, 
there is very little to choose between the three types of 
machines. 

_ Practical Examples of Compression Machines.—Fig. 2 
indicates the principal parts of all vapour-compression 
machines—viz. :— 


(1) Regulating valve, D. 


3) C ressor, B. 
(2) Evaporator, C. Oo * 


(4) Condenser, A. 


It is proposed to describs these parts in detail. There 
are, however, other parts and fittings which are of greater 
or less importance, according tv the type of machine to 
ne they are fitted. Fig. 2 indicates some of these. 

-18 a scale-trap fitted on the suction-pipe between the 
©vaporator and compressor, and so arranged that the 
vapour has to pass through a gauze-wire pocket, which 
effectually traps any scale coming from the long lengths 
of pipe in use on the machines, and thus prevents scoring 
< the compressor walls and irregularity in the working 
of the mushroom valves. and G combined form a 
rectifier, the object of which is to catch oil or other fluid 





* See foxt-note in previous column. 


CARBONIC ANHYDRIDE EVAPORATOR. 


passing over from the com . F is a cylindrical 
vessel into which the discharged vapour from the com- 
pressor a ay by means of an internal pipe, the oil 
thereby being thrown to the bottom, the vapour escapi 

to the condenser by a pipe fitted at the top of the vessel. 
After a certain period, the length of which would depend 
on the type and size of machine and on the dimensions 
of the vessel F, the oil is blown into a second vessel G, 
after which the connection between F and G is i 

closed. By a simple a ment, easily followed in the 
diagram, the vessel is brought under the lowest pressure 
for re-use. H indicates a charging-cock, through which 
new charges of refrigerant are introdu into the 
machine. The exact position of this fitting varies with 
different makers. Further, a liquid receiver is often 
fitted between the condenser and regulating-valve, while 
in the United States a ‘‘drier,” consisting of a cylindrical 





in the system, and the oil canthen be blown offinto buckets | 





for evaporators are so few as to hardly merit any 
further mention. Lap-welded wrought-iron pipes, elec- 
trically welded or jointed together, are generally used, 
but in CO, machines heavy copper pi are employed, 
both in the evaporator and condenser. The heat necessary 
for the vaporisation of the refrigerant is supplied by 
the medium surrounding the pipes—air or brine in the 
majority of cases, and water, milk, wort, beer, &c., in 
special machines. This actual cooling constitutes the 
refrigerating effect of the machine, and in the case of 
water or milk cooling, say, concludes’ the work of the 
machine. Air and brine, on the other hand, are gene- 
rally but agents whereby cooling or freezing can be 
effected at points more or less remote from the machine. 
Fig. 4 shows a 2 vertical evaporator, circular in 
form, with concentric coils made up of pipes }{-in. bore. 
This type is common to all vapour-compression machines. 
Asa rule, each coil is separately connected to the inlet- 
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vessel in which quick-lime is placed, is so arranged as to 
be capable of being brought into the vapour circuit of 
ammonia machines, the object being to extract any 
aqueous vapour that might have worked its way into the 
circuit and which seriously affects the coefficient of per- 
formance. The author considers the question of always 
fitting driers to machines of 10 tons ice-making per day 
and upwards should receive careful consideration. 
Regulating-Valves.—The amount of liquid refrigerant 
passing from the condenser to each separate section of the 
evaporator or evaporators has to be most carefully regu- 
lated, according to the actual amount of cooling to be 
performed and the temperature to be carried. The design 
of the valves necessary for this purpose varies in practice, 
but in the main they are simple, ingenious, and effective. 
Fig. 3 shows an ammonia-regulating valve, which con- 
sists esseniially of a spindle actuated in the usual way, by 
means of a hand-wheel and 
spindle is so arranged as to form an ordinary valve, by 
means of which the liquid can be completely cut off. For 
regulating pu the spindle is extended, and works 
asa plug in the body of the valve casting. This plug 
has a A-shaped notch, which not only widens, but also 
deepens from the top downwards. This notch (and the 
plus thread) permits of the most minute lation of the 
amount of liquid passing. The wheel is often fitted with 
a finger moving on a dial to indicate the amount the valve 
is actually open. ; 
Evaporators.—Although evaporators differ very much 
in general form, the principle underlying their action 
and dominating their construction is the same in all 
machines—viz., the refrigerant is allowed to vaporise in 
small tubes or pipes 
pressure of va 
to the desi temperature. 
general rule as to the size of the pipes or vessels used 





= thread. A part of this | 





header, or manifold, at the bottom, and toa qorennpenting 


| outlet at the top, each coil either having the same pitc 








risation being regulated to correspond | of 
The exceptions to. this **General A 


| often fitted with agitating 


and different lengths of pipe, or the same length with 
varying pitches. In the present example there are six 
coils of equal pitch with only two OO, inlets and two 
outlets, these four openings being side by side at the 
bottom. The first inlet passes direct to the innermost, or 
first, coil, and on reaching the top is taken to form the 
second coi], which on reaching the bottom forms the third 
coil, and this at the top is continued as the fourth, the 
bottom of which forms the first outlet or suction to the 
compressor. The second inlet connects direct to the fifth 
coil, which passes over at the top to the sixth, or outer, 
coil, which at the bottom forms the second outlet. The 
mild-steel shell is made in halves, which are bolted together 
as indicated. This construction facilitates erection, in- 
spection, and cleaning. 

The brine inlet is at the top, and the outlet diametri- 
cally opposite at the bottom, thus ensuring efficient cir- 
culation—a most important matter, considering the differ- 
ence of temperatures between the refrigerant and the brine 
is not likely to exceed 20 deg. Fahr. Evaporators are 

paddles to keep up an effeetive 

‘*scrubbing” action between the brine and the walls of 
the pipes. A cover, fitted with a relief-valve, is shown, as 
the evaporator, Fig. $. is intended for marine use, and 
therefore a closed brine circuit is desirable. The coils 
are carefully stayed in position by plates and oe. This 
type of evaporator is also extensively used for land pur- 
the eooled brine being afterwards circulated either 

in pipes placed in the chambers of the cold stores or 
through ice-tanks for ice-making. Evaporators take 


(1 in. to 2} in. in diameter), the | varying forms to suit particular requirements, and some 


these forms will be described later in the paper under 
ents.” 


Condenscrs.—Condensers for vapour-compression ma- 
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chines may be divided into three main classes :—(1) Sub- 
merged. (2) Atmospheric. (3) Double - Tn all three 
classes the refrigerant is kept inside small tubes or pipes 
(seldom exceeding 24 in. in diameter), the condensing 
medium being on the outside. In this respect the con- 
denser resembles the evaporator—indeed, for marine 
purposes, connections are often arranged so that the two 
a be interchangeable. : 

he submerged condenser is either rectangular or cir- 
cular in plan. In the former case the pipes (up to 1} in. 
in diameter), in continuous lengths, are bent kwards 
and forwards within the given length to form grids or 
elongated coils. This type is pager Haw 5 in marine 
work, the grids being fitted into box-s! bed -plates, 
which carry the engine and compressor. Submerged con- 
densers may also be made of 2-in. or 24-in. pipes, screwed 
and then soldered into return-bends of 3-in. or 4-in. 
centres, the construction of the grids being similar to 
those in Fig. 5. The circular form of condenser is 
similar to the evaporator, Fig. 4, just described. The 
hot gas enters a manifold at the top and is distributed 
through concentric coils, the liquid collecting through 
a manifold at the bottom. The water enters at the 
bottom and flows out at the top—the liquid refrigerant 
being thus cooled to the lowest possible temperature. 
Theory and practice indicate that the cooling of the 
liquid refrigerant, after condensation, to the coldest 
temperature reached in the plant isa distinct advantage 
—in but few machines, however, are even the most ele- 
mentary steps taken to secure this advantage. Submerged 
condensers are only to be recommended when water is 
plentiful and cheap, as on shipboard. 

When water is not plentiful, considerable economy 
can be effected by using an atmospheric condenser—‘.e., 
condensers where either the air, or water and air com- 
bined, a the necessary cooling. They consist of 
grids o roe (1-in. or 14-in. ny my in continuous lengths 
or 2-in. to 24-in. pipes built up by return bends) stacked 
together in vertical sheets. If air is to be the cooling 
agent, the sheets must be boxed in and air circulated by 
a fan or fans—a method adopted in the United States. 
If water be used—the ordinary British method—it is 
allowed to trickle down the grids into a pan or tank 
underneath, the coils being protected from the direct rays 
of the sun (if necessary) by louvre boards. The water 
may run direct to waste or be used over and over again. 
At Messrs. Ruddin’s Central Cold Stores, erected in the 
heart of Liverpool, the author has found that an excep- 
tionally large tank (22 ft. by 11 ft. by 2.5 ft.) for the size 
of the plant hasresulted in a most marked economy—the 
amount of water used in a week not exceeding that 
qaseny required per hour—the rersons being the utili- | 
sation of rain-water, and the natural cooling of the water | 
in the tank during the night. Fig. 5 shows an atmos- 
pheric contraflow ammonia condenser. The vapour from 
the compressor is carried to a T or manifold at the 


from the drawing. The hot vapour is brought in at the 
top and the cold water at the bottom, the whole forming 
an effective and efficient condenser. It must be here 
mentioned that exactly similar constructions are being 
utilised as evaporators or ‘‘brine coolers,” and even 
triple pipes are employed—the refrigerant passing through 
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horizontal machines have a longer stroke (com 


red to 


diameter) than the vertical ones, it follows that the latter 
type rum at a greater number of revolutions, and in certain 
makes quite a high speed (revolutions) is maintained. 

_ Apart from purely mechanical considerations, one point 
in the design of a compressor stands out as all important ; 
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Fig. 16. SECTION OF 3%'x 10" CO, COMPRESSOR. (THE L.R.C°) 
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bottom and there distributed to vertical grids. Water 9 a 6 
falls on the outside, and consequently the warmer water (3188.R) = 
hig.18. 44°«15" CO, DUPLEX COMPRESSOR. (THE L.R.Co) 4; 








meets the warmer vapour. Liquid will, of course, be 
formed at varying heights, and small pipes are fitted at 
different points in the grid to carry off the liquid as soon 
as veeeed po to the liquid T or manifold. 

Fig. 6 illustrates a special type of condenser that is 
rapidly finding favour where conditions are not suitable 


for either atmospheric or submerged condensers. It is 
known as the “‘double-pipe” condenser, and in this 
example 1}-in. water-pipes run through 2-in. ammonia- 
pipes—the details of vonstruction can be readily followed 
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Fig.17. SECTION OF 2% +74 CO, COMPRESSOR (HASLAM) 
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the annular space so formed. Particular forms of con- 
densers will be mentioned later when describing ‘‘ General 
Arrangements. 

Compressors.—Compressors may be divided into two 
main classes :—(1) Double-acting ; (2) single-acting. 
These two classes may be again sub-divided into two 
sections—viz. :—(i.) Horizontal. (ii.) Vertical. Broadly 
8 ing, horizontal compressors are double-acting, and 
the vertical single-acting. A fairly uniform piston speed 
is maintained in all cases, and consequent on the fact that 








being 


expand below the suction or inferior 
allow the fresh charge to be admit : 
making the clearance as small as possible, and keeping 





that is, the clearance between the piston and covers at 
each end of the stroke must be a minimum, the reason 
ing that the compressor should, if possible, draw in 
the suction-valve immediately the return stroke begins. 
The vapour that remains trapped in the clearance space 
is at the superior pressure of the s 
must travel a very definite distance 


tem, and the piston 
fore this vapour can 


ressure, and so 
Apart from 
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the bearings and all other parts mechanically sound, 
nothing is further done asa general rule. An outstand- 
ing exception is the De la Vergne system, where vertical 
compressors are used, and the top of the piston carries a 
layer of oil sufficiently deep to ensure that the whole of 
the vapour (ammonia) is forced out at the end of the 
stroke. 

Fig. 7, page 756, is a 10-in. by 18-in. stroke horizontal 
double-acting belt-driven ammonia compressor. The 
main casting is a simple one, being a plain cylinder pro- 
vided with feet or lugs for bolting to the bed-plate, no 
jacket or liner being fitted. The covers carry the suc- 
tion and discharge-valves, and the cover at the front 
also carries the stuffing-box. The valves are arranged so 
as to be easily accessible, and on the removal of a cover a 
sleeve can be withdrawn containing the whole of the 
valve and its parts. The machine is designed te run at 
80 revolutions per minute, and the scale will allow the 
leading sizes and the floor space occupied to be deter- 
mined. 

Fig. 8 shows the type adopted by Messrs. Haslam 
(Darby) for all their ammonia compressors. In general 
outline it is very similar to Fig. 7, and taken with Fig. 9 
it illustrates the degree of standardisation which has been 
reached in horizontal ammonia compressors. The valves, 
however, differ in important detail, and, together with 
the stuffing-box, will amply repay careful examination. 

Fig. 9 is a 12-in. diameter by 21-in. stroke horizontal 
double-acting ammonia compressor. The main difference 
between this illustration and Figs. 7 and 8 lies in the 
liner, which is fitted and kept in position by the covers. 
This arrangement has all the advantages generally claimed 
for liners, and the claim that so simple a casting can be 
made with a specially close-grained cast iron is one of 
great importance, inasmuch as ammonia readily finds 
out any slightly extra porosity. The need of reducing 
the clearance 5) to a minimum has y been 
emphasised, and as the suction valves open inwards, 
particular care is taken that these valves are well guided, 
so as to prevent any possibility of ‘sticking.” It should 
ba farther noted that the weakest part of the suction- 
valve spindle is at the end, in the thread under the nut 
controlling the spring. If the spindle should break at 
this point, a nut lower down is so arranged to prevent 
the valve dropping into the compressor. The lift of the 
discharge valve is regulated by a stop kept in position by 
a strong spring. This serves as a buffer, and reduces the 
shock or jar, and further, on occasion, will allow the 
valve an increased lift should an undue pressure (say from 
liquid ammonia) be set up at the end oft the stroke. The 
stuffing-box is arranged for metallic packing, and in the 
main box will be noticed a sleeve designed to leave an 
annular space batw-en the rod and the box. This space 
is connected (see Fig. 11) with the suction side of the com- 
ow, and fulfils two functions—first, it takes back any 

igh-pressure ammonia that might have so far leaked 
past ; and, secondly, it provides that the remainder of 
the box shall only be under suction pressure. This 
ingenious and simple device is adopted by most makers. 

Fig. 10 shows an elevation of Fig. 9—three such com- 
pressors being driven direct from the tail-rods of the 
cylinders of a triple-expansion engine—the whole form- 
ing a powerful and compact installation for shipboard. 
Extra precautions have to taken in refrigeration to 
ensure (particularly in marine work) as far as possible, 
immunity from complete breakdown, and in Fig. 10 the 
possible combinations in case of necessity are too numerous 
to mention ; but it must be stated that any two cylinders 
of the engine can be worked together compound, and also 
any single cylinder by itself; further, as long as the 
crank-shaft and rods hold out, any one cylinder will drive 
any one compressor. Small bosses are provided for 
gauge and similar connections indicated in Fig. 11. 

_This drawing also gives the details of connections 
similar to those fitted to the compressors given in Figs. 9 
and 10, although the actual dimensions are for a longer 
stroke —viz., 12 in. by 24 in. The arrangements are so clear 
in the drawing as to call for little or no comment, but 
the stuffing-box relief connections should be noted, and 
also the lubricator to the rod, which is so arranged as to 
keep a space in an outer gland (see Fig. 9) flooded with a 
special oil, a further small gland keeping this oil in 
place. It is sometimes an advantage to so arrange the 
suction connections that each end of the compressor can 
draw from separate evaporators—it being remembered 
that temperatures are regulated by suction pressures— 
and different suction pressures could be carried in the 
present case by having a separate connection with valve 
for each sucticn end. A cross connection with valve 
would also enable the full compressor to draw from any 
one evaporator or from both under the same suction 
pressure. 

Fig. 12, page 757, shows an arrangement of two 9-in. 
by 15-in. stroke ammonia compressors by the same firm 
as the three previous figures. The main difference (apart 
from the number of compressors) between this arrange- 
ment and that shown in Fig. 10, and the reason for its 
introduction, is that two separate and distinct ammonia 
condensers—one for each compressor—are placed in the 
box bed-plate, this being in accordance with ordinary 
merine practice, a cross connection allowing any one 
compressor to work with any one condenser. In ordinary 
working the two condensers are often worked as one 
whole, he ammonia and water connections can be readily 
followed and call for no description. The liquid connec- 
tion to the evaporator is shown at the bottom left-hand 
of the elevation. 

ig. 13 is an 8-in. by 12-in. vertical ‘ammonia com- 
pressor. On shipSoard, while admitting space is alwa: 
restricted, the greatest restriction lies in the height 
etween decks, and hence, as seen in Figs. 10 and 11, the 
more powerful marine plants are fitted with horizontal 
compressors. In certain business premises on land, more 


particularly in the heart of a city, it is the floor space 
that is the more valuable, the height being in no case so 
restricted as on ship In such locations, particu- 
larly with _— — re enc yp com r be the better 
type to employ. In ge esign the machine is ver 
eeuiler to the horizontal compressors previously described. 
The whole of the working parts are enclox.d, and a por- 
tion of the crank-chamber to just above the shaft is filled 
with <= (low freezing-point) oil, the remainder of the 
space being connected to the suction circuit, the usual 
pressure of which-may be taken as 15 Ib. S| &q. in. 
above the atmosphere. The shaft is provided with a 
stuffing-box, the function of which is to prevent the oil 
from leaking out, the oil effectually sealing this possible 
source of leakage from the ammonia gas. The whole 
arrangement as shown is equivalent to one 8-in. by 12-in. 
double-acting compressor; but whereas the double-acting 
compressor would not likely run above 80 revolutions per 
minute, this compressor is designed to run at 120 revolu- 
per minute. 

Fig. 14 is a vertical ammonia compressor. The design, 
although distinctive, follows much the same lines as those 
previously described, and oil is used as in Fig. 13. The 
main point of note is the short stroke, which is the 
same as the diameter—viz,4in. It is frequently found 
that nag epeee shafting or an electric motor happens 
to be the most convenient source of power, and in such 
cases a quick-revolution compressor is a distinct advan- 
tage. Inthe presant case the compressor is designed to 
run at 200 revolutions per minute as a maximum. 

Fig. 15 is an SO, horizontal double-acting belt-driven 
compressor, 8 in. in diameter by 9 in. stroke. The same 
main features as previously outlined in ammonia com- 
pressors are to be observed. - ‘The construction is simple, 
the compressor-wall being aliner with a water-circulating 
space between it and the main body ome. The water 
is first circulated round the liner, and then by means of a 
small pipe, clearly indicated, is taken to the front cover 
and circulated round the compressor end of the stuffing- 
box. This box is of the long, single type. and is all that 
is required for the pressures to be met. The whole design 
is simple, and makes a very effective machine. 

Fig. 16 is a 3}-in. by 10-in. CO,compressor. It consists 
of special cast-iron liner fitting, for practically its whole 
length, into a cast-steel y ; the end-covers which carry 
the valves and keep the liner in position are of miid 
steel, the stuffing-box being bolted on as a separate piece 
ou the front end. The very high condensing pressure 
of CO, (average about 900 Ib. to 1000 lb. per sq. in.) calls 
for special care in the stuffing-box, and in the present 
case it is arrrnged tosupply the centre of the box with oil 
ata pressure slightly higher than the condensing pressure. 
Cup leathers (woodite rings) prevent this oil from passing 
outwards, and it tends to pass into the compressor, the 
whole design effectively preventing the escape of CO». 
A special oil-trap (see Fig. 18, page 758) is arranged to 
catch the oil on the discharge-pipe. The great difference 
between the evaporator (suction) and condensor (dis- 
charge or delivery) pressures (say 600 lb. to 700 Ib. per 
sq. in.) means that the greatest care must be exercised 


in the finish of the bore of the compressor, and also in | ¢ 


the design and manufacture of the piston. In the present 
example the piston and piston-rod are turned from a 
single bar of special steel, the six packing-rings being 
threaded on in five rings, kept in position by a ring at 
the end made in halves, the two parts simply slipping 
into position. The clearance spaces, on account of the 
position of the valves, cannot relatively be so finely 
adjusted as in ammonia compressors, but the greater ratio 
that always exists in CO, machines between the diameter 
and the stroke compensates for the clearance loss. 

Fig. 17 is a CO, compressor, 2g in. by 74 in. In 
general this compressor is similar to Fig. 16, and again 
serves to show how the result of practical experience 
tends to bring about a standardisation of design in 


machines performing exactly the same class of work. The | [jan 


details of both the stuffing-box and valves differ slightly 
from Fig. 16, but they are so clearly shown that the con- 
struction can be readily followed. 

Fig. 18 is a general arrangement of what is known as 
a 4}-in. by 15-in. CO, ‘‘ duplex machine” for marine pur- 
poses—t.e., the double-acting compressors, each of the 
sizes given, are arranged to work as one machine with a 
common condenser in the box bed-plate ; but each com- 
pressor can, if desired, work alone with its own aeparate 
condenser, while in the case of a breakdown in one or 
more sections of the machine there are several possible 
cross combinations. Although of larger size, the views 
given of the compressors may be taken to supplement 
those given in | 16, and, together with the connec- 
tions, are so clear that detailed description is unnecessary. 
The pressure lubricator, however, deserves special men- 
tion. It consists essentially of a little plunger-pump. 
The vapour at the superior pressure from the discharge- 
pipe is allowed to act on the side of the plunger remote 
rom the rod. On the other side, in the annular space 
between the rod and the barrel, there is a special oil, 
which, on account of the difference in area, is fo 


along a small copper pipe to the stuffing-box, at a pres- | q 


sure slightly higher than the discharge pressure of the 
machine, the result being, as previously explained, the 
CO, is prevented from leaking outwards, the oil rather 
leaking in. The condensers, as mentioned, are formed by 
the box bed-plate and solid drawn copper pipes made up 
into oval coils placed in sets, one inside the other, to 
economise space, six separate circuits being renee in 
each condenser, all connecting to headers or manifolds at 
the top and bottom, the whole making a very compact 

ine. 
Vertical CO, compressors are also extensively used, but 
they do not present any distinctive features from those 
y described—excepting, perhaps, that they are 








frequently cast in bronze. Some makers, however, cut 


both horizontal and vertical CO, compressors from a solid 
block of mild steel. 
(To be continued.) 





COLONIAL AND FOREIGN ENGINEERING 
PROJECTS. 

P We give below a _ data fe gered colonial and 

oreign engineering projects. Fu: information con- 

cerning these can be obtained from the Commercial 

Intelli ranch, Board of Trade, 73, Basinghall- 

street, London, E.C. 

South Africa: H.M. Trade Commissioner for South 
Africa reports that, according to information received 
from the Department of Customs and Excise at Pretoria, 
the Swiss expert who has by the Cape Town 
Council to report on a proposed way up Table Moun- 
tain advocates the route from a station at Kloof Ni 
adjoining the ronal tramway line. He s' its that a 
rack railway should be constructed along the northern 
slopes of the western plateau for a great part of the wa: 
through tunnels and galleries to the terminus, which will 
avoid any possible disfigurement. Moreover, all construc- 
tion work in connection therewith wi carried out in 
mountain stone, by preserving the natural colours 
everywhere. With reference to the draft ordinances 
proposing to authorise the Councils of Port Elizabeth 
and East London to raise loans of 500,000/. and 210,000/. 
respectively for extending their sewerage and drainage 
systems, it is notified that the Cape of Good Hope Official 
Gazette of October 18 contains the text of these ordinances 
as passed and assented to by the Governor-General. 

Morocco : With reference to the port and transport 
facilities at Casablanca, the Acting British Consul-General 
at Tangier reports that, according to the local press, the 
Moroccan Adjudications Commission will shortly call for 
tenders for the construction of a harbour at Casablanca, 
at an estimated cost of 46,000,000 francs (1,840,000/.). 
About four months will be allowed during which con- 
tractors can examine the site for the pro works - 
paratory to submitting their tenders. Tenderers will be 
required to furnish certificates of competency, together 
with a list of the works they have previously carried out, 

Portuguese Eust Africa: Referring to the proposed 
construction of a railway from one of the bays on the 
coast of Mozambique to a point on the frontier be- 
tween Mozambique and Nyasaland, the Diario do 
Governo publishes a decree authorising the inclusion in 
the 1912-13 Portuguese Budget of a special sum of 
100,000 milreis (about 20,000.) to defray the expenses of 
surveying operations connected with the proposed line. 

Switzerland: The Feuille Fédérale Suisse publishes a 
decree granting to a syndicate, composed of Messrs. 
Vella, Moccetti, and Franzi, of Lugano, and M. Fran- 
cois Kessler, of Varese, an eighty years’ concession for 
the construction and working of a funicular railway 
from Brusino Lago to Alpe de xy the cost of 
which is estimated at 180,000 francs (7,200/.). The Fewille 
also notifies the grant of a concession to the Société 
Anonyme du Chemin de Fer sur Route de St. Moritz 
or the construction and working of an electric railway 
from St. Moritz village to the e of Sy oy 

Spain: The Gaceta de Madrid states (1) that a con- 
tract has been awarded to Don Eleuterio Chico for the 
construction, at a cost of 157,356 pesetas (about 5800/.), of 
the permanent way for the proposed line from Lérida to 
Saint Girons. (2) That an application has been a 
to the General Directorate of Public Works by José 
L. Camps y Rocha for the construction and working of an 
electric tramway in Barcelona, being an extension of the 
Pedralbes Tramway by way of the Gran Via Diagonal. 

Italy : The Gazzetta Ufficiale, Rome, publishes a decree 
sanctioning the contract entered into with the Societa 
Anonima Canavese per la Strada Ferrata Torino-Cirié- 
Lanzo for the construction and working of a railway from 
zo to Ceres. 

Santo Domingo: The Gaceta Oficial, Santo Domingo, 
publishes a notice ting to the Central Romana Com- 
pany Seampeniatiae wers to construct a railway, about 
9 miles long, from the south of La Romana in a north- 
westerly direction up to El Higneral. ; 

Argentina: H.M. Minister at Buenos Aires reports 
that a concession has been granted to Sejior Casares 
for the construction and working for fifty years of a dock 
for the use of vessels engaged in the coasting trade 
between Argentina and Montevideo. The dock is to be 
situated at Punta del Indio, on the River La Plata, close 
to the Arroyo del Puerto, in the vince of Buenos 
Aires. The concessionnaire is also authorised to construct 


railway lines for connecting the port with eral 
railway system. The works may be expropriated by the 
Government at any time during the term of the con- 


cession. The Boleten Oficial pu a law empowering 
the executive authorities to proceed with the construction 
of a telegraph line in the province of San Juan, between 
the departments of Jachal and - med ey | pA 3 of 
Rodeo, the cost of which is estima’ 45, pesos 
currency (about 39402.). The Boletin also contains a 
ecree authorising the General Directorate of Bridges 
and Roads to arrange for the erection of a bridge across 
the River Vaqueros, on the road from Salta to Caldera, 
the cost of which is estimated at 192,000 pesos currency 
(about 16,800/.). 

Japan: The Nachrichten fiir Handel, Berlin, an- 
nounces, on the authority of the German Consul at 
Shimonoseki, that the proposals put forward several 
years by a Franco-Belgian syndicate for the oumreng 
out of harbour works at Tannura and Okubo, near Mojji, 
have lately been altered. It is now intended to form a 
company called the ‘‘ Kiushiu Kog. Kabushiki Kaisha,” 
for the purpose of carrying out embankment and dredg- 








ing operations, the construction of a water, and the 
erection of yards, &c., for the repair of small boats. 
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WIRELESS TELEGRAPHY. 

In our issue of September 13th last we gave a full 
report of the discussion* upon Dr. Fleming’s paper 
on ‘‘ Wireless Telegraphy,” + read before the joint 
meeting of Sections A and G of the British Association 
at their meeting in Dundee, In this report reference 
was made to a written communication received from 
Dr. A. Sommerfeld, of Munich, and which was taken 
as read. This contribution to the discussion we now 
have pleasure in printing in slightly abridged form. 





I shall try to answer the questions put by Professor 
Fleming from the purely theoretical standpoint, although 
I am aware that many members at the meeting will 
possess a more exact knowledge of the phenomena, ob- 
tained from actual experiments, than I have myself. 

1. “‘The exact nature of the machinery by which the 
transmitter affects the receiver” is given by Maxwell’s 
system of equations. Possibly they may not accurately 
hold in detail or for the interior of atoms ; as regards the 
character of-the phenomena on a es scale they have, 
however, so far always proved applicable. 

2. Maxwell’s equations show that a ‘‘ Hertzian wave 
effect pure and simple” is not possible near the boundary 
of a heterogeneous (conducting or dielectric) material ; 
in such material secondary effects are induced which also 
influence the pro tion of waves in air. 

3. In the vicinity of the transmitter the earth acts as a 
“ perfect conductor;” at a greater distance the finite mag- 
nitude of the conducting power has to be consid j 
What is to be regarded as a small or as a large distance 
depends upon the conductivity and the dielectric constant 
of the soil, as well as ad the wave-length, and cannot 
accurately be defined theoretically. With long waves 
over the sea all attainable distances have to be ed 
as small (in this sense). 

he earthing of the transmitter has no influence upon 
the process of the spreading of the waves. This is to be 
understood as follows :—T wo different transmitters (more 
or less perfectly earthed), which give the same amplitude 
of wave ata small distance, will also give waves of the 
same amplitude and shape at any other distance. Two 
such transmitters will, however, require currents of quite 
different intensities and different energy supplies. Thus 
the efficiency of emission (the ratio of the wave-energy at 
distance 1 to the energy supplied) depends upon the 
earthing. In what way it depends can only be deter- 
mined experimentally for each transmitter. On the other 
hand, the efficiency of the spreading of the waves (the 
ratio of the wave-energy at distance r to the wave-energy 
at distance 1) is independent of the earthing. is may 
be proved by general theoretical considerations. 

4 and 5. There is no contradiction in principle between 
“true diffraction” and ‘surface waves.” Both the 
phenomena may be explained by the Maxwell equations. 
In the case of a curved surface the two cannot be 
rigorously separated, any more than the space waves (of 
the Hertz t pe) can be separated from the surface waves 
(of Rayleigh’s type); the boundary conditions near the 
earth’s surface necessarily connect the two kinds of waves 
with one another. 

6. As regards the influence of the curvature of the 
earth, I have not myself published any quantitative 
deductions ; I have merely expressed the supposition that 
the type of surface waves might be favourable for over- 
coming the curvature. have, however, induced H. W. 
March to investigate this problem (Dissertation, Munich, 
1911, and Annalen der Physik, vol. xxxvii.). 
found for the amplitude A at a point, which is situated 
at the geocentric angle @ from the transmitter, 


Ay 
~ /@sm 0’ 


that is to say, for small @ the diminution of A would be 
proportional to @, and thus to the distance as measu 
slong the earth surface ; for large @ the diminution would 
be less rapid ; and for @ > 110 deg. the amplitude would 
actually increase. Unfortunately, this result is not 
mathematically correct, as Poincaré demonstrated in 1912 
in the Comptes Rendus. For there should be added to 
formula (1) the exponential factor 


(2) ‘7 a(2z*)o 


(where \ = wave-length, a radius of the earth, 8 a numeri- 
cal factor smaller than 1). When this correction is made, 
the result of March approaches those of Poincaré and 
Nicholson. March therefore proposes to retract, in 
the Annalen, his objection to those researches. The 
exponential damping of the type (2), having, thus been 
deduced from Maxwell’s equations in three independent 
ways, may henceforward be avcepted as proved. - 
curvature of the earth therefore produces a disper- 
sion of the waves, which increases as an exponential func- 


(1) A 


tion of the geocentric distance. It would ap; to me that 
the numerical magnitude of this dispersion been over- 
estimated by Poincaré and Nicholson. The theoretical 
value of the order of magnitude of the dis ion would 


probably agree with Austin’s observations, whilst Poincaré 
considered it a hundred times too large. The empirical 
damping factor of Austin’s formula further accords in 
form with the theoretical formula (2), except that Austin 
has ep whilst in (2) it is 74. We must not be too much 
im by the exponential function of (2), but must 
bear in mind that for the large wave-lengths of the 


* See ENGINEERING, page 349 ante, 
+ Ibid., page 368. 





trans-Atlantic service (75°) is a moderately large 


number—e.g., being equal to 21.5 for \ = 4 km. ; therefore 
the power index of (2) would only be 4, for 9= 15 deg. (corre- 
sponding approximately to the est distance of Austin, 
which is 900 nautical miles), and for 8 = 0.7 (Nicholson’s 
value for this factor). In these calculations the earth is 
presumed to be a perfect conductor; a preliminary cal- 
culation has demonstrated that the finite conductivity 
would possibly improve the resulting wave transmission 
toa certain, but not to an important, degree. 

The form of the factor (1) points, as March has shown, 
to a surface distribution of the waves. Sin @ is, indeed, 

portional to the size of a great circle upon the earth 
a parallel) described by the receiver about the trans- 
mitter ; assuming a pure surface spreading, the energ) 
would be inversely proportional to the area of this circle. 
In reality the distribution is not purely of a surface 
character, for there is in (1) the factor ,/ 9, in addition to 
»/ sin 8; and in (2), moreover, there is the important 
exponential dispersion. 

7. I do not believe that we should look for other expla- 
hations as long as the above formule, derived from tho 
simplest assumptions, have not been compared with 
quantitative experiments. 

From my formule (e.g., in the Jahrbuch) there results 
“‘apart from the earth curvature,” a large difference in 
the spreading over land and over sea, and also over fresh 
water and over sea water, especially in the case of small 
wave-lengths. The practical tendency to pass more and 
more tolarge wave-lengths can, from my standpoint, be 
understood on the hypothesis that the larger wave-lengths 
suppress the influence of both the imperfect conduc- 
tivity of the earth and of the curvature of the earth. 

9. We may conceive that a non-uniform ionisation of 
the atmosphere will disperse the waves. 

10 to 14. The difference between the night range aud 
the day range seems to indicate that the sunlight exerts 
an unfavourable influence — the range, either by im- 
proving the conductivity of the air, or in accordance with 
the interesting hypothesis of Fleming. For this reason 
I should think that the ionisation of the upper atmosphere 
may not conversely be resorted to as favourable for over- 
coming the earth curvature. 

15. The research of Hirschelmann would, in my 
opinion, appear to rest on a strict electromagnetic basis; it 
does not make use of any special hypothesis made ad hoc; 
he considers in a certain measure even the shape of the 
antenna. A criterion of the correctness of his hypothesis 
would be supplied, if it could be demonstrated that the 
Marconi transmitter does not possess any directive power 
on board ship. 








MANUFACTURE OF OPEN-HEARTH STEEL 
WITH REFERENCE TO IMPROVEMENT 
IN YIELD.* 

By F. W. Paut (Glasgow). 

In the early practice of open-hearth steel it was not 
unusual to obtain yields of 100 per cent. as an ave’ of 
twelve months’ work. During the interval it has n 
the invariable practice, when rebuilding the older small 
furnaces, or when installing new plant, to erect furnaces 
of considerably increased capacity ; so that whereas in 
1880 they were about 10 tons, they are now 40, 80, and 
100 tons. 

The author frankly admits that some of the important 
reasons which influenced him in his own practice to 


hh | increase the weight of charges and the size of furnaces 


were the reasonable anticipation of increased yield, 
resulting from smaller percentage of waste nae butt 
ends, less incidental scrap from furnaces and ladles by 
reason of fewer number of charges; and also the expec- 
tation of less waste due to accelerated melting, as 
the large chambers can maintain a greater intensity of 
combustion throughout the whole period of charging and 


red | melting. The sxperience of working with large furnaces 


during the ;. ; ten years affords reliable data as to the 
yield, wh’. may be taken at 94 to 95 per cent. 
It ~.. oe instructive to inquire into the cause of 


greater metallic waste in large furnaces with a view to 
improvement, and with this object the author proposes 
to review in detail the operations of open-hearth steel 
manufacture, and to give particulars of a new method of 
conducting the pig iron, scrap, and ore process, which, 
in a few practical trials in 80-ton furnaces, has given 
increased yields of 5 to 7 per cent. 

With a view to reliable and accurate bee png the 
pig iron, steel scrap, and ingots were weighed in bulk in 
trucks on machines. The amount of ore used was 50 per 
cent. greater than in ordinary practice, and this addi- 
tional data, coupled with a balance-sheet of the amount 
of — iron aoe the igre and a - 
weight and composition of tappi' , fully confirms the 
accuracy of the weighings, orks te increase in yield 
of ingots. 

For the purpose of comparison, the following table 
shows approximately the respective bath areas of melt- 
ing furnaces from 1880 to 1912 :— 











Weight Length Width Area 

Year. of tween Inside __ Ratio per 
Charge. Blocks. Linings. Ton. 
| tons ft. ft. aq. ft. 8q. ft. 
1880 | 10 l4 10 140 14.0 
1890 | 25 21 11 231 9.2 
1900 40 26 12 312 7.8 
1912 80 35 lé 490 6.1 


* Paper read before the Iron and Steel Institute at 
Leeds, 





The area ratio per ton of charge has gradually decreased 
from 14 sq. ft. to 6.1 sq. ft. e practical limit of width 
of furnace between linings is reached at about 14 ft., 
because, if made wider, the cost of roof repairs would be 
greatly augmented ; therefore, if it were desired to have 
an 80-ton furnace, with bath area ratio of 14 sq. ft., it 
would soumece to be 80 ft. wes Between the range of 
35 ft. and 80 ft. there is ample choice, but this point is 
referred to merely in reference to bath area, and its 
bearing on waste of metallic charge during period of 
melting and silicon elimination. Any detailed criticism 
as to within what limits the critical point may be said 
to be reached in the — of modern large furnaces 
would have to be dealt with in a separate paper. 

It is-obvious that a large furnace with reduced bath 
area ratio, coupled with the necessity of having a good 
inclined slope in the bottom to drain the metal and slag 
my from the extreme ends to the tap-hole, 
results in working with a deeper bath of metal as com- 
pared with the shallow bath of small furnaces, and the 
author suggests this is one of the indirect causes of less 


yield. 

In order clearly to differentiate between the author's 
new method and the present-day ordinary practice, it is 
advisable to compare under four heads :—{A) Theoretical 
yield ; (B) Charging; (C) Melting; (D) Elimination of 
silicon ; (E) Boiling. 


ORDINARY PRACTICE. 


A. Theoretical Yield.—The initial charge may be all 
pig iron or various proportions of steel scrap, such as :— 





, 2 Z. 

a percent. per cent. 
Pig iron... 100 60 
Steel scrap nil 40 

Totals 100 “100 
Average composition of initial charge :— 
, Z. 
per cent. per cent. 
inom... 92.5 95.3 
Carbon... 3.5 2.1 
Silicon ... 2.5 1.5 
Manganese 1.5 1.1 
Totals 100.0 100.0 


Theoretical yield on complete reduction of the oxide of 











iron in the ore :— 
. 4 Z. 
per cent. per cent 
Iron... a = a 92.5 95.3 
Carbon ... de c¥ ‘a 10.9 6.5 
Silicon ... ee a me 3.3 1.9 
Manganese... wis ws 0.7 0.5 
Yield ae oe 107.4 104.2 
Yield ordinary ... 95.0 95.0 
Difference 12.4 9.2 


Notwithstanding the greater theoretical yield in work- 
ing all pig-iron charges, it is found in practice there is 
very little difference, because of the waste of metallic iron 
which takes place during silicon elimination, and, as the 
total time oceupied in working such charges is much 
longer, it is more economical to work with a proportion 
of steel scrap. 

B. Charging.—Numerous variations in detail have been - 
tried from time to time to minimise waste of oxidation 
during melting, such as charging the scrap first and cover- 
ing it with the pig iron; charging all the pig iron, and 
when melted charging in the steel scrap; but in the 
ordinary pig and ore process, with, say, not less than 
50 per cent. of pig iron, the latter has always been found 
quite impracticable, owing to it either setting the pig 
iron or losing much time. 

C. Melting.—The heat of the flame is conveyed by 
direct contact to the upper layers of the charge, but in 
large furnaces of coat athens ratio the heat is to a 
larger extent conveyed by conduction to the lower layers 
of a deep bath. There is ample heat energy stored in 
the chequer work of large furnaces to maintain such 
intensity of combustion during the meltin riod that 
the heat cannot be conveyed quick enough by conduc- 
tion, so that even whilst some of the lower layers of 
metal are solid, the upper layers are exposed to the keen 
flame temperature with intense local oxidation. The 
ready command of high-flame temperature may even 
cause volatilisation of the iron before the whole mass of 
metal is melted. Theauthor is of opinion that this is one 
of the causes of greater waste in large furnaces with large 
chambers and good gas. ; 

D. Elimination of Silicon.—When the charge is 
thoroughly melted, and not too hot, the reaction of 

Fe,0, + 2Si = 2Si0, + 3 Fe 
takes place quietly. This reaction, however, is at times 
qulewte retarded when the bath of metal is too hot, 
more particularly when using very grey pig iron contain- 
ing a high percentage of silicon, or with charges con- 
taining a small percentage of steel scrap. 

In | deep furnaces with big chambers, the tempe- 
rature of the metal may be unequally distributed—that 
is, the upper layers are too hot. Under these conditions, 
instead of the reaction taking place quietly, there ensues 
antagonistic action between the metal and oxide in the 
slag, causing them to froth up, and at times to overfiow 
the sill plates. It is at such times that the banks of the 
furnace are fluxed away, and this is the principal cause 
of delays for repairs. Te Neti 

in, this forced reaction of silicon elimination, or, 45 
it is practically termed, “forcing on the boil,” results 12 
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bsequent “‘ sluggish boil ”—that is, not boiling freely 
oom the bottom, and the steel is not of thorough uniform 
, jon. 

comPtrad cases this is evidenced by the scintillations or 
sparks from the highly carbonised metal, which at first 
runs out of the furnace when it is tapped. This reaction 
is accompanied by emission of dense volumes of brown 
smoke, a h are carried away with the waste gases to 
the chimney, and are identi in composition with the 
fumes of the after-blow in Bessemer practice. 

These oxide-of-iron fumes in their passage through the 
chambers become partly deposited in the chequer work 
as fine dust, and are the means of causing the objection- 
able fluxing action and slag deposition, more particularly 
in chambers of large capacity and high temperature. 

E. Boiling.—The ebullition at this stage is caused by 
the escape of carbon monoxide, resulting from the 


ve Fe,0, + 4C = 400 +3 Fe. 


Unlike the silicon reaction, the affinity of oxygen and 
carbon is augmented with increase of temperature ; there- 
fore the nearer the furnace is worked to its practi 
maximum intensity consistent with utilising the heat 
with regular feeding of iron ore, the more the boiling is 
accelerated and the period shortened. 


ProposeD New MkTHOD OF CHARGING AND SILICON 
ELIMINATION. 


B. Charging.—Instead of the pig iron being charged 
in one continuous operation, only a small fraction is taken, 
about 5 to 10 per cent., and brought to a molten state, 
and thereafter the subsequent additions of pig iron are 
charged into this initial bath of molten metal, which is 
maintained in liquid form substantially during the entire 
period of charging. we 

After the pig iron is all charged, and the silicon 
sufficiently removed to permit of a ay em | the metal 
without loss, or after the metal has been brought to the 
boil, the steel scrap is charged in such increments and at 
such rate as is commensurate with the heating capabilities 
of the furnace maintaining the bath in liquid form. ; 

As regards the use of molten pig iron in basic or acid 
furnaces, this method of dealing with fractions of the 
charge part passu, with additions of iron oxide, permits of 
the elimination of silicon at low temperature, and so 
avoids the fluxing of the banks, and thus affords, in the 
basic process especially, means of working with low 
~— pig iron, and greater latitude as regards contents 
of silicon. 

C. Melting.—The heat of the flame is in direct contact 
with each successive addition of Pig iron and scrap float- 
ing on the surface, consequently the gas and air can 
maintained at their maximum, and the temperature of 
the furnace and metal regulated by the rate at which cold 
material is fed into the furnace. The pig iron and scrap 
floating in a molten bath of metal with a protective 
coating of slag are protected from the oxidising atmo- 
sphere of the furnace. Less waste ensues, ond the yield 
D. Elimination of Silicon.—Another important feature 
of this method is the practical means of arranging the 
most suitable conditions for removal of silicon, and 
obtaining its equivalent reduction of iron from iron ore 
without diminishing ths number of charges per week. 

Snelus demonstrated in 1871 that at the initial low 
temperature at the commencement of the Bessemer blow, 
silicon was oxidised whilst leaving the carbon intact. 
Bell also demonstrated in 1871, by his washing process, 
that the intimate contact of molten pig iron and molten 
oxide of iron resulted in the removal of silicon whilst the 
carbon was not affected. The reaction of oxide of iron 
and silicon was expounded by Snelus in his report on 
the Danks puddling process.* 

Dr. Stead has confirmed by experiments that, under 
suitable conditions, the reaction of oxide of iron and 
silicon results in an increase of yield. Particulars of those 
experiments are reported in the Proceedings of the Cleve- 
land Institute of Engineers, 1896. He pertinently puts 
the question, “*‘ Why do we not, as a rule, get an increase 
of yield on the metal and scrap charged into our open- 
hearth furnaces?” He says the first answer is, because 





there is a very heavy waste on melting the scrap, and,’ 


secondly, because it is highly probable that the metal- 
loids do not always completely reduce the oxides to the 
molten state, 

Whilst the author is in agreement with these views, he 

desires to point out that, in addition to avoiding the 
waste during melting to which Dr. Stead refers, it is also 
necessary to prevent the great waste which takes place 
during silicon elimination. As a result of practical trials 
of the proposed new method, it has been conclusively 
proved that the actual theoretical yield can be more 
nearly approached than has ever hitherto been accom- 
plished by the ordinary process. 
_ Inthe Keateme, process, when a very siliceous pig iron 
is used, the reaction between the oxygen and silicon 
results in the metal becoming so hot that the carbon can 
be entirely eliminated, whilst there still remains as much 
as 1 per cent. of silicon unoxidised in the steel, which 
can only be eliminated by an afterblow, with great waste 
of iron and emission of dense volumes of brown smoke. 
The usual practice when it is recognised the metal is too 
hot is to add cold steel scrap. 

_tn the puddling process it is also ised that 
siliceous iron causes trouble, frequently resulting in the 
metal cutting through the hottom plates of the furnace. 
fe grey pig iron, such as Nos. 1, 2, 3 hematite or Cleve- 
and, may be described as containing silicon and other 
metalloids in such quantity that the carbon cannot all 
exist in the combined form. 


* Journal of the Iron and Steel Institute, 1872. 


ical | necessity of silicon elimination from 





In the Talbot process molten pig iron is charged into 
an open-hearth furnace, containing 50 tons, more or less, 
of steel. It is evident the mass of steel is necessarily 
at a high temperature, so that with suitable iron having 
a percentage of silicon there immediately ensues 
& vigorous reaction between the oxide of iron and the 
carbon. When, however, grey siliceous iron is used, there 
ensues a violent and explosive action, accompanied with 
the emission of dense wn fumes. The probable ex- 
plana — is oe already pointed —_ it 2 im- 
possible to superheat grey pig iron without oxidising 
the iron. It is wel & to note that Mr. Talbot 
obtained a patent in 1909 for prepara’ treating of 
prey iron in a Bessemer vessel for its subsequent use 

y the Talbot process. In the patent specification he 
says:—‘‘One of the advan of this treatment is 
that all, or practically all, the carbon remaining, of 
which about 1 per cent. was originally in the grep itic 
form, is converted into combined carbon, and the foaming, 
or even the explosions, due to the graphite form of carbon 
in the subsequent treatment is avoided.” Apart from 
considerations of added cost of dal processes, the 

grey pig iron in 
a Bessemer vessel sacrifices part of the theoretical yield, 
and in so far defeats the raison détre of the 1890 
Talbot patent. The violent reaction in the Talbot 
process would appear to be identical with what takes 
place in ordinary open-hearth practice when siliceous pig 
iron of the charge is allowed to get too hot before the 
— is Loner fw . al ea 
aving pointed out the practi isad vantages attend- 
ing the e Reksotions of silicon at , tem ture, it will 
be now pertinent to explain in detail the conditions of 
its removal in the proposed new method. 

During the additions of pig iron, as described under 
heading “‘B” (C ing), oxide of iron is added in suffi- 
cient song d to eliminate the silicon. By this means 
the melting stage and the silicon elimination stage are 
merged into one. 

It was pointed out under heading ‘‘ C” (Melting) that 
the temperature of the furnace and the metal could be 
regulated by the rate at which cold pig iron was added ; 
that is to say, advantage can be taken of the furnace 
working at full speed, and having the means of prevent- 
ing the temperature of the metal rising very little above 
its normal melting point. The elimination of silicon is 
carried on concurrently with melting—that is, for a period 
of 6 hours or more with the metal at low temperature ; 
therefore the scouring action on the banks is considerably 
diminished. 


This new method of bringing each successive addition | },.4. 


of pig iron, which is melted whilst floating, in contact 
with the oxide of iron in the slag is a near approach on a 
practical scale to the ideal of bringing in close contact 
each molecule of silicon and oxide of iron, so that by the 
time the pig iron is all charged the silicon has been more 
or less eliminated under the most favourable conditions— 
viz., intimate contact of the pig iron and the oxide of iron 
in the slag, the Ss of both being under such 
perfect control that the reaction takes place without any 
emission of brown smoke. 

In the pig-iron and ore process, in which the initial 
ch contains not less than 50 per cent. of pig iron, it 
has hitherto been impracticable to superheat the pig iron 
in the furnace preparatory to subsequently feeding the 
steel scrap. The author ventures to assert that it is 
quite impracticable to do so with siliceous grey pig iron 
in an open-hearth furnace to such an extent as to enable 
steel scrap to be immersed into it without very serious 
delay and waste. 

The author suggests that the limit of superheating 
siliceous iron is reac when the iron begins to be vola- 
tilised, or at least carried off in the form of brown fumes, 
so that any prolongation of a higher temperature in the 
constructional brickwork of the body of the furnace would 
not result in the metal taking up much more heat, but 
merely result in the slag becoming so enriched with oxide 
of iron that the banks of the furnace would be cut away. 

In the proposed new method, the ideal object aimed 
at is that the silicon should be more or less completely 
eliminated by the time the pig iron is all =e or 
previous to age the steel scrap. Such metal, con- 
taining little silicon, can be superheated until the 
temperature suffices for the reaction of the oxide of 
iron from the ore and the carbon in the metal, and 
the charge would come to the boil, provided the slag 
contained sufficient oxide of iron. On the other hand, if 
theslag were allowed to thicken up towards the end of 
the silicon elimination s bath of metal could be 
—— to a very considerable extent. 

. Boiling.—The same remarks apply as in the ordi- 
nary process, with the exception that, \e reason of the 
very thorough elimination of silicon, the boil will be more 
open or eo and the metal in better circulation, thus 
enabling the heat to be conveyed quickly to the metal, 
and the duration of the boil shortened. 

The following are the important features of these pro- 
posals in method of working, which have been definitely 
confirmed by actual practice in 70-ton furnaces :— 

1. A very decided increase of yield. 

2. The practicability of superheating the desiliconised 
metal to such an extent as to permit of cold steel scrap 

ing charged into the bath of metal without partly 
setting it, and without delay or waste. 

3. That charges of all pig iron can be worked with con- 
siderable increase in yields compared with charges of pig 
iron and scrap, and with approximately the same num 
of charges per week. 

4. The brickwork of the furnace is not subjected to 
such extreme fluctuations of temperature. free, 
unobstructed of the flame is not so destructive 
to linings and roof as when the flame is deflected by 
striking against piled-up material in the furnace. 








5. During the melting stage, and silicon removal at low 
temperature, the level of the metal in the furnace is con- 
tinually altering, therefore the cage Oy fluxing action 
on the thin top part of the banks of furnace, as in 
ordinary practice, is avoided, consequently there is less 
loss of time for repairs and less risk of breakouts, which 
are of ter im in large furnaces. 

6. The author on a previous occasion referred to an 
investigation which showed that metallic iron was wasted 
to the extent of 25 cwt. per hour by passing up the 
chimney as brown oxide-of-iron fumes during the silicon 
removal stage. As this takes place for two hours during 
every charge, and, say, 400 are worked er year, 
there would be an equivalent of 1500 tons of oxide of iron 
passing none the chambers per year. Part of this 
settles out, and is deposited in the gas and air-chambers, 
as has already been mentioned. It can readily be 
conceived that the ability to prevent the oxide-of-iron 
fumes being formed will probably result in the life of the 
chambers being i to as long again. 





ecerate Soe Gaseeee— heres s aes neg dn 
a simple met of decreasing the noise of gearing has 
been tried on a large scale in some engi ing shops in 
St. Petersburg. It is used for gears of less 18 in. 
in diameter, and is said to have given satisfactory results. 
The method is as follows :—Two sheets of tin are fitted 
to the wheel, one on each side, so as to box in the space 
between the rim and the boss, the sheets being fixed to the 
rim by means of small screws. The — tween the 
sheets is then filled with sawdust and No. 4 shot, the idea 
being to ery ao. Tae the ——— hes 
gears is greater than 18 in., wooden rings are in 

of the tin, the same method of attachment bei 9 = 
in each case. In order to prevent the sawdust from 
leaking out a felt packing is used. In addition to this 
arrangement reducing the amount of noise produced by 
the gearing, it also has the advan of closing up the 
space between the spokes of the wheel, and so making 
it impossible fora workman to get his arms or tools 
caught by them. 





Atomic Wrieut.—The Annual Report of the Inter- 
national Committee on Atomic Weights for 1913 does 
not suggest any changes in the accepted values of atomic 
weights, but it admits holmiums, Hy = 163.45, into the 
series of generally recogni elements on the strength 
of the researches of Holmberg. There are now 83 such 
elements. A great deal of work on atomic weights 
been done during this last year, but the new deter- 
minations do not differ sufficiently from the old ones, or 
are still too uncertain to p. _~ alterations in the 
international table of 1912. he International Com- 
mittee consists of F. W. Clarke yy, ) T. E. 
Tho (Salcombe, Devonshire), W. Ostwald ( iprig), 
and @. Urbain (Paris). Noteworthy features in the 
report are that the elementary character of tellurium 
(which Flint believed to bave split into two elements) 
is once more confirmed by Pellini, and that the atomic 
weight of radium will have to be revised. ana 


ing with very small quantities of radium salt, Whytlaw- 
Gray and W. Ramsay find Ra = 226.36, in good agree- 
ment with previous determinations by Mme. Curie and 
by Thorpe. But O. Hénigschmid, having a relatively 

grammes, at 


large amount of Fa radium chloride, 1. 
his disposal in Vienna, finds the lower value 225.95. 
One of the sources of trouble would appear to be that 
the radium chloride rapidly absorbs water during weigh- 
ing, being very hygroscopic, and decomposes under loss 
of chlorine in dry air. This is a hitherto unsuspected 
instability, and if the lower value of the atomic weight 
be accepted, the uments in favour of the decay of 
uranium, by the splitting off of a particles or helium 
atoms, into radium and finally into lead would lose 
a good deal of their cogency. 


Macazinres AND THAW- Houses FoR EXxpPLosives.— 
Technical Paper 18 of the United States Bureau of — 
by Clarence Hall and Spencer P. Howell, gives detail 
information about the construction and use of magazines 
and thaw-houses for explosives. As there are not any 
definite laws as to these matters in most Sta’ the 
information is advisory, and references are le to 
European Foe 5 sg Tn selecting a site for a 
drainage should be the first consideration ; only tools of 
wood should be used inside a house, and no grit be 
tolerated. The walls should be bullet-proof, as wild- 
game shooting is general in some States. The maga- 
zines, of 10 ft. by 14 ft., holding up to 30,000 Ib. of explo- 
sive, should hence be built of cement mortar, with walls 
6 in. in thickness; roofs 3 in. in thickness; the sliding 
door, of the same material, should be secured by two sub- 
stantial locks, but no metal be exposed inside the maga- 
zine. Walls of sand, between wood, might introduce 
grit. With regard to lightning protection, the ine 
is entirely cov with galvani sheet iron, which is 
earthed by }-in. iron rods extending from the four 
lower corners down to earth-plates or to water-mains. 
The thaw-houses are likewise built in cement mortar, 
and so constructed that the trays can be put in and 
removed and the read without anyone 
entering the small house. The heating is best done by 
low-pressure steam, and the temperature should never 
exceed 130 deg. Fahr. The frozen nitro-glycerine is not 
more explosive than the soft substance ; in fact, frozen 
dynamite can only be detonated with difficulty. But 
just for that reason the explosion of frozen dynamite 
may only be partial, and thawing is in itself dan- 
gerous, A. some nitro-glycerine might exude from 
the cartridge during thawing. eee ycerine, more- 
over, begins to crystallize at 52 deg. Fabr. ; the ther- 
mometer need not go down to the freezing point. 
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“ENGINEERING” ILLUSTRATED PATENT 
RECORD. 
SELECTED ABSTRAOTS OF RECENT PUBLISHED SPEOIFI- 


in each case ; 
where Gnanitinie Srom abroad, the Names, &c, 
n are 
of the © vunicators are i dee py ies r 
8 of Specifications may be obtained atent Sale 
ranch, 26, Buildings, Chancery-lane, W.C., at 
The date of he oberinanent the ey sapere of a Complete 
é 0 
ification is, in each case, given after the abstract, wnless the 
‘atent has been sealed, when date of sealing is given. 
Any person may, at any time within two months from the date of 
t ee ee of a Complete ion, 
give notice at the Patent O, of opposition to the grant of a 


Patent on any of the grounds mentioned in the Act. 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 

22,409/11. H. L. Short, A. E. and H. O. Short, 
London. In . (4 Figs.) 
October 11, 1911.—The object of the present invention is to pro- 
vide means for utilising the exhaust — disc! ed from the 
radial cylinders of internal-combustion engines in which the 
cylinders rotate about a stationary crankshaft to heat the air 
supply, or the oil, or both. With this end in view, tubes or a 
ber surround, or partially surround, the engine, so that the 
inner periphery of the chamber, or equivalent, is adjacent to, but 
clear of the path of travel of the ends of the cylinders, and is in a 
position to receive heat from the exhaust gases. An entrance for 
the air to the chamber or equivalent faces the direction of travel 
of the machine carrying the engine, and there is also a connection 
from the chamber or equivalent to carry the heated air to the 
carburettor, oil-tank, or other place. According to this inven- 
tion, a tube 1, of suitable size, is bent so that it extends through 
a part of a circle of such diameter that the inner periphery of the 
circularly-bent portion of the tube 1 is somewhat greater in dia- 
meter than the maximum diameter measured over the valve- 


Fig.2. 














(22409) 





actuating mechanisms on the ends of the cylinders 2 of the 
engine. Such a tube 1 is located around the ends of the engine 
cylinders, and is attached to some stationary portion of tne 
machine, it being, in the example shown, fixed to and within a seg- 
mental cover 3 extending partly around the engine, and 4 is a layer 
of asbestos between the tube and the segmental cover. One end of 
the tube 1 is bent towards the centre of the engine, and communi- 
cates, for example, with the carburettor, while the opposite endof 
the tube 1 is bent, as at 6, Fig. 2, to face the direction of motion of 
the machine, and it may be slightly bell-mouthed. With thisarrange- 
ment it will be understood that the air passing in at the bent open 
end 6 of the tube travels around the circular portion within the 
coyer 8, and becomes heated by radiation and by the exhaust gases 
from the cylinders 2, and the h air passes to the carburettor; 
or, instead, it might Page to the lubricating oil, or it might be 
divided, a portion of the air so heated being passed to a coil inside 
the oil-tank, while the remainder or main supply might be passed 
to the carburettor for mixing with the hydrocarbon vapour for 
feeding the engine. (Accepted September 11, 1912.) 


HYDRAULIC MACHINERY. 


10,788/12. L. Mitchell and G. T. Hamer, Bolton. 
up (7 8.) May 7, 1912.-—An instantaneous 
pipe-coupling, according to this invention, comprises two or more 
segmental blocks having screw-threaded faces adapted to project 
through apertures in the stand-pipe, or the like, and engage with 
the th ed end of the hydrant, or the like, and a sliding-sleeve. 
to effect or control the mov its of the seg tal blocks, and 
effect the instantaneous ig or pling of the stand-pipe, 
or the like. @ designates the stand- ipe, which is an 
formed with holes or slots to receive three segmental blocks 6, the 











inner screw-threaded faces b! of which project th the holes or 
slots in the stand-pipe ; ¢ is the sliding-sleeve, and d the hydrant. 
The segmental! blocks b are hung or pivoted in an annular groove 
a} in the stand-pipe a, so that their screw-threaded faces b!, when 
the ental blocks are pressed inward, can with the 
screw- on the hydrant d. or studs ¢ are 
screwed into the sliding-sleeve c, and the projecting ends of these 

ins or studs ¢ slide up and down slots b, one of which is formed 
n each segmental block }, and also enter/and slide in a ve a’, 
formed in the stand-pipe a at right angles to the slots /°, When 


-sleeve c is raised to the position indicated by dotted 
lines in . 1, the mtal blocks b swing outward, and the 
: na > on - freel oo Saleen 6 eee. 
orcing down leeve, the segmen jocks b are pressed 
iewand, and their threaded faces b! engage with the screw-threads 
on the hydrant d, and an instantaneous coupling is effected. By 
then turning the sliding-sleeve c partly round, say a quarter of a 
turn or more or less, the pins or studs e slide along the groove a*, 
and lock the sliding-sleeve ¢ and the coupling. (Accepted 
September 18, 1912.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


28,442/11. A. Herbert, Kenilw and P. V. 
Vernon, Coventry. Turret Lathes. [1 Fig .] December 
18, 1911,—This invention relates to turret lathes, and has for its 
object fen! ape means for effecting traverse of the turret-saddle 
and rotation of the turret from a single driving shaft. According 
to this invention, the shaft A is provided with two op screw- 
threads B and ©, one for moving the turret-saddle in one direc- 
tion, and the other for reve it, and is also splined longi- 
tudinally as shown at D. The spline or splines are engaged by 
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E, mounted in bearings 


keys, or the like, or a worm or spiral- 
a worm-wheel F on a 


in the turret-saddle. This worm drives 
shaft geared as required with the turret. La sesame J between the 
worm-wheel and the gearing is arranged a friction-clutch eng 
either manually or automatically as required, but which forms no 
part of the invention. It will be seen that by this invention a 
single driving shaft, provided with a right and left-hand thread 
and also longitudinal splines, effects the traverse of the turret- 
saddle, and also rotation of the turret, in an extremely simple 
manner. (Accepted September 18, 1912.) 


3444/12. T. E. Mansfield, Bristol. Geared Die- 
Stocks. (2 Figs.) February 12, 1912.—This invention consists 
of an improvement in die-stocks for screwing tubes, studs, bolts, 
and other articles for engineering purposes. The die-stocks are 
direct-acting, with one or two handles, or the gearing can be 
used independent of either handle. The wheel A is driven by 


























L 3 
L 
b 
(3444) ae 
the worm D which is actuated by a cranked handle. The circular 


die C is secured by the ring B to the wheel A, or a series of 
adjustable dies can be fit' and operated inside the wheel A. 
For boring purposes, such as boring or reboring cylinders, a 
boring-bar is fitted direct to and through the wheel A, and 
actuated by the worm D and wheel A. (Accepted September 18, 
1912.) 


MINING, METALLURGY, & METAL WORKING. 


5507/12. Hall and Kay, Limi D. and J. H. 
Kay, Ashton-under-Lyne. Gheot Metal Ta (2 Figs.) 
March 6, 1912.—This invention relates to means for uniting the 
ends of t-metal tubes, such as are fitted in mills for the pur- 
pose of ventilation or for relieving the atmosphere from impuri- 
ties, and for other similar purposes in other places. Accordin; 

to this invention, means for uniting the end of said tubes an 

making them air-tight and water-tight without soldering, brazing, 


Fig.7. 2 
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or riveting, consist in placing the end of one tube within the 
other, inse: a flexible cord of rubber or like ma‘ between 
the ends, forming one or more corrugations therein or 
thereon, so that the n or corrugations on one tube will 
lie within the corrugation or tions on the other tube. 





Referring to 1, a is of a tube in which a slight depres- 
sion or a! has been formed about its phery, and 
a flexible cord b, which may be rubber or other equivalent 





material, gee therein: the plain end of a tube c is slipped on over 
said flexible cord, and both tubes are united by forming corruga- 
tions j as shown in Fig. 2. As the corrugations j are formed, 
strain is put on the co: tion a1, which is thereby straightened, 
and the material b that is inserted, being pressed, forms a per- 
jor air-tight or water-tight joint. (Accepted September 1s, 


20,188/11. Mavor and.Coulson, Limited, and S. M. 

vor, . WVWentila: Mines. [7 Figs.) 
September 12, 1911.—This invention relates to means for use in 
promoting ventilation in subterranean mines, under conditions 
where service are provided in the workings for supplying 
com) air for power purposes within the mine, and, accord. 
ing to this invention, the production or stimulation of the venti- 
lating current is effected by compressed air derived from a power- 
service main operating through improved means, comprising a 
short casing adapted to be ily associated with an air-conduit 
or a dia; 80 as to cause a current to be induced or an exist- 
ing current to be stimulated therein. In the construction shown 
in the drawing, a short tubular casing A is provided adapted to be 
readily connected so as to form an intermediate continuation of 


Fig.1. 
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an air-conduit B, and in the interior of the casing a current- 
inducer C is fitted, set, for example, axially therein, associated 
with an air-supply pipe D, adapted as indicated in the diagram 
at Fig. 4 to be readily connected to a service main E. Thecurrent- 
inducer C may comprise a cylindrical body G of annular form, 
presenting a bell-shaped bore of greater diameter at its back than 
at its mouth, and the mouth thereof may be formed with a 
circular series of narrow segmental orifices in communication with 
an annular chamber J formed in the body of the fitting, into 
which air is delivered from the supply-pipe D, which may be in 
the form of a radial-arm extending to the wall of the casing A, 
and assist or serve as the support for the fitting. In some cases 
an additional radial-arm K, or more than one may be provided 
for the support of the fitting within the casing. (Accepted 
September 18, 1912.) 


MOTOR ROAD VEHICLES. 


18,048/11. J. V. Pugh, Coventry. Detachable 
is. (6 Figs.) August 9, 1911.—This invention consists in 

the provision of a detachable vehicle wheel comprising permanent 
inner and removable outer hub parts non-rotationally mounted 
one on the other, and secured together by a nut or like screw- 
threaded device retaining the outer hub part upon the inner hub 
art in virtue of the rotative effect of the contact of each of the 
ub parte with the nut or screw-threaded device tightening up 
the nut or device during the rotation of the wheel in the forward 
movement of the vehicle, the wheel being arranged for the right- 
hand end or for the left-hand end of the axle. In Fig. 1, which 
illustrates the principles involved, the circles A, B represent the 
cross-section of two solids of revolution fitting the one within 
the other, the necessary clearance being exaggerated for the sake 
of clearness. If these two bodies are pressed together in a 
vertical direction, as indicated by the arrows O, D, and the 
one, A, is revolved in the direction of the arrow E, then the 
other, B, be driven by it and will revolve as indicated 
by the arrow F, but at a higher speed of revolution in the 
ratio of the diameter A to the diameter B. In carrying this 
invention into effect, as shown, an outer hub part a is mounted 
upon an inner hub part 5, with some usual known form of engaging 
means between them, the inside end of the outer hub part 
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abutting against a coned or ta; abutment on the inner 
hub part. The outside end of the inner hub part is made to 
project beyond the end of the outer hub part, and is provided 
with an externally-facing screw-thread c. The external surface 
d of the end of the outer hub part is made of conical form, the 
smaller diameter being at the outside end. The nut ¢ screws 
upon the thread ¢ provided upon the inner hub part, and has an 
annular V-shaped groove g in its inside face, one surface of which 
encircles and upon the coned surface d of the end of the 
outer hub part, while the surface i is so arranged that it cannot 
come in contact with the surface h. The contact between the 
inner hub and the nut will have the tendency to make the 
latter rotate at a slower than the former, and there will 
also be, due to the contact between the nut and the outer part, 4 
tendency for the former to revolve at a slower speed than the 
latter. e inner and outer hub parts being rotationally locked 
together, and the tendency to relative movement of the nut with 
regard to both of them helng in the same direction, it will be 
clear that, by suitably arranging the hand of the thread em- 
ployed, the nut may be caused constantly to screw up or on to 
the inner hub part, and there will be no tendency for the hub 
parts to unscrew or become loose. If a right-handed thread . 
employed upon the left-hand side of the vehicle, and a left-hande« 
thread upon the right-hand side, the nuts on both sides will alw “7; 
tend, in virtue of the aforesaid contacts, to tighten up anc 
remain in position upon their respective hubs. (Accepted! 
September 18, 1912.) 
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TESTS OF NICKEL-STEEL RIVETED 
JOINTS. 


Tue University of Illinois has recently added to 
our debt of gratitude for past services by issuing a 
bulletin (No. 49) relative to tests undertaken to 
investigate the behaviour of nickel - steel riveted 
joints, this work being initiated to furnish infor- 
mation required by the Board of Engineers of the 
(Quebec Bridge, appointed :by'the Canadian Govern- 
ment. Later tests were arranged to be made upon 
chrome-nickel steel joints of the same character, 
these being — by the Pennsylvania Steel 
Company. e two sets of pieces for simple 
tension were made similar to others which had 
previously been tested by the American Railway 
Engineering and Maintenance-of-Way Association, 
the material in this case being carbon steel. In 
addition to tension tests, the examination of the 
nickel-steel and chrome-nickel-steel joints included 
tests in alternate tension and compression, bending 
of rivets, deformation of the joints, and slip of 


















special-steel joints were tested, those for carbon 
steel not being included in this number. 

Each type of joint was studied with respect to 
the bending of rivets. Holes about } in. in dia- 
meter were drilled axially through all rivets of the 
joint dealt with. A series of Stub’s steel drill- 
rods, varying in diameter by small differences from 
1 in. downwards, were used, as the test proceeded, 
to gauge the straightness of the holes. So soon 
as bending of the rivet occurred, the hole would no 
longer accept the full-size rod, while that sized rod 
which might still, without forcing, be passed 
through, gave the key to the amount of bending 
developed at that stage of the test. 

Sixteen joints of each of the special steels 
(T B17 to T B 22 inclusive) were tested in 
alternate tension and compression. Observations 


Fug. 4. DIAGRAM SHOWING PERMANENT SET IN TENSION TESTS. 





material is harder than the rivets, and more if the 
plate material is softer. 

The most striking conclusions arrived at by 
Messrs. Talbot and Moore, the compilers of the 
bulletin, appear to be that slip is greatly affected 
by workmanship ; that the ‘‘ yield” point of riveted 
joints may be considered a definite property of 
such joints; that under alternating stress con- 
siderable slip occurs at low loads ; that the ratio of 
yield to failure stress of a joint is about the same 
as the ratio of yield to failure of the plate material 
in tension ; that for riveted joints, designed with 
reference to ultimate strength, the use of special 
steels may be of advantage ; and that for riveted 
joints, designed with regard to frictional grip of 
rivets, there is little advantage in using such steels. 

With respect to ultimate strength, it may be 
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and butt, with and without fillers, or dead packings. 

The chief physical properties under tension, of 
the materials involved in these tests, may be 
summarised thus :— 














. | Chrome- Carbon 
\Nickel Steel.' nickel Steel.| Steel.* 
_ | | | 
; a 
igig i ¢igi28i8 
ze? 2 F 4 2 > 3 
| @ a z A re] a 
n tons tons tons tons tons | tons 
Stress at yield point, per | 
OE ss oe ORE 1S i ee | fe 
Stress at ultimate 
strength, per sq. in. ..| 30.6 | 40.1 26.3 | 28.5 22.3 | 26.7 
Reduction of area, per | 
cent. .. 4.) ..} 68.4 | 55.8 638 | 50.9 


* To Specification of the Maintenance-of-Way Association. 

The test joints were from 6} in. to 74 in. wide, the 
number of rivets varying from one to eighteen, in 
the latter case there being nine rivets on each side 
of the break of section. In no case were there more 
than two rivets in a direct line across the plate 
width. With this description, and the diagrams 
shown in Figs. 1 and 2, a sufficiently good idea may 
be formed of the make-up of these joints. In all, 176 








plates, &c. The joints were of various types, lap!of deformation were maintained throughout 4 


considerable number of the tests to enable stress- 
deformation diagrams to be plotted, typical exam- 
ples of which are shown in Figs. 3 and 4. 

All riveted joints of special steel failed by shearing 
of the rivets, while those of carbon steel, previously 
tested for the Maintenance-of-Way Association, 
failed sometimes by shear and sometimes by failure 
of the plates, these having been designed for 

uality of strength throughout. The ultimate ten- 
es strength of nickel-steel and of chrome-nickel- 
steel joints, when tested with alternating loads of 
tension and compression, does not ap to be 
sensibly less than the ultimate strength of similar 
joints for tension only ; but it is to be remarked that 
the number of alternations was comparatively small, 
and this result is not intended to be accepted as 
evidence that, under a large number of stress 
reversals, there would be no more pronounced re- 
duction of resistance. For tests of the same 
character, the ‘‘ yield” of the joints was found to 
occur at stresses about equal to those ascertained 
for stress of one kind only. 

Attention is drawn to the statement, which 
appears to be supported by the evidence, that the 
resistance of rivets to shear is affected by the 
relative hardness of the plates, being less if the plate 





broadly stated that the strength of joints in the 
three materials appears to be as 100 for carbon 
steel, 109 for chrome-nickel steel, and 116 for 
nickel steel ; but for reasons stated later the results 
quoted for carbon steel cannot be considered an 
altogether satisfactory datum. 

To supplement the information supplied by the 
bulletin a diagram, Fig. 5, page 764, has been pre- 
pared, intended to display the salient features of 
these tests, including ral of the Maintenance-of- 
Way Association, for mild steel. The average results 
are plotted to indicate slip of rivets, yield of joints, 
and failure—as measured by rivet stress. A study 
of the “slip” diagram shows a marked regularity 
for the chrome-nickel steel, the resistance” rising 
gradually as the higher-joint numbers (those of 
more complexity) are approached. This regularity 
is strongly suggestive of uniformly good work, as 
equal regularity with indifferent work is hardly 
conceivable ; the increase of resistarice to slip, as the 
results for the more complex joints are reached, is 

robably owing to increased grip, due to greater 
ength of rivets in those joints ; this liarity 
appears also in the nickel-steel tests. e carbon- 
steel joints appear, however, to have behaved 
somewhat ill. The ‘‘yield” diagram shows the 
nickel-steel joints now leading, with the chrome- 
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nickel-steel joints generally but little lower, the 
carbon steel being quite outclassed. The lines for 
failure are better together, the nickel steel giving, 
however, the best results, while chrome-nickel steel 
lies intermediate between the line for nickel steel 
and that for carbon steel, which, excepting the 
result for No. 3, is not far below either. 

It is to be noted that the average results for slip 
are not so truly representative of behaviour at slip 
stresses as are the other averages, there being for 
slip a considerable and somewhat erratic variation 
as between individual tests, and more particularly 
so with respect to the carbon-steel joints. 

It is somewhat difficult to make an instructive 
comparison of these curves for reasons which it is 
well to state. The fabrication of the three sets of 


Fig. 5. 


accounting for the low stresses at which, for this 
material, yield occurs. It is results of this kind, 
indicating the point at which serious deformation 
is imminent, which are of most interest, as it is this 
| which limits the practical utility of any riveted struc- 
ture. Strangely enough, although such decided differ- 
| ences are evident in the figures ascertained for slip 
and yield, for absolute failure the results are more 
nearly together, notwithstanding the greatly differ- 
ing physical properties of the materials of which 
‘these joints were made. It will be noticed that for 
each of these materials there is a falling off in 
yield resistance with the more complex joints, 
having in some cases many thicknesses ; this is 
to be expected as a result of bending of longer 


| rivets, and may in part be due to a less perfect 


DIAGRAM SHEWING SLIP, YIELD, AND ULTIMATE STRENGTH, 
OF RIVETED JOINTS IN NICKEL-STEEL, CHROME-NICKEL-STEEL, 


AND CARBON-STEEL, 
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joints was carried out under dissimilar conditions, 
as already pointed out. The chrome-nickel-steel 
riveting was probably first-rate work ; the nickel- 
steel riveting was under the supervision of Mr. 
Modjesky, who, departing from the usual practice 
of an inspector, seems jealously to have guarded 
against the introduction of work above the average. 
OF the carbon-steel joints information as to manu- 
facture is limited to the fact that the holes were 
— without rhymering, and the rivets closed 

own by pneumatic riveters|; the steel was, how- 
ever, of a grade distinctiy lower than is coun- 
tenanced by first-class British practice, being, in 
fact, 25-284 tons steel; further, the cover-plates 
of this series were, having regard to quality of 
steel, more seriously stressed than those of the 
special-steel joints, and, as a consequence, more 
liable to deformation 

The difference in results for the three sets of 
joints, it will be noticed, is more marked, being pro- 
portionately greater in the slip tests than when the 
tests reached a later stage, this, itis probable, being 
due to differing grip in the rivets and variation in 
the truth of holes. At the yield point the properties 
of the material, as such, ap to have a marked 
influence, the softness of the carbon steel largely 
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distribution of load amongst the rivets, this being 
further emphasised with the joints of carbon steel 
by greater distortion of the several parts at stresses 
generally above the elastic limit, a condition not as 
a rule obtaining with the special steels, though 
occasionally evident in the case of chrome-nickel- 
steel joints. It is, however, impossible to say how 
much of the more even distribution presumed to 
exist at the yield point with the special-steel 
joints was due to greater rigidity of the material, 
as such, and how much was due to the relative 
section excess of the covers, the only safe deduc- 
tion being that rigidity of the parts riveted appears 
to favour a high mean value of rivet resistance, 
there being in such a case less of yielding in detail, 
part by part. 

The effect of fillers or packings, where these 
stop at ends of the covers, is very pronounced, it 
will be noticed, in reducing resistance to ‘‘ yield,” 
as is shown at Nos. 7, 10, and 14. 

It is to be regretted that the carbon steel used 
by the Maintenance-of-Way Association for their 
tests did not represent the higher grade used in 
the best bridge work, in which case it is probable 
the special steels would have shown a smaller 


1 12 





relative advantage. 





In any tests designed to gather information as t 
the behaviour of materials used in construction, it 
is of the utmost importance to eliminate, so far as 
may be practicable, accidental occasion for uncer- 
tainty in interpreting results, for which reason the 
standard of workmanship should be throughout as 
nearly uniform as is possible—preferably repre- 
sentative of good ordinary practice. Failure to 
secure this robs the results displayed in the bulletin 
of their full value, though they are of the greatest 
interest to engineers, and, with this reservation, 
instructive. 

In closing this summary statement of the con- 
clusions indicated by this laborious series of tests, 
it appears fitting to express our admiration of the 
spirit which seems to influence investigators across 
the Atlantic in rendering available to the outside 
world the results of their work. 








NOTE ON FLY-WHEEL DESIGN FOR 
INTERNAL-COMBUSTION ENGINES. 


By Rosert OxipHant Boswatt, B.Sc. 


A CONSIDERABLE amount of interest is attached 
to the problem of designing a fly-wheel that will 
enable an internal-combustion engine to maintain a 
definite periodic variation of speed. 

The ordinary method of calculating the weight 
of the fly-wheel from the consideration of the 
variation of energy developed in the cylinder, 
although possible of application directly in the case 
of engines governed by throttling, is not exactly cor- 
rect when it is applied to engines governed on the 
hit-and-miss principle, on account of the possibility 
of frequent non-explosion strokes, caused by the 
governor acting on either the admission or exhaust- 
valves. It is the object of this note to investigate 
the difference that exists in the design of wheel to 
suit both types of governing, in order that the fluc- 
tuation of speed may be kept within definite 
assigned limits. It is obvious that to maintain a 
regular variation of speed there should be a per- 
fectly regular development of energy. The hit- 
and-miss priaciple fails in this respect, the interval 
during which there is no explosion stroke being 
marked with a fluctuation of speed which is nearly 
double that of the working stroke cycle, and it is 
partly for this reason, and partly for the sake of 
economy in consumption of gas, that for high- 
powered engines the throttle governor, although 
more complex, has been adopted ; the hit-and-miss 
type being almost solely used on low-power engines, 
where the increase in weight of the fly-wheel is 
not of so much consequence. 

Let us consider first the hit-and-miss principle. 
To obtain the best resultthe number of non-explosion 
strokes per minute should be as small as possible, 
this number being dependent on the fact that 
either (a) the work developed in the cylinder may 
be slightly in excess of that required at the crank- 
shaft, or (b) the load may be liable to slight 
variations. 

It is extremely improbable that the ideal con- 
dition could be realised in which the energy de- 
veloped in the cylinder exactly equalled the energy 
to be transmitted, in which case the fly-wheel 
would have to absorb during the explosion stroke 
just sufficient energy to carry it over the three 
succeeding strokes. "The result would be that the 
wheel would have the same amount of absorbed 
energy at the beginning of one cycle as at the 
beginning of any other cycle, and there would be 
in consequence an explosion per cycle without any 
possibility of a non-working stroke. Under these 
conditions the engine would work so that there 
was a constant cyclic variation of speed. The 
same reasoning might be said to apply in a modi- 
fied way to the throttle-governed engine which 
aims at creating a balance, more or less perfect, 
between the energy developed and the power 
transmitted. 

The indicator-cards taken from an engine which 
is working regularly should not differ materially in 
area, with this exception, that it has been observed 
that the explosion stroke immediately following 4 
mis-stroke is sometimes weaker and sometimes 
stronger than the normal stroke, the difference 
depending largely on the design of the cylinder and 
ports. It will, however, be assumed, and the 
assumption is not unreasonable, that the work 
developed per explosion stroke remains sensibly 
constant for all loads, and also, that so long as the 
fluctuation of speed is small, the work required to 
be transmitted will not vary appreciably during the 
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cycle, provided, of course, that the load is not 
in itself liable to variation from external causes. 
Putting this another way, it may be stated that the 
assumption is made on the basis of a constant load- 
torque, the power transmitted from time to time 
varying as the speed variation ; and if this is small, 
as should be the case, sap yp 18 can be taken as 
constant for all purposes of design. 

Suppose that, ye of there being a balance 
between the power developed and that transmitted, 
there is an excess of developed energy. The amount 
by which the power developed exceeds the power 
transmitted may be very small, but it is sufficient 
to affect the working to a considerable extent, 
especially if variation of speed is an important 
factor. 

The small amount of surplus energy left over at 
the end of a cycle can only have been utilised in one 
way, and that is to increase the energy absorbed by 
the fly-wheel. Increase of energy means increase in 
speed, and the natural result is that each successive 
cycle will show an increase in speed, the rate of 
increase depending on the surplus energy available. 
Consequently, for each successive cycle there will 
be a cyclic maximum and minimum speed, each of 
which gradually increase until at some maximum 
speed the governor comes into action, with the 
result that a working stroke is missed. The energy 
that has been accumulated by the wheel will now 
have to be expended in carrying it over the double 
cycle, and in the process the speed will drop to its 
lowest value. The governor should then cease to 





Fig.]. DIAGRAM ILLUSTRATING THE 
rT- 


Fluctuation of Speed 


ieinies 7 2 3 7 5 
act, and the regularity of explosions should recom- 
mence, the speed again gradually attaining the maxi- 
mum value, at which the governor again cuts out. 

From this explanation it will be seen that the 

missing of an explosion stroke is a natural, and 
should be regular, process, the frequency of ex- 
plosions depending entirely on the surplus work 
generated during the explosion stroke. If this 
surplus is small, there will be a large number of 
explosions before the non-working stroke ; but if 
large, as will happen with small loads, there will be 
comparatively few. 
_ As a direct consequence of this it will be shown 
in what follows that the fluctuation of speed for the 
working cycle is greater for small loads than for 
heavy loads, since the surplus energy to be absorbed 
by the wheel is greater, but that the real fluctuation 
of speed from the highest limit to the lowest limit 
actually tends to decrease as the load decreases. 

It will now be understood that each working 
cycle has its own maximum and minimum speeds, 
each of which tends to increase until the highest 
speed is attained, when the governor comes into 
action and an explosion is missed, the speed falling 
to its lowest value, after which the cycle of changes 
is repeated continuously. It is evident, therefore, 
that the fly-wheel should not be designed for the 
simple cyclic variation of speed, but must take 
into account the possibility of the occurrence of 
& non-working stroke under the worst conditions, 
which are obviously those corresponding to full 
load. That is to say, the fly-wheel must be 
alae for the periodic maximum variation of 
Spee * 

Let us consider the first case mentioned, in which 
the power developed is equal to the external work 
performed, a case which corresponds very closely to 
throttle. governed engines where there are no non- 
working strokes. 

Let We and We be the energy developed in the 
cylinder during the explosion stroke, and the 
energy nec to compress the charge on the 
compression stroke respectively. 





IN WHICH THE SPEED 








Let P be the work transmitted per cycle of four 
strokes. 

Let n, be the minimum speed before the working 
stroke. 

Let N be the maximum speed after the working 
stroke, and 

ny be the maximum speed at the end of the cycle. 

The energy pet ae go the wheel (8 E) is C 
(N?—n,”), where C is some constant that accounts 
for the inertia of the wheel. This must equal the 
power developed minus the power transmitted per 
stroke, 

Therefore 

C (N2 - n,*) = W, - ¢P. 

The energy restored by the wheel will be C 
(N?—n.*), which must equal the work done during 
three strokes plus the work on the compression 
stroke. 

Therefore 

C (N2 - n2%) = P+ W., 

Subtracting these equations, 

C (n? — 2) = W, —-(P + W,) = 9, 


since all the power developed (W- ) is equal to the 
external oak. performed per cycle, together with 
the work done on the compression stroke (P + We ). 
Obviously n, = n,, indicating that the periodic and 
cyclic fluctuation of speed will be constant. 

From the previous equations it follows that 


8B = 0 (Nene) = 8 We + W. . (A) 





8 9 70 7) 72 ouae 
an equation which expresses the fluctuation of 
energy of the fly-wheel in terms of the power deve- 
loped, and power required in the cylinder. This 
form of equation is to be used for design where 
throttle governing is adopted. 

Consider the next case, in which the power deve- 
loped is in excess of the external work. Sup 
that the conditions of working are such that there 
are r explosions during r + 1 cycles, in which case 
there will be r different maximum and minimum 
cyclic speeds. 

Let 


My, Ng, Ny... . Mr be the successive cyclic minimum 
Spreads. P Z 
N,, No, Ns... . Ny be the successive cyclic maxi- 


mum speeds. 
Using the same notation as before we have 
C (N2,—n2,) = We -3P 
C (N2.—n%,) = $P + We je - @ 


C (N®,—n%) = We. - 3 P 
(Neamt) = 9 P + We -& 


C (N% - n%-) = We —} P ) 
O(N - ny) =9P+We+P=7P swe f 
It will be seen that each pair of equations relates 
to one cycle, except the rth or last pair, which deal 
with the non-working stroke. Subtracting each 
pair of equations and adding the results, the terms 
representing the fly-wheel energy on the left-hand 
side become zero, and the result may be written 


p = (We — We) 
(r + 1) 


Substituting this value in the energy equation for 
the non-working cycle 
4 We 
C(N,? - n,%) = 7 We -3W. + -— 
4 


4+- 
- 


If the engine is working under its full load, the 
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value of r will be large, and the expression reduces 
to, approximately, 
6E= C (N,2 as n,®) a Ww. j 3 We 


This represents the condition that has to be satis- 
fied for the worst condition of working, and this 
form must be used in the design of suitable fly- 
wheels for engines governed by the hit-and-miss 
principle. The previous results can be derived 
very simply as follows, but the complete reasoning 
has been given to indicate how, by a series of steps 
or pemee. the speed gradually increases. 

n the case of throttle governing the external 
work done must equal the difference between the 
work developed in the explosion stroke and the 
work necessary for the compression stroke—i.e., 
P=W,-W.. The fluctuation of energy is 
given by 

sE=3P+W-= 


(B) 


3.W. + We 
4 


Similarly, for the hit-and-miss governing, since 

between the end of one power stroke and the 

beginning of the next, with an intermediate cut- 

out, there are seven strokes, of which the last is a 

compression stroke, the energy taken out of the 
fly-wheel during these seven strokes is 

sE= effective work per cycle 7 

= Penman 

during the compression stroke, or 


sea Faw. 


(A) 


+ work done 


OF AND 
VARIATION OF ‘r-" WEIGHT OF 


Approx. Power 


of *r” 





Also, if there are x explosions followed by one 
idle cycle, it is obvious that the effective work 
(W. — W..) ris transmitted to the shaft in r + 1 
cycles, and therefore that the mean work done per 
cycle is 





_ (We - We)r 
7s (r + 1) 
Hence, 
o 4 We 
sea | We - 3 Wet = 
‘a2 : 


r 


which, when r is very large, approximates, as before, 


on = We - 3W. ai rok a 


Comparing the fluctuation of energy for both 
types of governing it will be found that if We = 
m We, where m is fractional, 


Fluctuation of energy for hit-and-miss 


governing ao ae 
Fluctuation of energy for throttle B+m 
governing 


Assuming that m has a value of one-fourth, which 
is quite reasonable, the ratio will be approximately 
2 to 1, which will also be the ratio P the neces- 
sary fly-wheel weights to give equal periodic varia- 
tion of speed in both cases. 

To determine the actual dimensions of the wheel 
the ordinary rule can be applied—i.e., 

56 E = 2k E, where k is the coefficient of fluctuation 
of speed and E is the energy in the wheel at the 
mean speed. 

A slight modification is necessary to reduce the 
formule into a form suitable for dealing with cases 
where the engine has multiple cylinders or the 
_ of operations differs in any respect from the 

tto. 

The formuls can also be conveniently expressed 
in terms of the horse-power, revolutions per minute, 
-~ coefticient of speed fluctuation. 
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C = a constant. ; fiir Instrumentenkunde of April, May, and June | deg. and 444.3 deg. Cent.) than the older determina. 
W = weight of wheel in pounds. _ last. This abstract, while mentioning the assemblies, | tions (444.8 deg. Cent.). The recent work at the 
R = radius of gyration of wheel in feet. institutions, and works visited by the members, 


N = revolutions per minute. 

H = horse-power. 

k = coefficient of speed fluctuation. 
Then 


CH 
W R*=—_.. 
, k N38 


Assuming that W. = 4 We, the value for C will 
be approximately 4.0 x 10° for hit-and-miss govern- 
ing and 2.1 x 10° for throttle ———— 

From the foregoing remarks it will be clearly 
seen that an intermittence of explosions produces 
such cyclic variations of speed that the use of 
internal-combustion engines is rendered incom- 
patible with the working conditions of dynamos, 
&c., unless relatively heavy fly-wheels are adopted, 
which by their weight tend to reduce the mecha- 
nical efficiency. As a result, except for low-power 
engines, where the benefit is not so marked, the 
tendency of manufacturers is to adopt the throttle- 

overned type, of which practically the sole defect 
ies in the fact that their more complex construc- 
tion renders them more liable to get out of order. 
Such governors, however, are, by reason of their 
gradually increasing use, especially by the Con- 
tinental firms, being brought up to a high state of 
reliability and efficiency. 

To illustrate the use of the previous formule 
the following example is taken :— 

To determine the necessary weight for the fly- 
wheel for a -engine having (a) hit-and-miss 
governing, and (b) throttle governing, the working 
conditions being 


Stroke a at ve 10 in. 
Cylinder diameter pe aa Diu 
Average pressure of explosion 

stroke for full load... ... 90 1b. per sq. in. 
Average pressure for compres- 

sion stroke ol ries ae a - 
Coefficient of fluctuation of speed 0.02 
Mean speed de es ... 260 revs. per min. 


(a) Hit-and-miss governing :— 
b= 7 We ~ 8 We — sero te.lb, = 24K. 


If k = 0.02, then E = 149,000 ft.-lb. 


Assuming that the radius of gyration of the 
wheel is 2 ft., its weight will have to be 3450 lb., 
so that probably two wheels, each weighing 1720 Ib., 
would be used. 

(b) Throttle governing :— 


B= 3 We + We — gogo ft.-Ib. = 2kE. 


If, as before, 
k = 0.02, we get E = 76,000 ft. -Ib. 

Taking the same radius of gyration as before, 
the weight n works out at 1750 lb., which 
is about half the former result. The curves shown 
in Fig. 1, e 765, are based on the data given in 
the example, and serve to illustrate the manner in 
which each cyclic variation or increase of speed 
gradually accumulates until the non-explosion 
stroke causes a big drop in speed, after which the 
same regular variation recommences. It is this 
large drop to which the term periodic variation of 
speed has been applied. To make the curves clear 
the values of r chosen are small. 

Fig. 2 illustrates the manner in which the cyclic 
fluctuation of speed, the periodic fluctuation of speed 
and the power transmitted per cycle vary with the 
value of r. It should be noticed that a decrease in 
load corresponding to a low value for r gives a 
decreasing periodic fluctuation, but an increasing 
cyclic fluctuation, the fluctuations being equal when 
risunity. The thick horizontal line across the centre 
of Fig. 1 indicates the mean-speed line. 

The author specially desires to express his thanks 
to Mr. C. E. Larard, the head of the Mechanical 
Engineering Department of the Northampton In- 
stitute, and to Mr. W. Longland, B.Sc., for much 
helpful suggestion and criticism. 








THE WORK OF THE REICHSANSTALT 
IN 1911-12. 

Txe account of the work of the Reichsanstalt in 
the year 1911-12, which we pro to review at 
some length, in accordance with our custom, is 
based upon the report, presented by the President 
of the Reichsanstalt, Professor E. Warburg, to the 
Curatorium and upon the numerous official and 
— memoirs contributed by members of the 

eichsanstalt to scientific and technical journals. 
An abstract of the report appeared in the Zeitschrift 


does not give information as to alterations in the 
staff, members and collaborators; these features 
used to be referred to when the late Professor 
Kohlrausch was President. Another feature which 
might be pointed out is that the christian names, 
or even the initials, are not given with the surnames 
of the investigators ; the addition of these would 
have facilitated the looking up of references. We 
follow in our review, generally, the sequence observed 
in the report, without distinguishing between the 

hysical division I. and the technical division IT. 
anes in brackets after the headings are those of 
the respective investigators. Our diagrams are 
reproduced from the Zeitschrift fiir Instrwmenten- 
kunde by permission of Messrs. J. Springer. 

The engine-house of the physical department has 
been transformed into a new strong-current labora- 
tory, and some new machinery has been erected in 
an annexe. The novelties comprise a compressor, 
made by the firm of G. A. Schiitz, of Wurzen, and 
presented by Professor von Linde, for compressing 
20 cub. m. of air per hour in four stages to 400 
atmospheres. All the cylinders, pistons, and valves 
are water-cooled, and there is a cooling coil for each 
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stage ; two separators are provided for the lubri- 
cant—mixtures of oil and glycerine. This com- 
pressor and a smaller compressor are driven by a 
direct-current shunt motor, which is supplied with 
current from accumulators, and can be run at from 
300 to 1200 revolutions per minute. 

Temperature Scale ; and Platinum Thermo- 
meters.—The Reichsanstalt has approached the 
national institutions of France, Britain, and the 











United States, for the purpose of arriving at an 
international ment as to the thermodynamic 
(gas thermometer) temperature scale. The best 


secondary standard is the platinum resistance ther- 
mometers, the constants of which are determined by 
Callendar’s formula with the aid of the freezing and 
the boiling point of water and the boiling point of 
sulphur ; for the latter, about 444.6 deg. Cent. the 
Reichsanstalt proposes to take the mean of the 
determinations of Callendar and Griffiths, Chappuis 
and Harker, Holborn and Henning; but it is 
noteworthy that the most recent determinations by 





Holborn and Henning, Day and Sosman, and 
Dickinson and Mueller all give lower values (444.5 


Reichsanstalt (L. Holborn and F. Henning) yielded 
the result that the hydrogen and helium thermo- 
meters (at constant volume, initial pressure 
620 mm. of mercury) indicated at 450 deg. Cent. 
values by 0.1 deg. higher than the nitrogen thermo- 
meter. The argon thermometer gave values inter- 
mediate between those of the other gases. Re- 
determined fixed points are: Solidification of tin 
231.8 deg., cadmium 320.9 deg., zinc 419.4 deg.; 
boiling of naphthalene 217.9 deg., benzophenone 
305.8 deg., sulphur 444.5 deg. Cent. In the 
comparisons between gas and platinum thermo- 
meters at low temperatures, — 78 deg. and — 183 
deg. Cent., it was noticed that helium, which 
netrated through the Jena glass 59" only at 
igher temperatures, diffused through quartz 
thermometers already at ordinary pressure and 
temperature, the helium gas pressure in the bulb 
decreasing by about 0.4 mm. per day. Hydrogen 
also escaped through quartz, but the loss of pressure 
was at the much slower rate of 0.03 mm. per day. 
Expansion of Solids (L. Holborn and F. ceuien, 
—The apparatus now used for determining the 
expansion of solids is illustrated in Fig. 1. The 
quartz tube H has a length of 45cm. Init stands, 
on a conical point, the red to be examined S, and 
above it the quartz rod Q, which is provided with a 
conical foot ; the upper ends of H and Q are ground 
down to semi-cylinders, and the plane faces are 
calibrated ; the division is opposite a microscope 
suitably placed opposite the upper end of Q, which, 
with Hand §, is carried on the :ame support. The 
iron vessel G, in which H is held, is filled with salt- - 
— and heated by the nickel coil W, which is insu- 
ted from the iron by asbestos ; the flange R pre- 
vents saltpetre from creeping out of the cylinder 
and spoiling the nickel wire. The space Z of the con- 
taining vessel is packed with a thermal insulator ; at 
500 deg. C. the apparatus consumes only 300 watts. 
Argon (L. Holborn and H. Schultze).—The 
behaviour of argon, being, next to nitrogen, appa- 
rently the only gas which can be used in quartz 
thermometers, is being studied in the apparatus, 
Fig. 2, which in the first instance was tried with 





























(3212.8) 
dry air at pressures up to 200 atmospheres. he 
original apparatus, mentioned in last year s report, 
has been modified in order to prevent the argon 
coming into contact with the oil of the gauge N ; the 
pressure is now measured in a space filled with air 
which communicates with the argon tubes by 4 








differential mercury gauge F, G, consisting of steel 
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cylinders, ow Dee dl <4 — with - 
capillar , Eand E'. The apparatus opera’ 
eee taps 2, 4, 5, 6 are, at first, kept 
open. Through the cock 1 argon at atmospheric 
pressure is introduced into the cylinder C of Jena 
glass (capacity 110 cub. cm.) and into the evacuated 
cylinder G; 1 and 5 are then closed, and com- 
pressed air is admitted through tap 3, which 
compresses the argon in C and also the air and 
mercury in the jacket D to the same amount, and 
further drives the mercury from F intoG. When 
taps 2, 3, 4 are now closed, the compressed air 
is allowed to escape through 5; mercury again 
enters F, and G is again filled with argon. 
Thus the cycle recommences, and in this opera- 
tion the taps 2 and 4 are not opened until the 
two gauges A and B indicate the same pressure 
in the argon and in the air jacket. en the 
desired pressure is attained in C, connection be- 
tween C and N is established by opening the tap 8. 
As there might be temperature variation, however, 
in the s R above the mercury in D, the tap 4 
is cl to cut R off from F. The actual pressure 
in C is found by deducting from the gauge reading 
N the oil column between the bottom of the piston 
O and the oil meniscus in the steel pipe M (or in 
the glass capillary L), and the level difference be- 
tween E! and E. The reading having been taken, 
the argon volume in C is allowed to expand through 
tap 7 down to atmospheric pressure into glass flasks, 
of which six are provided, having a total capacity of 
36 litres. The pressure reduction in C and D must 
proceed simultaneously, lest the glass vessel C be 
broken. The capillary K! is also made of glass ; 
K is of platinum, and the U tube between taps 
of steel ; the total capacity of these parts amounts 
to 1.7 per cent. of the volume of C. 

Specific Heat of Gases (L. Holborn and M. 
Jakob).—The specific heat of air was found to 
increase by 2.1 per cent. when the pressure was 
raised from 1 to 11 atmospheres. The temperature 
range so far used is 20 deg. to 100 deg. Cent.; the 
values are not final, however, as certain corrections 
have to be made. Determinations of the specific 
heat of air at constant pressure and low tempera- 
tures, made by the Callendar-Barnes continuous- 
flow method, yield the values at + 20, —78, —183 
deg. Cent.:—C, = 1.09, 1.019, 1.058 in watt- 
seconds, and 0.241, 0.243, 0.252 in calories at 15 deg. 
Cent. The determinations at ordinary temperatures 
agree with those of W. F. G. Swann, but not with 
those of Regnault ; this disagreement was discussed 
at the British Association meeting at Dundee* in 
connection with Mr. Swann’s paper, to which we 
would refer our readers. With falling temperature 
the C, increase by nearly 5 per cent. at the tem- 
perature of liquid air ; the increase is not so great 
when the air pressure is reduced. 

Corresponding determinations of the C, of other 
gases gave, in the same units, at 20 deg. Cent. :— 
Carbon dioxide, 0.846 (electric), 0.202 (caloric 
measure); oxygen, 0.977 and 0.219; nitrogen, 
1.041 and 0.249. Assuming the c, of argon to be 
0.517 and 0.123, air, a mixture chiefly of nitrogen, 
oxygen and argon, should have a c, = 1.006 and 
0.2401 (instead of 0.2408, observed). In the case 
of carbon dioxide the specific heat decreases as the 
temperature is lowered to — 78 deg., and the decrease 
seems to be at the same rate as Swann found for 
the interval +100 deg. and +20 deg. Cent. The 
apparatus is now being improved so that the ex- 
periments can be made with a circulating stream of 
pure confined gas.. 

Specific Heat of Water between 0 deg. and 100 deg. 
Cent. Calorimetry (W. Jaeger and H. v. Stein- 
wehr).—The experiments have been resumed in 
order to obtain reliable data as to the value of the 
calorie in electric units. The calorimeter used for 
this purpose is a copper cylinder of 50 litres capa- 
city, which lies horizontally within a water bath, 
in which water is kept in constant circulation. The 
cylinder is hermetically closed, but there are open- 
ings for the thermometer, the heating coil and the 
stirrer ; the horizontal shaft of the stirrer is divided, 
and the right and left half of the shaft with their 
blades revolve in opposite directions. The tem- 
perature is read off on a platinum thermometer, 
supplied by W. C. Heraeus, with the aid of which 
a temperature change of 0.002 deg. Cent. within an 
hour can easily be observed. To heat the calori- 
meter through 1.5 deg. Cent. (the usual interval) 
an energy flow of 1 kw. through the coils is 
required for 5 minutes ; the insulation of the coils 
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which carry currents of 10 amperes at 100 volts 
is not easy. The apparatus which has been con- 
structed for the study of the thermal balance of 
weak reactions (Feustel) has some features in 
common with this calorimeter. It is a compensa- 
tion calorimeter consisting of two semi-cylindrical 
halves, as equal to one another as possible ; the 
reaction takes place in the one half, and the heat 
is balanced in the other half by passing a compen- 
sating amount of electric energy through a heater 
coil wound on mica strips; temperatures are 
measured by twenty pairs of thermo-couples. 
Thermal Conductivity of Refractory Materials (M. 
Jakob).—The determinations are to be made by 
shaping two slabs of the poe materials, 
placing an electric heater, also of slab form, between 
them, and cooling slabs which take up the slabs 
outside them. The method is due to i. Grober. 
The Behaviour of Brickwork Pillars (K. Scheel).— 
The results of the observations, which have extended 
over a period of six years, have been published in 


the Astronomische Nachrichten, 189, es 229 to 
234, 1911. During the past year the observations 
were somewhat distur by the alterations in the 


buildings. A partition wall had to be erected in 
the basement where the pillars had been built. 
The increased humidity of the air affected the 
different pillars differently, and it was again, ‘as in 
the other observations, the pure cement pillar 
which grew most ; the increase was still noticeable 
at the end of the year. 

Radiation. Photochemical Energy (K. Warburg).— 
For the production of radiations of small wave- 
length the firm of Hans Boas set up an apparatus 
for a primary ene of 2.4 kw., cos ¢ = 0.39, 
comprising nine high jars of a total capacity of 
72,000 cm. and zinc electrodes, an air blast playing 
upon the spark-gap. The radiations are deter- 
mined with the aid of a bolometer, which was 
standardised in calories by the aid of a Hefner 
lamp. In the first investigated decomposition of 
ammonia (into N and H), the decomposition was 
deduced from the increase of pressure in a differen- 
tial apparatus. It resulted that the photochemical 
yield of the rays (wave-length ranging from 0.203 
to 0.214 1) was only 2 per cent. is figure would 
not really measure the amount of chemical work 
done, however; for the decomposition NH, = 
N + 3H is followed by the exothermal reaction 
2N+6H =N, + 3H,; the latter would be inde- 
pendent of the light effect, but would apparently 
diminish the photochemical yield. The continued 
experiments showed that, when the mixed gas con- 
tained only 5 per cent. of NH,, in addition to N and 
H, the silent electric discharge would no longer 
decompose the ammonia, because the decomposition 
energy would be balanced by the recombination 
energy ; rays of wave-len: below 0.2 » are, how- 
ever, no longer absor by nitrogen and hydro- 
gen. The formation of ozone from oxygen by the 
zine rays was also studied, the oxygen being con- 
fined under a pressure up to 150 kg. per pe Bay 
in a steel cell, gilt inside, closed by quartz plates. 
In this case 46 per cent. of the radiant energy was 
utilised in making ozone ; according to Einstein’s 

uanta theory the yield should be 50 per cent. 
The ozonisation is therefore one of the reactions for 
which high pressure is advantageous. 

Spectrum Lines (E. Gehreke and L. Janicki).— 
Plane-parallel plates have of late been almost exclu- 
sively used for analysing the finest lines of the 
spectrum, because they give + ay + Senge inter- 
ferences. In certain res owever, wedge- 
shaped plates would be preferable if their reflecting 

wer could be improved. Such improved wedges 

ve been obtained, and by crossing a silvered 
wedge (semi-translucent) and a plane parallel plate 
it has been found that the m mercury line A 
5461 (formerly supposed to double) consists in 
reality of five lines, and as the line has seven satel- 
lites, it would really have twelve components. The 
lines of many metals have similarly been studied ; 
the method is not suited for the fine lines of the 
alkali metals, however, and their spectra are being 
produced in Geissler tubes, but there is also a diffi- 
culy on account of the low intensity. It would 
appear, as Lummer hinted when suggesting plane- 
el plates years ago, that the planeness of the 
aces is more essential than their parallelity. The 
objective intensity of the lines can be much 
increased by the use of cylindrical lenses when the 
lines are straight. 





Anode Rays. Doppler Effect (E. Gehreke and O. 
Reichenheim).—It had been observed that the 
luminous (anode) rays canal were not deflected | 


by the net in the case of ni n and hydrogen, 
but were deflected in the case of sodium, lithium, 
and strontium. In order to ascertain whether this 
difference was due to the nature of the matter or 
to differences in the experimental conditions, 
experiments were made in one and the same tube 
with different substances. It resulted that the 
magnet deflected the luminous sodium and lithium 
rays, but not (or hardly) the hydrogen, helium, and 
argon rays ; the former would therefore appear to 
be positively charged, the latter to be electrically 
neutral ; this assumption would, however, be in 
contradiction to the views of J. Stark. The con- 
tinued experiments on the Doppler effect in the 
canal rays of the hydrogen line Hg are not in 
agreement with the explanation based upon the 
light 1 gee hypothesis, but would, after all, be 
explicable on the assumption that the two maxima 
of the Doppler spectrum simply correspond to 
charged hydrogen atoms and to charged hydrogen 
molecules, though certain observations did not 
concord with this view. 

Radiation Law Constants (E. Warburg, E. Hupka, 
and Miiller).—The spectrometer of Lummer and 
Pringsheim has been improved in several respects, 
by suppressing astigmatism of the mirrors ro ang 
flections from the two mirrors take place in planes 
at right angles to one another at very small 
angles of incidence), by inserting a water-cooling 
copper tube grating into the spectrometer casing, 
whereby the temperature is kept constant within 
0.1 deg. Cent., and by other means. The first 
experiments concerned the determination of the 
ne mang of a black body, after Lummer- 
Kurlbaum, above the melting point of gold, accord- 
ing to the Day-Sosman e by Wien’s displace- 
ment law. e@ prisms used, combined or not 
with a quartz cube of 3.5 cm. side, were three 
pres pA risms of 60 deg. and quartz prisms of 
26 and 60 deg. The absolute temperatures observed 
with the different combinations ranged from 
1665 deg. to 1673 deg. Cent., and the resultin 
values for the constant c would lie between 14, 
and 14,300, the most probable value being 14,380. 
The two quartz prisms used alone gave the values 
1671.5 deg. and 1673 deg., and the combination of 
the quartz cube with ‘the fluorspar prism rai 
the temperature by about 2.5 deg., indicating that 
the absorption of the quartz increased with an 
increase in the wave-length, which was confirmed 
by direct experiments. Certain considerations 
suggest, however, that the quartz prism would be 

referable to the fluorspar prism, which has so far 

en preferred for radiometric temperature deter- 
minations. Experiments on Stefan’s law, which 
generally gives somewhat higher temperatures than 
Wien’s law, are also being conducted. A notice- 
able influence of the absorption by the air was 
not found; but it was noticed that of two black 
bodies of the Lummer-Kurlbaum type, the one of 
which was blackened as usual, while the other was 
white, the latter gave, near 1400 deg. Cent., tem- 
peratures higher by about 5 deg. than the former. 


(To be continued.) 
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Fergusson’s Percentage Unit of Angular Measurement, 

with Logarithms ; also a Description of his Percentage 

Theodolite and Percentage Compass. By JoHn CoLEMAN 
Longmans, G 





Frreusson. London : reen and Oo. 

[Price 63s. ] 
Tue author’s object in writing this book was to 
put in the hands of surveyors, navigators, and 
others simpler methods of calculation than those 
afforded by plane trigonometry as generally under- 
stood, and to make the principles available to a 
larger number of people. We believe that some 
very competent authorities have found Mr. Fer- 
gusson’s processes for angular measurement and 
their application to surveying work both convenient 
and time-saving. They deserve, therefore, very 
careful consideration. Two innovations have been 
introduced : the construction of an instrument 
which shall read off the tangent of an angle instead 
of the arc, and the adaptation of logarithmic tables 
to meet this method of division. The method of 
dividing the circle is very simple. Tangents are 
drawn to the octants, and each arc of 45 deg. is sepa- 
rately considered. Each tangent is divided into 100 
equal parts, so that each division subtends ;}, of the 
tangent or of the radius. The divisions of the 
circle are, of course, not equidistant, and this might 
give some trouble in determining the error of 
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level between the ends of a course are given directly. 
These seem to be distinct practical improvements, 
upon which the author may be properly congratu- 
lated. But we fail to see that the claim for the 
simplification of pr eer i has been made out. 
If in dealing with right-angle triangles there is some 
simplification, this is not nvticeable in the general 
case. If three sides of a trianyle be known, certain 
formulz can be employed which will give the tangent 
of half the angle opposite one of the sides. There 
does not seem to be room for any simplification in 
such an easy process. Naturally, in obtaining a 
tangent a ratio or percentage can be turned up in 
the tables Mr. Fergusson has provided. But we 
fail to see that there is any advantage over the 
ordinary tables of logarithms. It seems an un- 
gracious thing to say, when Mr. Fergusson has taken 
infinite trouble in the preparation of these tables, 
‘* specially tabulated for practical utility ;” but we 
do not find them very convenient or very accurate. 
When he states that the compilation of these 
tables has involved millions of calculations, we would 
fain persuade ourselves that he has exaggerated. 
There are not a million of figures in the book, and 
most of them are copied from ordinary logarithm 
tables. The preparation was, no doubt, dr 
work, and he has our sympathy ; but we will as 
him to consider if he could not have shortened it 
by omitting the secant. Is there any advantage in 
printing both the cosine and the secant? There is 
one distinct disadvantage. The double table pro- 
vides a very easy check on the accuracy of the 
figures. We selected a page at random (173), and 
compared columns 9 and 12, with the result that on 
that page alone there were no less than five 
discrepancies between the values of cosine and 
secant. These may be, of course, simply printer’s 
errors, but in any case the number is not credit- 
able. In the five values of percentage angle, 
33.05 to 33.09, there were three glaring errors in 
one or other of the functions. Again, Mr. Fer- 
gusson must excuse us saying that we have a little 
difficulty in appreciating the object of giving the 
‘* equivalent angle ” (column 8) to the thousandth 
of a second. Theaccuracy is only apparent, and 
not real. Seven figure logarithms are not sufficient 
to warrant the third decimal place, as the author 
can convince himself by taking the second. dif- 
ferences. We have heard the excuse given for 
using an unwarranted number of decimals that 
there is the greater chance of some of them being 
right. But we have found cases in which the 
second decimal has been wrong by aunit. This, 
however, may be of little consequence in theodolite 
work. 





Tables Annuelles de Constantes et Données Numériques de 
Chimie, de Physique et de Technologie. Publiées sous 
le Patronage de |’Association Internationale des 
Académies par le Comité International Nommé par le 
VILe rr de Chimie Appliquée (Londres, 2 Juin, 
1909). Vol. [. Année, 1910. Paris: Gauthier Villars ; 
London: J. and A. Churchill; also Leipzig and 
Chicago. 1912. [Price 21s. net, paper ; 24s. net, cloth. ] 

Tue project of the publication of tables of constants 

took definite shape at the Seventh International 

Congress of Applied Chemistry, which resolved 

that an international commission be appointed for 

the purpose of collecting and publishing annually 
numerical data and physical constants. The motion 
was made on behalf of the Société de Chimie- 

Physique by V. Henri and Ch. Marie; a commission 

was appointed, and the work of organisation was at 

once entered upon. The actual permanent com- 
mission of the International Committee consists of 

M. Bodenstein (Hanover), G. Bruni (Padova), E. 

Cohen (Utrecht), Ch. Marie (Paris), and N. T. M. 

Wilsmore (London); Dr. Charles Marie is secre- 

tary general, and Dr. Wilsmore represents the 

United Kingdom, together with Dr. A. Findlay 

(Birmingham) and Dr. R. T. Glazebrook (National 

Physical Laboratory). The project found support 

in Austria - ge Belgium, in the British 

Empire, Denmark, France, Germany, Holland, 

Italy, Japan, Norway, Roumania, Russia, Spain, 

Sweden, Switzerland, and the United States. In 

most of these countries the Governments made 

grants, in conjunction with the leading scientific 
and technical bodies. In this country, however, 
the Government, the Royal Society, and the 
leading technical institutions, the various insti- 
tutions of engineers in particular, kept aloof, 
although the original idea of restricting the publi- 
cation to physico-chemical tables had soon been 
abandoned. The International Association of 
Academies, holding its fourth meeting in Rome 








in 1910, resolved that the International Committee 
should put itself in communication with the Inter- 
national Committee of the Catalogue of Scientific 
Literature. This was done, but the executive of 
the International Catalogue Committee—i.e., the 
Royal Society for this country—decided not to 
take any action. This committee evidently re- 
garded the new project as an attempt to trespass 
upon their own proper domain. It must be 
mitted, however, that the Catalogue Committee 
has taken no steps to collect constants, aud has no 
organisation to do so; and, further, that their 
catalogue is very little known and consulted. 

The Annual Tables Committee, if we may use this 
abbreviation, pointed out from the beginning that 
the various systems of indexing and abstracting 
hitherto in use did little towards making constants 
known. A large number of measurements are 
made in the course of researches to which these 
measurements are subsidiary, and their existence 
cannot be inferred from the titles, and not even 
from the sub-titles, of the papers in which they are 
recorded in the International Catalogue and else- 
where. Not rarely painstaking determinations 
appear in monographies published a ed or in 
hardly accessible pamphlets by small local societies 
or schools ; the German and American universities 
produce a good deal of such work in doctor dis- 
sertations and habilitation memoirs. The new 
committee wished to collect all these data, and they 
appointed a large body of abstractors for this 
purpose. The abstractors have to consult nearly 
seventy British periodicals, and a much larger 
number of foreign periodicals, of course. 

The result of their labour—mostly honorary 
work, it need hardly be pointed out—lies before us 
in a first small quarto volume of 727 pages. The 
volume contains lists of the members of the com- 
mittee, of the abstractors and collaborators, of the 
patrons of the undertaking, and of the periodicals 
which have afforded data for this volume; this 
literature list, which does not mention journals 
and publications which were consulted in vain, 
covers four pages. Then follow eighteen pages of 
the table of contents. These eighteen pages are 
Osan in four parallel columns in French, German, 

nglish, and Italian. In the body of the book, and 
the tables of constants and numerical data, French 
is almost exclusively used. The one language is, 
on the whole, sufficient. We are glad, however, to 
find the names of certain technical products, oils, 
&c., given in the four languages, and we regret 
that this does not apply to woods and technical 
products in general. The question suggests itself 
whether French may not have been selected merely 
to avoid any rivalry between English and German ; 
for the preponderance of French, apart from diplo- 
matic circles, belongs to the past. That, however, 
is altogether a minor matter, although the French 
scientists stand apart from their colleagues as 
regards certain symbols and the writing of for- 
mule — e.g., AzH*, instead of NH;. It is most 
deplorable, by the way, that chemists of different 
nationalities cannot entirely agree yet about the 
letters indicating the elements, in spite of all 
international commissions and congresses; we 
mention this only because it might look unfair to 
single out the French as transgressors. 

Apart from these minor matters, however, we 
must say that, while welcoming the ‘‘ Tables of 
Constants and Numerical Data, Chemical, Physi- 
cal, and Technological,” we understand the hesi- 
tation of those who did not give the undertaking 
their support when appealed to in the first instance. 
There is no doubt a vast amount of useful matter 
compiled in these tables, and it is all well arranged. 
Yet there is no index to tell the inquirer whether 
he will find any data, say, on tool-steels. An index 
—several indices, in fact—are promised for the 
second volume. Could not the publication have 
waited until the indices could also be supplied ? We 
do not see the necessity for annual tables, whilst 
quite recognising the raison d’étre of the tables. 
The labour involved in compiling the tables must 
be enormous, and the expense very considerable, 
though very little money is actually disbursed in 
fees. New determinations of strengths, melting 
points, expansion coefficients, &c., certainly come 
out every year. Such data require confirmation, 
however, and under ordinary circumstances they 
will, if materially differing from old-established 
values, not at once be accepted. They may guide 
other investigators, however, or induce further 
research ; but that will be on the strength of the 
original publication. 








That numerical data, determined for some parti- 
cular object, are not constants should, of course, 
not be forgotten. Yet the reader may, at first 
glance, be somewhat astonished when examining on 
the very first page of the tables some data con- 
cerning aluminium-copper alloys. The aluminium 
percentages are ‘‘approximately” stated to be 5, 
7,13... the densities are given to five decimals, 
8.15582, 7.94585, &c., and the compressibility 
coefficients K . 10° stated to be 103, 109. . . . The 
whole looks incongruous ; if it were indicated in 
the heading that the data are taken from an in- 
vestigafion—the source is quoted, of course—con- 
cerning the influence of temperature on the com- 

ressibility and expansion of alloys, the data would 
SS more properly appreciated. 

Nobody will object to long strings of decimals 
in wave-lengths, refraction and dispersion data, 
conductivities, solubilities, and in the crystallo- 
graphic constants, which claim a good deal of space 
in the volume. When we come to engineering 
(Vart de Vingénieur), which covers about eighty 
pages, we may smile at the three decimals in the 
mechanical constants of natural rocks in the original 
state, and after desiccation andimbibition, since these 
materials are not by any means homogeneous. But 
we find that the engineers in England, Germany, 
and America observe the same practice, and we 
must admit that the collated data concerning some 
particular material have their relative value, though 
the absolute figures may not be of great import- 
ance. In the metallurgical constants the analyses 
of some three hundred irons and steels and alloys 
are given, and the results of the various tests, towhich 
these materials were submitted, are tabulated on the 
pages following, together with explanatory notes. 

n this way an immense amount of information is 
condensed into a short space, and this is so 
throughout the volume. This is a good feature, 
and, in fact, the more one studies the volume the 
more one feels criticism disarmed. We are, indeed, 
not quite sure whether our objection to the annual 
publication should be strongly urged. So much 
material collects in the course of a year that the 
matter might become unwieldy if left for several 
years. Some further sifting will, however, be 
required. Abstractors are merely supposed toreport, 
but not to criticise, and the editors must decide 
what is to be left out or simply to be quoted. We 
also adhere to our opinion that the four languages 
should be retained in all cases where any doubt 
might arise as to the terms. A final point concerns 
the Slavic names. The Slavic languages use quite 
a number of accents, which have different meanings 
in the different languages ; in foreign periodicals 
such names appear under different spellings 
intended to indicate the pronunciation. There 
should be uniformity in this respect in a volume on 
**constants,” on which so unusual an amount of 
care has been bestowed. 





The Mechanics of Butldiny Construction. By Henry 
Apams, M.I.C.E., M.I.M.E., F.R.San.I., M.S,A., 
&c. 590 Diagrams. London: Longmans, Green and 
Co. [Price 6s. net.] 

Tur title of this book fairly well indicates the 

nature of the contents—a merit not always to be 

noticed in engineering works. Evidently intended 
for elementary students, it yet covers a consider- 
able variety of structures used in building work. 

A statement of first principles fills the earlier pages 

of the volume. These principles are dealt with in 

a manner calculated to give some idea of the 

reasons underlying the processes later described, 

but, as a rule, rigid demonstrations are not at- 
tempted, the reader being relied upon, : errs 
to exercise his wits in finding for himself a justiti- 
cation of the methods used. Passing over the 
routine treatment of beams and trusses dealt with 
wherever practicable by graphic construction, and 
not calling for any special remark, we come to the 
consideration of struts and stanchions, the treat- 
ment of which is not wholly satisfactory. Kc- 
centric loading is touched upon only by an example, 

which, unfortunately, conveys an erroneous im- 

pression as to the way in which centric and 

eccentric loading effects should be combined. 

Roof trusses in considerable variety are next 

analysed, generally by graphic methods, and be- 

sides including the usual types familiar to engineers, 
deal with many adopted only in architectural prac- 
tice, some of which present no little difficulty, the 
greater part of such difficulty, in the case of timber 
roofs, being, however, in correct detailing, a branch 


of the subject lightly touched upon. Arched ribs, 
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somewhat beyond the scope of this work, it may be 
thought, are dealt with, but it is to be doubted if the 
average student will derive much benefit from the 
chapter devoted to them. The stability of walls, 
retaining walls, piers, buttresses, counterforts, and 
even masonry dams, are dealt with at some length, 
the author then turning his attention to the 
stability of masonry arches, groining, and domes. 
Various other matters are treated, such as derrick- 
poles, shearlegs, shoring, piling, &c., in an instruc- 
tive manner. The book ends with a short chapter 
on reinforced concrete, setting forth some of the 
formule in use, but with no attempt to discuss 
underlying principles. This book, while of much 
use to the industrious student, because of the 
numerous examples worked for his guidance, or to 
be worked by him, is yet in itself incomplete, for 
want of adequate explanatory matter, though the 
instructions with respect to processes of calculation 
are, as arule, sufficient. It may be that Mr. Adams’s 
experience as a teacher justifies him in relying 
upon the intelligence of the student in ferreting 
out for himself demonstrations where wanting, but 
it is perhaps more likely to result in an easy 
acceptance of truth on trust—complaisance, which 
may lead to a somewhat slipshod method of work, 
and an inability to deal with special cases of diffi- 
culty. It would be incredible, however, that any 
student should work through this book without 
acquiring a very considerable and various knowledge 
of the subject. It may be no demerit that the 
‘‘reason why” must in many cases be sought by 
the reader himself. The illustrations are good, 
the index sufficient. 





The Practical Design of Reinforced-Concrete Beams and 
Columns. By W. NoBLe TWELVETREES, Past-President 
of the Civil and Mechanical Engineers’ Society, &c. 
With labour-saving diagrams and numerous illustra- 
tions. Whitaker and Co. [Price 6s. net. ] 

Tue author of this book reasonably assumes a 
knowledge in the reader of ordinary mechanical 
principles as applied to structures, and so is justi- 
fied at the outset in at once applying himself to 
the consideration of these principles in connection 
with reinforced concrete, which in this work it is 
his province to deal with. The opening chapter 
treats of some of the simpler questions occurring in 
this class of work. With respect to slabs it is to be 
remarked the author does not venture to recommend 
any formula for rectangular slabs of unequal sides, 
not being satisfied apparently with any of those in 
use—perhaps with reason. 

Chapters follow dealing with simple rectangular 
beams and with T beams having tension reinforce- 
ment only, and again with similar beams having 
double reinforcement, in a manner which is tolerably 
clear, the formule being properly developed from 
the premises, and illustrated by a large number of 
worked examples. 

The question of web reinforcement against shear 
is dealt with in considerable detail, but the mathe- 
matical treatment is not so luminous as it might 
be, and presents an appearance of difficulty which 
is not essential to the consideration of the question, 
so far as it is at present understood. The descriptive 
matter dealing with the same subject is, however, 
more convincing, and conveys a fairly good idea of 
what occurs with such reinforcement. The author, 
it may be noted, appears not to be sufficiently 
insistent upon the necessity of securing adequate 
strength in the attachment of the slab of a T beam 
to its web. Of the total amount of shear it may 
happen that nearly the whole has to be transferred 
horizontally to the two sides of the slab—about one 
half to each—needing special treatment to secure 
the requisite strength. 

After stating the simpler principles relating to 
the design of short pe el with axial or with 
eccentric loading, the author proceeds to the con- 
sideration of columns which cannot be so classed, 
and somewhat unhappily, in deducing the ratio of 

for a column reinforced with longitudinal rods 

(pages 111 to 116), estimates the values of r2 for each 

material separately, and summing the results, takes 

this to be the radius of gyration squared for the 
compound section. By his treatment the radius of 
gyration would be the same for a column having 
much reinforcement, or an amount so small as to 
be negligible, and in either case greatly in excess 
of the true value. Reliance appears to be placed 

upon calculated results—supposed to be upon a 

rational basis, which would hardly be wise in such 

& material as reinforced concrete till verified by 

practical tests, even if the reasoning were sound ; 





but, as a fact, examination of the argument which 
leads to the above treatment reveals an error in the 
mathematics (page 110). 

The writer next considers the calculation of 
column footings from various points of view, re- 
jecting sound methods of design in favor of one 
(page 122) which cannot be accepted, depending as 
it does on a faulty parallel between the case under 
consideration and that of a square slab ———- 
at all four edges. The effect of the method ad- 
vanced is to count in the steel twice, or, otherwise 
expressed, to assume distribution of the load in 
two directions to take effect twice. 

There is a useful chapter on working stresses, 
summarising the requirements of variousauthorities, 
with instructive comments thereupon. Materials 
and construction next claim attention, information 
being also given upon the design of moulds and 
centering, based on practice. The book has eight 
folding plates, giving labour-saving diagrams for 
use in the design of rectangular and T beams, with 
or without double reinforcement, and of columns 
having longitudinal and transverse rods, which 
should be helpful when once their use is mastered. 

It is evident that this book should be studied 
with caution, but to those who are accustomed to 
read with understanding it will prove useful, and 
with this qualification may be recommended. 

Tables of the notation used throughout, one at 
each end of the volume, afford a minor convenience 
which the reader will appreciate. 





BOOKS RECEIVED. 

Lhe Homeland Reference Books ; No 5. Scuthern England : 
Coast and Countryside. Kent, Sussex, Hants, The New 
Forest, The Isle of Wight, Wilts, dc. Edited by Prescoit 
Row and Artuur Henry AnpErRson. London: The 
Homeland Association, Limited, 15, Bedford-street, 
W.C.; London and New York: Frederick Warne and 
Co. [Price 1s. oy 

Annual Report'of the United States Life-Saving Service for 
the Fiscal Year ended June 30, 1911. ashington : 
Government Printing Office. 

Department of the Interior. Bureau of Mines. JosEPH 
A. Howmes, Director. First Annual Report of the 
Director of the Bureau of Mines to the Secretary of the 
Interior. For the Fiscal Year ended June 30, 1911. 
Bulletin No. 10. The Use of Permissible E. ives. B 
J. J. RuTLEpGE and CLaRENcE Hau. Bulletin No. 2. 
Mining Conditions under the City of Scranton, Pa. 
Report and Maps. By Wivw1aM GrirriTH and Ex T. 
Conner. With a Preface by JosepH A. Hoimes, and 
rr wry by N. H. Darton. Washington: Govern- 
ment Printing Office. 

Canada. Department of Mines. Mines Branch. Bulletin 
No. 6. Diamond Drilling at Point Mamatinse, Province 
of Ontario. By Aurrep C. Lang, Ph.D. Introduction 
by ALFRED W. G. Witson, Ph.D. Ottawa: Govern- 
ment Printing Bureau. 

Toll Telephone Practice. By J. BERNHARD Tutkss, B.S., 
— ‘me Constable and Co., Limited. [Price 

net. 

The Una-Flow Steam-Engine. By Professor J. Stumpr. 
London: Constable and Co., Limited; New York: 
D. van Nostrand Company. [Price 10s. 6d. net. ] 

Preliminary Studies in Bridge Design. By RerGiInaLp 
Ryves, Assoc. M. Inst. C.E. London: St. Bride’s 


Press, oe, 2s. ~~" 

Examples in Applied Electricity. By C. G. Lams, M.A., 
B.Sc., A.M.I.E.E. Cambridge: The University 
Press. [Price 2s. 6d. net. ] 

Analytical Geometry : A First Cowrse. | C. O. Tucky 
and W. A. Nayter. Cambridge: The University 
Press. [Price 5s. net. ] 

Traité de Métall hee. Par Féttx Rosin. Preface 
de M.F.Osmunp. Paris: A. Hermann et Fils. [Price 
30 francs. | 

Department of the Interior, Bureau of Mines. Bulletin 18. 

he Transmission of Heat into Steam-Boilers. By 
Henry Kreisincer and Water T. Ray. Washing- 
ton: Government Printing Office. 

Results of Observations at the Coast and Geodetic 
Survey, Magnetic Survey Observatory at Vieques, Porto 

Rico, 1909 and 1910. By Danie, L. Hazarp. Wash- 


Rane ae : Government Printing Office. 
Combination Among Railways. By W. A. Robertson, 
B.A. London: Constable and Co., Limited. [Price 


1s. net. } 

Modern Sanitary Enginecring. Part.I. House Drainage. 
By Grupert THomson, M.A., F.R.S.E., M. Inst. C.E. 
London: Constable and Co., Limited. [Price 6s. 


net. 

P.- the Coal.Mines (Minimum Wage) Act, 1912. 
With the Text of the Act, an Introduction, and Portraits 
of the Chairmen. London: The Colliery Guardian 

mpany, Limited. 
t on the Reforms and Pr in Chosen 


Ann ogress 
Keijo (Seoul) : Government-General 


(Korea), 1910-11. 
of Chosen. 

Annual Report of the Minister of Mines, 1911: An 
Account of Mining Operations for Gold, Coal, d:c., in 
the Province of British Columbia. Victoria, B.C. 
William H. Cullin, Printer to the King. 

Structural Desi Vol. I. Elements of Structural 
Design. By Horace R. THayer. London: Constable 
and Co., Limited. [Price 6s. net. ] 


C. : | 1906, 517. 





British Rainfall, 1911: The Distribution of Rain in Space 
and Time over the British Isles. By Hucu Rospert 
Miu. Fifty-first annual volume. London: Edward 
Stanford, Limited. [Price 10s.] 

Motor-Car Construction: A Practical Manual for Engi- 
neers, Students, and Motor-Car Owners. With Notes on 
Wind Resistance and Body Y By Rosert W. A. 
boar London : Crosby wood and Son. [Price 
5s. net. 

Esau and the Beacon. Five Plays. » KENNETH WEEKS. 
— George Allen and Co., Limited. [Price 5s. 
net. 

Hand-Book for Highway Engineers. Part I. Theory of 
7 art II. Practice of Design and Construction. 
By Watiace G. Harcrer and Epmunp A. Bonney. 
London: Hill a hk Company, Limited; New 
Los McGraw-Hill Book Company. [Price 12s. 6d. 
net. 

American Machinist Grinding-Book. Modern Machines 
and Appliances, Methods and Results. By Frep H. 
Cotvin and Frank A. Staniey. London: Hill Pub- 
lishing Company, Limited ; New York : McGraw-Hill 
Book Company. [Price 12s. 6d. net.] 

Science French Course. By C. W. Pacer Morrat. 

ot University Tutorial Press, Limited. [Price 

Untersuchungen iiber den Zusammenhang der Erschei- 
nungen in Wiisserliufen auf Grund hydrometrischer 
Erhebungen. Zur Firderwng des Flussbaues und Seines 
Unterrichtes fiir Studierende wnd Ingenieure. I. Teil. 
Mit. 1 Abbildung im Texte und 19 Tafcln in Mappe. 
Von Ing. C. Kriscuan. Graz: Verlagsbuchhandlung 
*‘Leykam.” [Price 15 kr.) 

Fire Prevention and Fire Protection as Applied to Build- 
ing Construction: A Handbook of Theory and Practice. 
7 JosepH Kenpatt Freirac. New York: John 

iley and Sons; London: Chapman and Hall, Limited. 
[Price 17s. net. ] 








UNIVERSAL BORING AND MILLING- 
MACHINE WITH INTERNAL SPINDLE. 
Tuer firm of Messrs. Ernst Schiess A.-G., Dussel- 

dorf, machine-tool manufacturers, who, as is well- 
known, are chiefly concerned with the building of all 
types of heavy machine-tools, have put on the market 
an improvement in the construction of universal 
boring and milling-machines. Two of these machines 
we illustrate on 768 ; both of the illustrations 
being reproduced from photographs. 

The horizontal boring and milling-machine (Fig. 1), 
which is one of the most important and indispensable 
of auxiliary machines for all engineering works, was 
built hitherto specially with a view of carrying 
out large boring and milling work. It had, however, 
the drawback that small holes could not be drilled 
economically, particularly with the larger types; 
firstly, because the strong main spindle would not 
stand the speed n for drilling small holes 
without the bushes heating considerably ; and, secondly, 
because the construction was in no wise adapted to 
the revolutions necessary thereto. 

The firm of Messrs. Ernst Schiess now claim to have 
remedied this deficiency ina manner free from objec- 
tion, by simply drilling a hole ——_ the spindle, 
and placing therein a small separately-driven auxiliary 
orate, which, whilst the main spindle is at rest, can 
be driven at a high speed, and by which arrangement 
the great length of travel of the main spindle can be 
taken advantage of. This improvement has already 
stood the test of actual construction in a number of 
— of machines. 

ig. 2 illustrates a large boring and milling-machine 
with revolving standards and headstock, supplied 
with this patent internal —— which is clearly 
shown in the illustration. Fig. 1 the standard 
is fixed. The arrangement is also more clearly 
shown in vertical elevation and section in Figs. 3 
and 4, page 769. The main spindle has a diameter of 
225 mm. (8# in.) and runs at speeds of 0.8 to 80 revolu- 
tions per minute, while the internal spindle has a dia- 
meter of 70 mm. (2# in.) and runs up to 250 revolutions 

r minute. The axial displacement of the main spindle 
is 60 in. The total traverse of the standard on the 
broad bed, which is 73 in. wide, is 118 in. The vertical 
traverse of the spindle is 83 in. The machine has a 
number of milling and boring feeds which permit work- 
ing with a milling-head of 47 in. diameter, or a small 
cutter. The weight of the machine is 46,000 kg. 
(46 tons). 





Tuer Panama Canat.—The amount excavated from the 
Panama Canal in October was 2,584,823 cubic yards, com- 
pared with 2,124,440 cubic yards in September. There 
were three more working daysin October than in Septem- 
ber, although nearly 2 in. more rain fell in the former 
month than in the latter. The amount of concrete laid 
in October was 66,754 cubic yards, as compared with 
53,411 cubic yards in September. 


Morors in Ontario.—Last year 7338 motors were 
owned in Ontario. In 1910 the corresponding total was 
1977 ; in 1909, 1020; in 1908, 589; in 1907, 550; and in 
Permits for 4001 motors, not owned in 
Ontario, were also issued last year by the Government of 
the province. In 1910 the corresponding figure was 1253 ; 
a , 1432; in 1908, 1165; in 1907, 980; and in 1906, 
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THE PANAMA CANAL. 


From time to time descriptions have appeared in 
our columns of the work involved in the construction 
of the Panama Canal. One of the most complete 
accounts of the undertaking was given in a paper 
by Colonel G. W. Goethals, chairman and chief engi- 
neer of the Isthmian Canal Commission, before the 
British Association at its meeting held in Winnipeg in 
1909. This was reprinted in extenso in ENGINEERING.* 
In more recent issuest the later progress of the work 
has been dealt with. From these two descriptions a 
very good idea may be obtained of the size of the 
undertaking and of the work involved, and also of 
the excellent and elaborate arrangements made to 
systematise every part of it, so that work may proceed 
unchecked. As is somewhat natural, interest in the 
work centres in the three biggest features of the 
undertaking — viz., the Culebra Cut, the Gatun 
Dam, and the flight of locks at Gatun. Of no less 
interest, though accorded somewhat less attention, is 
the work at the Pacific end of the canal, where the 
chief features are the locks at Pedro Miguel and at 
Miraflores. In Fig. 1, Plate CIX., with this week’s 
issue, we give a general view, taken recently, of the 
locks at Pedro Miguel. There is only a double lock at 
this point, connecting the 85-ft. summit level with the 
next level, which is at 55 ft. above the sea level. 
The lift at this lock is therefore 30 ft. In size the 
locks are, of course, similar to those elsewhere in 
the canal, having, namely, a usable width of 110 ft. 
and a usable length of 1000 ft. The locks will be pro- 
vided with intermediate gates, so that vessels of 
moderate length can be passed through without using 
the full quantity of water. The position of the gates 
may be seen in Fig. 1, in which some of them are 
shown in course of erection. 

In the middle of September it was reported that of 
the 889,827 cubic yards of concrete required for the 
construction of these locks, 877,460 cubic yards had 
been placed. At the end of August the structural 
material was in place, and most of the riveting com- 

leted, in the be guard-gates. The upper gates, 
9 ft. high, h progressed so far that all interior 
rivets had been driven, the sheeting fitted, and 10 per 
cent. of it riveted in place. Of the middle gates (79 ft. 
high) the structural work wascompleted. The safety- 
gates (79 ft. high) were about as far advanced, while 


comparatively little had. been done on the lower gates 
(79 ft. high). The lower guard-gates (47 ft. 4 in. high) 
had pro to the extent that the skeleton work 
was finished. 


The side approach and wing walls at the Pedro 
Miguel locks are of concrete, reinforced in the manner 
shown in Plate CX., Figs. 3to6. Of these figures, Fig. 3 
shows a section of the wall between two counterforts, 
and Fig. 4 @ section taken down one of the counterforts. 
Fig. 5 shows a horizontal section taken some height 
from the lock floor, and is typical of the upper portion 
of the walls, while Fig. 6 shows two sections through 
the base and the toes of the counterforts. The rein- 
forcement is, for the most part, of 4-in. square bars. 
At the toe of the counterforts the vertical bars are 
increased to j in. and 1} in. square. Up the vertical 
face of the walls j}-in. square bars are employed. 
The horizontal bars are 1 in. square for the lower por- 
tion of the wall, followed above by several rows of 
j-in. bars, which decrease, in turn, to ? in. and 4 in., 
as shown in the drawings. The toe of the floor is 
stiffened with rails and reinforcing-bars run up the 
back of the counterforts to various heights. 

In Fig. 2, Plate CIX., is shown an illustration of part 
of the Miraflores locks under construction, locking 
towards the south. At this point there are two double 
locks, leading from the 55-ft. level down to sea 
level. At the middle of September work had pro- 

ressed on these locks so that of a total of about 
,412,736 cubic yards of concrete, about 1,210,786 
cubic yards was in place. The work on the gates was 
not very far advanced. Fig. 21, Plate CXII., shows 
the Cage discharge recess for one of the 
culverts at the Pedro Miguel locks. This is below 
the lowest set of gates. 

The method of erecting the concrete work differs 
for the Gatun and the Pedro Miguel and Miraflores 
locks. In the former case: the work has been carried 
out in — monolithic blocks, completed to the full 
height of the structure with one. setting of the shutter- 
ing. For this purpose steel framework structures were 
erected, running on rails on the lock floor. These 
frames were described and illustrated in our issue of 
October 4. In the case of the Pedro Miguel and 
Miraflores locks the concrete forms are self-supporting. 
The system adopted is illustrated in Figs. 7 to 14, 
annexed, which shows a series of stages as the work 

rogresses. The forms consist of built-up panels, 15 ft. 
bos and 6 ft. high, made up, as shown in Fig. 7, 
with uprights 14 ft. long, the boarding being p 
over the upper 6 ft. only of these. The lower lengths 


— 





* See ENGINEERING, vol. lxxxix., page 171 et seq. 
+ Tbid., pages 414 and 449 ante. 
} See page 451 ante. 
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(8 ft.) of the uprights act as cantilevers. The process is 
commenced, as in Fig. 8, with special panels supported 
by timbers held in place by wollen, &c. Anchor-bolts 
B are embedded in the concrete 9 in. from the top of 
the block, which in this portion, having a large batter, 
is 9 ft. from the floor, When this form is removed, a 
guide-piece and the anchor-bolts are left at its to 

edge. The first vertical panel (Fig. 9) is then fitted 
on this reggg 3 and held by the anchor-bolts and 
by timbers. ork in progress at this stage may be 
seen at the far end of the centre wall in the Miraflores 
Locks (Fig. 2, Plate CIX.). Anchor-bolts B are again 
embedded in the upper part of the new portion. When 
this form is removed, there are left, as shown in Fig. 10, 
two guid — and two sets of anchor-bolts, on to 
which s shuttering is fastened (Fig. 11), and 
another level completed. As shown in Fig. 12, this 
shuttering is then removed and other standard panels 
are fixed on the upper two of the three rows of anchor- 
bolts in the concrete, as shown in Figs. 13 and 14, and 
when the wall is completed, as in the latter figure, the | 
shuttering is removed, the guides pull away from the i 








anchor-bolts, and the latter are unscrewed from the nut 
embedded in the concrete and withdrawn. Panels 
can be seen in use in this way in Figs. 1 and 2, 
Plate CIX., while in Fig. 2, in the right-hand bottom 
corner, may be seen a set of anchor-bolts passed through 
the panels and about to be embedded in the concrete. 

The construction of these locks has entailed the 
employment of a very large temporary plant. At 
Gatun the concrete has been delivered at the lock site 
ty. means of aerial cable transporters. At Pedro 

iguel and Miraflores other methods have been 
adopted, At Pedro Miguel the crushed rock and 
sand were located beyond the high-level end of 
the lock site. Two piles were made, the material 
being dumped on either side of elevated trestle 
tracks, the crushed rock being deposited on one side 
of each track and the sand on the other. These 
tracks were 230 ft. apart, and room was provided for 
the storage of about one-fifth of the total materia! 
required. Between these two piles ran a large can''- 
lever crane, having a cantilever beam of rather more 
than 350 ft. in length, supported on a framework tower, 
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THE PANAMA CANAL. 
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50 ft. by 40 ft., running on rails. The cantilever arms 
serve as tracks for Hulett grab-buckets of 24 cubic 
yards capacity. 

The crane-tower carries two concrete-mixers placed 
below hoppers, into which the rock and sand are 
delivered . the Hulett buckets from off the piles, in 
the proper proportions. A separate elevator is pro- 
vided for the cement. From the mixers the concrete 
is discharged into buckets carried on trolleys which 
are run off in train-loads to the site of the work. Two 
of these combined cantilever cranes and mixing plants 
served the traversing cantilever cranes working in the 
lock-chambers. There were four of the latter, of the 
type shown in Fig. 2, Plate CIX., and Fig. 24, 
above. In fact, the cranes. though shown in those 
figures as working at Miraflores, were the same as 
those employed at Pedro Miguel. After the work on 
the Pedro Miguel locks was completed so far that they 
were no longer necessary, these cranes were taken 
down and re-erected at Miraflores. These cantilever 
cranes run on tracks laid on the floor of the locks. 
The cantilevers are supported on framework towers 
measuring 50 ft. by 40 tt at the base, while from the 
track level to the level of the crab runway the height 
is 97 ft.6in. The extreme working traverse for the 
crab and bucket is 80 ft. in the direction of the par- 
tition wall between the two docks, and 100 ft. in the 
direction of the outside walls. Two cranes working 
in line, one in either lock, thus cover the whole width 
of the masonry structures. The crabs can work over 
the whole 180 ft. of traverse on the cantilevers, and 
can pick up buckets from between the legs of the 
towers, to which point they are brought in train-loads 
from the mixing plant. 

At Miraflores the arrangement was somewhat dif- 
ferent, as the configuration of the land at that point 
vermitted the crushed rock and sand to be stored in 
long piles alongside the locks on either hand. These 
piles will be seen in Fig. 2, Plate CIX., and Fig. 24, 
above. With the piles in this. position the cranes 
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in the locks are served more directly, not by trains of 
buckets running on the lock floor, but by berm cranes, 








24. CANTILEVER CRANES AT THE Mrrariores Locks. 


which are shown in the figures just referred to, on the far 
side of the locks. These cranes consisted of framework 
towers having a base 50 ft. by 53 ft. 6in., and carrying 
on one side a rigid arm giving a working length for the 
crab and bucket of 168 ft., and on the other side a 
movable jib or boom 144 ft. long. The rigid arm ex- 
tended over the stone and sand piles, while the boom, 
which could be swung horizontally, so that a range of 
50ft. was obtained at the extreme position of the bucket, 
and raised 10 deg. above or lowered 15 deg. below the 
horizontal, extended over the outside wall of the lock. 
In Fig. 2, Plate CIX., in the distance one of these 
cranes is shown, and its boom can be seen to be slightly 
raised. On the right hand of the same illustration is to 
be seen the end of the boom of a crane on the near out- 
side wall. In Fig. 24 the boom of one of these cranes is 
also clearly seen. The tower of the crane carried 
hoppers and mixers as in the case of those described 
in connection with the Pedro Miguel looks. Two such 
cranes have been used on each side of the Miraflores 
lock site. The excavating buckets working the stone 
and sand piles were of 2 cubic yards capacity, and the 
buckets used in placing the concrete were of similar 
capacity. 

On the right-hand side of Fig. 2, and in Fig. 24, the 
lock walls will be seen to be recessed. These recesses 
are for the gates, and at these points the concrete has 
embedded in it castings and steel structural work, the 
latter to serve as anchorages, &c., for the gates, the 
former to carry white-metal liners to form the water- 
tight joint at the bilge. Such anchorages are of the 
full height of the wall. They are placed in position 
at a very early stage of the work, and gradually em- 
bedded in the concrete. Two will be seen protruding 
from the top of the centre wall near at hand in Fig. 24, 
and another in Fig. 2, on the far side of the recess just 
referred to. In addition to these gate anchorages 
others have to be provided for the chain fender gear. 
The top of one set of these is shown in Fig. 25, 
poston ; in such cases two vertical frames are 
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arranged at an angle of 90 deg. to one another. Their are attached by vertical eye-bars. 


The outermost 


The lock-gate operating mechanism is illustrated in 


sition in relation to the fender gear is illustrated in cylinder is fixed at its upper end, and there carries | Figs. 26 and 27, annexed, and in Fig. 22, Plate CXII. 


Fig. 17, Plate CXL, which shows the fender machine two sheaves at right angles to those on the movable | 
in rT Fig. 19 showing this appliance in elevation, cylinder. 
an One of these | gram, Fig. 16, is led through the hawse-pipe riveted 


Fig. 18 its cylinders in section. 


The fender chain, shown in the small dia- 


to the anchorages shown dotted 

in the plan, Fig. 17, over 

one of the upper sheaves, then 

to one of the lower, back to the 

other upper sheave and then 
} down to the second lower one, 
finally back to the head of the 
machine, where it is fixed to a 
cross-girder. The reduction is 
thus four-fold. Water is to be 
supplied at 60 lb. per eq. in. 
pressure by a inotor-driven cen- 
trifugal pump. The admission 
of water between the upper and 
the floating cylinders will draw 
the chain in, while admitting 
water between the floating 
cylinder and the fixed plunger 
will cause the chain to be paid 
out. The maximum height of 
the lock-walls is 81 ft., so that, 
with a machine on either side 
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The machine thus illustrated consists of a set of elec- 
trically-driven gears and a coupling-rod. The crank- 
wheel has a pitch diameter of 19ft. lin. Itis worked 
by two pinions, one for forward and one for reverse, 
of 16-in. pitch diameter, driven through bevel and 
spur gears by a 50-horse-power electric motor running 


at 450 to revolutions per minute. The total gear 
reduction is 1800 to 1. The crank has a radius of 
8 ft. 34 in. The connecting-rod from the crank-pin 


to the gate-pin is of 16-in. square section, and is fitted 
at the gate end with a shock-absorber. The gear has 
been cliosen so as to give maximum power and mini- 
mum rate of movement at the beginning and end of 
the opening or closing operation, and a maximum rate 
of movement at about the middle of the path. The 
connecting-rod is attached to the gate about 6 in. 
above the highest water level, and as the wheel- 
chamber may therefore be flooded, the motor ic 
arranged in a separate water-tight compartment 
Another part of some interest connected with the 
gate operations is the special mitering device shown in 
Figs. 28 to 30, opposite. This mechanism is pro- 
vided to force home the mitre joint, and to reduce the 
risk of false mitering, which is considerable with large 
gates. It will enable the final closing to be done more 
ay and surely than would otherwise be possible. 
‘he device consists of two parts. On the top girder 
of one wing is a casting holding a 34-in. vertical pin, 
shown in Fig. 28. On the other wing or gate are two 
jaws worked by toggle mechanism to close round the 
pin just referred to. In Fig. 28, which shows a plan 
of the jaw and toggle gear, will be seen a 74-horse- 





power motwr driving, through bevel gear, a screw, on 
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machines is now io course of erection for trial. This 
fender gear is placed 100 ft. ahead of the gates, as 
shown in Fig. 15. The machine consists of a combina- 
tion of cylinders and plungers arranged on both 
sides of the lock (Fig. 16). To the bottom of a 
pit is fixed a verti immovable plunger, 25 in. 
in diameter and long enough to allow of a 21}-ft. 
stroke for a cylinder 38 in. in diameter, which fits 
over it. The latter cylinder floats, and works inside 
a cast-steel cylinder, 40 in. in diameter. The floating 
cylinder carries a crosshead, to which two pulleys 














se 
ot. 








The piping system for this gear will embody a resist- 
ance valve, which will come into action when the chain 
is struck by aship. When the chain has been raised 
the water supply to the cylinders is cut off. If the 
chain is pnw the pressure will gradually rise in the 
cylinders, but on 750 Ib. per square inch being reached 
the resistance valve will operate and prevent any 
further increase of pressure. The chain will then 
begin to pay out under the gross stress of about 100 
tons, corresponding to this pressure, until the vessel 
is stopped. 
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which works the crosshead of the toggles attached 
to the jaws. When the crosshead is at the end of 
the screw nearest the bevel gears, the links are drawn 
in and the jaws are open. As the screw is revolved 
and the crosshead runs forward, the links straighten 
out, and the jaws close round the vertical pin of the 
opposite gate leaf. During the month of August last 
some of the gate-moving sets were tested on gates at 
Gatun which are finished. The operating machines 
were found to work satisfactorily, and the mitre lock- 
ing device served its purpose admirably. Two gates 
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were set, so that while one was home the other was 
several inches from its true mitre position, and when 
the mitre-forcing gear was brought into operation a 
true mitre was made even against the force exerted by 
the spring shock-absorber in the strut. 
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Vessels will not be allowed to warp themselves 
through the locks. They will be made to bring up 
against one of the a and will, from there 
on through the lock, be in the charge of towing loco- 
motives. Four locomotives will handle a moderate- 
sized vessel, one on either lock-wall ahead, and one on 
either lock-wall astern of the ship. For large ships 
more locomotives will be necessary. These electric 
locomotives will run on rails laid close to the edge of 
the lock. The locomotives will work with rack and 
pinion, the former being shown, in Fig. 20, Plate CXII., 
placed in position on the side of one of the locks. 
Only the towing-track will be provided with a rack ; 
the return track will have norack. The towing speed 
is to be 2 miles per hour, and the speed for returning 
light on the rackless track 5 miles perhour. Drawings 
of the general design settled upon for tle locomotives 
are given in Figs. 31 to 33, page 776. A trial locomo- 
tive substantially to these plans, excepting for some 
alterations with respect to the provision of cabs, &c., 
is now under construction. 

Each locomotive will consist of three units, of which 
two are motor trucks, while the third carries an 
electrically-driven winch. The winch is carried in a 
frame which connects the two four-wheeled motor 
trucks, as shown in Figs. 31 and 32, the articulation 
being by means of ball-joints. Each four-wheeled truck 
carries a 75-horse-power motor to work at a speed of 
500 revolutions per minute, geared down to the rack 
pinion, which, in the case of both trucks, is on the 
axle nearest the middle of the locomotive. There are 
thus two main motors to each locomotive. They can 
be independently controlled from either end of the 
machine. The winch slip-drum has two speeds: one 
at 10 ft. per minute, for towing when the winch is 
driven by a 74-horse-power motor running at 750 
revolutions per minute; and one for running idle at 
200 ft. per minute, when the drum is worked bya 
2-horse-power motor running at 750 revolutions per 
minute. The maximum pull exerted on the tow- 
line will be 25,000 lb., a friction clutch reliev- 
ing the gear of further strain. The locomotives 
have a wheel-base of 22 ft. 6 in., an over-all length 
of 27 ft., and a width of 8ft. The track will be of 
5-ft. gauge, and the collector will run in a conduit 
outside the track. When passing a vessel through 
the locks the two front locomotives will do the tow- 
ing, those behind serving to keep the ship in a proper 
position, and also to bring the ship to rest at the 
proper time. While the water is being let into or 
out of the lock, the leading locomotives will proceed 
up or down the ramp, as the case may be, to the 
next level, and the tow-rope will be paid out by 
the winch. 
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In Fig. 23, Plate CXII., is shown @ view of a new 


reinforced-concrete wharf at Balboa, which will form 
part of the permanent improvements planned at the 
Pacific end of the canal. Details of this are given on 
page 780 in Figs. 34 to 39. This wharf is 706 ft. long by 
55 ft. wide, and will carry railroad tracks. The floor is 
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of the floor projects on either side 10 ft. from the 
centre line of the piers. e floor is com of 
slabs 6 in. thick, reinforced with }4-in. s. The 
whole is designed for a uniformly-distributed load 
of 400 lb. per sq. ft., and, in addition, for a concen- 
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carried on piers built up of shells 8 ft. external and 6 ft. 
internal diameter, except at the base, where the 8 ft. 
exterior is gradually enlarged to 10 ft., and a steel shoe 
is provided. The piers were built up in sections of 6-ft. 
lengths, cast close by, and well seasoned before use. 
The sections are reinforced circumferentially with 
#-in., §-in., and 4-in. rods, according to the level, ? in. 
being used in the bottom sections. The ends of each 
6-ft. length were finished so as to leave the outer part 
of the wall lower than the inner by 1 in. The sections 
thus fitted over one another to this extent. In addi- 
tion the bond was stiffened by six vertical l-in. rods 
projecting from the upper end of each section, and 
fitting into corresponding sleeves provided in the 
section next above. The concrete used in these shells 
wasa 1:2: 4 mixture. 

The piers were sunk to a depth varying with the 
nature of the bottom, the work being in all cases con- 
tinued down to argillaceous sandstone, which was 
struck at various depths down to about 70 ft. below 
mean sea-level. The sinking was done for the most 
eS by men excavating with shovels and loading into 

uckets of about 5 cub. ft. capacity... The caissons 
sank by their own weight. At a.depth of about 
25 ft. a brown spongy material was encountered, 
saturated with sulphuretted hydrogen, the escape of 
which caused inflammation of the eyes of the men at 
work. At a depth of about 43 ft. soft clay was en- 
countered, and the caissons dropped quickly through 
from 3 ft. to 6ft. This material fo its way up in 
the interior for a height of 12 ft. to 15 ft. When the 
presence of water became inconvenient, the excavation 
was continued by grab. Before the rock foundation 
was reached the strata again became impervious, and 
spade work was resumed, until the steel shoe settled 
on the rock. A conical depression in the rock was 
made inside the caisson by blasting with a small 
charge. The rate of sinking varied on the average 
from 0.337 ft. to 0.586 ft. per hour, averaging for all 
0.428 ft. per hour. The interior of the shells was 
filled with concrete of 1 : 3 : 5mixture, and each pier 
was stiffened vertically by eight old rails placed in pairs 
12 in. apart. 

Ten feet below mean sea-level the piers, which are 
35 ft. from centre to centre, are braced together by cross- 
girders (Fig. 36) of a section 3 ft. 6 in. by2 ft. 6 in., of 
concrete, reinforced with from j-in. to 1-in. longi- 
tudinal rods, with hoops of 3-in. rod. The main floor 
beams are 4 ft. 8 in. deep by 2 ft. 6 in. wide, and the 
reinforcement is so disposed that in the central cross- 
section there are eight l-in. bars and eight 1}-in. bars 
in the lower part of the beam. The cross-girders 
between the beams are 3 ft. 9 in. by ] ft. 3 in., placed 
8 ft. 9 in. apart, and with reinforcement to give eight 
l-in. bars in the lower part at the centre. The edge 
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trated live load over the beams which will support 
the track, based on the weight of locomotives of the 
construction now in use on the Panama Railroad. 





EXxuHIsiTion OF ForeIGN HARDWARE FROM SovuTH 
Arrica.—The London Chamber of Commerce have now 
issued their report concerning this exhibition, the open- 
ing of which we announced in a h on 293 
ante. The report enumerates Re qt which were 
asked regarding the ) oe exhibited, and gives abstracts 
of the replies received. These replies show that all the 
goods exhibited could be, and were, made equally well in 
this country, and profitably so at the prices quoted ; they 
show, further, that, on the whole, the foreign goods ex- 
hibited were not superior to those of British manufacture. 





Tue LATE Mr. R. Morrirr.—The death is announced 
at Sunderland of Mr. R. Moffitt, well known in northern 
engineering circles. Mr. Moffitt, who was in his sixty- 
sixth year, served his time with Messrs. R. Stephenson 
and Co., Newcastle-on-Tyne. After being at sea fora 
considerable period he became manager of Messrs. 
Clarke’s engineering works, Southwick, where he re- 
mained for seventeen years. He then came on to New- 
castle, where he became superintendent engineer with 
Messrs. W. Milburn and Sons. In 1896 he went into 
business on his own account, establishing the firm of 
R. Moffitt and Sons, marine inspectors, Newcastle. This 
business is still being carried on by his two sons. 





MoBean’s Tus-ConTrou_eR.—This appliance has re- 
cently been designed for controlling colliery-tubs. It 
consists of a short piece of shaft, at each end of which is 
a star-wheel. The shaft and star-wheels are carried on a 
casting, which can be fixed on the road between the rails, 
the shaft. being ee at right angles to the track, so 
that the axles of the tubs catch the projections on the 
star-wheels. Assuming a train of tubs is being held 
up by the star-wheels, and it is desired to regulate the 
passing of the tubs in sequences of two, a lever attached 
to a shaft that is placed at right angles to the one carrying 
the spur-wheels, is moved by hand or foot, or from a 
a distance by suitable means, so as to disengage the 
star-wheels, and these wheels are then forced round by 
the four axles of the twotubs. As soon as the star-wheels 
have made a complete revolution they are stopped 
by a crosshead on the lower shaft coming in centact with 
lugs cast on each star-wheel, thereby retaining the remain- 
ing tubs until the operation is —— The construction 
of the controller also adapts itself toa perfectly automatic 
operation on winding-cages, &c. The icular advan- 
tages claimed for it are: effectiveness for one, two, and 
more tubs; it is about half the weight of those now in 
use ; coupli will not catch it, and no excavations are 
required in the track, as the controller is secured to the 
sleepers. The sole makers are Messrs. Edgar Allen and 





Co., Limited, Imperial Steel Works, Sheffield. 





776 





ENGINEERING. 


| Dec. 6, 1912. 








THE VIBRATION OF RIFLE-BARRELS.* 
By Francis Carneoik, Assoc. M. Inst. C.E. 


Tus paper isa record of practical investigations into 
the effect of vibrations on rifle-barrels, and furnishes con- 
clusions which are of service in the design and manufac- 
ture of rifles. A rifle-barrel is very sensitive to trans- 
verse stress, and vibrations are produced in it chiefly as 
a result of the explosion of the charge, and also in con 

uence of the friction between the bullet and the barrel, 
and the reaction between the bullet and the rifling. 
These vibrations cannot be detected by the eye, and are 
studied by means of instantaneous photography. 

A brief résumé is given of experiments carried out by 
earlier investigators on this subject, together with a 
description of the a atus employed, and the con- 
clusions arrived at. e first experiments recorded are 
those of Drs. Crehore and Squier, who assert that the 
barrel does nob move appreciably before the bullet leaves 
the muzzle, and that even if the motion were appreciable 
the aim of the rifle would not be affected. Experiments 
were also undertaken by Major Close, R.E., who, how- 
ever, arrived at an entirely different opinion. The con- 
flicting results of these experimenters led Professors Cranz 
and Kock, of Stuttgurt, to investigate the subject. The 
apparatus they employed for obtaining the vibration 
photographs was far more accurate and reliable than those 
used by either Drs. Crehore and Squier or Major Close, and 
after elaborate experiments on large and small-bore rifles, 
their results confirmed those of Major Close. In addition, 
the German investigators found that the vibrations of a 
barrel were very similar to those of a rod clam at one 
end ; that the barrel vibrates to a fundamental note and 
to an overtone; and that the departure of the bullet is 
principally determined by the overtone vibrations. 

Lieutenant Thompson, R.E., working on the same 
lines as jor Close, also confirmed the results of the 
latter. In addition, he found that ‘‘ the projection of 
the path of a vibratory point near the muzzle on a plane 
perpendicular to the axis of the barrel may be considered 
to ops elongated ellipse whose major axis is vertical.” 

The field of investigation covered by the author’s 
experiments includes the following ;— 

fi To find if the vibrations «f a 0.303-in. Mark IIT. 
Lee-Enfield rifle varied when different methods of ‘‘ stock- 
ing-up” were employed. 

ii.) To find if the external shape of the barrel had any 
influence upon the vibrations. 

(iii.) To find if the twist of the rifling affected the 
vibrations. 

(iv.) To find if the ease or tightness with which the 
barrel and body (or receiver) were screwed together 
influenced the vibrations. 

(v.) (a) To find if a cartridge from a definite batch of 
ammunition produces vibrations corresponding with those 
— from another cartridge taken from the same 
batch :— 


* Abstract of a paper read at the ordinary meeting of 


the Institution of Civil Engineers on Tuesday, Decem- 
bar 3, 1912. 











THE PANAMA CANAL; ELECTRIC HAULING LOCOMOTIVE. 


For Description, see Page 772.) 
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(1) in the same rifle ; 

(2) in other rifles of the same type. 

(6) To find if an alteration in the muzzle velocity 
affec the vibrations, other conditions remaining 
constant. 

As vibrations in the horizontal plane are practically 
negligible, the author confines his experiments to vibra- 
tions in the vertical plane only. The apparatus em- 
pores was a modification of Professors Cranz and 

ock’s, and tests made “for possible sources of error 
therein were shown to be non-existent by the photographs 
obtained. 

The position of the nodes from the free end of the 
barrel, and the number of vibrations per second corre- 
sponding with the various overtones, are calculated. Each 
series of experiments is then discussed separately in 
detail, with reference to the photographs, as follows :— 

(i.) Ammunition of 2000 foot-seconds normal velocity is 
used, and the natural vibration of the barrel is first 
taken by removing all its attachments. These attach- 
ments are then added one after the other until the rifle is 
fully ‘‘stocked-up,” photographs being taken after each 
addition to show , e. the vibration of the rifle is affected. 
Arising out of these results the position on the vibration 
curve at which the bullet leaves the muzzle is discussed, 
and the author favours the point of maximum displace- 
ment, as a much less scattered group is likely to be 
obtained on the target. 

Inner bands which tie the barrel to the fore end were 
next used at the nodes in varying combinations, and 
their effect on the vibration was observed by means of 
the photographs. Uniformity of results points to the 
conclusion that in any system of nodal clamping with 
inner bands as usually fitted, the vibrations of the 
barrel are practically the same, assuming other condi- 
tions remain unaffected. 

(ii.) Three different desi of barrels were used, and 
an examination of the photogrs hs shows that the 
exterior shape of the ba: materially affected the vibra- 
tions. Shooting trials discovered that considerable 








Pek 


metallic fouling lodges in the barrel where a change in 
the exterior diameter takes place. 

(iit.) Barrels with twists ranging from one turn in 6 in. 
to one turn in 15 in. by increments of 1 in. were used. 
The pee indicate that the vibrations of the 
barrels are altered to a marked degree by a variation in 
the twist of the rifling; but the results do not establish 
definite conclusions as to the exact relation between the 
vibration and twist. Tables of velocities and pressures 
obtained from these barrels do not help to elucidate the 


point. 

(iv.) Three natures of breeching-up of barrel and body 
were adopted: abnormally tight fit, normal fit, and loose 
fit. The results show a considerable difference in the 
vibrations, and if regular and consistent shooting is to be 
maintained, correct breeching-up must be enforced. 

(v.) Ammunition with velocities ranging from 2000 to 
2600 foot-seconds was used, and the point of impact, 
taken on a t distant 15 ft. from the muzzle, is indi- 
cated on the photographs. 

Cartridges from a definite batch of ammunition fired 
in the same rifie produced similar vibrations, and where 
similar well-defined vibrations exist similar points of 
impact are to be expected. 

n other rifles of the same type similar cartridges do 
not produce exactly similar vibrations, due a’ parently to 
the personal element entering into the ‘‘ stocking-up ” of 
the rifle. 

An alteration in the muzzle velocity of the ammunition 
manifests but little difference in the general characteristic 
of the vibration curve for any given rifle. However, the 
higher-velocity bullet leaves the muzzle of the barrel at an 
earlier period on the vibration curve ; and if the point of 
exit of bullet is lower on the curve, the point of impact is 
lower on the target. 





Sate or Street Works at BirKENHEAD.—The land 
and buildings of the English McKenna Process Company, 
Limited, Birkenhead, have been sold to Messrs. Boult, 
Son and Maples for 32,000/. on behalf of a client, and the 
whole of the pen machinery, and contents was offered 
separately, and realised over 15,000/. The sale was con- 
ducted by Messrs. Wheatley Kirk, Price and Co. 





First Dutcou Suippinc Exuisirion, AMSTERDAM, 
1913.—We have received a pectus dealing with this 
exhibition, which is to be held at Amsterdam fro n June 5 
to September 30, 1913. The patron is H.R.H. Prince 
Henry of the Netherlands; the British Section is under 
the patronage of H.S.H. Prince Alexander of Teck. The 
London offices are at Sardinia House, Kingsway, W.C. 
This exhibition, it is stated, will provide a great oppor- 
tunity for the representation of all branches of the shipping 
industry, and British exhibitors, it is hoped, will not fail 
to take advantage of this. It is pointed out also that 1913 
will see the opening of the Peace Palace at The Hague, 
and on that occasion many thousands of visitors from all 
parts of the world will be drawn towards Holland. The 
Hague is only a short distance by rail from Amsterdam. 
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THE ITALIAN TUGBOAT 


“SAVOTA,” 


WITH DIESEL ENGINES. 


CONSTRUCTED BY THE CANTIERI OFFICINE SAVOIA, ENGINEERS, CORNIGLIANO-LIGURE. 


5 Metres. 





so Feet. 





OFFS5& ENGSS 
QUARTERS 


STORES 


(29074) 

















Fic. 3. View or Tuopoat **Savora.” 


; We illustrate in Figs. 1 to 3, above, the tugboat 
Savoia, built by the Cantieri Officine Savoia, Cornig- 
liano Ligure, Italy, and propelled by a Diesel engine. 
Her principal dimensions are the fol owing :— 

Length between perpendiculars ... 29.90 m. (98 ft.) 


Main breadth eit at ... 6 m. (19 ft. 8 in.) 
pth le ~ meee beams ... 2.80 m. (9 ft. 2 in.) 

Draught | died... el ... 1.90 m. (6 ft. 3 in.) 

Corresponding displacement 170 tons 


The Savoia is built throughout of open-hearth steel 





to the specification of the Registro Nazionale Italiano, 
special survey. She is divided into five water-tight 
compartments. The engine-room, holds, and quarters 
for the officers, engineers and crew, are shown in the 
section and plan, Figs. 1 and 2. The hold forward of 
the deck-house has a capacity of 100 cub. m. (3530 
cub, ft.). The engine has four cylinders and develops 
280 shaft horse-power. It is of the Savoia type, two- 





cycle, single-acting, working on the Diesel principle, 
with two scavenging-pumps driven by the crank-shaft. 


Its main dimensions are the following :— 
Diameter of cylinders ...-240 mm. (9.449 in. 
Stroke ... mth + “400 mum: (1B. 748in} 
Revolutions per minute soe 250 

Starting and reversing are effected by the scaveng- 
ing pumps, at a pressure for the compressed air whic 
does not exceed 0.8 kg. per sq. cm. (about 11.6 lb. per 
sq. in.). The capacity of the compressed-air receiver 
allows of over sixty starting and reversing operations 
before it becomes necessary to charge it afresh by 
means of the air-compressor. Starting or reversing 
takes only from 4 to 5 seconds. The air-compressor for 
charging the compressed-air receiver and for the oil- 
fuel injection is driven by the crank-shaft. The oil-fuel 
consumption amounts to approximately 230 grms. 
(about 8 oz.) per shaft-horse-power hour. The engine- 
room contains, as a stand-by, an auxiliary air-com- 
pressor, driven by a small motor. The oil fuel is 
contained in two tanks forward of the engine-room ; 
their capacity is sufficient for 1500 hours’ (624 days) 
running. This provision of liquid fuel enables the 
Savoia to cover long distances in her towage service 
without having to renew her supply. Her trials were 
most satisfactory, and were attended by the Italian 
Minister of Marine, accompanied by officers and con- 
structors of the Italian Navy. 

The same firm have also built two other boats, 
schooner-rigged, fitted, the one with a 300-shaft-horse- 
power liquid-fuel engine, the other with a 400-shaft- 
horse-power similar engine. 





JOSEPH PENNELL’s DRAWINGS OF THE PANAMA CANAL. 
—An exhibition of considerable interest to engineers is 
now open at the galleries of the Fine Art Society, 148, 
a to Bond-street, —y ye The —- ~ 
ithographic drawings of the progress of the Panama 
Canal pasar Mae a a number of most effective etch- 
ings, both by Joseph Pennell, of iron and steel and other 
industrial concerns in this country and abroad. The 
lithographs are powerful outline drawings, and not only 
convey an idea of the massiveness and grandeur of the 
work now being carried out at Panama, but they also 
accentuate the part that the labourer has in the under- 
taking. 
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778 ENGINEERING. 
SEWAGE-PUMPING PLANT FOR TEST DEFLECTIONS IN REINFORCED NOTES FROM THE NORTH. 
MELBOURNE. CONCRETE. Gtiascow, Wednesday, 


To THe EpiTor oF ENGINEERING. 

Sir, —Weenclose herewith an extract from The Engincer 
of August 21, 1903, in which a sewage-pumping plant 
designed and constructed by ourselves for the Melbourne 
and Metropolitan Board of Works in 1900 is described 
and illustrated. In placing the order with us it was 
stipulated that a complete set of working detail drawings 
shonld be supplied. 

You will observe that the soagepenying plant des- 
cribed in your issue of the 15th ult., and constructed in 
Australia for the same Board, corresponds almost exactly 
with that plant of which we enclose a description. The 
illustrations you publish are also exactly in accord with 
thetype of pumping plant as then made by us, and we 
note from the description that the diameters of cylinders 
and stroke of the engine and pumps are the same. 

Some of your readers will, no doubt, recollect that the 
Melbourne Board advertised for tenders for a duplicate 

umping plant, but decided in February, 1901, to pay 
ully 25 per cent. more for a plant to be constructed in the 
colony. The report of the meeting. as given by the 
Melbourne Argus, showed that it was decided, by 16 
votes to 15, to order in the colony, one speaker stating 
that ‘‘ it was understood when they imported the first 
engine that it was to serve as a ye 
Juring the twelve years which have elapsed since we 
designed the Melbourne engine considerable progress 
has been made. Superheated steam is now generally 
adopted, with a consequent economy in fuel, and so many 
mechanical details have been simplified or improved as 
Saany increase the durability and efficiency of the 
whole. 

As an instance of this improvement we may mention 
the four engines designed and constructed by ourselves 
for the Rand Water Board in 1906. One of these engine:, 
when tested by Professor Orr at Johannesburg in May, 
1908, showed a duty in foot-pounds of work done per 
1120 Ib. of steam used of 210 millions, compared with 
184.8 in your report. 

In designing the valve-gear we departed from and 
modified the Craig type, and you will observe that in T'he 
Engineer of August 21, 1903, it is described as an ‘‘im- 
proved Craig.” In your notice it is designated ‘‘ Craig,” 
which is incorrect. 

As regards the mechanical efficiency of the pump of 
90.16 per cent. claimed in your notice, it is diffizult to 
understand how only 0.84 per cent. can be expended in 
raising sluggish meena valves and forcing sew: 
through pump- 6 ith regard to slip, when the 
plant we aeones was tested at Melbourne in 1902 the 
weight of the sew: was given in the official report as 
62.5 1b. We mato thet in the recent trial it was 63 lb. per 
cubic foot, and it is outside our experience that a sew: 
of this nature can be pumped with no slip ‘‘owing to the 
inertia of the moving column of water,” but perhaps some 
light is thrown on this point in the following extract from 
the official description of the test of our plant on Oc- 
tober 15, 1902, published by Zhe Engineer :-— 

‘* But as the discharge, though agreeing closely with the 
plunger displacement, was found to be slightly in excess 
of it, and as owing to a wind prevailing at the time some 
doubt was thrown on the weir readings, the plunger 
measurement was the one adopted.” 

We remain, your obedient servants, 
Hatuorn, Davey AND Co., Limirep. 
Sun Foundry, Leeds, November 26, 1912. 





InpIAN Rattway Workine.—The ratio of the working 
expenses to the traffic receipts upon Indian railways in 
1910 was highest upon the Jorhat Provincial State 
system—viz., 92.16 per cent. The following companies 
reported a ratio ory FS per cent.:—Assam an 
Bengal, 84.83 per cent. ; Bakhtiarpur and Behar light 
railway, 5599; Baraset and Basirhat light railway, 
68.89; Bengal and Nagpur, 51.28; Burma, 61.49; Dar- 
jeeling and Himalayan, 5596; Dibru and Sadiya, 
60.17 ; Dholpur and Bari, 58.99; Eastern Bengal, 58.51 ; 

reat Indian Peninsula, 56.20; Howrah and Amta, 
55.48 ; Hyderabad and Godavari, 50.62; Madras and 
Southern Mahratta, 57.99; Mourbhanj, 56.70; Bengal 
and North-Western, 64.58; Oudh and Rohilkund, 
51.45; Parlakimedi light railway, 69.50; Pi 
and Bhavi light railway, 63.51: Powayan light rail- 
way, 60.31; Rohilkund and Kumaon, 64.17; South 
Indian, 54.74; Tarakeshwar and Magra, 65.36; and 
Tezpur and Balipara, 72.40. 





Tue QueENsLAND Water Supp.y.—In the hydraulic 
engineer's report just issued it is stated that the total 
te number of artesian bores in the State in 1911 
was 785, thirty-five of which were sunk by the Govern- 
ment, nineteen by local governing bodies, and 731 by 
rivate owners. The total aggregate depth sunk was 
, 762,500 ft. ; the total number of artesian, sub-artesian, 
or pumped apoio, was 329; and the number of those 
in progress, abandoned or uncertain, was 1711. The 
number having over 3000 ft. in depth was 113, and the 
test depth sunk in one bore was 5045 ft., or only 
ft. short of one mile. The greatest outflow per day 
is given by the two bores sunk by the Barcaldine Shire 
Council, 7,453,000 and 7,240,000 respectively. There 
are also in Queensland over 100 ey springs known 
to the department, one of which, the Ban Ban spring, 
near Gayndah, gives a oe of 2,000,000 gallons, 
while several others gives 100,000 gallons daily. A por- 
tion of the report that will be’much a y 
gists is that which gives diagrams and descriptions of the 
various strata through in the sinking of each of 


—— by geolo- 


d | desiring to attend the exhibition should apply to the 


AT a meeting of the Society of Engineers (Incorporated) ' 
held on December 2, Mr. Percy J. Waldram, F.S.I., | 
M.C.I., read a paper on ‘‘ Test Deflections in Reinforced | 
Concrete,” a subject which, he stated, was one requiring | 
the closer attention of engineers before a standard of | 
deflection was fixed by the proposed L.C.C. regulations ; 
a standard which might or might not be correct or even 
safe. The stiffness of a beam was no criterion of its 
strength unless due regard were paid to the factors of 
depth and fibre stiffness. The small deflections of rein- 
forced-concrete beams were sometimes quoted as evidence 
of the strength of the material, but it was seldom noted 
that the deflections were small, because the greatest loads 
placed on reinforced concrete were very much less than 
those commonly used upon wood or steel. Reinforced 
concrete was a much weaker material than steel or 
ordinary fir for beams of equal size. The draft regula- 
tions for reinforced concrete, compiled and approved by 
the London County Council, were submitted to the prin- 
cipal architectural and engineering Institutions for 
criticism, and published in the Minutes of the Council. 
The author had been consulted in a case where the parties 
had agreed to work to the regulations as published, when 
the opportunity of applying them to the problem of a 
somewhat difficult design gave disquieting results. For 
instance, the clauses determining the strength of 
columns were quite unworkable, and those relating to 
deflection proved positively dangerous, us was shown by 
examples A standard of deflection eee by the author 
was referred to, but he pointed out that the effect of end- 
fixing was not yet fully determined, and that it was 
impossible to legislate on an uncertain basis. The 
minute range of the deflections made it all the more 
necessary to use the greatest care in fixing a standard. 
Reference was then made to the calculations necessary to 
determine the strength of reinforced-concrete beams, and 
a number of formule were given, with explanatory notes. 
The application of these to well-known tests was shown 
by a series of eight di 
directed to one in which the conditions were such as were 
generally supposed to make the calculations almost im- 
possible, on account of their intricacy. By the author’s 
method, however, the problem was shown to be very 
much facilitated. 











New Frencu Batriesnips.—According to the Rivista 
Marittima the new battleships of the French nava! 
programme are to receive a new type of armour-plate 
protection. The armour-plating in question is of special 
steel, manufactured b the St. Chamond Works on a 
new principle. It has been adopted after a series of com- 
petitive trials, carried out at the Gavres proving-ground, 
in which the new t of plates showed a marked 
superiority over the Krupp plates, especially in with- 
standing the firing of capped projectiles. 





THe Puystcat Socrety’s ANNUAL EXHIBITION.—This 
exhibition, which is to be held on Tuesday, the 17th inst , 
at the Imperial College of Science, South Kensington, 
will be open both in the afternoon (from 3 p.m. to 
6 p.m.) and in the evening (from 7 p.m. to 10 p.m.). Mr. 
S. G. Brown will give a discourse at 4.30 p.m. and again 
at 8 a. on ‘‘Some Methods of a por A Feeble 
Sigoalling Currents.” Some thirty firms will be exhibit- 
ing. We understand that invitations have been given to 
the Institution of Electrical Engineers, the Institution 
of Mechanical Engineers, the Faraday Society, the 
Optical Society, and the Réntgen Society. Admission 
in all cases will be by ticket only, and members of the 
societies referred to (including also the Physical Society) 


secretary of the society to which they belong. 





Tue Royat Instrrotion.—The following are the lecture 
arrangements at the Royal Institution before Easter :— 
Professor Sir James Dewar, Fullerian Professor of Chemis- 
try, a course of six experimentally-illustrated lectures, 

apted toa juvenile auditory, on Christmas Lecture Epi- 
logues: ‘*‘ Alchemy,” December 28; ‘“‘ Atoms,” Decem- 
ber 31; ‘* Light,” January 2; ‘‘Clouds,” January 4; 
‘* Meteorites,” January 7 ; ‘‘ Frozen Worlds,” January 9. 
Professor W. Bateson, Fullerian Professor of Physiology, 
six lectures on ‘‘The Heredity of Sex and Some Cognate 
Problems ;” Professor H: H. Turner, three lectures on 
‘*The Movements of the Stars: The Nebular Hypothesis, 
the Stars and Their Movements, Our Greater System ;” 
Mr. Seton Gordon, two lectures on *‘ Birds of the Hill 
Country ;” Professor B. Hopkinson, two lectures on 
~ nt h on the -Engine;” Sir Sidney 
“The Dawn of Empire in 
Shakespeare's Era ;’ Mr. W. B. Hardy, two lec- 
tures on ‘‘ Surface Energy ;’ Dr. H. Walford Davies, 
three lectures on ‘‘ Aspects of Harmony: Chord Pro- 
ion,” illustrated from Handel, Beethoven, and 


Lee, three lectures on 


mann and Wagner ; ‘* The New Whole-Tone Chord and 
its Predecessors,” illustrated from Bach and Debussy ; 
and Professor Sir J. J. omson, Professor of Natural 
Philosophy, six lectures on ‘‘ The Properties and Consti- 
tution of the Atom.” The Friday evening meetings will 
commence on January 17, when Professor Sir J. J. 
Thomson will deliver a discourse on ‘‘ Further Applica- 
tions of the Method of Positive Rays.” Succeeding dis- 


rams, and particular attention was | rp), 


rahms; ‘‘ Added Dissonance,” illustrated from Schu- | 825- 


Glasgow Piy-Iron Market.—Last Thursday morning the 
pig-iron market was quiet, and 3000 tons of Cleveland 
warrants were done at 67s. 9d. cash, 68s. 5d. January 10, 
and at 68s. 8d. and 68s. 74d. three months. Closing sellers 
quoted 67s. 9d. cash, 68s. 24d. one month, and 68s. 8d. 
three months. Sellers of hematite quoted 83s. cash. In 
the afternoon Cleveland warrants were weak, and business 
was confined to 1000 tons at 683. 1d. one month, with 
sellers over at 67s. 84d. cash, 68s. 14d. one month, and 
68s. 74d. three months. A weak tone prevailed on Friday 
morning, but dealing was active and 8000tons of Cleveland 
warrants were put —— at 67s. 7d., 67s. 54d., and 67s. 64d. 
cash, 67s. 7d. and 67s. 6d. seven days, and 67s. 11d., 68s., 
and 67s. 114d. one month. At the close sellers quoted 
67s. Gd. cash, 67s. 10}d. one month, and 68s. 54d. three 
months. Hematite was easier with one month sellers at 
83s. 6d. and buyers at 82s. 9d. Cieveland warrants 
declined further in the afternoon, when 2500 tons were 
done at 67s. 24d. cash, 67s. 5d. seventeen days, and at 
67s. 9d. and 67s. 8d. one month. Sellers’ closing quota- 
tions were 67s. 3d. cash, 67s. 8d. one month, and 68s. 24d. 
three months. Hematite—1000 tons—changed hands at 
83s. one month, with buyers over at 82s. 6d. one month, and 
82s. cash. On Monday morning the market was steady, 
and 3500 tons of Cleveland warrants were done at 
67s. 3d, 67s. 34d., and 67s. 3d. cash, 67s. 34d. seven 
days, and 67s. 9d. and 67s.8d.one month. At the close the 
quotations were called by sellers at 67s. 3d. cash, 67s. 8d. 
one month, and 68s. 3d. three months. Buyers of hema- 
tite quoted 83s. three months. In the afternoon a firmer 
tone prevailed, and dealing in Cleveland warrants took 
place at 67s. 4d. and 67s. 34d. cash, and at 67s. 54d. four- 
teen days. The turnover was 4500 tons, and closing sellers 
quoted 67s. 4d. cash, 67s. 9d. one month, and 8s. 4d. 
three months. On Tuesday morning the market was 
steady, and 4500 tons of Cleveland warrants were done 
at 67s. 4d. and 67s. 3d. cash, 67s. 9d. one month, and 
68s. 3d. three months. Sellers’ closing quotations were 
67s. 4d. cash, 67s. 9d. one month, and 68s. 34d. three months. 
e tone was easier in the afternoon, when 3500 tons of 
Cleveland warrants were dealt in at 67s. 1d. cash, 67s. 2d. 
nine days, 67s. 54d. sixteen days, and 68s. 2d. and 68s. 1d. 
three months. At the close there were sellers at 67s. 2d. 
cash, 67s. 7d. one month, and 68s. 14d. three months. 
When the market opened to-day (Wednesday) Cleveland 
warrants were stronger, and the turnover consisted of 
4500 tons at 67s. 5d. cash, 67s. 84d. twenty-two days, and 


1 | 67s. 9d., 67s. 10d., and 67s. 94d. one month. Closing sellers 


quoted 67s. 5d. cash, 67s. 94d. one month, and 68s. 5d. three 
months. Cash sellers of hematite quoted 82s. 6d., and one 
month buyers named the same figure. In the afternoon the 
tone was well maintained, but business was quiet. The 
dealings were limited to 2500 tons of Cleveland warrants 
at 67s. 6d. seven days, and 67s. 94d. and 67s. 10d. one 
month, with sellers over at 67s. 6d. cash, 67s. 104d. one 
month, and 68s. 6d. three months. 

Sulphate of Ammonia.—The demand for sulphate of 
ammonia has recently shown signs of improvement, and 
inquiries for future requirements have been more numer- 
ous. The outlook is considered bright and prices have a 
firmer tendency, with the current quotations now from 
131. 17s. 6d. to 14/. per ton for prompt lots, Glasgow or Leith. 


Scotch Steel Trade.—Now that the last month of the 
year has been entered upon the pressure for -heavy 
material is, if anything, greater than ever, owing to the 
fact that necessary repairs to plant may lengtben the 
holidays. Consumers both at homeand abroad are urgent 
in their demands, and the present spell of activity shows 
no signs of decreasing. The export trade especially is 
indeed very active this week, and inquiries for some large 
lots are in circulation. Canada, India, Australia, and the 
Far East are all in the market, while fair quantities are 
also being asked for some of the ports in Northern Europe. 
Almost all classes of material, both heavy and light, are 
wanted for early delivery or over the next few months. 
Structural sections form a fair proportion of the demand, 
and so also do black and galvan sheets. The makers of 
the latter are being hard put to it to meet the pressing 
demands of buyers and are a good way behind with their 
orders. Prices are naturally very firm, and in some 
instances producers are asking and obtaining higher 
prices than those currently reported as the selling rates. 


_ Malleable-Iron Trade.—The conditions in the malleable- 
iron trade are still , and makers are being kept 
exceedingly well employed, as the current demand is 
very active. Inquiries in the market at present include 
some for the whole of next year. Prices are very firm, 
and makers even name increases on the current quotations. 


Scotch Pig-Iron Trade.—The general demand for the 
ordinary qualities of Scotch pig iron shows no falling off, 
and inquiries for forward lots are very active at present. 
Both forge and foundry iron are also in good demand just 
now, and for the former dealing is reported at 76s. per ton. 
The following are the market quotations for makers’ 
(No. 1) iron :—Clyde, 81s. 6d. ; der and Summerlee, 

; Gartsherrie and Langloan, 82s. 6d. (all shipped at 
Glasgow); Gl ock (at Ardrossan), 82s. 6d.; Sh. 
Leith), 82s. ; Carron (at Grangemouth), 82s. Hematite 
maintains its strength, and despite the fact that 86s. and 
87s. per ton have been offered for fairly decent lots, sellers 
are holding off in the meantime. Deliveries continue on 
a large scale. 





Tue Russtan Coat Trape.—A scarcity of labour con- 
tinues to be experienced in the great Donetz coal basin 
in Southern Russia. Stocks of coal, coke, and anthracite 
at pits’ mouths are generally small, and the active demand 





courses will pay be given by Professor J. O. Arnold, 
Mr. G. M. Trevelyan, Sir John Murray, Professor A. 
Gray, Mr. S. U. Pickering, Mr. C. T. R. Wilson, Pro- 


fessor the Hon. R. J. Strutt, Dr. A. E. H. Tutton, and 





the bores, and the flow of water struck at different depths. 


other gentlemen. 


from railways and iron works is met only imperfectly and 


, with considerable delay. 
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NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

South Yorkshire Coal Trade.—The local coal market 
during the past week has been more active. House-coal 
merchants, after ag hy for several weeks, have 
had a rush of orders. ere have been plenty of supplies 
available, but in some cases an advance of 1s. has had to 
be paid. The hard-coal market, too, has been brisker, 
principally on account of inquiries from the railway com- 
yanies about half-yearly contracts. At present these are 

anging fire, but when they come to be fixed up it is 
oretty certain that advances will be obtained. Barnsley 
hards are quoted at about 11s. 6d. and Parkgate at 11s. 
Shipments are still very good for the tame of the 
year, and the industrial demand shows no ~~ of 
decrease. Whilst the ‘‘ boom” condition of local 
industries lasts there is, of course, an assured market for 
manufacturing hards. Very heavy deliveries of gas coal 
are being made under contract. Indeed, it is stated that 
the takings constitute a record, and the principal cause 
of this is the increase in the use of gas as a source of 
works power. There is a big inquiry for coke. Quota- 
tions :—Best branch hand-picked, 16s.; Barnsley best 
Silkstone, 14s. to 15s.; Derbyshire best brights, 12s. 6d. 
to 13s.; Derbyshire house, 11s. to 12s.; large nuts, 12s. 6d.; 
small nuts, 9s. to 10s.; Yorkshire ha lls. to 12s. ; 
Derbyshire hards, 103. 6d. to 11s. 6d. ; rough slacks, 7s. 
to 8s.; seconds, 4s. 6d. to 5s. 6d.; smalls, 3s. 6d. to 
4s, 6d. 

Tron and Stecl.—The expected has happened in regard 
to iron contracts. After holding back for weeks in the 
hope of reductions—prices meanwhile becoming steadily 
firmer—several of the large buyers have now come into 
the market for next year’s supplies, and for East Coast 
mixed numbers they are paying up to 89s. A number of 
the contracts p! are to cover the greater part of the 
next twelve months, which suggests that consumers 
now anticipate prices holding strongly in the future. 
The Derbyshire irons have been bought in fair quan- 
tity, and Lincolnshire forge and foundry sorts have 
a rather firmer tone. The increasing demand for pig 
iron is responsible for the putting down of a new blast- 
furnace by Messrs. Newton, Chambers and Co., Thorn- 
cliffe, which is expected to be working in the course of a 
few weeks. Trade in billets is brisk, and home products 
form the greater part of the consumption. Business in 
bar iron is good. Some of the most important orders 
that have come into the city just recently have 
been received by the railway steel manufacturers and 
the makers of oprings, tyres, axles, wheels, &c. 
South Africa and Australia are amongst the buyers of 
large quantities of tyres, springs, and axles, and the 
London County Council have given to Sheffield an 
important order for tramcar tyres valued at about 
12,000. The armament departments are exceedingly 
busy, and Sheffield will have a substantial share of 
the work upon the two new battleships that are to 
be constructed, and that will be an advance upon 
anything ever yet attempted, even in the manufacture 
of Dreadnoughts. Messrs. John Brown and Co. 
have a large interest in this work. In the general steel 
trades there is a notable expansion in ordering from the 
Continent, particularly in work for French buyers. This 
is undoubtedly due to the greater attention which local 
manufacturers have paid to this trade in the last two or 
three years, and to the quality of the goods which Shef- 
field sends out. As a case in point, although it does not 
apply to the trade in general steels, a local iron works are 
at present engaged upon a large order for electrically- 
driven rolling-mills, to be installed in France. The 
lighter trades of the city are all very well occupied. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—The iron market is fairly 
steady. and a good deal of business is passing in Cleveland 
pig. Sales of No. 3 g.m.b. have this week been reported 
at 67s. 6d. and 67s. 74d. for early f.o.b. delivery, and the 
general market quotation is now 67s. 9d. Foundry No. 4 
and forge No. 4 are still very scarce and command the 
same price as No. 3, and mottled and white iron each 
stand at 67s. No. 1 continues plentiful, with the result 
that it is offered very freely at 71s. Further inquiries 
for East Coast hematite pig are reported, and there 
is keenness to buy for prompt use, but there is practi- 

cally no iron to be had for this year’s delivery. Sprin 

business is doing at 82s. 6d. for Nos. 1, 2, and 3, an 
82s. 9d. has been paid for delivery over periods next 
year. Several sales of foreign ore have occurred this 
week. Market values are on 23s. ex-ship Tees 
for Rubio of 50 per cent. quality, but business has been 
done on a lower basis; whilst, however, on the other 
hand, in at least one case, more has been paid than the 
equivalent of 23s. for best Rubio. Freights for ore-boats 
show an easing. Vessels have been fixed at 7s. Bilbao- 
Middlesbrough, and, indeed, it is understood that that 
figure has been broken. Coke is very scarce, and conse- 
quently very strong. High rates rule, and prices 
promise to continue to move up. Consumers experience 
difficulty in obtaining adequate supplies, and the posi- 
tion has become such that pig-iron producers are contem- 
plating damping-down blast-furnaces. Ave’ blast- 
furnace coke has realised 27s., delivered at Tees-side 


works, and some sellers are dis to hold out for an 
even ps figure. Foundry coke for shipment is quoted 
30s. and upward f.o.b. 


Manufactured Iron and Steel.—Great activity charac- 
terises all branches of the manufactured iron and steel 
industries. Producers can barely cope with the demands 


of their customers. Many manufacturers have work 
secured to keep them busy beyond next year, and 
substantial inquiries continue to be Ban Values 
show a further marked upward tendency, but the only 
actual change reported this week is an advance of 10s. in 
packing iron. rincipal market rates stand :—Common 
iron bars, 8/. 10s. ; best bars, 8/. 17s. 6d. ; best best bars, 
yD may ih ap ade Tag tes, 8/.; iron 
ship-angles, 8/. 10s. ; iron ship-rivets, 91. 15s. ; steel bars 
(basic), 71. 15s. ; steel bars (Siemens), 8/. 5s. ; steel ship- 
plates, 8/. 5s. ; steel ship-angles, 7/. 17s. 6d.; steel joists, 
71. 7s. 6d. to 7/. 10s.; steel hoops and steel strip, each 8/. ; 
cast-iron columns, 7/. 7s. 6d.; cast-iron railway i 
4l. 10s.; light iron rails, 72. to 71. 5s. ; pnay steel rails, 
61. 15s. ; steel railway sleepers, 72. to 7. 2s. 6d. ; and iron 
and steel galvanised corrugated sheets, 12/. 15s. to 13/.— 
sheets less the usual 4 per cent. and f.o.b., railway material 
net, and all other descriptions less the customary 24 per 
cent. discount. 


Finished. Ironworkers’ Wages Advanced.—An advance 
of 3d. per ton on puddling, and 24 per cent. on all other 
forge and mill wages under siiding-scale arrangements, is 
announced in co uence of the average net selling price 
of iron rails, plates, s, and angles having been certified 
at 61. 19s. 7.03d. per ton for the two months ended 
October 31 last, as compared with 6/. 16s. 8.72d. per ton 
for the previous two mon 


Shipments of Iron and Steel.—Shipments of iron and steel 
from the Tees during November were only very moderate, 
and, in fact, those of pig iron were the s lest of any 
month this year, with the exception of January. The 
despatches of pig last month ave 3469 tons per 
working-day, the total clearances being returned at 
93,196 tons, 82,592 tons of which went from Middles- 
brough, and 7604 tons from Skinningrove. During the 
previous month loadings of pig amounted to 129,856 tons, 
ora daily average of 4994 tons, and for November last 
year the clearances were given at 110,717 tons, or an 
ave of 4273 tons per working day. All the iron 
loaded at Skinningrove during the eleventh month of the 

ear went to Scotland. Of the pig despatched from 

iddlesbrough in November 42,110 tons went coastwise, 
and 40,482 tons foreign. Once more Scotland was the 
largest customer, receiving 28.363 tons. Germany took 
5797 tons ; Japan, 5658 tons; Belgium, 5247 tons; Italy, 
4331 tons; France, 4140 tons; Sweden, 3787 tons; 
Holland, 3148 tons; and the United States, 2685 tons. 
Shipments of manufactured iron from Middlesbrough last 
month amounted to 18,085 tons, and those of steel to 42,023 
tons. India was the largest purchaser of both manufactured 
iron and steel, receiving 5819 tons of the former, and 11,069 
tons of the latter. Other mn ry importers of steel 
were :—The Argentine, 8453 tons; Cape Colony, 5224 
tons; Portuguese East Africa, 2614 tons; Natal, 1516 
tons ; and Canada, 100% tons. 


Chairmanship of Cargo Fleet.—Sir John Storey Barwick, 
Bart., en po Begg ore of the huge Cargo Fleet Iron 
and Steel Works, Middlesbrough, having intimated that 
he did not see his way to succeed the late Lord Furness 
as chairman of the company, the directors have unani- 
mously elected Mr. John Edwin Rogersen, of Mount 
Oswald, Durham, chairman. Mr. rson, who has 
long taken a leading wy in the affairs of the com- 
pany, is eminently qualified for the position of chairmau, 
and will command the same cordial support of his col- 
leaguesas the late chairman. Mr. George Short Barwick 
has been elected to the board to fill the vacancy caused 
by the death of Lord Furness. 





Fatat Steamers Casva.tizs.—The mortality from the 
wreck or damage of steamers belonging to the United 
Kingdom in the ten years ended with 1910 inclusive was 
as annexed :— 


Year. Crew. Passengers. Total. 
1901 327 8 335 
1902 460 674 1134 
1903 364 22 386 
1904 305 ) 314 
1905 828 lll 439 
1906 180 5 185 
1907 452 89 541 
1908 282 88 370 
1909 396 117 513 
1910 526 141 667 


The annuai returns show violent fluctuations ; this is due 
to the effect exerted upon the total for any one year by 
some special catastrophe. Account should be taken of 
the gradual increase in the number of steamers in working. 





YORKSHIRE Raitway Extension.—An important ex- 
tension just been completed upon the West Riding 
Joint Railway (which is worked by the Great Northern 
and Great Central Railway Companies) between Nostell 
and a junction with the Hull and Barnsley line at 
South Hemswortb. In consequence of the great growt 
of traffic a new down main line, about 4 miles in 
length, has been completed, and what was former! 
an up main line has nm converted into an up goods 
line. Formerly there were two main lines between 
Nostel and South Hemsworth Junction, and eleven 
bridges spanned the lines at different points. The 
old arch-brid have been removed, and new bridges 
with steel girders have been erected. hers have 
been widened so as to sevure increased traffic facili- 
ties. There are now three sets of rails. Three new 
Doncaster collieries—Bentley, Brodsworth, and Bull- 
croft—in addition to older pits at Hemsworth and Nos- 
tell, contribute traffic to the new lines. The new works 
have been carried out under the supervision of Mr. C 
Brown, chief engineer, Great Northern Railway. The 





contractors were Messrs. R. McAlpine and Sons, London 


and Glasgow 


h | inst., Sir H. Bell in the chair. 


NOTES FROM THE SOUTH-WEST. 


Cardif.—There has been no material change in the 
steam-coal trade, but smalls have continued to move 
upwards. Colliery owners are so well off for orders that 
om 6 are quoting full rates, and even in some cases 
slightly advanced figures. There has been upon the whole 


a better supply of wagons. The best Admiralty has 
made 17a. 9d. to 18s. per ton ; secondary qualities, 16s. 6d. 
to 17s. 6d. 6d. per 


ton ; ordinary ditto, 16s. to 16s. 
ton; best bunker smalls, 12s. 6d. to 13s.; and cargo 
smalls, 11s. 3d. to 12s. 9d. per ton. The best household 
coal has brought 13s. to 13s. 3d. Py ton; households, 
17s. to 17s. 3d. per ton; No. 3 Rhondda large, 17s. to 
17s. 6d. per ton; and smalls, 12s. 6d. to 13s. per ton. 
No. 2 Rhondda large has realised 14s. 3d. to 14s. 9d. per 
ton; and No. 2 smalls, 9s. 6d. to 10s. per ton. Good 
foundry coke has been age at 25s. to 28s. per ton; and 
furnace ditto, 21s. to 6d. per ton. regards iron 
ore, Rubio has made 22s. to 22s. 6d. per ton, upon a basis 
of 50 per cent. of iron, and charges, including freight, 
insurance, &c., to Cardiff or Newport. 

Keyham.—The Royal Naval Engineering College 
Keyham, is being modernised to enable it to meet the 
requirements of a new scheme of training naval engineer 
officers. The gymnasium is being converted into a work- 
shop, with tools and machinery, electric-motor driven, 
and with a foundry attached, thus enabling the college 
to be self-contained. The coll will also have lecture- 
rooms and a laboratory furnished with the latest tests 
and appliances for practical study and demonstration 
work, 


More Welsh Coal.—A new seam has been struck at the 
No. 1 pit of the Welsh Navigation Colliery Company, 
Coed Ely, at a depth of 532 yards. The seam, which is 
stated to be the Pentre, is of exceptionally good quality, 
and is 4 ft. 2} in. in thickness. The colliery is now con- 
trolled by Messrs. David Davies and Sons, Limited, 
Ferndale. 

Russia and South Wales.—It appears that Russia is not 
likely to purchase much locomotive coal in South Wales, 
the contracts already let being chiefly confined to York- 
shire and Scotland. The quantity of foreign coal required 
by the Russian Council of Ministers is 240,000 tons. A 
few ca of Welsh steam coal are understood to be 
arranged for, deliveries to be made at Black Sea ports. 








West Arrican Goip-Minine.—The value of the gold 
production of West Africa in the ten months ending 
October 31 was 1,215,097. The corresponding value for 
the whole of 1911 was 1,069,442/., and for the whole of 
1910, 755,9852. Production has accordingly been increas- 
ing this year at the rate of nearly 50 per cent. 





Lrerps.—The report of the Leeds Corporation elec- 
tricity department for the half-year ending September 30, 
states that the increase in net revenue in connection 
with the sale of current for lighting purposes was 7.33 

r cent. over that in the corresponding period of 1911. 
The total revenue from sales for all purposes was larger 
by 6959/. than the amount received for the first half of 
the financial year 1911. The units sold showed an increase 
oO r cent., there having m an advance from 
6,573, to 9,628,773. The increase of 69591. in the 
revenue involved an increase of 5948, in the expenditure. 
the general financial result, however, was 10101. better 
for the half-year ending September 30 than for the cor- 
responding half of 1911. 





Tur NorweciaN JUBILEE EXHIBITION OF 1914.—This 
Exhibition will be held at Frogner and Skarpsmo in 
Christiania, from May 15 to September 30, with a possible 
extension until October 15, 1914. The Exhibition, which 
is a State undertaking, subsidised by the municipality 
of Christiania, will not only ane the products of the 
country’s chief and auxiliary industries, &c., but it will 
also illustrate the working and importance of public as 
well as private institutions. Only Norwegian citizens 
resident in the country have a right to exhibit; for 


emigrated Norsemen a special section has arranged. 
The Exhibition will include the following sections :— 
Education and Hygiene, Industries, inery, Elec- 
tricity and Mining, Shipping. Fishing, Agriculture, 
Forestry, Art, State and Municipalities, Emigrated 


Norsemen. The exhibits in the first eight sections must 
generally be of Norwegian make, but when deemed 
advisable by the Exhibition board, foreign-made ma- 
chinery, utensils, and products may be shown, hors de 
concours. 





Tue TrEes.—The Tees Conservancy Commissioners 
held a meeting at Middlesbrough on Monday, the 2nd 
It was announced that 
the revenue for 1911-12 had beaten the record, having 
amounted to 135,922/., or 8852/. more than the amount 
collected for 1910-11. During the past five years the 
debt of the Commission had also been mow by 
101,583/., coe Se brought down to 660,554/. The 
reduction had been effected notwithstanding expenditure 
on new plant, dredging, river widening, and other 
improvements. Land rec tion was progressing both 
on the north and south banks of the river, and roads, 
pro to be constructed on the north side would 
render available large areas of land at present unoccupied 
by buildings. A road 60 ft. wide would, it was hoped, 
become a t highway between Middlesbrough and the 
Hartlepools. The value of the goods exported from 
Middlesbrough to foreign ports during the past financial 
year was 10,043,921/. This total did not include the coal 





and coke exported. 
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Tue Cononete InsTITUTR.—At a meeting of this Insti- 
tute, which was held on Thursday, November 28, at 
Denison House, 296, Vauxhall Bridge-road, S.W., Mr. 
J. M. Theobald, F.S.1I., M.C.I., a paper on “‘ Bills 
of Quantities for Reinforced Concrete,” in which he 
reviewed the different forms of contract under which | 
reinforced-concrete construction was carried out, and | 
dealt with the details of the work, its measurement, and 
its pricing. 


the British Fire-Prevention Committee at its testing 
station during the last decade. It also gives particulars 
as to the countries represented on the Council, and the 
delegates of the various countries. 


Cottecr CALENDARS.—We learn from the calendar 
just issued by bg soag > | College, London, that the 
new buildings for the School of Architecture are well 
under way, and will, it is hoped, be open before the end 
of the present academical year. he new chemical 
laboratories are also expected to be completed within 
the twelvemonth. The various public lectures and 
special courses last year were attended x some 5000 
students. The calendar contains copies of the examina- 
tion papers set last year. are always of great 
value to an intending student, as they show more clearly 
than a prospectus ever can do the standard of acquire- 


INTERNATIONAL Fire Service Councit.—The Interna- 
tional Fire Service Council, which was formed in Paris in 
1900, and now comprises the representatives of some thir- 
teen countries, have sent us a copy of their report No. 9, 
which deals with the question of the fire-resistance of doors. 
The report is issued in Haaiieh, French, and German, as 
are all the publications of the Council. The report No. 9 
in question is upon the research work conducted by 
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ments aimed at. —The annual report of the City 
and Guilds of London Institute has now been issued. 
From this it appears that instruction under the aus- 
pices of the Institute is now given to 47,003 students, 
an increase of 1385 on the returns of the previous year. 
The examiners in electrical engineering report that in 
Grade I. there is no appreciable improvement, the un- 
satisfactory results ——— to a deficiency in the 
general education of the student. They recommend, 
moreover, that teachers adopt the symbols for electrical 
quantities recommended by the International Electro- 
technical Committee. Undoubtedly this would lessen the 
work of the examiner. In mechanical engineering and 
its allied industries the report shows a steady increase in 
the number of students, which now amounts to 5250, of 
which 2734 presented themselves for examination. The 
work of the Institute now covers, it may be noted, 
seventy-five branches of technology, 
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NOTICES OF MEETINGS. 


Tue Strarrorpsnire [Ron AND Sree. Instrrure. — Saturday, 
December 7, at 7.15 p.m., at the Institute, Wolverhampton-street, 
Dudley. Mr. Axel Sahlin will read a paper on ‘‘ Potentialities of 
India as an Iron-Producing Country, and Description of the Tata 
Iron and Steel Works.” 

Tue British FoUNDRYMEN’S ASSOCIATION: LANCASHIRE BRANCH. 
Saturday, December 7, at 4 B owe ., in ap Municipal School of 
Technology, Sackville-street, Manchester. A paper will be given, 
entitled “The Use of Chills to Seateuine: Liquid Contraction,” by 
Mr. R. Carrick, of Shipley. 

Tue Roya Society or Arts.—Monday, December 9, at 8 p.m. 
Cantor Lecture. ‘‘ Methods of Economising Heat,” by Mr. Charles 
R. Darling, A.R.O.S8c.1., F.1.C. Lecture Il.—Wednesday, Decem- 
ber 11, at 8 p.m. Ordinary meeting. ‘Natural and Synthetic 
Rubber,” br F. W. Mollwo Perkin, F.1.C. Mr. Robert Kaye 
Gray, M.L ts Member of the Council of the Society, will 
side. —Thuraday y, December 12, at 4.30 pm. Indian Section. 
“ Delhi, the Metropolis of India,” by Sir Bradford Leslie, K.C.1.E. 

Tur INSTITUTION OF Civil ENGineERs.—Tuerday, December 10, at 
8 p.m., at the Institution of Mechanical Engineers, Storey'’s Gate, 
8.W. The following paper will be submitted for discussion :— 
““The Generation and Distribution of Producer-Gas in South 
Staffordshire,” by Mr. Herbert Alfred Humphrey, M. Inst. O.E. 

Tue Farapay Society.—Tuesday, December 10, at 8 p.m., at 
the Institution of Electrical Engineers. Principal A. P. Laurie, 

.A., D.Se., will deliver a lecture on ‘‘The Electromotive Forces 
of Concentration Cells.” 

Tue ASSOCIATION OF ENGINBERS-IN-CHARGE.—Wednesday, Dec- 
ember 11, at 8 p.m., at St. Bride’s Institute, Bride-lane, Fleet- 
street, EO. A paper will be read by Mr. Frank k Broadbent, 
M.L EE,, on “ Modern Methods of Electric Wiring. 

Tux IxsTir0Tion OF AUTOMOBILE Snequane —lWedeaiion, Dec- 
ember 11, at 8 p.m., at the Institution of Mechanical Engineers, 
Storey’s Gate, St. James’s Park, S.W. A paper will be read by Mr. 
A. Graham Clark, entitled “‘ Aer ical Engines.” 

Tue Junior InstiruTiON OF ExGineers. — Wednesday, Dec- 
ember 11, at 8 p.m. Presidential Address of Sir A. Trevor Dawson, 
R.N., M. Inst. C.E., entitled ‘‘ Staff Officers in Industrial Works : 
Their Scientific and Practical Training and Duties.” 

Tuer Instrrution or ELectricaL Enoinesrs.—Thursday, Decem- 
ber 12, at 8 p.m. ‘“‘ A Single-Phase Motor with Pole as 
Ww indings,” by Mr. J. 8. Nicholson, Assoc. Member, and Mr. B. P. 
Haig! 

Tue Minne InstiroTe or ScorLanp.—Saturday, December 14, at 
3 o'clock, at 39, Elmbank-crescent, Glasgow. Mr. David M. 
Mowat’s paper on ‘“‘ Facts and Theories Relating to Fans” will be 
discu ; Mr. John M‘Luckie’s paper on ‘* The Use of Old Wire 
Ropes in Timbering Roadways” will be discussed; Mr. Henry 
Briggs’s paper on ** Testing for Firedamp and Biackdam by 
Means of a Safety- -Lamp” will be discussed ; ; and the committee 
appointed to make investigation and experiment as to the utility 
of the appliance described by Mr. Briggs will submit their report. 
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ENGINEERS AND THE FUTURE OF 


CHINA. 


THERE is ample justification for the growing and 
strengthening conviction that the long-delayed 
industrial awakening of China is imminent. The 
political revolution, carried into effect with a 
moderation which demonstrated the possession by 
the new Chinese rulers of rare gifts of silent deter- 
mination, tactful organisation, and calm moral 
restraint, has succeeded in establishing a new order 
of government, and those who know China well 
say that commercial changes are now in progress, 
less rapid, perhaps, but not less significant than 
the — changes. This is an almost inevitable 
corollary. The revolution was of no ordinary type ; 
the relegation of the most ancient of dynasties to 
a dignified position in the human equivalent of a 
museum of respected relics, and the creation in its 
place of a republican government founded on the 
most recent ideas, and permeated by modernity, 
must result in a wide diffusion of later-day commer- 
cial and industrial ideas. For the industrial world 
of the West, no less than for the rulers of China, the 
resultant problems must be many and difficult, and 
the consequences far-reaching. A sudden awakening 
to the potentialities of natural wealth as a means 
of developing national power carries with it grave 
responsibilites for the Government. The truth of 
this is seen when we consider the recent history of 
Japan, which, to a extent, may serve as a 


, | Stimulus, an example, and a warning to China. 


In thirty years the Empire of the Mikado has made 
great advances as a manufacturing nation, and has 
taken a well-won place as a naval power; but it 


782 | would be misleading to assume that no errors have 


been made or that advance was always along profit- 
able progressive lines. 

The outlay of capital in a new or regenerated 
country is beset with difficulties, because of the 
numerous and tempting openings which afford a 
scope to those optimistic natures which are attracted 
to pioneer work. There is, therefore, the greater 
need for the co-operation of those having experience, 
for upon the choice of advisers depends in large 

is undertaken. 
So far the new Government of China have acted 
wisely in their selection of political guides ; there is 
equal need for expert guidance in connection with 





public works, Concession-hunters, especially those of 
the money-lending type, are to be avoided. Money 
must be Pormnene | but the permanent interests of 
China will best be conserved by ensuring that the 
engineer rather than the financier will lay down the 
guiding principlesof concessionsand of developments. 
Schemes initiated or supported by widely accredited 
and experienced engineers will not only command 
greater financial support by prudent investors, but 
they will also react on the prosperity of China, and 
will bring credit to the nation responsible for them. 
It is always galling to a proud people to have their 
affairs managed by strangers, and it is therefore 
most important that success should attend every 
step that we take—whatever is done, we must 
never fail to recognise the interests of the great 
mass of the people. China differs from a colony 
only in the enormity of its population, and in 
that fecundity which is encouraged by ancestral 
worship. There is the same natural wealth in 
Australia as in China; but in the one case the 
demand on the engineer is for labour - saving 
mechanism, because labour cannot be got, and 
when got is dear and unsettled, owing to the in- 
dependence which comes with excessive demand 
for it ; while in the other case labour is plentiful, 
cheap, docile, and efficient, and the sudden dis- 
placement of it by a large accession of mechanism, 
constructed and worked by foreigners, might involve 
serious trouble by putting out of work numbers of 
men already ill paid and badly fed. 

Given a keen perception of these two principles 
—namely, that every project must be carried out 
on sound engineering lines, and that the already 
heavy burden on the poor of China must not be 
increased—our course is fairly clear. Industria] 
developments must, for instance, be initially in the 
direction of‘creating a demand for labour while 
ensuring by mechanical equipment the highest 
efficiency. In winning the great mineral wealth of 
China—as yet an unexploited industry—there is an 
ideal opening, because there will at once result a 
demand for labour, which will be an object-lesson 
in the value of machinery as a wealth-producer 
and as a cause for an increased expenditure of 
labour. There will then follow a need for railways, 
shipping, harbours, and other accessories which 
immediately involve a demand for labour and 
a fuller circulation of money. But the capital 
necessary can only be safely adventured in those 
schemes which enjoy the support of the engineer. 
It is not enough that our engineering manufacturers 
should await developments. If they do that, they 
will find themselves dragged in the train of astute 
financiers, who will take their profits and leave the 
engineers to bear the odium of failure. The proper 
course is for engineers to anticipate or create deve- 
lopments. The Chinese are an impressionable race 
—for good or ill—and when they realise directly the 
value of engineering enterprise, their gratitude and 
support will go to the nation which has impressed 
them by its skil] in modern industrial methods. 
It is because of this that all should welcome the 
formation of the British Engineers’ Association in 
order to cultivate trade relations with China. As 
the first President, Mr. Douglas Vickers, said, at 
the inaugural dinner on Wednesday of this week, it 
has come at a most opportune time, and if ite aims 
are fulfilled gain must result to China and to this 
country. 

In the inception of this Association patriotism 
plays its part, but-not to the eclipse of commercial 
acumen. It is proposed to have advisers thoroughly 
versed in Chinese affairs, and that Sir Walter 
Hillier and Dr. Morrison, the past and present 
advisers to the Chinese Government, are honorary 
members, is proof that good work will be done in 
this direction. There are also to be agents in China 
whose sole business it will be to keep the Associa- 
tion informed of prospective openings for trade, and 
such information will be common to all members of 
the Association, but to them exclusively. In respect 
of Government interference or of possible Govern- 


ment help, the Association will hold a watching 
brief, and as they will pent a large body of 
manufacturers, it is hoped they will be more success- 


ful than any individual firm could be in inducing 
the Government to use their power and influence 
to help British trade more freely than has been the 
case upto now. The action of the Association will 
be founded on the principles of co-ordination of 
effort and co-operation in execution. It must be 
beneficial to the whole nation, for we hold to the 
conviction that the success of one British firm 
helps forward al] firms, The inverse, it should not 
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be forgotten, holds equally, that each failure has a 
damaging effect on the nation. Other peoples have 
taught us a lesson in this direction. eir Govern- 
ments often help in industrial propaganda, as has 
been time and again pointed out in these columns, 
We are glad also that the Association is to take up 
the position, also urged here, that when Britain 
lends money for foreign public works, it should be 
incumbent on the borrowers to ensure that at least 
a part shall be spent in this country on such manu- 
factures as are required. It ought to be possible 
also for firms in the Association to co-operate in the 
oa equipment of a factory under one contract ; 
in the case of a mine, for instance, to undertake 
shaft-sinking, to supply mining tools, prime movers, 
winding-engines, electric plant, coal-handling and 
washing machinery, railways, rolling-stock, and 
even harbour appliances. is alone should com- 
mend the Association to engineering manufacturers. 
It has been urged against such combined effort as 
this that it is a means for assisting the small firms, 
who cannot maintain foreign agencies, at the ex- 
pense of the large firms. The fact that the pre- 
sident belongs to one of the most influential and 
best-organised firms in the country, with a world- 
wide reputation, is sufficient answer to this view. 
But with other countries taking collective action 
and working assiduously for the creation of national 
trade in all foreign markets, it is imperative that 
no medium should be neglected to maintain our 
industrial supremacy. 

One of the most practical and beneficial pro- 
ee is therefore the dissemination in China of a 

nowledge of British engineering practice. We are 
glad that Mr. Douglas Vickers laid special stress on 
this part of the work. There are several ways in 
which this most desirable end can be achieved : 
firstly, in supporting and equipping technical 
institutions in China ; secondly, in getting Chinese 
students to attend technical col in Great 
Britain ; and thirdly, in allowing pose op Be to 
have practical training in works in Great Britain. 
Were the Association to realise only this part 
of their scheme a great service would be ren- 
dered. It has been said that some large American 
firms wished gratuitously to equip a college 
in China with their own plant and apparatus, 
and provide teachers for ten years. And it would 
have been good business for them, too, since the 
mental vision of the students of the ten years would 
be limited to the four sides of each product of the 
firm. It is of the first importance that the Chinese 
student should have a wide training, in the inte- 
rests of his own country, and there would be no 
limitation in the case of a technical college 
equipped by the Association, since the membership 
is representative of the widest and best practice. 
Its members, for instance, represent 40 millions 
sterling invested in English factories. The idea 
that students should have their practical training 
in British factories is also highly commendable. 
Mr. Vickers expressed a well-justified contempt 
for the idea that , tn would be danger of their learn- 
ing too much and becoming possible competitors of 
their tutors. Chinese students trained in British 
colleges and works would make ideal representatives 
of British firmsin China, We must respect the senti- 
ment underlying the cry of China for the Chinese ; it 
is common to all nations—except, perhaps, our own. 
We must help China to develop her own resources in 
a perfectly ordered sequence, so as to avoid internal 
social disorganisation ; and in doing this we shall 
develop a market whose potentialities, alike in 
respect of volume and duration, cannot be overrated. 
The British Engineers’ Association is undoubtedly 
helping in this national work. 





THE BILLITER ALKALI-CHLORINE 
CELLS. 

In a paper read before the Faraday Society on 
Tuesday, November 26, Dr. A. J. Allmand, of the 
Muspratt Laboratory of Physical Chemistry and 
Electrochemistry, Live’ l, drew attention to 
the alkali electrolysis cells of Dr. Jean Billiter, of 
the University of Vienna. Billiter’s cells are of the 
bell type, which was introduced years ago at 
Aussig, in Bohemia, and are further characterised 
by horizontal instead of vertical diaphragms. The 
horizontal —— ms are not so much exposed to 
chemical attack, especially by strong lyes, and the 
hydrostatic pressure on them is uniform. The 
horizontal disposition of the diaphragms and elec- 
trodes involves, of course, la oor space, and the 
bells are not readily accessible. Yet the Billiter- 





Siemens cells have been adopted at Aschersleben 
by the Kaliwerke Aschersleben; by the Farb- 
werke Hochst, at Hochst, near Frankfurt-am- 
Main; in Briickl, Bosnia, where sixty - four 
2500- ampere units have been installed; in 
Krumau, Bohemia; and by the Niagara Alkali 
Company, at Niagara Falls, where the 1000-kw. 
installation is now being extended to 3000 kw. 
In these cells the diaphragm is a sheet of 
woven asbestos cloth, resting on the cathode, made 
of iron-wire network, and covered with a mixture 
of asbestos wool and barium sulphate. The 
cathode makes contact with the iron bottom 
of the trough-shaped cell, the sides of which are 
lined with cement, and the bell-jar of non-conduct- 
ing material is cemented round the edges of the 
diaphragm. The cell contents are heated by circu- 
lating hot water through earthenware pi lying 
in the cell a little above the anodes. orking at 
85 to 90 deg. Cent. and 3.5 volts, a caustic lye of 
up to 16 per cent. NaOH is said to be produced at 
95 per cent cathodic current efficiency ; the cells 
take up to 3000 amperes at from 4 to 6 amperes per 
square decimetre. 

Dr. Allmand dealt chiefly with the new Billiter- 
Leykam cells, however, which he had had occasion 
to see at the Gratwein Works, near Graz, in Styria, 
belonging to the Leykam paper works of Josefstal. 
This new cell differs from other types. The 
cathodes are multiple and consist of six or more 
T-iron bars, each placed in its own tubular hood 
or glove of asbestos cloth; they lie parallel to 
one another, slightly inclined upward, directly 
underneath the bell-jar. The cells are troughs of 
reinforced concrete provided with vertical walls, 
the bottom sloping towards a central conduit, 
through which the lye (caustic mixed with un- 
decomposed salt) leaves. The bell is not really a 
bell, but a lid which is perforated by the chlorine- 
pipe and other pipes. The anode is a plate of 

raphite, suspended in the upper part of the cell. 

e brine feed is from above, and it is to be noticed 
that the brine flow is directly opposed to the cur- 
rent lines, until the electrolyte has passed the 
cathodes. The lid is fitted with a vertical flange 
on the one side; this flange separates a side 
chamber frum the main cell, and the cathodes are 
bent upward with their hoods in this side chamber, 
from which the hydrogen generated is discharged ; 
this hydrogen is not utilised. The current must 
all pass through the hoods to the cathodes, but 
the brine does not all penetrate into the hoods, 
which become filled with concentrated caustic, 
but flows partly downward through the spaces 
between the hoods. 

Passing to particulars, Dr. Allmand explained that 
the cells are 5.5 m. long, 1.1 m. wide, and 1.3 m. high 
(18 ft. by 34 ft. by 4} ft., roughly), these being 
internal measurements. The side walls are in 
their upper portions lined with earthenware bricks 
set in cement. Each cell is provided with three 
cement lids, through which the eight horizontal 
anodes, Acheson graphite plates, of 1.0 m. by 
0.18 m. by 0.05 m. (40 in. by 7 in. by 2 in.), pass 
with two vertical studs each ; the anodes are not 
carried by the lids, but are suspended from the 
copper leads, and are sealed in the lid-holes with 
putty. The lids themselves rest on ridges in the 
side walls in a layer of putty, which remains soft 
and stands the attacks of chlorine well. Assuming 
that both anode surfaces are active, the current 
density at the anode is about 1.6 ampere per sq. 
decimetre. The cathode hoods are made of asbestos 
textile, coarse enough not to involve any note- 
worthy voltage loss, and yet sufficiently close to 
make the hydrogen escape up the hoods, which, as 
mentioned already, are slightly inclined in the cell, 
the slope being 1 in 50, and are bent upward in 
the side cells. T-irons are braced within the 
hoods by wedge-shaped strips of asbestos cement ; 
the hoods have an internal diameter of 5 cm., and 
the distance between adjoining hoods is about 
5 mm. 

The brine comes from a tank, which is charged 
with rock-salt. The unfiltered brine passes to a 
distributing-box above the cell, and thence through 
a series of short capillary tubes (1.6-mm. bore) to 
twenty-two tin tubes, which pass through the lids 
and enter the cell between the anodes. The brine 
supply is simply regulated by means of a rubber 
tube and clip; this arrangement was stated to 
answer, though the capillaries get stopped up occa- 
sionally. The causticised brine is drawn off from the 
sides by syphons. The cells are heated by steam, a 
temperature of 85 deg. Cent. having been found 





most advantageous. We recently pointed out that the 
pressure of the alkali chloride decomposition can, 
according to Sacerdoti, be reduced by 0.8 volt by 
keeping the electrolyte hot. The cold cells at Grat- 
wein take about 4 volts at room temperature ; at 
65 deg. or 70 deg. they take 3.5 volts, and at 85 deg. 
3.1 volts. The copper connections between the 
different cells are rods, 3cm. in diameter. The cells 
are worked under a slightly reduced pressure (1 cm. 
or 2 cm. of water), and Dr. Allmand did not notice 
any smell of chlorine ; if necessary, air-blowers can 
be turned on. The average caustic lye obtained 
contains about 12 per cent. of NaOH and 20 
per cent. of NaCl ; with a slower brine circulation 
the caustic percentage can be raised to 16. The 
liquor produced is evaporated up to 35 deg. or 
40 deg. Beaumé in two vacuum pans from the 
Skodawerke, of Pilsen, and further concentrated 
to 50 deg. Beaumé in a Kaufmann evaporator. The 
fused product contains 97 per cent. of NaOH, 1.8 
per cent. of NaCl, and 1.2 per cent. of Na,CO, ; 
a further purification of the caustic is contem- 
plated. The chlorine is absorbed by lime. The 
ordinary current density is 2 amperes per square 
decimetre, but Dr. Billiter claims to be able to 
work at 14 amperes. 

The actual plant causticises about 350 litres of 
brine per 24 hours, which corresponds to a brine 
flow of 0 00007 cm. per second. Some 1700 kg. of 
active chlorine are said to be produced daily, and 
the power required amounts to 350 horse-power 
for the cells and 50 horse-power for the pumps, fan, 
&c. Alternating current is purchased at 125s per 
horse-power per year; the conversion into direct 
current and the losses in leads are reported to 
bring this figure up to 1503. The figures stated 
really refer to Continental horse-powers, which are 
about 1} per cent. smaller than British horse- 
powers. 

As regards wear, Dr. Allmand stated that the 
hoods were, after six months’ use, apparently in 
good condition still. The graphite anodes wore oft 
evenly at the bottom and sides, at the rate of 1 mm. 
in two months. One man was able to superin- 
tend the 56 units of 1200 amperes, of which fifty 
were working when Dr. Allmand made his visiting. 
The cells themselves rested on glass insulators. 
Corrosion of the ferro-concrete by the brine and 
currents had not been observed. Our readers will 
remember that there may be corrosion of ferro- 
concrete, even if the iron is not joined to the 
electrodes, and that this question has attracted 
considerable attention of late. The chlorine pipes 
were made of cement and asphalt, and all the 
leads were painted with a chlorine and acid-proof 
preparation. We have given the chief particulars 
mentioned by Dr. Allmand, as such particulars are 
not often available. 





THE SIXTH INTERNATIONAL CON- 
GRESS FOR TESTING MATERIALS. 
Tue Sixth Congress of the International Associa- 

tion for Testing Materials, which deliberated in 

New York in the week September 2 to 7, under 

the presidency of Professor Henry M. Howe, of 

Columbia University, New York, has certainly 

strengthened the position of that body and has 

roved completely successful. Twenty countries 
fnthading China and Japan) nominated official 
delegates, and twenty-eight countries altogether 
were represented, nearly eight hundred members 
attending. The British Government for the first 
time sent official delegates, the Dominion of Canada 
and New Zealand also appointed delegates ; and 
if it had not been for the fact that Russia had 
revious claims, the next Congress might have 
m fixed to be held in Great Britain. As it 
was, the invitation of the Russian Government to 

hold the next Congress at St. Petersburg in 1915 

was accepted, and it is understood that the Asso- 

ciation will assemble in Great Britain in 1918. 

Owing to various circumstances, among which dis- 

tance and time count first, the actual attendance 

of British members at New York was smaller 
than it was three years ago at Copenhagen ; but 
the twenty-three British members included Pro- 
fessor Unwin, P. Inst. C.E., Dr. Archibald Denny, 

and Mr. B. Blount (the official delegates) ; Mr. G. 

E. Perley (Canada); Professor W. H. Warren 

(New Zealand and University of Sydney); Mr. 

F. W. Harbord and Mr. A. Pearse (representing 

the Institute of Mining and Reete : Pro- 

fessor J. A. Howe (Museum of Practical Geology) ; 

Mr. G. C. Lloyd (the Iron and Steel Institute) ; 
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Mr. Leslie S. Robertson (the Engineering Stan- 
dards Committee) ; Dr. W. Rosenhain (the National 
Physical Laboratory); Mr. W. Cleland, Mr. S. G. 
Robinson and Mr. E. A. Saniter. The 508 
members from the United States, of course, 
formed the majority ; but the 273 European and 
other members made a very respectable contin- 
gent. Of these, 21 came from Austria, 14 from 
Belgium, 11 from Canada, 1 from Chili, 16 from 
Denmark, 23 from Great Britain (they contributed 
eight papers), 19 from France, 65 from Germany, 
10 from Holland, 13 from Hungary, 5 from Italy, 
43 from Russia, 5 from Norway, 4 from Spain, 
7 from Sweden, and 12 from Switzerland. 

The preparations had been in charge of the 
American Society for Testing Materials, and the 
general arrangements proved excellent ; in this 
respect the Congress for Testing Materials con- 
trasted favourably with the Congress of Applied 
Chemistry, which met in the same city about 
the same time. Both had very long programmes 
before them, and the 153 reports and papers— 
counting each report as only one, though not a few 
of them consisted of several distinct memoirs—of 
the Testing Congress were satisfactorily disposed 
of in six or five days, the sectional work com- 
mencing on Tuesday, September 3. Sectional and 
committee meetings were held both mornings and 
afternoons, and only one afternoon excursion took 
place, to the Military Academy at West Point. 
All the papers having been printed and dist: ibuted 
before the Congress, in the three official Congress 
ianguages—English, French, and German—strin- 
gent rules could be drawa up for the discussions. 
Kvery reporter was allowed two minutes, and 
every speaker three minutes, to be extended to 
five minutes by special leave. Written commu- 
nications were to be read, but preference was 
given to the papers of members present. The 
secretaries of the three sections, assisted by 
private members, acted as interpreters. The 
rules were, on the whole, enforced. In some 
instances the discussions might advantageously 
have been prolonged, perhaps; but the essential 
work of international assemblies is done in com- 
mittees, and the degree of popularity of a resolu- 
tion in the plenary meeting 1s frequently rather 
accidental and more apparent than real. 

We gave an outline of the Congress reports and 
papers and resolutions to be submitted in our four 
issues of last September. We anticipated decided 
difference of opinion as to certain resolutions, and 
serious discussions have indeed taken place ; but the 
proceeuings in committee rooms sound much less 
controversial when they are reported in plenary 
meetings, and if the Congress has left several 
questions undeeided, and has referred them back to 
the respective committees for further considera- 
tion, we do not think that the gathering must be 
reckoned as only partly successful on that account. It 
is far better to acknowledge that a problem remains 
in an immature state than to attempt to enforce 
rules which, it is known, will be opposed. Before 
giving a brief summary of the eliiaan approved 
by the three sections, and subsequently by the 
Congress, we will first notice the presidential 
address by Professor H. M. Howe. 

_ Surveying recent progress in the science of test- 
ing, Professor Howe stated that the testing engi- 
neer had to bear the responsibility for the safet 

and interests of the public. The ‘‘ vicarious ” 
methods of testing at present at the disposal of the 
engineer and the practice of testing samples to 
destruction were, in his view, unsatisfactory make- 
shifts ; completed structures should be submitted 
to tests which, while not destructive, should be con- 
clusive as to the soundness of a structure. The 
enforcement of such practice should be the ultimate 
aim of the Association. Since methods of testing 
and the drawing up of specifications were comple- 
mentary, the Association should definitely address 
itself also to the making of specifications, which 
those in charge of testing were most competent to 
prepare. Those specifications for all kinds of struc- 
tural material should be international. 

The chairmen of the three sections were all 
Americans, 


Secrion A.—MEtaLs. 


International Specifications of Iron and Steel.— 
The difficult subject of international specifications, 
as to which cautious procedure is certainly advis- 
able, is referred to in the first technical resolution. 
In view of the actual difficulties attending the 
preparation of international specifications for iron 





and steel, the resolution points out, the Congress 
recommends that Committees 14 and 18 should, in 
accordance with their own suggestions, continue 
their work collecting and disseminating informa- 
tion ing modifications in the specifications of 
the different countries, and that they should report 
to the Council from time to time. 

Impact Tests.—As regards impact testing, Com- 
mittee 26 reported that the Copenhagen Congress 
had ainiseel of two sizes of test-bars—30 mm. by 
30 mm., 120 mm. span, and 10 mm. by 10 mm., 
40 mm. span ; but stated that the smaller bars gave 
smaller values. The Congress decided to retain the 
two sizes provisionally, and to charge the Committee 
with further experiments and recommendations, 
especially concerning the height of drop, weight of 
anvil, methods of calibration and checking, forms 
of support, and dimensions of the notch for small 
ba 


rs. 

Nomenclature of Ivon and Steel Products.—Com- 
mittee 24 could not agree as to essential points. 

Professor Howe and Mr. A. Sauveur had drawn 
up a report (the single one given in English only) 
in which they proposed to base the distinction 
between iron, steel, and malleable cast iron, not 
on chemical composition, but on the process by 
which the respective metal had been produced 
—viz., a cementation or a converter or open- 
hearth process. There was dissension between 
American and British metallurgists as to ‘‘ blister- 
steel,” and as the German delegates rightly pointed 
out that they could not accept a nomenclature 
which had not taken the German practice into 
consideration at all, and which rested on a totally 
different basis, the resolution was withdrawn. 

Microscopic Constituents of Iron and Steel.—The 
report of Committee 53 on the nomenclature of 
microscopic constituents of iron and steel, also 
drawn up by Howe and Sauveur, was unanim- 
ously adopted, and the definitions given were 
accepted as standard definitions. e distinc- 
tion of metarals and aggregates thus received 
sanction. Metarals are true phases like the 
minerals of Nature ; they may be elements, definite 
chemical compounds or solid solutions, contain- 
ing definite substances in varying proportions. 
Aggregates are petrographic entities as distin- 
guished from true minerals ; they may be in definite 
proportions—i.e., eutectic or eutectoid mixtures 
(ledeburite, pearlite, and steadite) or in indefinite 
proportions (troostite, sorbite). The most pro- 
minent members of the iron-carbon series would 
then be: I., molten iron, a metaral, a molten solu- 
tion, but hardly a microscopic constituent; IT., 
components forming in its solidification (austenite, 
cementite, graphite); III., transition substances 
forming through the transformation of austenite 
during cooling (martensite, troostite, sorbite) ; IV., 
products of the transformation of austenite (ferrite, 
pearlite ; these play habitually the part of end-pro- 
ducts in hypo-eutectoid steels, but most metal- 
lurgists believe that the true end is not reached 
until the whole has changed into a conglomerate 
of ferrite and graphite). 

The following definitions and descriptions, accord- 
ing to various authorities (abridged in our account), 
are added to this resolution. Austenite (Osmond, 
known also as y iron or mixed crystals, up till 1900 
often called martensite, and wrongly still so called 
sometimes, a metaral of variable composition) is 
the iron-carbon solid solution as it exists above 
the transformation range, or as preserved with but 
moderate transformation at lower temperatures 
—e.g., by rapid cooling, or by the presence of 
retarding elements (manganese, nickel, &c.), as in 
12 per cent. manganese steel and 25 per cent. 
nickel steel. Austenite constitutes a solution of 
carbon or iron carbide (probably Fe,C) and y iron, 
normally stable only above the line A, of the 
carbon-iron diagram. When alone, it occurs in 
coarse and much-twinned polyhedra (at least in 
the presence of martensite), readily developing slip- 
wall oy In hardened high-carbon steel it forms a 
ground mass pierced by zig-zag needles and lances 
of martensite. The theory that the iron and the 
carbide, instead of being dissolved in each other, 
are dissolved in a third substance, the solution of 
eutectoid composition called hardenite (Fe,, C), 
is not entertained by any member of the Com- 
mittee. 

Cementite (Sorby, intensely hard compound ; 
Arnold, crystallised normal carbide; a definite 
metaral), defined as triferrous carbide, Fe, C ; some 
writers speak also of manganiferous carbide, &c., 
meaning tri-carbides in which part of the iron is 





replaced by manganese, &c. Cementite occurs (a) 
pearlitic, as a component of Y crmgead (b) eutectic; 
(c) primary or pro-eutectic ; (d) |g Agnes aie ; (e) as 
liberated by the splitting up of the eutectic or of 
pearlite ; (f) uncoagulated in sorbite, troostite, and 
perhaps martensite ; c, d, e are grouped as ‘‘ free or 
massive,” 

Martensite (a metaral ; its nature is in dispute), 
defined as the early stage in the transformation of 
austenite, characterised by needle structure and 
great hardness. According to Osmond, the con- 
stitution is that of a solid solution like austenite, 
except that the iron is partly 8 (whence the hard- 
ness) and partly a (whence its magnetism in mild 
fields) ; Le Chatelier, Arnold, Benedicks, and others 
differ somewhat. It is the chief constituent of 
hardened carbon tool-steels and of medium nickel 
and manganese steel ; in tempering it changes suc- 
cessively into troostite, osmondite, sorbite, granular 
pearlite (at 700 deg. Cent.), and austenite, which 
on cooling yields lamellar pearlite. 

Ferrite (a definite metaral), free a iron ; consti- 
tution nearly pure iron, which may contain a little 
phosphorus and sulphur, but not more than 0.02 
(or 0.05) per cent. of carbon ; it occurs (a) freely as 
a component of pearlite ; free or massive as (b) 
pro-eutectoid ferrite generated during slow cooling; 
or (c) segregated from pearlite ; (d) uncoagulated, 
as in sorbite, and probably troostite. 

Osmondite, that stage in the transformation of 
austenite at which the solubility in dilute sulphuric 
acid reaches its maximum rapidity ; arbitrarily 
taken as the boundary between troostite and sor- 
bite. Authorities differ as to its constitution. 

Ferronite (Benedicks, a hypothetical definite 
metaral), defined as a solution of about 0.27 per 
cent. of carbon in 8 iron. 

Hardenite, collective name for austenite and 
martensite of eutectoid composition, including such 
steel when above the transformation range and 
when hardened by rapid cooling. 

Pearlite(Sorby’s ly constituent, an aggregate), 
defined as iron-carbon eutectoid, and consisting of 
alternate masses of ferrite and cementite, in the 
— of about 6 to 1; pure it contains about 
0.90 per cent. of carbon and 99.10 of iron. It 
results from the completion of the transformation 
of austenite brought spontaneously to the eutectoid 
carbon content ; its ferrite is stable, its cementite 
is metastable, and tends to transform into ferrite 
and graphite. 

Graphite (a definite metaral, the free elemental 
carbon occurring in iron and steel, probably carbon 
identical with native graphite). It is derived in 
large part, and, according to Goerens, wholly from 
the decomposition of solid cementite, and occurs 
(1) as kish, flakes which rise to the surface of 
molten iron, and usually escape thence; (2) as 
thin plates, usually curved ; (3) as temper graphite 
(Temperkohle, Lelskenh, pulverulent carbon, which 
separates from cementite and austenite, especially 
in the annealing process for making malleable 
castings. 

Troostite (probably an aggregate ; Arnold, troos- 
titic pearlite), the stage intermediate between 
martensite and sorbite in the transformation of 
austenite ; an uncoagulated conglomerate, not, as 
formerly assumed, a definite phave, e.g., a solid 
solution of carbon or iron carbide in either 8 or 
y iron ; arising on reheating hardened (marten- 
sitic) steel to slightly below 400 deg. Cent., or on 
cooling, ¢.g., in small pieces of steel when quenched 
in oil or quenched in water from the middle of the 
transformation range, or in large pieces quenched 
in water from above the transformation range. It 
is coloured darker by the common etching reagents 
than the martensite or sorbite accompanying it. 

Sorbite (an aggregate ; Arnold, sorbitic pearlite), 
the stage following troostite and osmondite and 
preceding rlite ; an uncoagulated conglomerate 
of irresoluble pearlite with ferrite in hypo-eutectoid, 
and with cementite in hyper-eutectoid steels respec- 
tively, but often pe et some incompletely 
transformed matter. 

Manganese sulphide (MnS, a metaral) occurring 
in e dove or slate grey masses, rounded in 
castings, elongated in forgings. 

Ferrous sulphide (a metaral, hag Pete A asso- 
ciated with iron, probably as in Fe-FeS eutectoid, 
forming by preference more or less continuous 
membranes, of yellow or brown colour, surrounding 
the grains of pearlite. 

iscellaneous Terms. Eutectoid, Saturated. 
The iron-carbon eutectoid is pearlite. Steel with 
more carbon than pearlite is called ‘‘ hyper-eutec- 
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toid,” that with less is *‘ hypo-eutectoid.” Arnold’s 
names, ‘‘saturated,” ‘‘ unsaturated,” ‘‘super- 
saturated,” for eutectoid, hypo-eutectoid, and 
hyper-eutectoid steel have considerable industrial 
use in English-speaking countries, but are avoided 
by most scientific writers, because there is only one 
specific temperature, A,, at which eutectoid steel 
is actually saturated. The objection to the names 
sorbite, troostite, martensite, and austenite, that 
each of them covers steel of a wide range of carbon 
content, is to be dismissed, because a like objec- 
tion applies to every generic name in existence. 

These are briefly the resolutions, definitions, and 
recommendations of Committee 53. The names 
given are all the same in the three chief languages ; 
on the other hand, it will be seen that the consti- 
tution and occurrences still involve controversy 
in a good many instances, and thus the inter- 
national agreement does not cover much more than 
the definitions. That must suffice for the present. 

Copper.—The specification clauses for copper, 
proposed by L. Guillet for Committee 38, in nine 
resolutions, were not accepted, but the Committee 
was requested to continue its investigations. 


Section B.—CeEmENT, Stones, CONCRETE. 

Accelerated Volume Constancy Tests.—The Copen- 
hagen Congress had recommended the Le Chatelier 
hot-water test, but Professors Martens and Gary 
proposed to rescind this resolution, because the 
test did not yield concordant results in the hands 
of different experimenters, and might lead to the 
rejection of sound materials. On the other hand, 
no unsound material had ever stood the cold- 
water test, which they prefer. Mr. B. Blount 
strongly stood up for the Le Chatelier test, because 
no unsound cement had ever ed this test, and 
there was no difficulty in obtaining cements which 
would satisfy it. After a somewhat heated discus- 
sion, the rescission proposal was withdrawn, mainly 
because one Congress could only rescind the resolu- 
tion of another on the strength of a special commit- 
tee report, and it was resolved to refer the question 
to anew committee, and to ask the official testing 
institutions at Gross Lichterfelde, Teddington, and 
Washington further to investigate the problem. 

Portland Cement ; Concrete—Committee 30 was 


requested to determine the approximate size to 
which the particles of cement flour should be 


reduced in order to secure complete hydration. As 
regards the sulphuric anhydride percentage to be 
tolerated in Portland cement, it was resolved not 
to fix any maximum limit—the actual regulations 
of different countries allow maxima ranging from 
1.75 to 3 per cent.—but to charge a committee 
with further investigation. The Congress also called 
for further reports on the determination of the 
weathering value of building stones by the Hirsch- 
wald method, on the testing of reinforced concrete, 
and on the reporting of accidents to reinforced-con- 
crete structures. 

Fire - Proof Buildings. — A sub-committee was 
appointed for the purpose of obtaining further data 
as to the loss of strength of concrete and reinforced 
concrete during and after a fire and under natural and 
rapid cooling, and as to the value of different aggre- 
gates of Portland cement and of different forms of 
reinforcement with — to the effects of fire, 
and it was recommended that the experiments 
should, so far as possible, be conducted according 
to the standard tests of the British Fire-Preven- 
tion Committee, which have been in use since 1899. 


Section C.—MisceLtangous MatTerRiALs. 


Oils, Wood, and Road Materials.—The Congress 
resolved to take up the problem of the principles 
for drawing up oil specifications, to test road mate- 
rials, the latter committee to work in collaboration 
with the executive of the International Roads Con- 
gress, and te nominate a committee for testing 
wood in large pieces and for verifying Tanaka's 
formula. 

Force. 

‘orce.—The Congress also adopted Professor 
Mesnager’s suggestions as to the use of certain 
technical terms. The total or absolute force is to 
be termed: force, load (tension, compression, 
shear, pull, and thrust), the French equivalents 
being: force, effort (de traction, compression, 
cisaillement) ; and the German, Kraft (Zugkraft, 
Druckkraft, Schub-oder Scheerkraft). The force 
or stress per unit area is to be designated by 
tensile stress, compression stress, shearing stress ; 
French: tension, pression, cisaillement (tension 
normale, pression normale, tension tangentielle) ; 





and the German: Zugspannung, Druckspannung, 
Schubspannung. The terms, internal friction, 
frottement intérieur, innere Reibung, are to be 
reserved for designating the tension parallel to the 
plane on which gliding occurs opposing the slipping. 

The week’s excursion following was pleasant and 
instructive. It might be objected that a congress 
which had to leave so many questions undecided 
had proved somewhat barren. We do not at 
all hold this opinion, which, so far as we are 
aware, has been expressed by one important Ameri- 
can journal only. To be useful for international 
trade, testing must rest on an international basis. 
If a question is immature, it is best to acknow- 
ledge that fact, as we have already stated. If 
an agreement appears likely to be reached, the 
attempt should be made, and however much may 
be written, no understanding will in general be 
arrived at until the representatives of different 
opinions can personally exchange views. That 
became manifest once more at New York. Hot 
controversies were anticipated and did take place. 
But by the time the general resolutions had to 
be voted upon, members understood one another 
much better, and the way was paved for inter- 
national agreement. 

Another fact became evident. The congresses 
are required to make the Association known and 
to enlist wider support for it, especially in the 
British Empire. e repeat, therefore, that while 
the seat of the Association is at Vienna, Nord- 
bahn-str. 50, which is the address of the Secretary- 
General, Mr. E. Reitler, intending British members 
should apply, not to Vienna, but to the Member of 
Council for the Association in Great Britain, Mr. 
G. C, Lloyd, Secretary of the Iron and Steel Insti- 
tute, 28, Victoria-street, Westminster. It has been 
found necessary at this Congress to raise the annual 
subscription of members from 8s. to 16s., or 4 dols. 
Members, we remarked already, were provided 
with full sets of the papers to be read, many of 
which were of euulieiiie value, and they receive 
the Proceedings of the Association and of the Con- 
gress ; the latter will be out by March next. 








PRIVATE BILLS IN PARLIAMENT. 
(Concluded from page 750.) 
Tue Gazettes issued last Friday add but little to 
the meagre list of proposals for new public works 
to be submitted to Parliament. 


Rattways aNnp Lieut Rariways. 


The North British Railway Company formulate 
plans for a number of dock and junction lines in 
Leith and Edinburgh, and further propose a devia- 
tion of the existing East Benhar branch at Whit- 
burn. The Caledonian Railway Company seek 
powers to widen the bridge which carries their line 
over the Dumfries and Edinburgh road at Beattock: 

A new company seek powers to make railways 
in Midlothian from Leith Harbour to Prestonlinks 
Colliery, and a junction with the Caledonian Rail- 
way at Leith. The line will pass through Preston- 
pans, Dalkeith, and Newton. 

In Ireland a new company seek powers to lay a 
short length of line from Arigna Station along the 
Arigna Valley. 

A light railway is proposed from the Gisburne 
Station of the Lancashire and Yorkshire Railway 
to Coates. In the Gower Peninsula a new company 
proposes to build about 124 miles of light rail- 
way from the Killay station of the London and 
North-Western Company to Port Eynon, passing 
through Ilston. 


Tramways, TRACKLESS TROLLEY SCHEMES, AND 
Moror-Buses. 


To the tramway schemes listed last week 
should be added the proposals of the Dundee Cor- 
poration, who seek powers to construct rather over 
a mile of new lines within the town ; they are also 
seeking somewhat comprehensive powers to regulate 
the traffic along the streets. The Lancaster and 
District Tramways Company are promoting a Pro- 
visional Order for the reconstruction of their lines 
so as to fit them for mechanical traction. In New- 
castle-on-Tyne the Corporation propose to lay down 
a number of short lengths of line, aggregating to 
about one mile in all, and linking up work of a 
similar character is also proposed by the Corpora- 
tion of Leeds. In Nottingham the ae apne 
seek to extend their metals along the Derby-road, 
and Lenten Boulevard. Powers to purchase the 
Colne Valley and Strawdon Light Railway are 





sought by the municipal authorities of Colne, 
Lancashire. 

In the Leeds district the Corporation propose to 
extend their trackless-trolley routes to Guiseley 
and Otley, and to Burley-in-Wharfedale and 
Ilkley. At Nottingham the Corporation propose 
to establish a similar system from the market place 
and over Trent Bridge to West Bridgeford. In the 
West Riding the Corporation of Morley seek 
power to work a trackless-trolley system to Leeds 
and to Wakefield. In Monmouthshire, a company 
to be known as the Western Valleys Company seek 
to establish similar systems to serve Llanelly, 
Abertillery, and Aberbeeg and Crumlin, Abercarn, 
Risca and Newport. The railless-traction system 
is also to be adopted by the Metropolitan Electric 
Tramways Company in Wood Green, Tottenham, 
and Walthamstow. 

Powers to run motor-buses, without the borough 
and in oe to West Bridgeford and Arnold, 
are sought by the Corporation of Nottingham. 


ELEcTRIC. 


In addition to the schemes mentioned last week, 
application is made by companies or other private 
undertakers for Provisional Orders at Romford, 
Marlborough, Caerphilly, Stroud, Whitstable, the 
Feltham and Sunbury district, Wood Green, Rom- 
ford and district, Rickmansworth and Chorley Wood 
district ; Menai Bridge; Arkley and Blackrock, 
Kingstown and Dalkey, in Ireland ; whilst local 
authorities are making similar applications for the 
following districts :—Dartmouth, Truro, Stoke-on- 
Trent (extension to Wolstanton Ward), Wolver- 
hampton (extension to Bushbury, and taking over 
Order of Midland Electric Corporation), Derby 
(extension into Shardlow, Belper and Repton dis- 
tricts), Ellesmere Port, St. Anne’s-on-Sea (extension 
to Lytham), Beckenham (extension to West Wick- 
ham), Cwmamman, Port Glasgow, and Portrush 
(Ireland). 

Gas Bits. 


There are few additions to be made to the list of 
gas authorities seeking additional powers. Of these 
the most interesting, perhaps, is the application of 
the Corporation of Morley to substitute 4 calorific 
test for the usual test of illuminative power. An 
extension of their existing limits of supply is sought 
by the Town Council of Airdrie, while a purchase 
Bill is promoted by the Holme Cultram Urban 
District Council. 


Harsours AnD Docks. 


The Dover Harbour Board seek powers to con- 
struct a new dock entrance with gates between the 
Commercial and the Tidal Harbour, and they 
further propose to convert the latter into a dry 
dock. In addition a new wet dock measuring 
433 yards by 67 yards is to be constructed abutting 
on the Esplanade Wharf. At Ipswich the Dock 
Commissioners are applying for leave to make a 
new dock entrance through the south embankment 
of the Orwell. At Padstow the Harbour Commis- 
sioners propose to extend their existing pier by 
205 ft., and to build a new pier, 160 ft. long, form- 
ing a wet dock on the River Camel, covering 
24 acres. Private promoters are applying for powers 
to construct a new dock, 1 acrein extent, at Nolton 
Haven. At Fishguard it is proposed to extend the 
North Pier out to sea in a south-easterly direction 
by a distance of 49 chains. At Berwick-on-Tweed 
the Harbour Commissioners propose an extension 
to their Cair Rock Pier. The Humber Commercial 
Railway and Dock Company are applying for powers 
for new river embankments at Immingham. 

The Leith Harbour Commissioners propose a 
large amount of reclamation work. To this end a 
sea-wall 3500 ft. long is to be constructed to the 
north of the Imperial Dock. The latter work is 
also to be extended at its eastern end by an area 
measuring 650 ft. by 280 ft. There is to be 
built another reclamation-wall, 3100 ft. long, at the 
north end of the East Pier, Newhaven; and, in 
addition to these works, there will be a new 
om 1300 ft. long, built to the south-west of the 

est Pier, and a still longer one (4000 ft ), on the 
north side of the Imperial Dock. 

The Greenock Port and Harbour Trust have 
two Bills, one of which will get rid of municipal 
representatives on the board, whilst in the second 
powers are sought to deepen and widen the entrance 
to the Garvel Graving-Dock and to extend the East 
India Wharf and Custom House Quay. A swing- 
bridge is, moreover, to be built across the entrance 
to the East Harbour, and the eastern end of 
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Prince’s Pier and the west end of Albert Quay will 
be widened. Private promoters propose to enlarge 
Port Seton Harbour, on the western side, by con- 
structing two piers—one 260 yards long and the 
other 680 yards long. In Ireland private pro- 
moters propose to form a harbour at Barna, on the 
north side of Galway Bay, and to build a railway 
connecting this with the Galway and Clifden line 
at Newcastle. 
Water Suppty. 


The Mid-Kent Water Company desire to extend 
their limits of supply into the district around 
East Ashford, to Easling and Norton, near Faver- 
sham, and to Pelham and Chartham. New pump- 
ing stations are to be placed at Sutton Valence, 
Charing, and Burham. The Wey Valley Company 
seek powers for a new pumping station at Frensham. 
The Corporation of Northampton are promoting 
a Bill authorising them to supply Guilsborough, 
Coton, and Hollowell, and to construct a new reser- 
voir in the last-named area. Huddersfield seeks to 
take over from the existing commissioners the 
Deanhead reservoir. 

A company has been formed to purchase the 
works of the Ticehurst and District Water and Gas 
Company and of the Heathfield and District Water 
Company. The Southend Water Works Company 
seek powers to purchase the works of the Rockford 
Urban District Council, and the Bournemouth Gas 
and Water Company the works of the Wimborne 
Minster Company, whilst the undertaking of the 
Bishop’s Waltham Company is to be acquired by 
the South Hants Water Works Company. Local 
authorities are Br mano. purchase Bills—Lymm, 
Swanage, and Windermere. 

The Urban District Council of Ebbw Vale pro- 
pose the construction of weirs at Llangynidr across 
the Claister and the Ffynnon Caerhos stream. 
The Pontypridd and Rhondda Joint Water Board 
wish to secure a supply of water in bulk from the 
Corporation of Merthyr Tydfil, and some new mains 
are to be laid by the Barry Urban District Council. 
The South Staffordshire Water Works Company 
propose new wells and pumping-stations at Sutton 
Coldfield, and the construction of a new reservoir 
at Oldbury. Their Quinton area of supply is to 
pass to Birmingham. The Portsmouth Water Works 
Company wish to include Porchester within their 
area of supply. The Leeds Corporation seek powers 
to construct a new | sg 3 from their Swinsby 
reservoir tunnel to Eccup Reservoir, and another 
from their Blackmoor mee to the Westwood 
filter-beds. In Wales the Corporation of Aberyst- 
wyth propose to lay a new main from Llyn Lygard 
to their Rheidol reservoir. 

The Dunfermline District Water Committee pro- 
a to form a new impounding reservoir on the 

iver Devon at Glendevon, and an additional 
service reservoir at Beath. The District Com 
mittee of the Middle Ward of Lanarkshire have 
a scheme for a storage reservoir on the Camps 
water and Grains Burn at Crawford. The Kirk- 
caldy and Dysart Water Commissioners seek powers 
to enlarge their existing reservoirs at Ballo, Holl, 
and Arnot. 

MISCELLANEOUS. 


The London County Council are applying for 
powers to reconstruct Lambeth Bridge. ‘T'wo new 
bridges across the Thames are proposed by the 
Corporation of Reading, one being in substitution 
for the existing Caversham Bridge, whilst the other 
—an entirely new structure—will cross the river 
in line with De Bohun-road. 

In Belfast Lough a considerable area of mud- 
flats is exposed at low tide, and some of these are 
now to be reclaimed by the Corporation of Belfast. 
The area involved lies between Connswater River 
and Kinnegar Point. 

The Halkyn District Mines Drainage Company 
seek powers for new drainage-tunnels from Halkyn 
to Mold. 

In Ireland the Limerick Harbour Commissioners 
propose to replace an existing swing-bridge over 
the Shannon by a fixed structure. 





NOTES. 

Morr Unsvuccessret Irnon-Mininc 1x Norway. 

Tue long series of disappointments and the vast 
loss of capital in connection with the working of 
the large Dunderland Iron-Mining Company, which 
have attracted much and natural attention in 
England, have been followed by another collapse, 
this time affecting German interests. The working 





of the Salangen iron deposits has been discontinued, 
after a couple of years unremunerative operation, 
although some 500,000/. or more has been sunk in 
theundertaking. The iron ore was not sufficiently 
rich, 24 per cent. of iron being the outside, and that 
only rarely was maintained ; further, the climatic 
conditions at Storhaugen, where the ore deposits are 
located, make working difficult, the great annual fall 
of snow placing most serious obstacles in the way. In 
addition the men have given a good deal of trouble. 
The deposits in question were sold some six years 
ago to a German company, which also controls 
several iron- works in the home country. The 
erection of a magnetic separating works was at 
once commenced, and experimental working was 
started in 1910. The Storhaugen, where some 
300 men have been at work, is an elevated surface 
ore deposit, entirely exposed to the inclemency of 
an Arctic winter, which is said to be worse there 
than at Spitzbergen, and the first winter snow 
removal entailed an expenditure of some 4000I. 
The installations are on a large scale; the 
ore-crusher is said to be the largest in the 
world, and the chimney the highest in Nor- 
way. A wire-rope line, about 5 miles long, con- 
veyed the ore after the first rough crushing to 
the works proper, where the further handling of 
the ore took n weil The stoppage has nothing to 
do with technical difficulties, for the briquetting 
process left nothing to be desired. In the years 
1910-11 20,000 to 30,000 tons of concentrate were 
produced annually, during the present year the 
output will be 40,000 tons. The Salangen works 
employed some 500 hands, mostly from the neigh- 
bouring districts. The buildings and plant will in the 
meantime be kept in perfect order and repair ; but 
what will afterwards be done with them, whether 
sold or removed, remains an open question. 


CHAMPERTY AND MAINTENANCE. 


Employers who are continually being met with 
claims made against them under the Workmen’s 
Compensation Act will do well to bear in mind that 
there is a principle of law whereby those who stir 
upand maintain suits can be made to bear the costs 
to which anyone who is affected by their machina- 
tions is put. A recent example of the enforce- 
ment of this principle took place at the Derby 
County Court. The Grassmoor Colliery Company 
claimed 521. 12s. 6d. from the Workmen’s Legal 
Friendly Society, of Chancery-lane, London, or, 
alternatively, from one James Connell, on the 
ground of champerty and maintenance. It appeared 
that on September 15 the defendants issued pro- 
ceedings under the Workmen’s Compensation Act 
on behalf of one Fred Willison, of Whittington. 
The society was not registered, either as a trade 
union or as a friendly society. Workmen paid 1d. 
a year, and a member could obtain legal advice 
and legal assistance in the case of injury by 
accident if he had a just claim for compensation, 
on the understanding that he paid over to the 
society 10 per cent. of the money recovered by 
legal proceedings or otherwise. In the case in 
question the proceedings taken were unsuccessful, 
and as the workman was in receipt of parish 
relief, the costs were not paid. The employers 
now sought to recover the costs. It was pointed 
out on behalf of the society that, having regard to 
the practice of the county court judges in doling 
out the compensation to widows and injured per- 
sons, the society never, in fact, got anything fike 
10 per cent. out of half the cases maintained. It 
was further suggested that the society was nothing 
more than a form of insurance to workmen. His 
Honour, while holding that there was a bond-jide 
agreement between Mr. Connell, representing the 
society, and the workman, said the question was 
whether, in the event of legal proceedings taken 
on behalf of the members being unsuccessful, the 
defendants in an action could recover from the 
society the costs thrown away. It seemed to 
him that the agreement to pay 10 per cent. of the 
proceeds amounted to champerty, and that Mr. 
Connell was therefore liable to the plaintiffs, for 
whom judgment was entered. This is a decision 
of far-reaching importance ; because if an agree- 
ment is illegal for any cause, it cannot be sued upon. 


Consequently, if any successful claimant politely | p 


declined to pay 10 per cent. of the amount 
awarded to him, or any other sum, to the Legal 
Aid Society, that body would have no remedy 
against him. It was stated in the course of the 
proceedings above mentioned that during the last 
six years the society’s solicitors had recovered over 





100,0001. It is somewhat disquieting for employers 
to know that 10,0001. of this sum got into the 
hands of persons who are acting as the friends of 
the working man. 


Tue Toxyo ImperraL UNIVERsITY. 


The contents of the Calendar of the Tokyo 
Imperial University are always of interest to educa- 
tionalists, and the current issue, which has just 
come to hand, shows that progress is still being 
made. When we consider that it is little 
over forty years since the various institutions 
which now form the University were founded, 
the present state of efficiency and completeness 
is wonderful. All nected with it have kept 
themselves acquaint with the most recent 
developments in all parts of the world. One 
of the most striking features of the educational 
arrangements of Japan is that those who are 
directly responsible for them are occasionally re- 
lieved of their duties for one or two years, so that 
they may visit other countries and make themselves 
acquainted with the latest developments in their 
own departments. The University consists of the 
colleges of law, medicine, engineering, literature, 
science, and agriculture, and a university hall. 
The College of tant includes the four courses of law, 
politics, political economy, and commerce, with 
thirty-seven professorial chairs. The College of 
Medicine has two courses of medicine and phar- 
macy, with thirty-two professorial chairs. In con- 
nection with this college there is a course of State 
medicine. The College of Engineering embraces the 
ten courses of civil engineering, mechanical engi- 
neering, naval architecture, technology of arms, 
electrical engineering, architecture, applied che- 
mistry, technology of explosives, mining and 
metallurgy, with thirty-two professorial chairs. 
The College of Literature includes the three courses 
of philosophy, history, and literature, with twenty- 
four professorial chairs. The College of Science 
has nine courses—mathematics, astronomy, theo- 
retical physics, practical physics, chemistry, 
zoology, botany, geology, and mineralogy, with 
twenty-six professorial chairs. The College of 
Agriculture includes the four courses of agricul- 
ture, agricultural chemistry, forestry, and vete- 
rinary medicine, with thirty-one professorial 
chairs. In addition to the professors there is 
in each college a large staff of assistants, while 
laboratories, libraries, and museums are sup- 

lied for the experimental subjects. In the 
bollege of Engineering, in which our readers are 
likely to be most interested, the course of study 
extends over three years ; at the end of the first 
and third term in each year examinations are held ; 
at the end of the third year the students are 
required to send in a design and an essay for their 
graduation. The courses of study in each depart- 
ment are very complete, and the students have 
opportunities for gaining practical experience in 
works, although it must be admitted that these 
are not so thorough as when the college was in 
the Department of Public Works, and the 
students had the run of all the works in that 
department. The total number of students last 
session was 5242, and former students are to be 
found in every department of national life in Japan. 





PuysicaL Txstinc oF MecuanicaL Rupper Goons. — 
The methods used at the United States Bureau of Stan- 
dards for determining the aE eae of rubber 
are outlined in a circular, No. 38, issued by the Bureau. 
The processes of manufacture are briefly described, as 
well as processes for reclaiming rubber. The tension 
test is used to determine the more ~ ie physical 
properties, such as elasticity, strength, and ultimate 
elongation. The tests were conducted by machines 

igned and constructed at the Bureau of Standards, 
and in the apparatus for examining the elastic properties 
six specimens can be tested at once. This test consists 
in stretching specimens to a definite elongation, and 
measuring the permanent extension or the set after a 
specified interval of rest. The reduction in tension 
when rubber is stretched is tested in a similar piece 
of apparatus, in which the test-piece can be held at a 
definite elongation. mes are motor-driven, 
the speed being readily varied to suit conditions. 
Gauge-marks are placed on the test-piece, and from these 
rmanent set and ultimate elongation can be measured. 
he results are shown graphically. Rubbers vary con- 
siderably, and temperature affects them differently. The 
ureau therefore tests specimens in order to ascertain 
what effect continued heat at 160 deg. Fabr. has on the 
specimens, and with the object of establishing an acceler- 
ated ing test these temperature experiments are being 
extended. An analysis of the distribution of stress in a 
ring test-piece analysed shows that as a result of the 
uneven distribution of stress, the ring method does not 
develop the full tensile strength of rubber. 
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INDUSTRIAL NOTES. 


Tue Board of Trade has issued its twenty-fourth 
annual report on conciliation and arbitration in the 
United Kingdom. The report deals with 1911. 
According to this report the total number of work- 
people involved in disputes which began during the 
year was 961,980. The transport workers were mainly 
affected, and among the disputes connected with this 
branch of industry were :—(1) A national strike of 
seamen payee “oe in June, which was oy ed fol- 
lowed by a series of strikes affecting dock labourers, 
railway servants, carters, and other workpeople in the 
transport trades, and extending to the end of August ; 
and (b) 8 lock-out commencing in the last week of De- 
cember in the cotton-weaving industry in North and 
North-East Lancashire. The total number of work- 

ple involved in all disputes in the transport trades 
in 1911 was 448,618, and in the textile trades 221,433. 

Most of the labour disputes were due to ques- 
tions relating to wages and trade unionism. The 
great majority of the disputes were settled by direct 
arbitration between the parties involved or their 
representatives. As many as 84 per cent. of the 
settlements were in the nature of a compromise, 
less than 7 per cent. of all disputes were wholly suc- 
cessful from the workmen’s point of view, and rather 
more than 9 per cent. were wholly unsuccessful. 
Conciliation and mediation were much to the front in 
the disputes of the year, and the number of work- 
people affected by —— involving conciliatory 
efforts under the Conciliation Act of 1896 and in 
other ways wis 348,333. Settlements by arbitration 
affected only 7425 workpeople. In the aggregate the 
number of working days available for the whole indus- 
trial population, exclusive of agricultural labourers, 
is estimated roughly at rather more than 3, 100,000,000, 
and the aggregate duration of all the disputes in pro- 
ress during 1911 amounted to 10,319,591 working 
, or one day’s stoppage for every 300 days worked. 

Another report recently issued by the Board of 
Trade (Labour Department) is on Profit-Sharing 
Schemes. We have had occasion to allude to this 
question several times of late, and there is not much 
more to be said on the general question at present. 
The number of schemes now known to be in opera- 
tion is 133, the number of workpeople employed by 
the firms having such schemes being about 106,000. 
Since the commencement of these schemes nearly 
300 of them have been started, but of these only 
133 survive, and of these 81 have been started since 
1900, and 62 since 1905. Under the schemes at pre- 
sent in existence the number of workpeople who were 
entitled at the end of 1911 to share profits was 
57.3 per cent. of the total number of workers in 
the firms where these schemes were in force, and 
the average bonus for that year represented an 
addition of 5.5 per cent. to the wages of the 
participants. This percentage is also the average for 
the period from 1901 to 1911. It is stated that in 
more than half the cases of abandoned schemes the 
cause of discontinuance was traceable to falling off in 
business, and not to any inherent fault in the scheme 
itself. 





According to the monthly report of the National 
Union of Boot and Shoe ratives for November 
employment in the trade continues good, and is better 
than a year ago. Returns from firms omnes 
70,150 workpeople in the week ending October 
showed no change in the number employed, and an 
increase of 0.2 per cent. in the amount of wages paid 
compared with a month ago. Compared with a year 
ago there was an increase of 5 per cent. in the number 
employed, and of 8.1 per cent. in the amount of wages 
paid. At Leicester employment was reported as 
moderate with lasters and finishers, and fair with 
clickers and pressmen ; but a good deal of short time 
was reported, although there was an improvement com- 

red with a year ago. At Northampton and Ketter- 
ing also employment was good, and better than a year 
ago, but compared with a month ago there was a slight 
decline at Northampton. Army boot-makers at North- 
ampton were busy. At a a Leeds epee was & 
slight decline compared witha month ago and a year ago. 
Earplepment was in Scotland and rather better 
than a year ago. The matter of unauthorised strikes 
is again referred to in the report, and it is pointed out 
that the irregular and unauthorised methods of 
members attempting to secure redress contrary to 
rules only resulted in weakening the authority of the 
duly elected representatives of the members, and in 
no way strengthened the union. The total member- 
ship of the union on October 26 was 40,852. 





Our reference in ‘‘ Industrial Notes” last week to 
the remarks made by Mr. J. H. Thomas before the 
Industrial Council, when we suggested that the 
influence over the Irish railwaymen claimed by 
Mr. Thomas was not established by the facts of the 
last railway strike have been supported by the way 
his remarks have been received in Ireland. They 
appear there to have created little or no interest, 








and they are not likely to disturb in the least the 
attitude of the Irish companies. It is not at all likely 
that the Irish railwaymen will be at all anxious 
again to be made the tools of the English leaders and 
— and there seems little doubt that many of 
the railwaymen cherish a keen resentment against the 
meddling busybodies who led them into the strike 
last year—a strike that was really very unpopular in 
Ireland. If these agitators again attempt to set the 
men in Ireland against the railway companies, it is 
not likely to be the easy matter they appear to 
imagine, and public opinion will be entirely against 
them. Still, for all that, there is no knowing what 
some of the hotheads may try to do. 





A rather curious case came before Mr. Justice Pick- 
ford for judgment on Saturday last at the Leeds 
Assizes. It related to an action brought by the 
Durham Miners’ Association against the Weardale 
Steel, Coal and Coke Company, Limited, on account 
of a man named Herd. It appears that Herd had 
been detained in a mine, as he said, against his 
will, and the action was for false imprisonment, the 
plaintiff declaring that he was not allowed to leave the 
mine when he wanted to do so. The difficulty was 
caused by the fact that the plaintiff could not leave the 
mine unless he did so by the cage ; he could not walk 
out. Along with some other men on May 13, 1911, 
plaintiff went down the mine in a shift which nominally 
would have ended at 4 o’clock in the afternoon. The 
men refused to do the work uired of them, and 
it was thought by Mr. Justice Pickford that there 
was a boni-fide dispute whether the men ought to 
work under conditions in which they were entitled to 
refuse. 

It had been decided at the sessions that they were 
wrong in refusing to work. He was not prepared 
to that the miners had the right to leave the 
mine at any time they wished, and he was not pre- 
pared to hold that miners who refused to do their work 
were entitled at any moment to require that the cage 
should be put at their service. These, however, were 
not the circumstances in which the plaintiff was re- 
fused. The cage was there in circumstances in which 
the plaintiff would have been entitled to use it to 
leave the mine. As the plaintiff had contracted to 
work for the whole shift, the defendants contended 
that they were entitled to retain him in the pit 
till the end of the shift, and by not allowing him to 
leave they practically attempted to enforce the per- 
formance of the contract. This was a proposition 
which Mr. Justice Pickford thought po not be 
maintained. It was incorrect to say that if miners went 
down a pit to work a shift and declined to do work— 
declined even wrongfully—the mine-owners were 
entitled te detain them against their will until the 
end of the shift, although the cage a be going to 
the surface in circumstances in which the men were 
entitled to use it. Judgment was therefore given for 
the plaintiff. As, however, the detention was merely 
nominal, only nominal damages were given—namely, 
20s. and costs. 





At a meeting of the newly-elected council of the 
Shipping Federation, held in London on Friday last, 
it was resolved ‘‘ that the state of the shipping trade 
warrants a substantial increase in the wages of seamen 
all round the coast from January 1 next, and that 
meetings of the district committee to give effect to 
this resolution be held forthwith.” Information has 
also been received that, through the efforts of the 
Imperial Merchant Service Guild and an officers’ 
memorial addressed to one of the largest coasting 
companies on the River Clyde, some twenty-eight 
officers serving in the company are now to be provided 
with their food while in service on their vessels. This 
valuable concession is one of the pecuniary advantages 
to each officer to the extent of 26/. a year. It is also 
understood that a large London firm with foreign-going 
steamers have decided that arrangements shall now be 
made whereby each officer in future will havea full week’s 
leave each voyage on arrival home, provided that the 
exigencies of the service allow it. If this week’s 
leave cannot be granted to each officer, then the officer 
who foregoes his leave shall be granted an additional 
week’s pay. This concession means that each officer 
of the company will in future have fourteen days’ 
leave per annum with full pay or monetary compensa- 
tion in place of it. 





A preliminary Board of Trade inquiry was held at 
Caxton Hall on Monday last in order to decide who 
should appear next week at the public inquiry on the 
subject of Thames Lightermen’s Licences. The chair- 
man, Sir Robert Romer, said that he did not think 
the Court had any right to prevent —* from 
appearing, but arrangements must be made for the 
conduct of the general case on each side. The body 
that should support the bye-laws was clearly the Port 
of London Authority. e solicitor to this body (Mr. 
Glenshaw) said that the Authority would be repre- 
sented by council, and would be prepared to present 
the witnesses of other bodies which supported the 





bye-laws. The representative of the Watermen and 
Lightermen’s Union, which has a membership of 6000, 
said that he would oppose the bye-laws. Various 
other bodies concerned were present. The inquiry 
will open on Thursday next, the 12th inst., at 11 a.m., 
and sittings will be continued each day with the 
exception of Saturdays and Sundays, concluding each 
day at 4.30 p.m. 





The secretary of the Amalgamated Society of Railway 
Servants (Mr. Williams) recently stated at a meeting 
of railwaymen in Manchester that the Midland Rail- 
way Company had penalised workmen who had sup- 
ported ‘their comrades in the strike last year, a 
statement that has been emphatically denied by 
Sir Guy Granet, the general manager of the com- 
pany, who says: ‘‘In no case has any man been 
punished unless he has committed an offence which 
could not possibly be overlooked.” 


The Amalgamated Society of Railway Servants has, 
since the strike of last year, enrolled many new mem- 
bers. The total membership before the strike was 
under 100,000, and by the end of the year it had risen 
to 116,000. During the last nine weeks there have 
been added as many as 4503 new members, and this 
figure is not complete, as it refers only to a small pro- 
portion of the 800 branches of the society. From 
this it may be assumed that the increase of member- 
ship is much ter. The places in which the increase 
has chiefly taken place are aden, the south and the 
east, where unionism has hitherto been weakest. 
Proportionate increases are reported by all railway 
unions. 








Trade-union tyranny is again coming to the front 
among the miners of South Wales. Three thousand 
miners — at the large steam-coal collieries in 
the Garw Valley went out on strike on Monday last, 
on account of the employment of non-unionists. Out 
of 600 non-unionists, have been induced to join 
the Federation since notices were tendered, but the 
remainder decline to join. It is said that many 
collieries are affected, but the leaders have deeided to 
confine the strike to the larger pits. The result will 
be awaited with interest, as the leaders say that the 
men will not go back to work while non-unionists are 
employed. 





An application for a further advance in wages is 
expected from the Welsh miners, and a meeting of the 
men’s section of the Coal Conciliation Board for 
England and Wales has been called to consider the 
advisability of making application for a further 
advance of 5 per cent. An advance of 5 per cent. 
was made last October as part of a new agreement for 
the regulation of wages within the area until March, 
1915, and the wage now paid is 55 per cent. above the 
standard wage for 1888. The application for a further 
advance is thought by the men to be justified, although 
the last advance was made only about seven weeks ago. 
The men say that the present demand for an advance 
would be more than it is were it not for the fact that 
under the rules of the Conciliation Board alterations 
in wages are limited to 5 per cent. 





A conference was held at the offices of the Parlia- 
mentary Committee of the Trade Union Congress in 
London on Tuesday last, under the presidency of Mr. 
W. Thorne, MP, between representatives of a 
number of unions in the building trade in order to 
consider a scheme for a central fighting fund to be 
controlled by an executive committee representative 
of the subscribing societies and leaving complete 
autonomy to each union as far as its friendly benefits 
are concerned. It is not very long since a vote was 
taken on the question of amalgamation by unions 
containing a total membership of 117,371, and in the 
ballot 31,571 supported the scheme, while 12,156 were 
against it. The support the pro 1 then received, 
however, was not considered sufficient to warrant its 
being carried into effect. The discussion was adjourned 
till the following day. 





Prrsonat.—Mr. 8S. Utting, of Leadenhall Chambers, 
4, St. Mary Axe, has been appointed sole British repre- 
sentative for the firm of Louis Prat, Paris, the patentee 
and maker of the Prat induced-draught plant. 





Tue British ExecrricA, AND ALLIED MANUFAC- 
TURERS’ ASSOCIATION (INCORPORATED).—By the courtesy of 
the Council of the Institution of Electrical Engineers, 
the annual eral meeting of this Association will be 
held in the lecture theatre of the Institution, Victoria 
Embankment, London, W.C., on Friday, January 24, 
1913, commencing at 2.30 p.m. The business of the 
meeting will include the reading of the annual report 
and t and the election of five members of 
Council to fill retirements under the Articles of Associa- 
tion. The annual dinner of the Association will be held 
in the evening of the same day, the Right Hon. Lord 
Ampthill, G.C.LE., &c., President of the Association, 
will preside. 
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THE TELEPHONE TRANSFER. 
(Continued from page 720.) 

On Friday, the 22nd ult., the Solicitor-General, 
resuming his speech on behalf of the Postmaster- 
General, dealt with the clause in the agreement which 
rovides that the plant taken over from the National 
Telephone Company shall be valued with regard to 
its suitability for the Postmaster-General’s telephone 
service. This clause is not to be found in the Tramway 
Act, the words of which are otherwise similar ; 
and the Solicitor-General contended that its effect 
was to make the value of the plant less in cases 
where the type of plant used by the company was 
not that used by the Post Office. That applied par- 
ticularly to cement ducts, overhead wires, and mag- 
neto exchanges, the Post Office using other types 
of duct, putting their work underground, and chang- 
ing magneto for central-battery exchanges as soon 
as practicable. Under the “4 valuation no 
allowance was made for that. e Post Office made 
allowance by having regard, in depreciating the rein- 
statement cost, to normal or effective lives, and not to 
physical life. It could not be assumed just because 
the Post Office became the owner of the system, thata 
pole, for example, would remain in situ for the whole of 
its natural life when it was known to be a fact that, in 
the history of both the Post Office and the company, 

les were removed for various causes before the end of 
the physical life was reached. He regarded the + gy 
ment as meaning that the plant must be suitable to 
the business of the Postmaster-General. Mr. Justice 
Lawrence said he thought it meant rather that it should 
be suitable to the service than to the business. The 
Solicitor-General replied that the plant would remain 
subject to the same normal risks—e.g . diversion of 
route, after the transfer. Mr. Justice Lawrence 
doubted if anything which might happen to the plant 
after the transfer could be regarded as affecting its 
value at the date of transfer, but the Solicitor-General 
argued that allowance must be made for the fact that 
the plant would not in the ordinary course of busi- 
ness be left in situ till it fell to pieces, so to speak, 
and that point must affect its value. Possibly the right 
view was to take some intermediate period between 
the effective and the physical life. Various factors to 
which the Post Office attached importance had not 
been considered by the company. Among these were 
electrolysis, faulty spare wires, overloaded poles, and 
obsolescence. All these, in varying degrees, lessened 
the value of the plant, and the Post Office had allowed 
for them by giving shorter lives to those portions of 
the plant to which they applied. The company dis- 
regarded them. A reference to the legal cases on the 
subject concluded the Solicitor-General’s speech, which 
had lasted 94 days. 

Sir Alfred Cripps immediately began his reply on 
behalf of the National Telephone Company. He 
objected to a large part of the Post Office arguments 
as being entirely theoretical. The valuation was 
admittedly an artificial one, for on the statutory basis 
& prosperous company would have just the same value 
as one which had proved a complete failure. That 
was the law, and therefore the problem could not be 
approached from the point of view that absurd results 
followed on the application of certain common-sense 
tests. The statutory terms had to be applied, however 
they worked out. The value was value on those terms 
to the vendor, and the use the purchaser was -.~ 
make of the plant purchased was immaterial. he 
company did not claim what the system had cost them 
-they brought evidence to show what the most econo- 
mical method of reconstruction was, and relied on 
their own experience. They had done the work them- 
selves, as this was the most economical way. The 
Post Office substantially did the same. These two 
were the only authorities who had any experience in 
such work. The Post Office figures corroborated his 
as to cost, and he did not regard the estimates prepared 
by contractors who had not done the work, and were 
not going to do it, as very valuable. Even so, the Post 
Office had not called those contractors who had actually 
done work for them—Messrs. Mowlem, Aird, and 
Griffiths—but had brought forward purely theoretical 
evidence. Sir Alfred then dealt briefly with the cost 
of raising capital. Mr. Justice Lawrence said his 
objection to the company claiming that was that if the 
claim were allowed the purchaser would have to pay 
twice on that, since he would have to pay to raise 
his own capital. Sir Alfred said it was still part of 
the cost to the company of constructing the plant. 
Mr. Snell’s valuation was on a wrong basis, since he 
assumed a tender on December 31, 1911, whereas the 
work had to be complete on that date. He also 
a d the contractor had the inventory of the plant 
before he tendered, but had not allowed for the cost 


of preparing it. 

Sir Alfred then Base to depreciation. For that 
purpose the life of the plant had to be ascertained, and 
the parties differed as to what “life” was. Sir 
Alfred argued that the life to be taken was the life 
in situ for the period of the plant’s efficient use under 
conditions obtaining on December 31, 1911, without 





regard to alterations of conditions consequent on chang- 
ing business. That eliminated the business element 
altogether. It was admitted that business considera- 
tions could not enhance the value of the plant, and they 
should not be allowed to depreciate it. Mr. Justice 
Lawrence said that was so under the Tramways Act, 
but here it was contended that the words ‘having 
rd to its suitability to the Postmaster-General’s 
telephone service” brought in the business element. Sir 
Alfred argued that those words, if they had any effect, 
really went to enhance the value of the plant, since it 
was admitted that the major portion of it was suitable. 
Suitability must have referred to the time of transfer, 
not to ——_ conditions arising subsequently. If the 
element of obsolescence or inadequacy were eliminated, 
Sir John Gavey, who had given evidence for the Post 
Office on that point, did not reduce the life of the plant 
for any other reasons. It was not suggested that plant 
was not mage | suitable to the service at the time 
of transfer, only that as business conditions changed it 
would become unsuitable. There was some suggestion 
that certain magneto exchanges were actually unsuit- 
able, but no quantitative evidence had been given 
on the point, and the claim could not be uced 
because of a mere suggestion. If plant were defective 
and out of order, the company must put it right, but 
that did not reduce its life nor make it unsuitable. 

Another suggestion on the part of the Post Office 
was that electrolysis shortened the life of lead-sheathed 
cables. The evidence did not justify any such conclu- 
sion. The company’s experience was that it was 
wholly negligible, and the Post Office, although their 
underground cables had been down since 1902, had 
been unable to produce a single instance in which 
damage had resulted to a cable from that cause. 
Theoretically it was, of course, —. but the ques- 
tion was a practical one, and there was no evidence 
that practically the life of a cable was shortened by 
electrolysis. Turning to the Solicitor-General’s three 
useful checks, Sir Alfred said, taking the statement of 
the Post Office as to the cost of the work done by them 
for the company at Chester, as being accurate and 
fair at the time it was executed, those figures of the 
Post Office confirmed the company’s present figures. 
They had added 15 per cent. on the top of wages, 
materials, local supervision, contractor’s profit, and 
consulting engineer's fees in order to cover adminis- 
tration and establishment charges. If a similar basis 
were taken in the present instance, the figure arrived 
at would be more than the company’s claim. The 
second check was to take the capital cost per station. 
In that case the Post Office helt cual made a com- 
parison between a figure on their side which included 
only materials and wages, and one which covered the 
company’s whole claim. If, to the Post Office figure 
the proper items were added in order to obtain a fair 
comparison, their figure worked out at 41.75/. per 
station, as against the company’s claim of 38.1/. The 
table put forward by the Solicitor-General giving a 
Post-Oftice cost of 25.99/. was wholly misleading. e 
capital cost had been taken from a Post Office return 
which admittedly included no salaries and no adminis- 
tration charges. The Solicitor-General, interposing, 
said that was simply adding to the Post Office valuation 
items which they alleged were inadmissible. Mr. 
Justice Lawrence pointed out that the figures put by 
Sir Alfred did not purport to justify the claim, but 
were only for the purposes of comparison. It was 
impossible to obtain a proper comparison unless the 
same figures were added or left out on both sides. 

Sir Alfred Cripps then dealt with the third check 
used by the Solicitor-General. This consisted in 
showing from the company’s published balance-sheet 
that the amount now claimed was greater than the 
sum shown in the accounts as having been spent on 
plant. Sir Alfred said that was fallacious, first because 
certain sums attributed to maintenance in the accounts 
were really capital expenditure, and secondly because 
the figure in the balance-sheet did not include such 
things as contractor’s profit, cost of raising capital, 
interest during construction, &c., which were properly 
claimable in a valuation of this sort. In any case the 
valuation had to be arrived at quite independently of 
the published accounts. 

In general criticism of the Post Office case, Sir Alfred 
said it was really on theoretical and contractots’ 
evidence, and not on Post Office experience. To 
put agreed figures for material and labour before a 
contractor, and ask him what percentage he would add 
for supervision and profit was of no value. A con- 
tractor considered those things while he was making 
up his figures for material and labour. Before an 
Post Office officials had been called, Mr. Snell h 
been in the box as an expert for 14 days, and he 
admittedly was not a telephone engineer, and had no 
sen of telephones, capable though he was in 
other respects. The Post Office valuation was pre- 
pared by him and Mr. Andrew Young, who was also 
unconnected with the Post Office ; neither had based 
his evidence on an examination of the Post Office books. 
Mr. Justice A. T. Lawrence said he thought Mr. Snell had 
reason to complain of the contracts given him by the Post 





Offize, which turned out to be for work which had not 


been done, and Sir Alfred agreed ; but said the matter 
had lost much of its importance now that materials 
and labour were . 

Continuing, Sir Alfred commented on the fact 
that it was only after the experts and contractors 
had been taken that the engineer-in-chief to the 
Post Office had been put in the box. And then 
the only figures given were for an _ infinitesimal 
amount of work spread over one year in the North 
Wales district. The Post Office, having all their own 
experience and records as to the cost of work, delibe- 
rately gave them the go-by, and relied on outside and 
theoretical estimates. Even taking the contractors’ 
evidence, many items which were not otherwise in- 
cluded were said to come out of the 10 per cent. profit ; 
but Sir George Gibb’s evidence given for the Post Office 
had negatived this, for he said definitely that it all 
went into the contractor’s pocket, and, he hoped, stayed 
there. Sir Alfred submitted that the contractors’ 
evidence was wholly unreliable, and could not be set 
— the actual experience either of the Post Office or 
the company. The Court then adjourned till Monday, 
the 2nd inst., when Sir Alfred Cripps said he would 
deal in more detail with the actual ya of the claim. 

When the Court met again on Monday last, 
Sir Alfred Cripps announced that a final agreement 
had been come to on reinstatement cost, or new cost, 
of plant, and there was now no outstanding figure. 
The amount agreed was 10,239,345/. That covered 
material, labour, freight, and casualty insurance. 
The Court was thus left to decide the proper amount 
to be added for on-charges. The company claimed 
8,292,750/., and the Post Office offered 1817,5611. 
After deciding this, the Court would have to assess 
the proper amount for depreciation, and so for the 
ultimate sum payable. 

Sir Alfred then dealt with the claims for local 
and head-office engineering, 1,297,508/. and 667,611/. 
respectively. The Post Bitice offered 600,128/. and 
574, 1381., bat also said their figures included adminis- 
tration, which the company claimed se tely. The 
assertion that the amounts were inclusive was not 
justified by the evidence, as the Post Office wit- 
nesses themselves had admitted their figures did not 
really include administration, but were engineer- 
ing only. Under administration, Sir Alfred said, 
came such items as general manager, solicitor, stores 
and audit. The Post Office contention was really that 
those had nothing to do with construction. That was 
& matter for argument. Turning to the basis of the 
actual figures given by Mr. Slingo, the Post Office 
engineer-in-chiei—namely, a certain period of work 
which had been investigated in North Wales-——Sir 
Alfred said it entirely justified his case. Mr. Ogilvie, 
for the Post Office, had given 124 per cent. on labour, 
freight, and materials as a proper figure for engineer- 
ing, and that, applied to Mr. Slingo’s figures for works 
cost, gave a result far above the company’s claim. In 
fact, wherever the actual Post Office figures were taken, 
instead of contractor’s theoretical estimates, the com- 
pany’s figures were seen to be eminently reasonable. 

Turning to the oer own Ggure, Sir Alfred 
admitted it was taken from a period during which the 
capital expenditure was less than the avera If the 
Court thought right, some adjustment could be made 
for this, but he thought the ratio of supervision to 
cost would not be substantially altered. It had also 
been assumed that the ratio of supervision to main- 
tenance was the same as to construction. That, Mr. 
Gill had explained, was because it was impossible to 
allocate supervision accurately between the two. The 
Post Office had found the same difficulty. 

Mr. Justice Lawrence intimated on Wednesday that 
before Sir Alfred finished he would ask the Solicitor- 
General to address the Court further on the justice of 
the claim for cost of raising capital, on which he had 
been stopped by the Court before. Sir Alfred would, 
of course, be entitled to hear what the argument was 
before concluding his speech. 


(To be continucd.) 





Tue Titiinc-Srevens Mortor-Bus.—Since its intro- 
duction some four years ago considerable pr has 
been made in the application of the Tilling-Stevens 
petrol-electric system to the ae emer of motor-vehicles, 
and it wy Sy ny proved itself capable of —_ 
standing the heavy duty imposed u it in working 
prs oe Be in the don traftic. As the result of ex- 
haustive tests the system has been adopted by Messrs. 
Tilling for their entire fleet, which, including those at pre- 
sent on er, comprises some 200 vehicles, whilst several 
provincial corporations have also adopted the system on 
motor-buses running in connection with their tramways. 
In the more recent designs the arrangement of the elec- 
trical control-gear has modified, and this is now 

laced upon the dashboard, where it is more accessible 
i inspection, and also less ex to the weather. For 
use in hilly districts Messrs. W. R. Stevens, Limited, 
have recently designed a 40-horse-power chassis, and a 
number of motor-buses of this type are being supplied 
by them to the Liverpool Corporation. These vehicles, it 
is interesting to note, only weigh some 34 cwts. more 
than the standard 30-horse-power omnibus used in the 
London service. 
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MR. GUSTAF DALEN. 

Tux Nobel prize for physics has this year, and, we 
believe, for the first time, been awarded to a practical 
engineer. The recipient, Mr. Gustaf Dalén, is a 
Swede, and is widely known for his scientific research 
and for several practical inventions of international 
importance. Mr. Dalén was born at Stenstorp, on 
November 30, 1869 ; he first attended the Chalmers 
Technical High School, Gothenburg, and afterwards 
the Zurich Polytechnic School. On his return to 
Sweden Mr. Dalén commenced the series of investi- 

ations which have rendered him famous. He also 
invented modifications in the gas-accumulator systems. 
His acetylene-gas accumulator consists of a steel 
receiver, filled with a porous substance, prepared with 
asbestos and soaked with acetone ; this forms a number 
of capillary cells, er the acetylene molecules 
from being pressed hard together and thereby leading 
to a ssible explosion. The Dalén accumulator can 
absorb gas to the extent of a hundred times its own 
volume. 

Further improvements made by him secured for 
his gas-accumulator its present importance, foremost 
amongst these being his so-called sun-valve. Prior to 
this latter invention, however, he arranged the com- 
bination of the gas-accumulator with the flash or inter- 
mittent lightforusein buoys. From thegas-accumulator 
the gas is conveyed through a pipe to a small receiver 
placed immediately beneath a constant flame and 
closed by a valve. The gas pressure of the accumu- 
lator opens’ the valve and the small receiver is filled. 
When this is done the valve closes automatically, and 
at the same momenta lever connected with the valve 
comes into lay, and gas from the small receiver is 
supplied to the ame. ‘he gas isignited and consumed 
in a portion of a second, producing the requisite flash, 
when darkness again prevails until a further small 
amount of gas is forced out and ignited in the same way. 

This automatic arrangement, however ingenious, 
had the drawback of continuing to act both by 
night and by day, and Mr. Dalén invented his sun- 
waive to cause it to stop in the day-time; it 
starts working, as formerly, in dark or fogg 
weather. The sun-valve is combined with two small 
rods made of a metal having an exceedingly high 
expansion coefficient ; one rod is black and the other 
bright. The black rod, absorbing more rays than the 
bright rod, becomes warmer, and expands more than 
the other. This difference in expansion acts upon a 
lever which operates the gis-valve, and the artificial 
light is extinguished. This invention. has now been 
perfected to such an extent that lighthouses fitted 
with the appliance can be left unattended for a long 
period. It has also been widely adopted, among 
other places, along the whole of the South American 
coast and on the Panama Canal. The gas-accumulator 
is also being used with signal lights for railways. 

We are sorry to add that in September of last 
year Mr. Dalén, through a gas explosion, unfortu- 
nately lost his eyesight, but it is generally hoped that 
he will be able to continue his work. 








Leeps SEweRAGE.—A commencement is about to be 
made with the first half of an important scheme of main 
intercepting sewers at Leeds. e works proposed will 
involve an outlay of 200,000/.; it is hoped that they will 
be completed in four years. When the scheme has been 
completed the cost of disposing of the sewage will be 
considerably reduced, as pumping will be replaced by 
gravitation. 





Tue Institute or MrtTats.—As was announced at the 
autumn meeting of the Institute, held in London in 
September last, the annual general meeting of the Insti- 
tute, which in former years has been held in January, will 
next year take place in the spring, the dates selected by 
the Council being March 11 and 12, 1913. By the courtesy 
of the Institution of Mechanical Engineers the meeting 
will again take place at Storey’s Gate, Westminster, 
S.W. In the evening of the first day the fourth annual 
dinner will take place. Amongst the papers that will be 

resented will be Dr. G. Bengough’s second report to the 
Yorrosion Committee, in which he will d with the 
results obtained from the experimental condenser which 
has been running continuously at’ Liverpool since the 
beginning of April. Various data have n collec 
concerning temperature, amount of water condensed, 
vacuum, &c., which show that ths conditions to which the 
condenser tubes have been subjected reproduce as closely 
as can be expected average conditions of service in the 
mercantile marine. Three tubes of each composition 
represented in the plant will be withdrawn in December, 
cut up longitudinally and subjected to a detailed examina- 
tion, chemical and physical. The research into the 
causes of the corrosion of condenser tubes, which is cost- 
ing 100/. per annum, will not be completed for another 
2) years. As the funds at present in hand will not permit 
of the research being carried on beyond the end of the 
resent year, the committee earnestly hope that indivi- 
uals and firms interested in the subject will afford the 
necessary financial assistance, which should be sent to 
Mr. G. Shaw Scott, M.Sc., the secretary of the Institute 
of Metals, Caxton House, Westminster, S.W. A ballot 
for the election of new members will take place thir 
month. In order that their names may be included in the 
ballot, applicants for membership should send in their 


DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS. 
(Specially compiled from Official Reports of London Metal and Scotch Pig-lron Warrant Markets.) 
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In the accompanying diagrams each vertical line represents a market day, and each horizontal line 
represents 1s. in the case of tin-plates, hematite, Scotch and Cleveland iron, and 11. in all other cases. 
The price of quicksilver is per bottle, the contents of which vary in ng ee es 70 lb. to801b. The metal 


prices are per ton. Heavy steel rails are to Middlesbrough quotations. 


in-plates are per box of I.C. cokes. 





forms to the secretary on or before December 16. 
Candidates elected as a result of the ballot will be 
entitled to receive a copy of the forthcoming issue of the 
Journal of the Institute of Metals, vol. viii., which will 
contain a full report of Sir Alfred Ewing’s May 
lecture on ‘*The Inner Structure of Simple Metals,” as 
well as a verbatim report of the recent London meet- 
bed the Institute and the usual abstracts of papers 

ting to the metallurgy of the non-ferrous metals. 
As a result of a suggestion contained in a paper on ‘‘ The 
Nomenclature of Alloys,” read by Dr. W. Rosenhain, 
B.A., before the Institute of Metals in January last, a 
committee, consisting of representatives of the Institute 
of Metals and allied societies, has been appointed under 
the nameof ‘‘The Nomenclature Committee,” and will 
shortly hold its first meeting. The following representa- 
tives on this Committee have been appointed :—Dr. W. 








Rosenhain, B.A. (chairman of Committee), Mr. G. A, 








Boeddicker, Professor H. C. H. Carpenter, M.A., Ph.D., 
Dr. Cecil H. Desch, Engineer Rear-Admiral G. G. 
Goodwin, RN., Mr. G. Hughes, Sir Gerard Muntz, 
Bart., Mr. A. E. Seaton, Professor T. Turner, M.Sc., 
Mr. W. Murray Morrison, Mr. G. Hughes, Sir W. E. 
Smith, C.B., Mr. Alexander Cleghorn, Hon. Sir C. A. 
Parsons, K.C.B., and Professor W. R. Hodgkinson, 
Ph.D. It is proposed that this list shall be further 
extended as may be found desirable. Another new 
Committee has been appointed by the Council for the 
pur of assisting the Dominions Royal Commission 
in their inquiry into the question of the supply of non- 
ferrous metals and ores inthis country. A report dealing 
with this subject is being prepared by the Committee, of 
which Professor T. Turner, M.Sc., is the honorary secre- 
tary; others members being Mr. G. A. dicker, 
Mr. W. Murray Morrison, Sir Gerard Muntz, Bart., and 
Mr. Leonard Sumner, M.Sc. 
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A CONTRIBUTION TO THE THEORY OF 
REFRIGERATING MACHINES.* 


By Joun H. Grinpiey, D.Sc. (Member), Principal, 
brawford Municipal Technical Institute of Cork. 


Introduction.—In the author’s study of vapour-com- 
pression refrigerating machines he has often been incon- 
venienced by the fact that the available diagrams showing 
the heat properties of the refrigerants CO, and NH; are 
drawn to scales the units of which are in the C.G.S. 
system, and not in the, at present, more familiar British 
units, and the tables giving the heat properties of the 


Fig.1. reMPERATURE ENTROPY (T-9) ; 
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Description of a New Cycle of Operations.—Fig. 1 shows 

a T-p (temperature-entropy) diagram for CO, giving a 
—— cycle of operations for the refrigerant as 
ollows :—Let A B C be the boundary line for the liquid 
and dry vapour of CO, drawn in the usual manner, and 
let the lines AC and BE be drawn at the lower and upper 
temperatures ¢, and ¢ at which the refrigerant takes in 
its heat and, in the main, rejects its heat respectively. 
Further, assume the com 10n to be dry and adiabatic. 
Starting with the liquid in condition represented by 
the point B just before freely expanding it through the 
throttle, we should by using an expansion cylinder and 
expanding the liquid to the lower temperature adiabati- 
cally obtain the refrigerant in condition represented by D ; 
but, owing to the abolition of the ex ion cylinder, the 
actual condition of the refrigerant after free expansion is 
represented by D,, the area under D D, (D D, M, M) being 
equal to the area A,B D, the curve A,B being a constant- 
ressure line through B. The refrigerant now takes up 
eat represented by the area D, C N M, until it becomes 
dry vapour represented by point C, and it is then com- 
wo Ae adiabatically, as represented by CG, until the 
pressure reaches that given by the constant-pressure line 
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liquid and saturated vapours of these refrigerants some- 
times show discontinuities which mar the conclusions 
made when discussing particular problems requiring a 
knowledge of differences between conseeutive or near 
numbers in those tables. Hence, since he desired to 
bring to the notice of refrigerating engineers a new cycle 
of operations in refrigerating machines, which would 
indicate that inc performances could be obtained 
from such machines, the author has included in his paper 
certain tables and diagrams which he has used in his work, 
English units being used throughout, and no improbable 
discontinuities of moment appearing in the tables. ‘ 

Apart from these tables and diagrams, the discussion 
from a theoretical standpoint of the new cycle of opera- 
tions referred to forms the main part of this paper, the 
advantages of the new cycle being clearly shown, espe- 
cially when the temperature of the condensing water is 
high; and though the cycle has not been tried in practice, 
so far as the author is aware, a discussion of its merits 
might lead to some conclusions of practical value. 





_* Paper read before the Institution of Mechanical 
Engineers, November 22, 1912, 





EG drawn through E, after which it is condensed back 
to its original state represen y B. ; 

This is the usual cycle and diagram discussed in the 
text-book, and it is there shown that the work done (W) 
in the compressor is represented (in heat units) by the 
area ABGCA, and the refrigerating effect (R) by the 


area D, C N M,, the ratio R of these two areas giving 


(n) the coefficient of performance. r 

It is a well-appreciated fact when using CO, that under- 
cooling the liquid before freely expanding it shows a 
marked improvement in the ormance of the machine, 
and it occurred to the author that the follo alterations 
in the cycle would show some gain in the performance. 

The cycle of operations in actual machines being a 
continuous one, let the relatively hot liquid in condition 


represented by B, Fig. 1, before passing the throttle be 
through a narrow tube surrounded by a second 
tube, h which the cold, dry vapour in condition 


represented by before compression passes, the liquid 
and vapour flowing in opposite directions, so that the 
transfer of heat can be effected in as near as le a 
regenerative manner. By doing this the liquid could be 





cooled down ee before being freely expanded, 
while the vapour would have become superheated to 
a, the upper temperature ¢. If the ific 
eats of the liquid and vapour were equal, the quid 
could be practically cooled to the lower temperature ¢,, 
while the dry vapour became superheated to ft. In 
reality, owing to the difference in the specific heats, the 
dry vapour takes up heat as represented by the area 
under CH, Fig. 1, which is a constant-pressure line 
through C, and the ae has been cooled to a tempera- 
ture represented by K, where the whole area under 
B K is equal to the area under C H, one ares representing 
the heat given up by the liquid, and the other that taken 

a 7 | condition of Cn gin tel b 
ow the condition of the ing re ted H, 
let the cylinder be well jnckesed by condensing “a: 80 
as to produce compression as nearly as possible isothermal. 
The compression operation would then be represented 
by the constant temperature line H E, after which the 
vapour is condensed and returned to condition B, where, 

in turn, it could be undercooled to K. 

KL 


a) 


The free expansion operation would then 
liquid into condition cqenated by L,, where area 
= area under L I. © cycle of operations is then 
represented by K L, CH BK. It involves :— 

1. Undercooling of the liquid before free expansion. 

2. Superheating of the vapour before compression. 

3. Isothermal compression. 

Comparing this cycle with the usual cycle of o tions, 
we find that the work done in the compressor (W) is repre- 
sented tor the latter cycle by ACG B A, and for the new 
cycle by ACH BA. The difference between these areas 
resolves itself into the difference between the triangular 
areas E F Gand FC H, a difference obviously very small, 
and we may take the work done to be the same in the 
two cycles. As rds the refrigerating effect (R) the 
gain is at once obvious, the area under L,C repre- 
senting the new refrigerating effect as against the 
area under D,C for the old cycle. The ratio nD 
represents the fractional increase in R, and the area under 
L, D, the net gain in R. 

To give actual figures for the values of W and R in the 
two cycles the author has caloulated in B.Th.U. the 
numbers a in the following table, the suffixes 1 and 2 

r) 











distinguishing the old and new cycles respectively. 
U Tempera- Increase 
Pree | fF lw. lWo.| Ry. | Ro eh = mp. R2 = py! im Per- 
sure, | témite, ["h 2) | Se lw, ™ We | form. 
* | Deg. Fahr.| ance. 
Ib. per | | per cent 
sq. in. | 
800 20 | 65.7 |10,9/11.0/78.9 93.3) 7.24 | 8.49 17 
800 10 | 65.7 |14.2/14.1/79.4 95.7, 5.59 | 6.77 21 
800 | 0 | 65.7 |17.2/17.5/79.5 97.6 4.62 5.58 21 
1000 | 20 82.5 |15.0/14.5/59.4.79.5 396 | 5.48 38 
1000 | 10 | 82.5 |18.7/17.9/69.9/81.8 3.20 | 4.57 43 
1000 | 0 | 82.5 |21.3/21.5/60.0 83.6 275 © 3.89 41 
1200 | 20 | 90.0 |18.4/16.9/59.2/79.8 3.22 4.73 47 
1200 | 10 | 90.0 |22.4/20.2/59.7/81.9 2.66 4.06 58 
1200 | 0 | 90.0 |26.3/23.9/60.8 836 227 3.60 53 





The figures in the last column lead to the conclusion 
that large increases in the performance of vapour-com- 
pression machines might be expected to follow from the 
adoption of the new cycle, especially when using con- 
densing water at high temperatures. The new cycle 
would therefore be expected to give the best improve- 
ments when used in machines working in hot countries. 

For NH; machines an examination of the r-¢ diagrams 
for the old and new cycles would show that increases in 
performance would also follow from the adoption of the 
new cycle, but they may be more difficult of realisation 
in practice. Assuming the compressions to be strictly 
adiabatic or isothermal, as the case may be, the caloula- 
tions on the 7-¢ diagram would show a gain in perform- 
ance sometimes as high as 20 per cent., part of which 
should undoubtedly be obtainable in practice. 

he working of the proposed cycle involves two addi- 
tions to the usual machines: first, an efficient water- 
jacket to the compression 7. so that the compression 
may be as nearly as le isoth ; and, second, a 
simple arrangement of inner and outer tubes as described, 
by which the cold vapour before compression can take 
up from the relatively hot liquid before passing through 
the expansion-valve as much of its heat as possible, the 
transfer being accomplished in as nearly as possible a 
regenerative manner. , 

Construction of the Tables for CO, and NH,.—Notation 
used eg gry and the units in which they are given 
in Tables I. and II. 


p= oo ae on the refrigerant, pounds per square 
inch. 

¢ = temperature in deg. Fahr. 

7 = absolute temperature. 7 = 459.6 + ¢. 

8 = specific volume of liquid, cubic feet. 

v = specific volume of dry vapour, cubic feet. 

L = latent heat of evaporation, B.Th.U. per pound. 
S = heat of the liquid, B.Th.U. 4 — 
H = total heat of evaporation, B.Th.U. per pound. 


? = entropy. 
¢w = entropy of the liquid. 


Two other functions are used—i and y—which facilitate 
calculations on refrigerating machines, but which do not 
enter into the tables, though they will be used later. 

Table I., for —The table in Zeuner’s ‘‘ Technical 

ynamics”* formed the basis of the interpolation 
work necessary for the new table here given (page 791), 


* English translation by Klein. 
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at the oe tables _ fat mee to ogre wary Saoml 3 
igures in the new table being given for every 5 deg. r. 

The construction of the table given by Zeuner is well THE THEORY OF REFRIGERATING-MACHINES. 
described by him, the only point to which attention need 
be called is that the constants in Mollier’s formula for L 
—viz., L=a7°* (b — 7) “—are slightly changed from 
the value given by him to o=1. and b = 548.03. 
Recent work seems to indicate that the values of L so 
obtained may be too small, but the evidence is too in- 
conclusive to enable any corrections to be made even if 








: bc DIAGRAM FOR CO). (AFTER lessens 


n 

Table II1., for NH;.—The NH; table given by Zeuner has 
a discontinuity which is very inconvenient when making 
calculations. e trouble arises from the fact that two 
sets of data are available, and one of these, which 
happens to be the more reliable, applies only to tem- 
peratures above 32 deg. Fahr. After close examination 
of the figures and much calculation, the experiments of 
Dieterici on specific volumes, and his calculations of L 
have been taken as the basis of the tables for tempera- 
tures above 32 deg. in the same manner that Zeuner 
adopted. At temperatures below 32 deg. Fahr. use has 
been made of Franklin and Kraus’s result that at — 27.4 
deg. Fahr. the latent heat of NH, was 613.8 B.Th.U. It 
was difficult to form a good connection between this 
value and the latent heats above 32 deg. Fahr., but since 
it is hardly likely that the latent heat would vary in such 
a manner as is shown by the older tables, a formula like 
that suggested as an approximate one by Dieterici— viz., 
L=a s/t —t, where ¢ is the critical temperature, 
should serve to connect the values. The only reasonable 
formula which gives results agreeing fairly well with 
Dieterici’s figures above 32 deg. and Franklin and Kraus’s 
figure for L at — 27.4 deg. was found to be 


L = 40,326 (266.9 — t)-48 ° - @ 


To illustrate these results, the curves in Fig. 2 have 
been drawn; the line A B represents results obtained 
from (1), the points shown as crosses are obtained from 
Zeuner’s tables, and the — C represents Franklin and 
Kraus’s result. When the scales on which this diagram 
is drawn, and the uncertainty attaching to me | particular 
absolute value of L, as plotted, are considered, the better 
plan appeared to be to discard the values of L below 
32 deg. Fahr., as o— by Zeuner, and adopt the values i 
given by (1), which have many points in their favour. } 

The pressure-temperature relation agrees with that ENTROPYO= i > 
given by Zeuner, the values of p and 7 being found to ' 
agree with those given by a formula of the type given by : y | 

NTHALPY 0 


Nernst—viz., p= A+ Blogr+Cr+2 with suitable : 
T 
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values for the constants. The values of oP were 
/ 


obtained from this equation. 

The specific volumes above 32 deg, Fahr. are peated 
those given by Dieterici, and a agree therefore wit 
Zeuner’s figures. Below 32 deg. Fahr., in the absence of ! 
other data, v has been calculated from the values of L by 
means of the well-known thermodynamic relation 


dp yy IL 
dt T 


i=eo 
C= 25 

= 
i=50 
Ai 


the values of v thus found giving a good connection with 
those at temperatures above 32 deg. Fahr., s being taken 
as 0.0256 cub. ft. | 

Difficulties were experienced in calculating S, for the 
existing data are so very inconsistent. Above 32 deg. 
Fahr., Dieterici gives for the specific heat of liquid NH, 

ec = 1.118 + 0.001156 (¢- 32), Fig. 
and this has been taken to hold for temperatures below sits 
32 deg. Fahr., all other formule showing an improbably 
large variation of c with ¢. From this equation we get 
for the heat of the liquid— 
S = 1,118 (¢—32) + 0.000578 (¢—32)2. Y 

The calculation of the remaining columns in Table II., 
page 791, offers no difficulty. 

On certain diagrams which render easy calculations 
on Refrigerating- Machine Per formances.—The well-known 
7-@ diagrams have simple properties appreciated by engi- 
neers, for the work done in the compression cylinder, and 
the refrigerating effects produced are represented by areas / / 
on these diagrams. A 7-¢ diagram for CO,, using British | : 
units, is given in Fig. 3 (page 789), the values of ¢ being / / 
obtained from Mollier’s diagrams. The determination 
of areas is, however, not a simple matter if any calcula- Z 


tions have to be made, and Mollier has drawn a diagram / F 

for CO,, = -_ re seer tand ¢, where isa A Z 

function aving the following properties* :— _ ’ e MAA. == 
1. Changes of i in the cailouen, while it gains or ZZ (7. ow 


loses heat at constant 6, directly the | MXYA 
amounts of heat so gained or lost ; / & rout . une ’ i EES j-——— f——— fy 
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2. The change of ¢ in the refrigerant between the lower 
- u 4a —_ = awe in the asi pe f measures =m THE Re 
irectly the work done in the compressor ; an p= 07 SSS 
3. The value of ¢ remains unaltered by the free expan- SSS 
sion operation through the throttle-valve. 
Hence, since the entropy ¢ remains constant during 
adiabatic operations, a diagram drawn with @ and ¢ for 
co-ordinates would give the work done and the refrigerat- 


—™ 
ing effect in any cycle using adiabatic compression as 
‘Shia tt 





simple differences on the scale of ¢. 

en, rectangular co-ordinates render the 
diagram very distorted, and use is made of oblique 
co-ordinates. Fig. 4 shows such a ¢-¢ diagram using 
British units for the scales, and this diagram will not 
offer any inconsistencies with Mollier’s, since it has been 
drawn by interpolation of the values of ¢ and ¢ given on 
Mollier’s diagram. / / / 


* See Ewing’s “‘ Production of Cold,” page 193. ppt 
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To use the diagram, take, for example, the compression | are equal. If i,, i, and t are three such values, then| would give the following values of 4, ¢s and fo. :— 552.8, 


pressure to be 1000 lb. per sq. in., no under-cooling, the 
lower temperature of the 2 as 10 deg. Fahr., and 
the compression adiabatic, and dry. Then A on the 
boundary curve represents the condition of the dry 
vapour before compression. A line A B, parallel to the 


‘dn —t, = W, ands — i = R. Numerically with the! 
yo taken, i, = 103.1, i; = 121.5, 7. = 43.2, therefore 
= 18.4, and R = 59.9 B.Th. U., and 7 = 3.26. 


648.5, and 58.2 respectively, giving W = 95.7 and R = 
494.6 B.Th. U. 
The use of these diagrams has facilitated the author's 


Though such a diagram for NH; would not be quite so | calculations on the vapour-compression refrigerating- 


useful, since approximations can be made as to the dimen- 


machine. 


% axis, to meet the constant-pressure line corresponding sions of certain areas on the 7-¢ diagram, still for good The above-described ¢-¢ diagrams are of no use, how- 





TABLE I.—Prorertigs or CO,. 























dp 
t. Dp. = r. v. & 8. L. Apso, Pw. dx. 
. . — Lae 

jeg. Fahr. | Ib. per sq. in.) Ib. per sq. in. cub. ft. cub. ft. 

~~ s Perse 4.702 0.317 0.0160 | -17.60 119.87 0.934 -0.0871 | 0.2637 
0 310 5.011 0.291 0.0161 - 15.40 117.62 1.014 ~0.0823 | 0.2559 
5 335 5.334 0.266 0.0163 18.16 115.25 1.098 -0.0275 | 0.2481 
10 363 5.671 0.244 0.0165 — 10.86 112.75 1.189 — 0.0226 0.2401 
15 392 6.024 0.224 0.0167 — 851 110.10 1.284 —0.0176 0.2320 
20 423 6.392 0.205 0.0169 ~ 6.10 107.29 1.388 — 0.0125 0.2237 
25 456 6.776 =| 0.188 0.0172 — 361 104.31 1.494 | -0,0074 0.2153 
30 491 7.177 | 0.172 0.0174 — 1.05 101.14 1.608 ~ 0,00%1 0.2066 
35 528 7.593 | 0.158 0.0177 1.61 97.75 1.729 0.0033 0.1976 
40 567 $027 | «(O14 | (0.0180 4.37 94.11 1.857 0.0088 0.1884 
45 608 8.479 0.132 0.0183 7.25 90.19 1.992 0.0141 0.1787 
50 652 8.948 0.120 0.0187 10.28 85.93 |+ 2.184 0.0206 0.1686 
55 698 9.436 | 0.109 0.0192 13.49 81.27 2 285 0.0268 0.1679 
60 746 9.943 | 0.099 | 0.0198 16.93 76.12 2.443 0.0336 0.1462 
65 797 10.468 | 0.089 | 0.0205 20.65 70.34 2.610 0.0406 0.1341 
70 851 11.014 | 0.080 | 0.0213 24.78 63.70 2.786 0.0484 0.1203 
75 907 11.579 0.071 | 0.0222 29.49 55.82 2.971 0.0573 0.1044 
80 967 12.165 0.061 |  0-0235 35.20 45.87 3.166 0.0697 0.0850 
85 1029 «= |S s«12.71 0.050 | 0.0259 43.17 31.28 8.370 0.0826 0.0574 
86 1042 12.895 0.047 0.0268 45.43 27.00 3.412 0.0868 0.0495 
87 1055 12.990 0.044 0.0282 48.31 21.56 8.454 0.0920 0.0394 
88 1068 13.146 0.030 0.0308 53.17 12.84 3.497 0.1008 0.0234 
88.43 1074 13.200 0.085 0.0346 59.23 0.00 3.515 0.1120 0.0000 
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; Commencing 
*¢ DIAGRAM FOR NH, z * 5° 5% 5 
TABLE II.—Proprrtizs or NH. 120° ~ - t fi, i) 
- ¥ 
t. 7. Pressure. or v. 8. L. H. | dw. ds. + yi 
60% 
deg. Fahr. absolute. | Ib. per sq. in. | Ib. per sq. in. | r /) / 
- 27.4 man * ir ah — — as); — on a“ 7 / 
-10 449.6 | 23.34 | 0.5888 12.20 | -45.94 | 599.6 | 553.7 | -0.0977 | 1.334 "100 yV 
- 5 454.6 26.44 0.6537 10.78 | -40.57 | 594.4 563.8 | -0.0859 | 1.307 Y 
0 459.6 29 88 0.7240 9.542 | -35.18 | 589.2 | 554.0 | -0.0740 | 1.282 r _ 
5 464.6 33.69 0.7998 8.472 -29.76 | 588.9 | 554.1 | -0.0623 | 1.257 5 
10 469.6 37.89 0.8812 7.589 -2432 | 5785 | 554.2 | —0.0506 | 1.232 = 
15 474.6 42.52 0.9686 6.725 | -1884 | 578.0 | 554.2 | -0.0390 | 1.207 r 
20 479.6 47.60 1.0619 6.015 -13.33 667.5 | 554-2 | -0.0275 | 1.182 ~ 60; V if 
7 
25 484.6 E3.15 1.1610 5.395 - 7.80 562.9 554.2 -O.0161 1160 3 s 
30 439.6 59.21 1.2661 4.006 | - 223 | 556.4 554.2 | -0.0016 | 1.136 ™ r ‘ 
35 494.6 65.81 1.3774 4.432 + 3.36 550.7 6541 0.0068 | 1.113 J y, 
40 499.6 72.98 1.4948 4.011 8.98 645.0 554.0 0.0180 Lom j- 50 i 
45 504.6 8.76 1.6184 3.635| 1463 5°92 5538 0.0293 1.00 @ r 
50 509.6 89.18 1.7481 8.303 | 20.31 5333 553.6 | 0.0405 | 1.017 -60 
55 514.6 98.27 1. 3.005 | 26.02 627.4 | 553.4 | 0.0517 | 1.025 
60 519.6 108.05 2.0253 2.739 | 31.76 5214 553.2 0.0628 1.003 s 
} r | 
65 524.6 118.54 2.1721 2.500] $7.52 | 515.3 5628 | 0.0738 | 0.9823 | 95 
70 529.6 129.77 2.3239 2.287 | 43.32 509.1 552.4 | 0.0817 0.9611 
75 534.6 141.77 2.4806 2.094 | 49.14 502.8 5519 | 0.0058 0.9405 / , 
80 589 6 154.56 2.6418 1.921 | 54.99 496.5 551.5 | 0.1067 0.9201 r / 
: eile all J 
85 544.6 168.16 2.8069 1.765 | 60.88 | 4901 | 551.0] 0.1175 0.8999 non | aan " 
99 549.6 182.65 2.9766 1.623 | 66.79 | 483.6 550.4 | 0.1283 0.87 L 
95 554.6 197.94 3.1485 1.495 | 72.73 | 477.0 549.7 | 0.1390 0.8601 4 
100 559.6 214.11 3.3231 1.379} 78.70 4703) 549.0] 0.1498 0.8404 Saat i 
105 564.6 231.19 3.5002 1.274| 84.69 | 4634 | 5481 | 0.1605 0.8208 // ] ) "5" | i. nee 
B } 
J a 
-20 1 7 
: Vape //; / . 
: LIQUID LINE + % Up 74 
6 ¢ +) ae ae Lin, ° 
2 » ° 6 ‘ S S ° 4 = eid E; 
CP 2 SS Se Se ee ae ee ee nat ae: Ms 
j a ae es pee 1. i ' n l oe 
é ~a0 -20 Rog Me a ae al, ae .. aa cee. oe a rs 2 duis ; x Ruse 
a 40 60 80 es 680 ‘ THU, 
om p> 600 620 B.TH.U 


to the compression pressure, represents the adiabatic 

*mpression. The gas is then condensed at constant 
pressure as re ted by B C, where C is on the liquid 
soundary line, and a line C D drawn at right angles to the 
‘ axis from C to the 10 deg. Fahr. line gives the point D 
representing the condition of the refrigerant after free 
expension, and the line D A represents the final operation 
of taking in heat. In calculations on W and R all that is 
mee 1s to find the value of the ¢ co-ordinate of each 
of the points A, B, and C, for the value of ¢at C and D 


work such a diagram would have its use, and the diagram 
in Fig. 5 is drawn for this purpose. 

Nors«.—The values of ¢ and ¢ on this diagram for 
NH; were made with data not so recent or good as that 


oo in Table II., of the properties of NH, but these 
ifferences will not affect greatly any deductions made 
from this diagram. ] 

_A similar cycle to the one just described on the CO, 
diagram, and having the same letters A BC and D to 
represent the same conditions of the refrigerant as shown, 








ever, for the suggested cycle with isothermal compres- 
sion, and use has been made of a new diagram with ¢ as 
one co-ordinate and a thermodynamic function y as the 
other co-ordinate. This function ¥ (to be defined later) 
has the property of representing the work done in the 
compressor in isothermal operations in precisely the 
same way that i represents the work in the com- 
pressor in adiabatic operations. Ordinary rectangular 
co-ordinates suffice, an uced above, 





re and 7, re , 
show such diagrams for , and NH; respectively, 
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Taking, for example, a CO, machine working with 
the upper pressure 1000 Ib. ~ 
vapour Fy agen 82.5 deg. Fahr.) isothermal compres- 
sion, and the transfer of heat from the relatively hot 
liquid before free expansion to the about to be com- 
pressed, effected in the manner descri for the proposed 
cycle, the operations would be represented as follows :— 
Let A represent the dry vapour which will receive heat 
from the hot liquid to raise its temperature to tically 
82.5 deg. Fahr. at constant pressure. B will then repre 
sent its conditions. Isothermal compression brings it to 
condition represented by C, and condensation brings it to 
condition D at the same — and temperature. The 
liquid is then further cooled before free expansion in the 
manner described, but it is unnecessary to follow the 
operation to find the drop in temperature, for if i» 
and ip represent the values of « in the refrigerant in 
conditions B and D, and ws. and yc are values of y 
at B and C, then the refrigerating effect R = is — tp 
and the work done in the com s — We for 
the reasons previously given. The actual figures are 
ts = 123.8, ip = 42.1, Vs = 16,45, and y& — 1,42, 
so that R = 81.7, and W = 17.87, and 7 = 4.58, an in- 
crease of 40 per cent. for the new cycle. 

A similar cycle on the y-1 diagram for NH; would be 
represented by ABCD... ., the same letters denoting 
similar conditions on the two diagrams. 

Proofs of the conclusions named when referring to the 
functions 1 and y, the former being called the Enthalpy. 
— Commencing with the fundamental thermodynamic 
relation, using heat units throughout, 


dH=dU+pde. 
dH=rdg=d (U + pr) - rdp, 


(1) 


or 
write 
i=U+py, 
dH=di-vdp (2) 


In an adiabatic operation d H = O, so that di = rd p, 
and between limits 


‘2 
ty - 4, = | vd p, 


1 


so that 


and the right-hand side of this represents at once the 
area on the diagram corresponding to the work done in 
the compressor, so that the change of ¢ measures the 
work done in the compressor. 

From the equation (2), if d p =O, 1#.e., during a con- 
stant-pressure operation, di = d H, so that the second 
property of 4, viz., that it measures the heat taken in 
or — during constant - pressure operations, is 
proved. 

That ¢ is unch by a free-expansion operation is 
obvious from its definition, for i = U + p v by definition. 
Thus since U + pv measures the whole stock of energy 
possessed by the substance, and no work is done or heat 
supplied to the substance on the whole during a free- 
expansion operation, the value of U + pv will be un- 
cha: in the substance passing through the orifice, 
and hence ¢ remains unchanged. 

Now consider the thermodynamic function y detined by 


the equation 
y=i-gr 


thus since from (2) 
rdo=di-— vdp, 


or 
d(ro) —- pdr=di — vdp, 
or 
d(i-r¢) = —- pdr +vdp, 


we get the result P 


- pdr + vdp. 
In an isothermal operation dr = O, so that 


dy =vdp, 


{ vdp, 
1 


so that changes of y represent the work done in the com- 
pressor if the compression is isothermal. 


and between limits 


te -Y 





VAPOUR-COMPRESSION REFRIGERATING 
MACHINES.* 


By J. Wemyss Anprrson, M.Eng., Member, Dean of 
the Faculty of Engineering, the University of Liver- 


pool. 

(Continued from page 759.) 

General Arrangements.—Fig. 2 ( 754 ante), as already 
described, indicates diagrammatically the operations in a 
en at a ye machine a it . Pang 4 pro to examine, 
as typical examples only, a few ac pans Senses 
ments. It should be noted that although methods, uses, 
and details vary greatly, there is no departure whatever 
from the cycle of the refrigerant. 

Fig. 19 shews a milk-cooler. A single-acting, water- 
jacketed, vertical SO, compressor is moun on the 
condenser, which encloses a single coil of pipe. The 
vapour from the compressor enters the top of this coil, 
the resulting liquid Layeag Bgie from the bottom by an 
internal vertical pipe to regulating-valve. The con- 
densing water enters at the bottom leaves at the top. 
After ing the regulating-valve the SO, is taken direct 
to the bottom of an internal coil in the evaporator ; the 
top of this coil is connected with the bottom of a larger 
coil, and after passing through this to the top the ex- 

* Paper read before the Institution of Mechanical 
Engineers, November 22, 1912. 





sq. in. (corresponding | presse 


- | the complete heat circuit. being: milk to brine in the 





panded vapour is led by a suction-pipe back to the com- 

Tr. Brine is circulated round the coils and supplies 

the heat necessary for the complete evaporation of the 
SO,, the brine being thereby neaied. 

hrough the top portion of the actual milk-cooler water 

is circulated, and through the lower portion the cold 

brine from the evaporator is , the water doing the 

preliminary cooling and the brine the final cooling of the 

milk. The milk is thus the “ heatinlet” tothe machine, 


cooler, brine to SO, in the evaporator, SO, to the con- 
densing water. The condensing water is therefore the 
heat outlet, and the total heat carried away would be that 
taken from the milk plus the heat equivalent of work 
expended in the compressor plus the heat leakage into the 
machine and its connections. (For the approximate 
amounts of these three quantities of heat in various sized 
machines, see Appendix V.) 





The chief mechanical details can be easily followed 


from the figure, but it should be noted that by an arrange- | w! 


50 deg. Fahr., or half that quantity cooled from 70 deg. 
to 50 deg. Fahr. 
Fig. 21 shows a general arrangement of a cold storage 


cooled by what is known as the “ direct-ex ion ” 
method. The evaporator in this case consists of grids of 
pipes directly in the chambers to be cooled, the 


air supplying the heat (taken from the goods stored) 
necessary for vaporisation. The compressor (shown in 
detail in Fig. 7, page 756 ante) draws the ammonia vapour 
back from these grids, and discharges it into an atmo- 
spheric condenser placed on the roof. The liquid ammonia 
gravitates into tanks p in the engine-room, and by 
means of suitable T-pieces and a number of regulating- 
valves the liquid is distributed to the direct-expansion 
pi in the separate rooms for re-evaporation. The 
whole forms a most efficient and economical system. 
Figs. 22 and 23 show a general arrangement of the 
machinery for an ammonia plant on shipboard. The 
<a are directly driven from a steam-engine, the 
hole standing on a box bed-plate, inside of which are 


Ftg.19. SECTIONAL DIAGRAM OF ANSO, REFRIGERATING MACHINE FOR 
MILK COOLING BY MEANS OF A COMPOUND COOLER (DOUGLAS-CONROY) 


Compound 1. Be: 
/ ea Warm Milk 






Water 


Fig. 2. 
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ment of two valves and a by-pass overflow pipe the 

amount of cold brine flowing through the cooler can 

so regulated that the milk runs off the cooler at the de- 

sired temperature. The insulation around the evaporator 

ae prevent an undue influx of external heat to the 
rine, 

Fig. 20 is a water-cooling plant for a brewery. Here 
the ammonia compressor is duplicated as being the part 
ve ge most attention—repairs and re-adjustments— 
and to avoid, as far as possible, complete stoppage by 
breakdown. The evaporator consists of a series of hori- 
zontal pipes formed into vertical grids, down which, 
on the outside, the water to be cooled trickles. The 
ammonia Ma pie inside these pipes by virtue of the 
heat supplied by the water, the resultant vapour in the 
pipes being drawn off by the compressor and discharged 
into the condenser, which is of the atmospheric type ; the 
resultant liquid gravitates back to a liquid receiver. 

The drawing is very complete, all connections being 
shown, and cular attention is again drawn to the sepa- 
rator placed between the com r and condenser for 
catching oil passed over with the ammonia vapour. The 





capacity of the machine—i.e., with one compressor working 
—1is 4400 gallons of water per hour cooled from 60 deg. to 


SO,Delivery to 


to 














WATER-COOLING PLANT IN BREWERY. ARRANGEMENT OF PIPING IN REFRIGERATING 
ENGINE ROOM (HASLAM) 
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placed the grids of pipes forming the condenser. Two 


be | distinct types of evaporator are provided in this installa- 


tion :—1. Circular coils placed in vertical shells for cool- 
ing the brine which is circulated through grids of pipes 
placed in those holds where “chilled” meat or produce 
1s carried ; these ye are termed “brine coolers” 
in the dra’ . 2. Longitudinal grids of ammonia pipes 
in which the liquid vaporises by the heat brought to the 
grids by the air which is circulated around them by a fan 
—the air being drawn up from those holds when “frozen 
meat or produce is carried, and after being cooled is 
sent down once more, suitable air-suction and delivery 
ducts being fitted. These evaporators are termed “‘air- 
cooling batteries” in the drawing. The evaporators are 
p in insulated s and even the cold ends of 
the brine-pumps are a 

It should be noted that while the air-blast system has 
much to recommend it, it is impossible by its means to 
regulate the temperatures carried by this system to the 
very fine point (one or two d variation only) of 
regulation —_ for ‘‘chilled” produce. Hence the 
two systems shown in the drawing. 

Fig. 24 is a general ment of a CO, plant. The 
compressors are horizontal and directly driven (as in the 
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revious example) by steam-engines. The t value of 
this drawing ties in the fact that it shows all the arrange- 
ments that have to be made to allow the withdrawal, 
inspection, and cleaning of all the coils in the machine. 
These are all so clearly shown as to require no further 
explanation. ' f 

Fig. 25 shows the arrangement of an engine-room in 
Cold Storesat Wigan. 


diameter by 20 in. stroke is arranged to do all the work | exceeding 20 deg. 


required at 60 revolutions per minute—viz., make 12 tons 
of clear hard ice per day and keep the cold stores at the 
required temperature. A smaller compressor is fitted as 
a stand-by, the connections being so arranged that in case 
of a breakdown the ice-making is stopped and the stores 
kept in condition. Further, the small compressor may 


Fig. 1. GENERAL ARRANGEMENT OF COLD STORES. COOLED BY 
DIRECT AMMONIA EXPANSION PIPES (STERNE) 





| 





with concentric coils. A central agitator, formed by two 
radial vanes or paddles secured to a vertical shaft 
extending practically the whole depth of the evaporator, 
and driven from the counter-shaft by a belt and bevel 
ng, is fitted, to keep up a good ‘‘scrubbing” action 
between the brine and the walls of the ammonia coils ; the 
importance of such action, where the difference of 


c m 1 tem 
An ammonia compressor 11 in. in | ture between the reer and the brine is small (eeldom 
ahr. 


F , has already been pointed out. 
This evaporator cools the brine used for making ice on the 
cell system. The ammonia suction-pipe from this evapo- 
rator leads back to one end of the main compressor. The 
stores are cooled by blowing air over a stack of brine- 
cooled pipes which are pl directly over a rectangular- 
shaped tank containing brine, in which the ammonia 








Fig.22. ARRANGEMENT 


the two regulating valves—one for each of the evapo- 


and | rators—are clearly shown in the drawing. The contractors 


for the refrigerating ay were the Liverpool Refri- 

gerating Company, and for the electrical power and light 

—— Messrs. Drake and Gorham, Manchester and 
mdon. 

Fig. 26 is a sectional profile of one of Messrs. H. and 
Ww. Nelson's newest meat-carrying steamers (s.s. High- 
land Laddie, and similar boats). The main machinery 
and boilers are amidships, dividing the insulated (insula- 
tion indicated by thick lines) and refrigerated cargo space 
of about 350,000 cub. ft. into two sections—one forward 
and the other aft. The refrigerating engine-room is aft, 
and o out of the main engine-room. The holds are 
pone by means of 2-in. diameter galvanised-iron brine- 


OF REFRIGERATING MACHINERY ON 
SHIPBOARD. (HASLAM.) 
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Fig.24. MARINE ARRANGEMENT OF CO, REFRIGERATING MACHINERY. 
(HASLAM.) 
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be used for winter work on the stores, orupeting @. oe 
> t. 


stock is sufficient to meet the small deman 
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coils forming the evaporator are 
circulated by means of a fan electri 






laced. The air is 
y driven ; specially 
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pipes fitted in each hold and between decks—the quantity 
and temperature of the brine for each circuit being regu- 





compressors are separately driven by specially designed 
electric motors taking current from the Corporation 
mains ; the larger motor is rated for 90 amperes at 460 
volts and 300 revolutions per minute, the normal load 
being 70 to 75 amperes. A by-pass connection on each 
of the compressors enables an easy start to be made by 
relieving the compression at the end of each stroke for 
the first minute or so, thus allowing the whole machine 
to get ‘‘under weigh” before the suction-valves are 
opened, thus rp | with the use of loose pulleys. 

This method of starting was first adopted, as far as the 
author is aware, at Messrs. Ruddin’s Central Cold 
Stores, Liverpool, in 1897, where gas-engines are used, 
and both at Wigan and Liverpool the result has been 
most satisfactory, and is now commoaly adopted. 

Fig. 25 also shows an evaporator of the circular type 





constructed ducts deliver, distribute, and return the air 
to the cooler. The ammonia suction from the cold stores 
evaporator (which is ee on the first floor) is taken 
back to the other end of the main compressor, a con- 
nection also being made to both ends of the stand-by 
compressor. The whole arrangement of ammonia eon- 
nections should be carefully noted, as it affords a typical 
example of good practice. 


The condenser is of the atmospheric type where the 


ammonia enters the top of the vertical grid-like coils, a | : 
good | eeipeans apes, and, secondly, to thoroughly dry out 


very large tank and eentrifugal pump ensuring a 
pm Am. he circulation of water over the pipes. The 


tank is placed over out-houses in a position ry ey to | 
rom the | machine room. Three horizontal double-acting ammonia 


the sun ; the coils are in uence shielded be 
direct rays by louvre boards. The connections from the 
compressors to the condenser and the liquid return to 





lated from a distributing-house. In this installation 
there are two such houses—one forward and the other aft. 
These houses are supplied with two distinct feeds of 
brine—one being at about 5deg. Fabr., technically known 
as zero or freezing brine, the other at about 35 deg. to 
38 deg. Fahr., known as chilling or attemperated brine. 
There is still a third circuit known as “‘ thawing-off” 
brine, which is used after all the refrigerated cargo has 
been taken out, the purposes being, first, to thaw off all 
the ice and snow collected on the brine-pi in the 


the holds y for the outward cargo. 
Fig. 28 is a plan of the arrangement of the refrigerating- 


compressors are fitted, a section of one of which was 
given in Fig. 9 (page 756 ante), each compressor being 
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driven direct off the tail-rods of a triple-expansion engine ; 
the actual arrangement is shown and has been described 
under Fig. 10 (page 759 ante). The compressors dis- 
charge into three condensers, all the connections of which 
are 80 that each condenser can be worked, if 
necessary, quite independently of the other two, and with 
any one compressor. Sea-water circulated from a pump 
in the main engine-room is used for condensing parpeees. 
The resultant liquid ammonia is taken to a liquid 
receiver, placed in the insulated chamber (a practice 
nesoeeinaliiy and practically sound) containing the three 
evaporators. ese are exact duplicates of the con- 
densers, and consist of rectangular-shaped mild-steel 
tanks, each containing six separate circuits of lap-welded 
wrought-iron ¢oils, connected top and bottom by headers 
or tees. Four brine-pumps (the cold parts of which are 
inside the insulated chamber) are used to circulate the 
brine, two in general ay bmg for freezing and two for 
chilling or attemperated brine. A warm brine-pump 
(thawing-pamp), a brine ny rey and a steam- 
heated warm-brine tank (brine-heater) are also shown 
in the figure. The scheme of brine circulation will be 
explained later in connection with Fig. 27 and Figs. 29 
to 32. 

A smalland compact machine is fitted for the provision- 
room serving the passengers and crew on the outward 


Fig. 29. DIAGRAM 





as ‘‘chilling brine.” The attemperator (Webb's and others’ 

tent) is a simple but effective device for mixing the 
Bighest returning brine (say 39 deg. or 40 deg. Fahr.) with 
the lowest temperature brine(say 5 deg. Fahr.) in order to 
grt a resultant brine of the right temperature (say 35 deg 

ahr.). A simple slide, Fig. 50, operates over two open- 
ings, one being the zero brine supply, and the other the 
return attemperated brine, the combined areas of the 





ARRANGEMENT OF ATTEMPERATED BRINE 
SYSTEM (THE L. 
: ¢ Brine Feed Main 

d Headers ~ 


—— always being a constant; if one is ae 
shut off, the other must be full open. A hand-wheel 

| thermometer allow a perfect adjustment to be made. 
The design of the auxiliary attemperator-cock can be 
| followed from the enlarged section in Fig. 32 ; the thermo- 
| meter fitted allows each header to be supplied with brine 
ata pee temperature. An ordinary cock or valve 
| is fitted to lead or circuit, so that (1) any circuit can be 
| cut out completely, if necessary ; (2) a thermometer being 
fitted on each return circuit, the separate return-cock 
enables the brine to be so regulated that the quantity best 
| suited for the work to be done by that circuit can be 
accurately adjusted. 

The thawing-brine arrangements are simple and are 
easily followed in the diagram. It can ily be under- 
neal, however, that instead of ay © separate lead, 
as shown, one of the other mains can be used, inasmuch 

as no other temperature brine will be in circuit when the 
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voyage. This machine consists of an ammonia compressor 
driven direct by a single steam-cylinder, both of which 
are mounted on a box-bed, anal of which contains the 
ammonia condenser, and the other half the evaporator or 
brine-cooler, the brine connections being such that the 
provision-room on the homeward voyage can be cooled by 
~ my wf machine. ro 
ig. 29 shows diagrammatically the general principle of 
the brine distribution. It must te again pee ot tae 
chilled meat or produce must be carried at a very steady 
temperature; and to attain this object the patentees in 
the present case (1) circulate a large quantity of brine just 
below the desired temperature of the air in the checalen, 
rather than circulate a small quantity of brine at a much 
lower temperature ; (2) to enable chilled and frozen pro- 
duce to be carried economically by one machine without 
change of system or we J evaporators working with 
different temperatures, and therefore with varying suction 
pressures. In Fig. 29 the zero or freezing brine-pump 
draws directly from the evaporator, and disc rine 
at about 5 deg. Fahr. toa main which is connected with 
a series of ‘ spay ape pope ay Each of these 
headers supplies a number of “‘ brine leads,” or separate 
circuits leading to one hold. A second feed of attem- 
perated brine, at about 35 deg. to 38 deg. Fahr., is also 
taken to the headers, and a cock (auxiliary attemperator- 
cock) is cross-connected between the two feeds, and is so 
designed as to make it possible to circulate (1) all 
freezing brine through the leads; (2) all attemperated 
brine ; (3) brine at any temperature between 5 deg. and 
38 deg. Fahr. (say). A corresponding cock on the return 
directs the brine into the main return most suited to its 
temperature. 
The greater portion of the chilling brine flows back to 
the attemperator, where it is mixed with a little of the 
freezing brine, and then once more sent back to the holds 
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Zero Brine Header 





thawing-off brine is being used. A further possible 
arrangement of the auxiliary attemperator-cocks is shown 
in the right-hand portion of Fig. 31, where the cock is 
placed between the two headers, and the brine lead or 
circuit is taken directly from the bottom. 

The diagrammatical arrangements shown in Figs. 29 
and 31 will enable the double set (forward and aft) of 
duplicated feeds followed on the Nelson boats to be 
easily understood. The two brine-distributing houses 
shown on Fig. 26 (page 794) are each supplied with 
freezing and chilling brine-feeds, as shown on Fig. 27, 
the main attemperator being fixed in the machine space. 
Auxiliary attemperator-cocks are placed in the distribut- 
ing houses and cross-connected to the two feeds in exactly 
the same way as shown in Fig. 29 (annexed). A header is 
attached to the bottom or outlet, from which the separate 
circuits are fed into the holds. Corresponding return 
connections are made in the same distributing house, the 
main returns taking back the brine to the machinery 

The arrangement, which has given great satis- 
faction, was fitted by the —— - xm Com- 
pany to the specifications of Mr. A. T. Woods, 
member, the superintendent engineer for Messrs. Nelson. 

The Rating of Refrigerating-Machines.—The generally 
accepted units for the commercial rating of refrigerating- 
machines are :— 

(1) The ice-melting capacity ; 

(2) The ice-making capacity, 

— expressed in tons of 2240 lb. per day of twenty-four 
ours. 

Ice-Melting Capacity.—A machine rated as ‘‘ 1-ton ice- 
melting fhe am wuuld mean that under assumed or 
named itions as to range of temperature the machine 
would remove the number of thermal heat-unite equiva- 
lent to that required to melt 1 ton of ice at 32 deg. Fahr. 
into water at 32 deg. Fahr. 











The exact value of this unit has not been agreed upon 
by pelea sagan, the latent heat of water 
(fusion of ice) being variously taken as 142, 143, 143.7, 
and 144 B.Th.U. per pound, the possible values for the 
unit varying between 318,080 and 322,260 B.Th.U., 
according to the value selected for the latent heat of 
water. It is obvious, however, that in selecting any 
figure within the range given no actual unit for the 1-ton 
ice-melting capacity, or ton of refrigeration, as it is more 
usually called, can be acce which does not fix the 
temperatures between which the machine is supposed to 
work. Thus, a machine may be rated as x tons of refrig- 
eration when cooling water or milk and of y tons when 
making ice, x being greater ag because the range of 
temperature in the machine will be less in the former 
case, and consequently the coefficient of performance— 
i.e. 72, will be greater. 
|e 

In the United States 288,000 B.Th.U. per day per ton 
of refrigeration is the recognised figure, | le up 
of 144 B.Th.U. per pound of ice melted and a ton of 


20001b. This gives 12,000 B.Th.U. per ton per hour and 200 
B.Th.U. per ton per minute, the temperatures selected 
through which the machine is su 
90 deg. Fahr. in the condenser a 


to work being 
0 deg. Fahr. in the 
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evaporator, and these would seem suitable temperatures 
for the States. No definite value has yet been accepted 
as a British standard, and it is foe gh ome that 000 
B.Th.U. per ton might be accepted, being the nearest 
round figure obtained by the product of 143.7 and 2240, 
while a reasonable range of temperature for this country 
would be from 70 deg. Fahr. in the condenser to 0 deg. 
Fahr. in the evaporator. 

Ice-Making ay eens wee ice-making capacity is a 
measure of the actual weight of ice e by a machine 
(d ed for - en in tons per 24 hours. It gene- 
rally assumes the no conditions of a British summer, 
the assumed ranges of tem ture, as may be reasonably 
expected, varying with different makers. 

ufactured ice may be broadly divided into two 
kinds—clear and opaque; and these require varyi 
refrigerating effects, but the difference is small com 
with the large allowances necessary for the influx of 
external heat at the ice-tanks, eva) tor, and through 
the pipe connections and the losses due to ‘‘ thawing off,” 
being as much as 70 per cent. for small machines (say up 
to 5 tons ice-making per day), and 25 per cent. for 
machines making 100 tons day. Taking a typical 
example eg eee 1 ton of water at63 deg. Fahr. is to 
be made into ice at 22 deg. Fahr., then approximately :— 


2240 lb. of water at 63 deg. Fahr.to B.Th.U. 





water at 32 deg. Fahr. it Hi 69,440 
2240 lb. of water at 32 deg. Fuhr. to 
ice at 32 deg. Fahr. ... ies vat 321,888 
2240 Ib. of ice at 32 deg. Fahr. to ice at 
22 deg. Fahr. ... ies oo Ai 11,200 
Total 402,528 
This figure, 


ey with the allowances mentioned, 
would become 700,000 B.Th.U. per ton of ice made for a 
machine of 5 tons ice-making capacity per day, or 510,000 
B.Th. U. per ton for a machine making 100 tons per day. 

_ For a machine not designed for ice-making the unit of 
ice-making capacity would appear of little value, and the 
es unit — ag A ximately the ice- 
making capacity is ice-melting capacity. As a 
fair practical — 4 the author has found that , 


y = 0.62 - 2, 
where : 
x = ice-melting capacity in tons per day ; 
y = ice-making capacity in tons per day. 
Conclusions.—British refrigerating machinery by the 
a is quite in keeping with the best traditions 
of the British engineer ; but it would be idle to contend 
that the machines and their methods of working are not 
capable of improvement. Vapour-compression machines 
have the merit of a wonderful simplicity, and practically 
a standardisation of design. 
The two outstanding wants in refrigeration are :— 





1, A standard unit of refrigeration, say a ‘ton of 
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refrigeration” of fixed value in B.Th.U., and taken 
between standard limits of temperature. ‘ 

2. A standard refrigerating-machine of comparison. 

Both these wants could be satisfied by a committee of 
this Institution in conference with the leading makers. 

Careful research is also required to determine :— 

(a) The relative etficiencies of the principal refrigerants 
at varying temperatures. 

(b) The advantages and disadvantages of both wet and 
and dry compression. J 

(c) The value of compound compression. | 

(d) The effect of varying the amount of refrigerant used 
n a given machine (undercharged and overcharged 
machines). =a : } 

(e) The value of cooling the liquid refrigerant in (or 
by) the evaporator before expansion. ’ 

(f) Deterioration and fatigue of the refrigerant due to 
constant re-use. The presence of foreign vapours (such as 
water or oil) in the closed circuit. Value of by-pass 
driers or scrubbers. 

The author’s thanks are due to Messrs. L. Sterne and 
Co., Crown Iron Works, Glasgow; the Liverpool Re- 
frigeration Company, Water-street, Liverpool; the 
Haslam Foundry and Engineering Company, Derby ; 
and Messrs. Wm. Douglas and Sons, Putney, London, 
S.W., for supplying those drawings which, in the opinion 
of the author, best suited the scheme of the paper, each 
drawing being sent by the firm at the author’s special 

uest. The above firms have also supplied photographs 
which have greatly added to the value of the illustrations. 


(To be continued.) 





COLONIAL AND FOREIGN ENGINEERING 
PROJECTS. 

We give below a few data concerning a number of 
colonial and foreign engineering projects. Further infor- 
mation concerning these can be obtained from the Com- 
mercial Intelligence Branch, Board of Trade, 73, Basing- 
hall-street, London, E.C. 

Straits Settlements: The Registrar of Imports and 
Exports at Singapore reports that the Singapore Muni- 
cipal Commissioners estimate that the following sums 
will be expended by them in 1913 for the purposes men- 
tioned :— er works, 800,000 dols.; gas works, 
250,000 dols. ; salt-water system for street watering and 
flushing, 100,000 dols. ; third main from water reservoir, 
100,000 dols. ; Victoria Bridge, 95,000 dols. ; markets and 
extensions, 90,000 dols.; new pumping main to Pearl’s 
Hill, 85,000 dols. ; Pearl’s Hill reservoir, 80,000 dols. ; 
new incinerators, 63,000 dols.; town drainage improve- 
ments, 70,000 dols. ; electrical installation, 35,000 dols. ; 
quarantine camp, 35,000 dols. ; Rochore Canal improve- 
ment works, 30,000 dols. ; reconstruction of Crawford 
Bridge, 20,000 dols., conservancy motor lorries, 15,000 
dols. ; water-meters, 15,000 dols. The Municipal Com- 
missioners of Penang we the expenditure in 
1913 of the following sums for the municipal requirements 
indicated—viz. :—Water-pipes and fittings, 17,000 dols. ; 
water-meters, 15,000 dols. ; two conservancy motor-vans, 
12,000 dols.; new motor fire-engine, 7500 dols. ; fire- 
hydrants, 2500 dols. (Dollar = 2s. 4d.) 

South Australia: The Bulletin issued by the South 
Australian Official Intelligence Bureau at Adelaide states 
that during the last financial year an order was given for 
an auto-car, propelled by an internal-combustion engine, 
for use in connection with the nger traffic between 
Victor Harbour and Goolwa. This is a new departure 
so far as these railways are concerned, and the experi- 
ment will be watched with considerable interest. The 
car will seat sixty passengers, and can worked from 
either end, so that it should deal with the traffic between 
the two points named with considerable economy com- 
pared with existing arrangements. It is anticipated that 
this car will be ready for use at the end of November, 
and therefore be available in connection with the Christ- 
mas holiday traffic. An order has also been placed for 
an internal-combustion locomotive for the haulage of 
traffic on —. lines. This is another entirely new de- 

rture, and its operations will be noted with special 
interest. It is ho that it may prove effective on 
sections of line which are ill-supplied with water for 
locomotive purposes. The ag is a 100-horse-power 
machine, and will be capable of hauling 50 tons at eight 
miles per hour on a grade of 1 in 70, and should be very 
useful on light lines which are feeders to the main lines. 
The use of these locomotives will doubtless be extended 
if the trial-engine proves a success. 

Spain. The Gaceta de Madrid contains a notice issued 
by the Ministerio de Fomento, granting to the Compafiia 
de Ferrocarriles de Castilla a concession for the construc- 
tion of a strategic railway from Medina de Rioseco to 
nt oe mn The Gaceta also publishes a notice granting 
to the Compajiia Tranvias de Gijon a concession for the 
construction and working of an electric tramway in Gijon. 
The following notices are fursher taken from the Gaceta. 
(1) A decree empowering the executive authorities to 
grant a concession for the construction and working of a 
railway to run from the Etelvina Mine No 2 to Concha de 

Porcia, in the Province of Oviedo ; (2) a decree authoris- 
ing the executive authorities to grant a concession for the 
construction and working of a railway from Las Arenas, 
on the Bilbao-Las Arenas Railway, to Neguri ; ae decree 
asthostnes the executive authorities to put the Betanzos- 
Ferrol way concession out to contract, with the pro- 
viso that the concessionnaire must obtain the necessary 
rolling-stock for carrying on an efficient service; (4) a 
notice granting to the Compaiiia Andénima Tranvias 
Eléctricos de Vigo a concession for the contruction and 
working of an electric tramway in Vigo ; (5) a notice to 
the effect that tenders will be received up to January 25 
atthe Ministerio de Fomento, Madrid, and at the offices 


struction Of outer breakwaters and wharves in Valencia 
Harbour, the cost of which is estimated at 19,453,610 pesetas 
(about 720,000/.). Although this contract will probably be 
awarded to a ye firm, nevertheless the carrying 
out of the work may involve the purchase of some 
material outside Spain. : 

Spain } cena Islands) : The Gaceta de Madrid pub- 
lishes a decree authorising an expenditure of 116,090 
pesetas (about 4300/.) for the purpose of carrying out 
dredging 0} tions in the Port of Ibaza (Balearic 
Islands), and also for the construction of a shipbuilding 
yard there. 

Italy : With reference to the construction of a break- 
water at Porto-Vecchio Toscano (Piombino), the Gazzetta 
Ufficiale of November 23 states that, as no award of this 
contract has been mage, tenders are in invited, and 
will be opened on December 19 at the offices of the 
Ministry of Public Works, Rome, The upset price is 
put at 1,517,671 lire (60,707/.). Although the above con- 
tract will probably be awarded to an Italian firm, never- 
theless the carrying out of the work may involve the 
purchase of some material outside Italy. ; 
Colombia : The Diario Oficial, Bogata, publishes a notice 
issued by the Colombian Ministry of Public Works, on 
behalf of the Compajiia del Ferrocarril de Amagé, approv- 
ing the plans for the construction of a 274-mile section of 
the Amagé Railway, between the 37th km. and a — 
situated on the banks of the River Cauca, in the 81st km. 
Brazil: With reference to the important harbour works 
at J “"y in the State of Alagoas, the Diario Official 
states that no award has been made in respect of this 
contract, and that tenders are again invited and will be 
opened on January 16 at the offices of the Directoria 
ral, Ministerio da Viacio e Obras Publicas, Rio de 
Janeiro. The upset price is put at 11,700,000 milreis 
(about 780,000/.), and a deposit of 40,000 milreis (about 
27001.) will be required to qualify tenders, which amount 
may, if desired, be deposited with the Brazilian Treasury 
authorities in London (53, New Broad-street, E.C.), when 
notification thereof will be cabled to Rio. The works 
include the construction of wharves, docks, breakwaters, 
a bridge, railway lines, the carrying out of dredging 
operations, the provision of three locomotives, thirty 
wagons, six movable electric-cranes, one fixed crane, &c. 
Local representation is necessary. The Diario also con- 
tains a decree (No. 9849) approving the plans and esti- 
mate of 2,769,384 milreis (about 185,000/.) for the purpose 
of draining the basin of the River Estrella and its tribu- 
taries. It further publishes a decree (No. 9850) approv- 
ing the plans and estimate of 5,637,000 milreis (about 
376,000/.) for the construction of the final section, 67 miles 
long, of the Theophilo-Ottoni-Tremedal line, being part 
of the Bahia Railway system. 

Argentina: The Boletin Oficial publishes a decree 
rage the terms of a contract entered into between 
the Ministry of Public Works and Sejfior Luis Stremitz, 
for the construction and working of a railway which will 
start from Embarcacién and terminate at Yacuiba. 





Hanp-Boox oF Evectric Minine Ruies AND Data.— 
We have received from Messrs. W. T. Glover and Co., 
Limited, of Trafford Park, Manchester, a small and 
very neat leather-covered hand-book, containing a reprint 
of the recently-issued Home Office rules covering the 
installation and use of electricity in mines, together with 
the Home Office Memorandum which accompanied the 
rules on publication. This book also contains illustra- 
tions of various electrical mining accessories and for- 
mule and data having reference to cable work for 
mining. The information contained should make it of 

t use to mining electrical engineers and others, while 
its convenient form and durable cover render it suitable 


for carrying in the pocket. 


THE Coprer Market.—In their report, dated the 18th 
inst., Messrs. James Lewis and Son state that the prospect 
of an early termination of the war in the Near Past 
ne mage improved, there has been a general 
revival in the Euro: stock exchanges and Engllsh 
metal markets. Standard copper advanced from 751. 7s. 6d. 
for cash on the Ist inst. to 76/. 7s. 6d. on the 8th inst., but 
fell back to 76/. on the 11th in consequence of the increase 
of 6107 tons in the American refiners’ stock shown in their 
returns for the month of October, though this was 
neutralised by the large increase in the home consump- 
tion. With active “ bear” covering, values gradually rose 
to 782. 5s. on the 15th inst. and on the 18th they closed at 
782. 10s. cash and 79/. 5s. three months prompt ; total 
sales, about 20,000 tons. In refined copper there had 
been considerable sales of Japanese electrolytic at 80/. to 
82/. per ton c.i.f. for forward delivery, and during the 
last few days sales of American electrolytic were reported 
at 17? cents per pound, re-sales having previously been 
made down to 17}cents. Sales for export had been made 
at 82/. c.i.f. For manufactured copper there had lately 
been more inquiry for shipment to India, and in sulphate 
of copper some large sales had been made for February 
to — delivery at 25/. 5s. to 25/. 12s. 6d. per ton, and 
for May 25/. 15s. had been paid. American exports for 
the past two weeks were advised as only 6883 tons. 





Messrs. Lewis’s statistics showed, as compared with the 
same period last year, an increase in American uction 
and imports and in the imports into Europe from other 


countries of 43,392 tons. - American consumption had in- 
creased 51,885 tons, and European consumption 31,041 
tons, but the exports from Europe had decreased 10,752 
tons. With increasing production American and European 
stocks together had in in the four months ending 
November 1 by 12,147 tons. Duri 
months they decreased 40,238 tons. e@ production in 
Russia for the first half of this year was reported as 
16,144 tons, against 11,435 tons in the same period last 


the previous six 


CATALOGUES. 


Machine-Tools.— A supplementary catalogue of machine- 
tools has come to hand from Messrs. Carter and Wright, 
of Pellon-lane, Halifax. This catalogue gives all parti- 
culars, except prices, of several types of cold-sawing 
machines, automatic sharpening-machines for circular 
saws, lathes, milling-machines, slotting-machines, shaping- 
machines, radial drills, screwing-machines, and many 
tools for ial purposes. Among the latter is a lathe 
specially designed for simultaneously reducing both ends 
of iron rungs for ladders. It is stated that with this 
machine a lad can produce an average of sixty rungs per 
hour, exactly alike in all respects. 

Pipe-Fittings.—We have received from Messrs. Edward 

Le and Co., Dock House, Billiter-street, E.C., a 
catalogue of malleable-iron pipe-fittings for steam, gas, 
and water. All these fittings, which are claimed to be 
lighter than wrought-iron fittings, are tested to a pressure 
of 300 lb, per sq. in., but special tests, made by inde- 
pendent authorities, have shown that they can resist a 
pressure of 6000 lb. per sq. in. The catalogue gives full 
particulars, with prices, of a great variety of bends, 
elbows, tees, crosses, nipples, sockets, unions, &c. It 
also deals with high-pressure fittings, special fittings for 
heating installations, cocks and valves, railing and fence 
fittings, pipe supports, and many other miscellaneous 
articles. 
Petrol - Electric Railway Coaches.—From the Allge- 
meine Elektricitiits- Gesellschaft, of Berlin, we have 
received a pomngiiet illustrating and describing two 
petrol-electric railway eoaches for which they have manu- 
factured the electrical equipment. One of these is a large 
car weighing 55 tons, and capable of carrying 95 . 
sengers ut a speed of 65 km. per hour on the level. The 
power plant consists of a 120-horse-power N.A.G. petrol 
engine, driving a shunt-wound separately-excited dynamo, 
which supplies two ordinary series-wound railway motors ; 
the plant is controlled on the Ward-Leonard system. 
The petrol engine and electric generator are mounted on 
a four-wheeled bogie, which extends in front of the 
body of the vehicle in a manner that resembles the 
arrangement of an ordinary motor-car for use on roads. 
The other coach is similar in many respects to the one 
above mentioned, but is smaller, and is intended for use 
on branch or narrow-gauge lines. The petrol-motor is 
of 55 horse-power, and the car is capable of carrying 
twenty-seven passengers and drawing two trailer-coaches 
at a speed of 30 km. per hour on the level. 


ical Pyrometers.—The Leskole Company, Limited, 
of Palace Works, Enfield, Middlesex, who are putting a 
new form of ar pyrometer on the English market, 
have sent us a four-page pamphlet illustrating and briefly 
describing these instruments. The principle of the 
Wanner pyrometer is used in their construction, but the 
latter has been modified in order to increase the sensi- 
tiveness and also to render the instruments more suitable 
for workshop use. By their means it is stated that in- 
stantaneous and accurate readings of any temperature 
above 700 deg. Cent. can be obtained even by an un- 
skilled workman. In general appearance the instruments 
resemble small telescopes, and they are used in a similar 
manner—that is to say, they are pointed at, and focussed 
on, the heated body the temperature of which it is desired 
to measure. The light from the hot body enters the 
instrument through a fine slit, and the rays are polarised 
and directed by a series of prisms, so that they illuminate 
one-half only of the circular field seen through the eye- 
piece. The other half of the field is illuminated by means 
of a small electric Jamp contained in the front part of the 
instrument and having its rayssimilarly directed. In the 
eye-piece is a Nicol prism, which, when turned round by 
the observer, diminishes the light from the lamp until the 
two halves of the field are made equally bright. An arm 
attached to the nicol moves over a scale carried by a 
large disc near the eye-piece, and the position of the arm 
on the scale, when the two halves of the field are equally 
bright, indicates the temperature of the hot body ; 
the disc also serves to protect the observer’s other eye 
from the radiations. e accuracy of the readings 
obviously depends on the constancy of the light emitted 
by the small electric lamp. It is therefore necessary to 
calibrate this from time to time, and a standard test- 
lamp is supplied for this purpose with each instrument. 
When in ordinary use, the lamp is supplied with current 
from a 4-volt battery, the current being adjusted by a 
regulating rheostat and a precision milliammeter to the 
correct value as determined by a previous calibration 
with the standard lamp. The instruments are made in two 
types, large and small, both of which can be used either 
in the hand, on a tripod stand, or on a wall-bracket. 
The large instruments can be supplied with one or more 
scales to read temperatures ranging from 900 deg. to 
7000 deg. Cent. he smaller instruments, which are 
specially designed for taking casting temperatures in 
foundries, and other metallurgical work at comparatively 
low temperatures, are fitted with scales soon from 
700 deg. to 1200 deg., or from 800 deg. to 1300 deg. Cent. 
They are claimed to be very light and sensitive, and to 
be suitable for taking temperatures of moving objects, 
either solid or liquid. 








EXHIBIT OF Mica AT THE LONDON GEOLOGICAL MUSEUM. 
—Many rare and beautiful specimens of mica, including 
three or four perfect, clear plates of mica, of a pale green 
colour, about 16 in. by 30 in., are at present to be seen at 
the Geological Museum in Jermyn-street, Haymarket, 
W.., the Board of Education having obtained from Messrs. 
F. Wiggins and Sons the loan of their Optical Convention 
exhibit for a few months, so that the public might have 








of the Civil Governments of the Peninsula for the con- 


year—an increase of 41.2 per cent. 





the opportunity of seeing it. 
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Text-Book on Motor-Car Engineering. Vol. 1. Construc- 
tion. By A. Granam Cuiark. London: Constable 
and Co., Limited. [Price 8s. 6d. net ] 
Tx’s book is the first of two volumes devoted to 
the subject of motor-cars, and deals with construc- 
tion, while the second volume is to deal with 
design. About 345 pages of the present volume are 
occupied by descriptions of petrol-cars, 45 pages by 
those of steam-cars, and 20 pages by electric-cars. 

The greater part of the book is devoted, as the 
title suggests, to the description of actual cars as 
turned out by the various makers, and is illus- 
trated by numerous drawings of cars and parts. 
The subject dealt with is almost exclusively the 
ordinary pleasure-car, and those forms of com- 
mercial car which follow essentially the same 
lines. Steam-lorries, for instance, are practically 
ignored, as well as the corresponding forms of petrol 
vehicle. Inaddition to descriptive sections on con- 
struction there are chapters on the thermodynamics 
of the petrol-engine, horse-power and the methods 
of ascertaining it, and mechanical and thermal 
efficiencies. In the latter, the author uses the word 
‘‘efficiency ” in its propersense—namely, the ratio of 
useful to available ene Electric ignition is 
very fully dealt with, the various principles and 
applications of accumulator ignition having one 
chapter devoted to them, while another describes 
and illustrates most of the known makes of mag- 
netos with the application of dual ignition, &c. The 
information given on this subject is exceptionally 
thorough. 

Comparatively few types of carburettor are des- 
cribed, but a good deal of space is devoted to the 
subject of fuel, the properties of alcohol being 
discussed at considerable length, and also those of 
several alternative fuels. The conclusions of the 
United States Board of Agriculture in favour of 
alcohol are quoted, and it is stated that its possi- 
bilities have received much attention in France and 
Germany ; but the fact that in the latter countries 
the efforts of the Governments to bring it into 
general use have completely failed isignored. Again, 
in discussing benzol as fuel, it is stated that the 
limited quantity of this fuel will prevent its ever 
having an extensive vogue, when, as a fact, it is 
already used largely in France, and is exported 
from this country for the purpose. 

Many points in the design and construction of 
cars being at present matters of opinion, it follows 
that the views expressed by the author will not 
find universal acceptance ; these points, however, 
usually lie in matters of detail, and to those in 
search of information the work, as far as it goes, is 
thoroughly to be recommended. As has been 
stated, the. volume we are now considering does 
not deal with the principles of design, but merely 
with the actual construction of existing cars. 


The Navy League Annual. Founded and edited by 
Atan H. Burcorng, M.P. London: John Murray, 
Albemarle-street, W. [Price 5s. net. ] 

AT no time has interest in the Navy been so intense 
as at the present moment, a result, undoubtedly, 
of the influence exercised by the Navy League and 
other similar organisations. Since it is of the first 
importance that public opinion should be well 
informed, ‘omer ped as to whether our Fleet is 
equal to the vital task which may be set it at any 
time, as on this. alone rests the surety of main- 
taining peace, ‘* The Navy League Annual” must 
be welcomed, as its popular price makes it avail- 
able for many who cannot afford the premier naval 
annual, which still takes a foremost place because 
of its unequalled qualities. We have no intention 
of setting up any comparison. All publications 
are acceptable when directed towards stimulating 
the recognition of our Fleet as the first and domi- 
nant element in Imperial defence, and each serves 
the purpose in its particular way. 

As in the previous five volumes, the first of 
the book is devoted to a review, pled ge 
great care by the editor, of the progress, not only 
of the British, but of all navies. The first chapter 
is devoted to the British Fleet, and gives a good 
summary of all that has been done during the 
year; it includes also the important parts of 
official memoranda issued during the twelve 
months as well as quotations from speeches 
made regarding the naval situation. Unfortu- 
nately, however, the Annual has had to go to press 
before the contracts for the largest ships of this 





year were placed, so that little reference is made 
to them. It is a subject for regret that the 
editor should have fallen into the same error as 
some of the newspapers regarding the speed of the 
later battle-cruisers, as the publication, in a book 
claiming some authority, of exaggerated rates of 
speed can do no good. We note that the Tiger is 
assumed to be a still faster vessel than its prede- 
cessors, the designed speed being given as 31 knots, 
which again can only lead to disappointment when 
such a result is not realised in service. Again, not- 
withstanding the official contradiction, the state- 
ment is repeated that the Admiralty have decided to 
close the western entrance to the Dover Naval 
Harbour. The particulars given regarding foreign 
navies are specially interesting, but there is more 
than a suspicion that in some cases, particularly in 
connection with the German navy, the dates of com- 
mencement of the ships are not quite accurate ; but 
this is not the fault of the editor, as it is practically 
impossible to get accurate information on the 
subject. May we make the remark also that it 
would have been fair if the editor had, in all cases, 
given the source of his information ; extracts are 
made in some cases without r ition. 

The second part of the book is devoted to a 
series of articles on naval subjects. Mr. George 
Lloyd, M.P., has an article on ‘Britain in the 
Mediterranean,’’ advocating, of course, a stronger 
fleet in these waters. Mr. Gerard Fiennes has 
some reflections on Imperial strategy. The future 
of the French Navy is dealt with by Mr. Jean B. 
Gautreau, Paris, and German naval progress by Mr. 
Hector C. Bywater, Berlin ; and recent progress in 
naval and marine engineering is by Mr. W. 
Stoddart, who traces progress in a somewhat dis- 
cursive way over a long period of years. The 
editor himself contributes an interesting considera- 
tion of ship types. There are given the usual 
tables of dimensions and other particulars of the 
ships of the various fleets, so that it will be seen 
that the Annual is quite up to the standard of 
former years. 
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SOME EXPERIMENTS WITH A 
MILLING MACHINE 


A system of output and durability tests on new 
designs of machine-tools, before they are manufac- 
tured in commercial quantities, is in operation at 
the works of Messrs. Alfred Herbert, Limited, of 
Coventry. The system assists in the elimination 
of weak points in new forms of machine, both as 
regards strength and convenience. It also fur- 
nishes records on the basis of which still further 
improved forms may be designed, and indicates by 
analogy what the output of such improved forms 
may be expected to be. Whether this system 
comes within the definition of ‘‘ scientific manage- 
ment” we hardly know, but it certainly comes with- 
in the definition of able and thorough shop practice. 
The output and durability tests are pore out in 
a special shop, which was built and equipped by 
Messrs. Herbert some eleven years ago, and a 
very large amount of work has been carried out in 
it since that time. One of the advantages of the 
shop has been that it has enabled Messrs. Herbert 
to build and test experimental machines embody- 
ing more daring departures from standard practice 
than would have n possible in machines put 
through the shops in the ordinary way with a view 
to ultimate sale. 

An account of the tests carried out on a hori- 
zontal milling-machine in the experimental shop 
was given by Mr. P. V. Vernon in a paper read 
before the inceshater Association of Engineers 
on the 23rd ult. The particular tests chosen were 
taken as characteristic of the work done in the 
shop, and not as presenting any extraordinary fea- 
tures. The machine that was tested formed, how- 
ever, a somewhat special case in view of the fact that 
it was of new design throughout and was very much 
more powerful than any previously constructed by 
the firm. It was a single-pulley horizontal machine 
of the knee type, and was arranged for the fitting 
of a vertical milling attachment. It embodied the 
following particulars :— 


Longitudinal feed ... 42 in. 
Transverse feed aut : 134 ,, 
Vertical feed... is +3 ; eae 
Diameter of single pulley ... le | ae 
Speed of single pulley ...400 revolutions per 
minute 
Belt speed... - ...1675 ft. per minut 
Maximum gear ratio fe 24.4 to 1 
Number of speeds ... 16 
Range of # ah 16.4 to 427 
Number of feeds 18 
Range of feeds § in. to 224 in. 
per minute 
Weight of machine ... ae ee 8652 Ib. 


All gears in the main train were of eight diametral 
pitch, except two, which were of six pitch. The 
narrowest gear-wheel was 1% in. wide. All gears 
were of steel, and all except a pinion, which was 
made solid with its shaft, were hardened. Lubri- 
cation was by means of a force-pump, which con- 
tinually forced a large excess of oil over all gears 
and through all bearings. The feed-motion was 
driven from the main shaft, which was started and 
stopped by a friction-clutch. The feed-motion 
started and stop in harmony with the spindle 
of the machine, but was independent of the spindle 
speed. The machine was driven from a carefully- 
calibrated direct-current motor with a 3 to 1 speed 
variation. The motor gave 30 brake horse-power 
at all speeds on normal full load, and could give 
75 per cent. overload for a minute and 20 per cent. 
overload for two hours. It had a driving-pulley 
16 in. in diameter, the same as the machine, and 
was coupled to the machine by a double-leather 
belt, 5 in. wide, with a scarfed and cemented joint. 

As the machine was of new design and, as pre- 
viously stated, of much greater power than any pre- 
viously constructed, it was decided, before making 
systematic power tests, to take some preliminary 
cuts of a more or less destructive nature in order 
to discover any weaknesses as early as possible. 
Accordingly, the first cuts were taken on a cast-iron 
test-block 5 in. wide, using a 3-in. coarse-pitch 
spiral cutter, made from Ligh apend steel and 
mounted on a 1}-in. arbor. The test. output 
under these conditions was ithe running 
the cutter at 93 revolutions per minute (73 ft. per 
minute), with a depth of cut of 0 625in. and a feed 
of 11,5, in. per minute. This gave a maximum 
production of 34.96 cub. in. of metal removed per 
minute, but the arbor was eventually twisted and 





put out of action. Outs were then taken with a 
3$-in. cutter, 9 in. long, ona 14-in. arbor, with a test- 
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block 8 in. wide. In this case the maximum out- 
put was reached at 75 revolutions per minute (70 ft. 
per minute), with a depth of cut of 0.4 in. and a feed 
of 13% in. per minute. The output was 44.4 cub. in. 
a minute, and the arbor stood up very well. The 
results of these preliminary trials with the 3$-in. 
cutter are given in Table I. In this table 0.7 
horse-power has been deducted from the recorded 
horse-powers to allow for the power required to 
drive the machine light. 

TABLE I.—3}-In. High-Speed Cutter, 


Hole, Milling Cast-Iron Block, 8 In. 
lutions per Minute (70 Ft. per Minutc). 































ight Teeth, 14-In. 
ide, at 75 Revo- 


| Metal Removed. 
Depth of Feed 
Gut. | Measured. 




















Net Horse- : 
Power. (Cub. In. per Cub. In. per 
Minute. H.P. Minute 
0.24 21 27.3 40.82 1.47 
0.25 21y, 23.7 42.40 1.78 
0.26 17 24.9 35.84 1.44 
0.28 17), 30.8 38.21 1% 
0.30 16}4 30.8 40,04 1.31 
0.82 1344 27.8 85.04 1.28 
0.34 13 261 | 387.78 1.44 
0.36 13; 30.8 39.96 1.29 
0.875 134} 296 | 41,06 1.38 
0.40 18 83.3 | 44.40 1.33 
0.42 11 80.8 | 389.06 1.26 
0.44 10}§ 23.7 } 38.50 1.62 
0.46 94 23.6 | 83.81 1,18 
0.48 9 27.8 | 85.52 1.30 
0.50 9 | 4.9 | 36.50 1.46 
0.55 | 9 29.6 | 40.15 1.35 
0.60 TPs 30.8 35.04 1.14 
0.625 Ty. 27.3 37.18 1.36 
0.70 Ty 29.6 89.75 1.82 
0.75 548 28.6 35.62 =| 1.25 
0.80 | 544 80.8 33.00 | 1.28 
0.85 | 4 29.6 31.02 | 1.04 
0.90 443 28.6 | $4.56 | 1.20 
0.95 34h 23| (26.1 29.92 1.14 
1.00 848 29.6 31.50 =| 1.06 
1.05 3 24.9 27.80 1.09 
1.10 8 26.1 28.60 1.09 


As it was not certain that the trials with the 
3$-in. cutter had shown the full power of the 
machine, it was decided to make further trials with 
a 44-in. cutter 9 in. long, mounted on a 2-in. arbor. 
After a few preliminary tests with this latter 
cutter, however, the main spindle of the machine 
failed, the box-clutch nose by which it drove the 
arbor being badly distorted. The spindle was 
of heat-treated Siemens-Martin steel, of 48 tons 
maximum stress, and 32 tons yield-point, but was 
not hardened. After the failure it was decided to 
fit a hardened spindle, but before doing so various 
tests with the vertical milling attachment were 
carried out, using the old spindle. The cuts were 
taken over the same test-block as before, using a 
high-speed steel inserted-tooth face-cutter, 9 in. in 
diameter. The cutter was screwed directly on to 
the nose of the vertical spindle, which was 4,%, in. 
in diameter and had a quintuple thread of 14-in. 
pitch. The vertical spindle was driven through a 
train of spur and bevel gears made of heat-treated 
48-ton steel. The gears were not hardened. The 
first wheel of the train was screwed on to the nose 
of the main spindle, which was similar to the nose 
of the vertical spindle. The result of the tests was 
that all the gears of the vertical attachment were 
ruined, the teeth being bent badly out of shape, 
although none were actually broken. It was 
found after the test that it was impossible to remove 
either the face-cutter or the first gear-wheel from 
their respective machine spindles, in spite of the 
quick threads, without sacriticing either the spindles 
or the cutter and gear. 

Up to the stage reached at this time the tests had 
shown that unhardened gears and the unhardened 
box-clutch were unsuited for the heavy work which 
the machine was intended to do. They had also 
demonstrated that the screwed spindle-nose was 
unsatisfactory. Accordingly new gears and spindles 
were made of -quality heat-treated and har- 
dened steel. e rectangular-box clutch was 
retained, but was hardened, and the screwed 
spindle - nose was abolished, and a plain taper 
design adopted in its place. The diameter of the 
spindle itself was 5 Bt at the large end at the 
front of the conical ing, and ye at the seat 
(just behind the bearing) on which the large driving- 
gear was keyed. A new face-cutter was made to fit 
the taper nose, and was provided with a driving 

rtion to fit into the box-clutch. The cutter was 

eld on to the spindle by a draw-bolt passin 
through it from end to end. This design prov 
to be quite satisfactory under the heaviest cuts 
that could be taken, absorbing as much as 42 horse- 
power. No detail record was taken of the cuts 
made with the reconstructed vertical attachment, 

















as they were taken only to test the strength of the|at this time were the reduction in speed of the 
spindle-noses and thenew gearing. While the altera- | feed-box by one-third, and the interlocking of the 
tions above described were being carried out, the | feed hand-wheel with the starting-lever of the ma- 
machine was dismantled for examination, and it | chine. Although no failure of the feed motion 
was found that the unhardened pinion of the | had occurred yet the speed of the box appeared to 
main gear, already referred to, had its teeth badly be excessive, and considerable shock was experi- 
distorted. This pinion, which was in one piece enced when the feed was changed. When the 
with its shaft, was of 48-ton steel. A case-hardened feed-box speed was altered, the ratio of the gears 
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TaBLe II.—4}-In. High-Speed Cutter, Ten Teeth, 2-In.|Tapux III.—4}-I Y 
— , 7 . » .—4}-In. High-Speed Cutter, Ten Teeth, 2-In. 
Hole, Milling Cast-Iron Block, 8-In. Wide, at 60 Revo- Hole, Milling Mild-Steel Block, 8-In. Wide. at 60 Revo 
lutions per Minute = 70 Ft. per Minute (0.7 Horse-| lutions per Minute = 70 Ft. per Minute (0.7 Horse- 
Power has been Deducted from Recorded Horse-Powers). Power has been Deducted from Recorded Horse-Powers). 
j i ea ag taal ne eat a Tee a a 
| Metal Removed. | | 
Depthot Feed | Net Horse a 
ut. | Measured. Power. | ub. I | Oub. I wy ~ o on I bag age 
| Meuse HP. Mincte. ut. | Measured. | Power. | Qub. In. per Cub. In. per 
& 3 sake e. Minute. H.P. Minute. 
0.24 17 208 | s380 | 1.66 es 3 
0.25 | i | 28.0 35.00 | 152 oe Ze ie es oo 
0.26 17 } 26.1 36.15 | 1.38 0:96 ll | 398 23.14 0.58 
0.28 | 17 | 34.6 j 38.52 1.11 0.28 28.6 20,44 0.71 
0.30 | 18 | 28.7 33.30 1.40 0.30 oo | 296 21.67 0.73 
0.32 | 18 | 29.6 3392 | 116 ase - | ges 92.72 074 
O34 | |} 24.9 31.55 1.27 034 sig | ad 54.31 - 0.58 
0.36 11 | 22.8 33.12 1.21 0:36 4! 30.8 91.06 0.68 
0.375 | 13 22.8 40.50 1.77 0.375 7" 6 21.87 074 
0.40 iin 27.3 35.84 1.32 ons a 20.8 20.52 | 067 
0.42 11 26.1 38.22 1.46 ba os | ws 19.40 O71 
0.44 94 | 98.7 32.12 1.35 a i = | a8 90.16 0.48 
0.48 9 273 35.33 1.29 044 | 5 24.9 17.60 0.71 
0.50 | 9 30.8 37.00 1.20 a | is | 973 18.40 0.67 
0.55 | 7 | 28.6 33.00 1.15 a i «@ a 18.96 0.66 
0.60 | 6% | 387 29.76 1.25 o- | a | oe 19.75 nae 
0.625 | oF 24.9 45.98 1.84 oa . | & 21.45 0.69 
0.70 | Ty, 35.1 41.60 1.19 0.685 3 29:0 19.68 0.68 
0.75 by, 28.6 38.80 1.35 oa | a $2.08 O71 
0.80 | 6% oe 370 = 0.75 8 28 6 19.50 0.68 
0.85 4 27.3 33.15 1.21 0.80 3: 32.0 20.80 0.65 
0.90 448 29.6 35.54 1.20 0.85 9 26.1 17.85 0.68 
0.95 4 35.1 36.10 1,03 0.90 28 30.8 18.45 0.60 
1.00 4 27.3 32.00 1.17 ass ak° ao 6O|Sté«G15 0.65 
1.05 33 87.1 32.54 0.86 1.00 Bs 6 | 12.60 O57 
1.10 Sis 22.6 29.06 1.68 1.05 21's 2.9 | 17.32 0.69 
. : aoe LS oe 110 | = My 28.6 18.15 0.64 
pinion was substituted for it, and no further gear | - ao meee Oe, eee tS 
troubles were experienced, the teeth at the end of | by which the motion was transmitted from the feed- 
the trials detailed below showing no signs of wear| box to the knee was changed so that the original 
or distress. range of feeds was preserved. The interlocking of 
the feed hand-wheel and the starting-lever was 
g 





Other changes which were made on the machine 
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arranged in order to prevent chance of danger by 
the feed being changed while the machine was 
cutting. A change was also made in the machine 
in the substitution of yy + for the phos- 
phor-bronze bearings of the feed-pulleys, as the 
latter were found to have worn considerably. 
Lubrication troubles and points involving diffi- 
culties in manufacture and erection were also 
rectified. Some of the changes had to be made on 
the experimental machine in a somewhat make- 
shift manner, but they were all subsequently 
properly incorporated in later designs. 

he final tests on the machine were made with a 
4}-in. high-speed-steel cutter, 9 in. long, carried on 
a 2-in. arbor. The cutter had 10 teeth, and the 
angle of the spiral was 263 deg. The test-blocks 
used were 8in. by 2 ft. 4in., and were of both 
cast iron and mild steel, of the following quality :— 


Cast Iron, 
Transverse breaking load on a 1-in. 
square bar, 12in. betweensupports $2520 Ib. 
Hardness number, Brinell test n 254 
Mild Steel. 
Maximum tensile stress 26 tons 
Elastic stress... Ae gee 
Elongation ~? 31 per cent. 


The cutter was run at a speed of 60 revolutions per 
minute (70 ft. per minute) for all tests. 

The actual feed of the work was measured by a 
scale, as it was in general found to be rather less 
than that indicated by the dial of the machine. 
This was due to the motor slowing down slightly 
under load, due probably to the compound winding. 
The cutter was carefully observed to determine 
when it required re-sharpening, which was only 
twice during the cast-iron tests, and not at all 
during the mild-steel tests. The results obtained 
are given in Tables IT. and III., while plottings of 
these tables are given in Figs. 1 and 2, opposite. 
The figures will be self-explanatory in conjunction 
with the tables. The three high points in the 
upper part of Fig. 1 show the temporary increase 
of efficiency of the cutter after being sharpened. 

Mr. Vernon, at the conclusion of his paper, 
pointed out that although one might have expected 
that the tests would provide formule from which 
the performances of the machine and cutter could 
be calculated, for other cuts than those actually 
taken, it, nevertheless, did not seem possible to 
formulate anything in the nature of an accurate 
law. The tests, however, did furnish figures which 
indicated clearly certain limits of output, speed, 
and efficiency, which were of great value as a basis 
for future tests, and probably also of still more 
efficient machines. Mr. Vernon’s generalisations on 
the whole series of experiments were as follow :— 

1, A 5-in. double belt driving a 16-in. pulley at a 
speed of 400 revolutions per minute (100,531 sq. in. 
of belt per minute), geared to drive a 4}-in. cutter 
at 70 ft. per minute, is able to remove as much as 
48.1 cub. in. of cast iron, and 24.31 cub. in. of mild 
steel in a minute. 

2. 2090 sq. in. of double belt passing over a 
pulley in a minute will remove 1 cub. in. of cast 
iron on a milling-machine. 

3. 4135 sq. in. of double belt passing over a 
pulley in a minute will remove 1 cub. in. of mild 
steel on a milling-machine. 

4. A 4}-in. cutter on a 2-in. arbor, running at 
70 ft. per minute, is capable of removing at least 
3.63 cub. in., and possibly as much as 6.01 cub. in. 
of cast iron, and at least 2.125 cub. in., and pos- 
sibly as much as 303 cub. in. of mild steel per 
minute for each inch of width up to 8 in, and at 
any depth of cut from 0.24 in. to 1.1 in. 

Mr. Vernon also drew some comparisons between 
the experiments dealt with and some others recorded 
by him in an article in The Engineer for March 19, 
1909. We are, however, unable to afford space to 
deal with this part of his paper. 





LARGE HUMPHREY PUMPS FOR 
CHINGFORD AND EGYPT. 

In view of the — opening of the new 
pumping-station and reservoir at Chingford by His 
Majesty the King in the spring of next year, a 
good deal of interest attaches to the | Humphrey 
pumps which Mr. W. B. Bryan, the chief engineer 
to the Metropolitan Water Board, has, dene 
teristic boldness and enterprise, decided to instal 
there. Of these pumps there will be five, four 
having each a capacity of 40,000,000 gallons per day, 
and one of 20,000,000 gallons per day, making a 
total output of 180,000,000 gallons per twenty-four 





hours, the lift being 25 ft. to 30 ft. As our readers 
are well aware, these pumps are of the internal- 
combustion type, the explosion taking place in 
direct contact with the water to be pumped. 
In the present installation the pumps will 
work on the four-stroke cycle as follows :— 
Starting with the working stroke, there is the 
— of a combustible charge compressed into 
the top of the pump Sg rss This charge is ex- 
panded down to a little below atmosphere, which 
results ina charge of water and a charge of scaveng- 
ing air being drawn in through automatic valves. 
At the same time water is delivered through the dis- 
charge main to the high-level reservoir. This 
working stroke is followed by a return stroke 
of the water column, which first expels the pro- 
ducts of combustion through the exhaust-valves. 
These valves are then closed by the impact of the 
moving water, and the air entrapped is compressed 
into the head of the cylinder, where it forms an 
elastic cushion, which gradually brings the moving 
column of water to rest. The re-expansion of this 
cushion produces a second out-stroke of the water. 
The pressure above the latter again falls below that 
of the atmosphere, with the result that a charge of 
combustible mixture is drawn through automatic 
inlet valves. When the forward momentum of the 
water is exhausted, a second return stroke takes 
place, which compresses the charge in the cylinder 
ready for another working stroke. The whole of the 
valves are automatic, but are interlocked, so that 
they can only open in due sequence. A diagram 
illustrating the working of the pump was published 
in our issue of October 15, 1909, to which reference 
may be made for further details. 





The general arrangement of the pumps for 


the chamber for the 20,000,000-gallon pump. These 

Seer were taken in June last at the Stafford 
orks of Messrs. Siemens Brothers Dynamo 

Works, Limited, who are the sub-contractors. 

Fig. 7, which is from a photograph taken on the 
ground at Chingford over a year ago, shows two of 
the cast-steel bends for the ll pumps, which are 
7 ft. inside diameter at their junction with the suc- 
be and 6 ft. - mg oy” — they join the 

y-pipe. Fig. 8 shows the play-pipes in process 
of oe onl ed from barges on the River ion. 

The fuel to be used for these pumps will be pro- 
ducer-gas made from anthracite coal, and the 
— consumption is 1.1 lb. per actual water 

orse-power hour. Taking anthracite coal at 22s., 
this is equivalent to 0.01964. r 1000 gallons de- 
livered into the reservoir. e pumps will make 
10 to 12 complete cycles per minute, and at each 
explosion will deliver over 10 tons of water. The 

umps are intended to raise water from the River 
me and the River Lea Navigation to the new 
Chingford reservoir. This covers an area of 416 
acres, and impounds 3000 million gallons of water. 
To form it, it has been necessary to make 4} miles 
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Chingford is shown diagrammatically in Fig. 1, 
where it will be seen that the installation comprises 
a combustion-chamber fitted with a gas-belt for 
supplying the producer-gas, and an exhaust-belt 
for collecting the burnt products. Below the com- 
bustion-chamber are two water-inlet valve-boxes 
of cast iron, bolted to a cast-steel taper bend, which 
in turn connects to the horizontal steel play-pipe. 
At the further end of the play-pipe there is a cast- 
iron bend supporting a conical water tower having 
an open top. This tower provides for the fluctuating 
levels of water due to the to-and-fro movements of 
the column of water in the play-pipe, and maintains 
a continuous discharge to the high-level reservoir 
through the yon: hg rt shown. In Figs. 2 to6, 
overleaf, we reproduce epee ty of the pump 
parts, which were taken in the works of the builders. 

In Fig. 2 one of the cast-steel combustion- 
chambers is represented lying on its side in a 
position which exposes the admission and exhaust- 
p es to view. The inlets visible at the crown 
of the chamber are for the scavenging air, those on 
the curve near the top are for the gas and some 
air, and the openings lower down in the vertical 
walls of the chamber are for the exhaust gases. The 
inside diameter of this chamber is 7 ft., and the 
casting has been tested to 450 lb. hydraulic 
pressure, which is approximately three times the 
maximum working pressure. 

Fig. 3 shows one of the large cast-iron water- 
inlet valve-boxes without its valves, whilst in 
Fig. 4 is shown the water valve-box for the smaller- 
sized pump, and here some of the flap-valves and 
seatings can be seen in place. 

The combustion-chamber for the 40,000,000- 
gallon pump is shown in Fig. 5, complete, with the 
exception of the valves and valve-gear, and Fig. 6 





has been reproduced from a similar photograph of 


Humpurey Pump at THE CHINGFORD STATION. 


of embankment, involving 2,060,000 yards of ordi- 
nary earthwork, plus 253,000 cub. yards of puddle. 
This bank has a width at the top of 16 ft., 
and extends 5 ft. above top water-level, the slope 
being 3 to 1 where lined and 4 to1 on the lower 
level. The puddle trench is carried down to the 
London clay, into which the puddle wall is keyed to 
a depth of 3 ft., its depth ranging from 165 ft. to 
30 ft. The lining protecting the upper portion of 
the bank from wave action is of concrete, which for 
a depth of 4 ft. below top water is faced with blue 
brick. The reservoir is divided into two by an 
embankment, through which is a culvert establish- 
ing communication between the two compartments. 
The valves through which the water is withdrawn 
from the reservoir are arranged in shafts 70 ft. 
yt sunk into the London clay. A bridge of 
20 ft. span connects the valve-gear platform at the 
top of these shafts with the neighbouring reservoir 
embankment. To protect the reservoir from 
contamination by drainage from the higher land, 
an intercepting channel 34 miles long has been 
formed along the eastern embankment, which 
collects the surface water and diverts it into the 
old river channel. The five Humphrey pum 
which are to supply the reservoir will, as eeu 
stated, be capable, when all are in action, of raising 
180 million gallons per day, which is about two- 
thirds of the average daily supply to the Metropolis. 
Some even er units have been designed by 
the Pump and Power Company, of 38, Victoria- 
street, S.W., at the request of the consulting 
engineer to the Egyptian Government, for the 
consideration of their Public Works Department. 
We reproduce, Figs. 10 and 11, the drawings for 
& pump capable of delivering 100,000,000 gallons 
r day, with a lift of 19 ft. This pump is suitable 
or the conditions which obtain at the proposed 
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HUMPHREY PUMPS FOR THE METROPOLITAN BOARD’S CHINGFORD STATION. 


CONSTRUCTED AT THE SIEMENS BROTHERS DYNAMO WORKS, STAFFORD. FOR THE PUMP AND POWER CO., WESTMINSTER. 























Fic. 2. Compustion-CHAMBER FoR 40-Minuion- Fic. 3. Water Vatve-Box ror 40-Mituion- Fic. 4. Water Vatve-Box ror 20-MILuion- 
Gatton Pump. Gatton Pump. GALLON Pump. 























Fic. 5. Gas Heap ror 40-Mitiion-GaLiton Pomp. Fic. 6. Gas Heap ror 20-Mitii0on-Gatton Pump. 




















Fic. 7. Benps ror Pray-Pree, Fic. 8. Untoaprne Sections or Puiay-Pipe, 

















Dec. 13, 1912.] 


ENGINEERING. 


801 





PROPOSED  100,000,000-GALLON 


DESIGNED BY THE 


PUMP 


¥ 


N 


Fig. 10. 


| 
| 


] 











—*K-—-—-—g' 6 ------ 


a 








Fig.72. 


PLAN OF TOP. 


Fig.13. 


SUCTION 8O0X. 





oe: LOWER SECTION OF 






















EZZZZZZ Ml bhtyy 














ss = —+-+-------—-——-—---» 






’ 


---------7', 3"--—---- 











at 8. eee 


~----4.6% -----> 


—— 
Manhole 


---8. 0 Dia- 
—-16: 64%4-—— 


HUMPHREY PUMP FOR EGYPTIAN IRRIGATION. 


AND POWER COMPANY, LIMITED, 


WESTMINSTER, 









Valves 


























“____.. 
3205.K. 


(OUTER RING INNER PING) SUGUTER RING) = SUNER RING) 
pumping-station to be erected at Mex, in Egypt, | combustion - chamber of cast iron, although its 


for extensive drainage operations. Fig. 9 shows 
the proposed general arrangement of the pump, 
with the inclined play-pipe expanded at the open 
end to give a very large spillway over the hori- 
zontal edge of the pipe outlet, which is, it will 
be seen, raised wwe! above the level of the 
upper water-channel. e designed normal output 
of this pump is 68,000 = per minute, which is 
equivalent to 400 water horse-power. It is proposed 
in this instance to use Scotch nuts in a bituminous 
producer ‘pres and a suitable fuel can be delivered 
to site at less than 11. per ton. 

The design embodies a number of new features 
and improvements based on the experimental 
results obtained at the Pumpand Power Company’s 
testing-station at Dudley Port. In the first place, 
owing to the low lift, the working pressures are 
very moderate, and it is thus possible to make the 


internal diameter is 8 ft. The water-inlet valve- 
boxes, and the bend connecting the pump to the 
play-pipe, are also of cast iron, and in order to 
obtain the large water-inlet valve area needed the 
very compact, arrangement of clack-valves shown 
in Fig. 10 has been adopted. It will be seen to 
consist of two sections, each having a double ring 
of hinged valves with renewable metal seats. The 
valves themselves are of cast iron, but owing to the 
fact that they shut when the movement of the 
water has practically ceased, and before the return 
stroke commences, and that the pumps only make 
10 cycles per minute, these valves have a very easy 
motion and will work silently. The castings for 
the upper and lower suction-boxes are shown 
separately in Figs. 11, 12, 13, and 14, whilst 





details of the valves and their renewable seats 
jare illustrated in Figs. 15 and 16. One of the 



































Fig.18 


SUCTION VALVE SPRING 


J 3205. 


pins on which se be pivoted and the springs used 
to ensure their closing are illustrated in Figs. 17 
and 18. The gas and the exhaust-valves are arranged 
in pockets formed between two deep ribs cast on 
the exterior of the combustion-chamber. The 
openings from these pockets into the interior 
of the latter are clearly visible on the left-hand 
side of Fig. 10. The openings at the higher level 
correspond to the exhaust-valves. A gas-supply 
belt, provided with two throttle-valves for adjusting 
the proportions of the charge, is arranged imme- 
diately below this, and communicates by porte with 
the inlet-valve pockets. The air supply is drawn in 
through porte cast in the covers over the pockets. 
The cover over each exhaust-valve is also provided 
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with a port communicating with the external air, 
and this port is covered by a light flap-valve, which 
prevents any discharge through it of the spent gases; 
the latter accordingly pass up between the top of 
the combustion-chamber and the light conical cover 
shown, and enter the exhaust-pipe through a set of 
non-return valves, as indicated. Owing to this pro- 
vision, the exhaust-valves also serve to admit the 
required scavenging air, which is drawn in through 
the ports in the covers to the exhaust-valve pockets, 
as already explained. There are, it will be seen, no 
valves in the top of the combustion-chamber, an 
arrangement which absolutely ensures that there 
shall always be the required elastic cushion in the 
top of the chamber, and that the cushion pressure 
shall accordingly never rise beyond its designed limit. 

In the early and smaller types of Humphrey 
four-cycle pumps a locking device was fitted between 
the admission and exhaust-valves, so that they 
mutually controlled one another; but in the present 
example, as there are a large number of valves to 
be dealt with, the locking arrangements have been 
greatly simplified and are all controlled by one 
small operating mechanism, which is actuated by 
each rise of pressure in the combustion-chamber. 
At the first rise of pressure a ring, which sur- 
rounds the combustion-chamber and is supported 
on anti-friction rollers, is moved a short distance 
to the left, whilst the next rise of pressure moves 
it back again to the right. To this ring are attached 
upright pivoted levers which control all the locking 
bolts on the valves, so that a movement to the left 
unlocks all the exhaust-valves and locks the ad- 
mission-valves, while a movement to the right 
unlocks the admission valves and locks all the 
exhaust-valves. This arrangement has been found 
in practice to be a very satisfactory method of con- 
trolling the valves. 

The water velocities are all very moderate, and 
although the pump may look somewhat bulky, yet 
it has the great advantage of extreme simplicity, 
there being nothing to get out of order, and prac- 
tically no parts requiring lubrication. To start the 
pump a feed of and air is delivered from 
a compressor to the combustion - chamber, and 
forces down the water-level in the chamber until 
the charge reaches the required volume. A 
hand-switch is then pressed, causing sparks to pass 
at the ignition-plugs, and the first out-stroke is 
made. From this moment the action of the 

ump is entirely automatic, and it picks up its 
oad, and soon attains to its required normal 
output. Means are provided for adjusting the 
volume of gas and air, so that weaker or stronger 
explosions can be obtained. The conditions for the 
Mex pumping-station are such that there is prac- 
tically no variation of water levels, and therefore 
the very simplest type of Humphrey pump can be 
used, which would, moreover, be working under 
ideal conditions. A light roof over the combustion- 
chamber, and suflicient sheds to house the com- 
pressor for starting the pumps and the auxiliary 
machinery for the gas-producer plant, are the only 
buildings required. 





THE WORK OF THE REICHSANSTALT 
IN 1911-12. 
(Concluded from page 767.) 

Mechanical and Metrological Work (A. Leman, 
A. Werner and Blaschke).—-The results of the length 
measurements on hardened steel end standards 
have been published (‘‘ Werkstattechnik,” vol. v., 
pages 453 to 461, 1911), but the influence of the 
tempering and of various methods of manufacture 
is still being investigated. Four specimens of 
nickel steel, 1 metre in length, were heated up to 
300 deg. Cent. and examined as each successive 
50 deg. was recorded. The ‘length of the 5 per 
cent. nickel - steel bar increayed fairly regularly, 
showing 1 mm. increase at 100 deg. and 3.5 mm. 
at 300 deg. Cent. ; two 25 per cent. nickel-steel bars 
from different sources behaved very much alike, the 
increases amounting to about 1.6 mm. and 5.5 mm. 
at the two temperatures. A 33 per cent. nickel-steel 
bar showed a very different behaviour : it contracted 
first by 0.009 mm. at 50 deg. Cent. ; at 100 deg. it 


was 0.009 mm. longer than at 0 deg., and it then 
slowly expanded to about 0.119 mm. at 150 deg., 
0.386 mm. at 200 deg., 0.876 mm. at 300 deg., 
and 1.651 mm. at 300 deg. Some turbine-blades 
of brass did not show any peculiarities in the 
thermal expansion tests. Heated several times up 
tu 150 deg. Cent., they underwent a slight change 








in their length, as had been expected, but to too 
small an extent to be of any practical importance. 
Rods of Carrara marble, 105 mm. in length, behaved 
somewhat like the 33 per cent. nickel steel, the 
expansion depending strongly on the temperature 
and treatment; the expansion coefficient varied 
between 2 and 13. 10-6 for the range 0 deg. to 
100 deg. Cent., which is in agreement with previous 
determinations; in the range 14 deg. to 24 deg. 
Cent. both the natural marble and also a marble 
impregnated by a Siemens-Schuckert process gave 
a coefficient of about 4. 10—®. Ata first test made 
in a steam-bath at 100 deg. the marble expanded 
by 0.112 mm.; at two subsequent tests only by 
0.093 mm. and 0.088 mm. These tests are made in 
liquid baths, which are inconvenient, in so far as the 
transition from one temperature to a higher tem- 
perature (in a different bath) cannot directly be 
observed ; electric apparatus are, therefore, being 
constructed. 

Several accidents to centrifugal apparatus having 
recently occurred, the Reichsanstalt recommends 
that such machinery should be tested in the factory 
alike as to load and speed (loaded), both at an over- 
load of 20 per cent. and at a speed exceeding the 
normal rate of revolution by 20 per cent. 

Electrical Measurements, Standard Resistances 
and Cells (W. Jaeger, H. v. Steinwehr, Feustel, 
the late S. Lindeck, and F. Hoffmann).—The Jena 
glass 59" has not proved suitable for the preparation 
of standard mercury resistances, the tu not 
being sufficiently uniform. As regards the man- 
ganin resistance, it has resulted that the very 
slight fluctuations, which had been ascribed to vary- 
ing degrees of humidity in the air, may have other 
causes. Some resistances were kept in a cup- 
board at constant humidity, others in the air of the 
laboratory; the observations, extending over several 
years, show that the fluctuations, which are very 
slight, as already stated, were of the same order in 
the two cases, and it is doubtful as to how far the 
comparison standard is concerned in these changes. 
The 1000-ohm resistances kept in paraffin in sealed 
boxes seem to answer wel]. With respect to the 
normal Weston cells the Reichsanstalt have for 
some time already maintained, against other 
statements, that the method of washing the pre- 
cipitated mercurous sulphate did not affect the 
electromotive force of the cell. The assertion 
having been disputed again, the Reichsanstalt 
washed three portions of the salt in different ways : 
(a) with water and then with concentrated cad- 
mium sulphate ; (>) at once with cadmium sulphate; 
and («) with alcoho) and then with ether, according 
to the recommendations of the Bureau of Stan- 
dards. Some of the salt was subsequently dried in 
air, some in a vacuum. Three cells were after- 
wards prepared from each of the different portions 
of the mercurous sulphate ; the differences in the 
electromotive force were too small to justify any 
preference. These various measurements and the 
interchange of normal cells between the different 
national institutions prove that Weston normal 
cells can now be guaranteed within a few hundred 
thousandths of a volt. The portability is not per- 
fect yet, however. The Bureau of Standards sent 
seventeen cells to the sister institutions ; those 
travelling in charge of officials were correct after 
14 years; the eleven cells sent by post were all 
spoilt, however. The electromotive force of Clerk 
cells, of which a number were again submitted for 
testing in 1911, is 1.4324 volts at 15 deg. Cent. ; 
that of the Weston cells, 1.0184 volts at 20 deg. 
Cent. ; the technically tested cells had a slightly 
higher force. Of 101 resistances and resistance 
sets submitted for tests (all of manganin with one 
exception), 75 were destined for abroad. Some cvils 
had n covered with fused tin by the Schoop 
atomising process ; the treatment seemed to affect 
the insulation, and the coating was not sufficiently 
thick or coherent to prevent deterioration ; a further 
covering with shellac seemed to serve the purpose. 

Insulation. Meters (E, Orlich, H. Schering, and 
Schmidt).—A great deal of work has been done in 
conjunction with the Verband Deutscher Electro- 
techniker and the Electrotechnische Verein. Nine 
works supplied sixteen compositions of insulating 
materials which have been tested as to weathering, 
combustibility by the electric arc, and behaviour at 
high temperatures. The meter tests of the Reichsan- 
stalt do not completely satisfy the practical demands, 
however, as the maximum fea 8 currents are 
6000 amperes at 1000 volts ; the practice moreover 
calls for tests which can be carried out in the work- 
shop laboratory, and more attention is to be paid 


to this feature. In most electricity meters of the 
motor type the constants are not affected by the 
load ; this is not quite true for the Ferraris meters ; 
it has resulted, however, that the ordinary load 
fluctuations of practice would hardly make any 
difference (Schmiedel). The formulz for the eddy 
currents and the turning moments of the discs of 
electricity-meters have been developed by W. 
Rogowski on the basis of Maxwell’s equations. 

Rail-Brakes (W. Rogowski).—Similar calcula- 
tions and experiments concerning the brake effect 
of eddy currents on discs fitted with one pair of 
poles show that the brake effect increases, at slow 
speeds, first proportionally with the speed, the 
increase being slightly greater than the propor- 
tional rate with a very small air-gap, and slightly 
smaller with a large air-gap. As the speed is 
raised, the effect attains a maximum and drops to 
zero at very high speeds ; at moderate speeds it is 
greater than it should be according to the theory 
of Riidenberg. The extension of the magnetic 
field depends upon the shape of the pele-pieces 
and the velocity. Similar relations hold for the 
electromagnetic rail-brake, which, at rest and at 
very low speeds, is practically a friction-brake. 
When the speed is raised, this electromagnetic 
friction effect becomes unimportant, and the eddy- 
current effect predominates. This is in accordance 
also with the recent observation of Kiibler and R. 
Naumann, that the range within which an electro- 
magnetic rail brake will stop a caris not much 
influenced by the condition—dry, wet, or greasy 
(with oil or graphite)—of the rails ; they obtained 
the best effects with wet rails. 

Air-Condensers (H. Schering and Schmidt).— 
A diagram of the new set of air-condensers, in the 
combination of which the capacity of the connec- 
tions need not be taken into consideration, is re- 
produced in Fig. 3. The casing is cylindrical and 
the plates are circular discs, the one system being 
insulated, the other connected with the casing. 
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There is a hole in the middle of the top and bottom 
of each casing ; the upper hole is partly closed by 
the head of a T-sha cont.ct-pin, which is joined 
to the insulated disc and which projects through 
the lower hole. When the condensers are to 
be combined, they are placed on the top of one 
another ; this operation is facilitated by the feet seen 
on the diagram ; the pin of the upper condenser 
then rests on the head of the pin of the condenser 
underneath it. Thus the one system of plates is 
in contact, and the other system is connected by the 
casings. The arrangement was first tried by E. Giebe 
in 1909. The base-plate is likewise constructed to 
facilitate connection with another set of condensers, 
and the dimensions of all the condensers are alike, 
so that the establishment of a connection does 
not introduce further capacity into the combina- 
tion. A decadic set of condensers, ranging from 
0.001 microfarad up to 0.01 microfarad, has been 
constructed, and the capacities of the combina- 
tions are correct within one or two ten-thousandths. 
The adjustment of a condenser set is effected by 
providing the upper plate of a set with four sectors, 
which are more or less closed by placing a similarly- 
cut plate underneath and turning the latter. 
Absolute Ohm Determination (E. Griineisen and 
E. Giebe).—The expansion data of marble, already 
mentioned, were wanted forthe construction of self- 
inductions of 0.05 and of 0.01 henry, required for 
the absolute determination of the ohm. The 
marble core of the latter self-induction has 4 
diameter of 354 mm.; it is cut with a helical 
groove of 162 turns of 1 mm. pitch, 0.1 mm. deep, 
in which bare copper wire 0.5 mm. in diameter 1s 
placed. The actual diameter of the coil was 
determined, firstly, by means of a comparator, and, 
secondly, indirectly from the length L of wire used. 
In the latter determination the wire was passed, 
while being wound into the marble core, over 4 








steel disc (turning in points) of diameter D, so that 
L=na2 D+d), where n indicates the number 
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of revolutions made by the steel disc, and d the 
diameter of the copper wire. To check these 
measurements three steel discs of diameters 
100 mm., 150 mm., and 355 mm. were used; the 
agreement was quite satisfactory, though the 
smallest disc gave, of course, less reliable results. 
The uniformity of the pitch was not, however, 
perfect ; a mean pitch was therefore deduced from 
a large number of measurements. 

Alternating-Current Measurements (H. Schering 
and R. Lindemann).—The methods of measuring 
alternating currents with the aid of thermo-couples, 
mentioned last year, has been completely worked 
out and been taken up by twofirms. The measure- 
ment of intense high-frequency currents by the hot- 
wire ampere-meter of Orlich has been taken up by 
Hartmann and Braun, Frankfort-am-Main. For 
currents of up to 7 amperes a copper wire, 0.1 mm. 
in diameter, 5 or 10 mm. in length, is stretched 
over stout bolts of brass within an oil bath, and a 
thermo-couple is soldered to its middle. For 
stronger currents of up to 40 amperes, strips of 
platinum, 2 or 3 mm. in width, are so fixed over 
stout copper bolts that they form a cylindrical 
surface. Such instruments give the same values 
for direct currents and for alternating currents of 
large wave-lengths, down to A = 300 m. For 
smaller wave-lengths, the readings are smaller with 
alternating currents, the difference amounting to 
2 per cent. already with wave-lengths of 120 m. 
Another method under examination is based upon 
the law that the potential V at the terminals of a 
condenser of capacity C, which is traversed by 
the high-frequency current I at frequency o, is 
V =1/@C; when I is known, o can be deduced ; 
but so far an accuracy of more than 1 per cent. 
has only been obtained with simple circuits, and 
in complex circuits the influence of the capacity of 
the different parts with regard to the earth seems 
difficult to eliminate. 

Electrolytic Valve Cells (Giinther Schuize).—The 
study of fused salts, instead of aqueous solutions 
of the salts, in electrolytic rectifiers shows that the 
salts behave similarly in the two conditions, and the 
results are theoretically interesting, as they admit 
of drawing conclusions as to ionisation in fused 
salts. The maximum potential which can be 
throttled is always lower in the fusion than in the 
solution. Tantalum and aluminium, the two metals 
pen studied, behave similarly in fused salts, 

ut aluminium is very sensitive to traces of water. 
The effective layer (of gas) which forms on the 
metallic anode increases in thickness as the water 
(of hydration, &c.) is removed; the thickness 
is the greater, and the capacity the smaller, the 
higher the melting-point of the respective salt, and 
from the trend of the curves it would appear that 
fused salts can no longer acts electrolytic rectifiers 
above 510 deg. Cent. 

Eloctrolysis of Glass (G. Schulze).—The experi- 
ments on the electrolysis of glass (first studied by 
E. Warburg in 1884) were made by dipping test- 
tubes of Thuringia (filled with molten metal 
or salts or eoolinel metal as anode, a graphite rod 
or a platinum wire serving as lead) into a mixture 
of the fused nitrates of potassium and sodium (an 

on wire serving as cathode lead). The tempera- 
ture was about 300 deg. or 350 deg. Cent. It was 
found that mercury was forced quantitatively into 
the glass as a divalent ion; other metals, Pb, Bi, 
Sb, Sn, Fe, Cu, entered the glass quantitatively 
only when free from oxide ; the oxides of copper 
and lead were not taken up by the hot glass. The 
resistance of the glass was diminished when lithium 
and silver migrated into it ; in other cases the resist- 
ance increased—namely, by K, Tl, Cu, Fe, and par- 
ticularly by Cd, Hg, Pb, Bi, Sn. Im the latter 
case, therefore, insulating layers were formed, the 
resistance of which waiel with the current inten- 
sity ; these layers are solid (not gaseous, as with 
fused salts in electrolytic valves), and glass cannot be 
used as an electrolytic rectifier for this reason, at 
least not with currents of 50 periods. The tem- 
perature effect on the resistance of the glass thus 
modified was much weaker than with ordinary glass. 
When Hg, Bi, Sn, Cd had once been introduced 
into the » be from the anode side, reversal of the 
current would hardly drive out the metal again ; 
there would be sparking in the insulating layer 
mentioned. 

_ Generator for Standardising Electricity - Meters 
(K. Feussner).—In testing the electricity-meters 
and new systems of meters, of which ten more were 
passed in 1911, use is made of a double-current 
generator, the one half of which supplies the main 


current, and the other the meter current; the 
latter passes through a system of coils which can 
be turned by the observer in order to produce a 
hase difference. So far these machines had only 
m obtainable in rather large sizes, of 2000 watts 
for each half, whilst the tests dd not require one 
per cent. of this energy. The firm of Hans Boas, 
of Berlin, now furnishes small standardising 
machines (of 200 watts) for this purpose. The 
direct-current motor and the two diethatiahcur- 
rent generators are combined in the same casing, 
and the shaft, carrying the motor armature and 
the field systems of the two generators, is sus- 
pended ina ball-bearing. The four main current 
coils can be connected in different ways. The 
machines are placed next to the experimenter’s 
table, the hand-wheel by means of which the 
coils of the lower generator coils are turned being 
within easy reach. Machines of this type have 
been supplied for the seven electric Priifimter 
(testing stations), of which Munich remains by far 
the busiest. 

A new potentiometer of the Feussner type for 
high and low currents and resistances is now made 
by Siemens and Halske. 

Maynetic Laboratory (E. Gumlich, W. Rogowski, 
and K. Schmiedel).—The Epstein apparatus has 
been modified so as to serve both for induction and 
“eeneg ccm A tests. For this purpose a coil has 





m inserted in the middle of the etising 
coils ; this coil encircles the iron core. ere are, 
further, four small flat coils, each parallel to one 


of the iron core faces, coupled in series; they do 
not contain any iron. By a series of experiments 
the variation of the field strength with varying dis- 
tances of these coils from the core is determined ; 
the field intensity itself can then be deduced. The 
Allegemeine Electricitits - Gesellschaft has con- 
structed, in conjunction with the Reichsanstalt, a 
series of apparatus ranging from 10 ampere-turns 
per centimetre up to 300 ampere-turns-; and it 
would appear that the method is recommendable 
for the range 25 to 300 ampere-turns. 

In the course of these joint researches the influ- 
ence of the dimensions and of the joints of the iron 
sheets has also been studied. As regards another 
new method of permeability measurements with 
the Epstein apparatus, proposed by Professor J. 
Epstein, the Reichsanstalt is not in accord with 
the originator of the apparatus. 

The Rational Physical Laboratory had originated 
an intercomparison of the watt-losses determinations 
in dynamo sheet-irons at Teddington, Washington, 
and Charlottenburg. In the results Teddington 
and Charlottenburg differed by 3 or 4 per cent.; it 
would appear now that the 1 Rec is chiefly 
due to the different practice in cutting the sheets ; 
at Teddington, it is said, they are all cut parallel 
to the direction of rolling, while the German rule 
is that half of the sheets must be cut that way and 
half at right angles to the direction of rolling. 

The result of the investigation on the influence 
of carbon and other additions to iron and of the 
heat treatment on the magnetic properties of iron 
have been mentioned in our report of Professor 
Gumlich’s contribution to the discussion on mag- 
netism, which the Faraday Society arranged last 
summer.* Further particulars concerning the 
influence of tungsten, chromium, molybdenum, and 
silicon are to be published. Aluminium alloys for 
these investigations have been supplied by the 
Krupp works at Essen. 

Thermometry (the late H. F. Wiebe,t Hebe, F. 
Griitzmacher, G. Moeller, and Disch).—Most of the 
thermometer-testing being now done at the branch 
institutions at Ilmenau and Gehlberg (under Griitz- 
macher ; more than 100,000 thermometers tested 
in 1911), the Reichsanstalt has not much to do 
with routine thermometer-testing. As the supe- 
riority of some clinical American thermometers 
has been demonstrated at the Reichsanstalt, the 
more stringent rules adopted by the German 
thermometer manufacturers in 1910, which only 
came into force with October, 1912, will pro- 
bably more readily be observed. The American 
thermometers marked the temperature of the 
mouth correct within 0.1 deg. Cent. within a 
minute and less, but were objectionable in one 
respect. They are rod thermometers of prismatic 
shape, and the objection is that germs lodging in 
the rough surface (which bears calibration marks, 

* See ENGINEERING, vol. xciii., page 667, June 17, 
1912. 





+ Professor H. F. Wiebe died in September while 
attending the international congresses at New York. 


numbers and words) could only be removed by a 
somewhat elaborate disinfection process. 

The remarks so far concern mainly clinical 
thermometers. There had been an increase of 
25 per cent. in the tests of good laboratory and 
other thermometers, which were in large numbers 
exported principally to America. Glass thermo- 
meters eontaining mercury and an inert have 
been tested up to 565 deg. Cent. Some old thermo- 
meters of Jena glass, dating from the period 1883 
to 1886, have been re-examined, and one new Jena 
glass is now under test. 

Electrical and Optical Temperature Measurements 
(the late S. Lindeck, F. Hoffmann, and W. Meiss- 
ner).—Of 901 thermo-couples submitted for test, 
707 were made of platinum and platinum-rhodium ; 
the others consisted of constantan as one sub- 
stance, and silver, copper or iron as the other ; 
in 22 copper couples the copper was tubular and 
served also as a sheath. The continued investiga- 
tion of platinum resistance thermometers, in which 
the platinum is fused into quartz glass, tend to 
show that the quartz has some chemical action on 
the platinum. The firm of W. C. Heraeus -— 
cially prepared eight such thermometers in diffe- 
rent ways, in electric furnaces or with the aid of 
the blow-pipe, &c.; they all differed from the 
ordinary platinum resistance thermometers (plati- 
num wound on mica) by about the same amount, 
and the constants for the formula were not the 
same in the various cases. At the highest tempera- 
ture some platinum seems to be lost by disinte- 
gration, and experiments are to be made, as to 
whether this loss could be prevented by working 
in a nitrogen or, better still, hydrogen atmosphere. 
As these problems are also being investigated by 
Waidner and G. K. Burgess at the Bureau of 
Standards, an exchange of platinum resistance 
thermometers has taken place between Charlotten- 
burg and Washington. 

Optical Pyrometers (E. Brodhun, F. Hoffmann, 
and W. Meissner).—In connection with the stan- 
dardisation of optical pyrometers (of the Wanner 
and the Holborn-Kurlbaum types) the relative 
intensities of the radiations from melting gold and 
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melting palladium have been investigated. In the 
first series of experiments the black body was made 
of Marquardt mass. Twenty-six series of observa- 
tions in the red, yellow, and green yielded for the 
ratio of the intensities of the two metals the mean 
value 80.5. According to A. L. Day and R. B. 
Sosman, of Washington, the melting-points of gold 
and palladium are 1062.4 deg. and 1549.2 deg. Cent. ; 
the melting-point of the Reichsanstalt palladium 
agreed within 1 deg. with the melting-point of some 
palladium which Day and Sosman had sent over 
to Charlottenburg. Assuming the figures stated to 
be correct, the constant c of the Wien-Planck radia- 


tion law should be 14,000. (We gave, on 707 
of last week’s issue, the number 14,380 as the most 
probable result of other determinations.) The 
mean value, 80.5, stated was, however, deduced 


from observations which differed by as much as 4 
per cent. from the mean. Another method of ex- 
perimenting was therefore devised ; the apparatus 
is illustrated in Fig. 4. The metel M is fused in 





the crucible, which is electrically heated; the 
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thermo-couple T indicates the temperature. In the 
molten metal is suspended the hollow body H, which 
has a small apertureO. The light from the bottom 
of H passes through O up the tube as dotted in 
the diagram, and is, by the prism P and the lens L, 
sent to the collimator slit K of a K6nig photo- 
meter. The casing containing the parts P and L 
can be turned about the axis L K so that observa- 
tions by the new crucible method can alternate with 
observations made on black bodies of the original 
Lummer type. One of the possible sources of 
error in the latter is that the end of the tubular 
furnace which is being examined need not have 
quite the same temperature as the directly-heated 
walls. For the crucible observations 1 kg. of gold 
(supplied by the Imperial Bank, and specially 
waited by F. Mylius in the Reichsanstalt) and 
1 kg. of palladium (supplied by W. C. Heraeus) 
are being used. The research is not yet concluded, 
and preliminary experiments were first made with 
copper. It resulted that observations made with red, 
yellow, and green light gave for the temperature dif- 
ference between the melting-points (or rather freez- 
ing points, for the electric resistance is so regulated 
in these experiments that freezing is just main- 
tained), points of gold and copper (1062.4 deg. and 
1083 deg. Cent.) the values 20.6 deg., 20.0 deg., 
and 20.0 deg. Cent., whilst the thermoelectric 
measurements yielded 20.4 deg. Cent. This is 
very promising forthe new method. It was further 
ascertained that the radiation from the hollow body 
H was the same whether the body was white or 
blackened inside ; the measurements were again 
made with rays of the three colours mentioned, and 
they prove that the hollow body H is really a 
‘* black body.” 

As regards Seger cones experiments have been 
made at temperatures up to the melting-point of 
platinum in electric furnaces, and up to 1400 deg. 
Cent. in ceramic furnaces. We would refer our 
readers to the interesting observations on Seger 
cones made by O. Goecke.* 

Optical Work ; Photometry (E. Brodhun, Lieben- 
thal, O. Schénrock, and H. Fassbender).—The 
smallest lamp tested was a 0.18 Hefner candle 
lamp for 1.3 volts, the largest a 1000 Hefner candle 
lamp for 100 volts. A series of four lamps (400 
candles, 110 volts) absorbed first 0.85 watt per 
Hefner candle, and after 1000 hours 0.92 watt ; the 
light intensity had in that interval decreased by 
8 per cent. Five lamps in series for 11.2 volts and 
70 candles proved nearly constant for 1500 hours. 
These were metallic-filament lamps. Photometer 
tests are also conducted by the electric Priifaimter, 
but they have not been much asked for such tests 
so far. On the instigation of the National Physical 
Laboratory an agreement has been arrived at as to 
the relative values of the light intensity units :— 
1 pentane unit (10 candles) = 1.035 carcels = 
11.1 Hefner candles; 1 carcel = 10.75 Hefner. 
The adoption of the British candle as international 
candle (= 1.11 Hefner candle) has, however, not 
met with support in Austria and Germany. 

Other optical work concerns quartz plates, saccha- 
rimeters, Abbe refractometers (Carl Zeiss) for 
sugar-testing, the refraction of ultra-red rays by 
fluorspar and quartz, the Hartmann objective- 
testing apparatus (comprising a Zeiss object-glass, 
without secondary spectrum, of 90 mm. aperture 
and 141 cm. focal length, made after Kcenig’s plan), 
and a new precision spectrometer made by the 
firms of Hermann Wanschaff, of Berlin, and Carl 
Zeiss, of Jena. In this instrument two cases, the 
lower containing the telescope and reading micro- 
scope, and the upper containing the divided circle, 
turn on a common cone; a third box, supporting 
the stage, rests on the second, and can itself be 
turned. The minimum ition is automatically 
maintained on Langley’s plan, by placing the pivot 
of one of the rods on a ring which can be turned 
about the divided circle and be clamped. 

Petroleum - Testing (H. F. Wiebe, W. Meiss- 
ner, and Hebe).—The third Petroleum Congress, 
held at Bucharest, had resolved that the distillation 
of lamp oils should, in testing, be performed in 
glass flasks of the Engler type 
Germany is going to act on this resolution, but the 
dimensions of the apparatus to be used in custom 
houses had to be fixed. Other researches concerned 
the influence of the mass of metal on the lid of the 
Abel-Pensky apparatus, which the International 
Petroleum Commission adopted at Vienna in Janu- 


* See ENGINEERING, vol. xciii., page 15; January 5, 
1912. 
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ary, 1912, and the comparison of the Redwood and 
Saybolt viscosimeters with the Engler viscosimeter. 

Chemical Department (F. Mylius, E. Groschuff, 
and C. Hiittner).—-Copper Mordants. Alloys. Pure 
Metals. (Glass.—The blackening of copper surfaces 
having been investigated, mordants have been 
found in verdigris and in potassium-chlorate solu- 
tions, by means of which copper can easily be 
given a yellow or brown tint. The blue temper of 
steel is better produced in an electric furnace than 
in a nitrate bath. A simple method of analysing 
metals and alloys has been devised, and colori- 
metric methods have been worked out for readily 
determining the amount of copper in gold, of 
copper and tin in bronzes, of nickel in alloys, &c ; 
these methods are applicable with small masses of 
the alloy, 0.1 gramme. In connection with the 
investigation of gold alloys and of old and modern 
gold coins, the extraction of metallic chlorides from 
aqueous solutions in hydrochloric acid has been 
determined. 

The inquiry into the purity of commercial metals 
demonstrates that considerable progress has been 
made of late in this field. Metals like zinc, cadmium, 
tin, lead, gold, as well as silver, platinum, mercury, 
and copper can commercially now be obtained of a 
fineness of 99.99 per cent. ; the first mentioned of 
these pure metals are known as Kahlbaum metals 
from their manufacturers. An impurity of 0.01 
per cent. hardly affects the melting point, but it 
cannot be disregarded in many physical determina- 
tions. The glass tests have been continued. As 
regards divided circles of astronomical instruments 
the Berlin Observatory had inquired whether silver 
divisions should be inlaid in cast-iron circles. Dis- 
tortion had to be feared, owing to the unequal 
expansion of the two metals ; F. Gépel finds, how- 
ever, that under ordinary conditions the silver 
limb does not change its position with relation to 
the iron by more than + 0.2 p. 








10,000-H.P. FOTTINGER HYDRAULIC 
TRANSMISSION GEAR. 

In a former issue (see ENGINEERING, vol. lxxxviii., 
601) we gave a detailed illustrated description of 
the first Fittinger transmitter made for use on 

ship, built by the Vulcan Works, of Hamburg and 
Stettin. We nowillustrate in Figs. 1 to 3 an installa- 
tion put down on the steam-turbine testing-bed at the 
Vulcan Works, Hamburg, with a view to ascertain the 
efficiency of a high-power machine of the same type. 
Fig. 1 shows the transmitter rotor, Fig. 2, on page 812, 
the installation in course of erection on the testing- 
bed, and Fig. 3, also on e 812, the installation 
complete, the steam turbine being to the left, the 











Tue Transmitrer Rotor. 


Fiéttinger transmitter in the centre, and a Fittinger 
hydraulic brake in the distance or right of the view. 

By reference to our former article it will be 
seen that the Fittinger transmitter is an hydraulic 
appliance, the object of which, as its name implies, 
is to transmit the power of a prime mover from the 
main or primary shaft to another or secondary shaft, 
the latter being co-axial with the former. The 
hydraulic coupling can be built to transmit to the 
secondary shaft the actual speed of the main shait, or 
it can be so disposed as to transmit to the secondary 
shaft a lower — or a higher speed. The trans- 
mitter, too, can be made to effect reversal, so that the 
prime mover may continue to run continuously in the 
same direction and at the same speed, irrespective uf 
the direction of rotation or rate of speed desired in 
the secondary shaft. The plant contains a high- 
efficiency centrifugal pump, driven from the main 
shaft, and this supplies water to water-wheels keyed 
on the secondary shaft, the water having on these 
wheels the same effect as on those in ordinary water- 
turbines. The water-wheels are brass castings, each 
made in one piece, and are so combined that they 
form a compact, ‘strong, and reliable gear, and one 
in which the losses due to hydrodynamic transmissiun 
have been reduced to aminimum. These conditions 
render the Fittinger transmitter a suitable coupling 
between the steam-turbine and the propeller-shaft. 
As is well known, economical working requires that 
the turbine should run at a much higher speed than is 
desired from the point of view of propeller efficiency, 
and the transmitter solves the problem in a safe and 
economical manner. 

The first Féttinger transmitter is the one we 
described in our tormer issue above referred to; 
this was fitted in 1909 on the small steamer Trans- 
formator, which has since been in regular service 
in the port of Hamburg and between Hamburg and 
Stettin; the gear has proved itself reliable and 
accurate in its action. A second one was put down 
in a British boat fitted with gas-engines, and showed 
@ maximum efficiency of over 88 per cent. 

At the beginning of the present year a German 
shipping company decided to fit two high - power 
Féttinger transmitters on one of their new liners, 
and to have the machine previously tested under the 
working conditions which obtain in regular service 
on board a liner. The installation we illustrate in 
Figs. 1 to 3 is the one put down to meet the case in 
question. The plant has undergone a continuous trial 
of two weeks’ duration, night and day, under a high 
load. The machine was designed for transmitting 
normally 10,000 horse-power st a speed of 850 revo- 
lutions per minute for the primary shaft, and of 170 
revolutions for the secondary shaft. The trial instal- 
lation illustrated consists of a steam-turbine of the 
Curtis-A.E.G.-Vulean type which exhausted into the 
condensing plant forming part of the works-testing 
plant for steam-turbines ; steam was supplied from 
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Fig. 1. 


five water-tube boilers, each having 410 sq. m. (4410 
sq. ft.) heating surface. The primary part of the 
transmitter was coupled direct to the turbine, and the 
secondary part was coupled to a shaft, the power 
being taken up by a large hydro-dynamic Fittinger 
brake, designed for absorbing a maximum of 15,000 
horse-power, and the propeller thrust was replaced by 
an hydraulic axial thrust. In this way the plant worked 
under working conditions similar to those met with in 
actual service on board ship. 

Between the steam-turbine and the transmitter, and 
also between the latter and the hydraulic brake, were 
mounted Fittinger torsion-meters, which served both 
to measure the primary power at frequent intervals 
during the whole time the trials were in progress, and 
to ascertain the secondary power transmitted to the 
shaft. The steam -turbine was run at different 
speeds ; reversing took place at different intervals 
for momentary action and for running reversed during 
varying lengths of time. The efficiency obtained has 
been found comparable to that of the smaller gear 
above referred to, rising up to close upon 90 per cent. 
During the whole time the trials lasted, the transmitter 
ran very smoothly, without noise or vibration; re- 
versing took place rapidly, the transmitter answering 
the reversing lever effectively. 

The Vulcan Works have at the present time in 
course of construction two other Fittinger transmitters, 
which are to be put down in the engine-room of a 
1700-ton ship they are building for service between the 
German North-Sea bathing resorts. The propellin 
machinery is to consist of two steam-turbines, each o 
about 3000 shaft horse-power. 

In order further to show the favour with which the 
gear is viewed on the Continent, we may add that the 
Cockerill Company have ordered two Fottinger trans- 
mitters to be coupled to two Diesel engines, develop- 
ing each about 550 horse power, which are to form the 
propelling machinery of a ship now in course of con- 
struction by the Belgian Company for service on the 
Congo. In this case the transmitter will be used for 
increasing the speed of the propeller relative tc that 
of the engine. 

Continental land installations also form a field for 
the new machine. It has been put down in conjunc- 
tion with a fine-section rolling-mill driven by a steam- 
turbine, an installation in which it suc in main- 
taining constant, within limits of 6 to 8 per cent., the 
speed of the mill between idle running and the highest 
peak load. The secondary shaft in this case can be 
loaded up to about 2800 horse-power, the average ratio 
being 1 to4.8. The efficiency of tne transmitter in this 
latter case when running within the extreme limits 
remains practically constant at about 85 per cent. 








Machines of a smaller size have also been applied to 
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blowing-engines, hoisting machinery, &c. The trials 
recently concluded at the Vulcan Works show the 

rfect applicability of the system for dealing with 
arge powers, high speeds, and reversibility in ships 
of the Atlantic liner type. 








THE WITTON-KRAMER FATIGUE-TESTER. 

Tue tedious nature of the work which is necessary 
for the carrying out of alternating or intermittent 
stress tests with purely mechanical appliances is well 
known to all who have my ! acquaintance with the 
many investigations which have been made into the 
behaviour of materials when subjected to such tests. 
Although much valuable work has been done, the 
months, and even years, which have been necessary 
have always been a handicap in connection with 
investigations of this class, and interest is sure to be 
excited by any appliance which promises to cut down 
the time required. It will be remembered that at a 
meeting of the Institution of Mechanical Engineers, 
in November, 1911. Professor Bertram Hopkinson 
referred to an apparatus he had constructed,* in which, 
by means of an alternating current, he was able to 
make alternating-stress tests at the rate of about 7000 
reversals of stress a minute, thus enormously cutting 


down the time required by purely mechanical appli- | 
| apparatus, it will be well to refer rather more fully to 


ances. Professor Hopkinson did not give any par- 
ticulars of his apparatus, but in this article we are 
able to give full details of a somewhat similar appli- 
ance which has been designed and patented a Pro- 
fessor Kapp, and which is known as the Witton- 
Kramer fatigue-tester. 1t is manufactured by the 
General Electric Company, Limited, of 67, Queen 
Victoria-street, London, E.C., and of Witton, Bir- 
mingham. 

Professor Kapp’s apparatus, as constructed for 
applying stresses in a single direction only, is illus- 
trated in Figs. 1 to 8, above. It consists essentially 
of a laminated horse-shoe magnet lying with its 
yoke horizontal, and having an exciting coil on eac 
of its vertical limbs. The magnet can be seen in = 1 
to 3, and is indieated by the letter a in Fig. 2. Side 
frames, which carry feet serving to secure the whole 
apparatus to a base, are bol to each side of the 
horse-shoe magnet. They are indicated by b in Figs. 2 
and 3. These frames extend some distance above the 
pole-faces of the magnet, and carry a cross-head c, 
which is secured by through-bolts. Lying above the 
pole-faces, and free to slide between the side frames, 
there is an armature d, which is made up of lamina- 
tions in a manner similar to the horse-shoe magnet. 
The armature is fitted with side plates, which, at the 





* See ENGINEERING, vol. xcii., page 696. 
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centre of their upper edges, are formed with luge, 
between which a filling-piece is secured by theonate. 
bolts. The test-piece used 
the form shown in Fig. 8. When mounted in the 
machine it is passed Eonugh the hole in the filling- 
piece carried by the armature, and then through 
the hole in the cross-head c. The two nuts are then 
screwed on to the top end of the test-piece and 
adjusted, so that the armature is carried by the test- 
piece and held free from the pole faces of the horse- 
shoe magnet. The arrangement can be seen in Figs. 
land 2. It will be clear that with the ap tus set 
up as described, the p of a current through the 
exciter coils will cause the armature to be attracted 
to the pole faces, and that since the armature is hang- 
ing from the test-piece the attraction will result in 
a stress in the test-piece. With an alternating cur- 
rent, as is used, this stress will be intermittent, a 
period of maximum stress alternating with one of 
zero stress, the periodicity of the stresses being twice 
that of the period of complete —_ of the alter- 
nating current. The apparatus thus constitutes an 
intermittent stress-testing machine, the periodicity 
of stress of which may be as high as 360,000 stresses 
an hour, if a 50-cycle circuit is used, and it is for this 


for tension tests is of 


| periodicity thatthe machine is usually constructed. 


Before passing to the electrical features of the 
some of the details shown in the figures, reference to 
which, for the sake of simplicity, has been map oor 

omitted in the above description. Of these tails 
some are for use when the machine is employed to 
carry out bending tests ; but the tapered projection, 
which forms part of the lug of one of the armature 
side-plates, is also used when pure tension tests of the 
type so far dealt with are being carried out. This 
tapered projection is indicated at e in Figs. 2 and 3, 
and can also be seen in Fig. 1. Its _— is to 
steady the armature and maintain its alignment. 
The taper piece has a parallel portion at its top 


h |end, which fits into, and slides in, a slot cut in 


one side of the crosshead ¢, so that a swinging 
motion of the armature in the direction of its 
length is prevented. Movement in the other direc- 
tion is prevented by the side-frames b. When the 
machine is used for bending tests the filling-piece 
between the armature lugs, shown in Figs. 2 and 3, 
is removed, and the piece shown in elevation in the 
centre of Fig. 5, and in end view in Fig. 6, is substi- 
tuted for it. The two filling-pieces fixed between the 
side-frames of the machine, which are shown in posi- 
tion in Fig. 2, and separately in Figs. 4 and 5, are 
alsoemployed. These, as will be seen, are formed with 





sloping upper surfaces, so that when in position the 
pieces have blunt knife-edges at their outer top corners. 


806 





ENGINEERING. 


[Dec. 13, 1912. 








The special inner filling-piece, shown in Figs. 5 and 6, 
is formed with a slot which has a blunt knife-edge 
at its centre, as shown. When bending tests are 
being carried out the three filling-pieces occupy the 
relative positions shown in Fig. 5, and the cylindrical 
test-piece is placed across the three knife-edges, so 
that the attraction of the armature by the horse-shoe 
magnet subjects the test-piece to a bending stress. 
When it is desired to carry out bending tests with 
reversals of stress, a special machine is used which is 
gai a double form of the machine illustrated. 
his double machine has two horse-shoe magnets and 
two armatures, one set being placed above the other. 
The knife-edges are also duplicated. When in use 
the two sets of exciter-coils of the double machine are 
energised by a two-phase supply. the phase exciting 
one set being a quarter of a period in advance of that 
exciting the other, so that the pull on each armature 
alternates periodically with that on the other. In 
details the double machine is generally similar to the 
single machine illustrated. 
urning to the electrical features of the apparatus, it 
will be clear that the interpolar space between the 
armature and the horse-shoe magnet should be made 
as small as possible, since the smaller this interpolar 
space the smaller will be the strength of the exciting 


current required to produce the magnetic induction | pe 


which will give the required magnetic attracting force. 
In practice the space is made — such as will prevent 
actual contact between the armature and horse-shoe 
magnet. With this small clearance a slight stretch of 
the test-piece will bring the two parts into contact 
and so vitiate the test, but if this state of affairs 
arises it is at once indicated by the noise produced. 
This feature of the apparatus may be utilised to ascer- 
tain the life of specimens under specific stresses. The 
actual mechanical pull produced by the machine, 
which is, of course, the same thing as the magnetic 
attraction, is proportional to the square of the induc- 
tion. This induction, at a given periodicity, is pro- 
portional to the self-induced electromotive force, 
and as the electromotive force required to over- 
come ohmic resistance is small and in quadrature 
with the electromotive force of self-induction, it 
follows that the electromotive force of self-induction 
is very nearly equal to the terminal electromotive 
force. The result of this is that the square of the 
electromotive force supplied to the machine is prac- 
tically proportional to the mechanical pull on the 
test piece. This state of affairs enables the machine 
to be calibrated for a particular periodicity and wave- 
form by observing the force required to pull the 
armature from the magnet for different values of the 
applied electromotive force. During such calibration 
a sheet of fibre, equal in thickness to the normal 
interpolar space, must be placed between the armature 
and pole faces. With an electromotive-force wave 
of sine form, the maximum magnetic pull will be 
equal to twice the average, or measured, value. 
With an irregular wave the maximum force must be 
determined by analysing the wave from an oscilli- 
gram. 

It is important to note that slight variations in the 
width of the interpolar space, between the armature 
and horse-shoe magnet, will not affect the relation 
between the attractive force and the electromotive 
force, but will affect the exciting current only, so that 
a voltmeter may be used as an indicator of the stress 
on the test-piece. If required, this voltmeter may, of 
course, be graduated in terms of load for a particular 
machine at a particular periodicity and a particular 
wave-form. When a suitable source of current supply 
for working the apparatus is not directly available it 
is worked from a special alternator which is driven 
at approximately constant speed by any convenient 
means. The stress in the test-piece is regulated 
varying the field of the alternator. Small changes in 
speed do not affect the stress, since the electromotive 
force of the alternator and the self-induced electro- 
motive-force follow the same law of proportionality 
with the speed. A revolution-counter attached to the 
alternator shaft may be used to indicate the total 
number of stresses applied to the test-piece. Although 
this fatigue-tester is obviously suited for alternate 
stress investigations and researches, it is also well 
fitted for more directly practical work—for instance, 
in ordinary testing of manufacturers’ material. The 
presence or otherwise of fatigue in a specimen, after a 
specific number of alternations at a particular stress, 
may be determined by preparing two test-pieces, one of 
which is tested for constant loading in the ordinary 
way, and the other of which is so tested after bein 
subjected to alternate stresses in the fatigue-tester. 
the material suffers any fatigue it will be displayed 
in the constant-loading test. 





Tue British Fire-Prevention Commitrer. — This 
Committee has issued a special seasonal warning to 
employers and others responsible for the safety of build- 
ings as _—_ fire risks during the Christmas holidays, 
when buildings are left more or less unoccupied, and 


recommendations are given which it is hoped will de- 


by given showing that children had to carry heavy parcels 


INDUSTRIAL NOTES. 


Art the end of last week the North-Eastern Railway 
Company found it necessary, out of regard to the 
safety of the public, to reduce one of their servants 
from his post as passenger engine-driver on the main 
line, and in place to give him employment on a pilot 
engine, owing to his having been convicted by the magis- 
trates of drunkenness and disorderly conduct. In con- 
sequence of this many thousands of men struck work 
out of sympathy without giving any notice, thus 
causing great disorganisation of the traffic in conse- 
quence. The trouble spread rapidly, until at the 
beginning of this week there were reported to be several 
thousand men out. At the time of going to press there 
are signs of the strike giving way. As, however, we 
have dealt with this matter on another page, we need 
not say more about it here 





The third quarterly report for this year has recently 
been issued by the Associated Blacksmiths and Iron- 
workers’ Society, and includes the time from July 2 
last to October 8. From it we gather that the 
total income for the period named was 5380/. 12s. 114d., 
and the expenditure amounted to 2574/. 11s. 8d. The 
expenditure is not comparable with any previous 
riod of the Society’s history, owing to the increase 
in membership. The capital account at the end of 
the quarter amounted to 23,642/. ls.84d. The resources 
of the Society were, during the quarter, strained rather 
heavily owing to the extra work involved by the opera- 
tion of the Insurance Act, and the writing up of a 
— new register of members has rendered the 
staff at the general office very busy. The increase 
in membership during the quarter was 2781, and of 
these, 1780 came over with the amalgamation, the 
balance of 100] representing the net increase during 
the quarter. The monthly report for the four 
weeks ended November 5 is also given, and shows 
that there was an increase in membership during 
the month of 166 over the previous month. One 
gratifying feature of the report is that in every contre 
where there is organisation advances in wages have 
been obtained. he total membership at the end of 
the month was 6370. The income for the month was 
1304/. 123. 5d., which was a decrease of 1760/. 5s. 8d. 
compared with the previous month. The expen- 
diture for the four weeks ending November 5 was 
1190/. 14s. 8d., against 1057/. 9s. 64d. for the previous 
month, an increase of 133/. 5s. 24d. 


A Blue Book (Cd. 6509) has been issued containing 

a report of the Committee of Inquiry into the condi- 
tions of employment in the linen trade and other 
making-up trades of the North of Ireland, from which 
we gather that the workers in the making-up trades 
employed in factories and workshops number about 
22,000. There are other workers employed outside 
whose number is not accurately known, but probably 
they amount to about 3400 in Belfast, and at Lurgan to 
about 1400. It seems that outwork in some of the trades 
is, under existing conditions, absolutely necessary, and 
certain cases of low payment to outworkers cannot 
be disputed. It is stated that in one firm an outworker 
employed in a particular branch of embroidering was 
id at the rate of 2s. a dozen, equivalent to 4d. an 
our. According to evidence given by the Medical 
Officer of Health for Belfast, one young woman, 
employed in making certain articles, was paid 9d. a 
dozen, and earned 3d. an hour, after deducting her tram 
fare to and from the factory. The Committee are of 
opinion that there is no desire on the part of the 
employers to defend such rates as were mentioned in 
some of the test cases, but that a higher rate would be 
regarded by them as reasonable. Evidence was also 





of outwork which was considered detrimental to their 
health. Children also were employed at home in a way 
very injurious to them, for they had often to work véry 
long hours, and had not enough time left for play and 
sleep. The Committee recommend, among other things, 
that the Board of Trade Act should be applied to the 
rocesses of hand embroidery, fancy sewing, &c., in the 
‘orth of Ireland ; that the rate of pay should be marked 
on outwork before it is sent out, and the amount sent 
out should be limited. They also think that the aid 
of the Truck Act should be called in, and the Employ- 
ment of Children Act should be enforced. 





At a meeting in London last week, the men’s 
section of the Coal Conciliation Board for England 
and North Wales decided to apply for an advance of 
5 per cent. on the present rate of wages throughout 
the federated districts. The secretary of the coal- 
owners will therefore be communicated with, and a 
request will be made that a meeting of the full board 
may be held, and it is expected that this meeting will 
take place before Christmas. That the owners will 
grant the advance is, however, not thought likely, and 
a decision of Lord Coleridge, who is the independent 
chairman, will probably have to be given. 


unions in the building trade authorised the issue of 
a statement to the effect that a scheme for amalgamat- 
ing building trade unions for trade purposes only was 
under consideration, and that a committee had been 
appointed consisting of representatives from the trade 
unions interested to draw up an alternative scheme 
embracing friendly as well as trade benefits. These 
two schemes will eventually be submitted to the mem- 
bers of the various trade unions for them to vote upon. 


In the Railway and Canal Traffic Act, 1912, recently 
issued, it is enacted that where, on a complaint with 
respect to any rate or charge under the Railways Act 
of 1894, the railway company proves the following 
claims to the satisfaction of the Railway and Canal 
Commissioners, the increase of rate or charge shall 
be justified :—(a) That there has been a rise in the 
cost of working the railway, resulting from improve- 
ments made by the company in the conditions of 
employment of their staff since August 19, 1911; (b) 
that the whole of the particular increase of rate or 
charge of which complaint is made is part of an in- 
crease made for the pu of meeting the said rise 
in the cost of working ; (c) that the increase of rates 
or charges made for the purpose of meeting the rise in 
the cost of working is not in the whole greater than 
is reasonably required for the purpose ; and (d) that 
the —— of the increase of rates or charges 
alloca to the particular traffic with respect to 
which the complaint is made is not unreasonable. 








In the metal trades of Rhineland and Westphalia 
there have for some time been differences between 
the employers and the employees, and considerable 
uneasiness has resulted. The cause of this has been 
that some time ago the employees demanded the 
introduction of a working week of fifty hours. This 
was not granted by the employers, but the majority 
of the metal firms were ready to negotiate. They 
declared, however, that they could not possibly do 
more than consent to a working week of fifty-seven 
hours. Neither party being willing to give way, a 
deadlock arose, the consequence of which was that on 
Monday last the metal firms in the Menden district 
locked out their workpeople to the number of about 
45,000 men. More trouble is expected, as this example 
will probably be followed by other associations in 
Rhineland and Westphalia. An extension of the lock- 
out, however, may possibly not take place, as the 

roups of the Association of Metal Workers in West, 
outh, and North Germany are distinct, and the 
movement may not therefore spread to those parts. 


On Sunday last, in the Bradford Trades’ Hall, a 
large meeting was held in connection with the 
demands of the dyeing and finishing industries’ unions 
with regard to handing in notices. The unions repre- 
sented were the Amalgamated Society of Dyers, the 
National Society of Dyers and Finishers, the Gas- 
workers’ and General Labourers’ Unions, and the 
Radclyffe Skein Dyers’ Association. A ballot was 
taken, the result of which was a vote of 95 per cent. 
in favour of the handing-in notices. An application 
from the Association of Sizers of Lancashire to be 
admitted to the movement was accepted, an under- 
taking having been given by the Association to take 
part in the conferences, and to abide by the joint 
decision. Another association at Bolton, comprising 
14,000 dyers, was also admitted. A further confer- 
ence was arranged to be held. It was decided to 
suspend the operation of the ballot until the views 
of the Employers’ Associations had been obtained. 





From a report recently issued by the Scottish Local 
Government Board we gather that distress in Scot- 
land has diminished, owing, it is said, to better 
trade, and the operation of the distress committee. 
This refers to the year ended May 15 last, 
as compared with previous years. In only four 
of the fifteen districts covered by the committee 
was it found necessary to provide relief work, 
these four being Glasgow, Edinburgh, Dundee, 
and Aberdeen. A few applications were received by 
the committees of Govan, Partick, and Pollokshaws, 
but there were none in the case of the remaining eight 
committees. The population of the areas covered by 
distress committees is 1,967,735, or about 41 per cent. 
of the entire SS of Scotland, and the total 
number of applications for relief was 3503, or 0.18 per 
cent. of the whole, and of this number women formed 
& little more than 5 per cent. Comparing the figures 
with those of last year we find that there was a de- 
crease of 5426, and with the previous year, of 16,575. 
The coal strike was the cause of the largest number of 
applications, and the greater proportion of those 
applying were between the ages of forty and sixty. 
e bulk of the applicants were casual labourers, 
after whom came men in the building trades, 
and in the engineering trades, the percentage of these 
being 21 and 17 respectively. The Glasgow appli- 
cants found work at the Palacerrig Farm Colony, 
where 200 acres are under crop, and at Edinburgh 
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the Murieston Farm Colony, where the land is plotted 
out for market-garden purposes, the plots being let 
immediately after reclamation. A waste-paper factory 
under the control of the distress committee was utilised 
at Aberdeen, and work was also found indirectly through 
local authorities, in such employment as ven and em- 
bankment-making, stone-breaking, and land-draining. 
With regard to the rates of pay, the report states that 
it is the usual practice of distress committees to pay 
local authorities the difference between the annual 
cost of work provided and its contract value. The 
total expenditure of the distress committees for all 
purposes came to 23,155/., or a decrease of 6546/. over 
the previous year, and a Parliamentary grant of 7000/. 
was received towards the cost, as well as 5228/. from 
the rates. 





The Chief Registrar of Friendly Societies recently 
issued a@ report on the work of the friendly societies 
during the year 1910, in which it is sta that the 
number of branches and societies furnishing annual 
statutory returns has been practically stationary 
since 1905, but the total membership has increased by 
474,103. The number of returns in 1910 was 27,024 
(6364 from ordinary societies and 20,660 from societies 
with branches). In these two sets of societies the 
membership was respectively 3,906,954 and 2,803,429, 
making a total of 6,710,383. There was a decrease of 
716,215 in the membership of collecting societies ; 
accounted for by the conversion to a company in 1 
of a society with nearly a million members and over 
two million sterling funds. During the year 1,472,428 
members left, owing to causes other than death, which 
number represents 21 per cent. of the mean member- 
ship, or 76 per cent. of the members admitted during 
the year. The 6,710,383 members of the ordinary 
friendly societies and branches contributed, in 1910, 
the sum of 6,965,703/., of which 6,134,970/. went 
into the benefit funds, and 830,733/. into the 
management funds. Interest on accumulated funds 
and other receipts brought the total income up to 
9,106,154/., of which 3,675,2787. was distributed in 
sickness pay, 2,128,768/. in other benefits, and 868,048/. 
in management expenses. Collecting societies, with 
an income of 3,281,596/., expended 8179/. in sick pay, 
1100/. in medical aid, 1,088,639/. in sums at death, 
103,702/. in other benefits, and 1,229,349/. in manage- 
ment expenses. At the end of the year the total 
accumulated benefits and management funds amounted 
to 50,064,899/., which represented an increase of more 
than 8,000,000/. since 1905. The proportions invested in 
public funds and Government securities were, between 
1899 and 1905, from 31/. to 42/. per 1000/., but fell to 
35/. in 1910. The proportion invested in trustee savings 
banks, Post Office Savings Bank, public funds, and 
Government securities, as well as with the National 
Debt Commissioners, has decreased steadily from 420/. 
in 1877 to 1217. per 1000/. in 1910, and the proportion 
in land, buildings and mortgages, and local securities 
has increased from 409/. to773/. per 1000/. The Registrar 
considers this to be probably due for the most part to 
the desire on the part of the societies for more re- 
munerative forms of investment. 





The insurance company against strikes founded by 
the Bavarian Industry Union has decided to extend 
its work to the whole of Southern Germany. The 
premium is 3 per mille in Class I., and 1 per mille in 
Class II., for an annual risk of 1000 marks. The 
company has re-insured with the Union of German 
Employers’ Societies in Berlin, which is a very strong 
concern, comprising 86 societies, with about 2,500,000 
employees. The above strike insurance company pays 
the compensations at once, while most companies 
only do this at the end of their financial year. 








French SHIPBUILDING.—The profit realised in 1911-12 
by the important French shipbuilding company known 
as the Ateliers et Chantiers de la Loire was 132,555/., as 
compared with 120,610. in 1910-11, and 135,139/. in 
1909-10. The council of administration recommends a 
dividend of 32. per share for 1911-12; a similar dividend 
was paid for 1910-11. 





Nortu-EasTERN RaILway ELEcTRIFICATION.—With a 
view to develop the residential area of the Northumber- 
land coast, served by Newcastle and Tynemouth electri- 
fied lines, the North-Eastern Railway Company is em- 
barking upon a large scheme of alterations at Monk 
Seaton, and also on the construction of a new stretch of 
railway from Monk Seaton to Seaton Sluice. The existing 
Newcastle and Tynemouth electrified line will be diverted 
a short distance south of Monk Seaton Station, in order 
not only to improve an existing sharp curve at that 
point, but also to admit of the provision of an alto- 
gether new station at Monk Seaton and the substitution 
of a new bridge over an inconvenient level crossing. The 
new section to Seaton Sluice will have inter- 


pro} 
mediate stations at Briardene and Holywell Bay. The 
new section will be on the standard gauge, and traffic 


will be worked on the third-rail electrified system. A 
commencement will shortly be made with the works, which 
will involve an estimated outlay of 30,0007. The con- 


tract has been placed with Mr, C. M. Skinner, of New- 


THE OIL-ENGINED SHIP ‘ FORDONIAN.” 


In our issue of September 27 last (page 435 ante) the 
results of the trials of this vessel, built by the Clyde 
Shipbuilding and Engineering Company, Limited, of 
Port Glasgow, were given, and in compliance with the 
— then made we now, iu this issue, reproduce 

rawings of the ship and the machinery. These will 
be found on the two-page plate. The builders are to 
be congratulated upon being the first firm on the 
Clyde to put to sea a vessel propelled by two-stroke 
cycle Diesel oil-enginer, especially as this ship is of the 
cargo-boat type, with a single screw. 

The leading dimensions of the ship are 250 ft. long, 
42 ft. 6 in. beam, 16 ft. 10 in. moulded depth to 
the main deck, and 26 ft. 6 in. to the awning deck. 
The Fordonian has a 2-ft. frame pitch, and a dead- 
weight cargo- carrying capacity of 3300 tons on 
16 fc. 6in. draught. The draught on service is re- 
stricted to 14 ft., and the dead-weight capacity is thus 
reduced to 2200 tons. She is built to Lloyd’s highest 
class for the Canadian Interlake Line, Limited, of 
Toronto, for grain-carrying on the Great Lakes of 
Canada. The vessel conforms to the standards of 
Canadian Lake practice in that she has a steering-pole 
out forward to make quite handy the control from the 
forward bridge (Figs. 1 and 2), a large number of 
hatches (Figs. 3 and 4), and inward openirg cargo- 
doors on the port and starboard sides (Fig. 1) to facili- 
tate the poser’ ys removal of cargo. The cofferdam at the 
forward end of the fore hold is unusual in such vessels, 
and is intended to preserve the cargo from damage 
should the ship spring a leak as a result of coming in 
contact with any one of the many locks through which 
she passes in her regular trading. There are two inde- 
pendent controls from the bridge to the engine-room 
telegraph, and the steam steerivg-engine is operated 
by rods from the bridge. 

As with sister-ships, there are two masts with 
derricks on each (Fig. 1), and the chart-house and 
navigating bridge are situated right forward (Fig. 1). 
The rudder is balanced and is of large area. In the 
trials the vessel turned almost in her own length, and 
when the helm was put hard over she almost came to 
a dead stop. The accommodation will readily be 
understood from reference to the plans (Figs. 2 and 3). 

The propeller is 11 ft. 9 in. in diameter by 9 ft. 
pitch. 

The main propelling engine is a four-cylinder two- 

stroke cycle single-acting Carels type of Diesel oil- 
engine. The cylinder dimensions are -460 mm. 
(18.1 in.) diameter by 820 mm. (32.25 in.) stroke, 
and the engine runs normally at about 100 revolu- 
tions per minute. These engines are illustrated in 
Figs. 5 to 9 on the —— plate, and it will be 
seen that in the main features of the structure 
steam-engine marine practice has been closely fol- 
lowed. The bed-plate is of cast iron and is of the 
usual marine design, having a flat bottom and being 
supported in the centre as well as at the sides. This 
design contrasts with that evolved by many Conti- 
nental makers, who prefer the bed-plate supported at 
the sides only, with the cross-members of deep box 
section carrying the main bearings, which have forced 
lubrication. This last method has advantages, but, as 
will be described later, the Fordonian has not a forced 
system of lubrication. The columns of the engine are 
of the usual box section, bolted rigidly together at the 
top, and are very thick, to withstand the tension 
stresses consequent upon the high pressures of the 
Diesel cycle. These tend to give great rigidity ; the 
engine ran entirely free from vibration. With this 
design of support the bed-plate must be strong to take 
the bending stresses between the column feet and the 
main bearings. 
The cylinders have separate liners pressed in, and 
the liners have exhaust-ports round the whole of 
their periphery, and communicate with an exhaust- 
belt of -- cross-sectional area running round the 
cylinder. The water spaces are large, as the eleva- 
tion of the cylinder shows, and ribs are cast on the 
inside of the cylinder to aid water circulation and to 
give to the cylinder-wall strength to resist the direct 
pull passing through it. On each cylinder there are 
six bolted doors, of about 9 in. diameter, permitting 
of ready inspection and cleaning of the water-cooling 
spaces At the bottom of the cylinder there is a 
lantern-ring, which serves to keep the joint between 
the cylinder and liner water-tight, and, further, to 
prevent the escape of cylinder gases into the engine- 
roym, which would be a serious drawback with an 
openengine. Any leakage of gases goes into an annular 
qanthes, which is connected to the scavenging pump 
suction, and is thus kept at a pressure below that of 
the atmosphere. This means is efficient to ensure an 
engine-room free from gases, although necessitating a 
long piston. The cylinder-head is of cast steel, to gain 
the necessary strength, and has large cooling-water 
spaces, with seven valve-openings: one fuel, four 
scavenging, one starting air, and one safety. It is 
probable that at an early date such covers will be 
made of cast iron. 


The top piece is carried by a shoulder on the piston-rod, 
and the bottom piece, or shroud, is carried at its bottom 
by another shoulder on the piston-rod. The forming of 

e piston in two pieces makes for simple castings, and 
when the high temperatures are considered, this is 
a desirable end. ater cooling is adopted for the 
piston, and the water is circulated by the action of 
the plungers, as shown, as opposed to the system of 
walking pipes. The piston in this engine ran cool on 
trial, and the stresses due to temperature would thereby 
be minimised Moreover, this advantage makes it 
‘enna to reduce clearances, consequent upon the 
arge expansions due to the high temperature, and there 
is thus less chance of losing compression. 

The arrangement of the engine into two units of two 
cylinders each permits of a two-piece crank-shaft in 
interchangeable halves, of the vertical spiral drive for 
the valve gear being taken from the centre of the 
engine, and also of the seavenging-pumps being driven 
from the two centre aetna y links, as with the 
—. of steam-engines. The dimensions of the 
double-acting scavenging air-pumps are 27} in. in 
diameter with a 234-in. stroke, paws give thus a ratio 
of free air compressed for scavenging to combustion 
air taken into the main cylinders of 1.65, which is 
higher than the usual practice. The pressure of the 
scavenging air is 3 lb. per sq. in. There are four valves 
in the cylinder-head for the inlet of the scavenging air 
to cope with the large volume of low-pressure air used 
in the engine. This combination of large volume of 
scavenging air, a large reservoir, and four valves in the 
ceylinder-head, makes for good combustion and a clean 
exhaust. The scavenging-pumps are controlled by two 
piston-valves worked by slipping eccentrics driven from 
the aft part of the two-piece interchangeable built-up 
crank-shaft, and the change of angular position per- 
mitted by the slipping of the eccentric on the crank- 
shaft automatically reverses the scavenging-pump 
piston-valves. The scavenging air is led by cast-iron 
pipes from the valves to a built-up ,-in. lap-riveted 
steel-plate reservoir running along the cylinder to 
and supplying the four scavenging-valves on eac 
cylinder. 

The exhaust is led down by bent cast-iron pipes 
from the cylinder-belt to the main exhaust - pipe 
running along the engine to the cast-iron silencer. 
These bends have internal water injection, and the 
silencer is also internally water-cooled and ia of the 
cascade desi This very effectively silences the 
exhaust, but it is difficult to judge the combustion of 
the engine at the overboard exhaust, since tne water 
must cleanse unburnt products. The exhaust is led 
overboard under the counter. The funnel is for the 
exhaust gases from the donkey-boiler. 

Separate leads are provided from the water-cooling 
pumps worked off the links driving the scavenging 
pumps, and cocks are provided on all these leads to 
se wD independently the amount of cooling water 
supplied to each part. The temperature of this 
cooling water a be felt, as there are open discharges 
into funnels leading to the bilges. These open dis- 
charges can clearly be seen, beside the engine columns, 
in Fig. 6. 

The crank-shaft is built up, since the large stroke- 
bore ratio permits of this construction, and the 
connecting-rod is standard marine practice. 

The system of lubrication is interesting. For the 
main bearings solidified oil is used, for the crank-pin 
bearings the ordinary drip - feed suffices, and the 
bearing pressures for the main and crank-pin bearings 
are respectively about 300 lb. and 6501b. per sq. in. 
For the lubrication of the cross-head bearing, a emall 
lubricating-oil forcing - a. is attached to each 
crosshead, and worked by the swing of each con- 
necting-rod, as shown. This system of lubrication 

rmits of an open crank-case, and the bottom end 
Coaches can always be easily felt by the engineer on 
watch. There are two guides for each, such being 
Messrs. Carels’ practice for oil-engines, The piston is 
lubricated by four Mollerup lubricators, which force 
the oil between the piston and the cylinder ; there 
are four inlets to the cylinder, and they are arranged 
to enter on the fore-and-aft and athwartship centre 
lines. 

As already enumerated, there are seven valves and 
an indicator-cock in the cylinder covers. These 
valves are operated in the usual way by cams and cam- 
levers. The fuel-valve has arotary, and not a recipro- 
cating, gland ; this makes for tightness. The levers 
are of cast steel. The cams are of hardened cast iron, 
and the cam-shaft is driven from the crank-shaft, as 
seen in Fig. 6, by helical gearing through a vertical 
shaft, with cast-iron helical wheels and pinions. 
Reference to Figs. 10 and 11, on the next e, 
diagrammatical sketches of the valve-gear, will make 
the valve-gear and the reversing and mancuvring 
mechanism quite clear. There are two shafts running 
fore and aft at the cylinder tops, and supported by 
brackets to the cylinder body in the usual way. The 
outer shaft A is the manceuvring shaft, and to it are 
keyed, firstly, cams B for operating the fuel-pump’s 
suction-valves by means of the bell-crank lever C and 








castle, 





The piston of the Carels engine is in two pieces. 





rod D, as seen in Fig. 10; and, secondly, the cams E 
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(Fig. 11) which serve to regulate the amount of lift of 
the fuel and starting air-valves F and G respectively, 
and also to lift and replace the inter-starting and 
inter-fuel levers from off the main cams H. oso 
upon this shaft there are two inter-starting and inter- 
fuel levers Y for each cylinder. 

Turning now to a consideration of the reversing 
mechanism and its operation, there are two scaveng- 
ing-cams I operating the four scavenging-valves J, 
and these are reversed by turning the cam-shaft 
through approximately 30 deg. by extending the 
driving vertical shaft by means of a compressed-air 
servo-motor. It must clearly be understood that the 
scavenging-cams do not move fore and aft. There are 
two fuel-cams and two starting air-cams to each 
cylinder, and the cams E, by means of the roller- 
raising lever, lift the inter-starting and inter-fuel 
lever $ from off the cam upon which it has been work- 
ing. Then the mancuvring-shaft is moved longitu- 
dinally, and the inter-starting and inter-fuel lever is 
brought into line with the fuel or starting air-cam for 
the required direction of rotation. Further rotation 
of the manceuvring shaft rotating cams E—the inter- 
starting and inter-fuel valve levers are loose upon this 
shaft—causes the inter-fuel and inter-starting air- 
levers, of bronze, to descend upon the requisite cam. 
Still further rotation of the manceuvring-shaft and its 
cams E actuates the wedge-piece L through a roller and 
spindle, and so first causes the opening of the starting 
air-valve. Starting air fs thus admitted to all four 
cylinders, and then for two cylinders a rotation of the 
manceuvring shaft-cams, actuating now the wedge- 
piece L, causes the starting air to be gradually cut 
out and the fuel to be ually cut in. 

The fuel-pumps, of which there are four—one for 
each cylinder—are operated by eccentrics from the 
cam-shaft, and at the same time as the fuel oil is 
being cut into the first two cylinders the cams shown 
at B operate through bell-crank levers, and so control 
the suction-valves of the fuel-pumps, and fuel oil 
is thus delivered to the cylinder. After the two 
cylinders are firing the further rotation of the 
manceuvring shaft causes exactly the same cycle for 
the other two cylinders, and all cylinders will then 
be running on fuel. 

The working of the valve-gear, the exact relation- 
ship between the cam-shaft, manceuvring-shaft, and 
cam-levers, can well be understood from reference to 
the drawings published. The action of the wedge- 
piece is obvious, and the spring which controls it is 
shown. It will be noticed that the fuel and starting 
air cam-levers are in two pieces, to facilitate the 
inspection of the valves. The scavenging air-valve 

ear is also clearly shown, and the manner in which 
the four scavenging-valves are operated will be readily 
understood. 

The feature about this interesting valve-gear is the 
wedging action whereby the starting air is gradually 
cut out and the fuel-oil gradually cut in. This gives 
an even turning moment all the time. At the com- 
mencement the air pressure, 8001b. to 10001b. persq. in., 
ensures that there is a large starting torque ; further, 
the design of the starting-valve mechanism necessarily 
gives that large starting torque at all positions of the 
cranks, and the wedge action makes for an even 
turning moment throughout the period of engine 
acceleration. There is no shock due to the air being 
suddenly cut off and the fuel suddenly cut in. It is a 
gradual process, the one merging into the other. 

The control of the engine is by means of one wheel 
and two levers on the starting-platform ; one lever, 
X, Figs. 5 and 6, controls the compressed-air engine, 
which gives the cam-shaft its angular displacement 
by raising or lowering the vertical driving-shaft, and 
also gives the manceuvring-shaft its fore-and-aft move- 
ment. The other lever, W, Fig. 5, controls the fuel. 
The wheel V, Figs. 5 and 6, operated by hand, gives 
the manceuvring-shaft ita rotary motion. As seen in 
Figs. 10 and 11, the cams upon the manceuvring-shaft 
act upon the suction-valves of the fuel-oil pump. 
Hand control is also provided by the handle on the 
column, which actuates a shaft running fore and aft on 
the engine, and so sets all the fuel-pump suction-valves. 
The small dial seen above the hand-wheel (Fig. 6) 
indicates the position of the valve-gear. Although 
compressed air is used, as stated, for actuating the 
vertical shaft, causing the angular rotation of the 
cam-shaft and the rotation ard displacement of the 
mancuvring-shaft, hand-gear, as shown in Figs. 5 
and 6, in emergency may be used—viz., wheel T. 

The description of the valve and manceuvring-gear 
is of necessity long ; at first sight the valve-gear may 
appear complicated, but this is not the case. It is 
true that, compared with some designs, it is com 
of many parts, but the function of each is simple 
and definite. This vessel on her regular route from 
Montreal to Port Arthur must pass, each trip, through 
some 30 to 40 locks, and this demands manceuvring 
qualities far above the average, and that the engines 
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from full ahead to astern took six seconds. A trial of 
manceuvring was then made, and reversals were 
carried out from orders given from the bridge to cor- 
respond with the actual conditions in service of this 
vessel ; 63 reversals were accomplished in 42 minutes, 
with’more than half of the high-pressure comp 

air still unused. The auxiliary steam-driven com- 
pressor was, of course, in use for this trial. 

The system of having one gene for each 
cylinder makes for easy regulation of the quantities 
of fuel-oils supplied, and so permits of a very slow 
speed of revolution. On the trial trip forty-six revo- 
lutions per minute was the minimum attained ; but 
when the final tuning-up has been accomplished, and 
all cylinders at all speeds are developing exactly the 
same power, a minimum speed of revolution of about 
thirty-five revolutions will no doubt be achieved. 

No governor is fitted, as rough weather is not 
normally encountered, and the heavy fly-wheel, some 
9 ft. in diameter and about 7 tons in weight, is relied 


upon. , 

The compressed air for the injection of the fuel-oil 
into the working cylinders, and also for the starting 
of the engine, is supplied by a Reavell’s marine-type 
reversible three-stage compressor. The compressor is 
an integral part of the Diesel engine, and as such is 
rightly driven from the main engine. The Reavell 
compressor is bolted on to the bed-plate at the forward 
end, and is driven by a pin off the crank-shaft. The 
stroke is 8 in. (7? in. net), allowing for the } in. 
auxiliary ports; and the diameters are: two low-pres- 
sure cylinders, 15in.; one intermediate cylinder, 9} in. ; 
and one high-pressure, 4? in. The volume of free air 
per minute dealt with by this compressor is 6200 litres, 
and it was noted on trial that the air was supplied 
cool. This is an important point, as explosions have 
been put down to lubricating oil in suspension in the 
heated air. This compressor has multitubular inter- 
coolers. 

As well as the main compressor and the scavenging 
air-pumps, the cooling-water and bilge pumps are 
driven off the main engine. The cooling-water and 
—_ ay are driven off the scavenging air-pump 
links in the same way that these pumps are driven 
off the links of the air-pump with mercantile steam- 
engines. The bilge-pumps in this engine are of larger 
capacity than is ma because, it will be remembered, 
the ing water from the pistons and guides drains 
to the bilges, as well as any leakage occurring with 
the plungers for water piston-cooling. The cooli 





must be capable of being stopped, started, and 
topping from full 
ahead was on trial accomplished in two or 
revolutions of the main engines, and reversals 


reversed in a very short time. 
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The auxiliaries are steam-driven from a cylindrical 
donkey-boiler, situated aft on the awning-deck in the 
fore part of the engine-casing. The boiler is fitted 
with the Wallsend Slipway and Engineering Com- 
pany’s oil-burning gear. The boiler uses exactly the 
same kind of fuel as the mainengines. The auxiliaries 
are: the dynamo, auxiliary compressor, ballast-pump, 
oil-fuel pumps, three winches, a windlass, and steer- 
ing-gear. The auxiliary steam-driven compressor is 
of half the capacity of the main compressor, and runs 
normally at 300 revolutions per minute. 

Air storage for starting purposes is provided by four 
welded steel bottles, of 238 in. diameter by 8 ft. long, 
and that for fuel injection by one bottle, 1 ft. in dia- 
meter by 3 ft. long. The pressure of the fuel injection 
air and the starting air is 850 lb. per sq. in., and for 
slow-running engines, such as this, this pressure is quite 
usual practice. The time taken by the auxiliary com- 
pressor to fill up the air storage provided is about 
one hour. The .remainder of the auxiliaries are 
normal steam practice, and call for no special mention. 

The weight of the main engine alone is about 100 
tons, and if the auxiliaries are included, all ready for 
work, 150 tons is the weight of machinery aboard. 

There is fuel storage in two oil-tanks placed on 
both sides of the oil-fired donkey boiler, as seen in 
Fig. 3, and two ready-use tanks are placed aft of the 
engine-room, and are provided with steam heating 
coils, whilst the oil is filtered, on its way to the 
fuel-pumps of the main engines, through 15-gallon 
filters in the engine-room. In all 105 tons of oil fuel 
is carried, whereas with the sister steamships 250 tons 
of coal is required. The consumption per day for all 
pu is 5 tons of oil fuel, against 14 tons of coal. 

The fuel consumption of this engine is 0.47 lb. per 
brake horse-power per hour, and this is good practice 
for two-stroke ml engines with the scavenging- 
pump and air-compressor driven off the main engine. 
An indicator card taken off this engine is reproduced 
in Fig. 12. An inspection of the diagram shows that 
combustion was good and that the bore-stroke ratio 
adopted by Messrs. Carels, together with the main 
features of the scavenging design, ensured an efficient 
and complete combustion. The pressure of compres- 
sion is 490 lb. per sq. in. The fuel injection line 
shows a good adjustment of the fuel-valve for the 
fuel used, which was Scotch shale oil. The mean 
effective pressure from this card is 90 lb. per sq. in., 
and is the usual figure under normal conditions, with- 
out any attempt at forcing. The indicated horse- 
power at 102 revolutions per minute and 90 lb. per 
sq. in. is 970; 10 knots were achieved with the 
engines doing 128 revolutions per minute. The 
maximum revolutions were 140, the normal about 102, 
and the minimum 46. The results will undoubtedly 
be improved upon when the engines are finally tuned 
up, as prior to the trial trip they had only been run 
in dock trials for twelve hours in all. This is exactly 
the same treatment as is given to steam-engines. ; 

The general arrangement of the engines and auxi- 
liaries is well thought out to give the greatest possible 
immunity from breakdown. This is a point of some 
importance with single-screw ships propelled by 4 
comparatively new prime mover. h 

The crank-shaft is in two interchangeable pieces, 
and there are two scavenging-pumps of large capacity. 
The auxiliary air-compressor is of half the capacit 
of the main compressor, and since the vertical shaft 
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drive for the valve-gear is in the centre of the engine, 
should the compressor give out, one scavenging-pump 
fail, or even the crank-shaft break, the main engine 
will still develop more than half its normal power. 
This type of engine seems very suited to the propulsion 
of cargo boats, and the saving in space consequent 
upon the adoption of the Diesel engine for this ship 
is five frame spaces, aggregating 10 ft., some 33 per 
cent. of the machinery space. 





VARIABLE-SPEED. GEAR- DRIVEN 
COUNTER-SHAFT. 

SpErEp variations for machine-tools, &c., are usually 
produced at the machine by one of the recognised 
methods of utilising gearing or belting, and it has not 
been the practice to obtain a regular series of speeds 
from the counter-shaft, excepting in the case of some 
reverse belt-cone devices, and a few kinds of nest-gear 
drives. We illustrate above an example of the second- 
named type of drive, by means of which ten changes 
can be obtained instantly, and these can be doubled 
by back-gears at the machine, if necessary. For 
machines requiring a reverse motion, this may also 
be produced from the counter-shaft. One of the chief 
uses of this appliance is in its application to existing 
machines, so that their range of spindle speeds is 
greatly increased. The belt from the counter-shaft 

rives on to the largest step of the existing cone, or 
a single pulley is substituted for the latter. This gear 
is constructed by the Selson Engineering Company, 
Limited, of 85, Victoria street, London. 

Figs. 1 to 3 show the arrangement of the counter- 
shaft, for ten speeds and reverse, through the two 
sets of fast-and-loose pulleys A and B. If no reverse 
is wanted, a larger pulley can be mounted on the line- 
shaft to drive one or other of the pulleys at a higher 
speed, and thus obtain twenty rates. 

A set of ten spur-gears C is keyed on the pulley- 
shaft, and a similar block, but set in reverse fashion, 
is hw ~ the _— D. The distance between the 
pi circles of any corresponding pair is the same, 
so that when an idle gear, E, is mB between them 
they drive. Two movements’are n to effect 
the changes—a withdrawing: movement to disen 
the idle gear, and a lateral movement to bring it into 
line with any required pair. The first movement is 
obtained by pulling on the ball and chain F; the 
chain passes up over the grooved pulleys (see Fig. 2) 
and down to a pulley G on a shaft carrying a similar 
pulley G at its other end. Both of these are provided 
with @ pin and a connecting-rod H, each of which pulls 
down a slide-block in the bracket adjacent and so draws 








the shaft which supports the idle gear E down, and 
E comes out of mesh. The wheel E is bored obliquely 
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Fig. 2. 





























on account of the angular disposition of the shaft 
between the two sets of gears, and it runs by ball- 
—- on its bush. The rods H also tighten the 
ends of a steel band J anaes around small brake- 
pulleys on the two main shafts. These brakes stop 
the rotation of the shafts when the belt has been 
thrown off, so that the gears are ready for the 
adjustment of the idler gear. 
he graduated wheel K, to the rim of which an 

index set on the machine points, is turned, and re- 
volves the gears L, M, the latter being bolted to a 
slotted lever N, which controls a bar formed with 
the forked bearing by which the pinion E runs on 
the diagonal shaft. E is thus moved to right or 
left according to the lines marked on the wheels K. 
The lever O is moved to shift the belt-forks, turnin 
a sleeve outside of the rod K, and working a lever 
that actuates the fork-operating links. The form of 
these can be seen from the engraving, Fig. 4 ; as two 
shipper actions are necessary, one rod is inserted inside 
the end of the other, and the two belts may be either 
put on to the loose pulleys, or one or the other alter- 
nately shifted on to the fast pulleys. Q is the last 
pulley from which the belt down to the machine. 

These appliances are also fitted as gear-boxes on any 
convenient position on a machine, with suitable handles 
in place of the rods and chain necessary for the over- 
head position. Another modification also adopted is 
that of mounting s motor on top of the box, and driving 
from its shaft to the box by a belt, or spur-gears, or 
chain. 





FLEXIBLE COUPLING. 

Tue drawings here reproduced illustrate the con- 
struction of a very simple form of flexible coupling, 
which is constructed by Messrs. C. E. Lugard and 
Co., of Chester. The drive is transmitted in an 
elastic manner, to absorb shocks, by means of spring 
tubes inserted in the angular recesses between the driv- 
ing and driven members. There is a series of external 
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dogs on the inner member, and a series of internal 
dogs on the outer member, the edges of the two series 
being just clear of each other. e slots in the tubes 
are cut straight in the smaller sizes and spirally in the 
larger. If an insulated drive is required the tubes 
are constructed of wired rubber or leather. These 
couplings can be disconnected by removing the tubes, 
leaving the members keyed upon their shaft ends. 
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A CANADIAN INTEROCEANIC WATERWAY 
WANTED. 
To THE Eprror oF ENGINEERING. 

Srr,—The attention bestowed on the Panama Canal 
has induced the British public to ignore an equally 
important engineering feat of a similar character in 
America, also approaching completion. This is a great 
internal waterway, 2700 miles long, connecting New York 
with New Orleans, which is being constructed at the 
enormous cost of 33,000,000/. (or more, if necessary), in 
order to link these two great cities together with the iron 
and coal-fields of the Pittsburg districts. Carrying 
American products, vessels travelling through this water- 
way will be able to proceed via the Gulf of Mexico and 
the Panama Canal to Japan, Australia, New Zealand, 
and all the Pacific ports and trade routes. 

Americans are keenly interested in this internal water- 
way, because its completion will do more to lower the 
exorbitant railway rates for freight and passengers than 
a the combined laws of Congress and the individual 

tates. 

To secure for the mineral and other wealth of Canada 
the most rapid aquatic outlet obtainable to the seas, the 
Dominion’s existing internal inter-oceanic waterways 
should be developed immediately. 

To the Atlantic, from Calgary and Edmonton, it would 
bea comparatively easy task to open up a through water- 
way for Alberta's inexhaustible and iron-fields. 
From the Atlantic coast Canada’s great lakes, rivers, and 
canals are almost continuous as far as Winnipeg, east of 
which district great rivers reach almost to the foot of the 

ky Mountains, whose Pacific side adjoins the big 
rivers of British Columbia. These rivers and their 
branches intersect the richest and most extensive coal 
and iron-fields in the world, especially those in Southern 
Alberta, besides the vast sub-soil wealth of British 
Columbia, including gold, silver, copper, lead, coal, &c. 
(most of Canada’s is near to the surface). 
en Canada’s minerals, metals, and other products 
are given cheap water passage to the sea coasts, and 
thence to the Panama Canal, then they will be able suc- 
cessfully to hold their own against the American pro- 
ducts of the Pittsburg regions, yan which the United 
States are spending some 33,000,000/., in addition to their 
colossal costs in constructing the Panama Canal. Such a 
Canadian interoceanic waterway would secure the Domi- 
nion increasing home and export trades, diminish the 
congestion on her railways, and lessen their charges for 
cargo and passengers. It would also make Canada inde- 
pendent of the Panama Canal, which, being situated in a 
region liable to earthquakes, may at any time be tempo- 
rarily blocked for through traffic. 
Yours truly, 
J. Laurence-Hamiuton, M.R.C.S. 
30, Sussex-square, Brighton. 





THE RISE OF TEMPERATURE ASSO- 
CIATED WITH THE MELTING OF ICE- 
BERGS. 

To THe Epiror or ENGINEERWG. 

Srr,—In a letter to Natwre published in the issue of 
December 1, 1910, I showed by means of microther- 
mograms taken on a trip to Hudson’s Straits that an 
ice melting in salt water produces a rise of tem- 

ture. he experiments were performed on the 

Saas Government steamship Stanley, and indicated 

that when approaching ice a rise of temperature occurred 

followed by a rapid fall of temperature a quarter of a 

mile abeam of the es. During the past summer I had 

an opportunity of examining in detail the temperature 
effecte of ice , e jan Government placed 
their steamship Montcalm at my disposal for the tests, 
and three weeks were spent through the Straits of 

Belle Isle. Careful records were made of the tem- 

perature effects of icebergs and land. These tests 
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have shown conclusively that it is the rise of tem- 
ture which is the direct action of the melting 
iceberg, and that when a fall of temperature is ob- 
served near ice it is due to the influence of a colder 
current from the north in which the iceberg is carried. 
The cooling influence of the ice itself is very small. 
Cooler currents exist in the main Arctic current, whether 
accompanied by ice or not, but the presence of the ice 
causes a zone of water of higher temperature to accumu- 
late for a considerable distance about it. The icebergs I 
studied in the Straits of Belle Isle, and off the eastern end 
of the Straits in the Labrador current, showed no cooling 
effect even within a few of them. : 

In Fig. 1 I show the isothermal lines about a veel 
berg off the eastern end of the Straits of Belle Isle. This 
diagram was obtained by arranging a number of courses 
ae 4 the ship from all sides up to the ice along radii of six 
miles. 

As a good example of how icebergs and groups of ice- 
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Fie. 2. Microthermogram through the Straits of Belle Isle, 
showing the rise of temperature caused by icebergs. 
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Fie, 3. Convection currents due to ice’ 
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bergs affect the water temperature I show a microthermo- 

m in Fig. 2taken from the records which were obtained 
in a westward passage through the Straits of Belle Isle. 
In every case the approach to ice caused a rise of tem- 
perature. 

The explanation of the iceberg effect which I gave at 
my Friday evening discourse at the Royal Institution 
last May was founded on Pettersson’s theory of ice melti 
in salt water. By this theory, which can easily be verifi 
by a simple experiment, ice meltiag in salt water uces 
ptt currents: (1) A current of sea water cooled by the 
ice, which sinks downwards by gravity ; (2) a current of 
warm sea water moving towards the ice; (3) a current 
of light fresh water from the ics, which rises and spreads 
out over the surface of the sea. 

I at first thought that it was this surface current of 
fresh water that influenced the microthermometer in the 
actual sea tests. The fringo of this lighter water would 
be warmer than the sea-water, on account of the action of 
the sun and scattered radiation, which is very strong at 
sea. The lighter water would retain the heat, because it 
could not mix readily with the sea water. Near the ice- 
berg I considered that a fall of temperature would result 


from the cooling influence of the surface current of fresher 
water. 

Salinity.—My recent tests have shown, however, that 
an iceberg melts so slowly that no effect of the dilution 





can be detected even right beside the berg. I took a 
number of samples of sea water at different distances 
from the berg, as well as from places far from ice. These 
samples I carefully bottled and brought home to the 
laboratory, where they were most accurately tested by 
the electric conductivity method in our physico-chemical 
department by Dr. McIntosh and Mr. Otto Maass. The 
tests were carried out at a constant temperature under 
the most favourable circumstances, and there is no reason 
to doubt their correctness. Their comparison shows no 
dilution due to the icebergs, which goes to show how 
quickly the melted water from the berg is mixed with the 
sea-water. Larger variations were found over different 
parts of the sea than were obtained in the proximity of 


ice. 

My tests have shown that an iceberg probably causes 
only two of the Pettersson currents—t.e., a cold current 
sinking downwards carrying with it all the melted ice- 
water, and a horizontal surface current of sea-water 
flowing in towards the ice to cauce the melting. (See 
Fig. 3.) By this means we should expect the seain the 
immediate proximity of icebergs to be warmer than 
further away, because the sea-surface current is moving 
inwards towards the berg, and does not share in the 
normal vertical circulation which tends to keep the sea- 
surface temperature cooler. It is interesting to find that 
an iceberg causes its own current of warmer water, thus 

viding for its own destruction. Abundant evidence 
1s at hand to show the melting process going on under 
the water-line. 

Dissolved Atr.—In my observations of icebergs I was 
greatly struck with the large amount of air dissolved in the 
ice.. The white colour of the berg is due to innumerable 
air-bubbles in the ice, and not to snow on the surface. 
An iceberg is very deceptive in this way. While it looks 
quite soft, the ice is so Sood as to make it difficult to chop 
with an axe. The ice-water which I prepared for drink- 
ing on board ship with iceberg ice effervesced like soda- 
water, merely due to the liberation of the air from the 
melting ice. It is possible that the sudden disappearance 
of bergs with a loud report is due to their explosion from 
accumulated air in the interior. One berg which I studied 
was casting off small pieces, apparently by the pressure 
of the pent-up air. 

Effect of Land.—While icebergs send the temperature 
of the sea up, the coast line sends it down. I believe 
this to be due to the action of the land in turning up the 
colder under-water. My observations show this effect 
not only here, but on the English and Irish coasts. From 
the point of view of the safety of our St. Lawrence route 
the effect of land is most important. The iceberg causes 
us very little worry, because we have only a very short 
ice track; but to find means whereby the presence of 
land can be determined is of the greatest importance. 
A full account of my experiments is now in the Press of 
the Dominion Goyernment. 

<j Yours truly, 
. T. BARNES. 
McGill University, November 16, 1912. 





INCORPORATED Mouwnicipat ELgctTrIcAL ASSOCIATION. 
—The eighteenth annual convention of the Incorporated 
Municipal Electrical Association will be held in London 
from June 17 to 20, 1913, in the hall of the Institution of 
Electrical Engineers. 





Franck—WaknING TO British ConTractors.—The 
British Chamber of Commerce, 17, Boulevard de la Made- 
leine, Paris, draws attention to the fact that the French 
fiscal authorities have in one or two recent instances 
claimed a special ‘‘ patents” tax of } per cent. on con- 
tracts passed by French Government departments with 
foreign suppliers. The matter is, at present, the subject 
of correspondence, but if these claims are persisted in, it 
will be —— British suppliers of coal, machinery, 
&c., to French Government departments to make allow- 
ance for this fairly onerous tax in calculating prices. 





HampvurG.—The commerce of Hamburg has expe- 
rienced an astonishing expansion during the last twenty 
years. In 1891 the combined imports and exports were 
140,841,0002. In 1901 the combined totals had risen to 
199,012,000/.; and in 1907 they had further advanced to 
318,976,000/. During the five years ending with 1911 
inclusive the aggregates moved on as follows :—1907, 
318,976,000/. ; 1908, 288,303,000/.; 1909, 312,848,000/. ; 
1910, 347,391,0002. ; and 1911, 378,501,000/. Machinery 
was imported.into Hamburg last year to the value of 
4,024,5002 ; the exports of machinery from the port for the 
year were &, 223,000/. 





DINNER OF Past AND PRESENT LOcomMoTIVE MEN ON 
THE Great Eastern Rartway.— The ninth annual 
reunion dinner of past and present members of the loco- 
motive department staff of the Great Eastern Railway 
at Stratford was held on Friday, mber 6, in the 
Great Eastern Hotel, Liverpool-street, Professor W. E. 
Dalby, M.A., B.Sc., being in the chair. The gatherin 
numbered fifty, amongst whom were Messrs. A. J. Hil 
(Locomotive Superintendent, G.E.R.), J. H. Adams 
(Locomotive Superintendent, North Staffordshlre Rail- 
way), C. Adams, W. Collingwood (General Manager of 
the Vulcan Foundry), W. D. 5 ag ae a Chief Draughts- 
man, E.R.), T. Darby, J. Cookson, and others. 
Several letters of regret for non-attendance were read, 
among them being letters from Messrs. T. W. Worsdell, 
W. Pickersgill, W. F. Pettigrew, James Holden, J.P., 
Dr. W. H. Maw, LL.D., and the Mayor of West Ham. 





A special toast ney | Mr. A. J. Hill on his recent 
appointment as Locomotive Superintendent was proposed 
by the Chairman, and enthusiastically received. 








NOTES FROM THE NORTH. 
Gtascow, Wednesday, 

Glasgow Pig-Iron Market.—Last Thursday morning the 
pig-iron market opened with an easier tone, and 4500 tons 
of Cleveland warrants were done at 67s. 3d. cash and 
68s. 3d. three months. Closing quotations were 67s. 34d. 
cash, 67s. 84d. one month, and 68s. 3d. three months 
sellers. The afternoon session was quiet, and 1000 tons 
of Cleveland warrants changed hands at 67s. 3d. cash 
and 67s. 74d. one month, with sellers over at 67s. 3d. 
cash, 67s. 8d. one month, and 68s. 3d. three months. A 
dull tone still prevailed on Friday morning, and business 
was limited to 2000 tons of Cleveland warrants at 67s. 2d. 
and 67s.. 3d. cash and 67s. 7d. twenty days. At the 
close there were sellers at 67s. 3d. cash, 67s. 8d. one 
month, and 68s. 3d. three months. Hematite was 
— at 83s. one month sellers. In the afternoon no 

ealings of any kind were recorded, and the quotations 
for Cleveland warrants were easier, with sellersat 67s. 2d. 
cash, 67s. 7d. one month, and 68s. 2d. three months. 
Sellers of hematite named the price as 83s. 6d, three 
months. On Monday morning Cleveland warrants were 
practically unchanged, and 7500 tons were put,through at 
67s. 13d. cash, 67s. 1d. and 67s. 14d. four days, 67s. 6d. 
and 67s. 64d. one montb, and 68s. and 68s. 14d. three 
months. Closing sellers quoted 67s. 2d. cash, 67s. 7d. one 
month, and 68s. 2d. three months. Cash hematite 
was = 82s. sellers, with buyers at 6d. less. A 
slightly improved tone prevailed in the afternoon, 
when 3500 tons of Cleveland warrants were done at 
67s. 74d. one month and January 10, and at 68s. 3d. three 
months, with sellers over at 67s. 3d. cash, 67s. 8d. one 
month, and 68s. 3d. three months. On Tuesday morning 
the market was strong, and 3500 tons of Cleveland war- 
rants were dealt in at from 67s. 34d. to 67s. 54d. cash, 
and at 67s. 74d. fourteen days. The close was 
firm, with sellers at 67s. 6d. cash, 67s. 114d. one month, 
and 68s. 6d. three months. There were buyers of 
hematite at 83s. one month, and of copper at 77/. 10s. 
three months, but no declared sellers. The improve- 
ment continued in the afternoon, when 2500 tons 
of Cleveland warrants were put through at 67s. 14d. and 
67s. 84d. cash, 68s. 04d. one month, and 68s. 6d. three 
months. Olosing sellers quoted 67s. 84d. cash, 68s. 1d. 
one month, and 68s. 8d. three months. One lot of 
hematite changed hands at 83s. 3d. three months. When 
the market opened to-day (Wednesday), the tone was 
weak, and the turnover in Cleveland warrants only 
amounted to 3000 tons at 67s. 74d. cash, from 67s. 8d. to 
67s. 114d. one month, and at 68s. 5d. three months. At 
the close sellers quot d 67s. 6d. cash, 67s. 11d. one month, 
and 68s. 54d. three months. Hematite was active, and 
5000 tons were done at 833. three months. In the after- 
noon weakness again prevailed, and 5000 tons of Cleve- 
land warrants were put through at from 67s. 5d. to 
67s. 34d. cash, and at 67s. 94d. one month. The closing 
quotations were 67s. 44d. cash, 67s. 94d. one month, and 
68s. 2}d. three months sellers. Hematite was quoted at 
83s. sellers and 80s. 6d. buyers one month. 


Sulphate of Ammonia.—The demand for sulphate of 
ammonia has again shown signs of improvement, and a 
healthy inquiry exists. The price has ome firmer, 
and is quoted to-day at 14/. 2s. 6d. per ton for prompt 
lots, Glasgow or Leith. 


Scotch Steel Trade.—Little change falls to be recorded 
in the Scotch steel trade since last report, and deliveries 
continue on a large scale. The home consumers seem 
fairly well bought in the meantime, and locally there is 
not much fresh business, but for export lots there is quite 
a satisfactory demand. e@ inquiries for near and 
forward delivery amount to a large tonnage of all 
classes of material. Plates, both light and heavy, 
angles, and structural sections are al] wanted, and the 
prospects for the producers of these for months to come 
are indeed exceedingly The same also applies to 
makers of sheets, but they are being somewhat kept 
back through bad deliveries of semi-raw material. The 
effect of the railway strike on the North-East Coast of 
England has not so far been felt here, but if it is of much 
longer duration some extra business may come the way 
of the Scotch market. Prices are very firm for all classes 
of stuff, and full rates are being obtained quite easily. 


Malleable-Iron Trade.—The West of Scotland malle- 
able-iron trade is busy, and, despite the recent advance 
in prices, a fair amount of new busi is passing. Of 
the latter the export orders account for a fair proportion. 
The current prices are based on 8/. 10s. per ton for 
** crown ” bars. 


Scotch Pig-Iron Trade.—In the Scotch pig-iron trade 
fresh buying for immediate requirements is a trifle slow 
this week, but for forward delivery there exists a good 
a Buyers are desirous of booking ahead, but the 
sellers are very reluctant to meet the terms offered, and 
are only willing to make a deal at advances on current 
rates, the result being that very little is being done 
at present in forward transactions. In the case of 
for and foundry iron the demand is very active, 
onl with supplies scarce prices are very firm. The fol- 





lowing are market quotations for makers’ (No. 1) 
iron --Oee, Calder, and. Summerlee, 82s. ; Gartsherrie 
Langloan, 82s. 


and 6d. (all shipped at Glasgow) 5 Glen- 
garnock (at Ardrossan), 82s. 6d. ; Shotts (at Leith), 82s. ; 
and Carron Ie Grangemouth), 82s. Scotch hematite 1s 
called 87s. 6d. per ton, but dealing is not very brisk, a5 
consumers have fair stocks in hand for the present. 





FLEsstncuE.—The Dutch Government contemplates 
the construction next year of a fortified and powerfully- 
armed port at Flessingue. The works proposed will 
involve an outlay of 450,000/. 




















Dec. 13, 1912. ] 


ENGINEERING. 


811 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Strike Possibilities. —The progress of the North-Eastern 
Railway strike is being watched with a good deal of 
anxiety in South Yorkshire, which is intensified by the 
fact that it is known the temper of railway men locally, 
at any rate so far as the Midland is concerned, is a very 
uncertain factor, and at the moment of writing the pro- 
spect of Sheffield being direetly involved is by no means 
remote. Such a contingency is more d in indus- 
trial circles than any member of the outside public can 
be aware. A year which has seen trade grow to ‘‘ boom” 
proportions is not yet free from the burden of the coal 
Trike, and local railway trouble would be most 
disastrous. In regard to Sheffield’s output, and the 
general amount of traffic being dealt with in South 
Yorkshire, the figures for the last year of notable 
good trade—1907—have been far eclipsed. In fact, the 
railway ~~ ¥ are getting into arrears with their 
deliveries. ut even assuming Sheffield itself is not 
drawn intoa railway strike, the continuance of the dispute 
on the North-Eastern Railway is a sufficiently serious 
matter. The effect upon theiron output alone would quickly 
be felt in Sheffield, where the demand for raw material in 
the steel trades has for some time been in excess of the 
supply, and the resources of the local producers, although 
extended by the putting down of new furnaces, are still 
inadequate. Then the apes of the Northumberland 
and Durham coalfield, whic —y be a ay eg = 
srolonged stoppage, is another grave factor, for the 
Ooaieces in South Yorkshire are practically fully em- 
ployed in dealing with their own trade, and could not 
meet very many extra calls upon their outputs. 


South Yorkshire Coal Trade.—A feature of the local 
coal market during the past week or two has been the 
improved demand for household fuel. Merchants have 
had to deal with a rush of orders, and prices have shown 
a firmer tendency except in better qualities, which have 
been somewhat easier. In hards, buyers are very slow in 
fixing up half-yearly contracts, though it is practically 
certain that they have little or nothing to = by delay, 
and that all-round advances will be the rule. The industrial 
demand is maintained at a high level and top values are 
readily obtained. A considerable amount of shipping is 
being done for the time of the year. Deliveries of gas 
coal under contract are very heavy. Coke is scarce and 
dear. Current pit ey om are :—Best branch hand- 
picked, 16s. to 16s. 6d.; ay! best Silkstone, 14s. to 
15s.; Derbyshire best brights, 12s. 6d. to 13s. ; Derby- 
shire house, 11s. to 12s.; large nuts, 12s. 6d.; small nuts, 
9s. to 10s.; Yorkshire ha lls. to 12s.; Derbyshire 
hards, 10s. 6d. to 11s. 6d.; rough slacks, 7s. to 8s.; 
seconds, 4s. 6d. to 5s. 6d. ; smalls, 3s. 6d. to 4s. 6d. 


Iron and Steel.—The amount of iron going into con- 
sumption is abnormal, but even now falls short of con- 
sumers’ requirements. A large number of hematite 
contracts are already fixed up, and there has been fairly 
heavy buying in the common irons to cover require- 
ments for the first part of next year. The Lincolnshire 
makers are asking a a greg on their present quotations. 
Some makers are refusing to quote, confident that they 
will yet obtain even better prices. The South Yorkshire 
Bar Iron iation have advanced their prices from 
8. 103. to 91. There has been steady buying of iron and 
steel scrap. In the heavy trades some very substantial 
orders are reported to Bc been recently received. 
There is considerable scarcity in billets, and high prices 
are being obtained. The weight of work in hand will 
make it imperative for manufacturers in all branches 
to reduce the Christmas stoppage as far as possible, but 
the fact that Christmas falls in the middle of the week 


will make it probable that the majority of the works will oa 


be closed for the week. The opportunity will be taken 
to overhaul and renew plant, which been. subjected 
to severe strains ever since the coal strike. The export 
trade in general and in special steels remains of a highly 
satisfactory character, and the heavy consumption of 
steel-making alloys is a reliable indication of the extent 
of manufacturing operations. Appearances suggest that 
the agricultural - implement ers will be busy next 
season. A large amount of work is being executed in 
Sheffield upon castings, forgings, and parts for their 
trade. In various branches of local industry the shortage 
Ss Ly a and unskilled workmen continues to make 
1 elt. 





PgRSONAL.—At a special court of the Worshipful Com- 
pany of Shipwrights held on December 6, the Master 
(Mr. J. Bell White) presiding, Sir Andrew Noble, Bart., 
K.C.B., F.R.S., was admi in due form to the freedom 
and livery of the Guild. The meeting was held at the 
offices of Messrs. Harland and Wolff.—Mr. H. W. 
Butler, engineer, of Craven House, Kingsway, London, 
W.C., informs us that he has taken into partnership Mr. 
S. L. Bentley, M.S.I.E. of Paris, representative for 
many years of the Electrical Power Sto Company 
in the North of England, Scotland, and ek They 

continue to le under the name of H. W. Butler 
and Co.—Mr. F, Rogers, D. Eng., has entered into prac- 
tice as a consulting qn and engineer, at Bodega 
Buildings, High-street, Sheflield.—Mr. A. Smart, con- 
sulting engineer, of Erith, informs us that his address is 
now 5, London Wall pombnny, Sate. E.C.—We have 
been informed by Messrs. W. F. Stanley and Co., 
Limited, Great ile, Holborn, W.C., that, owing 
to the continued expansion of their business, they have 
extended their show-rooms at 286, High Holborn, and 
now occupy the whole of the upper part of those premises. 
The old premises at 4 and 5, Great Turnstile, will be 
retained for export only. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MrIppLesBRoucH, Wednesday. 

The Cleveland Iron Trade.—The iron market has been 
altogether upset this week by the strike of railway men 
in the North. Little business has occurred. No. 3 g.m.b. 
Cleveland pig is 67s. 6d. for early f.o.b. delivery, and that 
rice is also named for No. 4 foundry and No. 4 forge. 
Yo. 1 is still on sale at 70s. 6d. ; mottled and white iron 
each stand at 67s. The only stock of pig is 248,040 tons 
of Cleveland iron in the public warrant stores here. 
There is no stock whatever of hematite pig, and pur- 
chases for early delivery are impossible. Contracts for 
delivery of Nos. 1, 2, and 3 over periods next year can be 
made at 82s. 6d. to 82s. ¥d. Foreign ore iseasier. Sellers 
still base market rates on 23s. ex-ship Tees, but business 
could be dohe at below that equivalent. As a rule 7s. is 


named for freights Bilbao-Middlesbrough, but fixtures | per 


have been made at less. 


Influence of Ratlwaymen’s Strike on Northern Indus- 
tries.—Very serious and far-reaching have already been 
the influences of the strike of railwaymen in the North. 
Chief trouble and inconvenience has been caused by the 
stop) of carriage of fuel from the Durham coalfields 
to the huge consuming firms on the North-East Coast. 
Coke supply has been inadequate for some time, and now 
that it has been practically cut off altogether, nearly all 
the blast-furnaces in the North have been put on slack 
blast, and a number have been damped down. This 
checks supply of pig iron, and as there are no stocks of 
hematite and ferro-manganese, the steel works cannot 
long continue to run, In addition, both manufactured 
iron and steel works are very seriously crippled for want 
of coal. Already some finished iron and steel works are 
partially closed. 

Manufactured Iron and Steel.—In all branches of the 
manufactured iron and steel industries values are fully 
maintained. Not only have producers excellent order- 
books, but inquiries continue on a very good scale. 
Several firms are behind with their deliveries. Prin- 
cipal market quotations stand :—Common iron bars, 
82. 10s.; best bars, 8/. 17s. 6d. ; best best bars, 9/. 5s. ; 
packing iron, 6/. 15s.; iron ship-plates, 8J.; iron ship- 
angles, 8/. 10s. to 8/. 12s. 6d.; iron ship-rivets, ;9/. 15s. ; 
iron boiler-plates, 8/. 17s. 6d.; steel bars (basic), 7/. 15s. ; 
steel bars (Siemens), 8/. 5s. ; steel yom 81. 5s. ; 
steel ship-angles, 7/. 17s. 6d.; steel boiler-plates. 9/.; 
and steel joists, 7/. 7s. 6d. to 7/. 10s.—all less the cus- 
tomary 24 per cent. discount ; cast-iron columns, 7/. 7s. 6d. ; 
cast-iron railway chairs, 4l. 10s.; light iron rails, 7/. 
to 7l. 5s.; heavy steel rails, 6/. 15s. ; and steel railway 
sleepers, 7/. to 7/. 2s. 6d.—all net at works; and iron 
and steel galvanised corrugated sheets, 24 gauge, in 
ee 121. 153. to 13/. f.0.b.—less the usual 4 per cent. 

iscount. 


Iron and Steel Shipments.—Shipments from the Tees 
are quite up to expectations. To date this month those 
of pig iron average 4536 tons per working day, the total 
loadings amounting to 48.292 tons. To the same date last 
month the loadings of pig were returned at 28,727 tons, 
or a daily average of 3192 tons, and for the corresponding 
part of December a year ago the clearances reach 
46,614 tons, or an average of 5179 tons per working day. 
Shipments of manufactured iron to date this month are 
given at 2699 tons, and those of steel at 2566 tons. 


Cleveland Miners’ Wages.—A meeting between the 
Cleveland ironstone mineowners and the Cleveland miners’ 
representatives was held at Middlesbrough this week, 
Sir Hugh Bell, Bart., presiding, when the claims pre- 
sented to the mineowners by the surface men and lads 
employed at the Cleveland mines for an increase in their 

rates of wages were considered. After a pengthy 
discussion, the owners made certain proposals which, it 
was understood, would be considered on the men’s side, 
and a further meeting was fixed for the 23rd inst. 





Tur JAPANESE Navy.—The Japanese cruiser Hiyei has 
just been launched at Yokosuka. The Hiyei is one of 
four armoured cruisers with a displacement of 27,500 tons 
each, now in course of construction for the Japanese 
Government. She is similar to the Ko now in course 
of construction at Barrow by Vickers, Limited. She 
will carry twenty-four guns and five submarine torpedo- 
tubes. She is to be fitted with Parsons turbine engines 
working up to 64,000 horse-power. 

Contracts. — Messrs. Royce, Limited, of Trafford 
Park, Manchester, inform us that they have recentl 
secured the following contracts :—Twenty-five electric 
gantry cranes for the Hull Joint Dock Committee, and 
our similar cranes for the Alexandra Dock, Hull, as well 
as sixteen electrically - actuated jib-cranes for South 
Australia, and two cantilever loading-stages with two 
15-ton cranes for South America.—We understand from 
Messrs. Ed. Bennis and Co., Limited, Little Hulton, 
Bolton, and 28, Victoria-street, London, S.W., that they 
have recently received a number of orders for their stokers 
and furnaces, among them being the following :—Twelve 
Bennis stokers and —w compressed. air furnaces, 
from the Rio Tinto Company, Limited, London, for their 
mines in the province of Huelva, Spain ; four Bennis 
stokers and -cleaning compressed-air furnaces, ninth 
repeat order, from Steel, Peech and Tozer, 
Limited, Rotherham ; eight Bennis stokers and self- 
cleaning com -air furnaces, repeat order, from 
Messrs. John Musgrave and Sons, Limited, Globe Iron 
Works, Bolton (for Japan) ; and eight Bennis stokers and 
self-cleaning com -air furnaces, from the Arrow 





Mill, Limited, 





NOTES FROM THE SOUTH-WEST. 


Cardiff.—The strength observable in the coal trade of 
late has increased rather than otherwise during the last 
few days. Tonnage has arrived more freely, and loading 
pressure has become greater. It has also become appa- 
rent that many shippers have not sufficient coal to meet 
the immediate requirements of consumption. Mon- 
mouthshire large of every description bas been exceed- 
ingly strong, a tly in production being readily 
disposed of. best my y! large has le 18s. to 
183. 6d. ; secondary qualities, 17s. to 17s. 9d. ; best bunker 
smalis, 143. to 14s. 6d. ; and cargo smalls, 12s. to 12s. 9d. 
po ton. House coal has shown great strength ; the best 

useholds have made 19s. to 20s.; good households, 17s. 
to 183 ; No. 3 Rhondda large, 17s. to 18s; and smalls, 
13s. to 13s. 6d. per ton. No. 2 Rhondda large has been 
quoted at 15s. to 16s.; and No. 2 smalls at 11s. to 11s. 6d. 
ton. Coke has been tending upwards. Good foundry 
—. have made 27s. 6d. to 3 and furnace ditto, 
to 25s. 6d. per ton. iron ore, Rubio has 
been quoted at 21s. ee ey hE basis of 
50 per cent. of iron, and charges, including freight, 
insurance, &c., to Cardiff or Newport. 

Death of Mr. E. Edwards.—The death was announced 
on Friday last of Mr. K..Edwards, secretary of the Taff 
Vale Railway. Mr. Edwards, who was seventy-eight 

ears of age, had remained at his duties until the day 

fore his death. He had been sixty-three years in the 
service of the Taff Vale Ruilway. He was born at 
Ebbw Vale in 1834, and he rose ually in the Taff 
Vale Railway service, until in 1 he was appointed 
secretary. e leaves a family of three sons and four 
daughters. The sons are Mr. W. J. Edwards, assistant 
engineer of the Taff Vale Railway Company ; Mr. E. G. 
Siweeds, civil engineer, of the firm of Underwocd and 
Co., Dukinfield ; and Mr. R. A. Edwards, of the Rea 
Shipping Company, Cardiff. 

Newport Docks.—Part of a dock extension at Newport 
has just been opened. A new 1000-ft. long lock has been 
practically completed, and the sluices have been opened 
to allow tidal water to pass into the completed part of 
the dock. When this portion of the dock is filled, the 
contractors\{Messrs. Easton, Gibb and Sons) will in 
to dredge away the dam which separates it from the 
present south dock extension. When the dam has been 
removed, it is claimed that the Alexandra Dock will be 
the largest continuous sheet of dock water in the 
kingdom. 

Wider Bilge. Keels.—The battleship yr which 
has been in dock at Devonport, has been fitted with wider 
bilge-keels. —~ acquired in the battleship Orion, 
to which wider bilge-keels were fitted, have proved that 
increased steadiness is obtained from them ina heavy sea. 


The Welsh Coal Trade.—The shipments of coal at 
Cardiff to November 30, this year, show an increase of 
1,160,671 tons, as compared with the first eleven months 
of 1911, the shipments foreign having been 15,593,196 
tons, as compared with 14,566,610 tons; and coastwise, 
2,600,048 tons, as compared with 2,465,963 tons. On the 
other hand, the foreign shipments from Newport declined 
to November 30, this year, to 3,655,713 tons, as compared 
with 3,947,425 tons; and the coastwise my to 
628,649 tons, as compared with 635,420 tons. The foreign 
shipments from Swansea to November 30, this year, were 
2,708,238 tons, as compared with 2,670,430 tons; and the 
coastwise shipments 288,392 tons, as compared with 
251,818 tons. From Port Talbot the deliveries to No- 
vember 30, this year, were :—Foreign, 1,459,923 tons, as 
compared with 1,393,587 tons; and coastwise, 142,370 
tons, as compared with 155,855 tons. 

Newport.— A committee of the Newport Town Council, 
which has charge of the arrangements for rebuilding 
Newport Bridge, decided on Monday that the bridge 
should be of ferro-concrete. It is expected that this decision 
will save the town from 25,0001. to 30,0007. 


More Welsh Coal.—Considerable colliery developments 
have taken place along the Breconand Merthyr Railway. 
The Bedwas Navigation Collieries are now producing 
500 tons per day, and with a more nee €quipment, it 
is expected that this output will soon be multiplied four 
fold. At the Britannia Colliery. Pengam, which is being 
developed by the Powell Duffryn Steam Coal Company, 
it is ex that coal will be reached early in the new 
year. rge quantities of steam-coal are being turned 
out by the Rhymney Iron Company, Limited, at the 

ean Pit, i. The company is also about to 
develop the Mardz Pit at Rhymney. 


Dowlais.—The Dowlais Works have been almost excep- 


rh tionally busy. The Goat Mill has been engaged upon 


heavy weight sections of steel rails and tin bar, while the 

steel sleeper press has been at work on an Hast Indian 

railway contract. The Big Mill turned out in addition to 

light railway material, tram-rail, and curves, and some 

——— of fish-plates. The locomotive and mechanical 
epartments have been working overtime. 








EXAMINATIONS IN Screnct AND TECHNOLOGY.—The 
Board of Education have now issued a syllabus for the 
examinations in science technology, on results 
of which their awards of scholarships and exhibitions 
will be made next year. 





Dersysnire Cottiery DeveLopmMENts.—The Staveley 
Coal and Iron Company, Limited, has struck what is ex- 

ted to vee valuable seam of coal at ite Harti 
Bolliery, taveley, which was closed about six years since. 
The seam is 4 ft. thick, and it is expected that winding 
operations will be commenced early next year. 
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FOTTINGER GEAR FOR SPEED REDUCTION AND REVERSING OF TURBINE DRIVE. 


CONSTRUCTED BY THE VULCANWERKE, ENGINEERS, HAMBURG AND STETTIN. 
(For Description, see Page 804.) 
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Fic. 3. 10,000-Horse-Power Turpine, TRANSMITTER, AND Hypraviic BraKE on Testinc-BeEp, 
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NOTICES OF MEETINGS. 


Tus Norts or ENGLAND InsTITUTE OF MINING AND MECHANICAL 
Enoineers.—Saturday, December 14, at 2 p.m., in the W 

Memorial Hall, Newcastle-upon-Tyne. The following rs will 
be open for discussion :—‘‘ The ition of Coal-Gas and Methane 
by Momentary Electric Arcs,” by Professor W. M. Thornton. 
** Electrically-Driven berm ay ines in South Africa,” by Mr. 


A. W. Brown. “A Pho hic Method of Rapidly Copying. Out 
Pay-Notes, in Use at Throckley Collieries,” by Messrs. T. V. 
Simpson and G. W. Bell. The Hailwood observation 


machine will be exhibited, described, and demonstrated. The 
na ,” “Stach,” and ‘‘ Tudor” miners’ electric safety-lamps will 
be exhibited and described. 

Tus Royrat Society or Arts.—Monday, December 16, at 8 p.m. 
Cantor Lecture. ‘‘ Methods of Econom ng Heat,” by Mr. Charl 
R. Darling, A.R.O.Sc.1., F.1.0. Lecture I1l.—Wednesday, Decem- 
ber 18, at 8 p.m. Ordinary meeting. ‘‘ The Pictorial Possi- 
bilities of Work,” by Mr. Joseph Pennell, illustrated by a collec- 
tion of paintings, drawings, &c., by various artists, including a 
series of lithographs of the Panama Canal Works by the author. 
Sir Henry Norman, M.P., will preside. 

& INSTITUTE OF SANITARY ENGINSERS.--Monday, December 16, 
at 8 p.m., at Caxton Hall, Caxton-street, Westminster. ‘The 
og of House and Trade Refuse,” by Mr. J. O. Neumann, 
F.R.C.L. 

Tue Surveyors’ INstiruTION.—Monday, December 16, at 5 p.m. 
(afternoon meeting). A paper will be read entitled ‘The Value 
and Marketing of English Timber,” by Mr. M. ©. chesne 
(Fellow). 

Tur InstiruTION oF Civit Encineers.—Tuesday, December 17, at 
8 at the Institution of Mechanical Engineers, Storey’s Gate, 
S8.W. Paper to be further discussed: ‘‘ The Generation and 
Distribution of Producer-Gas in South Staffordshire,” by Mr. 
Herbert Alfred Humphrey, M. Inst. C.E. 

Tue Puysica, Soamery or Loypon.—Tuesday, December 17, in 
the afternoon from 8 p.m. to 6 p.m., and in the evening from 
7 p.m. to 10 p.m., at the Imperial Coll of Science, Imperial 
Institute-road, South Kensington. Eighth Annual Exhibition of 
Physical Apparatus. A discourse will be given at 4 p.m. and 
8 pm. on “Some Methods of Magnifying Feeble Signalling 
Currents,” by Mr. 8. G. Brown. 

Tue INSTITUTION OF ELECTRICAL ENGINEERS : MANCHESTER LOCAL 
Section. — Tuesday, December 17, at 7.30 p.m., at the University 
(Physical Laboratory), Manchester. ‘‘ Electric Resistance Weld- 
ing” (with practical demonstration), by Mr. P. Bucher. 

Tus Roya Mergoro.oeica Socrety.— Wednesday, December 18, 
at 7.30 p.m., at the Surveyors’ Institution, 12, Great George- 
street, Westminster. 8.W. Papers to be read :—1. ‘‘ The Probable 
Utility of Salinity Observations in the Irish Sea for Long-Date 
Weather Forecasting,” by Professor Henry Bassett, Jun., D.Sc. ; 
2. “ Air Currents at a Height of Fifty Miles,” by Mr. J. Edmund 
Clark, B.A., F.R. Met. Soc. ; 3. ‘‘ New Form of Standard Baro- 
meter,” by Mr. Charles Anthony, M. Inst.C.E., F.R. Met. Soc. 

Tur IxstiTuTION oF ELecrrical Enoivesrs.—Thursday, Decem- 
ber 19, at 8 p.m. ‘The Work of the International Electro- 
Technical Commission,” by Dr. 8. P. Thompson, Member. 

Tus INSTITUTION OF M&CHANICAL ExGinegrs.—Friday, December 
20, at 8 o’clock :—Further discussion upon ‘‘ Vapour- ression 
Refrigerating Machines,” by Mr. J. Wemyss Anderson, M. Eng., 
Member, Dean of the Faculty of Engineering, University of 
Liverpool ; and ‘‘ A Contribution to the Theory of Refrigerating 
Machines,” by Mr. John H. Grindley, D.Sc., Member, Principal of 
the Crawford Municipal Technical Institute, Cork. fessor 
Henderson’s paper on ‘Flow of Steam through Nozzles.” 
Members are reminded that communications on Professor Hen- 
derson’s paper should be received before the 3ist inst., when the 
discussion will be closed. 
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STAFF OFFICERS IN INDUSTRIAL 
FACTORIES. 


We are indebted to Sir A. Trevor Dawson for 
the new and felicitous appellation of ‘* staff officers” 
for those who direct the operations of a factory 
under the superintendence of the manager or the 
board. The term is new because the office is of 
recent growth. It is not so long ago that an 
engineering works could be conducted by two or 


5 | three partners assisted by a few — and 


foremen who were not very widely differentiated 
by knowledge from the better-class workman. The 
manufacture ran in a rut, the few alterations and 
improvements taking place so slowly and tenta- 


s|tively that the principals could look after them 


personally, supposing they did not adopt them 
ready-made from some younger and more enter- 
prising concern. But those days have gone, 
never to return, and the works which is now to 
keep near the front must be provided with an 
ample supply of brains. New tools, new materials, 
and new processes, cannot be put in the hands of 
ordinary foremen and workmen with any certainty 
of achieving success. They must for a time be 
under the control of those who are capable of 


1 understanding the principles upon which they are 


based, and of critically studying the phenomena 
which develop yinder the stress of workshop 
manipulation. Hence it comes that ‘‘ black coats” 


g26 | are now to be seen in large numbers in every well- 


organised factory. It is said, and we believe with 
truth, that there are two educated men to every 
seven workmen in the establishments of the Allge- 
meine Elektricitaéts Gesellschaft, and that it is to 


s29 | this great ‘‘ density of management” that much of 


the success of that notable firm’is due. 
It is a fortunate thing for the younger generation 
that this demand for staff officers has arisen, else 


the swarms of budding engineers who are turned 
out annually from our technical colleges would have 
a sorry prospect before them. If the conditions of 
thirty years ago had pees they could not pos- 
sibly have been absorbed by the industry, and must 
either have found other vocations or have entered 
the ranks of workmen. It is certain, however, that 
the staff officer will yearly be in greater and greater 
demand, owing to the increasing rate at which 
scientific knowledge is bein Utilised in manufacture, 
and ultimately the difficult will be to find men 
fully capable of filling the posts. Aspirants there 
will be in abundance, but only a minority will 
possess the qualities and attainments necessary for 
the posts, or, at any rate, for the higher ones. We 
have only to look back ten years to realise how in- 
adequate the knowledge then available is for the 
direction now of first-class works. The advances in 
metallurgy and heat treatment which have been 
made in a decade can only be turned to practical use 
by those who have studied molecular structure and 
chemistry with a thoroughness which was former] 
held to quite outside the province of the engi- 
neer. Shop management, while not a science, has 
been brought under the control of scientific 
methods which are quite foreign to the ideas of the 
older generation, and are often treated by them 
with some disdain, if not with active opposition. 
The generation and distribution of power as 
now conducted attain a degree of economy. pre- 
viously unthought of. Science rules in the 
materials, the processes, and the output of an 
engineering works to a greater or less extent. 
Unfortunately it is only in somewhat rare instances 
that it obtains the complete control that it ought 
to have. In some cases the failure is due to the 
absence of staff officers, and in others to the lack in 
those officers of that union of scientific and prac- 
tical knowledge which is essential to success. It 
cannot be too often repeated that the only men 
wanted in a workshop are engineers. The chemist 
and the physicist have their parts to play, but 
their field does not lie in the actual processes of 
manufacture. These are so far differentiated 
from the operations of the laboratory as to demand 
a different type of training in those who conduct 
them. Hence the staff officer cannot take up 
his duties fresh from the technical college. He 
needs a period of practical experience in which to 
readjust his iaouteiins to fit the limitations of the 
working world. He must deepen the focus of his 
mental vision, so that he sees not only the main 
object to which his attention is directed, but at the 
same time the foreground and the background to 
which it is related. He can no longer base his 
conclusions on assumptions and ignore awkward 
factors, but must recognise all his difficulties and 
make the best compromise that he can. It is 
indeed often well—some think it imperative--that 
some practical experience should precede the theo- 
retical training, in order that the compromise may 
be the more satisfactory. 

This question of the training of staff officers for 
industrial works formed the subject of a most 
thoughtful and inspiring presidential address 
delivered on Wednesday evening by Sir A. Trevor 
Dawson to the Junior Institution of Engineers. 
There are many subjects on which Sir Trevor could 
have commanded the attention of his audience, and 
on which he could have both instructed and 
delighted them. But probably none would have 
interested them more than that which he chose, 
for all young men want to know what the future 
contains for them. They find, however, a difficulty 
in piercing its mists, and while they can build 
castles in the air of which the upper stories and 
battlements stand out bright and clear, they lack 
the light of experience to show them what the 
groundwork is like. It was this groundwork 
that Sir Trevor defined for his hearers ; he told 
them that it was composed of knowledge, expe- 
rience, and character. He made a rapid, and by no 
means =e survey of the wide knowledge 
they would need to fill the positions to which their 
ambition aspired, and some’of ‘them must have 
felt a ing chill at the recital of the sub- 
jects. It is an undoubted fact that the career 
of an engineer demands unremitting work and 
study. Fortunately the period of education extends 
over a considerable time, and is not confined to the 
years of pupilage, so that it is not so arduous as it 
appears at the first glance. Further—and this is 
more important—the work is pleasant. The student 
ee from knowledge to knowledge, each day 

ringing its discovery and its wider acquaintance 
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with the secrets of the great powers of Nature. It 
is in this respect that there lies the great difference 
between a profession and a trade. In the latter the 
attraction usually lies in making money and in 
the sense of power that money brings. But in the 
process itself there is little pleasure. All forms of 
merchant business, including banking, are full of 
dull routine and grind, except for those at the very 
top, and each evening the staff officers—if we may 
apply the same terms to those who fill the interme- 
diate posts—go home weary with hard, monotonous 
work which tries the brain without in any way 
refreshing it. The clerk and the accountant have 
not even the satisfaction of the village blacksmith 
in ‘something attempted, something done,” for 
there are no degrees of merit in book-keeping. 
Either the accounts balance or they do not, and in 
the latter case the error must be hunted for until 
it is found, and when it is discovered there can 
only be a sigh of satisfaction that a troublesome 
matter is ended, or possibly an expression of 
annoyance that it was ever permitted to come 
into existence. The same problems have to be 
faced day by day, or week by week, or year by 
year, until they become second nature, and are dealt 
with almost automatically. But in engineering 
the routine work is always being interrupted and 
ut out of joint by new conditions, and perfection 
is an ideal which ever appears almost within reach 
and yet is never attained. The real engineer—the 
man who has found his vocation—is an inveterate 
talker of ‘‘shop,” because he finds not only his 
livelihood but his intellectual pleasures in his busi- 
ness. No two days are quite the same to him, for, 
on the one hand, increased demands are ever being 
made on his ability, and, on the other, new materials 
are put at his disposal, materials which are more 
difficult of treatment and demand more skill and 
greater care than those he has hitherto employed. 

From time to time Sir Trevor turned aside from 
the subject of acquiring knowledge to insist on the 
equal or greater need of experience. Young men 
generally understand that theoretical knowledge has 
to be paid for, either in fees or time, or both ; 
but they do not always realise equally clearly that 
experience also is expensive, and is worth more 
than it costs. They are apt to resent the sugges- 
tion that a works is a technical college, in which 
they are educated at the expense of the owner, and 
that the experience they gain is more than an 
equivalent for their services. There, however, is 
this difference between works and college, in that 
the latter generally covers the whole range of 
engineering subjects, while a works very seldom 
does. It is therefore desirable that young men 
should move from works to works as far as they 
can. Unfortunately, this makes great demands 
on their pocket. If, when they have attained 
sufficient knowledge of a particular manufacture to 
justify them in asking for an increase of salary, 
they seek another berth, it is clear that the ‘‘ rise” 
will be postponed for a year, and if this be done 
three or four times the sacrifice is great. It is 
probably only those who have affluent fathers that 
can make it; but for those who can, it is an invest- 
ment that brings a large interest. Youth is the 
time for learning, not only because it is the most 
receptive, but also because it is then that we can 
safely confess our ignorance and make mistakes. 
The longer the time we can devote to the acquisi- 
tion of experience, and the broader the area over 
which it ranges, the wider and deeper will be our 
grasp of nes problems in the future. 

The adequate filling of the itions of staff 
officers in engineering works of this country is not 
entirely, however, a matter of concern for the 
aspirant. It has its cogency for employers and also 
for the nation, for if the supply of men be not 
forthcoming we must be at a disadvantage com- 
pared with countries which are better provided in 
this respect. Technical instruction can be got in 
any large town, but the practical part of engi- 
neering education is not so easily attained. Two 
classes are fairly well provided for—the sons of 
workmen and of the rich. The former can generally 
find berths as apprentices, while the latter may 
buy admission to many works as premium pupils. 
There remains the large class whose fathers 
are able to give them a good technical education, 
and then look to them to support themselves to a 
large extent. It is these who offer the best material 
for staff officers, for they have ambition and in- 
herited intellectual ability, and they know that 
their future depends on their industry. Often the 
necessity of gaining a present livelihood obliges 





them to adopt teaching as a profession, whereas if 
employers were prepared to go to the same outlay 
to ensure capable assistants as they are to ensure 
against accidents, fires, and strikes, openings would 
be provided for them. Of course, a certain propor- 
tion of the outlay would be wasted, as is the case 
with all speculative business; but the value of 
one really capable and energetic man in a business 
is so great that it is worth almost any outlay to 
secure him. There are plenty of cases on record in 


which the advent of a new manager has imme- 


diately raised a moribund concern into a flourishing 
condition. Of course, there are notable exceptions 
to the general rule of indisposition to welcome 
young men into works, but the general attitude of 
the engineering industry is not nearly so alert as it 
ought to be in this matter. 

he municipalities and the State should also do 
more than they are disposed to do at present. 
County councils award scholarships liberally to 
promising scholars, but these generally end before 
the aspirant has got his foot firmly on the lower 
rungs of the ladder. Sir Joseph Whitworth set an 
admirable example in the scholarships which he 
founded, for these gave young men the opportunity 
of three ‘‘ wander years,” during which they were 
assured a competence while they were accumulating 
experience. We could do witha large number of 
such scholarships, and, failing these, the matter 
is worth the consideration of the State as well as 
of engineers. At the recent inaugural dinner 
of the British Engineers’ Association it was said 
that the members were prepared to receive young 
Chinese into their works with the view of training 
them to act eventually as agents of the Association 
in China in furthering British interests in the 
Kast. If it is worth while to do this for foreigners, 
surely it is still more desirable to do so for our own 
people, for it is useless to get orders unless they 
can be executed cheaply and efficiently. Where the 
State could do great national service is in sup- 
porting promising youths without financial resources 
during the oourse of practical training pre - 
tory to, and following upon, the technical college 
course. What is now wanted is an easier access 
to positions in which practical experience can be 
gained. Manufacturers sometimes hold back be- 
cause they have no security of tenure of the men 
they train; but ‘‘ what is good for the hive is 
good for the bee,” and that the presence in our 
midst of a body of young engineers skilled in the 
latest developments of practical science will react 
for the good of all, and tend to keep our workshops 
full of contracts. He is a poor engineer who cannot 
make a profit when his neighbours’ order-books are 
overflowing. 





THE NORTH-EASTERN RAILWAY 
STRIKE. 

We had begun to hope that with the boom 
in trade, and the approach of Christmas, the year 
1912 might be allowed to come to an end without 
further industrial war; but it was pot to be. 
There has been another outburst on the North- 
East Coast. Writing last year on the doings of the 
Trades Union Congress at Newcastle, we said: 
‘*The North - Kast Coast is fertile soil for trade 
unionism.” The experience of the past week tends 
to strengthen the opinion then stated. For some 
unaccountable reason the employees of the North- 
Eastern Railway are always in the van of the 
militant trade unionists. They are now breaking 
away from the ordinary paths followed by these 
bodies, and are denying their employers the right 
to enforce even the most elementary rules of disci- 
pline. The broad facts of the case are very simple. 
A driver of main-line trains was convicted of being 
drunk and disorderly ‘‘ when off duty.” He was 
promptly degraded. The managers of the line, who 
are the servants of the travelling public, felt that 
the public safety must be assured at all costs, and 
took the only course which it was possible for them 
to follow in the circumstances. As a result some 
thousands of men have left work without notice at 
the busiest time of the year. 

It is rather interesting to note that the casus belli 
has been slightly altered since the men ceased work. 
At first it was alleged that the man had a clean 
record for thirty-seven years, and that the employers 
had no right to interfere with their employee's 
actions or criticise their conduct when off duty. 
Finding that this was not a cry which appealed to 
the public as represented by the daily papers, those 


who are leading the strike have now shifted their |> 








ground. On Monday last they published the 
following manifesto :— 

Owing to the misunderstanding still existing in the 
country, the strike committee wish to point out to the 

ublic that the men are absolutely convinced that Driver 

nox, of the Gateshead branch of the Amalgamated 
Society of Railway Servants, is innocent of the charge of 
drunkenness, upon which he was convicted. The public 
must definitely understand that it is rot their desire or 
intention to defend any habitual drunkard, or even a man 
whose use of alcohol interferes with the performance of 
his duties. They prefer to decide every case on its merits. 
They have le every endeavour to make a peaceful 
settlement of the dispute, but the last offer of the com- 
pany was too indefinite to give any satisfaction. They 
are prepared that the case should be tried by an impartial 
tribunal, and are confident that they will not suffer by 
any fair treatment. 

What are the inferences to be drawn from this 
extraordinary document? They will not defend 
an habitual drunkard. Will they defend a man in 
the position of an engine-driver who occasionally 
gets drunk? They will not defend a man ‘‘ whose 
use of alcohol interferes with the performance of 
his duties.” Do they hold that a man who is 
drunk at midnight is fit to drive a train in the 
morning ? 

We wholly disagree with the proposition that a 
main-line driver can divide his life into two sepa- 
rate and disconnected parts, as simplified by the 
‘*on ” and ‘‘ off-duty ” theory. When not at work 
it is his duty to make the best possible use of the 
time to recruit and prepare for the next spell. The 
use of alcohol in excess during that period must 
necessarily affect his health and unsteady his nerve; 
and if a man gives way to intemperance at any time 
he is obviously unfit to carry out his important 
duties. If we accept the latest explanation of this 
strike, it would appear that this manifestation of 
the ‘‘ down-tool ” policy is due, not to any quarrel 
with the employers, but to a quarrel with the pro- 
priety of a judicial decision. Yet the Clerk to the 
Justices who convicted the driver writes to the 
Press to say that the members of his Bench ‘‘ had 
not the slighest doubt, upon the evidence adduced 
before them, that the accused was drunk and dis- 
orderly,” and they convicted him accordingly. If 
there is any substance in the men’s complaint that 
the driver was improperly convicted, it may well be 
asked, why did not the man mostly concerned appeal 
earlier against the conviction? An appeal from a 
conviction by a court of summary conviction is nota 
mere appeal on a point of law. It involves a com- 
plete re-hearing of the entire charge before another 
and a larger bench of magistrates at the quarter 
sessions. Now, however, an inquiry has been 
instituted by the Home Secretary, Mr. Chester 
Jones, one of the Metropolitan Police Magistrates, 
having been entrusted with the task of holding it. 

In the meantime the position of the union 
leaders is by no means clear. It is said that a 
section of the executive was strongly disposed to 
sympathise with the strikers. As in many cases 
lately, they seem to have followed the men rather 
than to have led them, and their behaviour now 
has by no means added to their dignity or use. 

Passing, for a moment, to the larger aspect of the 
question, it is clear that, for some reason or other, 
a strike which is initiated without the posting 
of notices, or the sanction of the union leaders, is 
coming more and more into favour. These sudden 
strikes have, unfortunately, been found to be 
effective in the past. They do not involve the 
union, as such, in any liability. Everything which 
the Legislature or the executive has done during 
the past few years appears to have encouraged the 
men in the use of this kind of weapon. The men 
are fully aware that in no circumstances can the 
union funds be drawn upon to pay damages for 
their unlawful conduct. Before the passing of the 
Trades Disputes Act, the fear of having the funds 
depleted tended to make the union leaders rather 
more careful to control the men. When it was 
roundly declared by Act of Parliament that union 
funds could not be made liable, every union 
in the country was turned into an irresponsible 
body. Each member is responsible to himself 
alone. If he breaks his contract, his employer 
can- sue him for damages. On the North- 
East Coast, for instance, at the present moment 
numbers of summonses have been issued against 
the men who broke their contract. This is the 
sole remedy of the railway company, but having 
regard to the enormous loss occasioned by the 
stoppage of a railway even for a single day, it is not 
@ remedy in a financial sense. 

Until the Trades Disputes Act is repealed we 
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see very little hope of improvement. However by a process similar to that from isoamyl alcohol 


numerous may be the peaceful and law-abiding to isoprene. 


amongst the votaries of trade unionism, they are 
outvoted by the more militant members. The so- 


| 


The experiments made so far confirm 
this expectation. 
If, as now appears likely, we can hope to obtain 


called ballots which are instituted from time to a cheap supply of isoprene or of butadiene in the 


time for the collective determination of questions 
are a mere farce, because there is no secrecy, and 
members of the turbulent faction find ample means 
of silencing their opponents as well as of forcing 
their leaders. 








ARTIFICIAL RUBBER. 

Tr is curious that the free gifts of Nature often 
cost more than the same materials obtained by 
cultivation or by art. The sailing-ship propelled 
by the “‘ unbought wind ” cannot compete with the 
cargo-steamer which has to defray a heavy coal bill, 
partridges are more expensive than fowls, and 
venison than mutton. Numerous other instances 
might be adduced, and in light of them it is easy to 
believe that the product of the numerous rubber 
plantations which have started during the last year 
or two will shortly drive out of the market the con- 
signments which are gathered in the far Brazilian 
forests, from trees which have sprung up spontane- 
ously and which can be tapped by anyone who will 
take the trouble. It is believed that we are 
within measurable distance of seeing rubber at 1s. 
per pound, in place of the 3s. or 4s. at which it now 
stands, and motorists are looking wistfully for the 
days when tyres will contain less china clay, will 
wear longer, and will yet not cost more than 
those of to-day. All this is fairly certain; the 
point around which interest centres at present is 
whether the product of cultivation is in turn to be 
driven out by the art of the chemist. For some 
considerable time it has been known that a syn- 
thetic substance could be produced that was almost 
indistinguishable from natural rubber, and which 
promised to fulfil the same purposes. Unfortunately, 
the manufacture was costly, and for a long time the 
commercial prospects of the new material were not 
bright. 

The raw material generally used in attempts at 
making synthetic rubber has usually been isoprene. 
This has been obtained from turpentine, and it is 
possible to produce it from other substances. Un- 
fortunately, some of these are expensive, or would 
certainly become so if there were a great increase 
in the demand, while others involve much diffi- 
culty in manufacture. The higher alcohols occur- 
ring in fusel oil, however, lend themselves readily 
to treatment. Fusel oil, however, is relatively 
expensive. The world’s annual production is 
estimated at present at 3500 tons, and the price is 
1401. per ton. In order to meet this difficulty, 
Professor Fernbach, of the Pasteur Institute, 
devised fermentation processes that are of the 
greatest importance, not only from the point of 
view of rubber, but also in connection with many 
other manufacturing operations. The starting 
material in each case is starch in the form of maize, 
costing under 101. per ton ; this is converted by 
the one process into acetone, and by the other 
into fusel oil, with remarkably good yields and low 
working costs. 

Acetone is enormously used as a solvent in the 
manufacture of explosives and many other products, 
and the supply is not equal to the demand. It is 
at present made from wood, which yields only 1 per 
cent., selling at 901. per ton; but by Professor 
Fernbach’s method the cost will be not more than 
40l. to 451. per ton. The fusel oil obtained varies 
somewhat in composition, but its remarkable fea- 
ture is its high percentage of normal butyl alcohol, 
which will soon be available at the relatively low 
price of 401. to 451. per ton. This is an important 
matter from the general point of view, because ex- 
periments have already shown that butyl alcohol 
is, for most manufacturing purposes, at least as good 
as, and in many cases much better than, ordinary 
fusel oil, and it will therefore take the place of 
much of the more expensive isoamy! alcohol now 
in use. 

From the point of view of synthetic rubber also, 
the value of cheap butyl alcohol cannot be over- 
estimated. Professor Harries has shown that while 
excellent rubber is obtained by the polymerisation 
of isoprene (C,H,), rubber of still better quality is 
seen by using butadiene (C,H,), or divinyl, the 
ower homologue of isoprene. The relationship of 
butadiene to butyl alcohol is the same as that of 
isoprene to isoamy] alcohol, and it should therefore 
be possible to make butadiene from butyl alcohol 





near future, a great advance towards the commercial 
production of synthetic rubber is in sight, for a 
great deal of the scientific work has been done. 
Professor W. H. Perkin, Jun., F.R.S., who has 
just been appointed Wayneflete Professor of 
Chemistry at Oxford, has told us in a paper read 
before the Society of Chemical Industry, to which 
we are indebted for many of our facts, that 
the most dramatic episode of the development 
occurred in 1911, when Deshoene Harries announced, 
in Liebermann’s Annalen, 383, pages 157 to 227, that 
sodium will cause the polymerisation of butadiene 
(C,H,), or divinyl, isoprene, and its homologues. 
This discovery was made by Professor Harries 
at the end of 1910, and patented by Messrs. Bayer 
and Co. early in 1911. Dr. F. E. Matthews, 
however, in the meantime had made the same dis- 
covery, for which a patent was applied for on 
October 25, 1910, or about three months before the 
German application. The great importance of the 
sodium-polymerisation process is that it is not 
hindered by impurities, and that it can be carried 
out in the cold or with the application of moderate 
heat. 

Natural rubbers, gutta-percha, &., are of an 
indefinite nature, aud probably consist of different 
polymers of the parent hydrocarbon. In order to 
polymerise the isoprene to rubber it is sealed up in 
tubes with about 3 per cent. of thin sodium wire, 
and heated for several days at about 60 deg. Cent. ; 
the dark-brown product may be treated with 
acetone, which precipitates the rubber, and this 
may then be washed with alcohol or treated with 
steam to remove acetone and any unpolymerised 
hydrocarbons. 

Three routes have now, we learn from Mr. 
Perkin, been worked out to synthetic rubber, which 
may ultimately quite well become manufacturing 
processes. First, the preparation of isoprene from 
isoamy] alcohol, and its lene polymerisation ; 
a process which depends for its success on the dis- 
covery of some cheap method of obtaining isoamyl 
alcohol in quantity. Second, the conversion of 
butyl alcohol, obtained cheaply and in any quantity 
by Professor Fernbach’s new method of fermenta- 
tion, into butadiene. Third, the conversion of 
aldehyde through aldol into butadiene, the buta- 
diene being then, in each case, polymerised to 
butadiene rubber by Dr. Matthews’s sodium-poly- 
merisation process. 

Professor Harries has also stated that isoprene 
having a refractive index of 52 deg. 15 min. to 
52 deg. 50 min., and suitable for the ——- 
of caoutchouc, is produced when the dihalogen or 
halogen-hydrin derivatives of isopentane are slowly 
dropped on to soda lime or other basic oxides at 
about 600 deg. Cent. The yield of — from 
the bromides is 50 to 60 per cent., and from the 
chlorides 30 to 40 per cent. of the theory. Also 
that a dibromo-methylbutane and dichloroisopen- 
tane can also be employed in the same reaction, 
their vapour being drawn over the strongly-heated 
oxide, and that this may be replaced by a carbonate 
or other halogen -eliminating agent. Professor 
Harries has also announced a new form of ozone, 
which he designates ‘‘oxozone ’’(O,). This he finds 
to accompany ordinary ozone (Q;) in various pro- 
portions, and this admixture explains the ambigu- 
ous results which have hitherto been obtained 
when endeavouring to differentiate the ozonides of 
rubber and gutta-percha in the hands of various 
investigators. 

Last Wednesday evening Dr. F. Mollwo Perkin 
reviewed the whole subject of natural and synthetic 
rubber in a most comprehensive paper read before 
the Royal Society of Arts. In this paper he gave a 
history of rubber from its earliest discovery in the 
sixteenth century up to the present day, telling 
how it is grown, tapped, coagulated, and manu- 
factured. Turning to the new methods of pro- 
ducing synthetic or artificial rubber, Dr. Perkin 
gave a brief description of several, in addition to 
those referred to above, which offer the prospect 
of success. Dr. F. E. Matthews, of the Synthetic 
Products Company, Limited, has devised a more 
simple and satisfactory method of preparing 
butadiene from butyl alcohol, by converting 
the alcohol into beta-butylene and then chlori- 
nating it. By elimination of hydrochloric 
acid and by inter - molecular change an 80 per 





cent. yield of butadiene is obtained. The Badische 
Anilin und Soda Fabrik in one of their pro- 
cesses use acetone as the starting product. 
The acetone is converted into pinacone, and by 
splitting off water, 2 : 3 dimethylbutadiene is pro- 
duced. This, being a derivative of butadiene, poly- 
merises into a rubber-like product. Fritz Hofman 
and Karl Coutelles, of Ba er and Co., employ 
p- cresol as a starting product. The vapour is 
passed over’ reduced nickel, and on oxidation 
there is formed §-methyladipic acid, after 
which by further reactions isoprene is produced. 
Heinemann worked out a process starting from 
sugar, starch, or sawdust. From these pro- 
ducts levulinic acid can be obtained, which, 
on being converted into methylthiophene and 
reduced, produces isoprene. From 2 kg. of 
starch 225 grammes of rubber is said to have 
been obtained. Polymerisation can be effected by 
many agents, such as bright light, by lapse or 
time, by acids, by heat, by albumen, starch, blood 
serum, glycerine, &c., by sodamide, and magne- 
sium nitride, in addition to sodium, as mentioned 
above. The object of polymerisation is to produce 
a condensation of the isoprene, so that from being 
C;H, it becomes C,)H,,, which is the percentage 
composition of caoutchouc. 

We have not space to follow Dr. Perkin further, 
but every one interested in rubber, either scienti- 
fically or commercially, should read his paper care- 
fully. It makes it clear that chemists in all parts 
of the world are working at synthetic rubber, and 
immense sums of money are being devoted to the 
research. It is said that the Badische Anilin und 
Soda Fabrik has ear-marked a million sterling for 
this purpose, and it is not by any means the 
only firm in the field. Every possible substancu 
which from its cheapness offers a chance of success 
is being tested, and numerous processes are being 
tried. Any day we may hear that a really cheap 
process has been devised, and that synthetic 
rubber can be put on the market at 1s. a pound. 

Synthetic rubber has yet to be put to the test 
of actual practice on an extended scale. We would 
be the last to throw cold water upon scientific 
attempts to compete with Nature ; butit cannot be 
forgotten that very minute differences in composi- 
tion or structure often entail great differences in 
quality. Nevertheless, the im progress that 
has been made—a progress in which British chemists 
have borne a very leading part—is a pledge that 
future difficulties will be met and fought with equal 
skill and success. The point of uncertainty is the 
price at which plantation rubber can be sold. The 
industry is new at present, and it is not safe to 
dogmatise as to the economies which can be effected 
under the stress of competition. One thing is cer- 
tain: the user will benefit, whether cultivation or 
art wins the race, and among users engineers 
occupy a large place. 








THE DIESEL ENGINE. 

An important statement regarding the aim of 
Dr. Diesel in the evolution of this type of interna)- 
combustion engine, now y he eomrde by his name, 
was made in a paper read by him at the annua: 
meeting of the Schiffbautechnische Gesellschaft, 
held recently in Berlin. This paper described the 
early trials he carried out with a view to “‘ realise 
the isotherm in actual practice.” It will be re- 
membered that Dr. Diesel read a paper on ‘‘ The 
Diesel Oil- Engine” before the Institution of 
Mechanical Engineers at their meeting of March 15 
last (see ENGINEERING, vol. xciii., page 395). The 
paper read at Berlin recently contained several 
points which were dealt with in the former paper 
read in London, but it dealt more fully with early 
trials, The author, in the opening statements of 
his Berlin paper, said he found it frequently 
asserted by members of scientific bodies that the 
essential feature of the Diesel process was the 
auto-ignition of the fuel, the object of high com- 
pression being to secure the ignition of the fuel 
injected at the dead-point—i.e., that the extent to 
which compression was carried out was dependent 
upon the obtaining of auto-ignition. This superficial 
view of the —— was entirely incorrect, for, 
added Dr. ‘Diesel, motors in which the auto- 
ignition of the fuel took place were in use before 
the Diesel process came into being. He had 
never made a claim for auto-ignition in any of his 
patents, and had never mentioned it in any of his 
— as the object to be aimed at. hat he 

ad endeavoured to reach was a process in which 
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heat was utilised to the highest possible extent, 
and his work proceeded in such a way that auto- 
ignition became embodied in the process. The 
air was heated by compression high above the 
ignition point of the fuel, and the latter ignited 
automatically; the ignition of the fuel, how- 
ever, was not the object of the high compression 
The auto-ignition of all liquid and gaseous fuels 
took place in engines babel up by running at pres- 
sures as low as from 5 to 10 atmospheres (73 Ib. to 
146 lb. per sq. in.), to 15 atmospheres (219 lb.) at the 
utmost. It would be absurd, therefore, with a view 
to auto-ignition, to build heavy engines in which 
compression took place at from 30 to 40 atmos- 
pheres (440 lb to 580 lb. per sq. in.), since, when 
warm, engines could continue running by auto- 
ignition taking place at lower pressures. 

The task which Dr. Diesel set himself was rather 
to reach the highest possible figure of fuel utilisa- 
tion, and this required highly compressed air. Since, 
however, the latter caused the ignition of the fuel 
and air mixture to take place far too early, auto- 
ignition by compression as it took place in the gas- 
engines of the period (1893-94) somewhat delayed 
matters, and the air had to be mechanically com- 
pressed alone to the favourable high temperature 
required. The height of compression, Dr. Diesel 
repeated, was not determined by the ignition limit 
of the fuel, but solely by the endeavour to obtain the 
highest possible figure for economical fuel utiiisa- 
tion. Dr. Diesel’s experiments, which followed 
immediately upon his calculations made in 1893, 
established that correct compression lay between 
30 and 35 atmospheres (440 and 513 lb. per sq. in.). 
If compression were lower, the high degree of heat 
utilisation aimed at was not reached ; whilst if it 
were higher, the degree of heat utilisation also sank 
below the maximum, owing to mechanical losses 
consequent upon negative compression work. 

Dr. Diesel then went on to describe his test- 
engines, the first engines built and various compo- 
nent parts of both, several of which he also illus- 
trated. He pointed out the reasons which led him 
at different times during the experimental period 
to modify the piston, also the construction, loca- 
tion, and working of the valves, and so forth. 
Several of the illustrations given are reproduced 
from the earlier paper read in London above 
referred to. 

Dr. Aufhiiuser, of Hamburg, read at the same 
meeting a paper in which he reviewed the charac- 
teristic features of the various mineral-oil fuels 
suitable for the working of Diesel engines, with 
special reference to those for propelling sea-goin 
ships. In this the author stated that the genera 
use of tar oil in internal-combustion engines would 
be greatly desirable; it was probable that the 
dry distillation of coal would greatly increase ; this 
would lead to a growth in the production of tar 
oils, which would, as time went on, form a cheap 
class of fuel. In reviewing the subject of fuels 
from the chemical standpoint, he added that the 
number of different bodies contained in tar was 
still unknown, and there were no two tars which 
could be said to be perfectly like each other. The 
same might be said for the crude oils; those pro- 
ceeding from different countries were marked by 

t differences in their chemical composition. 
his irregularity continued naturally to exist, in 
part, in the products of their distillation, and it 
was only by a most careful distillation that the 
differences could be reduced to a limit which did 
not interfere with the utilisation of the distillates 
in every-day practice. Liquid fuels were unsuited 
for use in Diesel engines if they — to a 
lower degree, the properties of solid fuels, if they 
contained, for example, ash and water, or mecha- 
nical admixtures of sand in any large proportion. 
The proportion of ash should not omel one-tenth 
of 1 per cent. ; in to the percentage of 
water, this depended also uvon the nature of the 
oil. There were liquid fuels, such, for instance, as 
tar and tar-oils, in which a very small percentage 
of water acted in every way as a foreign substance, 
whilst the same percentage in mineral oils could 
very well be tolerated. The fuels for Diesel engines 
should contain no free carbon, or at all events 
but very small percentages of this; further, they 
should not produce in large quantities combinations 
rich in carbon and difficult of combustion, and 
under this head most gas tars, which contain much 
free carbon, and certain kinds of crude petroleum, 
containing much asphalt, were to be set aside as 
unsuitable. The heat value and viscosity also 
formed characteristics, but these were usually 





closely connected to the other properties above the other hand, its first appearance at the Smith- 


referred to. The percentage of hydrogen was the 
most important property of all liquid fuels, and all 
the other properties of value from the practical point 


field Show. This has a four-cylinder engine rated 
at 30 to 35 brake horse-power, and is provided with 
forced lubrication. There are four speeds and one 


of view—fluidity, gasification, high heat of combus- | reverse, and, being mounted on solid-rubber tyres, 
tion—depended upon the percentage of that con- this lorry may legally be driven at a speed of 


stituent. 
the higher percentage of hydrogen was the better 
one. ' this connection, the molecular ratio of 
hydrogen to carbon formed the criterion. In 
chemically pure combinations, the molecular ratio 
was given by the formule ; in hydrocarbons, how- 
ever, which were always compound mixtures, the 
molecular ratio was calculated as an average value, 
by conversion of the percentages of hydrogen and 
carbon on the basis of the chemical equivalent 
weights. 

The author then gave a number of chemical 
formule to explain his points, and stated that 
every increase in the benzol character of a fuel 
acted unfavourably in Diesel-engine practice, whilst 
every weakening of that character acted favourably, 
a fact which had long ago been ascertained in auto- 
mobile work, where a mixture of toluol and xylol 
was preferred to pure benzol. Tar-oils were the 
purest representatives of the benzol type, and in 
the case of these the parts having a high boiling- 
point, which contained much anthracene, had to be 
separated. In practice the difference between the 
aliphatic and the benzol combinations could be 
viewed simply in the light that the former were 
utilisable within much larger limits for Diesel 
engines than the benzol combinations. Dr. Auf- 
hiiuser reviewed the composition and characteristics 
of both, and stated that of two oil fuels having the 
same percentage of hydrogen, the better one was 
that having the narrower boiling limits and the 
more regular boiling curve. Then followed a 
classification of the different types of oil fuel and 
their typical analyses. 





THE SMITHFIELD CLUB SHOW. 

To the constant visitor, each year’s display of 
machinery at the Smithfield Club Show appears 

ractically identical with its immediate predecessor. 
f, however, a comparison be made between the 
exhibits on view at the Agricultural Hall, Isling- 
ton, during the past week, and those of twelve 
or fifteen years ago, it will be seen that in some 
regards the change in the character of the exhibits 
is strongly marked. Small horizontal and ver- 
tical steam - engines, for example, were then 
shown in numbers; to-day they have practically 
disappeared. The portable steam-engine is still 
prominent, but year by year one maker of these 
after another is taking up the manufacture of 
petrol and fin engines. Heavy traction- 
engines are still mainly steam-operated ; but here, 
again, the competition of the internal-combustion 
engine is evident. Another innovation which has 
made good progress during the past decade is the 
light steam tractor. This, when first shown, was 
derided by the builders of heavy road locomotives, 
who argued fairly enough, that, given full loads, 
traction by the heavy engine cost less ; but experi- 
ence has shown that in many cases the light engine 
is really more effective, as it is easier to secure full 
loads for it, and there is therefore less standing 
time. Another direction in which change is visible 
is the greater attention now paid to lubrication. 
Positive forced lubrication is now frequently adopted 
for oiling cylinders and slide-valves, whilst ring- 
oilers are being more and more generally adopted 
for ordinary bearings. 

Messrs. John Fowler and Co. occu y, as usual, 
acorner stand. Their principal exhibit is one of 
the petrol traction-engines which we illustrated in 
our issue of July 12 last. Another interesting 
exhibit is a ploughing-engine of 14 horse-power 
nominal, designed to work with superheated steam. 
The superheater is fitted inside the smoke-box, and 
its introduction has led to a substantial increase 
in the power developed per ton of total weight. A 
especies feature of the design of the superheater is 
that it can be cleaned whilst the engine is at work, 
and without opening the smoke-box door, by means 
of steam-jets which can be set in action from the 
foot-plate. A ploughing-engine is also shown by 
Messrs. Aveling and Porter, Limited, of Rochester. 
This is rated at 8 horse-power nominal, and weighs 
16 tons. This and the fine compound road loco- 
motive also on view at the same stand are, how- 
ever, practically identical with exhibits in previous 
years. The firm’s 3-ton petrol lorry makes, on 








Hence, of two fuels, the one containing 12 miles an hour. 


The exhibit of Messrs. *I.r--> . Sons and Co., 
Limited, of Gainsboroug::, +.*.- 2s this year wholly 
of traction and portable eugines, in addition to a 
thrashing-machine. The finely-finished horizontal 
steam-engines, which have been a conspicuous 
feature at their stand in past years, are not shown. 
The steam-tractor shown has a compound engine, 
the two cylinders being cast in one and secured to 
a planed steel seating riveted to the boiler. The 
lagging is extended over the covers as well as the 
sides of the cylinders, and the lubrication is on the 
forced-feed system. The boiler is designed for 
200-lb. working pressure, and the fire-box is of 
the corrugated crown type, thus dispensing with 
roof-stays. Provision is made by which the tractor 
can, if desired, be readily converted into a road- 
roller. The gearing is of crucible cast steel with 
machine-cut teeth. 

Messrs. Clayton and Shuttleworth, Limited, of 
the Stamp End Works, Lincoln, have as their 
principal exhibit a rubber-tyred steam motor- 
wagon. This is fitted with a Belpaire fire-box, 
and has a compound engine ; the high-pressure valve 
is of the piston type. The weight of the wagon is 
3 tons, and it is intended for relatively high-speed 
goods delivery service. A 5-ton steam wagon is also 
built by Messrs. Clayton and Shuttleworth, but was 
notshown. Another interesting exhibit at this stand 
is one of the so-called semi-Diesel engines. This is 
a two-cycle engine, and runs well either on paraftin 
or crude oil. The crank-chamber being used to 
compress the charge before it enters the cylinder 
proper, the cylinder and both ends of the con- 
necting-rod are fitted with forced lubrication. 
The main bearings are of the self-oiling type The 
engine on view is of the horizontal pattern, rated 
at 10 brake horse-power. 

Messrs. Ruston, Proctor and Co., Limited, of 
Lincoln, show a compound steam traction-engine 
rated at 7 nominal horse-power, having cylinders 
6 in. and 10 in. in diameter by 12-in. stroke. The 
high-pressure slide-valve is lubricated on the forced- 
feed system, and the boiler is designed for a working 
pressure of 180 lb. per sq. in. At the same stand is 
shown a horizontal crude-oil engine rated at 20 brake 
horse-power. The fuel in this case is sprayed into 
the combustion-chamber without the use of high- 
pressure air, and is ignited on compression by the 
heat of the walls. A lamp is required at starting, 
but is extinguished once the engine is fairly under 
load. The governor acts by varying the supply of 
fuel, and not on the hit-and-miss system. It is 
stated that at full load the consumption is under 
oa aes of residual oil per brake-horse-power- 

our. 

Messrs. Davey, Paxman and Co., Limited, of 
Colchester, show both a traction engine and a port- 
able engine. The former, which is rated at 7 nominal 
horse-power, has a cylinder measuring 8} in. in dia- 
meter by 12 in. stroke, the slide-valve being of the 
‘*Trick” type. The portable engine is designed to 
develop from 22 to 27 horse-power on the brake, 
and has a cylinder 10 in. in diameter by 12 in. 
stroke. The guides are of the trunk type. A 14 to 
16-brake-horse-power gas-engine is also on view. 
This is fitted with magneto ignition and chain oiled 
bearings, whilst a sight-feed lubricator supplies the 
small end pin. Oil-bath lubrication is provided 
for the exhaust and inlet rollers, pins, and cams. 
A suction-gas plant, suitable for use with the above 
engine, was also exhibited. We learnt that the 
firm are now very busy in constructing large hori- 
zontal steam-engines of the Lenz type designed to 
work with high superheats. 

Messrs. Rich: Garrett and Sons, Limited, of 
Leicester, show both a motor-tractor and a steam 
motor-wagon, in addition to a full-sized traction- 
engine. These engines are fitted with the builders’ 
special form of fire-box, which dispenses with the 
use of crown stays. Forced-feed lubrication has 
been fitted extensively on the steam motor-wagon 
and the small tractor. A light spring-mounted 
steam-tractor is also shown by Messrs. Ransomes, 
Sims and Jefferies, of Ipswich, in addition to a 
heavy compound traction-engine. Neither, how- 
ever, embodies important departures from the 
firm’s standard practice. 

Two steam-wagons were shown by Mann’s Patent 
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Steam-Cart and Wagon Company, Limited, of 
Hunslet, Leeds. The smaller, rated at 3 tons, is 
designed to carry a load of 2 tons above the water- 
tank, and to take 7 tons behind on a trailer. It 
can also be used for ploughing, being able to haul 
a five-furrow plough. ‘The engine is capable of 
developing 21 brake horse power, and the boiler, 
which is of the builders’ side-fired locomotive type, 
is designed for a working pressure of 200 lb. per 
sq. in. The back wheels are 4 ft. 3 in. in diameter 
by 21 in. wide, and the front wheels are arranged 
to ‘‘ track ” between the trailing ones. The water- 
tank will hold half-a-day’s supply of water. Mecha- 
nical lubrication is provided for the engine. The 
gearing is all machine-cut, and there are no over- 
hung pinions, all being accommodated between the 
bearings. Three speeds are provided—viz., 6, 4, 
and 2 miles per hour. The most notable exhibit at 
the stand of Messrs. Wallis and Steevens, Limited, 
of Basingstoke, is a rubber-tyred light steam- 
lorry. Evidently there is a demand for higher 
speeds than the road authorities will permit with 
steel tyres, and the petrol lorry is thus meeting 
with a competitor in this particular class of work. 

Messrs. Richard Hornsby and Sons, Limited, of 
Grantham, were fortunate enough, in the earlier 
days of the oil-engine, to take up the development 
of a type of which experience only served to confirm 
the good points, and of these they have exported 
enormous numbers. Of these engines they have four 
on view. They are now fitting ring oil bearings 
both to the main pedestals and to the crank-shaft 
for all engines of over 12 brake horse-power. The 
skew gear is, moreover, run in an Oil-bath, and 
equally efficient lubrication is provided for the 
crank-pin. 

The principal exhibit at the stand of the 
Campbell Gas-Engine Company, Limited, is a 
specimen of the high-compression crude-oil en- 
gines, which were, we believe, exhibited for the 
first time at the Doncaster Royal Show. The 
engine is stated to work well with any brand of 
crude oil, and in engines of 50 horse-power, and 
over, the consumption is only about 0.5 Ib. of oil 
per brake-horse-power hour. The fuel oil is in- 
jected by a small pump, the stroke of which is 
varied by the governor to suit the load. A some- 
what high compression is used, which, whilst much 
below the limits usual in Diesel practice, is stated 
to be sufficient to secure perfect combustion of the 
charge. These engines are now supplied in sizes up 
to 140 brake horse-power. 

Messrs. Petters, Limited, have as their principal 
exhibit one of the so-called semi-Diesel engines, 
of which they exhibited the first at Norwich in 
1911. We reproduce a photograph of this engine 
below. It is a vertical two-cycle engine, de- 











Perrer’s Semi-D1resELt ENGINE. 


signed to develop 16 brake horse - power at 
325 revolutions. The crank-chamber supplies 
the air needed to scavenge out the spent charge 
and to supply the oxygen for the new. The oil 
1s Injected in a fine jet into the hot combustion- 
chamber as the piston finishes its compression 
stroke, and is fired by the heat of the a. By 
arranging for a little water-injection, the normal 
full load can, it is stated, be increased by about 





20 per cent. Engines of this type are made to 
develop up to 70 brake horse power in a single 
cylinder, and one has recently been supplied for 
the propulsion of a 120-ton ketch. Working on 
the two-cycle system, the speed is very regular, 
making the engine well suited for dynamo-driving. 

Messrs. Blackstone and Co., Limited, show both 

rtable and fixed oil-engines, included in the 
atter being one of their crude-oil engines, which 
have already been fully described in our columns. 
An engine of this type, developing 60 brake horse- 
power, has recently been placed upon the fishing- 
smack Carbery Queen, of Baltimore, by the Fisheries 
Department of the Congested Districts Board. A 
selection of small horizontal paraffin-engines is 
also shown by Messrs, Alexander Shanks and Son, 
Limited, of Arbroath. 

Petrol-paraftin agricultural tractors are exhibited 
by Ivel Agricultural Motors, Limited, Biggles- 
wade, and by Messrs. Saunderson and Mills, of 
the Elstow Works, Bedford. The former use a 
three-wheeled frame, and employ a_ horizontal 
engine fitted with magnetic ignition. Messrs. 
Saunderson and Mills use a four-wheeled under- 
body, but the weight is transmitted to the wheels 
through a three-point suspension system. The 
engine of the larger tractor shown has four cylin- 
ders, and develops 28 to 31 brake horse-power. A 
smaller type, developing 14 to 16 brake horse- 
power, is also on view. It may be added that 
the firm have recently supplied internal-combustion 
locomotives for use on the narrow-gauge field rail- 
ways of Indian tea estates. 

Small refrigerating plants and cold rooms are 
exhibited by a number of firms, Generally the 
refrigerating machines are driven by an electro- 
motor developing 1 brake horse-power, and this 
suffices to maintain at freezing-point, or a little 
below, a cold room, of some 600 cub. ft. to 700 
cub. ft. capacity, which is, of course, thoroughly 
well insulated. In the plant shown by Messrs. 
John Kirkaldy, Limited, CO, is used as the refri- 
gerating agent, whilst ammonia is used by Messrs. 
A. G. Enock and Co., Limited, of Tottenham. 
Installations of a similar kind are also shown by 
Messrs. H. J. West and Co., Limited, of Gray’s 
Inn-road, London, Messrs. Ernest West and 
Benyon, of Lambeth, and Messrs. Barnett and 
Foster, of Eagle Wharf-road, N. 








NOTES. 
Fisninc-Boat Ort-Motor ENGINEs. 

WE have received a copy of the report to the 
Fishery Board for Scotland, prepared by Captain 
J.R. M’Ewan, their marine superintendent, on the 
Fisheries and Marine- Motor Exhibition, held in 
Copenhagen in July and August last. Exhibits were 
shown by Great Britain, Germany, and America, 
in addition to the Scandinavian countries. All 
engines competing for awards had to run for a 
certain number of hours at full pats under load 
conditions and under official observation. The 
Swedish exhibits included eight Bolinders engines, 
ranging from 7 to 120 brake horse-power, of the 
two-stroke type, with hot-bulb ignition, using crude 
oil, and directly reversible by the fuel-pumps ; 
seven ‘* Avance” crude-oil engines, of from 8 to 
46 brake horse-power, also two-stroke and with 
hot-bulb ignition, three being directly reversible ; 
eight ‘‘ Penta” engines, of from 24 to 36 brake 
horse-power, all four-stroke, with Bosch magneto 
ignition, using petrol or paraffin; five ‘‘ Hexa” 
crude-oil engines, of from 4 to 14 brake horse- 
power, two-stroke, with hot-bulb ignition ; three 
**Svea ” 10 to 120-brake-horse-power engines, and 
a single cylinder 18-brake-horse-power ‘‘ Berg- 
sund ” crude-oil engine. The Danish exhibits 
comprised nine ‘‘ Dan ” engines, ranging from 4 to 
35 brake horse-power, on the four-stroke principle, 
with hot-bulb ignition, and using crude.oil and 
paratiin ; nine ‘“‘Gideon” engines, of from 3} to 
48 brake horse-power ; several ‘‘ Tuxham ” crude- 
oil engines, of from 8 to 68 brake horse-power, 
working on the two-stroke principle; eight 
** Neptun ” engines, of from 2 to 24 brake horse- 

wer, of the two-stroke type, with hot-bulb 
ignition ; and two engines, of from 7 to 10 brake 
horse-power, on the Diesel principle, shown by 
Messrs. Hein and Son, Randers. tne ** Avance,” 
46 brake horse - power; Bolinders, 80 brake 
horse-power ; ‘‘ Tuxham,” 30 brake horse-power ; 
and Messrs. Hein’s 10-brake-horse-power engine, 
were each awarded a gold medal ; the “‘ Penta,” 
12 brake horse-power ; the ‘‘ Dan” engines and 





the * Neptun,” 8 brake horse - power, each re- 
ceived a silver medal ; and the ‘‘ Gideon ” engines, 
with the ‘‘ Bergsund,” 18 brake horse-power, were 
each awarded a bronze medal. Great Britain 
was represented by the Kelvin, Gardner, and 
Thornycroft companies, and for fine workman- 
ship and finish the engines of the two latter 
firms, according to the report, were far in ad- 
vance of any of the other makes shown at the 
exhibition. Germany showed a 90-brake-horse- 
power Frerichs Diesel, Junkers’ patent engine, 
and several ‘‘ Falnir” engines. America displayed 
‘* Buffalo,” ‘* Wolverine,” ‘* Scripps,” ‘‘ Erd,” and 
‘*Evinrude” engines. The difficulty of utilising 
the main propelling engine, or an auxiliary motor, 
for net or trawl] hauling-gear in any large sizes does 
not seem yet to have been overcome. 


Tue InFiuence of Suip Forms on WorKING 
EXPENSES, 


It is too complacently accepted as inevitable that 
the fuller the form of the ship and consequently the 
greater the deadweight capacity, the more economi- 
cal the result. Mr. Ernest Saxon White, B.Sc., 
has therefore done well in directing attention to 
the influence of form on the economical running of 
a ship, in a paper read at the North-East Coast 
Institution of Engineers and Shipbuilders. In 
order to make a comparison of running costs, he 
designed twelve ships of the shelter-deck cargo- 
carrying type, divided into three classes, with 
dead-weight capacities respectively of 5910 tons, 
9090 tons, and 10,950 tons. In each class there were 
four ships differing in their coefficient of fineness, 
these being respectively 0.80, 0.76, 0.72, and 0,68. 
The running costs of these twelve ships were calcu- 
lated for different services, in order to show the 
effect of long or short voyages. It was assumed 
that in each case there would, in each year, be 
made 35 round voyages, each of 1500 miles ; in 
another, 16 of 3500 miles; in a third, 8 of 7000 
miles; and in a fourth, 5 of 10,500 miles. 
Obviously the data are more or less estimated, but 
the calculations have been taken from actual ship’s 
costs, and possibly they are accurate enough for 
comparison. The items comprised in the current 
expenses include the usual charges, insurance being 
estimated at 61. 6s. per cent. per annum, deprecia- 
tion at 5/.per cent. per annum, and coal consumption 
at 1.6 1b. per indicated horse-power per hour. The 
price of coal is taken at 15s. per ton in England, 
and at an average of 26s. per ton at foreign coaling 

rts. The conclusion arrived at was that a finer ship 
a a greater economical advantage when the dead- 
weight is small than when it is large. For instance, 
in a 10,500-mile voyage of the ship with a co- 
efficient of fineness of 0.68, a ship carrying 5900 
tons gained 10d. per ton voyage, as compared with 
7.7d. for the 9090-ton deadweight ship, and 5,2d. 
for the 10,950-ton deadweight ship, when coaled 
for the round voyage. Mr. White further takes the 
view that the coefficient of fineness of cargo ships 
should be decided with reference to the length of 
voyage, and his investigation on the subject inclines 
him to the view that in the case of ships trading on 
voyages up to 4000 miles there is practically no dif- 
ference between the most full and the most finely- 
lined vessels, but that on longer voyages the more 
finely-lined ship shows to advantage. Of course, 
there is the difficulty that all cargo-ships are not 
built for trading regularly on one route ; they go 
where the freight is most favourable. It is further 
concluded by Mr. White that, for voyages under 
about 7000 miles, a vessel bunkered for the round 
voyage gives better results than if coaled at her 
discharge port for the return trip, but where the 
journey is over 7000 miles the reverse is the case. 

n the case of a 9090-ton ship trading on a voyage 
of 7000 miles, the advantage is with the fine ship 
(0.68 coefficient) as against the full ship (0.80 coefti- 
cient); the difference in running costs is 3.2d. per 
ton, equal to 8401. per annum. The difference in 
prime cost between the two vessels would he 37001. ; 
therefore the additional cost would be paid for in 
from four to five years. The advantage, of course, 
is due to the less coal consumption in the fine ship 
and the consequent addition to cargo capacity on 
given dimensions. 





Borer Expiosion.—A formal investigation has been 
ordered by the of Trade regarding the boiler 
explosion that occurred recently at the Millwall Dock. 
The matter will be heard in the Council-chamber, Council 
oftices, High-street, Poplar, E., on Tuesday, December 17, 
at 11 a.m, 
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THE LATE PROFESSOR SIR GEORGE 
DARWIN, F.E.S. 


Srr Grorce Darwin died at Cambridge on Satur- 
day Ja t, December 7. Mathematicians who investi- 
gate gravitational and tidal problems and the stability 
of planetary orbits are esteemed by their colleagues, 
but attract little popular attention. Thus when Pro- 
fessor George Darwin was elected President of the 
British Association for the South African meeting in 
1905, the selection meant little more to many than the 
choice of a Cambridge professor who bore a distin- 
guished name. It proved, however, a most appropriate 
choice. 

George Howard Darwin was born at Down, Kent, in 
1845, being the eecond of four sons of Charles Darwin 
and his wife Emma, who was a grand-daughter of 
Josiah Wedgwood. Though his father ‘‘ despised the 
old-stereotyped, stupid classical education,” he sent 
his eldest son to Rugby. The second son was, how- 
ever, educated at Clapham, where the Rev. Charles 
Pritchard, a pioneer in scientific education, afterwards 
Savilian Professor of Astronomy at Oxford, kept a 
school from 1833 to 1862, which was rendered famous 
by the distinction gained by the names of many brilliant 
pupils, Airy, Gacsiot, W. Grove, W. Hamilton, Herschel. 
From this school Darwin secured a scholarship at 
Trinity College, Cambridge, where he was Second 
Wrangler and Smith Prizeman in 1865 ; two other 
Wranglers of that year were (Lord) Fletcher Moulton 
(the Senior) and (Sir) William Christie (the fourth 
Wrangler), later Astronomer - Royal. Though of a 
decided scientific bent, George Darwin first read for the 
Bar and was called in 1874. He soon returned to 
Cambridge, however, and became Plumian Professor 
of Astronomy and Experimental Philosophy in 1883, an 
appointment which he held to the time of his death. 

e first made his name by his tidal researches, a 
problem which he attacked in his own way at the 
root. He recognised that the tidal movements must 
retard the rotational movement of the earth and also 
increase the distance between the planet and _ its 
satellite. He calculated that some fifty or sixty 
million years back the earth and moon would, prac- 
tically, or really, have formed one body, rotating 
about its axis in 54 hours (iustead of, as now, 24 hours), 
and he threw out the hint that the mass of the moon 
might have originally filled the vast cavity now occu- 
pied by the Pacific Ocean. Some of his conclusions 
were severely criticised, and he fully admitted the 
justification of criticism, which he did not resent at 
all. But in the main he adhered to his conclusions, 
as was shown when the Cambridge University Press 
recently published his works. His lectures on ‘‘ Tides,” 
delivered at the Lowell Institute, of Boston, U.S.A., 
his ‘‘ Harmonical Observations of Tidal Movements,” 
and his ‘* Equilibrium of Rotating Masses of Fluid,” 
are accorded classical rank. About 1880 he attempted 
in vain to measure the lunar disturbance of gravity, 
in conjunction with his brother Horace Darwin ; 
and when Professor Hecker really solved this problem 
and observed an earth-crust tide a few years ago, 
nobody was more ready than George Darwin to pay 
him due honour. These gravitational researches led 
him to the study of problems of planetary movements. 
He was not a great astronomer in the ordinary sense. 
That work he left largely to his assistants, Professor 
H. H. Turner and, later, Mr. Arthur R. Hinks. But 
he put himself problems which, in their general bear- 
ing, are insoluble, and which become attackable, 
though they remain exceedingly difficult, only under 
special assumptions, like the question—What would 
become of a body which drifted into the solar system ? 
Those studies caused him to assume the possibility of 
very peculiar orbits and of peculiar shapes for stable 
bodies—e.y., not spheres, but pear-shaped planets. 

The subject of his Presidential Address to the British 
Association in 1905 was ‘‘ Evolution in Chemistry and 
in the Universe.”* The address was a bold, fascinating 
speculation, bridging over the enormous gap between 
evolution of the microcosm and evolution of the 
macrocosm. No President ever had a more difficult 
task ; for the meeting began at Cape Town, was con- 
tinued at Durban, Pietermaritzburg, Bloemfontein, and 
Johannesburg, and did not by any means finish with 
the concluding c2remonies. His eminent learning, as 
well as his genial ways, help2d him over all difficulties. 
The Knight Commandership of the Bath was conferred 
upon him after this meeting, The Royal Astroao- 
mical Society gave him its gold medal in 1892. The 
Royal Society awarded him a gold medal in 1884, and 
ite hi hest honour, the Copley Medal, in 1911, when 
ad presided over the International Mathematical 
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Conference, held at Cambridge, in August, 1911. 


Institution of Civil Engineers presented him with the 


Telford Medal and a Telford Premium during the 


1882-83 session for his work on the pressure of loose 


earth and sand. 
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adelphia—whom he married in 








1884, kept a hospitable house. Two months ago he 

underwent a serious operation, and his strength, 

never robust, failed last week. His eldest son, Charles 

Darwin, was the Fourth Wrangler of 1909, the last 
ear when the order of merit in the Mathematical 
ripos was made public. 





THE LATE PROFESSOR ANDREW 
JAMIESON. 

Mucu regret will be felt at the death of Professor 
Andrew Jamieson, which occurred at Glasgow on the 
4th inst. Professor Jamieson was widely known. His 
early professional life brought him in contact with 
the older school of telegraph engineers, while his lon 
connection with the re llege of Science an 
Arts and the Glasgow and West of Scotland Technical 
College brought him into intimacy with a very large 
number of the men who to-day form the technical staff 
of engineering works. Professor Jamieson was also 


largely known to readers, who had perhaps never seen | (, 


him, through the various very successful text-books 
which he compiled. 

Professor Jamieson was born in 1849, and was the son 
of the Rev. George Jamieson, D. D., of Old Machar Cathe- 
dral, Aberdeen. He was educated at the Gymnasium, 
Old Aberdeen, and at the Aberdeen University. He 
served an apprenticeship with Messrs. Hall, Ruscell and 
Co., at the Aberdeen Iron Works, and on its termination 
was employed as a draughtsman in the works of the 
Great North of Scotland Railway Company. In 1873 
he obtained an appointment under Lord Kelvin—then 
Sir William Thomson—and Professor Fleeming Jenkin, 
in connection with the manufacture of the Brazilian, 
the Western, and other submarine, cables. In 1874 
Mr. Jamieson accompanied a cable-laying expedition 
to South America, and remained there for two years 
as chief assistant electrician to the telegraph com- 
panies. He returned to Scotland in 1876, and was 
afterwards sent by the Eastern Telegraph Company to 
assist at the laying of the Marseilles-Malta cable. From 
1877 to 1880 he remained in the Near East, and took 
@ prominent part in all the Eastern Telegraph Com- 
pany’s cable-laying expeditions which proceeded in 
that area during that time. Among Mr. Jamieson’s 
duties while he was in the East was one to which 
foreshadowed the work he was later to devote himself : 
this consisted in lecturing to the various staffs of the 
cable company on magnetism, electricity, and sub- 
marine telegraphy. 

In 1880 Mr. : was appointed Principal of 
the Glasgow College of Science and Arts, and in 1886, 
when this College was incorporated with the Glasgow 
and West of Scotland Technical College, Mr. Jamieson 
was made Professor of Engineering in the combined 
institution. Mr. Jamieson’s labours, both as Principal 
and Professor, were very successful. At the time he 
joined the Glasgow College of Science and Arts it had 
something less than 300 students, while at the time of 
the amalgamation the number was nearly 2000. While 
holding his professorship Mr. Jamieson built up a 
consulting practice, and was directly concerned with 
some of the first installations of electric lighting on 
Clyde-built ships. Professor Jamieson retired from 
the Glasgow and West of Scotland Technical College 
in 1890, in order to devote himself entirely to con- 
sulting work. He was in recent years engaged to 
some extent in the teaching of engineering by corre- 
spondence, dealing both with general courses and 
special courses adapted to meet various qualifying 
examinations. 

Itis hardly necessary to mention the various text- 
books which Professor Jamieson wrote or compiled, 
since his works on the steam-engine, magnetism and 
electricity, and applied mechanics will be known to 
most of our readers, as also will the pocket-book of 
electrical rules and tables which he compiled in con- 
junction with Mr. J. Munro. Professor Jamieson was 
a member of the Institution of Civil Engineers and of 
the Institution of Electrical Engineers, anda Fellow 
of the Royal Society of Edinburgh. He contributed 
several papers to the Proceedings of these institutions. 








NOTES FROM THE UNITED STATES. 
PxriLaveLPHisa, November 27. 

Tue price of Lake ores for 1913 has been fixed—an 
advance of 0.60 dol. per ton over present prices. 
Immediately after the announcement of this price, 
contracts for 6,000,000 tons of ore were placed within 
three days, and additional large contracts are now in 
process of placement. This price is 10 cents under 
1911 figures, and is satisfactory to all concerned. 
Large quantities of Lake ore have been stored for a 
ear or two at Cleveland and at other Lake ports. 
Sales of pig iron reaching nearly 100,000 tons 
of steel-making and foundry grades have been made 
during the t week. In addition to this, con- 
tracts for ,000 tons of Bessemer iron have been 
contracted for since the last advance was made. 
Basic pig iron, under a heavy demand, has been 
advanced 0.25 dol. The United States Steel Corpora- 
tion is obliged to refuse orders for specific deliveries, 
excepting after 60 to 90 days. 








mills are still taking orders for what is called early 
delivery, but even they are filling up. The small pro- 
ducers are frequently able to exact premiums of from 
4 dols. to 8 dols. per ton. The supply of crude steel 
is increasing somewhat. Threatened troubles at the 
Homestead mills owing toa strike of the employees may 
seriously interfere with deliveries unless a friendly 
adjustment can be made. Some 20,000 men are 
affected. Pipe-founders on the Delaware River are 
booking heavy orders for cast-iron pipe. Stocks of 
foreign iron have been reduced one-half. Furnaces 
are having much trouble in obtaining a sufficient supply 
of coke, and labour is also scarce. K 








THE TELEPHONE TRANSFER. 
(Continued from page 787.) 

THE argument of the arbitration case arising out of 
the telephone transfer from the National Telephone 
mpany to His Majesty’s Government has been 
continued before the Railway and Canal Commissioners 
during the last few days. 

Sir Alfred Cripps, continuing his speech for the 
company, admitted that, consistently with his basis 
of claim, the cost of the telephone system was the best 
measure of its value. He could not claim 5 per cent. 
on the cost for engineering, as the company’s records 
showed it had not cost them so much. Sir Alfred next 
proceeded to show that the period from which the 
company had selected their average figures was a 
fair one, and subsequently dealt with the actual figures 
so obtained. For ordering and storing materials the 
company claimed 46,800/.; the Post Office at first 
allowed nothing under this head, but now admitted 
7300/., which, however, was totally inadequate. The 
principle had, therefore, been admitted, and the com- 
~~ books showed what the amount should really 

. The Post Office had not produced their full costs, 
and had not included exchange equipments, because 
they said they were not stored. Even so, they had 
to be ordered, and ordering, the Post Office said, 
entailed 0.84 per cent. of the cost. That alone gave 
a sum of 84,000/., since exchange equipments cost about 
1,000,000/. For obtaining wayleaves the company 
claimed 168,179/., and the Post Office allowed 
42,635/. as the original cost before depreciation. 

The difference worked out at about ls. per pole, 
and, considering the difficulties with which the com- 
pany had to contend, that showed the figure to be 
reasonable. Sir Alfred said the company had originally 
claimed 521,668/. for the cost of obtaining subscribers’ 
agreements. He did not think that could be fully 
sustained, as it was undoubtedly partly a revenue 
cost, and not cost of construction. He would ask 
the Court to allow half of it, or 260.834/., as 
a rough allocation between the two. The Post 
Office had advanced no criticism against the figure, 
but had merely asserted that it was inadmissible. 
For contingencies the company claimed 2 per cent. 
on the cost, or 296,034/. So far as contingencies had 
been included in the agreed figures, nothing more 
would be claimable. That was a matter which could 
be gone into. Mr. Justice Lawrence here said that it 
seemed to him that if the claim were based on 
what the system had actually cost, there could be 
no contingencies since the work was done; but 
Sir Alfred argued that the cost was only a guide 
to an estimate, and in an estimate there was 
always a place for contingencies, since the estimate was 
not infallible. He thought possibly 1 per cent. had 
been included in the agreement, and therefore only 
half the original sum could be claimed. 

For interest during construction the company 
claimed 754,8887. The principle and the period were 
admitted ; the only question was at what rate interest 
should be calculated. 

Mr. Justice Lawrence asked whether the test was 
not the rate which the Post Office would have paid, 
but Sir Alfred said in law that was not so. The value 
to be assessed was value to the vendor, and the fact 
that the purchaser was in a privileged position was 
immaterial. 

The learned Judge expressed a doubt on that point. 
The Post Office was the only possible purchaser, and 
therefore the only possible hypothetical constructor. 
Sir Alfred submitted that the fact that the purchaser 
could obtain money below the normal rate could not 
be taken into account. The Tramways Act had 
never been applied to reduce the value to a vendor 
because of the special circumstances of the purchaser. 
The Solicitor-General had admitted that a normal rate 
was payable, and the company claimed 5 per cent., a 
normal rate in business matters. 

On Monday morning the Solicitor-General was able 
to announce that the parties, after prolonged negotia- 
tion, had been able to agree on the sums payable for 
all the items outstanding. These were as follow :— 
For plant constructed since the making of the in- 
ventory, 439,390/., the claim being 658,599/.; a small 
item of 7592/. which had been agreed from the start ; 
structural alterations in buildings, 6460/., on a claim 


Some of the small | of 6539. ; land and buildings, private-wire business 
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and some smaller items, 1,225,000/., on a claim of | 
2,098,1771.; stores and tools, 290,000/., on a claim of | 
434,737/.; and furniture, 87,026/., on a claim of | 
87,5401. The total sum agreed was 2,055,468/., the | 
company’s original claim being 3,292,906/. Both | 

rties agreed that that settlement should have no} 

aring on the question then before the Court. | 

Sir Alfred Cripps then resumed, and, concluding his | 
speech, said that besides depreciation he had three 
points still to deal with: rent of premises, cost | 
of raising capital, and contractor’s profit. The) 





third was a short point, and he had spoken of 
it before. The Post Office contention that it 
should not be allowed on materials where the 


contractor was also the manufacturer was bad, because 
the manufacturers called had not made up the prices 


for material themselves, and consequently did not 
know what profit, if any, was allowedon them. The 
Post Office had given no figure for rent of premises 


till these became revenue-earning, and that item was 
not included in the agreed figures. He submitted the 
company’s figure of 264,800/. was a fair one. The 
principle was not disputed. The cost of raising 
capital stood over till the Solicitor-General had dealt 
with it. 

Sir Alfred also dealt with the separate establishment 
charge, referring to the evidence of Mr. Butterworth 
and Sir Guy Granet as showing that construction 
was cheaper where a business was carried on at the 
same time as in this case, and therefore to get the 
value of constructing the plant alone, something 
should be added to their actual costs. Mr. Justice 
Lawrence said that against that had to be offset the fact 
that the company’s construction was done piecemeal 
and not continuously. Sir Alfred Cripps replied that 
that was theoretically possible, but no quantitative 
evidence had been given on that point, and he objected 
to a definite claim being whittled down by theoretical 
considerations. 

Sir Alfred then dealt with depreciation. Three 
questions were involved here: the life of the plant, 
the age of the plant, and the method to he adopted. 
The life he took as the period of time for which the 
plant could be efficiently used, eliminating the element 
of changing conditions as a result of changing business. 
That excluded obsolescence and inadequacy, so far 
as they were occasioned by business considerations. 
The Post Office included them, and thus shortened 
the lives. That was a point of principle between 
them and made a difference, apart from the method of 
depreciation, of nearer two than three million pounds. 
Sir Alfred then dealt in detail with the life of the 
various classes of plant, and pointed out that in the 
Post Office reports up to 1906 the life given for certain 
classes of plant was greater than the company now 
gavethemselves. Sir John Gavey had admitted that 
their 1906 figures were irreconcileable with those 
now = the Post Office, but no explanation had 
been offered. That was another instance where actual 
Post Office experience, as apart from outside evidence, 
confirmed the company’s figures. Sir Alfred hoped to 
conclude the company’s case in the course of the week. 


(To be continued.) 





ELECTRIFICATION OF THE LONDON AND 
SOUTH-WESTERN SUBURBAN LINES. 
SomE particulars of the electrification to be carried 

out on the suburban lines of the London and South- 

Western Railway are now available. As is generally 

known, the proposed work has been the subject of 

investigation and consideration for some time past, 
the railway officials having had the assistance of 

Sir Alexander Kennedy and Partners, who are acting 

4s consulting engineers for the work. The electrifica- 

tion is to be of a very extensive nature, as will be seen 
from the map above, on which the routes to be con 
verted are shown by heavy lines. It will be noted 





that the electrical service is ultimately to extend as 





far as Guildford, which is 30 miles from Waterloo. In 
the first instance, the Kingston loop is to be electri- 
fied—that is, the loop from Clapham Junction through 
Wimbledon, Kingston, Twickenham, and Putney, 
back to Clapham, and, of course, the connecting lines 
from Waterloo to Clapham. Connection will also be 
made to the existing electrified lines through East 
Patcey and Southfields to Wimbledon, over which 
District trains now work. 

It is not clear what effect the electrification will 
ultimately have on the service which the South- 
Western Railway now works from Richmond to 
Waterloo, through Kew Gardens, Addison-road, and 
Battersea. This service already works over electrified 
lines for part of its route, but its complete conver- 
sion does not - ened to be contemplated at present, 
although a still further part will apparently be con- 
verted as part of the London and North-Western 
Railway electrification scheme. 

The work involved in the first part of the South- 
Western Railway project covers 73 miles of single 
track, while the remainder of the work will cover a 
further 173 miles. The whole ot the new work is to 
be operated on the 600-volt direct-current third-rail 
system, the decision to use this system having appar- 
ently been practically forced on the South-Western 
Railway Company, owing to the inter-relation be- 
tween their lines and the existing lines of the Under- 
ground Railways. The company proposes to build 
itsown generating-station, of a capacity of 25,000 kw., 
and will, for the first instalment of the work, build 
sub - stations at Clapham Junction, Raynes Park, 
Barnes, Twickenham, and Kingston. he existin 
generating-station at Waterloo will also be meal 
into a sub-station. The site of the new generating- 
station is not yet announced. The trains are to be of 
the compartment type, and are to have two classes 
only. The rew stock will be built at the company’s 
Eastleigh Works. As of interest in connection with 
the electrification, it may be mentioned that it is pro- 
posed to construct a fly-over junction between Surbiton 
and Esher, to obviate the necessity of the Hampton 
Court trains crossing over the main line on the 
level. 





THE GENERATION AND DISTRIBUTION 
OF PRODUCER-GAS IN SOUTH STAF- 
FORDSHIRE.* 


By Hersert Atrrep Humpuerey, M. Inst. C.E. 


Tue South Staffordshire Mond Gas (Power and 
Heating) Company is a pioneer undertaking, being the 
first example of a company giving, under Parliamentary 
powers, a supply of producer-gas for public pur 

As finally passed by Parliament, the Mond Gas Bill 
contained clauses prohibiting the sale of gas for domestic 
purposes or for illumination, and the Board of Trade fixed 
a per cent. as the maximum limit of carbon monoxide in 
the gas. 

The area covered by the Bill is 123 square miles in 
extent. Six corporations, sixteen urban district councils, 
and three rural district councils are included in the area, 
and there are 100 miles of railway, 106 miles of canals, and 
more than 2000 works using heat or power. 

In some comes the area of supply is not an ideal one, 
and considerable lengths of main have frequently to be 
laid to serve individual consumers. Also many of the 

rincipal roads are narrow and already crowded with old 

rain and water-pi Further, a considerable portion 
of the area is liable to subsidence, due to the presence of 
worked-out or disused coal-mines. Competition from 
more favourably-situated districts has considerably dimin- 
ished what were once the principal trades. 

A suitable site of about 40 acres, adjacent to railway 
and canal, was secured at Dudley Port, Tipton, for the 
producer-station. The design the central station and 
of the distribution system was carried out by the author 
as consulting engineer to the company. @ main con- 





* Abstract of paper read at the qe ees of 
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tract for the whole of the work was let to the Power Gas 
Corporation, Limited, of London and Stockton-on-Tees. 
The unit of plant adopted was based on a capacity for 
ifying 140 tons of coal per day, and consisted of eight 
ond producers (one being a spare), together with the 
necessary plant for cooling, cleaning, and compressing 
the gas; plant for the recovery of sulphate of ammonia 
and of tar; and the machinery, comprising steam-boilers, 
nag pad - pumps, electric generating - plant, motors, 


The first unit of plant erected was started in operation 
in February, 1905. Additions to the plant are now being 
made which will increase the present output by about 
80 per cent. 

or each ton of coal gasified more than 2 tons of steam 
have to be supplied with the blast entering the fire-grate 
of oe een and although more than half the steam 
requi is obtained from the system of a by 
circulating water which is employed in the Mond pro- 
ducer-plant, yet a considerable balance of steam has to 
be made up. It is usual, therefore, to drive the greater 
part of the machinery by steam, and the exhaust steam 
is collected and mixed with the air-supply to the pro- 
ducers. Four ‘‘Climax” boilers, each capable of evaporat- 
ing 15,000 lb. of water per hour at a pressure of 120 Ib. 
per sq. in., were originally provided, two of these being 
sufficient to supply all the steam required. 

To purify the feed-water, a Mather-Platt water- 
softener was installed, capable of treating 6000 gallons 
of water per hour, and os the usual treatment by 
lime and soda in the cold. It was found, however, that 
the cold purification was not sufficiently complete. A 
special feed-heater using live steam was therefore in- 
stalled, the feed was brought up to the full temperature 
corresponding to the steam-pressure. and thus almost com- 
er purification was obtained. Unfortunately it was 

ound impossible to feed the ‘‘Climax ” boilers with the 

hot purified water, as excessive priming resulted. All kinds 
of remedies were tried, but as none proved successful, 
even after the most careful investigation, this type of 
boiler has now been abandoned in favour of ordinary 
Lancashire boilers, which can be fired alternatively either 
by gas or coal. 

Special importance attaches to the blowers, since, there 
being no gas storage as in ordinary illuminating works, 
the output of gas depends at all times upon the quantity 
of air forced through the peecees, At the Dudley Port 
station there are three blowers of the Roots type (two 
working and one spare), each being capable of delivering 
6000 cub. ft. of free air per minute at a pressure of 28 in. 
of water-gauge when running at a speed of 100 revolu- 
tions per minute. These blowers can run under a wide 
variation of speed, but there is a limit below which it is 
not safe to attempt to run, for fear of stopping. If, 
therefore, the demand for air is reduced below a certain 
quantity, further regulation is obtained by allowing some 
of the air to escape into the atmosphere. 

The system of pressure control adopted was first used 
by Mr. Trump in America, and consists in permitting the 
rise and fall of the small gasometer to actuate a pilot- 
valve which distributes water under pressure to either 
side of an hydraulically-worked piston, which in turn opens 
or closes a valve to admit a greater or less escape of air 
from the blowers to the atmosphere. 

The eight Mond producers installed at Dudley Port 
have a diameter of 10ft. measured inside the brick lining. 
Each producer is rated at 20 tons of coal per 24 hours, but 
the actual capacity depends partly on the quality of the 
fuel. With the slack used at present a producer can 
readily be worked at 50 per cent. above the rated output, 
and for considerable —— As is well known, the 
ashes are drawn from the bottom of the producer through 
a water-lute, and it is the practice to draw ashes once in 
each shift of 8 hours. A very large storage-hopper is 
placed over each producer. Each holds 50 tons of fuel, 
equal to nearly three days’ supply. 

The gas leaving the ucers passes through the super- 
heaters, which are used as heat-interchangers to raise the 
temperature of the incoming blast, and then enters the 
—— mains, each of which receives a supply 
tom four producers. There are two mechanical wuabene 
fitted with three electrically-driven dashers for throwing 
up large quantities of spray, with the double object of 
cooling the gas by evaporating some of the water for 
raising steam and washing out the solid particles of dust 
carried over from the producers. 

A number of cross-connecting pipes and valves are 
required for the plant. Some of these valves are fitted 
in mains 5 ft.6 in. in diameter, and it is a matter of 
ne importance that the design of these valves should 

such that they can be readily operated, in spite of 
deposits of tar and hard carbon which may have formed 
during a long period of idleness. The successful design 
adopted is shown in Figs. 1 and 2 overleaf. A hin 
quadrant plate, carrying a toothed rack, can be operated 
by a chain and wheel, which rotates a pinion geared 
to the rack. This plate is pierced by a hole of the 
required diameter, which can be brought to coincide with 
the bore of the pipe, while, by rotating the quadrant 
late, the solid portion can be used to blank off the pipe. 
he flanges between which the quadrant plate is movable 
can be forced apart by strong set-screws, and poke-holes 
are provided so that carbon deposits may be cleared off 
the quadrant plate. By this means the plate can be freed 
so that it is moved easily from one position to another. 
and can then be gripped again in its new position. 

After the first cleaning and cooling in the mechanical 
washers the gas is into the bottom of one of the 
lead acid-towers, where the upward current of the 
meets the downward current of the acid liquor, with 
the result that the ammonia contained in the com- 


bines with the free sulphuric acid, forming sulphate of 
ammonia, which remains in solution. From 


the acid 
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tower the gas passes through two (and sometimes three 
cooling towers in series. The third tower is 
se the amount of water vapour in a saturated gas 
depends upon its temperature, and it is very important, 
when tes to be transmitted through miles of under- 
ground mains, that the water vapour, which is liable to 
condense, should be reduced to a minimum. 

Three electrically-driven fans are provided for gee clean- 
ing, each with a capacity of 12,200 cub. ft. of gas per 
minute—and at 950 revolutions they are capable of increas- 
ing the pressure to 8-in. water-gauge—arranged so that 
the fans which work with water injection can be run in 
series or in parallel. Generally two of these fansare run in 
parallel, and each fan is supplied with about 250 gallons 
of water perhour. The gas, having been further cleaned 
and cooled by the fans just mentioned, passes through 
the ne scrubbers, of which there are six, arranged 
in el. 

The rotary meters used for measuring the gusare really 
large anemometers, the rotating parts working in jewelled 
bearings. The author made a number of tests on rotary 
meters before their adoption, and was able to prove to 
the Board of Trade that such meters were accurate within 
the limits allowable by the Sales of Gas Act, 1859. 

There are three steam-driven compressors installed at 
Dudley Port, two being normally in operation. Each 
compressor has a capacity of 9400 cub. ft. of free gas per 
minute, and, when supplied with steam at a pressure 
of 120 lb. per sq. in., and running at 80 revolutions per 
minute, will compress this quantity of air to a gauge- 
preasure of 10 lb. per sq. in. No water is allowed to 
escape from any part of the plant until it has passed 
through one or other of the two settling-tanks, placed 
some distance away from the plant and at a lower level, 
so that all drainage is by gravity. These tanks are 70 ft. 
by 50 ft. in area, and the flow through them isslow enough 
to enable all sediment to be deposited, while surface tar 
is prevented by suitable partitions from leaving the tanks. 
From time to time the tar is skimmed off the surface, and 
periodically one tank is shut off for emptying out the 
—— while the second tank is put into use. 

‘he blowers, cleaning-fans, and gas-compressors are 
run for six weeks continuously day and night, and are 
then changed over for examination or overhauling. The 
gas-engines are run continuously for a similar period, 
except that once each week there is a short stop of 
about one hour while the ignition-plugs are ak the 
circulating-pumps are run for three weeks continuously, 
when we f= stop for removing any tar from the 
valves, ost of the electrical motors run continuously 
for much longer periods, and are only stopped when 
examination shows that there is some defect. The gas- 
producers run continuously for two years, and then in 
rotation each producer is put out for examination. Only 
slight repairs have ever been found necessary. Also 
every two years the superheaters are cleaned out, the 
dust and carbon deposit being removed ; and in starting 
— care is taken to make hotter gas than usual, so that 
the superheaters shall be heated before any sticky carbon 
— can be formed upon their surface. The mechani- 

washers run three years before closing down for 
repairs, and one of the two gas-collecting mains is cleaned 
each Bank Holiday, so that each main is cleaned about 
every six months. The acid-towers run two years in suc- 
cession, and are then changed over so that any repairs to 
the lead-work can be made. During the seven years of 
operation it has not been found necessary to change over 





the pases and air-heating towers. Steam-boilers 
run for three months at a time, and are then cleaned, and 
the sulphate-evaporators work for one year before the 
lead steam-coils need repair. These evaporators require | 
to be re-lined with lead every three years. 

The tar collected from the various parts of the plant, 
and especially from the settling-tanks which receive the 
vutflow from the various cooling towers, is run into tar | 
eggs from which it is blown to a tar-collecting plant. It | 
contains 30 to 40 per cent. of water, in which condition it 
is not readily saleable. In order to get rid of the surplus 
water, so that the tar may be sold under a guarantee that 
it does not contain more than 10 per cent. of water, it is | 
run ipto large vertical vessels fitted with steam.coils, in | 
which the temperature is raised to 80 deg. Cent., while it 
is slowly stirred by means of an electrically-driven open- 
frame stirrer placed vertically. It is possible by this 
means to reduce the moisture to as little as 2 per cent. by 
prolonged stirring. The precise speed of stirring is 
important. Speaking generally, no difficulty has n 
found in the pressure-regulation of the plant, and it is 
surprising how steady the pressures can be kept, in view 
of the widely-fluctuating demand for gas. 

A large number of fuels have, in the course of seven 
ears, been used successfully in the producers, but the 
uel which is employed almost exclusively at the present 

time has an average calorific value of 11,600 B.Th.U. = 
pound of coal. About 3300 tons of coal were being gasified 
per month in the first half >f 1912, and the monthly 
output of nf roducts was approximately 120 tons of 
sulphate an tons of tar. These figures have since 
inc: " 

The maximum .output of gas in a typical week reached 
868,700 cub. ft. per hour, all this being supplied to out- 
side consumers, whilst the minimum taken by consumers 
was 195,000 oub. ft. per hour. The peak of the load has 
since reached 1,000,000 cub. ft. per hour; in fact, the 
plant has gasified at the rate of 200 tons per day, although 
only designed for 140 tons per day. 

A very constant calorific value is maintained, due to 
the 1 size of the producers, with their big store of 
internal heat, and to the fact that the producer-blast is 
always maintained saturated to the same degree. For 
safety against subsidence, and in order to reduce to the 
minimum the number of joints at which 1 might 





occur, steel pipes appeared desirable for the distributing 





mains, but their probable life required consideration. 
Stated briefly, the conclusion arrived at was that in all 
cases where steel pipes had had a comparatively short life 
there had been some special and preventable cause. The 
mere coating of pipes with such material as Dr. Angus 
Smith’s solution is quite insufficient to protect them, and 
a thick coating of bituminous material, strengthened by 
layers of Hessian cloth, was recommended and adopted. 
Eight years is perhaps not a very long term of ex- 
perience, but as steel pipes which have been laid for this 
period have been examined and show absolutely no signs 
of any attack, there is every reason to believe that the 
system adopted will prove entirely satisfactory. : 

For the larger trunk mains the cheapest pipes obtain- 
able were the age oe locking-bar pipes. One 
of these pipes, 28 ft. long, can be made in about 20 minutes. 
The thickness of locking-bar pipes is # in. for 36-in. 
mains, ;‘; in. for 33-in. mains, and 4 in. for mains of 30 in. 
to 18in. in diameter. All pipes supplied to the company 
were tested hydiaulically to 300 eg = | in., and only 
a very small percen of pipes showed any leakage. 
About 13 miles of locking-bar pipes have been Jaid_ in 
South Staffordshire and have given satisfaction. For 
mains having diameters between 15 in. and 4 in. inclu- 
sive, Foanpioe Be steel pipes, having their ends screwed 
with a vanishing thread and joined by a collar with a 
similar screw-thread, have been used with success. When 
the joints are screwed up with a graphite compound 
they become absolutely tight. 

Recently a new form of steel pipe and joint has been 
available, which in some respects have been proved to be 
simpler and more effective than the screwed pipes, so 
that considerable quantities of these pipes are now being 
laid. Up to the middle of September, 1912, the length 
of maine laid was 29.45 miles. 
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PLATE VALVE FOR 5'.6" GAS MAIN 


Originally the steel mains were coated once with 
asphalt, then wrapped round with Hessian cloth, and 
afterwards again coated with asphalt, the result being to 
produce a coating } in. thick. Pure Trinidad asphalt 
was first used, but owing to its expense a cheaper substi- 
tute was subsequently employed, made of pitch, bitumen, 
sand, and creosote oul, these constituents being mixed in 
the proportions necessary to give the necessary elasticity 
and freedom from brittleness. The mixture is applied hot, 
first over the pipe, and then over the Hessian wrapping. 

The provision for draining the mains has to be more 
extensive than in the case of an illuminating-gas supply, 
and cast-iron drainage-boxes are inserted at numerous 
points, determined by the lowest levels and inclines. The 
tarry water which collects in these boxes is emptied 
periodically, either by the pressure of the gas or by 
pumping. The drainage-box nearest the central station 
1s emptied every three hours, because it is preceded by 
a long length of main supported above ground, in which 
considerable cooling occurs. Other drainage-boxes com- 

ratively near the central station are emptied once a 
=. and as the distance increases the intervals also in- 
crease, until boxes at the far end of the mains are 
emptied only once a week. his work entails the use 
of a horse-drawn tank cart fitted with a pump. 

For most purposes it is necessary to reduce the pressure 
of the gas used in a consumer’s works to a few inches of 
water-gauge, and for this purpose a pressure-reducer and 
regulator is fitted at the entry to each consumer’s pre- 
mises, so as to ensurea supply at a lower and constant 
pressure. Wherever the quantity of gas supplied is suffi- 
cient to warrant the expense a small gas-holder is pro- 
vided, the rise and fall of which is operated by the high- 
pressure supply, so as to maintain the gas in the holder 
at a constant pressure. The author made a series of ex- 
periments on the friction of the mains, which gave results 
in | ote agreement with Dr. Unwin’s formula. _ . 

he pressure chosen for the South Staffordshire mains 
was 7 lb. per.sq. in. at the compressors, and this was 
fixed partly because all the steam used to drive the com- 
ressors could be utilised, along with the exhaust-steam 
rom the pumps, &c., for heating the blast for the pro- 
ducers ; but the author is convinced that in future higher 
pressures, up to 60 Ib. per sq. in., will be used. 

The gas —- to consumers is used for two purposes, 
namely, for the production of power in gas-engines and 
for various forms of heating in furnaces, &c. The average 
consumption of gas for the smaller engines is, at full to 














three-quarter load, about 70 cub. ft. per brake-horse- 

wer hour. During the last four years the Wednesbury 

rporation have generated all their electric current by 
gas-engines, taking their supply from the company’s 
mains, with the result that the works-cost per unit 
generated is lower than at any other station having the 
same output. In furnace work temperatures up to 
1600 deg. Cent. can be maintained regularly, and the con- 
stancy of the calorific value of the gas enables the tem- 
peratures to be adjusted very accurately and maintained 
constant. Results superior to those obtained with indi- 
vidual producer-plants are constantly being recorded, and, 
besides the reduction in the cost of operation, great satis- 
faction is given to the consumer. 

The commencement of the gas-supply occurred about 
the time’ when suction producer-plants were beginning to 
be employed largely, and undoubtedly this fact led to a 
reduction in the price at which Mond producer-gas could 
be sold for use in gas-engines. It is, however, a fact 
worthy of record that practically every gas-producer 
situated near the company’s mains has been shut down, 
the owners finding it more advantageous to take supplies 
from the gas-mains. From this cause forty-five producer 
gas plants have been thrown idle, twenty of these being 
suction plants and twenty-five pressure plants. In June, 
1912, the average price realised for the gas was, approxi- 
mately, 1.8d. per 1000 cub. ft. delivered. 

Much lower prices are charged than those which the 
Act permits. For example, the smallest consumer pays 
only 2$d. per 1000 cub. ft. of gas supplied, and the largest 
consumer only 14d, per 1000 cub. ft. Considering the 
exceedingly regular and good calorific value of the gas, 
and the convenience of having a supply which is always 
available and can be shut off whenever not required (so 
that there are no stand-by losses), these prices are very 





favourable to the consumer. In almost every instance 
where a consumer has taken a supply his demand for gas 
has increased and new uses for it have been found. Also 
the company has been suena to carry its mains into 
other districts, and a considerable length of mains will be 
laid in the near future. 

The present scheme provides a supply for manufactur- 
ing works only, but if in future undertakings of this nature 
Parliament can remove the prohibition against supplying 
for domestic purposes, a powerful inducement will 
offered to private companies or municipal bodies to embark 
on a supply of cheap fuel-gas. As the average price at 
which Mond producer-gas is now sold is only 1.75d. per 
1000 cub. ft., and as the heating value of the gas is one- 
quarter of that of town gas, the supply is equivalent to 
lighting-gas at about 7d. per 1000 cub. ft. 

A general supply of cheap fuel-gas may be regarded as 
revolutionary, and it takes a long time to bring about 
such important industrial changes in this country ; but 
the pioneer experiment having now proved successful 
attention will inevitably be directed to this subject in the 
future, and the author trusts that the experience and 
results given in this paper will provide a stepping-stone 
to future possibilities. 








French AND Bgteran Coat. — Exploratory works 
undertaken in the South of the Hainaut coal n have 
crossed the frontier. ‘The Empain group and the Nortb- 
ern and Eastern Workshops Company have made 
three declarations of intended borings to the prefect 
of the French Department of the Nord. These borings 
will be undertaken in the neighbourhood of Jeumont, 
and will be followed by other similar works between 
Maubeuge and Valenciennes. 


Conco Rartway.—The traffic of this undertaking, 
which affords a valuable outlet for the products of 
Equatorial Africa, continues to increase. The council of 
administration has found it necessary to advance salaries 
and wages, and the food supplied to black labourers has also 
involved an extra outlay ; but, notwithstanding this, the 
growth of the company’s business has enabled the divi- 
dend upon the ordinary shares for 1911-12 to be carried 
to 41. 8s. per share; the dividend upon the founders 
shares is also to be increased to 18/. per share. The corre- 
sponding dividends for 1910-11 were :—Ordinary shares, 

. per share ; founders’ shares, 15/, 12s. per share, 
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THE 


“PREMIER” 


CYCLE-CAR. — 


CONSTRUCTED BY THE PREMIER CYCLE COMPANY, LIMITED, COVENTRY. 











7. 
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ABOVE we give an illustration of the chassis of the 
cycle-car constructed by the Premier Cycle Company, 
Limited, Coventry, of which we gave a brief descrip- 
tion in our last week’s issue. It will be seen that the 
engine, which has two air-cooled cylinders, is placed 
with its shaft across the frame. Transmission to the 
gear-box is by chain, and thence to the back axle by 
chain. The cylinders are 85 mm. by 88 mm. (3% in. by 
3, in.). Two speeds are provided forward, the gear 
ratios being 10 : 1 and5 : 1, but 124: 1 can be fitted if 
desired. One speed in reverse is arranged, brought 
into gear by means of a separate lever. The starting- 
handle is arranged on the driver’s side of the car, and 
works on to the intermediate shaft. Hand-brakes are 
fitted to the back wheels, and a pedal-brake to the 
intermediate shaft. The chassis is sprung with semi- 
elliptical springs in front, but at the back the body 
itself is sprung on the frame. The back axle is thus 
carried directly by the frame, and can be moved back 
to give adjustment for the chain. The wheel-base is 
6 ft., and the track 4 ft. 





VAPOUR-COMPRESSION REFRIGERATING 
MACHINES.* 


By J, Wemyss ANDERSON, M.Eng.. Member, Dean of 
the Faculty of Engineering, the University of Liver- 


pool 
(Concluded from page 796.) 
APPENDIX I. 
NoraTIon. 
British Standard Units. 
= quantity of heat, B.Th.U. 


= work, foot-pounds. 
Joule’s equivalent. 
recip of J. 


absolute temperature, deg. Fahr. 
temperature, deg. Fahr. 

sensible heat. 

latent heat (L; internal, L, external). 
pressure in pounds (absolute). 
specific volume of vapour. 
specific volume of liquid. 

specific heat of liquid. 

specific heat, constant pressure. 
specific heat, constant volume. 
intrinsic energy. 

dryness fraction. 

= enthalpy. 

= entropy. 

= coefficient of performance. 


mun knhannnnns 


6 «8 mre. ees hoas rus 





APPENDIX II. 
PROPERTIES OF VAPOURS AND REFRIGERANTS. 

For a dry saturated vapour the heat, H, necessary to 
change its state from a liquid at 32 deg. Fahr. into dry 
saturated vapour at the temperature corresponding to its 
pressure is 


H=S+L; 
H=A {E+p(v- s)}, (a) 


where p (v — s) is the external work, all the units being 
measured at or from 32 deg. Fabhr. ; 


also 


* Paper read befure the Institution of Mechanical 
Engineers, November 22, 1912. 





further 

L — Li + Le. 
and 

Le = Ap(v—s) 
from (a) 

E=JH - p(v- 8), (b) 
also 

E=J(8+ Lj ) 

=J(H- IL). 


For wet vapours or mixtures of liquid and vapours, if 
a is the dryness fraction per unit of total weight, 
H, = 8, + 2 Li, 
H, = A {E,+zp(v~s)} (e) 


H, being the heat required to form wet vapour from 
liquid at 32 deg. Fahr., 8S, and L, being measured at the 
saturation temperature. 

For superheated vapours the additional heat necessary 
to raise the temperature from 7; (saturation temperature) 


to T; is 
Ky (73 — 7). 


Hence the total heat H,; for a superheated vapour is 
given by 

H; = 8, + L, + Kp (73 - 71), 
where 


eT) 


\ edr, 
491.6 


c being the specific heat of the liquid. ; 
If K, is not constant, but has a value that can be given 


in terms of 7;, let Ky =f; then 


7} a 
| cdr+tn+ | finar 
491.6 TT 


Enthalpy.—If we considera unit weight of a substance 

in any condition and write 
i= A(E+ pv) (e) 

the function 7 is called the enthalpy of the substance, 
and isa function of particular value in refrigeration. — 

Equations (a) and (e) differ only by the small quantity 
A ps, which can be neglected in practical refrigeration ; 
and in this case the enthalpy can be taken as a measure 
of the total heat requi to form saturated or super- 
heated vapour at constant pressure. 

Hence we may write 


H = A(E+ p»), 


3 


(d) 


H; 


dH = A(dE + pdv) 
or 
JdH=dE + pdv; 
but 
d(pv)=pdv+vdp; 
hence 
JdH=dE+d(pv)-—vdp 
=Jdi-vdp. (f) 
If the pressure is constant during any operation, 
dp=0 
and 
dH =di; 
hence 
t,-%, = H, - Hi, , - () 


a result which renders a 7-7 or ¢ — ¢ diugram par- 
ticularly useful. 


If adiabatic compression is assumed in the compressor, | 


the change of i during the adiabatic compression alone is 


equal to the work done during the complete cycle of 
operations in the compressor. 


Pi 
For W= | vdp, 
P2 
and from equation (f) Jd H = J di — vdp, since for 
adiabatic operations = 0, 
Jdi=vdp, 
Pr 
or 16-4)=[ rd p; 
Pr 
hence reall 
W = J (h ~ %), +» (a) 


i.e. _tte my ey ¢ measured in work me give the 
work done in the compressor per unit weight of fluid per 
cycle on the assumption that the compression is adiabatic 
—an assumption that does not lead to serious error in 
practical work. 

Enthalpy and the Free Expansion Operation.—Consider 
a unit weight of refrigerant on the condenser side of the 
pene y | valve, under condition p), v;, 7), E,, no heat is 
received from or given to outsid@ sources and no external 
work is done. 

In passing the valve, the work done on the liquid is 


v; (Pi — Po); 
assuming v, constant for liquid, 
work done by vapour 
= Po (v% — %); 
therefore, total work done 
= Po (v2 — %) — ty) (P — Po) 
= P2te — Pi %- 
This work is done at the expense of the internal energy 


of the fluid. 
Therefore . 
E, = E, — (pet — pi %), 
FE, + 1% = Ey + pom; 


7 #) = t. 


The enthalpy of the fluid is therefore unchanged by the 
free expansion operation. 

Dry Saturated Vapours.—Ex 
to dry saturated vapours | 
clusions :— 

1. The temperature + at which a liquid vaporises 
ser solely on the pressure p to which the liquid is 
subjected. 


rimental results relating 
to the following con- 


2. The specific volume » of the dry vapour depends on 
the temperature 7 of vaporisation. 

3. The sensible heat 8 and latent heat L each depend 
on the temperature 7 at which the liquid vaporises. 

In general, for any dry saturated vapour, if values for 
7, 8, and either v or L are determined experimentally, 
the remaining quantities H, L, or v, ¢ and ¢ can be 
calculated. 

Refrigerants.—For the fluids in general use in refri- 
geration — viz., anhydrous ammonia (NH;), carbonic 
anhydride (CO), sulphurous anhydride or sulphur di- 
oxide (SO), it cannot be said that the figures available 
are beyond dispute, while complete r-¢, 7-4, and @-¢ 
diagrams or charts would be of the utmost value. 

Anhydrous Ammonia (NH;).— For the dry vapour 
state the connection between the pressure and tempera- 
ture has been determined by — py ; recent researches, 
while differing somewhat, tend on the whole to confirm 
his figures. For temperatures below 32 deg. Fahr., the 
values of Land v have been computed only. For tem- 
wae 5 higher than 32 deg. Fahr. the experiments of 

ieterici have furnished values of the specific volume v 
and s of the dry vapour and +“ respectively, enabling 
L to be calculated and giving for the specific heat of the 


liquid 
ce = 1.118 + 0.001156 (¢ — 32), 
and S can be obtained from 


t 
edt. 
0 


From c and L the valves of ¢ of the vapour at different 
pressures can be determined, (See Table I.) 


"1 dr 
ene 
T2 T 
T) 
= | J (ry? , 
Te T 
If 7, is the temperature at which the liquid vaporises, 
then the entropy of the liquid at 7, is given by the 
equation (1), writing 7 = 7), the resulting entropy bein 
denoted by ¢w, being the total entropy in the liqui 
state. 
To change the liquid at constant temperature 7 from 
liquid into dry saturated vapour, the change of ¢ is 
given by 


S= 


o= 


(¢) 


= 
= ia H, 

7) 

since T = 7; and fa H is equal to the whole heat 
taken in during evaporation—i.¢., latent heat L, so that 








? = -% 


| 


this ¢ being denoted in the tables by ¢. Hence for a 
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dry saturated vapour its entropy is given by the sum of 
pw and Ps. 
Properties of NH;,. 
Critical temperature ~ 266.0 deg. F. — 
Critical pressure... ... 1624.0 1b. per sq. in. 
Specific volume of liquid ... 0.0256 se (mean) 


Specific heat of liquid 

K, a a . ae ése 0.508 
Ky se es See Se 0.393 
Y és od side 1.29 


Carbonic Anhydride, CO,.—The properties of this 
vapour have been difficult to determine for the complete 
range of temperatures found in refrigeration, for at the 
higher temperatures of this — the vapour is near its 
critical temperature, and throughout the entire range the 
pressures are relatively = great. 

For temperatures above 32 deg. Fahr., Amagat (follow- 
ing others) experimentally determined the density of the 
dry saturated vapour and of the liquid, his results leading 
to the values of v and s given in Table II. Amagat also 
found experimentally the connection between the pressure 
p and the temperature ¢ in the saturated vapour, and with 
the previous values of v and s the values of Land ¢, have 
hag 3 oe leading to values of p, t, L, and ¢, given 
in Table IT. 


The values of the specific heat c of the liquid have not ¥ 


n — ally deter d, but Mollier has com- 
— what mey be regarded as reliable values for c, 8, 
an Pw. 





Properties of CO». 


Critical temperature , 88.43 deg. Fahr. 

Critical pressure... ... 1071 1b. per sq. in. 

Specific Gass of liquid ie 0.98 le 
“gla ae a a 0.217 

Ky i as bus ae 0.171 

Y ‘ Se 1.26 


Sulphurous Anhydride, SO..—Regnault established the 
relationship between the temperature and pressure, and 
furnished the data for p and ¢ given in Table III. The 
values of v and s have been given by the experiments of 
Cailletet and Mathias, and those of c by Mathias. The 
value of c enables S to be calculated, while the values of 
v and s enable L to be determined. 

Knowing S and L, H, ¢wand ¢, can be found, and in 
this way the figures given in Table III. have been 
obtained. 

Properties of SO», 


Critical temperature 312.8 deg. Fahr. 


Critical pressure... ... 1159.6 Ib. per sq. in. 

Specific volume of liquid ... 0.0112 cub. ft. (mean). 

_ heat of liqui at 0.40 (mean). 
ease tar eet Ta 0.154. 

Ky bs a cia i 0.123. 

Y ae so oi a 1.26. 


APPENDIX III. 
GENERAL THEORY OF COMPRESSION MACHINES. 


The function of a refrigerating-machine being to pump 
out or remove heat, the merit or ‘‘ coefficient of perform- 
ance ” of such a machine is by the ratio of the heat 
equivalent of work expended to the heat removed, or 

_ H, , 
7= AW ° ° ° - (k) 


The ideal refrigerating-machine or heat-pump is a 
reversed heat-engine working in the Carnot cycle. The 
** coefficient of performance ” therefore being 


ae ° ° - 
Ty Fe 
Onar-—?¢ diagram, Fig. 33. 
area DC MN 
area A BOD 
ms 
DA 
T? 
7) —T, 


7= 


Work Done in the Compressor.—The cycle of a vapour- 
compression machine is the reverse of that occurring in 
an ordinary steam-engine, and the diagram traced is that 
of the Rankine cycle reversed. 


Taking first the Rankine cycle, let A, Fig. 34, repre- | refri 
pmeny 


sent the r—¢ conditions of a unit mass of the liquid. 
Allow it to change its state at constant pressure from 
liquid at 7, to dry saturated vapour at 7). 


| Pressure. 

= | Pounds 

tFahr. | Per Sq. In. — 
| p- 3 


ific 
of Se 


nsible Heat 
of Liquid 
8. 


Latent Heat. 








16,93 
21.47 
26.98 
33.61 
41.51 
50.82 
61.73 


227.36 


FS3s 
qoonn 


52. 
52.5 
53.1 
53.5. 
53.8 


= 
—) 


54. 

54.3 
54.2 
54.1 
53.7 





External Internal 
Le. Li. 


TABLE I.*—Saturatep Vapour or ANHYDROUS Ammonia (NH;). (DietTeRIcit AND VOLsa.) 


reyes ol | 
of the Liquid 
pw. 





— 0.1265 





* Tables I., II., and III. have been compiled b: 


the International Association of Refrigeration 


TABLE II.—Sarvuratep Vapour or Carsponic ANHYDRIDE (CO,). 


y Emile Gouault, Sub-Lieutenant in the French Navy (Ingénieur frigoriste) for 


(AmacaT AND MOo.uter). 





Pressure. | 

Pounds | 

per Sq. In.| 
pP- 





213.0 
248.5 | 








288.3 


Speciric VOLUME. 


LATENT Heat. 








—__— _ - | Entropy | 
Vapour External | Internal | of Liquid 
v. Le. Li. | pw. 
0.4323 | | 1640 | 108.78 - 0.0533 
0.3674 | 16.18 106.49 — 0.0448 
0.3132 | 15.88 102.98 ~ 0.0363 
0.2674 | 15.53 99.18 — 0.0276 
0.2286 15.08 95.04 - 0.0186 
0.1952 14.55 90.49 — 0.0095 
0.1669 13.89 85.45 0.0000 
0.1422 13.15 79.76 +0 0099 
0.1205 12.23 73.31 0.0205 
0.1010 11.09 65.75 0.0321 
0.0840 9.61 56.54 0.0452 
0.0672 7.23 44.28 0.0613 
0.0474 3.98 22.90 0.0868 
0.0412 2.22 12.89 0.0981 
0.0336 0.00 0.1120 





Latent Hgat. 


TABLE III.—Saruratep Vapour or SutpHuROUS ANHYDRIDE (SO,.). (CAILLETET AND 
























































rant, and the net work done would be given by the 
BC D, which represents a Carnot cycle. ‘ 

Refrigerating Effect.—In an ideal vapour-compression 
machine cycle, the refrigerating effect is given by the 


ork is now done in a cylinder, expansion being | area under F D, which is equal to 
t.F D=7,.BC, 


assumed adiabatic down to the temperature 7. By con- 
densation the vapour can now be brought to a liquid at 


T Py, to its original state at A. In Fig. 34 the area |*-¢. 


under AB represents the heat absorbed during the 
o tion A B—viz., the increase in the sensible heat of 
the liquid—so that the area ABQR = 8,-S,. Also the 


D A gives the heat rejected to the condenser. The whole 


Assuming no superheating occurs in the compressor of a 
refrigerating-machine, and following the operations in 


the reverse order—viz., evaporation A D, adiabatic com. | °P@ration—#.c., 


ession D C, condensation C B, and further cooling to 


the t to its original state A, the area . : 
A BCD now gives the work done by the compressor on a ae bon . a iad Sea & Seteaeey 


the fluid. ’ 
If it were a practical proposition to fit an expansion 


cylinder in of the free expansion through the| for S, is the total heat given to the liquid at the pres- 
regulating valve, the work represented in heat units by | sure p, to bring it into the condition shown at B (Fig. 35) 





ted 
the triangular area A B F would be restored by the | at temperature 7, from liquid at 32 deg. Fahr. 


area under BC gives the latent heat L taken in during ‘on o>. hozents, he ee cugnasion. 32 adopted in 


the change of state from B to C, while the area under the area F M QR is equal to A B F in 


i =8,+Aps, 


tk 
heat transferred to work is given by the area A BUD. a way ww Seer areas are only approximately equal, as | 
The enthalpy is unchanged by the free expansion therefore, the ratio of the 











is done by internal 


Pressure. | Sensible Entropy of 
Pounds Heat Tt ae 
per Sq. In, | 8. | External Internal | 
Pp. Re Li. hw. 
! 
5.64 — 16.29 13.50 162.49 — 0.0351 
7.24 - 13.72 13.81 | 16061 — 0.0293 
9.23 —11.07 14.04 158.62 — 0.0234 
11.79 - 14.26 156.42 - 0.0176 
14.77 - 14.45 154.03 —0.0117 
18.32 - 14.62 151.46 -— 0.0059 . 
22.44 14.76 148.72 0.0000 0.33 
27.40 + 14.87 145.78 +0.0059 0.3210 
83.23 14.90 142.71 0.0117 0.3094 
39.90 14.94 140.42 0.0176 0.2978 
47.57 11.92 14.94 135.99 0.0234 0.2862 
56.23 15.03 14.90 132.38 0.0293 0.2746 
66.31 18.20 14.81 128.59 0.0351 0.2629 
77.53 21.42 14.69 124.63 0.0410 0.2513 
90.17 24.68 14.55 120.50 0.0468 0.2397 
T T Fig 35. 
G Cc F B ic 
Fig. 33 
4 
Cd 
F| iM 
od: 1 B D 
D iC 
NV M 9 0 P 0 RQ 





The cooling of the fluid from B to A is due to a portion 
of the liquid vaporising on passing the regulating-valve, 
the heat required to do this being absorbed from the wet 
liquid at B, which is thereby cooled to A. As this cooling 
means, it follows that not only is the 
expansion work lost, but its equivalent in cooling has to 
be supplied from the fluid itself, and the refrigerating 
effect is thereby further reduced. 
| important one in refrigeration, and must be further con- 
| sidered, but it can be noted at once that the steeper the 
| line A B the less the loss will be, while the longer the 


line A D the ter the ans effect. 
of the line A B depends on the specific heat of 
—a low specific heat meanin; 





Qemumtorowes | & ~ 
Se35288S88!" * 


SSSSSRP PREP RP RPE ER 
oo 
Ss 
_ 


ees 

















is matter is a very 


a greater slope, while the 
length of the line A D depends on the latent heat—a high 
latent heat meaning a longline. In a good refrigerant, 
tent heat of the liquid to the 
specific heat of the liquid should be large. Further, let x, 
be the dryness fraction of the fluid after passing the 
regulating-valve, then 

ty = (Sy + 2 Ig) + Ams, 

for S. + 2, L. measures the heat given to the fluid to form 
vapour of dryness fraction x, under constant pressure )»- 
Hence, equating 7, and i, we obtain 


8, - 8, =a, L, — A(p — po)s, 











Dec. 13, 1912.] 


ENGINEERING. 


823 





or if we neglect the relatively small quantity A(p,—,.)s, 


we get 
= 5: as Ss, (p) 


which gives the value of the ratio + = in Fig. 35, and so 
fixes the point M. 

The approximate equality of the areas ABF and 
FMQR can be shown, since the area under AB or 
A BRN is equal to S, — S,, the heat taken in from A to 
B. The area under AM 


AN.AM=7, m Ly 
; T2 
= 2, Ly 
so that b uation (p) the area A BRN is equal to the 
area A MON. Taking away the common area AF R 
we get 


ABF=FMQR. 


The equality of these areas can only be accepted in 
approximate calculations, as the area A BF represents 
the loss of refrigerating effect only on the assumption 


that 
A (p; — Po) 8 
is small compared with 8, — 8). 

This assumption is justified when using NH; or SO,. 
but the percentage error when dealing with CO, cannot 
be overlooked. 

For example, with CO,, toking t, = 86 deg. Fahr., and 
t. = 14 deg. Fahr., from ‘Table II. we find that 


8, = S. = 56.88. 


A (p\ — Pe) 8 = 2.15; 
an error of 4 per cent. would thus be introduced. 

The consequences of the free expansion, to summarise, 
are two-fold. 

1. The balance of the work done per unit weight of the 
refrigerant per cycle has been increased. 

2. The refrigerating effect has been diminished by an 
approximately equal amount. 

The consequent loss is not a constant for all refrigerants, 
and must be taken into account when comparisons are 
made (Appendix IV.). 

Coefficient of Performance with Wet Compression.—The 
coefficient of performance in any assumed case can be 
obtained as a ratio of two areas on the r- ¢ diagram, if 
such be available, or it may be calculated as follows:— 

On Fig. 35 the coefficient of performance 7 is oo by 
the ratio of the area M DP Q tothe area A BC D. 


Let x. 4 be the dryness fraction at the beginning 


of the compression ; then the entropy at D is 


and 


loge 72 + 22, 
> 6" ve 
and the entropy at C, assuming constant specific heat for 
the liquid, is, L 
1 


+ ° 
T 


c loge Bc 
491.6 
But the entropy at C is equal to the entropy at D; 

therefore 





L T. 2» Le 
» loge .7 —! =e lg. —? 2, 
ened | kines | 
which gives L 
re 7) i \ 
alk hd ee (9) 
or, using tables, 
= Gs 1 + (Gwi- Own) 
Pse 


Thus x, can be calculated. The value of 7 can now be 
determined. 
D area A BC D = area under A BC — area under 


= (8, - 8, + Ly) - 2 Ty, 
and the area M DP Q = area under AD - area under 


“2 = a L,—area under A B 
= wg Ly— (8; --8,); 


ty Le-(S; ~ 8.) (r) 
8, -S, + L,-2,L, 


With CO, it is probably advisable to apply the small 
correction A (p; — po) 8 to the refrigerating effect. 

Within the ordinary working temperatures of refri- 
gerating-machines no serious error is introduced by assum- 
ing the liquid line A B to be straight, and by the use of 
tables the amount of calculation to determine 7 can 
reduced. Thus in Fig. 36 (the essential part of Fig. 35), 


B Cc 


hence 
n = 





Fig.36. 











A F M 


~ (489.%) D 


the refrigerating effect = area under M D 
= area under F D—area under 


FM; 
area under F D = 7,. F D=7,. B C=72 os 13 
area under F M = area A BF 
AF.FB 
(Pw — P w2) (71-72). 
Further, thearea A B C D = the work done in heat-units 


N | be found most easily from the diagram 





= ABF+BCDF; 
area BC DF = 5; (7-72). 

Thus all the elements necessary to find 7 are deter- 
mined. 
_ Example.—In an ammonia-compression machine, assum- 
ing t, = 68 deg. Fahr., and ¢, = 14 deg. Fahr., to find 7 
with wet compression. 

From Table I., 


Ps} _— 0.971, P wy = 0.080, P w. Ss = 0.041, 
7, = 68 + 460 (approx.) = 1 a and 7, = 474 deg., 
n = 


Dry C jon.—If the process of evaporation had 
been complete before compression commenced, the adia- 
batic operation would be represented by EG, Fig. 37, 
and the temperature 7; at the end of compression would 
y finding the 


Fig. 37 


ts 
L, 








Ny 














WWW 


a 3) 


intersection of the adiabatic EG with the constant pres- 
sure (p,) line ABCG. The vapour is then superheated 
by an amount 7; —7). 

The direct effect is to increase the work done by an 
amount represented by the area below C G as far as the 
horizontal at E, and to increase the refrigerating effect 
by the area thence to K P. From a theoretical stand- 
point this —— be a loss. Dry 0 ™ 

Coefficient of Performance ust ‘ompression.—The 
coefficient of performance ma "be obtained by measure- 
ment of areas on the 7 — ¢ diagram, if available ; other- 
wise, by calculation, since the area CG KP is equal to 
Ky (73 — 7), we require to know 73. This is given 
directly by the fact that ¢ at G is equal to the ¢ at E; 
equating these values, we get 

Gun + G4; + Kp loge ™ = dws + ox (s) 
1 
which suffices to determine 7; if Kp is known and the 
tables of ¢@ are available. The area M E K Q, which 
gives the maximum refrigerating effect possible with dry 
compression, may be given in the form 


L,— (8; —8,), 


L,- (S, —S8,) 

8,-S, + L,-L, + Kp (73-7) 
an equation of doubtful value unless the quantities 
involved can accepted without question. A further 
method is to determine the work done, AW, directly from 
the r—¢ diagram, or, by assuming the liquid line A B to 
be straight, to proceed as in the following example. 
Assuming t, = 68 deg. Fahr. and t = 14 deg. Fahr., 
find » in an ammonia machine using dry compression. 
From Table I., 


$e, = 0.971 ¢w, = 9.080 
de, = 1.190 ow, = — 0.041 


Taking K, = 0.508, we obtain from equation (s) (or 
from 7 — @ diagram) that 7; = 682 deg. Fahr. (a $72 
i. 


and 


g= (t) 


Determining the equivalent areas to ABF, 
and CGX, in Fig. 37, ona 7 — ¢ diagram, we obtain 


518.9 _ 
= = 12. 
"= 7992‘ 


APPENDIX IV. 


THEORETICAL CoMPARISON OF NH3;, CO, anp SO, 
AS REFRIGERANTS. 

Thermo-Dynamic Losses Peculiar to the Refrigerants-— 
Tn an ideal machine, working in a reversed Carnot cycle, 
it does not matter, thermo-dynamically, what substance 
is used as a refrigerant. It been shown, in Appen- 
dix III., that in a practical machine, even with an expan- 
sion-cylinder, there is an unavnidable loss represented 
by the area under A F, Fig. 37. With a regulating- 
valve, such as obtains in practice, the loss is represented 
by the area under A M, Fig. 37. This loss varies with 
different refrigerants, but; must be held as telling against 
them as refrigerants. 





Liquid 








Latent Refrig- Percen Loss 
— Heat, Heat, erating | (8; mts 100 
Le. 1- Effect. we 
COs 110.65 | 32.08 78.57 29.0 
Na 577.4 58.50 518.9 10.1 
902 168 18 17.27 150.9 10.28 


The annexed ‘table shows the percentage loss of refriger- 


’ | making 5 tons of ice —— and over. 





= x 100, in Fig. 37), when the 


4 ang and lower temperatures are 68 deg. and 14 deg. 
r. respectively. 


This loss tells very heavily inst CO,. If we had 
mart me A , oe imit at deg. Fahr. 
ins' re) eg. F., comparison would have been 
still more unfavourable to CO,. , 

Regulating Valve.—The use of the regulating-valve in 

lace of an expansion-cylinder must now be considered. 
ferring to Fig. 37, the area under F E re nts the 
refrigerating effect with the expansion-cylinder, and the 
areas under M EF the refrigerating effect when a regulating- 
valve is used. 

Area under F E = area under A E — area under A F; 
Ly — 72 (Gur — Pun) ; 
area under A E — area under A M 
L. — (8; — So). 

Using tables and taking the same temperaturesas before 
—viz., 68 deg. and 14 deg. Fahr., the following table is 


ating effect (i.c., 


area under M E 











obtained :— 
nr il aman tren a 
. Ile-Tz “— | Percentage 
Refrigerant. en -band Le -(8; -8q).| Difference. Difference. 
CO, 80 44 78.57 1.87 2.33 
NH; 522.19 518,90 3.29 0.68 
80. 151.85 150,91 0.94 0.62 





Admitting that the use of the regulating-valve is justi- 
fied for practical reasons, the figures just given would 
seem to indicate that its use is more than justified, but it 
must be remembered that the effect of the substitution 
of the regulating-valve for the impossible expansion- 
cylinder on the coefficient of performance is more serious, 
for the heat representing the loss of refrigerating effect in 
the last table is equivalent to the increase in the expendi- 
ture of work, since the area F M QR is equal to the area 
AB F, Fig. 37. 

With ¢, = 68 deg. Fahr. and ¢, = 14 deg. Fahr., as 
before :— 


| 
Percentage | 





| | 
Carnot | Percentage Loss 





Refrig- Loss by F Calcu- : 
crank. | YomDyP¥ee  igted'. | Grcle », | tm Carnot’ 
C0. 17.4 6.70 | 873 | 24.7 
NHs 5.1 7.12 8.78 18.8 
80. 5.3 7.47 | &738 | 14.9 


APPENDIX V. 
OvuTLIng Design oF AN AmMMONIA-COMPRESSION 
MACcHINE. 

Assuming average temperatures of 70 deg. and 0 deg. 
Fahr. for the ammonia in condenser and evaporator, 
and allowing for losses at the regulating-valve, influx of 
heat into the pipe connections and cold ts, and by 
superheating in the compressor, 450 B.Th.U. per pound 
of ammonia circulated may be taken as oxalate refrige- 
rating effect. Taking 1 ton of refrigeration as 322, 
B.Th. U. per day of 24 hours, then 


— = pounds of ammonia to be circulated per 
day per ton. 
ng 322,000 
x x ~ per minute. 


Taking the volume of 1 lb. of ammonia vapour at 0 deg. 
Fahr. to be 9.1 cub. ft., then 
322 000 x 9.1 . . 
a ‘— = cubic feet of ammonia vapour to be 
450 x 24 x 60 circulated per minute. 
= 4.53 cubic feet of compressor dis- 
placement per minute per ton of 
refrigeration per day. 


This displacement would be required for machines of 
2 tons of ice-making capacity per day and under, but a 
little less that this figure may be allowed for machines 
The figures given 
in Table IIIa. may be taken as typical examples of the 
variations of allowance according to size. This table is 
intended to illustrate commercial conditions, and only 
300,000 B.Th.U. is allowed for effective ice-melting 
capacity per ton, the remaining 22,000 B.Th. U. represent. 
ing a reserve of about 7 percent. It should be noted that 
for a machine making 5 tons of ice per day 700,000 B. Th. U. 

ton is allowed, while for 100 tons the amount is only 
/10,000 B.Th.U. per ton, which leads to a somewhat 
corresponding decline in the compressor displacement per 
minute. 
TaB_E IITa.—Cupacities of Ammonia Compression 
Machines. 


Per Day of 24 Hours. Compressor Dis- 





P nent. 
No. of | . Cubic 

Machine. * Emeotive | "Fest per” Cubic 
Ice- | Ice- | BThU. | Minute per Peet per 

Making |Melting.| pevoved. ‘Ton Refrige- Minute. 

ration. 
tons tons 

1 5 11.7 | 3,500,000 | 4.4 61.5 
2 10 20.0 | 6,000,000 4.35 87.0 
3 25 45.0 | 18,500,000 | 4.8 193.5 
4 50 87. 26,000,000 4.2 365.0 
5 100 170.0 51,000,900 4.1 697.0 





* For reference in this Appendix only. - 
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Piston Speed.—Owing to the fact that most compressors 
depend on self-acting mushroom-valves for both the 
suction and delivery, the piston speed is much below 
ordinary ste1m-engine practice. : 4 

The maximum sped is about 350 ft. per minute—this 
speed being reached both in the case of the quick-revolu- 
tion, single-acting, vertical compressors, as well as in the 
slow-running, horizontal, double-acting machines. 

The revolutions per minute vary from 45 in the latter 
case to 200 in the former type. ne : 

Relation of Diameter to Stroke.—It is most important 
that the whole of the contents of the compressor should 
be swept out at each stroke. Unless ci (de la —— 
and Sterne systems) is used, this is practically impossible, 
and so, however small the clearance may be, the piston 
must be well on its return stroke before the entrapped 

as can expand to the inferior pressure. Thus (when oil 
is not used) the longer the stroke in-relation to the 
diameter for a given capacity, the greater the efticiency. 
A long stroke, however, means a long connecting-rod and 
long bed-plate, with a correspondingly increased cost all 
round, and so the following is found to be a reasonable 
ratio, where / = length of stroke in inches and d, = dia- 
meter of compressor in inches. 


1 = 2024, 
d, 

Thickness of Mctal in the Compressor.—The thickness 
of metal for the compressor walls is determined by the 
fact that cast iron (the metal invariably employed) is 
porous, and 1 in. to 14 in. is required to ensure g 
working with ammonia at the pressures generally em- 
ployed. With very close-grained iron and plain eastings, 
pam 4 as would be used for vertical machines, the metal 
may be reduced to Zin., but it is not advisable to go 
below this, however small the compressor may be, nor 
should any cast iron used in the circuit be thinner than 
this. For compressors above 8 in. to 9 in. diameter a 
liner may be fitted with advantage. and this, if the rule 
given for the ratio of stroke to diameter be followed, 
should not be less than 14 in., and may, with a com- 

ressor 21 in. in diameter and over, be made 1} in. thick, 
it being remembered that since the liner, as a rule, bears 
only at each end, it must be made sufficiently stiff (see 
Fig. 9, page 756 ante). Compressor and other castings 
may, with advantage, be subjected to a solution of sal- 
ammoniac (ammonium chloride) under a pressure of 
200 lb. per sq. in. This has the effect of closing the pores 
by rusting them up; if the casting has to be machined, 
the treatment is more effective if done after the first cut 
has been taken. , 

Valves.—The diameter of the suction-valve may be 
made a little above, and the delivery-valve a little below, 
one-third the diameter of the compressor. 

Suction and Discharye Pipes.—Little or no difference 
is made between the diameter of the suction and dis- 
charge-pipes, and they may both follow the rule 


d, = 0.25 d,, 


where d, is the diameter of the compressor, and d, the 
internal diameter of the connecting pipes. ? 
Compressor-Rod.—The rod should be made of piston- 
rod steel—i.e., of tensile strength of 35 to 40 tons per 
sq. in., with at least 21 per cent. elongation over 6 in. 
Taking f-, the allowable stress in the rod, as 2500 lb. 
per sq. in. (to allow for bending, &c.), and an effective 
pressure of 156 lb. per sq. in. on the piston, we have, where 
d, = diameter of compressor, and d. = diameter of rod, 


d,? = .¢d,3 
‘ fe i 1"P 
oa pP 
dy, =d, am 


= 0.25 d,, 


Horse-Power Required to Drive Compressor.—The mean 
effective pressure for an ammonia compressor working 
under conditions suited for ice-making may be taken as 
60 lb. per sq. in.; from this the probable ‘‘ indicated 
horse-power” of the compressor may be computed; by 
adding 25 per cent. the required indicated horse-power of 
the engine may be found. } 

The following rule may be used where b = i.h.p. of 
engine; @ = ice-making capacity of machine in tons per 
24 hours; ¢ = constant := 7 for machines of 10 tons and 
below, and 10 for machines above 10 tons per day, 

b=2arte. 

Condensers. —The square feet of surface required does 
not seem to depend on the ordinary laws for the trans- 
mission of heat through metal walls, but 300 to 
550 B.Th.U. may be transmitted per square foot of 
mean surface per hour. Assuming tondensing water 
inlet not to exceed 65 deg. Fahr., then for each ton of 
ice melting capacity (ton of refrigeration) the following 
may be taken :— 

For submerged :— 

Ample : 60 to 70 running feet of 1}-in. internal dia- 
meter pipe. 

Small: 50 running feet of 1}-in. internal diameter 
pipe. 

Atmospheric -— : 

Ample: 90 running feet of 1}-in. pipe. 
Small: 60 running feet of 1}-in. pi 
Pipes yy-in. to y-1n. thick. 

It should be mentioned that the reasons why the 
difference between the ample and small allowances are 
closer in the case of the submerged than in the atmo- 
spheric is, that the conditions under which the sub- 
merged work are much more stable than those of the 
atmospheric condenser. Again, one of the reasons why 
such variations in practice exist is due to the fact that in 
many installations allowances are made for sections to be 











cut out of circuit for inspection, renewals, or repairs. 
without seriously affecting the workiog of the machine, 
The grids of coils for atm eric condensers may be 
spat 8 in. to 20 in. apart, 12 ft. to 20 ft. long, and 8 ft. 
to 12 ft. high. 

Notz.—Taking the mean diameter of the pipes, one 
running foot of 2-in. pipe = 1.33 ft. of 1}-in. pipe ; 
1.6 ft. of 1}-in. pipe ; = 2 ft. of 1-in. pipe. — 

Eva .—The many and very varied forms and 
uses of evaporators, the variations in practice with regard 
to the difference in tem ture between the ammonia 
and the surrounding medium, make it quite impossible in 
the scope of this Appendix to give even the barest out- 
line for the design of an evaporator. Suffice it to say 


Tasie IV.—Compressors. 


= Per Day of 24 Hours. z 2 Compressor (Dimensions in Inches). 
= Se 
q | | ; sa we | 
S e «| = e.8ic 8] 
S33 fot FES gs Sed Sydise 
Sa 74 B68 22 2 | ES tab sagige 
$2\)32 ged Ff 5 | 28 Grd sraigsg 
tons, tons 
1 5! 117) 8.5x106 17 |70t080 7}x15 2) 24 | 2 iy 
2 10) 20.0) 6x108 27 65,,75 9 x1& 8 23 | 23 2 
8 2 | 450 18.5x106' 60 60,,70 12 x24 4 33/3 8 
4 50| 87.0 226x106 110 55,,65 15.5 x30) 54 5 4 ef 
5 100 170.0 51x106 210 5,,60 21 x36 7} 7 oe 


Nots.—(a@) Number of machine tor reference in this Appendix only. 
(b) The higher figures in revolutions to meet overloads. 

Tas_e V.—Hcat Units and Condensiny Wuter. Condens- 
tng Water on at 55 Deg. Fuhr. and off 89 Dey. Fuhr. 





Cordensing 
Water. 
B.Th.U. per 24 Hours. Gallons per 
Hour Sub- 
a merged. 
s 
£/ 6s |S8Es | st ® é 
S| zB». (“848 So: ~ 
2) Se 3 | Bz = ; 
a| 32 [8828 | S53 | -3 Se 
. tao |\Suag -s. | 23 Bs 
°c eu Eq Fa 4 2s & > a 
g §68 gsaés 232 | 22 | 2 gs 
mB) ace queso | e & 
1 | 3,500, 265,000 | 1,041,000 | 4,806,000 800 160 
2 | 6,000,000 440,000 1,660,000 | 8,100,000 1,350 135 
8 |13,500,000 990,000! 3,700,000 | 18,190,000 | 3,030 121 
4 |26,000,000 2,000,000 6,800,000 | 34,800,000 6,800 8116 
5 |51,000,000 3,740,000 12,890,000 | 67,630,000 | 11,300 113 





Nore.—(a) Number of machine for reference in this Appendix only. 


that if brine is being cooled under conditions similar to 
those which exist when ice is being made, then for each 
ton of ice-melting capacity allow 125 to 150 running feet 
of 1}-in. internal diameter pipe, it being unders that 
the greatest possible care is taken to ensure an efficient 
circulation of the brine. 

Tables IV. and V. summarise the preceding rules. 


APPENDIX VI. 


Testing VApouR-CoMPRESSION REFRIGERATING- 
Mac8INEs. 


The bewildering conflict of results of apparently reliable 
tests of vapour-compression machines, carried out, in 
many cases, by eminent authorities, more particularly 
in comparative and competitive tests between the three 
principal refrigerants in general use—N H;, CO,, and SO, 

ow conclusively that much study and careful research 
is required to put the knowledge of this class of machine 
on @ satisfactory basis. 

It must, however, be pointed out that published results 
of comparative tests nearly always lack essential figures. 
It is quite easy to make any one of the three Ot men- 
tioned come out best in a series of trials, and yet the 
records—published exactly as taken-—to indicate that 
the machines were (apparently) working under exactly 
similar conditions. 

Theoretically, it is best to keep the refrigerant 
saturated during its cycle (wet compression, see Ap- 
pendix ITI.). The clearance in the compressor (that is a 
practical consideration) is apt, however, to tell heavily 
— this system as compared with dry compression. 

e clearances in the compressor or compressors should 
always be included in the records. Further, practice 
seems to indicate that the em a ol is more efficient 
under wet and the condenser er dry compression. It 
follows, therefore, that possibly ane | results would be 
obtained by working the evaporator under wet conditions, 
and then thoroughly drying the vapour by some mecha- 
nical means (say in a spiral chamber) in its passage from 
the evaporator to the compressor, thus superheating the 
vapour in the com r to a limited extent, this in turn 
allowing the ommaienai to do its best duty. Records 
should therefore be given of the tempera 
refrigerant at all important points in the circuit. Both 
theoretically and practically the coefficient of perform- 
ance of a machine is improved by cooling the liquid 
refrigerant after it leaves the condenser and before it 
passes the ating valve to the lowest available tem- 
perature in ine itself. If this is done, directly 
or indirectly, the records should show it. 

In the following suggested methods* for recording tests 





* (The author concludes his paper with a complete list 
of the data that should be no’ in carrying out tests, 
Pressure on our space, however, prevents us from repro- 
ducing this list.—Ep. E.}. 





it is assumed that the actual amount of energy supplied 
for driving the machine can be determined. Electric 
driving by a motor of known efficiency has much to 
recommend it. Brine circulation in the evaporator is 
also assumed, and for laboratory tests the brine can be 
heated electrically or by steam; a check being thus 
afforded on the heat eliminated by the machine. dless 
possibilities (for laboratory work) ae offered in the way 
of heat-exchangers for utilising the héat wasted in the 
condensing water, &c. 








THE DISTRIBUTION OF STRESS AT THE 
MINIMUM SECTION OF A CEMENT 
BRIQUETTE.* 


By E. G. Coker, M.A., D.Sc., Professor of Mecha- 
nical Engineering in the City and Guilds of London 
Technical College. 


THE importance of standard mzthods of testing the 
strength and other properties of cement is recognised 
wherever such material is used in quantity, and for the 
chief countries of the world elab>rate specifications have 
been draWn up ‘which in some casés are Government 
standards, and in others are adopted by the representa- 
tive engineering bodies chiefly concerned in the use of 
the material. In general, therefore, some precisely 
defined method has the prestige of authority, and is 
accepted -as the standard way of testing the material. 
In comparing the specifications used in different countries 
it is hardly a matter for surprise that differences exist 
owing to want of agreement in standards of length, 
mass, and other causes, some of which are, perhaps, 
unavoidable, while others might easily be uniform for 
all countries if an agreement pose | be arrived at. 
Owing to the differences in the standards thus set up it 
is extremely difficult, if not impossible, to make an 
effective comparison of cement tests according to different 
specifications, and this sometimes acts in restraint of 
trade, and is therefore a matter of commercial import- 
ance. These differences are egpecially marked in the 
case of tension tests, and are mainly owing to the variety 
of shapes of the briquettes and gripping devices used in 
testing. The forms of the standard briquettes used in 
America, in England, and on the Continent of Europe 
show that expert opinion is far from being unanimous as 
to the best form to use, and very little data appears to 
exist which will enable an effective comparison to be 
made of the influence which shape has on the strength 
of the briquette. 

It is well known that a sample of cement will give 
values of the tensile strength, which depend to a con- 
siderable extent on the form of briquette, and this is 
anemy due to want of uniformity in the stress dis- 
tribution across the minimum section. Some attempts 
have been made to experimentally determine this varia- 
tion—notably by Foppl,+ who has measured the strains 
in an india-rubber model, while Durand Clayet has shown 
how to approximately calculate the variation of stress 
across the minimum section. 

_An optical method of determining the stress distribu- 
tion in a model briquette ap to offer some advan- 
tages in the treatment of this problem from an experi- 
mental point of view, and a few experiments have been 
made since the author received an invitation to contribute 
a paper to the 
the method of treatment now being 
known that many transparent ies, like glass and 
celluloid; become temporarily double refractive under 
stress, | a beam of gulesieel light in passing through 
the material is resolved into two component rays, which 
travel at different velocities in the material, and there- 
fore have a phase difference on emergence depending on 
the intensity of the stress. This phase difference may 
be determined in various ways, and a measure of the 
stress at different points in the body can be obtained. 

The properties of cement as regards its elastic beha- 
viour no doubt differ considerably from glass or other 
transparent materials, and therefore the results obtained 
by an optical method may not possess the same value as 
direct measurements on the cement itself ; but an experi- 
mental determination of the stress distribution in 4 
briquette of cement, or of cement and sand, presents 
very great, if not insuperable, difficulties, while an 
optical method is easy to apply, and also affords a simple 
means of comparing different forms. It is probable that 
the stress distribution in a cement briquette is somewhat 
different from that of a model made in glass or other 
transparent material ; yet a comparative study of diffe- 
rent models is of value, since it gives a general idea of 
the stress distribution, and enables a comparison to be 
made of the variation in the stress at the minimum 
sections of different forms. 

It may be urged that no transparent material 
the same ratio of resistance to tension and compression 
which cement possesses, but much of this objection dis- 
appears if the experimental work is limited to a range of 
stress in which permanent deformation does not take 


Congress, which are sufficient to explain 
ursued. It is well 


atures of the | P’ 


As an illustration of the method of optical study we 
may take any one of the well-known forms, such as the 
lish standard shown in outline by Fig. 1, and shape 

model in transparent material for use in testing on 
scale convenient for the optical appliances available. If 
this model is placed in shackles of the prescribed form, 





* Paper read before the International Association for 
Testing Materials, New York Congress, September, 1°12. 
+ A. Fo Vorlesungen iiber Technische Mechanik, 
Band III., Seite 9. 
awe des Ponts et Chaussées, Tome 9, Seric /, 
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and subjected to load in a tension-testing machine it will| Where no theoretical data exists we may still determine 


become doubly refractive, and when viewed in polarised 
light will show the well-known colour effects due to this 
acquired property. Such a stressed specimen is shown 
in the accompanying Fig. 2, which is a reproduction of a 
photograph in natural colours of a briquette cut from a 
sheet of celluloid and stressed in the usual manner. 
stress is here made‘apparent to the eye in the form of a 
picture of systems of colour bands, which mark the stress 
intensity, and their distribution on the specimen shows 
in general the way in which the stress varies. At the 
points of application of the load, for instance, the 
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Fie. 2, 


numerous bands of colour show very clearly how intense 
the stresses are in the neighbourhood of these points, 
and the rapid changes which occur as these points are 
approach The same effect, although in a much less 
degree, is seen at the waist of the section, cpealy at 
the extremities of the minimum section, where colour 
bands indicate a considerable rise in the stress at these 
points. 

_It can be shown that these colour effects are propor- 
tional to the difference of the principal stresses at a 
point, and therefore the optical effect is directly propor- 
tional to the shear in the material. 

It will be noticed that the colour effects do not enable 
the eye to distinguish compression stress from tension 
stress, but this may be accomplished as shown by Honigs- 
berg and Dimmer,* by interposing in the field of view a 
three-quarter wave-plate of saheniee or the like, which has 
the effect of causing those parts in compression to appeat 
of a reddish tint, while the parts im tension appear of 
a bluish tint. For purposes of mgksurement of stress 
intensity it is generally most. conyenient to arrange a 
second simple tension or compression member in @ 
direction along one of the lines of principal stress, and 
subject this second specimen to load until a dark field is 
obtained. The load so applied measures the difference of 
the principal stresses at the point under observation in 
the material. In many cases the axes of principal stress 
at & point in a body can be obtained by calculation, 
and the direction of the calibration member determined. 


* Bruseels Congress, 1906, 4 
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the directions of principal stress if we avail ourselves of the 
optical properties possessed by polarising and analysing 
prisms, of selecting those rays of light for transmission 
which correspond to their own principal planes. If we 
arra the polariser and analyser of our optical com- 
bination in the usual manner, with their principal 
planes at right angles, the combined arrangement will 
| effectively stop all plane rays vibrating in either of 
| these directions, and since at any point of a briquette 
‘the refracted rays are polarised in the directions of 
| principal stress, we can obtain the directions of these 


Fig. 5. 





latter by observing the positions of the dark bands as 
the specimen is rotated in the field of view. The optical 
appearance presented by a briquette in one such position 
is shown by Fig. 3, in which all the positions of principal 
stress at inclinations of 20 deg. and 110 deg. respectively 
are marked by the black bands shown in the photograph. 
A map of the centre lines of the whole series of such 
black bands is shown on the accompanying Fig. 4, with 
the angular position of the specimen marked with refer- 
ence to the axes of the ponte prisms. If we now 
draw curves intersecting the isoclinic lines at the gree 
angles we obtain the lines of principal stress, and Fig. 5 
shows a series of lines drawn in this way and covering 
the specimen. The position of the calibrating specimen 
is therefore determined for any point, and the difference 
of the principal stresses can be obtained directly. In 
general, the principal stresses can only be obtained 
separately from the relations between shear stress and 

rincipal stress, and this usually involves much labour; 
but in the case of the minimum section of a briquette it 
is of especial interest to note that the maximum stress 
difference occurs at the boundary where the radial stress 
vanishes, so that the maximum tension can be directly 
obtained and compared with the mean ave stress for 
the section. For the briquette under consideration the 
values obtained experimentally are shown in Fig. 6, 
giving a ratio of maximum to mean stress of 1.75 approxi- 
mately. 

In a similar manner the American standard shows a 
value of 1.70 for this ratio, and the Continental form 
| Gives 1.95. These rough measurements indicate the want 





| of agreement in the stress distribution over the minimum 







section, and they all show what an important factor the 
| form of the briquette is. Eaperiments on a larger scale 
would give more accurate values, but the present figures 
indicate to a first approximation the probable want of 
agreement in the stress distributions across the minimum 
sections of standard briquettes now in use. They show 
we the comparison of tests of briquettes made according 
to different specifications is likely to lead to error, and 
they indicate that it is extremely desirable for all 
briquettes to have the same ratio of maximum stress to 
mean stress. Whether it is desirable or possible to make 


Fig. 6. 






































Fie. 3. 


this ratio unitylcould no doubt be ascertained by trial, but 
it is sufficient here to show that optical measurements of 
stress in models like the present examples afford an 
extremely useful means of obtaining information as to 
stress distributions which can often only be obtained by 
oe A means with extreme difficulty, or perhaps not 
at 





Tue German Navy.—In the German Navy Bill for 
1913 the vote for new ship construction amounts to 
11,416,7001. According to the Moniteur de la Flotte, the 
total ordinary expenditure for the Navy is calculated to 
reach 21,200,000/., or 1,880,0002. in excess of last year. The 
cost of placing in service the new units is estimated at 
2.850,000/., or 250,000/. more than last year. The armi 
of ships will require 130,000/. more than last year. 
sum of 1,000, 0007. is set apart for submarines. The staff 
is to be increased by thirty commanders and lieutenant- 
commanders, twenty-six lieutenants, and seventy-seven 
second-lieutenants and midshipmen. The technical and 
medical staffs are also to be increased, whilst the crews 
are to be increased by 6125 men. Our contemporary 
also adds that the German Navy has extended by five 
years the contracts entered into with the Turbinia 
Deutsche Parsons; this would show that the Parsons 
turbine maintains a preponderating position in the esti- 
mation of the German Admiralty. However, from the 
same source it appears that one of the new protected 
cruisers in course of construction at Kiel is to be fitted 
with a Diesel engine. me = 
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THE PHYSICAL SOCIETY OF LONDON. 


At the meeting on November 22, 1912, at the img 
Coll of Science, Professor C. H. Lees, F.R.S , Vice- 
President, in the chair, a paper on “A Column- pen | 
Machine” was read by Professor E. G. Coker, of whic 
the following is an abstract :— 

The conditions of fixture of the ends of columns, and 
the large influence this has upon their strength, generally 
make it necessary to use special testing-machines for these 
members, in which the end plates applying the load are 
accurately parallel, and remain so during a test. If 
only rough measurements of the load are required this 
offers no serious difficulty, but accurate measurement 
involves elaborate mechanical devices, some of which are 
briefly referred to in the paper. | 

This difficulty is overcome ina simple manner by sup- 
porting one pressure-plate by two or more annular dia- 
phragms spaced at considerable intervals, and clamped 
at their outer edges to a fixed casing in such a manner 
that only one degree of freedom is possible. This con- 
struction is carried out in the machine described in the 
paper. The total load on the pressure-plate supported 
in this way can be measured by a loaded-lever system, or 
other suitable means. The other pressure-plate may be 
carried on guides, and the load applied by screws, 
hydrauiic pressure, or other suitable means. : 

Rectangular plates or wires may also be used in place 
of annular diaphragms, and a model showing an applica- 
tion to a compression-machine is described. 

Photographs of celluloid columns were shown under 
stress, and the colours produced by temporary double 
refraction indicated that the loads were satisfactorily 
applied in a machine of this type. 

A paper on “‘ The Law of Plastic Flow of a Ductile 
Material and the Phenomena ef Elastic and Plastic 
Strains” was read by Mr. C. E. Larard. 

The author gave an account of the twisting to destruc- 
tion at a uniform angular velocity of a cylindrical steel 
specimen 3 in. in diameter, and of his deductions from 
t .. experimental data. The following deductions were 
made :— 

1. The rate of increase of the torque with the time 
varies inversely as the time. = 

2. The acceleration of the torque velocity which is 
negative, or, as it may be called, the de-celeration, varies 
therefore inversely as the square of the time. 

3. The variables, time ¢, and torque T, are connected 
by the compound interest law. 2. 

More exactly t+) = ae", where ¢) is a time constant. 
Corresponding results in terms of the angle of torsion @ 
and T obviously followed, since @ = wt, where w is the 
“ge rate of straining. } 7 

he author next proceeded to summarise certain other 

conclusions he has formed as a result of many experi- 
ments extending over five yeara, illustrating his argu- 
ments by means of original diagrams, but reserving the 
full account-for later publication. 

1. The Elastic Period (a).—Plastic strain is always pro- 
duced by applied stress, and when its amount becomes 
large enough to be detected by the strain instrument the 
actual linearity between stress and strain is no longer 
directly obvious. 

(b) The recorded limit of elasticity depends on the 
degree of accuracy to which the strain instrument is 
capable of indicating the strain—1.¢., there is no definite 
limit of elasticity, the recorded limit being merely an 
instrument limit. 

(c) Inthe case of a tension test where the increase of 
strain is measured in the direction of the applied stress, 
linearity between stress and strain is apparently — 
pronounced, but in the case of a torsion test very small 
increases in the elongation of helically twisted Dagan 
ing lines of the specimen are accompanied by the rela- 
tively large angles of torsion measu 
instrument, with the result that plastic strain is observed 
very early in the test giving low instrument limits of 
elasticity. 

(d) There is elastic strain, whether it is obscured by 
plastic flow or not, which is closely proportional to the 
torque (or load) for all values of the torque (or load) up to 
the maximum, and it is given by 


6./T = 0,/T,, 


where T is any torque not exceeding the maximum load, 
and T, and @, are any observations of torque and twist 
respectively during the elastic period of instrumental 
linearity between stress and strain. Consequently the 
usual formula may be used for calculating elastic strains, 
provided the torque is not ter than the maximum. 

(e) The total strains produced under applied stress even 
before the yield period is reached depend on the time as 
well as on the torque (or load). _ ; 

(f) The linearity between strain and applied stress may 
be rendered obvious up to a high value of the load by 
suppressing the plastic flow. 

. The Yteld Period.—(a) The plastic strain phenomena 
under constant load during thts period depend on the 
time. If the load is imposed on a specimen either very 
slowly or very quickly, there is no yield period, the 
former case corresponding very closely to isothermal 
straining, and the latter to adiabatic. 

(b) Most General Case.—When the yield torque (or 
load) is reached, and where equilibrium is maintained 
between the load and the resistance, the velocity of the 
— —~y ~s may J and i i ly —- erated for a 

ort peri time, due to some rapidly and increasing! 
ooltaninn ing on ir material, the : 


tion @ rapidly reaching a maximum value, followed for a 
short period by a rayidly decroasing acceleration, the 
velocity 6 still increasing until the acceleration reaches 
sero value with momentary uniform velocity. From this 


by the twist-strain | A 





point, and for by far the greater part of the yield, the 


velocity @ und constantly decreasing retardation 
(due to some ual and increasingly hardening process 
om long in the material) until the curve in @ and ¢ 

es, or tends to become, asymptotic to the axis of 
time with a uniform value of 0. 

_(c) From what has been stated above it follows that the 
— period is produced when, from the conditions of 
oading acceleration of plastic flow is produced ; and, 
further, that where the torque-time and torque-twist 
ratios are kept below certain critical values, and, there- 
fore, where there is no acceleration, but only a retarda- 
tion, no yield period is produced, and the elastic-torque- 
twist line and the plastic-torque-twist curves are com- 
pounded into a smooth and continuous resultant torque- 
twist diagram. yf 

(d) The yield period may be due to the production of a 
fluid state (liquefaction) in parts of the material under 
the acceleration, with subsequent regelation and harden- 
ing producing de-celeration after the parts have adjusted 
themselves to their new positions. The torque-twist 
curve which is continuous denotes a condition of semi- 
plastic flow. ‘ 

(e) The yield period which takes place under the cir- 
cumstances indicated can be raised by strain to almost 
a position with respect to a torque-twist curve. 

. Total Strain.—If the above results are accepted, the 
total strain is the sum of the elastic and plastic strains, 
where the elastic strain is a linear function of the ] 
for all ordinary speeds of loading, and where the plastic 
strain is a function of both load and time. 

Some “ Kinematogruph Illustrations of the Twisting 
and Breaking of Large Wrought-Iron and Stcel Speci- 
mens” were exhibited by Mr. C. E. Larard. 

The tests illustrated the Northampton Institute test- 
a in operation, showing torsion tests on the 
following :— 

1. A piece of mild steel 24 in. in diameter. 

. A piece of wrought iron of the same dimensions. 

A wrought-iron shaft, 24 in. square. 

. A rectangular bar of steel 3} in. by 14 in. 

A rand tube 34 in. in diameter, with the wall 3 in. 

thick. 

. A tension test showing the development of the 
Liider lines. 
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FOREIGN ENGINEERING PROJECTS. 

Wr give below a few data of a number of foreign 
engineering projects, announced in the Board of Trade 
Journal ; further information concerning these can be 
obtained from the Commercial Intelligence Branch, Board 
of Trade, 73, Basinghall-street, London, E.C. e 

Switzerland: The Feuille Fédérale Suisse publishes a 
decree granting to a syndicate composed of Messrs. A. 
Biibler and Dr. J. Griiter, of Willisau, and others, a con- 
cession for the construction and working of a standard- 
gauge railway from Willisau to Nebikon, a distance of 
44 miles. The cost of construction is put at 1,000,000 francs 
(40,000/.). The concession is for a period of 80 years. 

Spain : The Gaccta de Madrid notifies (1) that the 
Compaiiia Gaditana de Minas la Caridad de Aznalcollar 
has applied to the Ministerio de Fomento for a concession 
for the construction and working of a railway from Aznal- 
collar to Cuchichén station ; and (2) that a concession 
been awarded to Don José Curbera Fernandez for the 
construction and working of an electric tramway called 
the Vigo and Arrabales electric tramway. The Guceta 
also publishes a decree, issued by the Ministry of Marine, 
to the effect that tenders will be received within sixty 
days from November 29, at the offices of the Junta 
Especial de Subastas Ministerio de Marina, Madrid, for 
the equipment of the artillery workshops of the Carraca 
with machinery and appliances so as to render 
them capable of turning out cannon of medium calibre— 
viz., between 100 mm. and 150 mm. ; also the necessary 
apparatus for mounting the same, for manufacturing re 
jectiles, and for repairing artillery. The work will be 
divided into the following three sections, and the respec- 
tive upset prices are indicated—viz. :—(1) Preparation of 
the workshops for the construction of cannon, &c., 
183,000 pesetas (about 6800/.); (2) purchase of the neces- 
sary machinery and plant, 197,000 pesetas (about 73000. ) ; 
(3) installation for the manufacture of projectiles, shells, 
and other ty meet 300,000 pesetas (about 11,100/.). 
A provisional deposit of 30,000 pesetas (about 1100/.) will 
be required to qualify any tender. The contract is not 
restricted to purely Spanish firms, but will be open only 
to those foreign firms who are established in Spain and 
are operating under Spanish laws. Machine-tools, such 
as heavy turning-lathes, &c., which cannot be manufac- 
tured in Spain, may be purchased abroad. 

Italy : ie Gazzetta Ufficiale, Rome, publishes a decree 
granting to the Societi Anonima Funicolare Bergamo 
Alta-Monte San Vigilio a sixty years’ concession for the 
construction and working of a funicular tramway in Ber- 
gamo. The same Gazzetta notifies that tenders will be 
eet on December 23, at the offices of the Italian State 

ilways, Rome, for the construction of a 6}-mile section 
of the direct line from Rome to Naples, the upset price 


in respect of this section being put at 3,500,000 lire| per 


(140,0002.). Although this contract will probably be 
awarded to an Italian firm, its execution may involve the 
purchase of some material outside Italy. 

Morocco: With reference to the oe harbour 
works at Casablanca, the Acting British Consul-General 
at Tangier now reports that tenders are invited by the 
Moroccan Adjudications Commission for the carrying 
out of various works at that port. The total estimated 
value of the contract is placed at 41,635,350 francs 
(1,665,414/.). Tenders, accompanied by certificates of 
competency, will be reeeived by M. le Président de la 





has ——— and Wales, 
an 





Commission Générale des Adjudications et des Marchés, 
Dar En-Niaba, Tangier, up to lla.m., on March 25, 
1913 ; copies of the certificates of competency must be 
sent by registered post to the President before Feb- 
ruary 15, 1913. A F aeapenie deposit of 650,000 francs 
(26,0007. ) is uired to qualify any tender. The Acting 
British Consul-General also reports that tenders are 
invited by the Moroccan Adjudications Commission for 
the supply of 500 km. (310 miles) of bi-metallic wire 
required for the Posts and Telegraphs Administration. 
Tenders will be received by M. le Président de Ja Com- 
mission Générale des Adjudications et des Marchés, Dar- 
En-Niaba, Tangier, up to 10 a.m., on January 20, 1913. 
A deposit of 5000 francs (200/.) is required to qualify any 
tender. The contractor must elect domicile at Tangier. 
The Acting Consul-General further reports that the 
Moroccan Adjudications Commission intend to contract, 
by private ae peor after competition, for the supply, 
for use at Moori rts, of (1) eight lighters, and () 81x 
barges and one hulk. Applications from firms desirous 
of tendering will be received by M. le Président de la 
Commission Générale des Adjudications, Dar-En-Niaba, 
Tangier, up to December 24 and 28 respectively. The 
conditions of tender will be announced later. 

Mexico: The Diario Oficial publishes a decree contain- 
ing regulations for. the formation of a Board, together 
with a statement of its functions, for the carrying out of 
the work connected with the draining of the e of 
Texcoco. 

Brazil: The following decrees are taken from the 
Diario Official (Rio de Janeiro) of November 9 :— 
No. 9860, ear-marking a sum of 200,000 milreis (13,3331.) 
to defray the —- connected with surveying opera- 
tions in respect of the Santa Catharina Railway; No. 9861, 
ear-marking a sum of 740,000 milreis (49,333/.) to con- 
clude the surveying operations connected with extensions 
to the Bahia Railway system ; No. 9862, approving the 
plans and estimates of 1,525,210 milreis (101,680/.) for the 

urpose of deepening the channel at the bars of the rivers 

uapy and Magé; No. 9863, approving the plans and 
estimate of 528,217 milreis (35,214/.) for deepening the 
channel at the bar of the River Merity ; No. 9864, approv- 
ing the plans and estimate of 794,866 milreis (52,991/.) 
for deepening the channel at the mouth of the River 
Iguassi. 

Argentina: The Boletin Oficial, Buenos Aires, publishes 
a law (No. 9072) ear-marking a sum of 100,000 pesos (about 
87501.) for the purpose of carrying out surveying opera- 
tions in connection with the construction of the following 
lines of railway :—(1) from the town of San Luis to 
Mi Province of Rioja; (2) from Villa Mercedes 
to Victoria, in La Pampa Territory, and (3) from San 
Luis towards the western boundary of the Province of 
San Luis, and then to join the line proposed in (2) at some 
convenient point. 





Tramways AND LicHT Raitways.—The length of 
tramways and light railways in England and Wales last 
ear was 2134 miles; in Scotland, 300 miles; and in 
reland, 163 miles, making an te of 2597 miles. In 
1901 the corresponding lengths were:—England and 
Wales, 1040 miles; Scotland, 116 miles; and Ireland, 
149 miles, making an aggregate of 1305 miles. Stock, 
share, and debenture capital last year stood as follows :— 
, 183,7441. ; Scotland, 7,537,870. ; 
Ireland, 4,003,826/., making an aggregate of 
74,725,4401. The gross receipts last year were :—England 
and Wales, 11,418,9362.; Scotland, 1,778,490/.; and 
Ireland, 579,575/., making an aggregate of 13,777,001/. 


The working expenses last year were :—England and 
Wales, 7,207,359/.; Scotland, 967,210/.; and Ireland, 
326,372/., making an aggregate of 8,500,941/. The net 


revenue was accordingly :—England and Wales, 4,211,577/.; 
Scotland, 811,280/. ; and Ireland, 253,203/., making alto- 
gether, 5,276,0602. It will be observed that the net return 
upon the capital expended stood last year at barely 3 per 
cent. per annum. 





Tue Copper Market.—In their monthly report, dated 
the 2nd inst., Messrs. James Lewis and Son state that 
during the past month standard copper moved in accord- 
ance with the vary prospects of an early bein 
concluded between the Balkan States and a an 
with the fear of action on the part of some of the Great 
Powers to intervene in the distribution of the territory 
+ go by the Allies. From 75/. 7s. 6d. on the Ist ult. 
cash standard advanced to 76/. 7s. 6d. on the 8th, but 
declined to 76/. on receipt of the American refiners’ 
statistics on the 11th, recovering to 78/. 10s. on the 18th, 
from which point there was a gradual recession to 
76l. 7s. 6d. on the 26th. The changes had since been but 
slight—between 77/. 2s. 6d. and 76/. 7s. 6d.—the closing 
values on the 2nd inst. woo J 762. 17s. 6d. for cash, and 
771. 12s. 6d. for three months prompt. Sales amounted 
to a total of about 35,000 tons. For refined — 
there had been but a moderate demand, and that 
chiefly for early delivery, the iy available being 
very Jimited. Japanese electrolytic sold at 80/. 15s. per 
ton c.i.f. for January delivery, but for American 82/. 
was asked, the larger producers holding for 17? cents 
pound, at which price a fair quantity has been 
sold for home consumption, and a moderate quantity 
for export. Manufactured py ay had in greater 

uest. American shipments for November were advised 
as only 19,146 tons. As uction for that month was 


not likely to show any relative reduction on the previous 
month, and as the large deliveries for home consumption 
durihg that month were stated to be due to pressure to ship 

before the close of navigation, an increase 
000 tons in refiners’ stocks appeared probable. 
stocks had decressed 4085 tons, and the visible 
tons during the month. 
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THE ELASTIC HYSTERESIS OF STEEL.* 


By Bertram Hopxinson, F.R.S., and G. Trevor 
WILLIAMS. 


In a recent communication to the Society+ one of the 
authors described a machine whereby a bar of steel 4 in. 
long by } in. in diameter can be submitted to direct alter- 
nating stress at the rate of 120 cycles per second or more. 
The machine is worked by the pull of an electromagnet 
excited by alternating current, the pull ley Ba ag 
from twenty to sixty times by resonance between its 


period and that of a weight attached to one end of the/q 


niece, which behaves as a spring. The stress varies 
Cotwesn equal limits of tension and compression, and may 
be of any desired range up to 30 tons per sq. in. or more. 
The piece is fitted with an optical extensometer, by which 
the extreme change of length of the piece in a cycle can 
be observed while the machine is in action, and the ran 
of stress calculated. An independent measure of the 
stress can be obtained by observation, with a microscope, 
of the movement of the weight attached to the end of the 
piece, whose acceleration is the chief element determining 
the tension orcompression. Full details of these measure- 
ments are given in the paper referred to, and it will 
suffice to state here that similar precautions to secure 
accuracy in the measurements of stress were taken in the 
course of the work to be described, and that from the 
agreement between the different methods it may be taken 
as certain that these measurements are correct to about 
4 ton per sq. in. j ; 

The present paper contains an account of experiments 
which have been made with the alternating stress machine 
with the object of measuring the energy dissipated by 
elastic hysteresis when steel undergoes cyclical variations 
of stress within the elastic limit. The method used is 
to measure the fall of temperature between the centre 
and ends of the test-piece when it is undergoing con- 
tinuous alternating stress through a constant range. The 
fall of temperature is proportional to the rate at which 
heat is being generated and conducted away, and the 
absolute rate of dissipation in ergs per cubic centimetre 
can readily be obtained by passing an electric current 
along the specimen when at rest, and finding the relation 
between the temperature and the energy dissipated by 
resistance. 

The steel used was the same material as in the previous 
experiments on fatigue. It contains about 0.18 per cent. 
carbon and 0.7 manganese, and it breaks under a | 
of about 29.5 tons per sq. in. (46.5 km. per sq. mm.) with 
an elongation of 16 per cent. (on8 in.). According to the 
fatigue test made by Dr. Stanton at the National Physical 
Laboratory, the limiting range of stress is about 25 tons 
per sq. in. (say, 40 km per sq. mm.). At the higher 
speed of reversal neste te the authors’ machine the 
resistance to alternating stress is considerably greater, 
and more than one piece has remained unbroken after 
10,000,000 cycles or more between the limits of 144 tons 
— and 143 tons compression, giving a total range of 

tons. 

The test-piece is shown in Fig. 1. A detailed draw- 
ing of the extensometer is given in Fig. 3 of the previous 
paper. For measuring the temperature three constantan 
wires are fixed to the reduced portion, one at the 
middle and one at each end (points A, B, and C in the 


Fig. 
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figure). The middle wire and one of the end wires are 
counected to a eng emed whose deflection is nearly 
proportional to the difference of the temperature between 
them. By using three wires and taking the mean of the 
falls of temperature in the upper and lower halves of 
the piece, any flow of heat from external causes, such as 
arises, for example, from the eddy currents induced by 
the attracting magnet in the weight and in its attach 


The determination of the dissipation of energy corre- 
sponding to a given fall of temperature is effected by 
— alternating current along the piece, which is 

ept in position in the machine, only the extensometer 
being removed. The current is taken through the fixed 
coils of an ordinary suspended-coil watt-meter, the leads 
of whose shunt or pressure coil are attached near the ends 
of the reduced portion of the test-piece (Fig. }). The 
watt-meter measures the energy dissipated between the 
points at which these leads are attached ; that dissipated 
in the reduced part between the points A and C is 
obtained by multiplying the measured watts by 0:85.* 
imultaneous readings of the watt-meter and of the 
thermo-couple galvanometer are taken, and a direct 
calibration of the latter is thus obtained in per cubic 
centimetre. This is all that is required forthe purpose 
of these experiments ; the readings of the thermo-couple 
galvanometer were, however, also calibrated in terms of 
temperature, and it was found that the dissipation of 
energy shown on the watt-meter was accurately propor- 
tio to the temperature difference. The apparent 
thermal conductivity of the steel calculated from these 
observations, on the assumption that the whole of the 
heat is removed by conduction along the metal, was 0.17. 
The true conductivity of this material is probably about 
0.14, whence it may be inferred that about five-sixths of 
the heat is, in fact, removed by conduction, the remainder 
escaping to the air surrounding the rod. 

In making an experiment on elastic hysteresis, the 
machine was set to work at a certain stress, which was 
kept constant. The tem ture rose for about 5 minutes, 
and then remained steady. The experiment was usually 
continued for from half-an-hour to one hour, continuous 
observation being kept of the temperature and of the 
stress. The results are collected in Fig. 2. The actual 
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observations are shown, and it will be seen that fairly 
consistent values have been obtained. It has been found 
possible to repeat the measurement of hysteresis loss at 
the higher stresses within 2 or 3 per cent., though the 
different measurements were separated by considerable 
intervals of time, during which the apparatus was taken 
to pieces or disturbed in various ways. 

he energy dissipated in hysteresis increases about as 
the fourth power of the stress range. It is interesting 
to note that under a range of stress of, say, 25 tons 
per sq. in. (39 kg. per sq. mm.), the energy dissipated 
per cycle by elastic hysteresis (25,000 ergs per cub. cm. 
per cycle) is of the same order of magnitude as 
that dissipated by the magnetic hysteresis of similar 
material in fairly strong magnetic fields. There seems to 
be no reason to sup that in either case is there any 
cumulative change in the properties of the material 
associated with the work which is being done upon it. 
But if the stress range be increased, the point must come 
at which there is such a cumulative ma resulting 
ultimately in the destruction of the material Ag ny 
The first sign of such a change would probably be an 
increase in the energy dissipated by hysteresis. The 
biggest stress range in these experiments was 28.6 tons 
per sq. in. (45 ig per sq. mm.), and there was no sign of 
any increase in hysteresis after half an hour of the appli- 
cation of this range of stress, corresponding to about 
one-quarter of a million reversals. From Dr. Stanton’s 
results, however, it would appear most probable that 
under this range of stress, if applied 20 times per second, 
the material would break after less than 100,000 reversals, 
and that therefore there must be some permanent effect, 
though it is perhaps almost negligibly small at the higher 
om of reversal. 
The experiments are being continued with the object 
of finding evidence of this increased hysteresis, and 
generally of discovering how the hysteresis loss is related 
to the elastic limit. 

Static Tests.—The effect of elastic hysteresis is that the 
stress-strain diagram corresponding to a cycle ranging 
between equal tension and compression is a closed loop, 
as shown in Fig. 3, instead of a — line.t It is the 
work represented by the area of this loop which is 
measured in the experiments which have been described. 
It appeared important to get some approximation to the 
stress-strain curve, obtained in a static test, in order to 





ments, is eliminated. The arrangements were such that 
the temperature difference between the centre and the 
end could be measured correctly to 

Under a streas of 28 tons range the 
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* This factor was obtained by a special measurement 
in which watt-meter leads were at at A and C, and 
e reading compared with that shown (for the same 
current) when the leads were attached at the outer points. 
It agrees with the result of calculation on the assumption 
that the alternating current is confined mainly to the 
skin of the metal, so that the effective resistances of 
different portions are inversely proportional to their 


a 


+ The width of the loop is much exaggerated. 





ascertain whether the speed of reversal had any effect on 
elastic hysteresis. 

The only absolute measurements of elastic hysteresis 
of which we are aware are those described by Ewing, who 
loaded and unloaded a long wire by means of weights.* 
Traces of apparent hysteresis have been otserved in 
ordinary measurements of elasticity with an extensometer 
and testing-machine, but there is always a doubt in such 
cases whether a large of the difference observed 
between loading and unloading is not due to friction in 
the testing-machine or in the extensometer. The differ- 
ence of length to be measured is not more than one 
hundredth of the total variation of strain, and on a piece 


4 in. long amounts to but in., so that the measure- 


‘ . 1 . 
ment is a very delicate one, an error of Ay} in 


absolute length being equivalent to 5 per cent. in the 
result. 
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In the present instance no attempt was made to deter- 
mine a complete stress-strain curve, but the maximum 
difference of length A B (Fig. 3) was measured. The 
same piece of steel as that in the alternating-stress 
machine was first subjected in a testing-machine to com- 
pressive stress of the amount desired—say, 10 tons per 
sq. in. It was then removed from the compression 
machine, and loaded in tension with weights and a lever 
to 10 tons persq.in. After this process of alternate com- 
pression and tension had been repeated several times, in 
order to get the piece into a cyclical state, measurements 
of length were taken by means of an extensometer, first, 
after the piece had been put into the testing-machine, 
having just previously been loaded to 10 tons per sq. in. 
compression, and, second, after a load of 10 tons per 
sq. in. tension had been applied and removed. The piece 
was a little longer in the second case than in the first, 
and the difference in length is the quantity sought. The 
advantage of this procedure is that there is no measure- 
ment of load ; when taking both readings the piece was 
hanging practically free, and there was no possibility of 
any stress in it, he only errors are those due to strain 
and backlash in the extensometer, and it was found pos- 
sible to eliminate these. The resulting values of A’ B’ 
(the stress difference corresponding to the change of 
length A B) are probably correct within ,}5 ton per 
&q. in. 
‘Details of the measurements and of the extensometer 
are given in an appendix. The following are the final 
results. In each case the cycle of loading was between 
equal limits of tension and compression, and the ‘‘ range 
- stress” given in the first column is twice either of these 
imits :— 


Range of stress (tons per sq. in.) ook. 20 23 
Corresponding stress difference (A‘B’) 

(tons per sq. in.).. “8 - - 0.05 0.08 0.12 
Length difference (A B) (millionths of 

aninch) .. eo oe se oe 24 36 


These figures agree as regards order of magnitude with 
those given by Ewing. The range of stress in one of his 
experiments was about 15 tons per sq. in., the limits po 4 
roughly 5 tons and 20 tons per sq. in. respectively (bo 
in tension), At the intermediate load of 12) tons the 
strain in the wire was greater during the unloading part 
of the cycle than that corres ing to the same stress 
when loading, by about 1/150 part. At 17 tons ran 
in the above table the corresponding ratio is 0.05/8. 
or 1/170. 

The area of the hysteresis loop can, of course, caly be 
roughly guessed. Assuming, as is probable, that the loop 
is of the lenticular form shown, its area must lie between 
AB.MN and half that amount. If the two sides are 
arcs of circles, the area is 3 AB. MN. On the Faaee 
that this is, in fact, the area, the value of AB has 
calculated from the work done per cycle as measured in 
the high-speed alternating stress machine. The width of 
the loop on the stress line A’B’ is AB multiplied by E, 
and this has been plotted in Fig. 4. On the same figure 
is shown the value of A’B’ as determined from the 


statical experiments. : 
It will be observed that the stress difference calculated 
from the energy loss a substantially constant ratio 


of 0.8 to that measured statically. This ratio, of course, 
depends entirely on the factor chosen for calculating the 
area of the x 4 . v dimensi ‘y 24 the anyone 
su itions t this factor is 1 and 4 respectiv 

(inetoed of %), the ratios of high speed to static een 
would become 0.53 and 1.06 respectively. It seems prob- 





* British Association Report, 1889, page 502, 
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able, therefore, that the hysteresis, in cycles ey eee 
120 times per second, is (if anything) less than that found 
in static tests; but it is unlikely that the difference is 
more than 30 per cent. Kelvin, as the result of his 
experiments on the torsional oscillations of wires, was led 
to no very definite conclusion as to the relation between 


the dissipation of ene ina vibration of given ampli- 
tude and the ern t apparently thought that the 
loss increased slightly with the s .* Wire, and espe- 
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cially the outer skin of wire (which is alone operative in 
torsional experiments), is, however, in an abnormal con- 
dition, and ny vate results which are both irregular (as 

elv 


was found by in) and different from those found in 
a bar of the same material. 


APPENDIX. 


The extensometer is shown diagrammatically in Fig. 5. 
It is similar in principle to the well-known Ewing instru- 
ment, except that a tilting mirror observed from a dis- 
tance through a telescope is substituted for the micro- 
scope. Two rings A and B surround the thickened 
of the test-piece, and each is fixed to it by a pair of 
pointed screws, so that the rings pivot about the axes C 
and D respectively, which are fixed in the piece. The 
rod E is rigidly fixed at its iower end to the ring B, and 
its rounded upper end engages with a conical recess in 
the end of a screw fixed in A, being held up by the 
spring K. The pillar F, which is fixed to the ring A, 
engages at its lower end with a steel ball at the end of an 
arm (about 0.08 in. long) attached to the mirror G. This 

















yi 














0 
(3198.0) 








— 
hee! 
‘é< 





























® 











(3198.£,) 


mirror is pivoted in bearings attached to the pillar H | Qentral 


(fixed to ring B) so that it can turn about a horizontal 
axis I. The reflection of a vertical scale in the mirror is 
observed in a telescope at a distance of about 6 ft. It is 
possible to read the scale correctly to 4; mm., which corre- 
sponds to a change of length of about 1.2 millionths of an 
inch. A fixed mirror carried on the piece serves to 
measure any tilt of the ee as a whole. The 
instrument is calibrated with sufficient accuracy for the 
er by loading the piece with a known tension. 

Change of temperature in the piece, due either to con- 
duction of heat to or from the testing-machine attach- 
ments, or to slow — in the room temperature, causes 
a gradual change of length. This was allowed for by 
observing the rate of change before and after an obser- 
vation, 

It was found that after putting the piece in the testing- 
machine (having previously compressed it in the com- 
pression-machine) the zero was at first not constant ; 
that is to say, after the application and removal of a load 
of, say, 2 tons per sq. in., whose effects as is elastic 
hysteresis must be quite negligible, the ing did not 
return to the same value. After a few applications and 
removals of this small load, however, the instrument 
seemed to settle down, and the full tension load was then 
put on and removed. 
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The following table gives the results obtained in the 
different experiments after applying allcorrections. The 
first extensometer reading in each line is that taken after 
the piece was inserted in the tension-machine, heving 
previously been compressed and then subjected to a 
small tension on and off for several times until the read- 
ing became constant. Immediately after this reading the 
full tension load was applied and removed, and the second 
figure is the resulting reading corrected for temperature 
change in the interval. The third figure is the difference 
between the first two, and represents the change of length 
corrected for temperature (extensometer reads positive 
for a decrease of length). 























Ext + PR Ai 
Range of (Cm. on Scale). Mean Differ-- Hysteresis 
Stress ; ence on Stress-Differ- 
(Tons per > Extenso- (ence on 
Sq. In.). iffer. meter. y- In. 
Ist. 2nd. ones. 
{ +035 0, | 0.5 | 
+0.30 +0. 0. | 
” +0.33 +0.03] 0.30 0.20 018 
f + 0.35 + 0.05 0.30 
f + 0.22 +0.03; 0.19 \ 
20 +0.20 0 | 0.20 0.20 0.08 
\ +024+003) os |f 
+0.14 +0.01| 0.18 
ad { +0.17'+0.06 0.13 \ 0.18 O08 





In order to make quite certain that the change of length 
observed, as the result of application and removal of 
tension, in a piece which had previously been compress 
was really due to the elastic properties of the material, 
and not in any way to the extensometer, a control experi- 
ment was performed. The piece was put in the tension 
machine, and a load eeshlens to 10 tons per a in. was 
applied and removed a number of times. The piece 
was then removed from the machine, and handled as 
nearly as possible in the same way as after removal 
from the compression machine in the experiments which 


part | have been described. It was then replaced in the tension 


machine and treated again in the same way—that is, 
a load of about 2 tons per sq. .in. was applied and 
removed about a dozen times, so that the zero became 
perfectly constant. The full tension load of 10 tons 
per sq. in. was then applied and removed, and the con- 
sequent change of length was noted. It will be seen 
that in this control. experiment every circumstance 
is exactly the same, except that, prior to its commence- 
ment, the piece was loaded in tension instead of in com- 
pression, and was brought into the cyclical state corre- 
sponding to the application and removal of 10 tons per 
~ in. tension. It was found that the apparent change 
of length in the control was never more than about 5 per 
cent. of the change occurring in the full cycle from com- 
ression to tension. It may be inferred from this, and 
rom the general agreement between the experiments, 
that the width of the hysteresis loop over a range of 
20 tons per sq. in. has certainly been measured correctly 
within 10 rr cent., or, say, to within ;}, ton per sq. in. 

It should be added that it was found necessary, for the 
prevention of buckling, to enclose the test-piece when 
undergoing compression in a closely-fitting jacket. This 
jacket was formed by casting type-metal round the piece, 
the casting being split so that it could be removed. The 
jacket was, of course, en off when the piece was 
removed from the compression machine and put into the 
tension machine. The amount of compressive stress 
applied was measured with sufficient accuracy for the 
purpose by means of the extensometer. In this way the 
effect of friction between the jacket and the piece was 
eliminated from the measurement of stress. 








InpIAN RartLways.—The construction of a direct broad- 

uge connection with Agra via Bayana has been 

elayed by the Bombay, Baroda, and Central India Rail- 
way from want of funds, but a section, 504 miles in 
length, is expected to be ready for traffic in the course of 
1913. A branch on a 2-ft. 6-in. gauge from Broach to 
Jambusar on the Bombay, a, and Central India 
system is also approaching completion. A broad-gauge 
line from Vasa, a station on the Bombay, Baroda, and 
India, north of Baroda, to Katana, a distance 
of 26 miles, is under consideration. The locomotive 
expenses of the Madras and Southern Mahratta Rail- 
way showed an increase in the past half-year, in 
consequence of an extended use of dearer Be 
(62,214 tons, as compared with 35,299 tons) in place 
of Singareni coal—the latter is also ming dearer. 
Further charges were incurred by the Madras and 
Southern Mahratta Railway in the past half-year for 
additional machinery required through an extension of the 
company’s workshops at Perambur. The locomotive fuel 
consumed for the past half-year was 84.75 1b. per train-mile 
run, as com with 83.65 lb. per train-mile run in the 
first half of 1911. The South Indian Railway Company is 
now wc king 13954 milesof line for the Governmentof India 
—viz., gauge, 446 miles ; metre gauge, 905} miles ; 
narrow gauge, 43} miles. In addition to this mileage 
the company also works 299 miles of metre-gauge lines 
for other owners than the Indian Government. Work 
on the Pamban viaduct and on the sinking of cylinders 
to carry a Scherzer bridge over the Pamban Pass has 
made satisfactory progress. Surveys have been made for 
three more branches—viz., the Erode and Nanjangode, 
the Virudupati and Tenkasi, and the Quilon and Trivan- 
drum. A 2-ft. 6-in.-gauge line from Dharmapuri to 
Hosur, a distance of 54? miles, is now well advanced. 
Earth-work and bridge-work has been almost completed 
throughout, and plate-laying is finished for a distance 
of 22 miles, 


coal | bearing the trade name ‘“‘ Inchcape.” 





CATALOGUES. 


_ Coal Analysis.—A booklet calling attention to the 
pat Yen 2 of periodically checking the calorific value 
and chemical aes pe of coal, has reached us from 
Messrs. Greenw and Wells, of 25, York-place, Baker. 
street, W., who undertake work of this class. Th-« 
booklet also contains some notes on the purchase of coal! 
according to its calorific value, the method of sampling 
and preparing Pe boiler efficiency, and other allied 
subjects. Scales of charges for proximate and ultimate 
yses are included. 


Rock - Drills. — The Hardy Patent Pick Company, 
Limited, of Heeley, Sheffield, have sent us a circular 
relating te a new rock-drill of the pneumatic-hammer 
type, and fitted with automatic rotation, which they have 
recently put on the market. The construction of the 
drill, which is known as the “ Hardy-Simplex,” type 
B.C., is illustrated and briefly described in the circular. 
Many improvements have, it is stated, nm made over 
earlier models, especially in the design and construction 
of the valve, rendering the drill more rapid in action, 
a  ereurane in air consumption, and more easily 

andled. 


ight Rolled-Iron Sections.—Messrs. H. and F. Bonten, 
Limited, 8, Elder-street, Norton Folgate, E., have issued 
a circular giving prices and dimensions of small wrought- 
iron angles, tees, and channels kept in stock at the 
above address. The special feature of these sections is 
that the root-angles are right-angles in all cases—that 
is to say, on are rolled without the usual radius at 
this point. The angles listed range from in. by 2 in. 
to 1} in. by ? in., the metal being ,{ in. thick in all except 
the smallest size, in which it is /; in. thick ; tees range 
from § in. by # in. tol in. by 1 in., and channels from } in. 
by 4§ in. to 134 in. by 144 in. These sections would 
appear to be very useful to art-metal workers, construc- 
tional-iron workers, smiths, engineers, and others. This 
firm also stocks rolled wrought-iron mouldings, both plain 
and ornamental, and also wrought-steel stair-tread plates. 


Internal-Combustion L tives.—From Messrs. Iron- 
side, Son and Dyckerhoff, of 40, Mincing-lane, E.C., we 
have received circulars illustrating examples of ‘“‘New 
Century” locomotives propelled by internal-combustion 
engines, for use in mines, and also for surface work. It 
is stated that these engines can be arranged to run on any 
oe fuel, and that they are very simple and 
reliable. They are also claimed to be fire and explosion- 
proof, so that they are suitable for use in covered 
wharves, warehouses, and sheds, as well as in fiery 
mines. One of the examples illustrated is a 12-horse- 
power 22-in.-gauge engine, which runs over 5 miles under- 

und in an English mine. The level measures only 
ft. 3 in. high by 3 ft. 4 in. wide, and it contains several 
om curves, and grades up to 1 in 68. The locomotive 
regularly hauls a train of 24 wagons, weighing 25 cwt. 
to 30 cwt. each, handling about 160 to 200 tons of ore per 
diem in this way. Four horses, with their drivers, were 
replaced by this engine, which is driven by one of the 
former horse-drivers. Any unskilled labourer can be 
employed to drive these locomotives, since one hand- 
wheel controls the entire machine. 


Belting and Leather Goods.—Messrs. John Tullis and 
Son, Limited, of St. Ann’s Leather Works, Bridgeton, 
Glasgow, have forwarded us a copy of their illustrated 
catalogue and price-list of belting and leather goods. 
This catalogue, besides giving particulars of the firm’s 
products, contains much useful information on the 
subject of belt-driving, in the form of illustrated 
notes and hints. Among them, Tullis’s system of com- 
pound belt-driving is illustrated and explained. Accord- 
ing to this system, a flexible-centre leather-link belt, 
with one face concave and the other convex, is used, 
the concave face being in contact with the pulley. 
On top of this belt an ordinary double belt is found to 
run quite satisfactorily, and is stated to transmit double 
the power of a single belt of given width. It is also 
mentioned that two ordinary flat leather belts working 

wer than 
y employ- 
ing a third or fourth belt, a still further increase in 
power transmitted can be obtained. The catalogue quotes 





compound will transmit 70 per cent. more 
a single belt of the same width, and that 


rices for oak-tanned, orange-tanned, and ‘‘ Columbia ” 
lting, and also deals with special belts for driving 
engineers’ machine-tools and textile machinery. Parti- 


culars are also given of laminated belts, leather-link belts, 
and combined cotton and leather belts, the latter type 
The catalogue also 
deals with balata belting, cotton belting, llama-hair belt- 
ing, and other kinds of belting, as well as with belt-laces 
and fasteners, jointing appliances, &c. The firm manu- 
facture all kinds of leather articles for mechanical pur- 
poses, including hydraulic-ram and pump leathers, and 
suction and delivery hose, prices for which are stated in 
the catalogue. Illustrations of various patterns of pickers 
and buffers for looms are also included. 





Tue Dutcn Navy.—We read in the Moniteur de la 
Flotte that the budget for the Dutch Navy amounts to 
350,000/., about half of which is for expenditure in 
Holland, the other half being for the Dutch Hast 
Indies. The total includes the last instalment for the 
three gunboats in hand, which were to have been com- 
pleted this year, but which have been delayed by reason 
of the non-delivery of their Diesel engines. he con- 
struction programme for the defence of the Dutch coast 


comprises 36 torpedo-boats, 26 of which are to be of the 
Ophir t and 10 smaller vessels. Small torpedo-boats, 
with a displacement of 48 tons, have not given good 


results ; they are accordingly to be replaced by boats of 


140 tons displacement, of the Ophir type. 
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GAS ENGINES, PRODUCERS, HOLDERS, &c. 


16,225/12. Societe Anonyme Burkheiser - Eloy, 
Liege, Belgium. Gas-Ovens. [6 Figs.) July 13, 1911.— 
This invention relates to coke-ovens, -ovens, and the like, such 
as those having horizontal retort-chambers and heating flues 
formed between vertical walls, which walls contain the gas and 
air-supply channels leading to a number of combustion openings 
one above ther in the heating flues. According to the present 
invention, the and the air for combustion are introduced 
through channels in the even-numbered ition walls, while the 
burnt gases are carried away through channels in the odd- 
numbered walls, or vice versa. In this way the passages for the 
burnt gases in walls are made as short as possible, and con- 
sequently very effective equalisation of the heating is secured. 
The heating gas flows through the pipe Z from below into the gas 

es G in the partition walls Q of the heating flues. It flows 
out through the lateral burner openings B into the flue spaces V, 
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where it is burnt with the air which flows through the passages L, 
and out through the openings A. The burnt flow away 
through the openings A! into the air-paesages L! of the opposite 
walls Q!, and through these passages via the channels F! and E! to 
the ray yee R!. The air for combustion comes from the regene- 
rator gy Hy channels E and F into the air-passages L in 
the walls Q. en the direction of flow is reversed, the gas flows 
through the passages G! and openings B!, and the air through the 
aw L\, while the burnt gases flow away through the passages 
. tothe regenerator R. The air-passages L. are connected by the 
channels F and E with the regenerator R, while the air-passages 
L! are ted by ch ls Fl and E! with regenerator R!, so 
that when the directions of flow of the and air are reversed, 
the heated air and the gases of combustion flow alternate) 

— the passages L and L! respectively. (Accepted October 9, 


1912.) 
MOTOR ROAD VEHICLES. 


20,993/12. J. V. Pugh, Coventry. Detachable 
Wheels. [5 Figs.) September 26, 1912.—This invention relates 
to detachable vehicle wheels of the type in which an outer 
detachable hub part is mounted non-rotationally on an inner 
permanent hub part (i.¢., so that the two parts revolve as one), 
and is held thereon by means of a nut or equivalent screwed 
securing device. According to this invention, the rotative effect 
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of the two contacts of the inner and outer hub parts respectively 
with the nut or like screw-threaded device is to be diffe- 
rent both in direction and in magnitude, but by the employment 
of means for reducing the friction between the nut and one of the 
hub parts the difference is to be such that the resultant 
effect of the contacts will be to tighten up the nut, or like screw- 
threaded device, during the forward movement of the vehicle 
and toretain the outer hub part upon the inner hub part and 


render the employment of ratchets or other additional | 
devices unn . The dra illustrates the outside en 
ofa pair of wheel hubs for use on opposite sides of a vehicle. 
In carrying this invention into effect, the outer hub part a 
is moun non-rotationally upon abuts against a conical 
abutment at the inside end of the inner hub part >. A ball-race 
8 is introduced between the nut ¢, and an internal abutment 
surface of the detachable hub part a, the balls being kept in the 
race egg In this case for a wheel on the left- side of 
the vehicle, the nut would screw on to a right-handed external 
screw thread on the fixed or inner part 6, and on the right-hand 
side of the vehicle the nut would screw on to a left-handed 
external screw thread. As the ball race is practically frictionless, 
the tendency to revolve will be that due to the contact between 
the nut and the inner hub part. The nut will revolve more 
slowly than the inner hub part, and consequently will tend to 
rotate relative to the hub partsin the direction to tighten it 
up during the forward movement of the vehicle. (Accepted 
October 9, 1912.) 


RAILWAYS AND TRAMWAYS. 


1361/12. Supsviengere, Limited, and C. 
M.F sae Supetnonsers igs. 
January 17, 1912.—This invention comprises the combination with 
a locomotive engine of a vertical superheating chamber secured 
alongside of en shell — — and a b 
upper part en to overlap a portion of the upper of the 
boiler ell, two shelves in thi enlargement of the chamber, one 
nearer to the central longitudinal line of the boiler, and at a 
higher level than the other, a header on each shelf, to one of 
which steam is supplied whilst it isled away from the other, and 
superheating tubes extending upwards from the top of one header 
and bent and extended downwards to the bottom of the super- 
heating chamber, and there bent in a direction forwards or back- 
wards of the engine, and then led upwards and secured to the 
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top of the other header. 
sides of the boiler. Furnace gases are admi 
of each casing through hollow tubular mage 2, and ro off from 
the front end of the casing to the smoke-box through the passage 
8. The bottom of the casing is made to rest on the top of the 
main horizontal longitudinal frame 4 of the engine. The upper 
end of each casing is enlarged so that it extends inwards for a 
distance over the top of the cylindrical shell of the boiler. Headers 
6 and 7 are arranged on shelves so as to be clear of one another, 
and so that the cover-plates which close over ——- in the top 
of the header 7 can be removed without being interfered with by 
the header 6. 9 are the superheating pipes, each connected at 
one end to one of the cover-plates of the header 7, and at the 
opposite end to one of the cover-plates secured to the top of the 
header 6. (Accepted October 9, 1912.) 


1 are casings extending along the two 
ted. to the rear end 


SHIPS AND NAUTICAL APPLIANCES. 


11,192, J. Lawson and G. F. Bonereti, Liverpool. 
i. =o (2 Figs.] May 10, 1912.—This invention 


relates to marine governors of the type in which the controlling 
force is the pressure due to the depth of water in which the pro- 
— is submerged, this pressure acting upon a piston, and 

ing balanced to the required extent by a spring or equivalent 
means. In accordance with the present invention, a member 
actuated by the hydrostatic head due to the depth of submer- 
sion of the propeller is combined with a pneumatic system of 
transmission to the throttle-actuating cylinder, this system com- 
rising a relay cylinder and a valve actuated thereby, and being 
n connection with a condenser or other vacuum chamber, so 








that atmospheric pressure may be utilised for actuating both the 
relay and throttle-controlling cylinder. The cylinder 1 in 
the arrangement illustrated is located below the water-line pre- 
ferably on a level with the = as near as possible to 
the stern of the ship. This cylinder is connected by means of a 
branch = an aperture in the side of the ship so that 
water is tted to the cylinder, and the pressure due to the 
depth of submersion acts upon the piston 3 in the cylinder. To 
the cylinder 1 is attached a ket which carries a guide for the 
spindle 6 attached to the piston 3. This spindle is acted upon 





by a compression ng 7 which can be lated by a nut 8 
and acts poe many im BL pressure on the platon 3, so that as 





this pressure decreases when the stern of the ship rises, the eprin 
7 can cause the spindle 6 to move downwards. P Adjacent to the 
upper end of pnt 6 is mounted a valve consisting of a 
stationary part 9 a movable part 10, the latter being actuated 
through a pin and slot connection with a lever 11 which has its 
fulcrum at 12, and has , Fn and slot connection with the upper 
end of the spindle 6. ere are three pipes connected with the 
stationary part 9 of the valve. Two of these pipes 13 and 14 
connect with the two ends of the relay cylinder 15, whilst a third 
pipe 16 is connected with the pipe 17, w is in communication 
with the condenser, so that there is a vacuum within the pipe 16. 
When the movable member 10 of the valve travels downwards it 
puts the pipe 14 in communication with the pipe 16 and opens 
the pipe 18 to the atm re, 80 that atmospheric pressure is 
admitted’ to the left-hand end of the relay cylinder 15, whilst 
the other end of this cylinder is put in communication with 
the condenser. The moving are shown in their mid posi- 
tion, whereas ion they would normally take up one 
of their end positions, When the stern of the ship rises beyond 
the limiting position determined by the adj ent of the 
ri . 7, the spindle 6 is moved downwards to its full extent, and 
the — in the relay cylinder 15 is moved to the right-hand end 
of tt eylinder, When the stern part of the ship sinks again 
the piston 3 is pressed upwards, and the movable part 10 
of the controlling valve is moved to the upper end of ite travel, 
causing the piston to be moved to the left-hand end of the 
cylinders. The piston’ is conn with the movable member 
19 of the control-valve of the throttle-actuating cylinder 20. 
To the stationary ag 21 of this valve are connected three pipes. 
Two of these pipes 22 and 23 are ted with opposit 
ends of the cylinder 20, whilst the third pipe 17 is in communica- 
tion with condenser. It will seen that when the piston 
of the relay cylinder 15 is moved to the left the slide-valve 19 puts 
the pipe 22 in communication with the pipe 17 through their 
parts in the fixed portion 21 of the valve. At the same time the 
part connected with the pipe 23 is uncovered so that this pipe is 
then in communication with the a When the piston 
is moved to the right-hand end of the cylinder 15 the pipe 23 will 
then be placed in communication with the pipe 17 and the pipe 22 
will be open to the atmosphere. In the arrangement llustrated 
the cylinder 20 is assumed to be carried by trunnions 80 as to 
oscillate as it actuates the egy Foe | means of a crank 24 
connected with the piston-rod 25, (Accepted September 11, 1912.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


w 7/11. Belliss and Morcom, Limited, and $m. 
( 98. 
September 16, 1911.— invention relates to a relay contrivance 
which is automatically invoked to assist in maintaining the 
speed of an engine at a constant rate, or one which is = 
mately constant when subjected to a variation of load, - 
ratus, according to this invention, enables, on a reduction of the 
load occurring, the gerne to re in a ition correspond- 
ing to an increase o: and toa diminution in the supply of 
motive power, whilst the engine itself runs at normal speed, by 
jally counteracting the no’ restraint on the governor 
y means of a sprin, ——— with the governor, consisting 
ged sole 
ng, no | 





of a plunger arran to increase .the state of strain of the 
counteracting a valve operated by the governor 
adapted to admit pressure-fluid to displace the plunger to strain 
the spring and automatically cut off the supply and obstruct the 
evacuation of the pressure-fluid. a is a lever actuated by the 
sleeve of the governor, movement to the left corresponding to 
an increase in the outward position of the governor weights. 
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This lever a is secured on a spindle ) on which is also secured a 
lever ¢, pivotally connected to the rod d of the throttle-valve of 
the engine Secured on the spindle } is the third lever ¢, the 
extremity of which is connected by a helical tension ing fto 
one arm of a rocking-lever g, the other arm of which is in contact 
with the head of a plunger h, which fite fluid-tightly a cylinder i, 
The lever e is also connected, by a link m, to one end of another 
rocking-lever », the other end of which is, by a link 0, connected 
to a piston-valve p, which controls the admission of fluid under 
pressure, preferably oil, to the cylinder i, from the admission 
port g, and alternatively the evacuation thereof by way of the 
exhaust port. The valve-operating rocking-lever n is pivoted 
on studs which protrude from the trunnions j of the rocking- 
lever g, and are so eccentrically situated relatively to the axis 
thereof, that on the lever g being rocked by the ejection of the 
plunger h, the lever n is lifted bodily about its connection with 
the link m, and lowered bodily on subsequent reverse movements 
of the lever g and plunger A. ¢ is a screw-plug for constricting the 
area of the passage u between the cylinder i and the valve p, 
for Laney om the period of coming into action of the apparatus. 
(Accepted September 18, 1912.) 


TEXTILE MACHINERY. 


21,032/11. W. Whi , Elland. Doubling Cotton. 
fl .) March 23, 1912.—This invention relates to 8 for 
twisting or doubling cotton, silk, flax, and other fi mate- 


rials, and to that type of apparatus in which the twist is inserted 
into the yarn by "Tranter the same from a doubling or other 
bobbin or cop placed on a rapidly revolving —— and through 

nding mechanism. 


one or more ise. or the like, to ¥ 
According to this invention, the twist is inserted into the a by 
drawing the same in an upward direction from a doubling or 
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other bobbin or cop placed on a rapidly revolving le and 
through a aeldooye encircling the end of the indie, but 
remaining out of contact therewith. A indicates the bobbin or 
from which the thread is drawn, B the spindle, and C the 
quide-eye. The bobbins or cops A are placed on the rapidly 
revolving spindles B. The strand or strands of thread or yarn are 
drawn in an upward direction from the cop A through the guide- 
eye C, and, owing to the latter encircling the end of the spindle, 
e yarn is caused to wrap round the end of the spindle several 





times before it is withdrawn therefrom, the number of convolu- 
tions varying in accordance with the position of the ee 
and also with the angle at which the yarn is drawn from the 
point of the spindle, By this arrangement the twist is im 
to the yarn between the end of the spindle and the first thread- 
guide or abutment, and as no twist can be imparted to the yarn 
between the point of the spindle and the point at which the yarn 
leaves the bobbin, a harder twist can be produced,’and any danger 
of breakage of the yarn by its —s into the yarn upon the 
bobbin or cop it obviated. (Accepted September 18, 1912.) 
MISCELLANEOUS. 


10,358/12, L. L. Clement, Paris, France. Aero- 
Planes. (4 Figs.) May 2, 1911.—According to this invention, a 
rib of variable curve for surfaces of aeroplanes is constructed of 
two tubes of small diameter, — or tied by smaller tubes, and 

d b tog welding to the main bearers of the 
plane, and having a small tube welded to the rear bearer to 
form @ flexible part favourable to the escape of the currents of 





hydro and aeroplane boats, and are so mounted as to be capable 
of 5 of the runn 


when starting from or alighting on the ground. The rear end of 
the fusilage or the tail of the machine, which is provided with the 
ordinary skid, is also provided with hydro-vanes, which may be 
raised above the level of the skid whan the machine is being 
used on ‘land or is in flight. According to this invention, the 
machine is provided with pontoons or floating cylinders A, which, 
as illustrated, are to the 4 and left of the centre line 
immediately under the machine. is the bay A or f 
age to which are connected the wings C and the landing chassis D. 
At the rear of the fusilage B is an air-chamber E, which is of 
sufficient displacement to float the rear part of the machine. 
Below the under part of the machine, beneath the level of the 
pontoons A, and suitably situated beneath the pontoons, are 
arranged series of vanes F, which are curved or inclined in such a 
manner as tO produce an upward force when the machine is 
travel forward with the vanes F in the water, and the vanes 
(hereinafter termed pgtin-ane are commend in side-frames, 80 
| as to be su in their relation to each other, so that as the 
machine tends to rise from the- water, the upper hydro-vanes F 
become withdrawn from the water, and a less numberof the hydro- 
| vanes remain in the water in proportion as the speed of the 
| machine increases. The frames carrying the hydro-vanes are 
jointed at F4 to enable the frames to be turned up by releasing a 
cord F5, which is within the control of the pilot, and allowing a 
spring to contract and raise the frame F! above the level of 
landing-wheels G, which are also attached to the chassis D, and 
in this manner the wheels G project to the lowest point, and enable 
the machine to land on ground. When the machine is alighting 
on water the frames F! are allowed to project, so as to be in their 
lowest position, thus enabling the hydro-vanes F to be the first 
suppo! rtion of the apparatus to come in contact with 
water, us gradually take up the speed of the machine, and 
allow it to subside = the surface of the water until the 
pontoons A ~~ the bulk of the weight; the hydro-vanes F 
are therefore the last portion of the ap tus to leave the watér 
when the machine is used for starti rom the surface of water, 
and they are placed as far as possible in front of the centre of 
gravity of the machine. In order to minimise the tendency of 
the machine to turn over on contact with the water, it is desir- 
able to weight the tail of the machine or to hold it down to the 
water during the alighting process, and this effect is accomplished 
either by drawing water and depositing it in a receptacle H in 
the tail of the machine provided for the purpose, or by the 
application of hydro-vanes provided at the rear of the machine 
for the purpose of reacting as they travel through the water, 
and imparting a lowering effect. (Accepted September 11, 1912.) 


040/11. W. C. Stephens, Carn Brae. Unions for 
(6 Figs.) December 13, 1911.—This invention relates 
to unions or couplings specially adapted for use in connection 
with rock-drills for readily connecting and disconnecting the 
cock on the hose carrying the compressed air with and from the 
drill, and to that class of coupling wherein the two members are 
in the form of a spigot socket respectively. According to 
this invention, the socket is formed in two parts a a 
chamber, in which is provided a cup-leather, through which 
the spigot will pass, provision neing made for admitting the 
fluid under pressure around the outside of the cup-leather, 
so as to press the latter tightly on to the spigot to form a 
tight joint. The spigot is provided with an annular groove, with 
which a ef: r or catch engages to lock the two 
together. indicate the spigot and socket members of the 








air, and a front portion formed of two small tubes « ted toa 
transverse curved tube forming the leading edge. The rib of 
variable curve shown in Fig. 1 is constructed of two tubes c of 
small diameter, stayed or tied by small tubes d welded to the two 
others by autogenous welding. These ties vary in number accord- 





ing to the length of the rib ; they should be sufficient to render 
the two tubes firm, but not sufficiently numerous to affect the 
flexibility of the rib, The two tubes ¢ are also welded by auto- 
genous welding to the principal bearers e of the plane. The 
rear bearer is not necessarily on the ag of the plane. The rib 
may be extended beyond this by a flexible part formed of a single 
tube f welded tothe bearer by autogenous welding. This flexible 

as for object to automatically take the most favourable form 
‘or the of the currents of air. At the front part of the rib 
may be carried a part /!, formed of two converging tubes, straight 
or curved, and which are connected to a transverse tube f2 of the 
shape shown in cross-section in Fig. 2, and which forms the leading 
edge. (Accepted September 18, 1912.) 

and H. 0. 


22,407/11. H. L. Short, A. E. Short, . Short, 
London. -~Machines. (4 igs.) October 11, 1911.—This 
invention relates to aeroplane flying-machines, and has for its object 
to construct a machine of this type having means for enablin 
it to rise from and alight upon water equally as well as on land. 
For this purpose, the chassis of the flying-machine, which is pro- 








vided in the known manner with wheels, skids, or the like, and is 
attached to the forward end of the fusilage or body of the 
machine, is provided with toons carried by the runners of the 
chassis, located above the s and preferably above the axles of 
the wheels, when such are employed. To runners depend- 
ing hydro-vanes are conn: " hydro-vanes being constructed 


pling respectively. ¢ is the cup-leather, into which the spigot 
is inserted, and f is the chamber containing the cup-leather ; 
this chamber / is formed in the portion of the cock d on which the 
socket bis fixed. A space is formed between the outside of the 
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cup-leather and the wall of the chamber /, which space is in com- 
munication with the through the cock, so that the fluid 
which flows through the cock will enter the chamber /, and so 
ress the cup-leather tightly against the spigot a to form a tight 
Joint. g is the annular groove which is formed on the spi t a, 
and which enters the outermost end of the socket b, and fe the 
trigger or catch which engages with the ve for locking the 
two parts of the coupling together. The r A is in the form 
of a lever pivoted to the socket member 6 of the coupling at i, 
and passes through a recess formed in the socket member so as to 
engage with the groove g in the spigot member. The side of the 
trigger nearest the outer end of the socket member is bevelled, so 
that as the socket member } is pushed on to the spigot member a, 
the flange / of the latter, forming one side of the annular ve g, 
will come in contact with the bevelled surface kand k the 
trigger m is a spring pin, which acts against the t: r-lever h, 
serves, after the spigot a has been inserted into the socket b, 
and the lever & consequently lifted oy the flange 1, to move the 
lever back into the groove g to retain the parts in the locked 


position. (Accepted September 18, 1912.) 
27,215/11. H. J. Yates and F. , Birmingham. 
Thermostats. (3 Figs.! December 5, 1911.—This invention 


relates to thermostatic valves employed for —— the flow 
of gas to the burner of a gas-heated boiler or er heating appa- 
ratus, and comprises the combination with a disc or like valve, 
which is arranged in conjunction with an annular seating, of a 
retaining lever or levers situated within the seating and ted 
to be moved in atransverse direction across the valve for liberat- 
ing the same, and a thermostatic element to operate 
the lever or levers in one direction of motion and to lift the valve 
off its seating in the other direction of motion. In the thermostat 
as illus , for use with a heated boiler, a valve chamber a 
is formed with an annular valve-seating } for a disc-valve c. The 


The socket d communicates with one of the compartments and 
the socket e with the other compartment. A peripheral lip is 
formed on the underside of the valve for co-operating with the 
seating and the controlling elements. The valve stem / is screwed 
to permit adjustment of the valve, and in conjunction with the 
stem there may be the rotatable operating element 9, 
which projects beyond the cap A of the valve-chamber to permit 
of adjustment of the valve (by means of the finger grip-piece 7) 
at any time without opening the chamber. The grip-piece i is 
paw mony 4 enclosed by the screwed grt mye By means of a 
4 e 


ane on the upper or outer of the valve c 
the iter pressed 





towards or upon its seating b. The thermo- 
static device comprises a pair of ordinary concentric elements 1 
and m, the outer one | being secured at one end to the valve- 
box a and at the other end to the inner element m, whilst the 
latter at the extremity within the valve-box is free. The free 
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extremity preferably abuts when cold against the inner end of 
the valve-stem f. At or near the free extremity of the inner 
thermostatic element m there is formed or attached a collar n 
which can abut simultaneously upon one end of each of a pair of 
bell-cranks o which at their other ends occupy positions between 
the valve and its seating, thereby keeping the valve open against 
the action of its spring. The thermostatic elements for the 
greater portion of their length project into a convenient portion 
of the boiler py. When the temperature of the latter increases, 
the ends of the levers o are ually withdrawn in a transverse 
direction from between the valve and its seating, but as they 
remain in contact with the valve they do not permit the latter to 
close or materially affect the flow of gas to the burner. When 
the temperature is such that the levers o are moved past the 
inner edge of the lip on the under side of the valve, the valve is 
immediately closed under the action of its spring k. (Accepted 
September 18, 1912.) 


14,913/12. The Stern Sonneborn Oil Com y, 
Limited, London (/nternationale Prazisions Schmierapparate 
Aktien-Gesellschaft, Berlin, Germany). Drop-Feed Lubri- 


cators. [3 Figs.) June 26, 1912.—The invention relates to a 
drop-feed lubricator with automatic means for closing a syphon 
system attached eccentri¢ally toa float, and consists in connect- 
ing the syphon to the float so that the mouth of the suction-wube 
of the oe becomes closed automatically when the reservoir is 
emptied, or nearly so, by the mouth of the syphon sitting on a 
horizon of the oil reservoir, thereby preventing the destruc- 
tion of the vacuum in the syphon system. Referring to the 
drawings, the float 3, guided by the tube 2, floats upon the oil in 
the oil reservoir 1, and to the float is eccentrically attached a 
syphon consisting of the suction-tube 4 and the fall-tube 5. When 
both the suction and fall tubes 4, 5 are filled with oil, a uniform 
feed of oil takes place, which is independent of the level of the oil 
in the reservoir 1. When the oil has run out of the reservoir 1 an 
automatic shutting-off action takes place. The end 6 of the 


suction-tube 4, which may be bell-mouthed (see Fig. 2), moves 
Fin 1 








D 
COZZI TEES 









14913) 


down against a 5 mp 7, and closes the suction-tube of the syphon 
hermetically. e weight of the float 3, with the syphon, only 
closes the reservoir when the centre of gravity of the systen: lies 
within the supporting surface of the mouth 6, as can be seen 
in . 2 It is for this reason that the syphon system 
is arranged eccentrically. In consequence of the hermetic 
closure made by the mouth 6 with the base or plate 7, the oil 
contained in the syphon cannot run out. uilibrium is set up in 
the syphon, and the feed or delivery of the oil is interru e 
—— is destroyed when the reservoir is refilled with oil. 

hen the float is covered with oil, its upward thrust acts in oppo- 
tion to the weight of the system. In consequence of the differ- 
ence of the points of application of these two forces, a couple is 
age the moment of which interrupts the hermetic closure. 

hen the hermetical closure is destroyed the float rises and 
floats on the oil contained in the reservoir. The syphon system 
immediately again commences its activity automatically, because 
during the interru; it remains full permanently, and delivers 





seating and valve divides the interior of the chamber into two 





ected. 
in a manner similar to those already proposed to be employed in 


compartments respectively for the inlet and outlet of the gas. 


ption 
the quantity of oil adjusted once for all at the point of consump- 
(Accepted 18, 1912.) 
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THEORY OF TAPER COLUMNS. 


By W. M. Watrace, Wh.Sc., A.R.C.Sc., 
A.M. Inst. C.E. 


Ir a ually increasing load be applied to a 
i int will be reached beyond which the 
column will be liable to collapse. e writer has 
shown* that this critical load is such as will provide 
the energy required by the elastic forces in the 
process of buckling. 

When the column buckles ever so little the point 
of application of the end-thrust moves in the 
direction of the force, and the product of this force 
and the distance moved is a measure of the energy 
put into the column. The writer also showed that 
the exact shape of the curve of bending assumed 
was not important, so long as the appropriate value 
of the longitudinal shortening was used. For in- 
stance, for a column, fixed atone end and quite free 
at the other, the curve of bending may be assumed 
to be the same as that for a cantilever with a trans- 
verse load applied at the free end. In this case, as is 
well known, the work stored by the elastic forces is 
equal to the product of the transverse load and 
half of the end transverse deflection, whilst the longi- 
tudinal shortening of the distance between the 
point of application of the load and the fixed end 
of the column may be readily calculated from the 
equation to the curve of bending. Dividing this 
value of the longitudinal shortening, into the ex- 
pression for the work stored by the elastic forces, 
gives Euler’s value for the critical load of a long 
column. It occurred to the writer that this method 
might be applied to investigate the strengths of 
columns whose cross-sections varied according to 
some particular law. Euler’s law is for the special 
case in which the moment of inertia of the section 
is constant, and, so far as the writer is aware, no 
one has applied Euler’s method to columns of 
varying section. This matter derives importance 
from the fact that, in the absence of abundant ex- 
perimental results on the testing of taper columns, 
it may provide simple factors for use in calculating 
the safe load for a taper column of a given form 
from the recognised values for columns of constant 
section and of the same material. For instance, it 
may be shown that in the case of the column shown 
in Fig. 1, the length being 10 ft., the cross-section 
circular, with a radius of 4 in. at the bottom and a 
radius of 2.828 in. half-way up, the value of Young’s 
modulus being 28 x 10°, the buckling load is 
391,100 lb.; whereas for a column of the same 
length and of constant circular section, with a 
radius of 2.828 in., Euler’s load is 244,100 lb. 

The weight of material in the two columns is 
exactly the same, but the buckling loads are in the 
ratio of 8 to 5, and it seems reasonable to infer that 
whatever safe load is allowed for the constant 
section, the taper section should be allowed at least 
half as much again. 

First, let us consider the case in which the moment 
of inertia of the section varies as the distance of the 
section from the free end, or I = k (1 — x), where 
k is a constant, 1 the length of the column, and x 
the distance from the fixed end (see Fig. 2). 

With a transverse load W at the free end the 
equation of bending is :— 


dy 
E.Ty2 = WU - 2); 


d 
that is :— 
d?y 
E.k. a 
E.R. 2 


dz Ve and E.k.y= 


At the free end, therefore :— 
_ Wwe 
~ 2E.F 
and since the work stored by the elastic forces 
4 Wy,, this is equal to :— 

wp 

4E.k 

Again, the distance moved by the e 


= W. 
W 22 


”n 


(1) 
vhrust P 


l 
=| ds—l (very approx..aately) 


0 
' <a ' W? 22 
a du\ —_ ~iies 
= 14+(¢? ae-1=[ (1+ = 7 )ax-0 
[V (<*) i rere) 
S _ wep 
“+ eee see 
and the work performed by P therefore 
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Equating (1) and (2) we obtain :— 
p = SEE 
21 


so that the critical load in this case is inversely 
proportional to the length of the column. For a 
constant section, of course, it is inversely propor- 
tional to the square of the length. 

Example :—Len = 120 in.; radius of circular 
section at fixed end = 8in. We have :— 


I=ki= -, .. k = 26.8, E = 28x 108, 


3Ek 
27 
The form of the column is shown in Fig. 3. The 
radius of the section at the middle being 6.74 in. 
Euler’s load for uniform section of radius 6.74 in. = 
78.2 x 10°, or about 16 per cent. less than the 
taper column, although it weighs over 6 per cent. 


~P= = 93.8 x 10° b. 
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more. In fact, it is easy to show that if com- 


parison be made with the Euler load for a uniform 
section equal to that occurring at a distance 1, from 
the free end of the taper column, 


Weight of taper _ 4 a/ -y 
Weight of uniform — 4, 
Buckling load for taper _ , / 
7 re 5 


Buckling loadtor uniform ° 4, 

or, for equal weights of material, mas 
Buckling load for taper _ °, J l 

. eee ee ee aes ae 

4 


Buckling load for uniform 
Using a number of uniform columns of 5.657 in. 


radius (1, = a ) to support a given load, in place of 


taper columns of the above dimensions, would in- 
crease the weight of material used by 80 per cent. 
Next, considering the case in which the moment 
‘aertia of the section varies as the square of the 
aistance from the free end, let kx? = 1, k being a 
constant as before, and x the distance from the 
free end. To vary the work a little, in this case 
assume the curve of deflection to be similar to that 





produced by a uniform lateral load of w lb. per 
unit run. en 
E.1.2¥ =" of Ek. PY = 
d x d x? 2 
E.k. 24 =% (@ - 0, 
dx 2 
_ o(# wh 
E.ky = 3 (3 tz) + ro 
The work stored by the elastic forces in this case 
Twya, WP 


Again, 
: . , (av w? B 
| ds -{ n/t + (G2) -de=t+ ore 
0 0 
and the work performed by the end-thrust P is 
consequently 
= Pw 
214 EK? 
Equating (3) and (4), we get :— 
P=E.k; 
that is, the critical load is independent of the 
length of the strut for any given value of k. The 
same result is obtained if the curve of deflection is 
assumed similar to that for a cantilever with a load 
at the free end. 

Example :—Column of circular section, radius at 
base, 4 in.; length, 120 in. :— 

a _7R , a. me y 
I=kP= rm “k= E = 28 x 10; 
 P=90.1 x 10. 

The radius of section half-way up = 2.828 in., and 
a column with a uniform section equal to this, is 
equal in weight to the taper column ; but the Euler 
load is only 24.4 x 10', or exactly five-eighths of the 
load for the taper column. This particular form 
is illustrated in Fig. 1. 

Of course, in practice the top would not be brought 
to a point, but a little material added to prevent 
crushing at the top. The actual safe dead load that 
might be allowed on this column would be about 
one-quarter of 390,000 lb., or, say, 434 tons, allow- 
ing thus a factor of safety of 4. The usual factor 
of safety for wrought iron and for a dead load is 3 ; 
but columns are liable to eccentric loading, and this 
may increase the stresses considerably. 

As this form of column is more important than 
the last, the calculation will be given here for the 
main dimensions of such a column, assuming the 
load and length to be given. A column 6 ft. high 
is to support a load of 45 tons ; the section to 
circular. Take E = 28 x 10° for wrought iron. 
Allowing a factor of safety of 4, P = 180 x 2240, 
and since 

P = E.k, we have k = 180 = 2240 _ 144 
28 x 108 10,000 
Let R be the radius of the bottom section, then 


Th _ 144 
I r ke 10,000 * 2 * 7 
from which R = 3.12 in., or diameter = 6.24 in, 

In a similar manner the diameter half way up is 
found to be 4.42 in., and at one quarter the length 
up is 5.41 in., and so on. 

It follows from the geometry of the figure that in 
every case the uniform column of equal weight and 
length has a cross-section equal to that at the middle 
of the taper column, and that in every case the 
Euler load for this uniform section is five-eighths of 
that for the taper—that is, in the example last 
worked 112.5 tons, ora safe load of 28.1 tons. It is 
well known that for comparatively short and thick 
columns (in which the ratio length 

diameter 
about 20) that Euler’s formula is not applicable, 
and the uniform column will yield by crushing 
rather than buckling. For the same reason the 
advantage derived from tapering stops at the same 
point. This is shown clearly in the last example, for 
the yield-point of wrought iron is at about 16 tons 
persq. in. Allowing a factor of safety of 4, 45 tons 
would require a bearing area of 46 = 11.26 sq. in., 
with a diameter of 3.8 in. at the top; and the 
diameter at the middle is only 4.42 in. 

Columns of the above form with perfect freedom 
for one end, however, are net much used ; but the 
case serves as a standard from which the strengths 
of more useful forms may be readily deduced, and 
the form in which the utility of the above theory 
will be most evident is, perhaps, that of the column 
or strut hinged at each end. The usual pin-joint 
assumptions adopted in the statics of structures 
make of the majority of the compression members 
struts of this kind, and much weight may be 
saved by the adoption of taper, or, in this case, 
barrel - sha: members. ing thicker in the 
middle, it is a form, too, which better withstands 
such lateral pressures as gravity and the wind 
bring upen it. It is four times as strong as the 


(4) 


is less than 


end free strut of the same dimensions ; since, in 
buckling, although P travels twice as far for a given 
lateral movement, W, which varics as the aie of 
the length—and this is halved for the equivalent 
cantilever—is increased eightfold. The loads they 
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carry are not usually such as to bring them near the 
yield-point by crushing. 

The use of a factor of safety of 4 allows the calcu- 
lation to be started with a value of P equal to the 
actual load to be carried, and the working is much 
as before. 

Example :—Mild-steel strut 40 ft. long hinged 
at ends to carry 200 tons; find its chief dimen- 
sions. Taking EK = 30 x 10°, we have P = E. k. 


112 : rw Rt 
H k= . Again, I = —— =P, 
ence 7 ga z 
4 
., Rt _ 112 . (480), from which R=8.134 in., 
4 7500 
or diameter at the middle = 16.26 in. If be the 


radius of a section distant /, from the nearest 


hinged end - 4. | The diameter at one quarter 
the length from either end = 11.5 in., and at one- 
eighth = 8.13 in. 

The safe Euler load for a uniform strut of equal 
weight (diameter, 11.5 in.) = § x 200 = 125 tons. 
Using Rankine’s formula, with constants for mild 
steel and a factor of safety of 4, the safe load works 
out as follows :— 


. 21 x mw (5.75)? = 115.6. 


. when ou 
o[) oe (cae j 


The ratio! being here roughly 170, there is not 


much to choose between Rankine’s and Euler’s 
formule. 

Example :—Find the dimensions for a taper strut 
of circular section for a roof truss. Length of strut, 
10 ft.; load, 4 ton. E = 30 x 10° Answer :— 
Diameter at middle, 1.819 in.; at quarter length, 
1.28 in.; at eighth length, 0 909 in. 

Fig. 4 shows an elevation of a wrought-iron 
strut of rectangular section, 8.48 ft. long, to carry 
a load of 5 tons. The strut is 1 in. thick, and is 
sup to be stayed, to prevent it buckling out 
of the plane of the paper. 

In this case 5 x 2240 =k x 28 x 10°, and 


k= 2. Leth be the depth of the strut at the 
5UUU 


middle; then 
vv. § 
12 5000 
Let h, be the depth at a distance of 4.14 in. 
from either end ; then 
hy ee 1 2 ie. P 
= ® (i ) , and h, = 9.7 in. 
At one-quarter the length the depth = 2.32 in., 
and so on. 


x (8.48), .°. kA = 3.68 in. 
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Structural Enaineering. By JoskeH Huspanp, Assoc. 
Mem. and Watt Medallist of the Institution of Civil 
Engineers, Associate and Medallist of the Royal Col- 
lege of Science for Lrsland, &c. ; and WILLIAM Harsy, 
sometime Assistant in the Civil Engineering Depart- 
ment of the University of Sheffield. 337 Diagrams. 
London: Lougmans, Grsva and Co. [Price 7s. 6d. net. | 
On turning over the pages of this book the im- 
pression one gets is distinctly favourable, an 
impression which remains after a more detailed 
survey of its contents. The scope is sufticiently 
wide for general purp»ses of study and reference ; 
matters of special difficulty are not, however, 
included in this work, such as the design of rigid 
or two-hinged arches, suspension bridges, or other 
structures not occurring in ordinary practice. The 
opening chapter, dealing with materials of con- 
struction, has some useful hints upon the correct 
proportioning of concrete to ensure solidity, and 
other useful matter, but is too short to treat the 
subject in any sense fully. The consideration of 
loads and working stresse: follows for roofs and 
bridges chiefly’; wind-pressure is treated, but not so 
as to include some of the later conclusions based 
upon comparatively recent observations, though 
sufticiently complete for most purposes of design. 
The formule for working stress most commonly 
known are explained in some detail. A long and 
excellent — onj bending moment and shear- 
ing force fully explains the calculation of these 
quantities, and the construction of relative dia- 
grams. The use of ‘‘ characteristic points,” and their 
application to continuous girder problems, is dealt 
with at considerable length. Following this there 
is a chapter on beams, explaining the phenomena 
of flexure, and giving the usual methods of de- 


termining moments of inertia, &c., with many 
worked examples and studies of particular parts of 
built-up beams. 

The treatment of columns and struts is perhaps 
one of the best features of this book. An excel- 
lent general elucidation of the behaviour of columns 
under different conditions as to loading, and fixity 
or otherwise of the ends, is given, followed by an 
inquiry into different methods of calculation. 
Practical details of column construction are pre- 
sented, with an examination of the features of each 
worthy of notice. The authors adversely criticise 
a method of design applied to grillage foundations, 
in which the maximum bending moment in the 
projecting arms of distributing beams is said to 
occur at the edge of the column base. The argu- 
ment against this appears to be a little far-fetched, 
but it e1cs, if, indeed, it does err, on the side of 
safety. Many exercises in column design are worked 
in detail, cases being taken which further illustrate 
the principles dealt with. The authors, in dealing 
with plate-girders, adopt the modern heresy of 
extremely low values of permissible shear stress in 
webs ; this, though it does no great harm, leads to 
some extravagance. Shear stresses of from 2 to 
2.5 tons, as recommended, are much below the 
limits which have been worked to without signs of 
distress during many decades. The application 
of a column formula to diagonal strips of a web, 
without regard to the stiffening effect of corre- 
sponding strips in tension crossing these at right 
angles, is contrary both to common-sense and the 
teachings of long experience. The detailed con- 
sideration of riveted connections leads also, in 
some of the examples, to extreme results, but it is 
probable in these cases that the large number of 
rivets appearing to be necessary is due rather to 
low unit stresses than to defective method, stresses 
which are simply prudent when the connection is 
not fully examined, being too low when all possible 
effects are taken into account. Lattice or open- 
work girders receive a fair amount of attention, 
methods of calculation of the principal stresses, 
with worked examples, being given. The deflection 
of frames and girders is shortly treated, following 
which roofs of many types are inquired into, both 
as to stresses in the truss members and in wind- 
bracing and screens. 

The design of steel-work concludes with a 
chapter dealing with miscellaneous examples of 
some interest, following which the authors have 
a chapter upon masonry construction, treating the 
design of dams, retaining-walls, arches, &c. 

In the treatment of gravity dams the authors 
give a singularly lucid statement of the principles 
which have commonly been relied upon in the 
design of such structures, and further consider the 
question of intensity of compressive stress and 
distribution of shear by the light of more recent 
inquiry. Arched dams are dismissed with the com- 
ment that they are seldom adopted. It is not un- 
likely that Australian engineers would demur to 
this, and it is perhaps a pity no investigation of 
such structures is sometel. if only to help to clear 
up the difficulties of a problem which it is prob- 
able the authors of this work could treat usefully. 

This book is quite a serious contribution to 
engineering literature, and should be of value to 
students and to others. The descriptive matter is 
good, and strikes a happy mean between a rigidly 
mathematical treatment and treatment simply 

ractical. Yet neither side is neglected. he 
illustrations are exceptionally clear, and the figure- 
work well displayed. There is a sufficient index. 
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Spanish Sreet-Maxinc.—The production of steel 
ingots and casting steel in Spain last year was 322,981 
tons. The output for the seven years ended with 1911, 
inclusive, was as follows :— 

Year. 


Bessemer. Basic. 


Tons. Tons. 
1905 .. 113,470 150,000 
1906 .. 129,132 159,000 
1907 .. 135,184 161,000 
1908 .. 144,510 155,000 
1909 .. 148,479 158,000 
1910 .. 154,201 160,000 
1911 .. 155,581 165,000 


It will be observed that there was a not particularly rapid 
but still steady, progress in the output year by year 
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EGYPTIAN IRRIGATION AND THE 
ASSOUAN DAM. 


Ir is interesting to reflect that the dawn of 
civilisation first broke in lands -where the science 
and art of irrigation were essential to the support 
of a teeming population. Through countless ages, 
as a result of fluctuations of success and failure, the 
people of those countries have had ingrained into 
their inmost souls the belief that, to humanity, water 
is a blessing—the lack of it a curse. Land without 
water is but a parched and arid wilderness, and the 
truth of this is quickly brought home to dwellers 
under a glaring sun and in shimmering summer heat. 
With the line of demarcation so vividly drawn 
before their eyes, is it little wonder that the height 
of bliss should be represented in ancient scriptures 
by metaphorical allusions to well-watered gardens 
and springs in dry ground? The greatest blessing 
which the mind could fancy, or words depict, was 
typified by green pastures and rivers of living 
water; nor could anything excel the bounty of the 
promise which held out the hope that a man’s 
water should be sure, or that he should be like 
unto ‘‘a tree planted by the waters,” of which it 
could be said that she ‘‘spreadeth her roots by 
the river, and shall not see when the heat cometh, 
but her leaf shall be green; and shall not be 
careful in the year of drought.” In painful con- 
trast to such felicity there could be nought more 





graphically representative of misery than ‘‘a dry 


have only been so since the destruction of ancient 
Sabean works. One of the greatest calamities of 
Arabian history is connected with these under- 
takings. At Saba, or Marib, according to accounts, 
a great dam, partly of hewn stone, was built to 
impound water to the prodigious height of nearly 
20 fathoms, and extending across a valley two 
furlongs in width. The inhabitants, while it 
remained secure, were fortunate indeed, having, 
it is said, even water ‘‘ laid on,” as our expression 
is, to their houses, a rare thing in such parts. 
‘* But,” in the words of the Koran, ‘‘ they turned 
aside from what we had commanded them: where- 
fore we sent against them the inundation of El Arem, 
and we changed their two gardens for them into 
two gardens producing bitter fruit, and tamarisks, 
and some little fruit of the lote tree. This we 
gave them in reward, because they were ungrateful : 
is any thus rewarded except the ungrateful’” Asa 
result of the failure of this dam some two centuries 
or so before Christ, no less than eight entire tribes 
were forced to forsake the district it had served. 

If the accounts of its remains are trustworthy, 
the construction of such a work must have required 
a veritable army of industrious men for its execution ; 
but it may be doubted whether the undertaking was 
of greater difficulty than those successfully carried 
out in Mesopotamia, where both basin and peren- 
nial irrigation were iu use in very early times. 
Sir William Willcocks has recently thrown much 
light on this interesting district, which is com- 





to its former uses. The de ion thus utilised 
served the both of an escape and of a 
reservoir, the water being subsequently returned 
to the channels after flood, much in the same 
way as was first done in Egypt some 4400 years 
ago. But t and Mesopotamia both suffered 
from the blighting effect of the turbulent times 
following the rise of Arab power. Nimrod’s great 
dam was broken, and the artificial water-cuurses 
fell into neglect. The canals and works connected 
with Lake Moeris became dilapidated, and waste 
and solitude re to a more or less complete 
extent, in both countries, the former conditions of 
prosperity. 
ptian works connected with river control date 
back to times far anterior to those in which the 
Lake Moeris storage scheme was carried out, The 
oldest remaining to this day, a dam having a core 
of hewn stones, is at Koshesh. It is attributed to 
Menes (of about 7000 years ago), who by this 
means diverted the river from its channel and made 
it take a more easterly course. The modern works, 
therefore, in Egypt, to which the crowning touch 
has just been given in the completion of the raising 
of the Assouan Dam, have followed, after a long 
lapse of years of miserable uncertainty and insufti- 
ciency, in the train of achievements of far-reaching 
effect in the distant oem 
From the times of the Roman occupation to the 
days of Mohammed Ali little happened to the 
irrigation works in Egypt, save that they fell into a 
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and thirsty land where no water is ;’ or, of bitter- 
ness, than that rivers should be made dry and that 
the drink of the thirsty should fail. No passage, 
to those who know the hot and dust-blown countries 
of the Middle East, is more full of pathos than that 
in which the Preacher speaks of ‘“‘the pitcher 
broken at the fountain, or the wheel broken at the 
cistern”’—a touching picture, and aptly coupled 
to the solemn climax which must surely follow 
such conditions—to wit, ‘‘man goeth to his long 
home; . . . then the dust shall return to the 
earth as it was, and the spirit shall return unto 
God who gave it.” 

The Hebrew Scriptures are not alone in such 
references. The Koran often alludes to the bless- 
ings of water—in one place as being given to 
“‘revive a dead country ’—and it is well known 
that essential characteristics of the Mohammedan 
paradise are gardens well watered with “‘ rivers of 
incorruptible water” and planted with shady trees. 
The idea is retained to this day in the name given 
by the Arabs to Damascus, which, with its flowing 
streams and luscious greenery, they term the 
‘world’s garden” or the ‘‘ earthly paradise.” It 
1s revived, too, in the natives’ name for the Calioub 
Barrage in Egypt, which, to them, singe the British 
Occupation, has become the ‘‘ Kanatir el Khairia,” 
the “* bridge of blessings.” 

The use made by the people of different countries. 
of the water available to them has varied very con- 
siderably, according to the skill, understanding, 
and power of those responsible for their govern- 
ment. Thus in some places irrigation at flood time 
on the basin system alone was practised ; in others 
storage was adopted and perennial irrigation 
istituted. Large tracts of sandy and desert 
Arabia were once the scene of successful agricul- 


2,300,000,000 


pletely intersected by the remains of old canals 
and dykes. At one period the whole waters of the 
Euphrates and the Tigris were used for irrigation 
except at flood time. The scale on which opera- 
tions were carried on may be judged from the 
fact that canals were employed having so great 
a width as 400 ft. and a depth of 15 ft., and 
dykes were built—many remaining to this day 
—of over 100 ft. in width. To supply the irri- 

tion channels the rivers had to be dammed. 

e such achievement of venerable antiquity is 
attributed to the great Nimrod, who, in the neigh- 
bourhood of the modern Beled, constructed an 
earth dam across the Tigris, by which the water was 
held up 25 ft. and diverted over a bed of con- 
glomerate to the canals. So well chosen was the 
site that, very close to the remains of this ancient 
work, Sir William Willcocks proposes to place one 
of the barrages of his programme. 

This dam, now ruined, was a permanent work ; 
others were of a temporary nature, thrown across 
the rivers in flood time amid immense difficulties, as 
has been recorded by classical historians. The floods 
were often beyond all control, especially in the early 
days when protection works were incomplete. 
devastating were they liable to be that Sir W. 
Willcocks even considers the deluge to have been 
something in the nature of an inundation caused 
by the failure of earth-works during flood. He 
informed the members of the Royal hical 
Society, some little while since, that if had 
been an hydraulic engineer instead of a naval 
architect, he would have thought rather of saving 
his country by finding an escape for the Habbania 
flood, than of the preservation of his family b 
means of the Ark. The i escape whic 
Sir W. Willcocks then had in mind was subse- 
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bond operations, rendered feasible by water storage. 


which are to-day absolutely unproductive 


quently utilised in thedaysof the Babylonianempire, 
and one of the projects now on foot is to restore it 


worse and worse state. If the country has little 
else for which to thank the ruthless founder of the 
ruling dynasty, credit must be given to him for 
enterprise in at least two directions, which have been 
in recent years, and in the future will continue to 
be, of immense value to the people. Mohammed 
Ali was the first to introduce to the Nile Valley 
the cultivation of cotton, now the staple crop on 
which is based the peer: and prospective welfare 
of the people, and which has been the direct 
means of raising their country from the quag- 
mire of insolvency into which she was sinking 
deeper and deeper some thirty or forty years 
ago. The other venture, which, however, did 
not fructify till a later date, was his attempt 
to convert of the country from basin to peren- 
nial irrigation on a large scale. This was necessary 
if cotton was to be grown in large quantities, 
since it is a summer crop, and requires water when 
the Nile is low. The further development of 
the sugar-cane cultivation by the Khedive Ismail 
again increased the demand for water in summer, 
and it has been with the object of improving the 
supply for irrigation during this season that the 


So | greater part of the modern works have been under- 


taken in the Nile Valley, which is now practically 
completely converted from the basin irrigation to the 
a gy system, the last steps of the conversion 

aving been accomplished in 1911. The flood 
supply is still used for basin irrigation, so that the 
land still has the benefit of the fertilising silt 
carried by the water at that time. But two, if 
not three, crops can be grown where formerly one 
alone, or at the most two, was possible, and the 
valuable crops of cotton and sugar-cane are now 
assured of the water they require through the 
summer months, 

It was in 1831 that Mohammed Ali took his first 








measures in the way of conversion, and made the 
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attempt to construct a barrage across the Nile at 
the head of the Delta. The existing barrage at 
Calioub was a second effort, n. to the plans of 
Mougel Bey and Linant de Bellefonds, in 1843, but 
at the time scarcely more successful than the first. 
It was conceived, and the work inaugurated, with 
all the impetuosity of a headstrong Oriental ruler ; 
it was hurried in execution in response to ill- 
restrained impatience ; the engineers had to face 
all the difficulties of unwilling assistance and dis- 
honesty, so that failure was well nigh unavoidable, 
and the structure was finally abandoned in disgust. 
The success of the little band of British engineers, 
who, amid dismal forebodings and considerable 
ridicule, put their hand to the work after the Occu- 
— was due as much to the greater moral 
reedom under which they were able to work, as their 
own masters, as it was to their dogged determination. 
That honour was due to the French engineers for 
attempting the work under such difficulties may be 
— from the considerate acts of Sir Colin 


tt Moncrieff, who took the trouble to keep 
Mougel Bey informed of the progress and success 
of the reconstruction, and who was also instrumental 
in securing for him a pension from the Government. 
The raising of the Assouan Dam, the work of 
which is to be completed by the official inaugura- 
tion by His Highness the Khedive on Monday next, 
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and which we illustrate in our columns this week, 
concludes the large works of the programme 
adopted under Lord Cromer’s régime, and some 
résumé of what has been accomplished since the date 
of the Occupation may therefore not be out of place. 


Tue INAUGURATION OF THE IRRIGATION S&RVICE, 


Egypt now possesses some 6 million acres of 
cultive le lands. Though most of this had long 
been under a more or less satisfactory system of 
basin irrigation, only a portion of it was converted 
by Mohammed Ali and Ismail Pasha to the 
perennial system, so as to enable summer crops to 
follow those sown after the flood. The full 
development of the country is only possible if 
summer water can be assured, and, further, when 
the irrigation of sharaki, or high-standing lands 
seldom or never reached in former days in flood 
time, is arranged for. The task the British engi- 
neers set themselves to accomplish was nothing less 
than to carry the ideal of providing water for all 
such land as far as ible. According to Sir W. 
Willcocks, about 140,000 miliion cub. ft. of water 
are necessary for the summer supply, apart from 
demands which may arise in the future in connec- 
tion with possible reclamation in the Delta. 
According to Sir Maurice Fitzmaurice, 175,500 
million cub. ft. can be withdrawn, in an average 
year, from the Nile for this purpose without 
difficulty. 

The question of storage was, however, not 
mooted at first, as the irrigation service inaugu- 
rated under Sir Colin Scott Moncrieff in 1883 
was, at the commencement, greatly stinted in 
means. The department was able to touch merely 
































the fringe of the subject until, after the advent of 
Lord Cromer, it was clearly recognised that the 
rehabilitation of the country, and its rescue from 
bankruptcy, was only ible by taking every 
advantage of the gifts which Nature had bestowed 
upon her so lavishly. The little body of experi- 
enced men from India, none of whom now remains 
in the service, undauntedly set to work with what 
funds were allowed them, and by perseverance in 
the end accomplished more for the material welfare 
of the fellaheen than can well be imagined, on lines 
of the soundest form of philanthropy. 

The improvement of the canals and the recon- 
struction of the Delta Barrage were first taken in 
hand as being most feasible under the circumstances. 
The incidents of the reconstruction of this work 
have so often been recounted that we do not 
propose now to go into them at length. In 1885 
sufficient money was forthcoming for the work to be 
commenced. In 1890, after great labour and the 
resort te many interesting expedients, the under- 
water work was completed, and later, by the 
adoption of weirs down stream, the barrage was 
made to hold up 7 ft. more water than was origin- 
ally intended. These weirs relieved the head on the 
barrage itself, thus enabling the height of water 
impounded to be raised without increase of stress 
in the structure. These jand the barrage recon- 


1,000,000/. 
were completed in 1899, 
but the famous grouting 
operations on the bar- 
rage were carried out in 
1897 and 1898. The 
barrage consists of two 
‘regulating-weirs thrown 
across the Rosetta and 
'Damietta branches ot 
‘the Nile at the head of 
the Delta. The sluices 
‘are of 5 metres opening, 
and there are sixty-one 
on the Rosetta branch 
and seventy-one on the 
Damietta vranch. The 
object of the work is to 
hold up water in time of 


struction finally cost 
The weirs 





their chronological order, it will be a convenience 
to review these undertakings in the order in which 
they come on the Nile working south from the 
mouth. 


Tue Zirta Barrage. 


The Zifta Barrage serves practically two purposes. 
It is situated on the Damietta branch of the Nile 
some 80 miles from the sea and 53 miles from the 
Calioub e. Intimes of summer supply, when 
the Delta Barrage at Calioub is holding up its full 
head, the Zifta Barrage will hold up water to feed 
channels in the upper portion of the Delta, while 
at the time of increasing flood supply it is used to 
feed the main canals quickly, and so avoid having 
recourse to *‘ rotations ” in order to force the water 
towards the sea. ‘The length of some of the Delta 
canals is such that unless ‘‘rotation” regulations 
are resorted to, and the withdrawal of water tem- 
porarily stopped in this way at their southern ends, 
it is difticult wo get the water quickly to the north. 
The Zitta Barrage provides a supplementary supply 
to some of the main canals about midway in their 
length, and thus water is made to reach the people 
in tne north more quickly. 

This barrage consists of fifty-one 5-metre open- 
ings, with abutment piers between groups of 
teu, a navigation lock, and the necessary regulator 
works for teeding the canals. It is 422} yards in 
length and holds up a head of 13 ft. Above and 
below the line of the weir sheet piling was driven 
in two lines across the river (86 ft. 94 in. apart). 
Over these, extending up and down stream beyond 
the piling, was placed a concrete floor 3 ft. thick. 
Over this again was laid 6.9 ft. of rubble cement 
masonry, wuile on the up-stream side is an apron 
ot clay 49 ft. in width and 5 ft. thick, and on the 
down. stream side is a bed of sand and pebbles. Stone 
pitching is laid both up and down stream, so that 
the total width of the floor and pitching is 225 ft. 
Un the cement rubble floor the piers, 6 ft. 6} in. in 
width, were built, with an abutment pier, 13 ft. 14 in. 
in width, between each group of ten. ‘They are of 
brickwork, and are 44} ft. from front to back, the 
noses and tails being taced with ashlar. The sluice- 
gates are in two horizontal panels, an upper and 
lower, with rollers, and in time of flood can both 
be,drawn up and housed clear of the roadway on 
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low Nile to a sufficient height to allow of the summer 
irrigation of the Deltaic tracts. Until the British 
engineers came on the scenes the largest area culti- 
vated in summer in the Delta had been 600,000 acres. 
In 1884 water was held up to the height of about 
64 ft., and the area cultivated in summer promptly 
increased to 1,200,000 acres. In 1890 the area 
under summer crops rose to 1,520,000 acres as a 
result of a further heightening of the water-level, 
and finally was able to be increased to 1,700,000 
acres for an expenditure at the barrage of about 
one million sterling. 

Long before the completion of the work at 
Calioub, the Irrigation Department, encouraged by 
Lord Cromer, had developed a programme which 
included, not only the regulation of the Nile 
by such works as are there situated, but, in 
addition, the storage of water in times of abund- 
ance for use later when required by the summer 
crops. The complete project worked out by the 
British officials has resulted in the construction, 
in addition to smaller regulators, syphons, and 
other valuable works, in regulating-weirs at Zifta, 
Assiout, and Esneh, and of the great dam now 
finished at Assouan, to which works must be added 
those entailed by the conversion from one system 
of irrigation to the other. All form part of one 
scheme. The Assouan Dam, though only just 
brought to its final state, was the first to be com- 
menced. The Assiout Barrage was almost simul- 
taneously taken in hand and was completed in 1902, 
the year of the first opening of the Assouan Dam. 
The Zifta Barrage was commenced in 1901 and com- 
pleted in 1903; while the Esneh Barrage, begun 
in 1906, was finished in 1909. Although not in 


Fic. 2. Tue Assovan Dam. 
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the top of the barrage. This general form of weir 
construction was, it may be noted, due to Sir 
Benjamin Baker, and is now the standard for such 
works in Egypt. A navigation lock is provided at 
one end of the barrage. This lock is 39 ft. 44 in. 
wide and 213 ft. 3 in. in length between mitres. 
A balanced two-leaf bascule bridge of the usual 
pattern provides a roadway over the lock. The 
regulator head for the new Rayah Abbas Canal, 
built in connection with this work, has four gates 
of 5 m. (16.4 ft.) opening, and a navigation lock. 
The work on the Rayah Abbas Canal itself entailed 
the construction of several important syphons. The 
cost of these works, carried out by the Irrigation 
Department, was altogether 399,8331., of which the 
Zifta Barrage itself accounted for 286, 3341. 


Tue Detta Barrace at Cariovs. 


The Delta Barrage has already been sufticiently 
described, but it may here be said that its object is 
to head by Aor to supply the three main sections 
of Lower Egypt, each of which has, of course, its 
own regulation works. The three areas are re- 
spectively that east of the Damietta branch, 
that between the two branches of the Nile, and 
that to the west of the Rosetta branch. The 
three principal canals of these are the Rayah 
Taufigia, the Rayah Menufia, and the Rayah el 
Behera. In December, 1909, the regulator works 
for the Rayah Menufia suddenly collapsed. They 
were built sixty years ago, but were considered 
strong and sound. The whole structure was com- 
pletely destroyed in half an hour. Through it 
water was supplied in summer for 900,000 acres. 
Tt was essential that no delay should occur in re- 
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THE ASSOUAN DAM 





























Fic. 15. Hypravuiic Test or Teri-Taves 


most noteworthy of the recent works connected 
with the irrigat.on of the country. 


Tue Assiout BarRaGce. 


The Assiout Barrage is also a regulating weir. 
It is 408 miles from the sea, has a length of 897 
yards, and provides 111 5-metre (16.4 ft.) sluice- 
ways. It raises the summer level of the river, and 
holds up a head of 8.2 ft. for the purpose of increas- 
ing the supply of water to the large Ibrahimiyeh 
Canal and the Bahr Yusuf supplying the Fayoum. 
The contract was let in 1898 to Messrs. Aird and 
Co., Messrs. P. and W. Maclellan, Limited, Glasgow, 
supplying the iron-work. It was finished in 1902. 
In general type it is similar to other works built in 
recent years, as, for instance, that described above at 
Zifta, and that subsequently built at Esneh. It is 
of rubble masonry and ashlar. Sheet-piling cuts off 
any underground flow, and over this was laid a 
concrete bed foundation, above which again was 

read a rubble masonry floor, the total thickness 
of floor and foundation being 9 ft.10 in. Clay puddle 
and pitching extend up stream, and gravel and 
pitching down stream. e piers built on the floor 
are 6 ft. 6} in. thick, with abutment piers 
13 ft. 14 in. thick between groups of eight. The 
6-ft. 6?-in. piers are 42 ft. from back to front. 
Up stream the piers are rounded; on the down- 
stream side they are fiat. A navigation lock, 
52 ft. 6 in. wide and 262 ft. 5 in. long, is situated 
at the west end of the barrage. The sluice-gates 
consist of two horizontal panels having anti-friction 
rollers. Ia addition to the barrage itself, regulation 
works with nine sluice openings and a navigation 
lock had to be provided atthe head of the Ibrahimiyeh 
Canal. The amount of excavation work required 
amounted to 1,626,660 cub. yards, while 210,220 
cub. yards of rubble masonry and concrete were 
needed and 11,472 cub. yards of ashlar. The cast- 
iron piles totalled 4046 tons. The cost of the Assiout 
Barrage and regulator was 921,772I. 


Tue Esyra Barrace. 


The Esneh Barrage was fully described and 
illustrated in ENcineerine when it was opened in 
1909.* It is situated 643 niles from the sea, and 
its pu is to raise the level of the water so that 
it may be supplied with greater regularity to sharaki 
lands which were formerly reached only in years of 
exceptionally high Nile, and is also for usé in con- 
nection with the summer supply. The structure is 
965 yards long, and holds up water to a head of 
9 ft. 10 in. It consists of 120 sluiceways 5 m. 
(16.4 ft.) across. The piers are of the same widths 
as at Assiout, but the 6-ft. 6j-in. piers are 
47 ft. 34 in. from back to front, and the abut- 
ment piers oy + larger to provide for 
the extra head. Piling and floor construction of 


- 


* See vol. lxxxvii., page 173. 


Prior To GROUTING. 


‘a character similar to that at Assiout were also 
| employed, and the sluice-gates are also alike in type, 
but the lower leaf only is provided with free anti- 
friction rollers. A navigation channel on the west 
side is provided. This work was carried out by 
Messrs. Aird and Co., Messrs. Ransomes and Rapier 
being responsible for the iron-work. It was com- 
pleted eighteen months ahead of contract time. 
The excavation amounted to 1,200,000 cub. yards. 
The material included 42,000 cub. yards of concrete, 
80,000 cub. yards of granite rubble, and 166,000 
cub. yards of pitching. 


THe Assovan Dam. 


Above the Esneh Barrage, and some 753 miles 
from the sea, stands the Assouan Dam. Unlike the 
works hitherto mentioned, this is simply the northern 
wall of a reservoir. It is not certain whether it is 
the first to be constructed on the Nile. There are 
said to be traces of an ancient dam at Wady Halfa, 
but nothing is known of its history. Mohammed Ali, 
after the failure of the first attempt to construct a 
barrage at the head of the Delta, began to dream 
of a reservoir higher up stream, but died before 
his ideas materialised. The modern work is the 
result of the evolution of an idea which gradually 
shaped itself in the minds of the authorities as the 
prospects of the country became brighter. But, 
though Lord Cromer was anxious that the matter 
should be put in hand, it was for some time 
| impossible to do more than take a few preliminary 
|measures. The first steps to investigate schemes 
and sites were taken in 1888. In 1889 Sir W. 
Willcocks was deputed to make a more exhaustive 
study of the possible sites, Lieut.-Colonel J. H. 
Western having just previously examined and re- 
ported upon Mr. Cope Whitehouse’s scheme, The 
country studied extended as far as Wady Halfa, 
beyond which it was then impossible to proceed 
owing to the troubled condition of the Soudan. 
There were four main proposals, three of which 
involved dams in the Nile Valley, while the fourth 
| was the project of Mr. Cope Whitehouse, which in- 
volved the use of the natural depression of the Wady 
Rayan, south of the Fayoum, as a flood reservoir 
for the Nile, whence the waters could be discharged 
during the period of low Nile. The ultimate pro- 
posal by Sir W. Willcocks recommended a crooked 
chain of dams on the crest of the cataract at 
Assouan. An international commission was ap- 
eo to consider the scheme finally put forward 

y Sir W. Willcocks, with the result that the plans 
were rearranged. The decision was for a straight 
dam across the river, 1.21 miles long, giving sufti- 
cient sluice area for the passage of the whole flood. 
This dam was designed to hold up water to a level 
of 114 metres above the sea, the greatest head for 
which it was designed being 26 m. (85 ft.). The 
volume of water it would store was calculated at 2500 
million cub. m. (88,300 million cub. ft.), the re- 
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quirements of the country having been, as already 
stated, estimated at 140,000 million cub. ft. 

Through a regrettable concession to popular 
clamour the Egyptian Government ultimately de- 
cided that the water should not be impounded 
above a level of 106 metres above the sea. A 
reservoir of only 1000 million cub. m. (35,300 mil- 
lion cub. ft.) was thus procurable, but under the 
new conditions Sir W. Willcocks devised a dam 
with a section which he thought would allow it to 
be safely raised by 6 m. (19 ft. 94 in.) at a future 
date, if such a step should ultimately be decided 
upon, merely by adding to the crest of the struc- 
ture. The work was commenced in 1898 and 
opened in 1902, a year ahead of contract time. As 
a nation we may be considered to have an indirect 
financial interest in the work. The scheme had 
been considerably delayed on account of the heavy 
expenses to which Egypt was put at the time. 
The Soudan campaign was being prosecuted, and 
to enable this to be carried on it will be remem- 
bered that England advanced to the Egyptian 
Government the sum of 750,000/., for which she 
has since relinquished all claim. At the same 
time arrangements were made with Sir E. Cassel 
by which the contractors received their regular pay- 
ments, though the payment for the construction of the 
dam by the Government was deferred, and spread 
over thirty years. It was situated above Assouan 
on the cataract, and the reservoir extended up the 
valley for a distance of 140 miles. A section of the 
valley affected is shown in Fig. 1, page 833. 

The dam, of which the old and new sections are 
shown in Figs. 2, 3, and 5, pages 834 and 835, con- 
sisted of a straight wall with an up-stream face 
having a batter of 1 in 18, while the slope of the 
down-stream face was 1 to 14, except for the 
upper portion. The work had to be spread over 
several seasons, between the floods. The rock 
foundation was inferior in places, and no less 
than five times the excavation provided for in 
the contract had actually to be done to secure a 
good footing. With every additional inch of 
depth, the difficulties aecumulated, since, after 
sound rock had been reached, the masonry had to 
be built in before the flood came. In some cases 
excavation was carried out to more than 38 ft. 
below the anticipated depth. With sun tem- 
peratures of 160 deg. Fahr., and the maximum 
not below 140 deg. for a month at a time, such 
deep trench work as was required was extremely 
trying. Fig. 4, page 835, shows the depth at which 
sound rock foundation was reached at the different 
parts of the dam. At times night-work had to be 
resorted to to carry operations toa safe stage before 
abandonment for the season. The cost amounted 
to 2,450,0001., and the undertaking involved 
excavation to the amount of 824,000 cub. yards, 
the masonry built totalling 704,000 cub. yards. — 

The dam was provided with 180 sluices at various 












PLATE CXIV. 


ENGINEERING, DecemsBer 20, 1912. 


(‘988 eng any OF) 














"'€ NV Z ‘SON SLEQ SOINIG LV NVQ 4O LOOg LV NOILVAVOX@ ‘§T “SIg 























‘VIT ‘ON Lag SOINIg LV TIVAA FHL ONINGMOIHY, ‘ZT ‘DI 





“ANG OSV, FHL LV TIVAA AHL ONINGMOIHY, “TT “Sg 




















‘NOGNOT ‘SHOLOVYULNOO “OO GNV CYIV NHOL ‘SUSSHUN 


WV d 





(‘egg abog aas ‘uoudiusag 407) 





NVQOOSSV HHL 














PLATE CXV. 











MESSRS. JOHN 


(For Description, see Page 833.) 







ASSOUAN DAM. 


AIRD AND CO., CONTRACTORS, LONDON. 




















THe CompLeteD WALL IN DeceMBER, 1910, LookinG East. 




















Fic. 18. Tue Dam with CREST APPROACHING COMPLETION, LOOKING East. 
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THE ASSOUAN DAM. 
MESSRS. JOHN AIRD AND CO., CONTRACTORS, LONDON. 


(For Description, see Page 833.) 

















Fic. 19. Up-Srream Swe or Dam, LooKiInG West; CREST NEARING COMPLETION. 
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Fic. 20. Down-Srream Sipe or Dam, LooKinG West; CREST NEARING COMPLETION, 
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JUNCTION OF Dam anp Lock-WaALLs. 











Fic. 26. Deep Excavation at JUNCTION OF Dam anp Lock-WaALLs, 











Fic. 29. Stvuice No. 1, Set 1; West Env or Dam. 
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levels, as shown in Fig, 4, having in the aggre- 
te a total free area of 24,000 sq. ft. As originally 
Built, the sluice-gates were on the Stoney roller 
system, except for 50, which were sliding gates. 
To some of the latter, however, alterations were 
subsequently made, so that they had what 
amounted to auxiliary sluices fitted with rollers. 

As first used, the sequence of operations was 
as follows in an average year :—Early in July all 
sluices were open while the Nile began to rise, and 
so remained open until the silt-bearing flood-water 
had . Daring an average flood the amount of 
solids in suspension at Assouan is 1130 million 
cubic feet in August, 495 million in September, 
265 million in October, and 141 million in Novem- 
ber. By December the water is thus comparatively 
free, and it was then gradually impounded by 
closing the gates at the various levels im succes- 
sion. The reservoir was filled by the end of 
February, and the remaining sluices were then 
closed as the river flow diminished, until all but 
the top sluices were shut, and these remained only 
half open. The discharge then was about 17,680 ft. 

r second, compared with 353,000 cub. ft. at full 
flood. The reservoir supply was then drawn upon 
as the river supply continued to fall, and the dis- 
charge was raised by degrees to 26,000 cub. ft. per 
second, and then increased as the summer wore 
on, until in July the reservoir was again empty. 

It was soon evident that the progress e by 
the country could brook no such limitation as the 
decision to lower the original height of the dam 
carried with it. Sir W. Garstin was very emphatic 
on this point, and the question of raising it soon 
became a live one. In Sir W. Willcocks’s opinion, 
his design provided a ready means of doing this. 
In the meantime, however, matters had arisen 
which put a different complexion on affairs. On 
the down-stream side the rock was found to be 
suffering from serious erosion below the higher 
sluices. To cope with this Sir Benjamin Baker sug- 
gested a large amount of apron protection below 
the dam. This work was carried out in due course 
and completed in 1906. It may be seen in Figs. 17 
and 18, Plate CXV. About the same time 
Messrs. Atcherley and Pearson advanced their 
theories, which so seriously disturbed the minds of 
many engineers as to the strength of dams. These 
were, however, subsequently refuted, the investiga- 
tions of Messrs. Wilson and Gore, described in their 

per read before the Institution of Civil Engineers 
in 1908, being largely responsible for this. Sir W. 
Willcocks also pointed out that, whereas his design 
allowed for the raising of the water level by 6 m. 
(19} ft.), it was proposed actually to raise it by 
7 m. (23 ft.). The war in the Soudan having termi- 
nated and exploration having thus become possible 
in the higher reaches of the Nile, these regions 
had received attention. As a result of his studies, 
Sir W. Willcocks suggested the possibility of dams 
above Gondokoro and Nasser. These, however, 
would involve much re ed work in order 
to bring the water without serious loss down to 
“gypt. The suggested utilisation of the Wady 
Rayan was also revived. This had been abandoned 
at the earlier stage, since impounding water 
in it would only furnish a diminishing supply 
as the requirements increased. Thus it would 
furnish _ in April and May, less in June, 
and very little in July. It was now poin 
out that if flood water were drawn off into the 
Wady Rayan depression, this water could be first 
used on the river supply failing, and afterwards, as 
the discharge from the Wady diminished, it could 
be supplemented by the water stored at Assouan. 

The decision, however, rested with Sir Benjamin 
Baker, who, after prolon study of the prob- 
lems involved, decided t the dam coll be 
raised without risk if the work were carried out on 
lines he suggested, and Messrs. Baker and Hurtzig 
have been associated with this, as with other Egyp. 
tian irrigation undertakings. Their plans provided 
for the raising of the masonry crest by 5 m. (16.4 ft.), 
the water level by 7 m. (23 ft.), and the thickening 
of the dam by 5 m. (16.4 ft.). Figs. 1, 3, and 5 
(pages 833 and 835) give sections which show the 


old dam and the newly-added work, by which the | 1909. 


capacity will be increased from nearly 1000 million 
cub. m. (35,300 million cub. ft.) to 2300 million cub. 
m. (81,190 million cub. ft.). The estimated cost 
was 1,500,0001. 


Tue HEIGHTENING OF THE Assovuan Dam. 


In 1907 a contract was placed with Messrs. John 
Aird and Co, for the heightening of the Assouan 








Dam. The work was not nearly so difficult an 
undertaking as the original construction of the 
dam, but for special reasons to be executed 
in a manner which rendered it necessary to 
spread it over five seasons. The reason for this 
lay in the fact that the extremely wide ranges of 
temperature prevalent at the site rendered it 
necessary for sufficient time to be allowed to ei 
before the new and the old masonry were bonded 
together. The work of thickening was carried out 
practically in two seasons; work at either end 
occupied a third, and the actual heightening of the 
crest was carried on last year and this. Fig. 4, 
page 835, shows the sequence of ae. Fig. 3 
shows a section of the east end of the dam, where 
it is of solid construction. Fig. 5 shows a section 
where the dam is pierced, taken near the centre of 
the dam, where the original foundations had to be 
carried down to a great depth in order to reach 
sound rock. The new dam a thickness at the 
top of 36 ft., compared with the 23 ft. of the old. 
The new roadway has a width of 29 ft. 6 in., against 
the old width of 18 ft. 4 in. 


Tn order to meet the trouble of temperature 
variations the following plan, recommended by Sir 
Benjamin Baker, was adopted :—The new masonry 


was built up in front of the old, but a space varying 
from 2in. to about 6 in. was left between the 
two. The dam throughout its length was divided 
into compartments made by chase stones, the 
intervening space increasing towards the centre of 
each compartment. When sufficient time had been 
allowed to elapse for the temperature of the two 
masses to have become equalised, cement grouting 
was run in between the old and new masonry. 
The face of the old masonry being rough, the 
stones had to be dressed for the chases, and subse- 
quently some additional precautions had to be taken 
to prevent the grout spreading to the neighbouring 
bays. Figs. 11 and 12, Plate CXIV., give a good 
idea of the work of thickening the wall. The new 
wall was built without any under support except 
that provided by a number of 1}-in. steel rods, 
8 ft. long, one being provided for every square 
metre. These rods were sunk to the extent of 
4 ft. in the old masonry, as shown in Figs. 11 and 12, 
and formed supports until the building was com- 
pleted by the grouting. Fig. 11 shows the care 
taken to keep the work damp when necessary, and 
also to prevent the grouting space from becoming 
blocked with débris. This figure shows work on 
the solid east end of the dam, where the new work 
entailed excavation in the rock. Figs. 12 and 13 
show different stages at points where there were 
sluices. 

The work was done, of course, with the gates 
shut, and any leakage was carried off when neces- 
sary by pipes, as shown in Fig. 13, sudds being 
used where necessary on the down-stream side of 
the dam. The wall shown in the background of 
Fig. 13 is part of the apron work for a set of sluices 
on a higher level than those near at hand. Fig. 14 
shows the work at the east end of the dam with the 
thickening completed, and in the distance the 
heightening work is to beseen proceeding. Before 
the heightening could be taken in hand the old and 
new work in the wall had to be bonded by grouting. 
In order to ensure satisfactory work in this im- 
portant matter, tell-tale pipes were embedded in 


ted | the new work, extending through from the outside 


to the intervening space to be filled in. These pipes 
were at various levels, and, before grouting com- 
menced, the compartment about to be treated was 
subjected to a water test, as shown in Fig. 15, page 
836. In this figure only the lower tell tales are 
shown working, but other pipes will be seen above 
the sluice openings and elsewhere, and these would 
work as soon as the level rose high enough for them 
to be reached. The actual grouting operation is 
shown in Fig. 16. Mixers driven by portable 
engines were employed and the grout fed into the 
space by flexible piping. No trouble was experi- 
enced with this Ans except that the men had to 
be trained to it, and it took rather longer than was 
expected. It is reported, however, to be ‘‘ abso- 
lutely perfect.” Grouting was begun in November, 
, on finished two years before, and 
finished in 1911-12. Very good ideas of the later 
stages may be obtained from Figs. 17 to 20, 
Plates CXV. and CXVI. Of these, Fig. 17 shows 
the wall with the stonework thickening completed. 
Fig. 18 shows the dam from the down-stream side, 
looking east, when the crest was approaching com- 
pletion. Figs. 19 and 20 give two other views, 
the former looking at the dam from the up-stream 








side, and the latter from the low side. They illustrate 
how the material was brought to the wall in boats. 
Both these views are taken from the east shore 
looking west. Fig. 20 gives some idea of the mass 
of foliage in the neighbourhood of the staff build- 
ings, where a good deal of ground is now laid out 
in pleasant gardens, where formerly there was not 
a tree to be seen. 

The sluice openings in the new work are slightly 
loftier than in the old. At the sides and floor the 
new work is flush with the old. In the original 
dam 30 of the lowest sluices were lined with cast 
iron, byt this was merely done to expedite the 
work, About 110 tons of iron went to each sluice- 
opening. In the new work no cast-iron lining is 
used, A good idea of the work at a sluice open- 
ing may be obtained from Fig. 12, while Fig. 29, 

ge 837, shows the interior of the sluice nearest 
the locks at the west end of the dam, where 
the water has to be diverted on the lower side of 
the dam. At the east end of the dam the work is 
carried into solid rock, as shown in Fig. 27, 

e 837. The dam for some distance at this end 
is not pierced. In the original dam no spillway 
was provided. In the new structure spillways 
are furnished. Figs. 19 and 22, Plates OXVI. and 
CXVII., show the arched spillway openings on the 
up-stream side of the dam. Where the dam is 
pierced, these openings lead to the sluice-wells, 
and water ing down the wells can escape 
behind the gate and out through the sluice open- 
ing. In the — of the dam where there are no 
sluices the arched spillways are carried right 
through the wall, as shown in Fig. 28, page 837, 
where the floor of one opening may be seen with 
the arch roofing commenced at the right hand. The 
down-stream mouths of these arched spillways in 
the solid part of the dam are seen in Fig. 20. 

At its western extremity the dam ends in the 
lock structure. The point of juncture on the down- 
stream side is shown in Figs. 25 and 26, page 837. 
At this point the work suffered a slight interrup- 
tion, as the foundation had to be carried so low 
that it was thcught inadvisable to proceed with 
it while the reservoir was full. Figs. 6 to 10, page 
835, show the work added to the locks to make them 
suit the new height of the dam. The lock-walls at 
No. 1 Lock have been raised 16.4 ft.; at No. 2, 
13.1 ft. ; No. 3, 13.1 ft.; and No. 4, 19.7 ft. ; 
while a new lock (No. 5) has been added at the 
lower end of the flight. The fourth lock of the old 
flight used annually to be submerged during flood, 
rendering the — to No. 3 Lock somewhat 
dangerous. The last lock of the present flight has 
walls 13.1 ft. above the level of those of the 
original lock No. 4, and this danger is now 
removed. The flight of locks looking up stream 
from the lowest is shown in Fig. 21, Plate CX VII. 

The up-stream entrance to the locks is shown in 
Figs. 22, 23, and 24, Plate CX VII. The heighten- 
ing of the dam entailed the provision of new gates 
for the No. 1 Lock. The gates used at the Assouan 
Dam are single-leaf sliding-gates of a rather unusual 
character. Owing to the great range of water- 
level, the upper locks are very deep, and the 
highest gates are 78 ft. 9in. from top to bottom 
for a width of opening of only 32 ft. 2 in. 
The other gates are now 59 ft., 52 ft. 6 in., 
45 ft. 11 in., 36 ft. 1 in. The gates are sus- 

nded from a carriage ruuning on a roller-path. 

is path is partly carried on a bascule and partly 
on the lock-wall. A recess is provided in the lock- 
wall on the land side, and in this the gate is 
housed when open for the passage of boats. 
Fig. 23 shows one of the new and tallest gates in 
position. The fish-bellied bascule is seen above it, 
and above the bascule girder are eight vertical 
hydraulic cylinders for working the foot and face- 
valves in the gate (which take the place of equalising 
conduits in the lock-walls), a“ two horizontal 
cylinders for running the gate in and out of its 
recess. The variation of water-level when the 
reservoir is full and empty is so great that it was 
impossible to float the gates by making them in 
the form of caissons. ey are therefore merely 
suspended from the carriage by fourteen rods. 
There are four face-valves, and, in addition, four 
foot-valves to encourage scour along the lock floor. 
In Fig. 32, page 848, we give an illustration of a 
gate in process of being housed. In Fig. 33 the 
gate has been housed completely, and the bascule 
is being raised to allow of the passage of boats. In 
Fig 21, Plate CX VII., two bascules will be seen 
in their final vertical position, and the tops of 
the gate-carriages are noticeable above the lock- 
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Fic. 30. Movine a Gate DOWN 


walls. Above are three gates in position across 
the leck. 

On the heightening of the lock-walls two new 
gates, 78 ft. 9 in. high, were introduced in the 
recesses Nos. 1 and 2. The original No. 1 gate, 
59 ft. high, was moved and put into No. 3 recess, 
shown in Fig. 7, page 835. No. 2 gate was cut 
down to 52 ft. 6 in. from 59 ft., and installed in 
recess No.4. The original No. 3 gate was removed 
to No. 5 recess without alteration, and the old 
N o. 4 gate was removed and placed in No. 6 recess, 
with the suspension-rods, &c., suitably lengthened. 
The old No. 5 gate (26 ft. 3 in. in height) was 
dismantled and used in the construction work, 
and will be kept as part of the auxiliary plant 
for use on repairs in the locks. The method 
of carrying out these various movements was of 
considerable interest. All traffic in the locks was 
stopped from December, 1909, to December, 1910. 
At the end of December, 1909, the 26-ft. 3-in. gate, 
which weighs 42 tons, was removed from its recess 
in the manner shown in Fig. 32, page 848. It 
was divided into two parts and removed to the 
up-stream end of the locks, where it was floated 
into the entrance (Fig. 24, Plate CX VII.) and 
hoisted into position, as shown in Fig. 33, page 
848. It was here used to dam back the autumn 
flood, its height being increased by baulks, and 
thus allowed the original gates, Nos. 1 and 2, to be 
moved to their new positions in Nos. 3 and 4 





THE Locks into a New Recess. 


recesses, and the new gates to be built in their 
place. The use of the gate in this way obviated 
the necessity for a high sudd at the lock entrance, 
with its attendant heavy expense. 
Having secured this gate in position at the 
lock entrance, those which had to be removed 
to new positions were run out on to their bas- 
cules, packed up and disconnected from the car- 
riage. The frames carrying the face and foot- 
valves were also removed. The suspension-rods 
were then removed, and new ball-bearing washer- 
rods substituted, and each gate lifted by these to a 
certain height above the floor-level, where it was 
ya up, as shown in Fig. 34, page 848. Two 
all-and-socket pivot castings were then fixed to the 
underside of the bottom girder, and the gate was 
lowered on to two special bogies carrying the cup 
centres. As will be seen in Fig. 30, above, and 
Fig. 34, page 848, the track for one bogie began at 
right angles to that of the other, and then swung 
round through 90 deg. It will be plain from Fig. 30 
that by this means the gate could be swung so as to 
int down the lock, and when this position had 
n reached the bogie tracks were relaid as a single 
straight line down the lock. Each gate had to 
travel 175 yards, and lock-sills had therefore to be 
negotiated. When a sill was reached the track 
was run ahead into the next lock on piled sleepers, 
and when clear of the sill the sleepers were gra- 
dually removed and the track and gate lowered to 





the new level. On the recess being reached into 
which the gate was to be placed, the was 
reversed and the gates successfully Sooned and 
fitted to the carriage and bascule. The tallest 
gates thus manceuvred weigh over 92 tons with 
gear removed, and the difficulties of moving such 
heavy and unsteady masses on two bogies will be 
readily appreciated. The manner of steadying the 
gates at the top, by guy-ropes to the lattice sus- 
pension towers, is shown in Fig. 30. A great 
deal of credit is due to Messrs. Ransomes and 
Rapier for the accomplishment of this work on 
oe novel lines. By the time the reservoir had 
to be filled the two new gates were completed. 
They were therefore closed, the head being divided 
between them, and work was subsequently able to 
proceed below as the water fell. 

The bascule girders for No. 1 lock have been 
strengthened to suit the greater weight of the 
new gates. New jamb castings, &c., of increased 
height, were, of course, also required. In place 
of the small two-leaf bascule road bridge across 
the 32-ft. entrance of No. 1 Lock, a new steel 
swing bridge has been installed. It is 22 ft. wide 
between parapets, and is shown in Figs. 22 and 24, 
Plate CX VIL., and Fig. 31, page 840. It will accom- 
modate two 2-ft. 6-in. gauge trolley roads and a crane 
road. The floor is of 3-in. planking, and is designed 
for a distributed load of 1 cwt. per sq. ft. The 
bearers and cross-bearers are strong enough to take 
a concentrated 5-ton load on a 3-ft. wheel-base 
trolley. The travelling-crane which passes over it 
and along the road on the crest of the dam is of 
25 tons capacity and weighs about 100 tons. It 
has eight wheels in pairs of two, and owing to 
exigencies of design two pairs carry 35 tons each, 
giving wheel-loads of 174 tons. The girders of the 
bridge are of plate and sections. A roller-path 
is provided to take all the weight of the bridge. 
The tail is curved and balanced. Turning is 
effected by hydraulic gear, which may be seen in 
Fig. 31. Blocking-up gear, consisting of two toggles 
worked by pull-rods and worms is provided at the 
nose, and a lock for fixing the bridge before block- 
ing up. 

In addition to this work and that connected with 
the lock-gates, Messrs. Ransomes and Rapier have 
supplied ninety complete sets of new wire ropes for 
the lowest sluices. The ropes from these have 
been removed, respliced, and used for the sluices 
on the next level, and soon. A certain amount of 
stiffening has been done to twenty-five sluice-gates. 

When the dam was first built three safety curtains 
weighing 18 tons were supplied, also by the sametirm, 
so that sluices could be closed and work done at 
them though the reservoir might be full. These 
curtains consisted of steel rails of heavy section, 
9 in. apart and wired together, pieces of teak 
being fitted between the webs, and the whole 
being made water-tight with rubber strips let 
in. Arrangements were made whereby these 
curtains could be rolled up, or unrolled over 
a sluice opening. Since the heightening these 
curtains have been strengthened, and one has been 
cut up and used in reconstructing the other two. 
The curtains when in use are suspended from 
girders, shown in Fig. 22, Plate CXVII., from 
which also are suspended grids of heavy rails placed 
over the lowest sluices. 


Tue ARcCHZOLOGICAL INTERESTS [NVOLVED. 


As the building of the dam at Assouan to its full 
height was deferred as a result of the loud-voiced 
objections of archeologists and tourists in 1898, we 
shall not be out of place in discussing such matters. 
It is hard to conceive that there were, and are, people 
who would put the preservation of picturesque 
ruins before that of their fellow men. The reproach 
of the millions of money lost to the dwellers in the 
Nile Valley through all these ten years lies at 
the door of those who, whatever their disposition 
ordinarily towards the poor and needy, prevailed 
upon the Egyptian Government to abandon its 
original project. 

It must be admitted that utilitarians are often 
among the least considerate of mortals. They put 
to use whatever is most handy in their need, and 
archeologists have, in consequence, often suffered. 
Even now the gradual destruction of ruins proceeds 
in Egypt practically unchecked. Valuable remains 
are daily demolished by the fellaheen in quest of 
sebakh, and it is physically impossible to prevent 
this raiding. What country is there indeed in 
which the works of the forerunners have not 
become the quarries of their successors? Egypt 
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abounds with such examples ; the casing of the 
pyramids and complete temples have thus been 
removed, and pa have disa )- Ie 
Arabia one of the most valuable of the Semitic 
monuments was romantically rescued after having 
been long built into the wall of the great haddaj, 
or well-pit, at Teyma, so strikingly described in 
Doughty’s ‘‘ Arabia Deserta.” . Similar instances 
might multiplied. In connection with the 
very work now under notice a case of this kind 
arose. The neighbourhood of the dam is charac- 
terised by great outcrops of granite which are 
covered with innumerable graffiti of varying interest 
and value, much as in Western countries prominent 
positions are now chosen for purposes of advertise- 
ment. At the commencement of operations, in 
obtaining stone for the dam one such inscription 
was destroyed by a sub-contractor, but only one ; 
for Mr. A. E. Weigall, Inspector for Upper Egypt 
of the De ent of Antiquities, promptly set to 
work, and ‘marked with prominent white paint 
all inscriptions of this nature, as may seen to 
this day, and thenceforth the activities of quarry- 
men were restricted to localities where there was 
nothing of the kind to be lost. 

But if utilitarians, driven often to extremity, are 
thus apt to be regardless of the wishes of others, 
it must be admitted that the antiquarian is often 
no less inconsiderate, and, in addition, quite 
irrational, for, on the one hand, we are told that 
relics of the past must not be destroyed, and at 
the same time if steps be taken to restore works 
falling into ruin, the complaint is raised that their 
value will be lost, because the new work will 
spoil the old. We completely fail to recognise the 
logic of the attitude often — with regard to 
the excellent preservative work constantly being 
carried out, under the best advice, for instance, on 
the cathedrals in this country. A way out of the 
Assouan difficulty of 1898, by the removal of the 
Phile treasures, at the estimated cost of some 
200,000/., to the island of Biggeh, put forward by 
Sir William Garstin was, it will be remembered, 
scornfully rejected. 

As Philse thus could not be moved, the Govern- 
ment did its best to preserve the ruins in situ, and 
expended some 22,0001. on this work ; grouting 
and underpinning were resorted to with such good 
effect that, to-day, the temples stand more firmly 
than for a long time past. The group of buildin 
is hard to appraise at its true value. Undoubtedly 
in the past it has owed its admitted attractiveness 
to its picturesque situation quite as much as, if not 
more than, to its archeological value. The temples 
are all of later date than 360 B.c., and many other 
examples of the same Leap exist, as, for instance, 
at Karnak, Edfou, Dendera, Esneh, and other places. 
They do not belong to the heroic age of Egypt, and 
on some of the walls are depicted scenes which are 
nothing more than pseudo-historical. On the other 
hand, they present, among others, sculptures which, 
if not unique, are of great interest, while the grace 
and delicacy of some of the buildings is far-famed. 
However, to sincere searchers after archeological 
facts, the ruins remain accessible and open for their 
inspection if they but take the trouble to time 
their visit suitably. To such, except for the loss 
of colouring i some slight uction of the 
original crispness of the sculptures, the ruins will 
not have suffered in any respect. To the tourists 
and the picnic parties the lack will be greater; but 
should the ephemeral pleasures of such as these 
ever have been allowed to stand in the way of the 
welfare of the fellaheen and the pro of the 
country ? We most emphatically think not, and we 
believe that this saner view has gradually been 
dawning on the mind of many who, formerly, were 
vehement in the denunciation of those respon- 
sible for the original plans of the dam. ow 
that that structure is raised, little in the winter 
will remain of Phile above water, save the first 
and second pylons, with, we believe, the roof of 
the hypostyle of the Temple of Isis, and the upper 
parts of the Temple of Augustus and Trajan ; its 
attractiveness to the average visitor will have ceased, 
though the archeological value will have scarcely 
diminished. 

On the decision to heighten the dam having been 
reached, the Government, with commendable enter- 
prise, deputed Mr. Weigall to make a thorough 
examination of all the archeological remains in the 
200 miles of river affected. No sooner had Mr. 
Weigall returned from his inspection and made his 
report, than Sir Gaston Maspero took the matter 
in hand. One official was despatched to carry out 
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restoration work, scholars were sent to copy inscrip- 
tions, and the excavation of every known ceme- 
tery within the affected area was systematically 
carried out. The important temples affected are 
shown in Fig. 1, page 833, which gives a section of 
the reservoir length of the valley. Including Phils 
they will be seen to be no more than five in number, 
though in addition certain forts and buildings of 
brick will be irretrievably lost, as will also one or 
two small temples of lesser importance. The chief 
temples will not be lost, but, on the contrary, have 
gained by the raising of the dam. 

The first of the four up the river after Phil is 
the Temple of Dabéd, a structure dating from the 
Ptolemaic or Greek period. This has been repaired 
and is now in g condition. The next is the 
Temple of Taifa, of the Roman period, which has 
for long been in a bad condition, but has now been 
preserved. The next is the most important of all 
—namely, the great temple at Kalabsha, a temple 
of the Roane iod, dating from about 30 B.c. 
This has been largely rebuilt. Four years ago 
it was in a state of complete ruin. The colon- 
nade had collapsed and the roof had fallen in, 
so that the interior was a mass of débris. To- 
day it stands as it did years earlier, before ever 
it fell into a dilapidated state. Its condition has 
been vastly improved by the restoration thus 
undertaken, which, had it not been for the raising 
of the dam, might not have been even considered 
for years to come. Further up is the Roman 
temple of Dekka, on which a great deal of restora- 
tion work has been done, so that it will be as 
strong when inundated as it was formerly when 
standing in good condition. In addition to this 

ood work, the temples at Dendour, Gerf Husain, 
‘1 Sabua, Amada, Der, and Abu Simbel have all 
received attention. Some were filled with sand 
and rubbish, and have been excavated and cleared, 
while to others have been done needed repairs. 
Finally a temple at Maharraka, of the Roman 
period, which was completely ruined, has now been 
re-erected. This temple stands at the Ufil Dunia, 
of Fig. 1. 

The raising of the Assouan Dam has thus resulted 
in the preservation of much that would other- 
wise have been allowed to remain in ruin, and 
though some of these remains will be inaccessible 
during part of the year, they will in future actually 
be more interesting to the student than in the past. 
They will lose only by the destruction of the 
colouring on the submerged and dampened = 
tions, by a water-level mark, which, however, does 


not affect their interest to the student, and by a| 


softening of the sharp lines of the sculptures due 
to the action of salte in the stone. This slight 
disintegration at the has proceeded at 
Phile, but it is found that after a little time the 
process stops, as the salts are removed by the water. 





New Swine Briner, showine Hypravutic Operatinc GEAR. 


It is the opinion of competent judges that the 
damage thus done is arrested before any serious 
harm befalls the inscriptions and other works. 

The thanks of all interested in antiquities 
are therefore due to the Egyptian Government, 
which, though reluctantly compelled to withdraw 
to some extent facilities of one kind, have 
more than made this good by substituting far 
greater benefits. There are few governments 
in the world which would willingly expend in 
the course of a few short years, as the Egyptian 
Government has done, a sum of over 100,0001. 
in the preservation of remote monuments for the 
benefit mainly of foreign visitors, and it is to be 
hoped that this further proof of consideration on 
the part of the authorities will be gratefully 
acknowledged by the archzeological world. 


CoxNcLusIoN. 


When Kinglake, wending his painful way across 
the desert from Gaza, caught his first glimpse of 
the sparkling verdure of the Delta, he went into 
ecstasies that he had lived to see ‘‘the gardens and 
minarets of Egypt and the mighty works of the 
Nile.” Yet what were the latter in his day? The 
pyramids stood as of old, but of the temples most 
were dilapidated, so that a study of them was impos- 
sible ; of many the very existence was unknown, and 
many of the tombs which have lately shed so much 
light on ancient history were inaccessible and un- 
dreamt of. Of mighty works the Nile proper had 
little indeed to show. Those of early date were in 
disrepair, and the attempt at the first barrage at the 
head of the Delta had only just been begun, if, in- 
deed, actually commenced. In the foregoing we have 
shown what changes have taken place in the thirty 
= since the country first came definitely under 

ritish influence. Yet the greatest of these under- 
takings is dwarfed by those of the ancient builders. 
It is calculated that the Great Pyramid contains 44 
times the masonry embodied in the Assouan Dam as 
it was originally built, and that, though enlarged, 
the bulk of the latter is now but one-third of 
that of the former. * There is, however, little ques- 
tion as to which will prove of the greatest material 
welfare to the nation. The Great Pyramid has 
never fulfilled any purpose even remotely con- 
nected with the improvement of the country. On 
the other hand, the Dam and the other works 
described above have about trebled the value of the 
land, and thus, with increased crops, there has 
resulted a change in the condition of the lot of the 
fellaheen which is little short of miraculous. 

With the heightening of the Assouan Dam, and 
the completion of the conversion works, the irri- 
gation programme inaugurated under Lord Cromer’s 
régime is practically concluded. With these great 
undertakings in use the future cannot fail to 
show a substantial advance on recent years, just 
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j-in. steam-piping, constitute the only connection 
AUTOMATIC BOILER-FEED REGULATOR. between the feedwater regulator and the boiler. There 


CONSTRUCTED BY THE CROSBY STEAM-GAGE AND VALVE CO, ENGINEERS, LONDON. 
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as the completion of each of the earlier works 
has resulted in largely increased crops, and con- 
sequently of prosperity. The outlay has been 
large, but easily warranted. This réswmé has been 
all too brief to allow of proper tribute being paid 
to all those who have been responsible in many 
ways for their successful completion. To the 
band of pioneers who tackled the whole sub- 
ject in the early days all honour is due, and their 
names will live after them. No less will posterity 
couple with Egyptian irrigation the names uf Lord 
Cromer, Sir Benjamin Baker, Sir W. Willcocks, 
and many faithful servants of the Government of 
the country, who have ually evolved, as circum- 
stances permitted, the complete scheme as it stands 
to-day. A liberal mead of praise must also be 
given to Messrs. John Aird and Co. and to Messrs. 
Ransomes and Rapier, Limited, who have served 
the Government in so irreproachable a manner. 

Our columns have recently shown that enterprise 
in the country is not yet atan end. Sometime ago* 
we gave an account of the drainage and reclamation 
works recently instituted in the Delta, which in- 
clude steps taken to lower by another 3 metres the 
surface of Lake Mareotis, which is now kept at 
3 metres below the sea-level. This will give im- 
proved drainage for 480,000 acres, and some of the 
55,000 acres of the land now covered by the lake 
will be ee for cultivation. In our last issue 
we gave drawings of the large Humphre -pum 
designed for this work. In Central G ah x 
drainage works are being instituted on a scale 
which will affect 470,000 acres, so that the limit of 
Egypt's icultural resources has not yet been 
reached. Even then, more reclamation work may be 
possible before those responsible for the country’s 
progress will be reluctantly compelled to say that 
there is nothing left to be done. 

All these works will involve the need for more 
water. In its augmented size the Assouan reservoir 
still falls short of the amount required at the present 








* See ENGINEERING, vol. xciii., page 774. 


























moment for the full cultivation of the land of 

t. The future may therefore see further ste 
taken to increase the o— supply. Thus the 
reservoirs in the upper reaches of the Nile may 
become facts, or the Wady Rayan project may be 
again revived, and the flood reservoir there at last 
brought into existence. 





THE CRUSBY AUTOMATIC BOILER-FEED ~ 
REGULATOR. 

AN automatic boiler feed-water re tor, which is 
constructed by the Crosby Steam-Gage and Valve 
Company, of 147, Queen Victoria-street, E.C., and 
which was exhibited at the recent Olympia Engineer- 
ing Exhibition, is shown in Figs. 1 to 5, on this page. 
It consists of two parts, the regulating- valve which con- 
trols the feed supply, and a piece of controlling appa- 
ratus, called by the makers the power-producer, which 
operates the wg gy according to the level of 
water in the boiler. Figs. 1 to 3 show various cross- 
sections of the power-producer, while Fig. 4 gives a 
cross-section of the regulating-valve. The two pieces 
of a tus, as connected up when installed in asso- 
ciation with a boiler, are shown in Fig. 5. The power- 
producer is in effect a small steam-generator which, 
when it is supplied with steam, raises the pressure on 
acolumn of water which serves to open the feed-water 
regulator; on the other hand, when supplied with 
water, it lowers the pressure on the same column of 
water and closes the regulator. The actual travel of 
the ting-valve is comparatively small, since it is 
of the double-seated balanced type. : 

The action of the apparatus will be best described 
by reference to Fig. 5. As will be seen, the power- 
producer A consists of two vessels connected by a 
vertical tube. The go wae x . divided into two 
parts by a tition G, the lower is con- 
nected to the boiler by two pipes H and = Pipe H 
connects to the steam of the boiler, and pipe 





L to the water space. These, which are ordinary | 


are no parts of any description inside the boiler. The 
upper vessel C of the power-producer is connected to 
the regulating-valve F by a small copper pipe, as 
shown. The regulating-valve consists of a double- 
seated balanced valve, which is situated in the boiler- 
feed main, and is arranged to be opened hy pressure on 
an elastic diaphragm (fitted at the top of its spindle), 
and to be closed by an adjustable spiral spring. The 
copper pipe from the upper part of the power-producer 
is connected to the ol chamber above the dia- 
phragm. The arrangement of the valve is clearly 
shown in Fig. 4. 

The action of the ap tus depends on the presence 
of steam or water in the space below the partition G 
in the lower vessel of the power-producer. This pro- 
ducer is so mounted that the partition is on the same 
level as that at which it is desired to maintain the 
water in the boiler. From this it results that when 
the water-level is normal the space below parti- 
tion G is full of water, but if the level falls steam 
enters this ag The space D above the partition, 

ther with. the upper part of the producer, is 
partially filled with water from which all air has been 
expelled. The pipe connecting the upper space C with 
the diaphragm chamber of the regulating-valve is also 
filled with water. The action of the apparatus is 
very simple. If, owing toa slight drop in the water- 
level, steam is admitted below the partition G, the 
heat from it passing through the partition at once 
evaporates some of the water in s D, so that the 
presstre rises in the vessel C. is pressure, acting 
through the water column in the pipe connecting C to 
the diaphragm chamber of the regulating-valve, 
a the diaphragm and so opens the feed-valve 
and admits more water to the boiler. When the 
water has again reached its normai. level, steam is 
excluded from under the partition G, and as heat is 
radiated from the surface of the upper part of the 
wer-producer much more quickly than it passes 
rom the hot water through the partition G, it 
follows that the vapour in vessel C rapidly condenses, 
so that the pressure falls, and the spring of the regu- 
lating-valve acting against the diaphragm closes the 
valve and sbuts off the feed supply. 

In practice the apparatus works very rapidly and 
within narrow limits. We understand that, depend- 
ing on the conditions, it is found possible to regulate 
the water level from within 4 in. to4in. The sensi- 
tiveness of the power-producer undoubtedly depends 
largely on the fact tall air is driven off when 
filling the upper part, so that evaporation takes place 
in a partial vacuum. It is naturally essential for the 
proper working of Soa that the layer of water 
above partition G sh be correctly arranged to suit 
the temperature of the steam in the boiler to which it 
is applied. It is also essential that all joints in con- 
nection with the upper part of the producer should 
be steam-tight. As will be seen from Fig. 5, the upper 
part of the producer is fitted with a pressure-gauge, 
the indications of which serve to show whether 
feed-valve is opened or closed. Although it is not 
shown in Fig. 5, which is more or less di mmatic, 
it will be seen from Fig. 1 that the lower vessel of the 
power-producer is fitted with an adjustable ferrule, 
which projects into it from the vertical stem of the 
producer. This ferrule is fitted so as to allow of 
adjustment of the amount of water which is trapped 
in the lower vessel in order to calibrate the a tus 
for the particular steam temperature with which it is 
to work. It will also be seen from Figs. 1 and 2 that the 
partition G is ribbed, in order to facilitate the taking 
up of heat by the water in D, and that a device is 
fitted in the upper vessel C for the purpose of rapidly 
deflecting the stream of vapour which rises dhoongh the 
vertical stem. 

The diaphragm of the regulating-valve is made of 
thick rubber, and owing to the fact that it is protected 
from heat by the water column in the connecting pipe, 
it is found to last for years. The total movement is 
comparatively small, owing to the yoy -valve 
being of the double-seated type. It should said 
that the feed-water regulator illustrated in our figures 
is intended for pressures from 50 lb. up to 175 Ib. 
Special designs are supplied for either lower or higher 
pressures. The type intended for 180 lb. and up- 
wards is pony similar to that described, but is 
fitted with larger and ribbed water-vessels, and has 
a special water-vessel below the partition, in order to 
ensure a difference of temperature between the steam 
and water. The water-vessel provides a body of water 
which has lost some of its heat, and is consequently 
distinctly colder than the steam. With all t of 
the apparatus it is necessary to fit the producer a 
few feet away from the boiler in order to ensure the 
heat radiation, on which the action depends. 

We understand that the Crosby Company have 
fitted a very large number of these regulators, and 
that they have proved very successful in practice. 
With a pump feeding a single boiler the regulator 
may be fitted to control directly the pump, but with 
a Conk of boilers feeding from a main each boiler 
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must, of course, have its own regulator arranged to 
control its feed. With this arrangement the feed 
_ or pumps must be fitted with excess-pressure 
regulators or some similar form of control. The effect 
of automatic feed regulation on a boiler is in the 
direction of greater efficiency, as it is never neces- 
sary to force the rate of firing to keep up with a 
rate of feed above the normal which may follow from 
the water-level having been allowed to sink two low. 
Automatic feed-control in many cases will mean less 
priming, as it becomes ible always to keep the water 
constantly at the best level. Drier steam or improved 
superheat are frequently obtained. In a test carried 
out on three Lancashire boilers for three months, a 
coal reduction of 10 per cent. was found as a result of 
fitting Crosby feed-regulators, while tests on six gas- 
fired water-tube boilers, which were taken by Messrs. 
Gill and Chaviara, of Liverpool, showed an increased 
evaporation of 4 per cent. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, December 4. 

Activity is on the increase in car-building. The 
New York Central is now figuring on 15,000 cars ; 
other systems have increased their requirements. 
Serious conditions are reported at the Pittsburg Car- 
negie plant. Several thousand men are idle, and at 
the present time there are prospects of such a spread 
as will seriously cripple the deliveries promised. The 
origin of the trouble was trifling. The railroads want 
about 40,000 cars, and contracts for fully this number 
will be placed before the holidays. The plate-mills 
are far oversold, and the 400,000 tons of steel wanted 
for the new work will have to come only as steel- 
makers can deliver it. The Harriman lines will soon 
place an order for 250,000 tons of steel rails. Last week 
the Pennsylvania line increased its order to 200,000 
tons. During November orders were placed for 35,000 
cars. Locomotive builders are accepting orders for next 
summer delivery in afew cases. Pig-iron contracting 
for future deliveries cuntinues active for all sorts. 
Heavy buying of Lake ores to Eastern furnaces is in 
me eee Many producers in both crude and finished 
ines are now showing a disposition not to accept 
more business for future delivery. Manufacturers 
recognise the certainty of higher prices next summer, 
and they are willing to wait a few months before 
expanding their volume of contracts. But it is easy to 
say this, yet difficult to do it sometimes. The volume 
of business, now with winter at the door, is actually 
increasing ; but it is interesting to note that there is 
a halt, possibly only re in the upward march 
of pig-iron prices. Plates lead inactivity. Shapes come 
next, and steel rails follow. Coke is scarce. Prompt 
delivery is advanced to 4.25 dols. for furnace coke. 
Most bar-mills have sold their output up to next April. 





Tue Late Mr. AspLan Betpam.—We regret to have 
to record the death, which occurred suddenly at his resi- 
dence, Torrens House, Ealing Common, on Monday, the 
16th inst., of Mr. Asplan Beldam, M. Inst. N.A., 
M. Inst. M.E., and the first president of the Institute of 
Marine Engineers. Mr. Beldam had acquired a very 
extensive experience in ship construction. In the year 
1864 and 1865 he acted as outdoor foreman over ship and 
engine repairs at Mr. Chas. Lingley’s yard, Deptford ; 
later, and until 1869, he “—--~ manager at Messrs. 
Alliston, Noyes and Co., Northfleet, where he superin- 
tended all departments of the works, and designed both 
engines and ships. From 1870 to 1873 he was outside 
manager at Messrs. G. Forrester and Co.’s Vauxhall 
Foundry, Liverpool, where he had charge of repairs to 
vessels, and of the fitting out of new ships with ma- 
chinery. Then from 1873 to 1876 he acted as marine 
superintendent for Messrs. Hargrove, Fergusson and 
Jackson, for whom he constructed th ships and 
machinery, a position which he resigned in 1876 to take 
up practice as a consulting engineer and naval architect 
in London, a practice which he retained until recent 
years. Mr. Beldam was in his 72nd year. 


PersonaL.—The Castolin Company, of Clock House, 
Arundel-street, Strand, London, W.C., are sole general 
agents for the United Kingdom for the sale of Castolin 
compounds for the auto-chemical welding of cast iron, 
cast steel, tool steel, high-speed steel, and wrought iron, 
without plant.—The general offices and Chicago labora- 
tories of Messrs. Robert W. Hunt and Co. were moved on 
December 1 to the twenty-second floor of the Insurance 
Exchange Building, Jackson Koulevard, between Sher- 
man-street and Fifth-avenue, where they will have ample 
space, including that required for chemical and cement 
lsboratories.—We have been asked by Messrs. Lodge 
Brothers and Co., the makers of the Lodge ignition, 
to state that owing to the increase of their business 
they have built large offices in front of and imme- 
diately adjoining their works in Wrentham-street, Bir- 
mingham, and this will, after the 24th inst., be their 
address. In order that business may not be interrupted 
the move will be carried out during the Christmas 
holidays. The works and offices will therefore be clo ed 
from Tuesday, December 24, till Saturday, December 28, 
inclusive. he telegraphic address of the firm will 
remain ‘‘ iter,” Birmiagham, as hitherto, but the tele- 





I 
phone number will in future be, Midland No. 2200 (two 
lines), Private Branch Exchange. | 








INDUSTRIAL NOTES. 


Tue short-lived railway strike on the North-Eastern 
Railway over the reduction of Driver Knox on account 
of his conviction on a charge of drunkenness and dis- 
orderly conduct came to an end at the clcse of last 
week, hiving continued for one day overa week. The 
whole affair was a miserable piece of folly on the part 
of the men, who have gained nothing by it except that 
Knox has been reinstated, which could very well have 
been brought about without any strike at all, as the 
company stated from the beginning that they were 
willing to reinstate the man if his conviction were 
proved ty be at fault. The ay company were 
from the first perfectly right in the position they 
took up, and the men were from the beginning in 
a false position, and their conduct cannot be too 
strongly condemned. They struck without the 
authority of the executive of their trade union, and 
although there were probably not more than some five 
or six thousand men out at any time, even this 
number was sufficient to cause very considerable 
disorganisation of the traffic and a great loss, for 
the suddennesss of the strike took the company 
surprise, and caused them to be badly hit on the 
first day, before they had time to recover. The 
matter was taken up by the Home Office, and an 
inquiry was instituted in order to show, if possible, 
that Knox had been wrongly convicted. The reversal 
of the previous verdict came with somewhat amusing 
rapidity, and the man, who had previously been con- 
demned in a perfectly fair court, by the evidence of 
several witnesses—a condemnation never disputed 
until the man was reduced by the company—was found 
not te have been drunk in the police-court sense of 
the word, and it was decided that he had not been 
disorderly. This matter having been happily settled, 
another difficulty appeared—that of the men whose 
places had in the meantime been filled. The company 
refused to throw over the men who had come to their 
assistance when the strike began. This difficulty 
has, however, been overcome, and it has been agreed 
that the strikers are to be reinstated on the payment 
of a fine equivalent to six days’ pay. The men 
who came to the assistance of the company in the 
hour of need have agreed, it is said, to accept com- 
pensation in lieu of the promised permanency of pro- 
motion; a generosity on their part reflecting little 
credit on the company, and it is much to be re- 
gretted that this generosity on the men’s part 
should have been necessary. As to the men who 
remained loyal, the strikers bind themselves not 
to molest them, and an undertaking has been 


given by the leaders with a view of avoiding these 
spasmodic strikes in the future. After all, this 
last matter is the really important one. The serious 


thing about the strike was not so much the ques- 
tion as to whether Knox was drunk—for about 
that there will always be a difference of opinion, 
in spite of the finding of the ingiury—but the 
spasmodic strike which is so readily undertaken 
in the face of existing contracts. On this point Mr. 
Butterworth, the general manager, is emphatic, and 
expresses the opinion that it is absolutely necessary to 
get rid of these irregular strikes. During the seven 
years of his management this is the fourth of such 
strikes. It had cost the company 50,000/., but that 
was a small amount compared with the loss to the 
North-Eastern district, which, it is estimated, amounts 
to about 1,000,000/. 


According to the Board of Trade Labour Gazette for 
December 16 the state of the labour market in Nov- 
ember was as follows :— 

Employment improved in November, especially in 
the shipbuilding and printing trades. On the other 
hand, there was a seasonal Sadine in building and 
brickmaking. The percentage of trade-union members 
unemployed was the lowest recorded during the past 
ten years. 

It is reported by the labour exchanges that there 
was a large demand by employers for workmen of all 
classes in the shipbuilding trade, and that in the engi- 
neering and metal trades there was a scarcity of 
workers in some districts. In the case of women the 
demand exceeded the supply in the cotton, woollen 
and worsted, linen, jute, and clothing trades and in 
laundry work. The upward movement in wages con- 
tinued. 

Compared with a year ag» all the principal indus- 
tries showed an improvement, which was most marked 
in the pig iron, iron and steel, engineering, glass, and 
brick trades. 

The changes in rates of wages taking effect in 
November were, with one exception, all increases, and 
resulted in a net increase of 17,400/. per week in the 
wages of 347,000 workpeople. The most important 
changes affected 305, eoal-miners in Northumber- 
land, Durham, and Scotland ; 3500 blastfurnacemen 
in West Scotland ; 3130 steel-melters, &c., in various 
parts of England and Scotland ; and 20,000 engineers 
at Manchester. 





The number of disputes which began in November was 


by | exchanges 


67, and the total number of workpeople involved in 
all disputes in progress during the month was 32,289, 
compared with 36,312 in October, 1912, and 37,076 in 
November, 1911. The estimated number of working 
days lost by disputes during the month was 297,400, 
as compared with 301,000 in the previous month, 
and 409,500 in the corresponding month of last year. 
Cases reported during the month include tin-plate 
workers, South Wales and Gloucestershire ; tannery 
workers, Hull; carters, Manchester ; t and shoe 
operatives (Government contract work), Northampton- 
shire ; boot and shoe operatives, Leicester and Ketter- 
ing ; shoe and slipper operatives, Rossendale ; pottery 
workers, Glasgow ; and electrical workers, Leeds. 
Further appointments were made in connection with 
the revised railway conciliation scheme, and in certain 
cases awards were issued by chairmen of boards. 
Supplementary decisions have been given by the chair- 
men of the Lancashire and Cheshire and the Bristol 
Joint District Boards under the Coal Mines (Minimum 
Wage) Act. 

The total number of workpeople’s applications on 
the General Register of the Board of ‘l'rade labour 
at ovember 22, 1912, in the 251 
exchanges which have been open for a year or more 
was 79,689, as compared with 78,820 at October 25, 
1912, and with 91,955 at November 24, 1911. 
The number of vacancies notified to the same 
exchanges during the four weeks ended November 22, 
1912, was 69,543, and the number of vacancies filled 
was 54,386. The corresponding figures for a month 
ago and a year ago are, in the case of notifications of 
vacancies 76,064 and 62,601, and in the case of vacan- 
cies filled 59,409 and 48,036 respectively. 





The Amalgamated Society of Engineers appears to 
have got into difficulties in connection with the Insur- 
ance Act. Ata special delegate meeting of the society 
held last August it was decided to make alterations 
in the rules, including one insisted on by the Insurance 
Commissioners, providing for a reduction of the period 
for which the executive council holds office. Accord- 
ing to the Times these alterations were refused by the 
Council, as it was contended that they were unconsti- 
tutional. Ona ballot being taken the members sup- 
ported the Council by 13,385 votes to 10,448. A 
delegate meeting was accordingly summoned and the 
delegates were asked to reverse their original decision. 
This they refused to do, and instead resolved to sus- 
pend the Council from December 31 until their rein- 
statement or dismissal should be sanctioned by a ballot 
of the members. A deadlock has consequently arisen, 
for the Council decline to accept their dismissal. 


According to the monthly report of the Steam- 
Eogine Makers’ Society for December, trade continues 
to be very good, and the prospect for the future could 
hardly be brighter. During the whole of the year the 
members of the society have, with few exceptions, 
been fully employed. Any loss of work there may 
have been was almost entirely due to influences over 
which the society had no control, among these being 
the calamitous coal strike during the early part of the 

ear. For som3 months past unemployment has been 
ess than | per cent. on the total membership. There 
appears, however, to be a serious grievance against 
some members in branches of the shipbuilding leur 
by reason of the heavy burden arising from the large 
amounts spent for and upon unemployment benefit 
in these places, made worse, it is said, by the members 
concerned taking no real active steps to obtain employ- 
ment elsewhere in places where employment is likely 
to be less casual and more regular in character. This 
trouble is worse in some of the society’s districts than 
in others, so much so that, in some, it really amounts 
almost to a scandal. In the Rugby district the 
Leicester and Rugby employers met the representa- 
tives of the society in conference on November 20 last 
to consider a request for an advance of 2s. a week in 
wages and 5 per cent. on piece prices in Rugby and 
district, and after some discussion it was agreed to 
recommend the acceptance of Is. a week on time ratcs 
and 24 per cent. on piece rates, to take effect in 
January next. Although trade during the past month 
has been very good on the whole, there has been a 
considerable increase in the number of superannuated 
members during the year, there being now upon the 
books 459, compared with 432 twelve months ago, an 
increase of 27, against 24 for 1911, 12 for 1910, and 
42 for 1909. This will mean, for the year 1912, a total 
expenditure of over 10,000/., as compared with 4000/. 
twelve years ago. The society therefore is very 
desirous of strengthening its superannuation fund, 
which now stands at 68,500/., and which it is hopec 
in the course of a few years may reach 100,000/. ; the 
interest accruing from it might then be devoted to 
relieving the general fund. 








The Society of Amalgamated Tool Makers have 
issued the Christmas number of their monthly, con- 
taining the report for November last. From this 
report we gather that at the end of that month the 








membership stood at 7870, agains: 6062 at the erd ot 
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November, 1911, an increase during the year of 1818. 
At the end of November last the unemployed num- 
bered 56, against 97 in the corresponding month of last 
year. At the same dates respectively the reserve 
fund stood at 31,500/. and 24, .» an increase during 
the year of 7500/., a very satisfactory result. It has 
been decided by the members of the council to make 
grants to the brethren who are sick, unemployed, or 
superannuated, which will, no doubt, be very accept- 
able to the recipients at Christmas time. 

The pro amendment of the Trades Disputes 
Act raises a strong note of protest in the report, for 
trade unions naturally enjoy being outside the law 
and not civilly liable “‘in respect of tortuous acts 
committed under their express sanction or recogni- 
tion.” The use they have made of this unjust 
exemption has not encouraged the public to view its 
continuance with favour, and it is sincerely to be 
hoped that this exemption will soon be a thing of the 
past. 





On Saturday last the result of the ballot of the 
Boiler-Makers’ Society on the question of a national 
agreement for settling disputes in the shipyards was 
officially announced. It will be remembe that the 
society withdrew from the National ee Agree- 
ment some time ago, but afterwards called a special 
conference, when it was decided to take a ballot 
on the subject of a new agreement, confined to 
boiler-makers only. The suggestion submitted to the 
members was, ‘‘ That we favour a national agreement 
between the Shipbuilding Employers’ Federation and 
the United Society of Boiler-Makers and Iron and 
Steel Shipbuilders for dealing with general fluctuations 
of wages and questions of an agreed character such as 
may be remitted from local conferences with the con- 
sent of both parties.” There was a majority of 2363 for 
the proposals, the actual figures being 3691 for and 
1328 against. When we consider that the member- 
ship of the society is over 60,000 the smallness of the 
total vote is noteworthy, for it represents only about 
one-twelfth of the total membership, and it suggests 
the thought that there can be little enthusiasm over 
the subject. The executive council, however, appear 
to be inclined to take the vote as binding, and nego- 
tiations will be proceeded with. The scheme that the 
society have drawn up provides, in the first place, 
for disputes being negotiated with the men directly 
concerned and the management, with or without the 
intervention of the society’s district secretary, for a 
neutral chairman at all local conferences, and for 
general speeding up of procedure, all local questions 
being reserved for final settlement in the areas wherein 
they arise, only questions of general importance being 
dealt with nationally. 





There appears to be considerable unrest among 
the employees of the Midland Railway, and on 
Sunday last a mass meeting of the men was held 
at Sheffield; a resolution was that, notwith- 
standing the intervention of the Government and 
the Board of Trade, ‘‘we are convinced nothing 
but the determination of the rank and file will get us 
justice. We call upon the executive to take steps at 
once to call a national strike, in order to stop further 
victimisation of our members.” The company deny 
that there has been any victimisation. 


It seems probable that there may be a strike of the 
taxi-cab drivers in the New Year, unless the dispute 
with the employers as to the price to be paid for 
petrol from January 1 is settled, and the matter was 
considered at a meeting of the men on Sunday evening 
last at the Lambeth Baths. Although the proceedings 
were private, it was reported that the men had offered 
to pay 9d. a gallon for petrol as against 8d., the rate 
fixed by the contract, which expires at the end of the 
present month. The men maintain that it is impos- 
sible to pay the pro increase, raising the price 
to ls. 1d. a gallon. garding a strike, no decision 
was arrived at, this being left in the hands of the 
executive. The feeling appeared to be, however, that 
strike is inevitable, unless the price to be paid for 
a proposed by the companies, is considerably 
modified. 





The dock-side labourers in Gothenburg, who, says 
& sympathiser, were too weak to embark upon an 
open conflict, have, with the sanction of their board, 

opted, what _ be called, ‘‘ passive sabotage ” 
during work. Although the tactics are new, they 
seem to have worked fairly satisfactorily ; thus the 
loading of one vessel by passive sabotage, or, more 
correctly, 1 i idleness, was made to cost 139 
per cent. more than under ordinary circumstances, 
the average increase was 50 to 60 per cent. ; the lowest, 
which, of course, was pronounced a failure, 14 per 
cent. A large cargo-steamer was to have left on a 
Wednesday ; the Somme was first put off to Thurs- 
day, then to Saturday, and finally to Sunday. The 
first gang of men was paid off, but the new gang 
2ontinued the passive sabotage. 


If we are to judge by disclosures made at a meeting 
of the South Wales ciliation Board at Cardiff on 
Monday last, trouble seems to be brewing between 
the masters and the men in several of the coal-fields 
in the Rhondda Valley. A joint committee, to which 
certain points of dispute regarding old customs had 
been referred, had failed to agree. The points had 
arisen out of Lord St. Aldwyn’s award, and a strong 
appeal was made to the owners by the miners’ presi- 
dent to remove the cause of friction. The reply of the 
owners was that they could not reconsider the deci- 
sions, which must be left to the machinery provided 
for dealing with questions on which the joint board 
do not agree. They also denied that the custom of 
paying six turns for five worked on afternoon and 
night shifts was being broken. The award only 
covered collieries where the old-established custom 

revailed, and that was maintained. There appears to 
= trouble also at Gelli Colliery, where there i been 
a protracted strike, for it is stated that certain men 
there have been dismissed from other pits where they 
found work. In reply to this the owners state that 
there can be no interference with their right to give 
any workman notice. 





It has been decided to take a ballot of the members 
in re a a ghia =~ trades on ew o 
amalgamation, firstly, for © purposes only ; 
secondly, for both trade and friendly benefits. It is 


proposed to make the Fey ay a compulsory for 
the former and optional for the latter. 


It is intended by the Derbyshire Miners’ Associa- 
tion to take a ballot of the-colliers at the Renshaw 
Pit and at the pits of the Blackwell Company as to 
whether notices are to be given for a strike to obtain 
a@ minimum wage under the present Act, the men 
stating that this has not been paid. At the Shire- 
brook and Oxcroft Collieries a demand is to be made 
for a day and a half’s pay for extra time worked on 
Saturdays and Sundays. 


It was resolved on Saturday last by the General 
Purposes Committee of the Blackburn Corporation to 
raise the wages of the lower-paid workmen in the 
Corporation’s employ, and the wages of several grades 
of labourers are to be brought up to 6d. an hour. 
There will be an increase of the weekly wages of other 
employees by 1s., and five days’ holiday per year with 
pay will be granted. Other workmen who receive 25s. 
a week and over are to be considered, and a sub- 
committee has been appointed to that effect. 











Tue Liverpoot Exutition.—This Exhibition will be 
held on the Edge Hill Lane Hill Estate from May to 
October, 1913, and applications for space in the Indus- 
trial Section may now be sent in, and forms are supplied 
for this purpose. These should be returned not later than 
January 21 to the general r, 31, North John- 
street, Liverpool, from whom full particulars may also 
be obtained. As no great industrial exhibition has been 
held in Liverpool for more than a quarter of a century, 
it is hoped that the one to be held next year will prove a 
great success. The Exhibition is intended to be more 
than local in character, as all the Colonial and foreign 
governments have been invited to participate. 





ScHOLARSHIPS IN NAVAL ARCHITECTURE, 1913.—The 
Royal Commissioners of the 1851 Exhibition, acting 
on the recommendation of the Council of the Insti- 
tution of Naval Architects, have a Mr. P. 
Brimblecombe, late of — liege, Newcastle- 
on-Tyne, to the above schol ip (of the value of 

. per annum and tenable for two years), for the 
purpose of carrying out research work in naval architec- 
ture at the Armstrong College. It may be added that 
the Council of the Institution of Naval Architects have 
increased the annual value of the Elgar scholarship from 
50/. to 100/., and aj pag as to qualifications other 
information should now be made by candidates to Mr. 

W. Dana, the Secretary of the Institution. 





ALTERATIONS AT THE LonDoN County CounciL GEn- 
— STATION, Sar, — The London County 

unci to scrap the four reciprocating engines 
each of 3500 kw. nen which were put in at their 

reenwich generating station at the outset. This re- 
ciprocating plant has since been supplemented by four 
5000-kw. turbines. The latter have proved so satisfactory 
that it is in led, as stated, to sell the reciprocating 
engines for what they will fetch, replacing them by four 
turbi each rated at 8000 kw. capacity. The substitu- 
tion is, however, to be made in instalments, two of the 
engines being replaced immediately, and the other two 
later on. The consent of the authorities responsible for 
Greenwich Observatory has been secured. @ sacrifice 
of capital involved is estimated at about 32,000/. and the 
cost of the new plant at about 128,000. The higher 
efficiency of the turbines will, it is estimated, be equive- 
lent to an annual saving of from 11,430/. to 15,910/. The 
former figure co to coal at 1ls. per ton and 
the higher figure to coal at 16s. per ton. These figures, it 
should be stated, apply to the condition of the station 
after the first stage of the replac t has been com- 
pleted, when the total output furnished by the turbines 
will only be a little more than the present maximum 








capacity of the station. 


THE TELEPHONE TRANSFER. 
(Concluded from page 819.) 

THE argument of the arbitration case arising out of 
the telephone transfer from the National Telephone 
Company to His Majesty’s Government has been con- 
tinued befure the Railway and Canal Commissioners 
during the past few days. 

Sir Alfred Cripps -concluded his s h for the 
National Telephone Company last werk. The prin 
i oe po:nt dealt with wes the method of depreciation 
which should be adopted—the straight lire, as urged 
by the Post Office, or the sinking fund. Sir Alfred’s 
argument was that a plant was sui generis, 
and that a method suitable to machinery or tramways 
was not suitable to the special conditions of this case. 
Here there was no question of valuing second-hand 
plant. The plant remained the same, and was used in 
the same way. It was simply a change of ownership, 
and the question was how to apportion fairl the 
burden between two users of the sr He rainved 
to the evidence to show that the company’s assump- 
tion that maintenance did not increase with age in 
telephone plant was justified. With regard to the argu- 
ment that the straiyht line was the business method, 
neither Sir Hugh Bell nor Mr. Alexander Siemens, 
called on behalf of the Post Office, used it. They used 
a third method as practical method. The straight 
line was a pure rule of thumb, useful enough where the 
amount at stake was not large, but should not be 
applied to a question involving over 2,000,000/. Sir 
Wn. Peat criticised the sinking-fund method, because 
the result would be wrong if the life were inaccurately 
estimated ; this criticism applied equally to the 
straight-line method ; and even if a correct method 
had in some way to be discounted, that did not justify 
an incorrect method. The objection to the Post Office 
evidence all through was that it assumed the plant 
was second-hand plant. Admittedly, the company’s 
method had not been used in tramway cases, because 
the expense would have been out of proportion to the 
sum involved. But Sir Alexander Kennedy’s evidence 
showed that the method was used in going concerns, 
and the question here was simply that of substituting 
one owner for another in a going concern. 

On the cost of raising capital, Sir Alfred said the 
company claimed only the cost of buying the money 
which they used to construct the plant. The claim 
was limited to brok and commission. 

The Solicitor-General, on the invitation of the 
Court, put his view of this claim, which, he argued, 
was wholly inadmissible. 

Sir James Woodhouse asked if it would not be 
necessary for any normal man to spend this sum if he 
wished to construct the plant, and, if so, was it not 
part of the cost to him? 

The Solicitor-General said this could not affect its 
value to anyone else, and the value was what they 
had to find, The value of a new motor-car could not 
depend on the fact that an intending purchaser had 
1000/. in his pocket and another had to borrow it at 
a high rate of interest. 

Sir Alfred Lawrence said that that was not the 
company’s point; they claimed the seller’s cost of 
raising capital to construct, not the buyer’s cost of 
raising capital to buy. 

The Solicitor-General answered that on the Post 
Office contention this claim would be covered by the 
contractor’s profit cost—it was the same as interest on 


Y. | working capital. 


The learned Judge dissented from this view, and the 
Solicitor-General, on consideration, admitted there was 
a difference. He —_ this was a point of law, and 
hoped the Court would treat it as such. Again, if 
the buyer paid the vendor’s cost of raising capital, the 
value of the plant would go on rising with each transfer. 
Sir Alfred Lawrence said this was not so ; the cost was 
only to be paid when it was part of the cost of con- 
struction, not when it was part of ‘the cost of buying. 

Sir Alfred a then briefly replied on this point, 
and concluded by thanking the Court for the great 
attention they had given to the case. No intimation 
was given as to when judgment would be delivered, 
but it was arranged that when the Court had decided 
on principles they should have the assistance of Mr. 
Gill for the company, and Mr. Snell for the Post Office, 
to work out the actual figures. 

The Court then rose, having been occupied on the 
hearing for seventy-three days. 





penny Epatie epee pn yn —_ 
ing works are making Pp at Ipswich. The 
main building, which is parallel with the Ipswich and 
Great Yarmouth section of the Great Eastern Railway 
will be 850 ft. in length and 325 ft. in width, and it will 
be divided into twenty-three bays, each fitted with an 
electric travelling-crane. The inery will be driven 
electrically, and electricity for both power and light will 
be by a Di electric set. The works will be 
practically finished by pril, but they will not be in full 

tion before July, The Great Eastern Railway 
mpany is la 








asiding into the works. The siding 
will run the full length of the shops inside them. 
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THE BOTTRILL MOTOR ROAD-TRAIN. 


Tue motor road-train which is illustrated by our 
engraving, on this page, has been ae in Aus- 
tralia for the purpose of carrying heavy loads across 
country where there are no roads made, and was con- 
structed by the Austral-Otis Engineering Company, of 
Melbourne, who are represented in Englan % the 
Wilfley Mining ee ee imited, of 
Salisbury House, London Wall, E.C. The countr 
traversed consists of long stretches of deep loose sand, 
scrub, and soft soil, interspersed with stony rises, 
which in the past have always proved an effectual 
barrier to any system of mechanical traction. 

The Bottrill patent rail-laying wheel was designed 
to overcome such difficulties, and was first used on the 
driving-wheels of ordinary steam traction-engines 
which were employed in hauling heavy rollers, break- 
ing down dense mallee scrub on light sandy soils, 

reparatory to cleaning the land for the wheat-growers. 
cee the engines were useless for the work, 
owing to their continually ampass in the deep sand. 
After the attachment of the rail-laying wheels, the 
engines were able to negotiate such lands, hauling 
behind them rollers of 5 ft. to 6 ft. diameter, and 
40 ft. to 50 ft. in width, and weighing some 10 tuns. 
Several such engines are now employed by the Govern- 
ments of Western Australia and Victoria clearing 
the scrub lands for new settlements. The work in 
question is of the roughest kind, and conclusively 
proves the stability of the rail connections to the 
wheels in the Bottrill system. 

The tractor, with its trailer as illustrated, was 
specially designed and constructed for the Mount 
Gunson Copper Mines in South Australia to meet the 
exigencies of their transport requirements. The mines 
are situated some 96 miles inland from Port Augusta 
at the head of Spencer’s Gulf, South Australia, There 
are no roads formed ; a large part of the distance is over 
deep loose sand, and several dry water-courses with 
steep banks are met with. During the dry season, 
and frequently throughout the whole year, no water is 
obtainable on the route, and there is no timber suitable 
for fuel, consequently the tractor has to carry its 
own fuel and water for the out and home trip of some 
200 miles. 

The train was constructed to carry a load of 35 tons 
of mining stores and material, and has made several 
trips successfully. The gross weight of the train is 
68 tons, of which the engine with its fuel, &c., 
accounts for 25 tons, and the trailer for 8 tons. The 
trailer carries 25 tons of load, and a further 10 tons 
is carried on the rear platform of the tractor, which 
also carries the sleeping accommodation for the two 
men comprising the driving crew. The total gross 
load of 68 tons is carried on eight wheels, each Rited 
with Bottrill patent rails, giving a weight of 84 tons 


upon each wheel. 

In ordet to support this heavy load over bad roads 
and loose sand, the wheels, as will be seen on refer- 
ence to Figs. 2 and 3, are provided with a series of 
track-bearers, which they lay and take up as they 
go. The mechanism for laying and taking up the 
track is of an entirely novel character. The wheel is 
divided on the rim by a central flange, and four 
bearers are mounted at opposite points of the wheel 
on each of the divisions. 

Each bearer has ample surface to support the load, 
and is held by three pieces of wire rope, two attached 
to the forward end and one to the rear end. These ropes 
are led through slots in the rim of the wheel and made 
fast by hooks and eyes on the inside oftherim. As 
the wheel revolves it first lays down a section of the 
track on one division of the wheel ; it then rolls over 
it from one end to the other, at which time the follow- 
ing section in the other division of the wheel is lying 
flat on the ground, and takes up the weight in the 
advanced position, each cf the sections of track in 
turn being lifted at the back by the ropes and carried 
round the wheel to again take its place in rotation. 
This operation will clearly understood from the 
illustration in Fig. 2, which shows the leading wheel. 

The driving-wheels are 6 ft. in diameter and 3 ft. 
wide, and there are two sets of rails to each wheel. 
It will, therefore, be seen that, in all circumstances, 
one of the rail-bearers or sections is directly under 
the wheel at all times, and the wheel acts as a 
winding drum, pulling the load up to the anchorage 
on the front end of the bearer on which it is resting. 
The bearing surface provided is ample, and enables 
the motor to go over soft ground or loose sand with 
success. There is little wear on the ropes or the 
connections, or on the wheel-rims, for the reason that 
there cannot be any slip between the rim and the rails 
while the ro are intact. Naturally such a road 
cannot be laid and picked up with any great speed, but 
this train, when empty, has been o ted at 2 miles 
od hour. It is geared for 14 miles per hour when 
oaded, and has a gear of half a mile per hour for the 
slow s Under these conditions it carries enor- 
mous loads over long stretches of sand and scrub 
successfully, The motor is of 40 brake horse-power 





THE BOTTRILL 


MOTOR ROAD-TRAIN. 
CONSTRUCTED BY THE AUSTRAL OTIS ENGINEERING COMPANY, MELBOURNE. 

















stroke, and uses paraffin, the revolutions being 250 per 
minute. 
There have been many attenrpts in the past to pro- 
duce ae of this kind, but, as a rule, they have 
all failed on account of the rapid wearing out of the 
pins and joints, due to dust and mud and want of 
sufficient flexibility. It will be noticed that in these 
wheels there are very few joints, and those existing 
are simply anchorages for the flexible rope connections, 
and have no movement. 
The success which has attended the use of this train 
has led to a considerable number of inquiries, and 
arrangements have been made to have one constructed 
by a prominent firm of English traction builders ; it is 
expected that this tractor will soon be working in this 
— for the purpose of demonstrating its capa- 
ilities. 








DINNER TO THE CHIRF ENGINEER OF THE CITY OF 
Lonpon Etxcrric Ligntine Company.—On Thursday, 
the 12th inst., a complimentary dinner was given to Mr. 
Frank Bailey, the chief engineer of the City of London 
Electric Lighti ay as nw proceedings being pre- 
sided over ‘& » Be A. ttock, the chief engineer of 
the Birmingham Corporation Electric Supply Depart- 
ment, and passed off very successfully. 





Locomotives iv CaNaDA.—In the year now closing, 
the Grand Trunk Railway Company of Canada let 
contracts for locomotives as follows :—Sixty engines of 
the “Pacific” type, 15 switchers, and 25 ‘* Mikadoes.” 





and has two cylinders, each 9 in. in diameter by 9-in. 


Orders were also given out for 40 **Consolidation” locomo- 
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tives for the Grand Trunk Pacific Railway. The Canadian 
Northern Railway has ordered 114 locomotives this year. 
Of these, 113 are steam locomotives, the remaining one 
being an electric locomotive for suburban service. The 
Dominion Government has ordered 19 engines this 
year. The Canadian Pacific Railway Company has 
ordered or purchased 473 locomotives this year ; of these, 
201 engines have thus far been delivered. The Montreal 
Locomotive Works have received orders this year for 
425 locomotives. 





UNDERGROUND AND SUBMARINE TELEGRAPHY.—We 
shall a excite some surprise when we state that the 
Post ce worked in 1910-11, 5569 miles of underground 
telegraph lines and 3314 miles of submarine cables. The 
growth of the underground and submarine business of 
the a department is shown by the following 
statement illustrating the mileage in operation in each of 
the ten years ending with 1910-11 inclusive :— 


Year. Underground. Submarine. 
Miles. Miles. 
1901-2 1768 2627 
1902-3 2167 2746 
1903-4 2639 2783 
1904-5 2829 2795 
1905-6 3102 2801 
1906-7 3594 3072 
1907-8 3855 2954 
1908-9 3820 2977 
1909-10 3959 2820 
1910-11 5569 3314 


It will be observed that the greatest progress was made in 
1910-11. Und und lines have now been carried to 
many of the principal English and Scotch towns, the 
object, of course, being to avoid interruption to business 
through snowstorms, heavy floods, violent winds, &c. 
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OIL AND GAS-HEATED FURNACES. 


CONSTRUCTED BY MESSRS. ALLDAYS AND ONIONS PNEUMATIC ENGINEERING COMPANY, LIMITED, BIRMINGHAM. 
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THE engravings, Figs. 1 and 2, represent furnaces 
designed for heating with oil or with gas fuel, and manu- 


factured by Messrs. Alldays and Onions Pneumatic 
Engineering Company, Limited, of Birmingham. The 
furnace in Fig. 1, built of mild-steel plates riveted, is 
a lead or cyanide furnace, while Fig. 2 shows a forging 
furnace, and is constructed of heavy cast-iron plates 
bolted together. 

The furnace in Fig. 1 has double piping and burners, 
by which the special steel-alloy pot is heated, and is 
lined with firebrick, the only opening being the flue. 
Hardening may be done in lead or cyanide, or temper- 
ing in lead or salts, and also colouring. Two sizes are 
built, measuring respectively 20 in. by 20 in. by 10 in., 
and 23 in. by 23 in. oy 12 in. 

The furnace in Fig. 2 is for heating bars, &c., for 
forging, a suitable heat being obtained in ten minutes 
from starting cold. It has a heavy brick lining, and is 
eee with a ganister-lined hood, the ganister 
being held in position by means of special straps. A 
perforated air-belt is placed in front of the opening 
for deflecting the flame back, and protecting the 
operator. A slag-hole is provided at the front, and 
while it is working this should’ be stopped up with a 
lump of coke or coal, which should be poked out when 
the furnace is shut down. Three sizes are built, for 
bars of 2 in., 4 in., and 6 in. maximum diameter 
respectively, and the approximate oil consumption 
per hour is 3 to 5 gallons, 5 to 6 gallons, and 6 to 
8 gallons. The blast, which is taken in through the 
sides, can be worked from ordinary smithy blowers. 

In the oil-fired types of case-hardening and annealing 
furnaces built by the firm a good deal of time is saved 
in starting up, by comparison with a coal-fired 
furnace ; work can be commenced three-quarters of 
an hour after starting. A better control over the 
heat is possible. The oil consumption is about 3 or 
34 gallons per hour. For convenience in continuous 
working, when the factory is shut down at meal-times, 
& motor-driven fan may be installed, so that where 
current is available the furnace need not be stopped 
for lack of blast. The firing is done underneath the 
floor slabs, and the heat comes up at the sides. These 
slabs are very thick—4 in.—and are arranged in such a 
manner that they will stand any amount of weight. 

Among the other numerous variations in design may 
be mentioned the revolving bolt and rivet-heating 


' 
furnaces, mounted on ball- 





bearings. The bolts or 
rivets are inserted in holes 
in the casing, and when 
the ends are heated by the 
downcoming flame they 
are removed. The blast 
is taken through the pillar 
on which the furnace 
rotates. Fixed furnaces 
for the same function are 
also constructed, with per- 
forated bricks at the front 
for the reception of the 
bolt-ends. 

The Alldays portable 
burner, the construction 
of which is shown by the sectional view, Fig. 3, resembles 
that employed in the furnaces, with the difference 
that a cone mantle is added, though not shown, to 
restrict the flame into a blow-pipe form. This burner 
is used for various heating, such as ladles, pipes to be 
bent, plated work, &c., for drying moulds, for cupola- 
lighting, &c. It is attached by flexible hose respec- 
tively to the oil-tank and the air supply, and can be 
handled easily to direct the flame to any point. The 
heat is sufficient to prepare castings for repairing pur- 
poses, and is more convenient and quicker in action 
than the old method of pouring molten iron on to the 
casting to be repaired until the two edges become 
fused. A stick of iron measuring 34 in. by 2} in. can, 
for example, be melted on the ground in 12 minutes. 
The air pressure is obtained either from an existing 
supply or from a blower, or from a tank in which the 
pressure is worked up by a hand-pump, this last 
named forming an independent set that can be used 
me wees out of doors. 

ferring to Fig. 3, the oil and air inlets are marked 
A and B respectively. The amount of oil is regulated 
by the needle-valve C turned by its hand-wheel, 
and the air is controlled by the cone-valve D, threaded 
and provided with a lockin aoe It is possible to 
obtain temperatures of over 5000 eg. Fahr. (1700 deg. 
Cent.), with this burner in a correctly constructed 
furnace. Air pressures vary from 5 lb. (water 
gauge) per eq. in. to 3 lb., according to the size of 
burner and class of work. In certain cases dry steam 
is used instead of air. 








PROSPECTS FOR EUROPEAN ENGINEERS 
IN EASTERN ASIA. 

AT a recent meeting of the Swedish Technological 
Society the commercial attaché, Mr. BE. G._ lin, 
delivered an address on the prospects for Swedish engi- 
neers in Eastern Asia, which naturally also 8 
interest for engineers hailing from other European 
countries. . 

As regards purely technical work at railways, factories, 
mines, &c., he thought the prospects in Japan were very 
slight. The Japanese, w recruiting the technical 
staff n for industrial undertakings of this nature, 
view everything from an entirely national standpoint. 
At very considerable sacrifices in respect of loss due to 








Fic, 2. 


errors staffs of Japanese engineers have been fostered, 
which, in Mr. Sahlin’s opinion, have not attained to any 
very high degree of efficiency as yet, but, owing to a great 
amount of perseverance and to public and private sup- 
port, have secured a monopoly. Foreign engineers may 
now and again be met, but they are only engaged on 
short contracts, to introduce some special novelty. As 
soon as the Japanese believe that they can manage work 
themselves, they have always taken it into their own 
hands, The question of commercial propagandist work 
offers a different aspect. Swedish engineers have a 
very important task before them in this direction, and 
half-a-dozen Swedish engineers are at present engaged 
in introducing their country’s industry in the Japanese 
market. 

In spite of rich natural resources, China is in a much 
less developed condition than Japan. It is, however, 
to be expected that China, in the course of the next 
ten years, will make great strides onward, so that it is 
essential for European engineers to watch developments. 
Owing to the present dearth of capital it is difficult 
for any but very strong firms to secure contracts of any 
real importance, be it to the Government or large con- 
cession-holders. As a rule, it is necessary to finance the 
undertaking altogether or partly. Bank support and com- 
binationsof industrial works wishing toenter in the Chinese 
market are therefore necessary. In this connection the 
German machine industry has set an excellent example. 
There are many foreign engineers in China whose names 
have a good ring, and who by ability and by always 
making the best of the existing opportunities have 
attained to leading itions, both in Ohinese and 
European concerns. , a8 elsewhere in the domain 
of technical work, energy and ability have made head- 
way; but it goes without saying that in a country like 
China unusually much depends upon individual and 
personal qualities. 

Manufacturing engineers desirous of securing their 
share of Chinese trade should associate together and 
produce a staff of internationally-trained engineers and 
commercial representatives in order systematically to 
work the Chinese market and secure the support of a 
strong financial concern. 

In conclusion, great caution was recommended in the 
matter of patents in Japan. It wasurged that European 
patent agents in that country should be employed, inas- 
much as the native patent agents had, according to Mr. 
Sahlin, proved technically ignorant and somewhat unre- 
liable, with the result that some important world’s patents 
had been lost there, 
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FERGUSSON’S PERCENTAGE UNIT OF 
ANGULAR MEASUREMENT WITH LOGA- 


RITHMS. 

To THE Eprror oF ENGINEERING. 

Srr,—I venture to ask you as a matter of fair play to 
permit me to reply to four statements made by your 
reviewer of my book, which I deem to be incorrect and 
harmful to me. 

1. As is my alleged exaggeration of the number 
of calculations in the work, allow me to explain that 
column 8 in the tables of 11,000 lines, showing the 
equivalent angle, wus the foundation of the calculations 
for all the other columns ; therefore it had to be strictly 
accurate, calculated column 8 first by nat. tans., 
then by log. tans. to two places of decimals of a 
second, then checked the figures of the various columns 
by differences. The differences proved irregular, so 
I again calculated column 8 to three places of deci- 
mals; then the differences between the figures in 
the various columns worked out very regularly. This 
fact is against the opinion that ‘‘the accuracy is only 
apparent, and not real,” for the third place of decimals 
gave me the greater accuracy I sought. As these results 
were repeated at least three times, here alone are 100,000 
calculations, each of which involved five separate minor 
calculations. It is true that the tables do not contain a 
million figures, because skeleton columns were used ; had 
the whole of the figures in each line been printed in full, 
there would have been more than a million figures. 

2. As to “‘most of the figures being copied frem ordi- 
nary tables of logarithms,” a glance at the columns of 
my tables will prove this statement to be unfounded. 
How, may I ask, could the logarithm for the trigono- 
metrical lines of ~ ——- angles have possibly been 
‘‘copied from tables of other rithms” used for 
degrees? Moreover, I could not rely upon the calcula- 
tion of one column to serve as a trustworthy base for 
getting accurate figures for another column, by the easy 
and convenient process of — addition oe —e. 
as your reviewer supposes. To ju the magnitude o! 
the work fairly one = to do it Pham 

3. With to errors I, myself, more than anyone 
else, regret that there should be any; still, I may say 
truthfully, the calculations were honestly made by my- 
self. oreover, the very arrangement of the main 
columns, with their columns of differences alongside 
them, were purposely a in this straightforward 
manner so that, should there arise any doubt as to the 
accuracy of my figures, a mistake can be detected by a 
glance at the adjacent columns. This point is a strong 
proof of my honest endeavour to take nothing for 
granted ; at the same time it provided a weapon of 
correction, which your reviewer has used against me. 
It was to provide an additional check upon the accuracy 
of the columns that I printed the column of secants. My 
work is imperfect simply because my powers of concep- 
tion and endurance were limited by cone weakness. 
However, I shall be delighted if any other man will 
undertake to improve and extend it ; for to print the first 
edition of such a work without some errors would be 
almost impossible. 

4. As to whether my percentage unit simplifies trigo- 
nometry, I have proved that it reduces it to arithmetic. 
My “ Percentage Trigonometry,” a school-book, in the 
yee will throw more light on this subject ; it will show 
»y numerous examples, fully worked out, that not only 
right-angled triangles, but oblique triangles also, can 
easily be solved by arithmetic, when using the percen 
unit, for angular measurements. Thanking you for the 
use of your valuable columns, 

Iam, Sir, yours faithfully, 
OHN C. Fercusson. 

7, Milford-road, Harborne, December 16, 1912. 





‘* SHIPBUILDING AND Ports.”—We have received from 
Messrs. Martens and Co., Merchants’ Exchange, 
Docks, Cardiff, a specimen copy of the first number of their 
Russian journal, the title of which, translated, is Ship- 
bui/ding and Ports. It measures 12 in. by 94 in., and 
contains fifty pages of illustrated matter in the Russian 
language. The future numbers are to be issued on the 
first of each month, Russian style, and the publishers say 
they have every expectation of exceeding the initial 
circulation of 2000, which they guaranteed. We are 
flattered to note that the first number in question con- 
tains an abbreviated illustrated description of Messrs. 
Krupp’s Works, and of the course followed in armour- 
plate manufacture at Essen, reproduced from our own 
series of articles and engravings. 





White Star Avustravian Liner “Crramic.”—The 
Ceramic, which was launched at Belfast by Messrs. Har- 
land and Wolff, Limited, on the Lith inst., is a triple- 
screw passenger steamer havirg the arrangement of 
machinery—t.¢., twin-screw reciprocating engines com- 
bined with low-pressure turbine—-already so successfully 
adopted in White Star vessels. ‘The new vessel is 675 ft. 
Jong by. 69 ft. 3 in. beam, and will have a gross tonnage 
of about 18,000 tons ; and, hesides enormous capacity for 
cargo, accommodation for 600 passengers ordinarily, with 
oomngunants for possible extension for a further 220, or 
& total complement of 820, when required. The Ceramic 
is of — strong construction, built under survey of the 
Board of Trade for ee a certificate, and having 
twelve water-tight bulkheads, dividing the vessel into 
thirteen water-tight compartments. Eleven of the bulk- 
heads are carried to the upper deck, and the aftermost 
bulkhead to the middle deck. The double bottom extends 
right fore and aft, and is built on the cellular principle, 
specially strengthened in way of the engines by addi- 








THE ROYAL METEOROLOGICAL SOCIETY. 
THe monthly meeting of this Society was held on 





Wednesday evening, the 18th inst., at the Surveyors’ 
Institution, Westminster, Dr. H. N. Dickson, President, 
in the chair. 


Professor H. Bassett read a paper on the ‘‘ Probable 

Utility of Salinity Observations in the Irish Sea for Long- 
Weather Forecasting.” It is generally recognised 

that atmospheric disturbances are largely due to inequali- 
ties in the distribution of temperature on land orsea. The 
cyclones which reach the British Isles nearly all arrive 
from the Atlantic, consequently any alteration in the 
distribution of temperature in the Atlantic may be 4 om 
to affect their number and character. Now the hydro- 
gg investigations which have been carried out in the 

orth Atlantic and in European waters during the pa~t 
fifteen years have clearly shown that they are affected 
by a periodic change in salinity and temperature, the 
period of which is about one year. This change is of such 
a nature that the water is salter and relatively warmer in 
the winter and spring months, and fresher and relatively 
cooler in the summer and autumn, the time of maximum 
salinity depending somewhat on the geographical posi- 
tion. The author described the result of a series of 
salinity observations which he has carried out in the Irish 
Sea, and he has found that the salinity changes and the 
time of their occurrence preceded certain seasonal ty 
of weather. He is therefore of opinion that if monthly 
observations of the salinities were made at certain stations 
on the line of the Calf of Man, Holyhead, these would 
enable forecasts of the general character of the weather 
over the British Isles and a considerable part of Europe 
to be given four or five months ahead. 

Mr. J. E. Clark read a paper on “‘ Air Currents at a 
Height of Fifty Miles, as Indicated by the Bolide, on 
Fe ry 22, 1909.” ‘Lhis meteor, whose brightness was 
at least four times that of Venus, was seen at 7.36 p.m., 
at a height of 56 miles, and it left a remarkably bright 
streak in the sky which was watched by observers in 
the southern counties for the long period of 104 minutes. 
The author collected the various observations, and, after 
lotting them on charts, came to the conclusion that 
tween 49.5 and 51 miles the streak lay in a west wind 
of great velocity, and that at 51.5 miles the current was 
almost from the east, with a velocity of about 100 miles 
an hour. Above this the current changed to south-east, 
and ultimately to south-west, with an increased velocity. 

A paper on “A New Form of Standurd Barometer,” 
by Mr. OC. Anthony, M. Inst. C.K., was also read. 





ABSORPTION OF GaSES BY CHARCOAL.—The recent 
researches of Professor Dewar having once more drawn 
attention to the extraordinary absorptive power of char- 
coal, and especially of cocoa-nut charcoal, for gases, very 
wide use is now made of this charcoal in and vacuum 
bulb researches. According to Professor Walther Hempel 
and Dr. G. Vater, however, the charcoal which is obtained 
by carbonising blood is superior even to the nut coal, and 
a great deal depends upon the temperature at which the 
carbonication is effected. The result of their researches 
are described in the Zeitschrift fiir Elektrochemie of 
August 15, 1912. They investigated a great many 
other porous agents in addition to charcoal, kieselguhr, 
pumice-stone, bog ore, spongy platinum, bone , and 
a@ great many gases (elementary gases as well as CO, 
CO,, CH, Coll, &c.) at the temperatures +20 deg., 
—78 deg., —185 deg. Cent., and they found that charcoal 
was superior to all the others, and that a particular kind 
of blood carbon, prepared by stirring commercial animal 
charcoal with water and blood to a rather stiff paste, was 
superior again to the nut coal. The best temperature for 
carbonising both kinds of materials would appear to be 
600 deg. Cent. Even with this particular blood carbon, 
however, the investigators failed to effect a complete 
separation of diatomic gases, though the adsorptive 
powers for various gases varied considerably. 





Tue Errecr oF STEMMING ON THE EFFICIENCY OF 
Exp.osives.—Whilst it is generally admitted that a 
bore-hole, charged with black powder, should be well 
stemmed (or tamped) to secure the full blasting effects of 
the powder, some miners consider stemming unnecessar 

in the case of dynamite and other pert burning or hig 

explosives. In Technical Paper17, of the United States 
Bureau of Mines, W. O. Snelling and Clarence Hall 
show that the use of some stemming material is advan- 
tageous in all cases. By stemming they mean the mate- 
rial used to stop the hole, and by tamping the act of 
ramming the stemming into the hole. In their experiments 
they applied the Trauzl test, drilling a hole 2.5 cm. in 
diameter to a depth of 12.5 cm. in a cylindrical lead 
block of 20 by 20cm. When the hole is partly charge 
with the explosive, the explosion widens the cylindrical 
hole out to an inverted pear, whose volume is determined. 
In order to be able to use considerable weights and 
lengths of stemming, they placed a flanged tube of steel, 
of the same internal diameter as the lead bore, on the 
lead block, so as to form a column resting on the block, 
and held down by a framing. These experiments were 
confirmed by ballistic tests. Experimenting with black 
powder, 40 per cent. ammonia dynamite and 40 per cent. 
straight “ee (which is very quick-acting), they 
observed, in all cases, that, though high explosives 
required less stemming than slow explosives, the size of 
the cavity increased as the weight of stemming increased. 
The increase in useful energy amounted to 60, and even 
93, per cent. in the case of the best stemming material— 
moist fireclay ; dry clay and dry sand were less effective, 
but these experiments, as to the choice of material, were 
not very concordant, as much would depend upon the 
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NOTES FROM THE NORTH. 
Giascow, Wednesday. 
Glasgow Pig-Iron Market.—Last Thursday morning the 
pig-iron market opened with a weak tone, and the turn- 
over consisted of 3500 tons of Cleveland warrants at 
67s. 1d., 67s. 14d., and 67s. 04d. cash, and 67s. 11d. three 
months. Closing sellers quoied 67s. 1d. cash, 67s. 6d. 
one month, and 67s. 114d. three months. The afternoon 
session was } any and only 2000 tons of Cleveland war- 
rants were done at 67s. cash and 67s. 14d. twelve days, 
with sellers over at 67s. 1d. cash, 67s. 54d. one month, 
and 67s. 114d. three months. On Friday morning no 
dealings of any description took place, and Cleveland 
warrants were easier at 66s. 114d. cash, 67s. 5d. one 
month, and 67s. 104d. three months’ sellers. Weakness 
characterised the market in the afternoon, and Cleveland 
warrant, amounting to 4000 tons, changed hands at 
663. 10d. cash, 66s. 9d. five days, 67s. 14d. twenty-four 
days, 67s. 24d. one month, and 67s. 84d. three months. 
At the close there were sellers at 66s. 10d. cash, 
67s. 3d. one month, and 67s. 9d. three months. 
On Monday morning the tone was rather better, and 
6000 tons of Cleveland warrants were dealt in at 
66s. 11d. cash, and 67s. 4d. and 67s. 34d. one month. 
Closing sellers quoted 66s. 11d. cash, 67s. 4d. one month, 
and 67s. 10d. three months. In the afternoon Cleveland 
warrants fell away again, and changed hands at 66s. 8d. 
cash, 67s. 1d. one month, and 67s. 6d. three months, with 
buyers over at these figures, and sellers at 66s. 9d. cash, 
67s. 14d. one month, and 67s. 7d. three months. The 
turnover was 2000 tons. On Tuesday morning the 
market was dull and quiet, and the business consisted of 
1000 tons of Cleveland warrants at 663. 8d. cash, and 
67s. 14d. one month. Sellers’ closing quotations were 
66s. 74d. cash, 67s. one month, and 67s. 54d. three 
months. In the afternoon Cleveland warrants were 
again quiet, and were done at 663. 8d. cash, 66s. 9d. 
three days, 66s. lld. sixteen days, 67s. 1d. one 
month, and 67s. 74d. three months. The turnover was 
only 2500 tons, and the closing quotations were the turn 
firmer at 66s. 9d. cash, 67s. 2d. one month, and 67s. 8d. 
three months sellers. When the market opened to-day 
(Wednesday), a better tone prevailed, and 8500 tons of 
Cleveland warrants were put. through at 66s. 94d., 
66s. 104d., and 66s. 94d. cash, 67s. 14d. twenty-two days, 
67s. 3d. and 67s. 2d. one month, and from 67s. 84d. to 
67s. 10d. three months. The close was below the best, 
sellers quoting 66s. 94d. cash, 67s. 24d. one month, and 
67s. 10d. three months. In the afternoon business was 
dead idle, and sellers of Cleveland warrants quoted 
nominally a fraction dearer at 66s. 10d. cash, 67s. 3d. one 
month, and unchanged at 67s. 10d. three months. 


Sulphate of Ammonia.—The market for sulphate of 
ammonia is again firmer, and dealing has taken place at 
14/. 5s. per ton for prompt delivery, Glasgow or Leith. 
For forward lots the quotation is from 141. 7s. 6d. to 
14/. 10s. per ton January-February, and as the inquiry is 
good, the tendency is upward. 


Scotch Steel Trade.—Continued activity still prevails in 
the Scotch steel industry, and the pressing demand for 
ship-plates, &c., is as great as ever. One of the reasons 
= for this is that shipyard workers in general are to 

ave @ limited holiday at the end of the year, and conse- 
quently managers are endeavouring to secure sufficient 
supplies to cover their requirements in the early days of 
the new year. The export inquiries are quite up to 
the average of recent weeks, and a heavy tonnage 
is going through, but home buying is quiet. In light 
sections the demand is quite satisfactory, and colonial 
consumers are asking for considerable quantities for 
spring delivery. The black-sheet makers cannot report 
any change in their position ; raw material still being 
scarce, they are quite unable to cope with the present 
urgent demands for stuff. Prices all round are very 
stiff, and the year will close with the steel trade about 
high-water mark. 


Malleable-Iron Trade.—The state of affairs in the 
malleable-iron trade of the West of Scotland is very 
similar to last week, no change of any note having taken 
place. The current price for ‘‘ Crown ” bars is 8/. 10s. per 
ton, less 5 per cent. Inquiries are satisfactory, and full em- 
ployment is general, great pressure for deliveries existing. 


Scotch Pig-Iron Trade.—No change of note can be re- 
ported in the Scotch pig-iron trade, as the ordinary 
—- of iron are going into consumption as rapidly as 

eliveries can be obtained. The home demand for supplies 
keeps steady, and the export inquiry isalso large. Although 
there are ninety furnaces in full blast, a great scarcity of 
material still exists. The hematite position is practically 
unchanged. The following are the market quotations for 
makers’ (No. 1) iron :—Clyde, 82s. ; Summerlee, 82s. 6d. ; 
er and errie, 83s.; and Langloan, 833. 6d. (all 
shipped at Glasgow) ; Gl rnock (at Ardrossan), 83s. 6d. ; 
Shotts (at Leith), 82s. ; pone Carron (at Grangemouth), 83s. 








AGRICULTURAL MACHINERY IN THe UNITED STATES.— 
The American Society of Agricultural Engineers will 
hold their annual meeting at the Great Northern Hotel, 
Chicago, on Thursday, Friday, and Saturday, the 26th, 
27th, and 28th inst., Friday morning being largely given 
up to the discussion of whether or not a contest of trac- 
tors similar to the contest held for several years past at 
Winnipeg, Manitoba, is desirable, and, if so, what the 
arrangement should be. Manufacturers and all others 
interested have been invited to attend and to assist in 
planning a contest which shall be fair to all, and which 
shall be a potent factor in the rapid development of 
the general purpose gas-tractor. A number of other 
points dealing with agriculture form also part of the pro- 
gramme. 








tional intercostals, &. There are eight steel decks. 





perfection of the tamping. 
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NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Hull Coal Returns.—Further steady expansion in the 
coal traffic passing through Hull is shown in the latest 
returns. During November, 644,316 tons were dealt with, 
as against 521,184 tons in November, 1911, and the eleven 
months total this year is 6,448,784 tons, as compared with 
6,871,584, or an increase of 577,200 tons. The London 
and coastwise traffic during the month was 126.537 tons. 
making the eleven months’ aggregate up to 879,696. The 
foreign exports show a notable rise of nearly 200,000 tons on 
the year up to date. The comparative November figures 
are 278,972 this year, and 244,865 last year. On the year 
Germany hasincreased her takings by over 177,000 tons, and 
North Russia by 167,760 tons. Other countries which have 
imported more largely are Danmark and Norway, Por- 
tugal and Spain. ere have been slightly decreased 
shipments to France, Holland, Italy, Egypt, and South 
America. The Denaby and Cadeby collieries are again 
at the top for output, though their figure of 633,000 is 
216,000 tons less than in November last year. They are 
closely followed by the Grimethorpe and Frickley col- 
lieries, which show a substantial increase. 


South Yorkshire Coal Trade.—The ending of the North- 
Eastern Railway strike has eased the pressure which was 
beginning to be felt by local collieries as a result of the 
incre demands for shipments at the Humber ports. 
At the same time it has helped them still further to 
strengthen their on, and they have been cleared out 
of stocks. The effect of the strike has also been to empha- 
sise the wagon shor’ both for coal conveyance and 
for ordinary goods traffic. Quite a number of the half- 
yearly contracts still remain to be arranged. The tonnage 
of gas-coal going away is heavy, extra supplies being 
obtained to cover the holiday season. Industrial hards 
are in greater demand than ever, and the local works 
putting on pressure, in order to clear away orders before 
Christmas, are responsible for a very big consump- 
tion. Slacks are very strong. The position of the 
house-coa] market remains firm, with a better inquiry for 
seconds than for best qualities. Although the majority 
of consumers have obtained their Christmas supplies, 
merchants are still fairly busy. Collieries are sending off 
large quantities. Quotations: Best branch hand-picked, 
16s. to 16s. 6d. ; Barnsley best Silkstone, 14s. to 15s. ; 
Derbyshire best brights, 12s. 6d. to 13s. 6d. ; Derbyshire 
house, 11s. to 12s.; large nuts, 11s. to 12s. 6d.; small nuts, 
9s. to 10s.; Yorkshire hards, lls. to 12s.; Derbyshire 
hards, 10s. 6d. to 11s. 6d.; rough slacks, 7s. to 8s.; seconds, 
4s. 6d. to 5s. 6d. ; smalls, 3s. 6d. to 4s. 6d. 


Iron and Stcel.—Very little business has been trans- 
acted in the iron market during the week. The majority 
of users contracted for the next half-year’s puopt a few 
weeks back. It is fortunate that the Nort bates 
Railway strike came to an end so soon, for the supply’ 
of West Coast hematites was beginning to be affected, and 
already the shortage in hematites is sufficiently felt. 
The Lincolnshire common iron makers are quoting 
very high figures, and are not concerned about new 
business for the present, in the confidence that they 
will be able to get their own prices in the new year. 
Derbyshire quotations are firmer. The scarcity of 
coke is proving a source of difficulty to the iron 
producers. Billets have gone up, and basic billets are 
now selling at 7/. 7s. 6d , whilst Bessemer and Siemens 
qualities are 8/. 5s, and 8/. 15s. respectively. Deliveries 
of billets have also been restricted. Scrap is strong, with 
better prices. Practically all the Sheffield trades are 
werking at extreme pressure, in order to get orders 
through before Christmas. 








“Lista Nava.e Traviana.”—This Italian Navy List 
for the third and fourth quarters of 1912 has just come to 
hand. It is published at the price of 5 lire by the 
Officina Poligrafica Italiana, Rome, and contains the 
names of all the officers, naval architects, engineers, &c., 
of the Italian Navy, and abstracts of the laws, rules, and 
regulations dealing with the Italian naval service. 





Business Prospects Yrar-Boox, 1913.—We have 
received a es this year-book, which is edited by 
Messrs. Joseph Davies and C. P. Hailey, and is published 
in London by the Financial Times, 72, Coleman-street, 
E.C., at the price of 10s. net. It contains interesting 
statistics concerning coal, iron, copper, tin, tin-plates, 
oil, the money market, shipping, English, American, and 
Argentine rails, wheat, cotton and rubber, and for each 
material or subject it gives the forecast for the comin; 
year; this latver covering an indication of a gene’ 
nature on the probable price, output, employment, and 
profits for 1913. The book will prove useful for reference 
purposes, 





New Larce Moror-Vesset Contracts. —The East 
Asiatic Company of Copenhagen has in placed an 
important order for motor vessels with ‘the Burmeister 
and Wain Shipyard, Copenhagen—altogether three boats 
Shel pa tS 

a ca n ger-boat, o' ia t 
to replace the Pionia, sold to the Hamburg-Amerika ioe 
and intended for the jee og route ; this vessel is to be 
ready in the autumn of 1913. The two other vessels are of 
the large 10,000-tons cargo type, of which the Burmeister 
and Wain yard already has two vessels in hand. They 
are intended for the Japan traffic. The indicated motor 
power is to be 3500 horse-power, and the speed eleven to 
twelve nautical miles. © Selandia has recently com- 
menced her third trip to Bangkok, and in every respect 
= een oe The East Asiatic Company of 
pen will not, it is expected, in the futu 
anything but motor vessels, - st aaa 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

Mipp.essrovuer, Wednesday. 
The Cleveland Iron Trade.— Blast-furnaces on the North- 
East Coast are gradually getting into their normal state 
of working after the enforced stoppages through shortage 
of coke due to the recent railwaymen’s strike. Some of 
the furnaces, however, that have dam down are 
not getting away as satisfactorily as could be wished. 
The market is lifeless, and values of Cleveland pig are 
easy. No. 3 g.m.b. is put at 67s. 3d. for early f.o.b. 
delivery, which is also the nominal quotation for No. 4 
foundry and No. 4 a. Mottled and white iron each 
stand at 66s. 9d., and No. 1 is on sale at 70s. East Coast 
hematite pig is very scarce. There is none available for 
early delivery. Sales over periods next year are reported 
to have occurred at 82s. 6d. to 82s. 9d. Foreign ore shows 
a downward movement. Market rates are now on 
22s. 9d. ex-ship Tees for best Rubio, and perhaps that 


rate could be shaded. Freights Bilbao-Middlesbrough | large 


are put at 6s. 9d. 


Blastfurnace Coke.— Very high rates still rule for furnace 
coke, but there is next to no business doing, practically all 
deliveries being on contracts made some little time ago. Up 
to 30s. is named for coke delivered at Tees-side furnaces. 


Stocks and Shipments of Pig Iron.—To meet current 
needs the stock of Cleveland pig iron in the public 
warrant stores continues to be drawn upon. This is an 
unusual circumstance at this time of year. The stock 
now stands at 243,543 tons, or 10,158 tons below what it 
was at the beginning of the month. Shipments of pig 
from the Tees are quite up to expectations. To date this 
month they average tons, the total despatches 
amounting to 58,447 tons. To the same date last month 
the total clearances were returned at 46,940 tons, or a 
daily average of 3129 tons; and for the corresponding 
part of December last year the loadings reached 74,719 
tons, or an average of 4981 tons per working day. 


Manufactured Iron and Steel.—There is little new to 
report concerning the manufactured iron and steel works. 
Most firms have managed to keep pretty well going 
through the railway strike, and those who had to stop for 
want of fuel have resumed. Few new orders are being 
booked, but this is largely due to the fact that manufae- 
turers have such heavy contracts already made that 
they do not care to undertake additional work, espe- 
cially as they look for further upward movement in 
values. Common iron bars are 8. 10s.; best bars, 
8. 17s. 6d. ; best best bars, 9/7. 5s.; packing iron, 6/. 15s. ; 
iron ~y te 8. ; iron “3 ey 8. 10s. to 
8/. 12s. 6d.; iron ship-rivets, 9/. 15s. ; iron boiler-plates, 
81. 17s. 6d.; steel bars (basic), 7/. 15s.; steel bars (Siemens), 
81. 5s. ; steel —- lates, 8/. 5s. ; steel ship - angles, 
7l. 17s. 6d.; steel boiler-plates, 9/.; steel joists, 7/. 7s. 6d. 
to 71. 10s.; steel hoops, 8/ ; and steel strip, 8/.—all less 
the customary 2} per cent. discount; cast-iron columns 
are 7/. ; cast-iron railway chairs, 4. 10s. ; light iron rails, 
7. to 7/1. 5s.; heavy steel rails, 6/. 15s.; and steel rail- 
a sleepers, 7/. to 7/. 2s. 6d.—all net at works. Iron 
and steel galvanised corrugated sheets are 12/. 15s. to 
131. f.0.b.—less the usual 4 per cent. 





Tue ResgarcH WorK OF THE INSTITUTION OF ELEo- 
TRICAL EnoingEers.—The following is a résumé of the 
report of the Research Work Committee of the Institu- 
tion of Electrical Engineers which was adopted by the 
Council on the 12th inst.:—Scope of Work Contem- 
plated :—In considering the scope and scale of the re- 
search work which might be undertaken by the Institution, 
the Committee are of opinion that it is desirable to avoid 
overlapping the work of other societies, such as the 
British Association, the Royal Society, and other similar 
bodies; they therefore suggest that the work of the 
Institution be confined, as far as ible, to the followin 
lines :—(a) The organisation and correlation of researc 
work in electrical engineering; (b) the origination and 
supervision of specific es in subjects connected 
with the electrical industry, and the allocation of grants 
in aid of the same. Organisation and Correlation of 
Research Work :—The organisation and correlation of 
the research work carried on within the sphere of influ- 
ence of the Institution should include the following :— 
1. The establishment of a General Committee for re- 
search, to which investigators would be invited to send 
particulars as to the subject and character of the researches 
they are undertaking. Members of the Institution, espe- 
cially those connected with the manufacturing side of the 
industry, would also be invited to communicate to this 
Committee any special difficulties they had encountered 
which called for investigation, and to make suggestions for 
subjects for research. The General Committee would thus 
act asa species of ‘‘ Clearing House ” for topics, 
receiving suggestions from various sources and sending 
them on after consideration to the most suitable quarters. 
2. The collection and publication of particulars of plant 
available for special testing and investigation work in the 
various laboratories, together with a list of the subjects 
in which have been carried out. 3. The com- 
pilation and publication of bibliographies of specific fields 
of research. Origination of The Committee 
consider that it 1s desirable that the Institution should 
originate and direct researches in certain subjects, and 
suggest that the General Research Committee should 
have power to appoint sub-committees of experts to deal 
with researvhes in selected subjects. In the first instance 
aseries of investigations might be initiated on the ‘‘ Elec- 
trical Properties of Materials,” which would deal with 
such matters as magnet steel, copper, carbon, Paper, 
rubber, mica, porcelain, oils and varnishes, &c., for which 
fuller data are required. 





NOTES FROM THE SOUTH-WEST. 


Cardif.—The steam-coal trade has shown very con- 
siderable strength ; tonnage arrivals over the week end, 
while scarcely up to expectations, were camolenty 260 
to place shippers in a favourable position. lliery 
owners continue to report full order-books for the balance 
of December and the first half of January, and they 
are, accordingly, maintaining quotations with firmness. 
Buyers still show, however, a disposition to pursue a 
waiting policy. Smalls have been scarce, and have been 
held with firmness. The best Admiralty large steam coal 
has made 18s. to 183. 6d. per ton ; ary qualities have 
ranged between 17s. and 183; ordinary descriptions 
between 16s. 9d. and 17s. ; best bunker smalls between 
143, 6d. and 15s. 6d. ; and cargo smalls between 13s. and 
143. per ton. The best household coal has been quoted at 
194. to 20s.: and households have made 17s. to 183. 

r ton. No. 3 Rhondda large has realised 17s. 6d. to 

83. 6d.; and smalls, 14s. to 15s. ton. No. 2 Rhondda 
has made 15s. 6d. to 16s. 3d.; and No. 2 smalls 13s. 
to 14s. per ton. Good agg Ang ey has brought 27s. 6d. 
to 30s. ; and furnace ditto, om Oe Me As 
ceapade love ont SAERS Eat Seneeeee to 22s. 6d. 
per ton, upon a basis of 50 per cent. of iron, 

including freight, insurance, &c., to Cardiff or Newport. 


Welsh Coal for Belgiwm.—Cardiff firms have secured 
orders from the administration of the Belgian State 
Railways for about 130,000 tons of small steam coal, to be 
delivered _— the next six months. Hitherto the 
administration have generally treated Belgian tenders 
preferentially. 


Nantyglo and Bla‘na Iron Works.—The directors of 
the Nantyglo and Blaina Iron Works Company, J.imited, 
report that the net amount received in the t financial 
year for royalties and way-leaves was 26,572/., and for 
rentals from land and houses, &c., 5079/., making a total 
of 31,6511. Arrears of dividends were paid upon the 
preference shares in 1911-12 to the amount of 22,500/., 
or 44 per cent. for the year. The output of coal and 
other minerals for the twelve months was 1,488,925 tons. 
The year’s allowance for depreciation was 4000/., and 
5741. was also received for interest upon depreciation 
investments. A new road is in course of construction 
which will pass through the company’s freehold property, 
and will connect Blaina and Abertillery. 


Port Talbot.—The commercial growth of Port Talbot 
is forcibly reflected in the of the annual tonnage 
movement of the port. © imports and exports com- 
bined amounted in 1900 to 543,138 tons. In 1905 they 
had risen to 8,355,550 tons ; in 1910, to 2,231,896 tons ; in 
1911, to 2,341,395 tons ; and this year they are estimated 
at 2,800,000 tons. With the continual opening up of new 
collieries in the adjacent Avon Valleys and the Pa 
working of coal in the Duffryn Valley, which is only 
two miles from the harbour, Port Talbot appears to be 
destined to a still greater future. 

More Welsh Coal.—The Pentwyn Colliery, Machen, 
which is situated near the Brecon and Merthyr Railway, 
about 9 miles from Newport, is being developed upon a 
considerable scale. The concern hitherto been little 
more than a small outcrop working, but now shafts are 
being sunk to the Black Vein, and an output of from 
1000 to 1200 tons of coal per day is anticipated. 





Tue Copper Marxket.—In their report, dated the 
16th inst., Messrs. James Lewis and Son state that 
anxiety with regard to the foreign political situation, 
financial stringency, and the weakness developed in Wall- 
street, caused a severe fall in the value of copper shares 
and a ual decline of 3/. 12s 6d. in the value of 
standard copper—from 76/. 17s. 6d. for cash on the 
2nd inst. to 74/. 12s. 6d. on the 12th, and to 73/. 5s. on the 
16th ; considerable quantities being sold by ‘‘ tired bulls” 
in conjunction with “bear” selling of three months 
prompt, on which the contango had advanced from 15s. 
to 20s. per ton. Closing quotations on the 16th were 
731. 10s. cash, and 74/. 10s. three months. The sales for 
the fortnight amounted to about 18,000 tons. Consumers 
continued to buy only for their immediate requirements 
in view of the great disparity between the price at which 
refined copper was obtainable and that at which standard 
was sold, looking for a reduction in the former in view of 
the accumulation of stocks in the United States in the 
hands both of refiners and producers. Japanese 
electrolytic had been obtained at 80/. ton net c.i.f. 
for forward delivery, and the sale of tons American 
wire bars at 81/. 10s. per ton was reported for December 
and January delivery. The demand for sulphate of 
copper had n very inactive, present values being 25/. 
per ton for prompt and 25l. 7s. 6d. to 25/. 12s. 6d. for 
next year’s delivery. American exports for the pas 
fortnight were advised as 11,734 tons. American refiners 
returns showed a relative decrease in their production 
for the month of November of 2777 tons, as compared 
with ber, and of 5546 tons in the home consumption. 
The deliveries for export were given as 24,958 tons 

inst the actual exports of 19,146 tons—a difference of 
BaI2 tons, which would make the increase in stocks 
10,017 tons instead of 4205 tons given in the refiners’ 
returns. Messrs. Lewis's statistics showed, as compared 
with the same period last year, an increase in American 
age and imports in the imports into Europe 
rom other countries of 53,597 tons. American consump- 
tion had increased 52,479 tons and KE consum p- 
tion — tons, although that of England was 7765 tons 
less. Exports from Europe had decreased 10,616 tons. 
American and Euro stocks (uieg 
refiners’ returns) together had increased 1 
the five months ended December 1. 
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LOCK-GATES FOR THE ASSOUAN DAM. 
CONSTRUCTED BY MESSRS. RANSOMES AND RAPIER, LIMITED, ENGINEERS, LONDON. 
(For Description, see Page 833.) 
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NOTICES OF MEETINGS. 


Tue InstrruTion OF MgcHantcaL Enomnegrs.—Friday, December 
20, at 8 o’clock :—Further discussion upon *‘‘ Vepeur tien ression 
Refrigerating Machines,” by Mr. J. Wemyss Anderson, M. Eng., 
Member, Dean of the Faculty of Engineering, University of 
Liverpool ; and ‘‘ A Contribution to the Theory of Refrige 
Machines,” by Mr. John H. Grindley, D.Sc., Member, Princi ol 
the Crawford Municipal Technical Institute, Cork. ‘essor 
ow paper on “Flow of Steam through Nozzles.” 

8 reminded that communications on Professor Hen- 
derson’s soner should be received before the 31st inst., when the 
discussion will be closed. 

Noxtu-East Coast IN8tTiITuTION OF ENGINBERS AND SHIPBUILDERS. 
—Friday, December 20, at 7 30 p.m., in the Lecture Theatre of 
the Laserary and Philosophical Society, Westgate-road, Newcastle- 
upon-Tyne. The discussion of Mr. Saxton White's ra. on 
“* The Influence of Form on the Economical Running of a Ship,” 
will be resumed. A paper will be read on ‘‘ Some Notes on the Arch 
Principle of Ship Construction,” by Mr. Maxwell Ballard. 

Tue Rovat INstirvTion or Great BRITAIN. —Saturday, Decem- 
ber 28, at 3 p.m., the first of a course of six experimentally i lustrated 
lectures, adapted ted to a juvenile auditory, on “‘ Christmas Lecture 
a. y Professor Sir James Eon. LL.D., Ph.D., D.Sc., 

F.R.S., Ful llerian P Prof of C . 
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THE EQUIPMENT OF ENGINEERING 
LABORATORIES. 


Ir the quality of scientific output were in any 
way a function of lavishness of expenditure on 
laboratory equipment, Great Britain would occupy 
but a very minor position in the realm of science. 
In reality, however, cash is but a poor substitute 
for intellect, a fact which, as Christmas approaches, 
is yearly emphasised by the combination of costli- 
ness and dulness which is the peculiar characteristic 
ntomime. In these everything 
that money can do is done, and done well ; but since 
money cannot create brains, ability being largely a 
matter of inheritance, and not of education, the 
final result is in many cases merely a splendid 
pageant. Similarly, the most lavish expenditure 
on research work is no guarantee that results of 
more than second-rate importance will be secured. 

The most notable scientific advances of late 
years have emanated from laboratories equipped 
on anything but a lavish scale. Argon was dis- 
covered in the private laboratory of Lord Rayleigh, 
cathode mestidles were weighed in the Cavendish 
laboratory, and radium was discovered in the Paris 
Municipal School of Physics and Chemistry. It 
may, moreover, be pointed out that Lord Rayleigh’s 


k, | work is reckoned amongst that small fraction of the 


scientific output of the world to which common 
consent accords the honour of being precise to one 
decimal place more than is customary. In this 
connection reference may also be made to an 
address delivered last January by Proferccr Emil 
Fischer, who attributed the small part | layed by 
Germany in radioactive research to the costliness 
of radium. The work of Rutherford and Soddy 
with thorium, however, proves conclusively that the 
true cause was not that the material was wanting, 
but the man. Reference may also be made here to 
Quinche’s classical researches on surface tension, 
which were carried out with apparatus which was 
almost rudimentary. When the Institution of 
Electrical Engineers visited Weber’s laboratory in 
Switzerland a few years ago, the members were 
struck by the extraordinarily complete scale of the 
equipment ; but the remark was passed that a 
rove 


meagre, though sufficient, apparatus to be found in 
a laboratory attached to a works or manufactory. 
It may be added that one of our leading autho- 
rities on wireless telegraphy, after expatiating with 
longing on the magnificent equipment provided for 
experiment on this subject in certain German 
institutions, confessed, when pressed, that in actual 
fact, when ‘all was said and done, work of more 


857| fundamental importance was being successfully 


carried out here in laboratories where it was often 
necessary to improvise apparatus. Of course, it 


,|may be claimed that time is lost in preparatory 


work of this kind which might be saved for the 


$| main research were the equipment more complete. 


This view sounds plausible at first sight, but any- 
one who has operated in these conditions will, we 
think, agree that time thus spent is very far indeed 


2 | from being wasted. Whilst making the preliminary 


arrangements, the investigator’s mind is ‘‘intended” 
on his subject, to the great benefit of the final 
investigation. If, as we believe, a very lavish equ ip 
ment is rather a drawback than an aid to scienti 








researches of fundamental importance, this is still 
more the case with asdemiet cadconked labora- 
tories. 

The contrary view, however, finds strong ex- 
pression in an article recently contributed to 
the Manchester Guardian by Dr. J. T. Nicolson, 
of the Municipal Technical School of that city. 
Dr. Nicolson has, it appears, recently returned 
from Germany in a mood most despondent at 
the scale of the laboratory equipment now fur- 
nished at the leading German technical schools, 
the plant provided being such as it is impossible 
for us to rival in this country. At Dresden, he 
remarks, the floor area devoted to heat-engines 
alone is nearly equal to the whole of the ground 
floor of the Manchester School of Technology. The 
Berlin heat laboratory measures 250 ft. by 60 ft. 
plus an annexe, and at Munich half a_ million 
marks is being allotted for the buildings and equip- 
ment of a heat laboratory for President Schroter. 

If, therefore, the future of mechanical engineering 
were dependent on the sums spent on laboratory 
equipment, we should undoubtedly have before us 
a somewhat dismal prospect. If, however, it is 


=| true, even in pure science, that progress is a matter 


of men rather than of equipment, this is even more 
completely the case in mechanical engineering, which 
is, and must remain, an art rather than a science. 
In spite of the legitimate pride of Germany in 
the part she has played in the development of the 
internal-combustion engine, and in spite of the 
Javishness with which laboratories have been en- 
dowed for investigating this subject, we must turn 
for results of really practical importance to the work 
of the British Association Committee on Gaseous 
Explosions. In the reports issued by them will be 
found data of the utmost interest and importance, 
acquired with plant which, even if aggregated into 
one, would occupy little more than a corner of some 
of the great Continental laboratories. 

Dr. Nicolson complains, and possibly with a 
certain degree of justice, of the tendency of some 
leading firms in the Manchester area to import 
rather than to originate improvements. This, how- 
ever, is, we believe, largely due to causes which 
would in no way be reduced in effett by more 
lavishly equipping the laboratories of our technical 
schools. Even as matters stand, there is per- 
haps some tendency to spoon-feed students in 
the laboratories, the professor doing the thinking, 
which, if the work is to have any educational 
value whatever, should be done by the student 
himself. Moreover, a draughtsman who schemes 4 
‘*lay-out” for a new shop, or the details of a 
new machine-tool, is more truly, and indeed more 
effectively, engaged in research work, in the proper 
sense of the term, than is the third-year student 
who chases a spot of light over a scale, in some 
experiment arranged for him by his professor, or 
who takes records in an engine test. In fact, there 
is no term more frequently abused than is this word 
‘*research.” In many cases it is applied to mea- 
surements involving little more exercise of a 
student’s intellectual faculties than would the 
operation of a turret lathe. 

Dr. Nicolson rightly does full justice to the splendid 
researches of Dr. Lasche on bearing friction and on 
gearing. Years before these experiments, however, 
equally effective, if less elaborate, investigations of 
the same kind were made by Sir C. A. Parsons and 
his associates. No small proportion of Sir Charles's 
genius is, in fact, bound up with his extraordinary 
ability in obtaining substantially accurate results 
with apparatus costing not much more in shillin 
than a smaller man would spend in pounds. Hisearly 
experiments on propellers for turbined ships, for 
instance, were made with toy boats propel ed by 
twisted elastic, and the results obtained were not 
merely qualitatively correct, but quantitatively 
sufficient for his immediate needs. The more 
elaborate plant with which he is. now experi- 
menting will, no doubt, yield results to a higher 
percentage of precision, but it will be surpris- 
ing if they effect any very material change in the 
usual proportions of propellers. Again, the great 
advances which have been made in the design of sur- 
face condensers have not originated in researches 
carried out in Continental laboratories, but in 
factory experiments on the North-East Coast and 
on the Clyde. The laboratory experiments of 
Dr. Stanton on this subject, on the other hand, 
have failed to affect practice, and we believe that 
this attitude of practicians has been wholly justified, 
since these latter investigations were mainly 
to ascertaining what occurred on the water side of 
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the tubing, while the crux of the problem is to be 
found on the steam side. 

No doubt experiments with apparatus improvised 
in a factory may give only approximate figures, but 
engineering is, as stated, not an exact science, but 
an art, and in pioneering work near enough is near 
enough. Men of less intuition and with smaller 
practical knowledge can subsequently carry out 
investigations to a higher degree of accuracy, and 
such work is, no doubt, worth doing, but it is 
not of fundamental importance. Thus determina- 
tions of the specific heat of superheated steam 
have been made by Professor Thomas and Messrs. 
Knoblauch and Jakob. The work of the latter 
is, we believe, superior in accuracy, yet for the 
purposes of a turbine-designer the less precise 
research is as satisfactory as the other. It is, of 
course, well to have our data as accurate as possible, 
but, so far as practical engineering is concerned, the 
benefit is generally of moral and intellectual rather 
than of commercial importance. 

Dr. Nicolson asserts that the ‘‘ highest level 
of excellence” is not attained in British manu- 
factures, and rather implies that it is in the 
products of Germany. It would be of very 
great interest if he would show with some par- 
ticularity how the best products of the German 
mechanical engineer excel the best of his British 
rival, or if he would compare similarly the average 
productions of each. As a matter of fact the 
su ititious superiority at which he hints exists 
colds his imagination. For ourselves we appre- 
hend more danger to British mechanical engineer- 
ing from the intuitive genius of the Swede than 
from the lavish equipment of the German tech- 
nical school laboratories. As to the unsatisfactory 
status of much of our heavy electrical manufactures, 
to which Dr. Nicolson also refers, everyone who 
has studied the subject with an open mind knows 
that the cause has in the main been political. 

It would, no doubt, have been quite easy for 
Messrs. Alfred Herbert, Limited, to have spent ten 
times as much as they actually did on the highly 
instructive tests of a milling-machine which Mr. 
Vernon recefitly described in a paper read before the 
Manchester Association of Engineers.* The value of 
the additional data thus obtained would, however, in 
all probability be very far from proportional to the 
additional cost. We remember one of our most 
successful and progressive engineers, whose work 
has been copied the world over, explaining why he 
he had not thought it advisable to establish an 
experimental department. His view was that 
every official, from the foremen upwards, was ex- 
pected to make experiments when the occasion arose. 
The man who was ‘‘up aguinst ” a difficulty was, 
in his view, the proper person to find a way out. 
If the work were handed over \o an experimental 
department it would often be nearly as much 
trouble to explain precisely what was wanted as to 
extemporise an experiment adequate to the end in 
view. 

It is, indeed, but seldom that the value of a 
research from the engineering standpoint depends 
upon its being carried out to the highest extreme of 
accuracy. In physics, chemistry, and metallurgy 
the importance of this class of work is no doubt 
greater. The,few cases in which four significant 
figures are really of importance to the engineer, 
therefore, can very well be dealt with at the 
National Physical Laboratory, or at the many 
private workshops of this country in which the 
exceptional ability of the proprietor renders him 
almost independent of costly and elaborate plant. 
Our technical schools had far better devote their 
attention not to work of this character, but to 

ioneering investigations. These are far more 
instructive to the pupil, and do not require so much 
in the way of expensive equipment. hat they do 
need, however, is capable men, and of these there 
can never be, in the nature of things, other than 
a scarcity, which is unfortunately oe tie by the 
common practice, in filling professorial chairs, of 
counting teaching experience of greater value than 
proved capacity for original thought. 





SEWAGE DISPOSAL. 

Tne Royal Commission on Sewage Disposal have 
recently issued their eighth report ; this deals with 
the standards to be applied to sewage and sewage 
effluents discharging into rivers and streams, and 
with the tests which, in their opinion, should be 





used in determining these standards. In the open- 
ing statements, the Commissioners refer briefly 
to the extent of their investigations, and add that 
the data obtained clearly indicate that the volume 
and other conditions of a stream are factors which 
in ordinary circumstances go far to determine 
whether obvious nuisance would, or would not, be 
caused by the discharge of sewage liquid into that 
stream; they reiterate the recommendation con- 
tained in their fifth report, to the effect that the 
law should be altered so that local authorities 
should not be required to purify their sewage more 
highly than is necessary to obviate the risk of 
actual nuisance arising from its discharge. In a 
former issue (see EN'.INEERING, vol. xc., page 706) 
we dealt with various points of the fifth report in 
question, and in the present article we propose 
simply to review the two main points of the eighth 
report, now received—i.e., the standards and the 
tests referred to. 

In the course of their work the Commissioners 
endeavoured to discover whether there was any 
correspondence between the observed conditions of 
a contaminated stream and the analysis of its 
waters sufficient to enable them to deduce from the 
chemical figures what would be the physical condition 
of the stream in regard to smell, over-development 
of grey alge growth, accumulation of putrefying 
sewage solids, and detriment to fish-life. Chemical 
tests were applied to examples of different river 
waters drawn at various points, and at the same 
time the volume of the stream, its velocity, depth, 
and degree of aeration were noted. The Commis- 
sioners also kept under continuous observation 
sewage liquors and effluents of different strengths, 
flowing in some cases by themselves and in others 
diluted with water in artificial channels, and they 
compared the condition of the channels at different 
seasons of the year with the corresponding figures 
of chemical analysis. After carrying out a great 
variety of tests they finally confined their attention 
mainly to three points :—(1) The amount of ammo- 
niacal nitrogen present ; (2) the amount of oxygen 
absorbed from permanganate in four hours ; and 
(3) the amount of dissolved oxygen taken up by 
streams from the atmosphere in five days. The 
most delicate chemical index of recent sewage 
pollution of a river water was found in the figure 
for ammoniacal nitrogen ; it detected very small 
differences in degree of existing pollution, but was 
not equally reliable in indicating the character of 
the pollution, as shown by the effect which the 
discharge of a given sewage liquor was likely to 
have upon the stream. 

The investigations made showed that the 
nuisance-producing power of a normal sewage or 
effluent was broadly proportional to its power of 
deoxygenating the water of a stream, and that the 
tests which were based upon the rate and degree of 
absorption of oxygen were the most trustworthy 
tests for determining whether nuisance was, or was 
not, likely to be caused in a stream by the discharge 
of such liquids. This being duly ascertained by 
the Commissioners, they proceeded to consider the 
relative merits of the two tests, which take into 
account the absorption of oxygen. 

The test for oxygen absorbed in four hours from 
permanganate had the advantage of being more 
8 ily determined and somewhat easier to work 
than that for dissolved oxygen taken up in five days, 
which, in essence, is a bacteriological test. On the 
other hand, it was found, in practice, that the five 
days’ test reflected more accurately than the perman- 

nate test the observed conditions of the streams. 

e five days’ test represented more naturally the 
actual process by which the more readily oxidisable 
constituents of the polluting matter absorbed the 
oxygen dissolved in the river water ; permanganate, 
on the other hand, was a vigorous oxidising agent ; 
it might oxidise substances contained in the polluting 
matters, which would not take up dissolved oxygen 
under natural conditions—at all events, not ata rate 
which would deoxygenate a stream. The perman- 
ganate test might, moreover, also give approximately 
the same figure for a water polluted with tank 
liquor and for a water polluted with filter effluent, 
whilet the five days’ dissolved-oxygen test applied 
to the same liquids would give a higher figure for 
the water polluted with the tank liquor, thus in- 
dicating differences in kind as well as in degree of 
pollution. 

For these reasons, the Commissioners are of 
opinion that the dissolved-oxygen-absorption test 
provides the most trustworthy chemical index of 





* See page 797 ante. i 








the actual state of a stream and should be adopted 


for the purposes of a standard. The results obtained 
in streams receiving sewage liquids, supplemented 
by those of the channel experiments, justify them 
in concluding that if 100,000 cub. em. of river water 
do not take up from the atmosphere more than 
0.4 gramme of dissolved. oxygen in five days, the 
river would ordinarily be free from signs of pollu- 
tion ; and if a river water normally gives a higher 
Sue than this, it would almost certainly show signs 
of pollution, except, perhaps, in very cold weather. 
The figure of 0.4 gramme per 100,000 cub. em. is 
the limiting figure, and in the opinion of the 
Commissioners it should serve as the foundation 
upon which any scheme of standards should be 
constructed. ‘l'emperature forms an important 
factor ; this has been duly considered also, and the 
experiments have been carried out at a tempera- 
ture of 65 deg. Fahr. In order to preserve a wide 
margin of safety this latter temperature is adopted, 
together with the dry-weather flow of the rivers. 

n their investigations in regard to the five 
days’ dissolved-oxygen-absorption test, with a 
view to the application of standards, the Com- 
missioners classified a number of rivers, or reaches 
of rivers, under various groups as follow :— 


pd mee gramme dissolved oxygen in five days. 


ean WU ” ” ” ” 
Fairly clean 0.3 » ” ” ” 
Doubtful ...0.5 oa % *» o 
1.0 ” ” ” ” 


It is obvious that a river water which itself 
takes up 0.4 gramme or more of dissolved 
oxygen is useless, or worse than useless, if 
dilution is to assist in keeping the mixture at 
or below that level, and the last two groups 
of water need not be considered. As regards the 
remaining three, the Commissioners do not think 
it would be safe to credit local authorities gene- 
rally with the advantage of diluting their effluent 
with ‘‘ very clean” water. It would not be fair, 
on the other hand, to restrict them to the limited 
benefit obtainable from dilution with a water 
which itself took up 0.3 gramme of dissolved oxygen. 
Such a water may be assumed to be still affected 
by a previous pollution, which ought to be remedied 
at the point or ae of origin. The second group 
can therefore be taken, and for the purpose of 
arriving at a standard, or scale of standards, the 
quality of the diluting water should be assumed to 
be constant, and represented by the figure 0.2. 

After considering the three methods of sewage 
treatment in septic tanks, by chemical precipita- 
tion, and the biological treatment, the latter being 
the most efficient, also the question of limiting the 
quantity of suspended solids, the Commissioners 
recommend that where a complete system is 
called for the effluent should not contain more than 
3 grammesof suspended matter per 100,000 cub. cm., 
and that, including its suspended matter, it should 
not take up more than 2 grammes of dissolved oxygen 
er 100,000 cub. cm. in five days at 65 deg. Fahr. 

his standard should be regarded as the normal 
one for effluents. Each case, however, has to be 
considered on its merits, and special consideration 
of local needs and local possibilities can alone 
be trusted to determine what would sufficiently 
protect the amenities of a river without in- 
curring needless expense. The extent of dilution 
also comes into play, and it is found that with a 
dilution of over 500 volumes all tests may be dis- 
pensed with and crude sewage discharged, subject 
to such conditions as to the provision of screens or 
detritus tanks as may appear necessary to the 
central authority. 





THE VEREIN DEUTSCHER 
INGENIEURE. 
On May 12, 1856, twenty-three young engineers 
met ether at Alexisbad, a little town in the 
Harz Mountains. The object and result of their 
meeting was the formation of an engineering 
society—vamely, the Verein Deutscher Ingenieure 
(Union of German Engineers). The dominating 
ideas in the minds of these inaugurators were 
three :—1. The society must in its activities 
embrace the whole of Germany.* 2. Local sec- 
tions (Bezirksvereine) must be founded in all parts 
of Germany. 3. A good journal must be published. 
The society grew with increasing rapidity as the 
years passed by; in 1865, 1000 members were 
on the roll, in 1875 there were 3000, in 1885 there 








* The first of these ideas is remarkable, in that it anti- 
cipates by fifteen years Bismarck’s federation of the 
German States. 
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were 5300, in 1895 there were over 10,000, and at 
the present time there are about 24,500 members 
in the Verein. The journal of the society (Zeit- 
schrift des Vereines Deutscher Ingenieure) was pub- 
lished in monthly form until 1884, since which 
year it has appeared weekly. 

According to the — statutes, the Verein 
has for its avowed object ‘‘ an intimate co-opera- 
tion of the intellectual forces of German technical 
science, for the benefit of the entire industries of 
the Fatherland.” This object is to be attained by 
holding meetings of the entire Verein and of its 
local sections ; by literary undertakings—particu- 
larly the publication of the journal of the society, 
the institution of libraries and reading-rooms, and 
the editing of important technical works ; by in- 
stituting and encouraging research on subjects of 
industrial importance, and by any other means 
which may further the objects of the Verein. 

Those eligible for membership are persons over 
twenty-four years of age, possessing legal rights and 
good character, who are either (a) engineers, or 
(b) who appear capable of advancing industry or 
promoting the objects of the union. Members who 
live within the German Empire must belong to a 
local section, and application for admission must be 
supported by two members of the Verein, of whom 
one or both must belong to the local section which 
the applicant aspires to join. The new member pays 
an entrance fee of 10s. to the Verein, which con- 
tributes 3s. of this to the local section which he has 
joined. Each member also pays a yearly subscrip- 
tion of 1l. to the Verein, which remits a yearly 
grant to each local section, according to the for- 
mule : — 

G= § m + 50 for m < 1000, 
and 
G = }m + 25 for m > 1000, 


where G is the yearly grant in pounds, and m is 
the number of members in the local section. 
Altogether, the members’ subscriptions are about 
24,5001. per annum; of this, about 50001. per 
annum is paid back to the local sections. For the 
balance of the subscriptions retained by the Verein 
(less than 15s. per member per annum) each 
member receives the weekly journal (which is sold 
to the public at 2/. per annum) with its supple- 
ments, as well as other benefits, to which reference 
will be made later. 

At the present time there are forty-cight local 
sections in Germany, with memberships varying 
from about 100 to over 3000, and in Vienna there is 
organised a club for members of the Verein resident 
in that district. The activity of these local sections 
is surprising ; members are frequently assembled 
for the discussion of engineering subjects, lectures 
are often given on current topics by leading autho- 
rities, and a lively interest in the affairs of the 
organisation is nurtured. During one year these 
local sections held over 300 business meetings, 
and about 400 lectures on subjects of technical 
interest were delivered. At the close of a meeting 
the question- box (Fragekasten), into which inquiries 
may be dropped beforehand, is opened, and the 
contents read out by the chairman. In this way 
members may seek advice on questions of diffi- 
culty. Should anyone present be able to explain 
matters, an interesting and profitable discussion 
may result; if not, the problem is referred to the 
Technical Committee of the Verein—a committee 
which is composed of some of the leading professors 
and manufacturers in Germany. In this way a 
helpful spirit is engendered, and many interesting 
problems suggested. These local sections are, 
as a rule, in touch with the educational and indus- 
trial powers of their neighbourhood ; thus courses 
of instruction in various subjects of technical 
or economic interest are occasionally given for 
members of the Verein by the Technical High 
School authorities, and excursions to works are 
often arranged. Visits between members of diffe- 
rent sections frequently occur, and conduce to 
useful interchange of opinion and a friendly spirit 
of co-operation. Sentiment plays a much more 
prominent part in the life of the local sections than 
English a or would allow; the sixtieth or 
seventieth birthday of leading members, or a long 
pale of useful membership, is frequently acknow- 
edged by & presentation, or by election to honorary 
membership, And the social graces are not 
neglected. Usually the local sections have their 
headquarters in some hotel or restaurant, where a 
library and reading-room may be included. In this 
way rent and other expenses are much diminished, 








and the members brought together with a force 
which no ordinary institution building could exert. 
Thus, for example, at Frankfort-on-Main, a 
business meeting is held on the third Wednesday 
of every month ; an informal meeting occurs every 
Friday evening, when the proprietor reserves tables 
for members (Stammtisch), and on the first Friday 
of every month there is a ladies’ evening. At 
Hanover the Friday evening informal (Stammtisch) 
meeting is held, and until recently the Thursday 
evenings were devoted to the skittle-alley. The 
Lenne section at Hagen holds a business meeting 
once a month, and every Friday a Zwangloser- 
bierabend (free-and-easy beer evening). 

The administration of the Verein is vested in 
representatives from the various local sections. 
A section with less than 300 members elects one 
deputy ; with more than 300, but less than 600, 
two deputies ; with more than 600, but Jess than 
1000, three deputies; and for every additional 
500, or part of 500, an additional deputy. These 
deputies, which number about 100, elect seven 
members to a board of management (Vorstand), 
which holds office for three years. The deputies 
and the board of managers together constitute the 
council of the union (Vorstandsrat). This council 
is, however, called upon only comparatively rarely ; 
the real control of the Verein is in the hands of 
the board of management, at whose behest is a 
staff of over sixty literary, scientific, and technical 
workers. The local sections are like very good 
colonies, self-governing, with the restriction that 
their statutes receive the ratification of the board, 
and that their actions always tend to further the 
objects of the Verein. Before a new local section 
may be established, 150 members are necessary ; 
should the district covered by a local section be 
very large, however, further sub-sections may be 
organised as parts of the local section. Once a 
year a general assembly of the Verein is held, 
much on the same lines as the summer meetings of 
our Institution of Mechanical Engineers, the place 
of meeting and other business being arranged by 
the Council. 

But the virtual backbone of the organisation 
is the Zeitschrift des Vereines Deutscher Ingenieure, 
a journal deserving much praise. In the year 
1911 it contained 2200 pages of text, in addi- 
tion to advertisements. The greater part of 
the journal is devoted to scientific and _ tech- 
nical articles ; of news there is practically none. 
In it the proceedings of the local sections are 
published more or less completely, books are 
reviewed with conscientiousness, and a list of 
new technical publications is given. In addition 
to this, very brief abstracts are given of important 
articles in over sixty of the leading technical 
journals ; these abstracts appear very shortly after 
the article itself, and are reprinted later on one 
side of sheets, so that written notes may be added. 
Important works in course of construction or com- 
pletion are briefly noted each week, and much space 
is devoted to correspondence, which, in a society of 
nearly 25,000 members, is the only way of effective 
general discussion. The more important technical 
and scientific articles appearing in the journal are 
reprinted and supplied at cost price to members of 
the Verein and to students and teachers of the 
technical schools ; others y twice as much. 
These reprints are arranged in. definite classes, 
and a specialist, by depositing a few shillings, may 
receive the reprints in his own class till his deposit 
is exhausted. 

An important feature of the work of the Verein 
is the enconragement of researches, which are 
mostly conducted in the technical high schools. 
The results of these investigations are published in 
the Forschungsarbeiten (original researches) of the 
Verein, and sold to members at 2s. per copy of 
about 70 pages; students and teachers in the 
technical schools pay half this amount. But 
the ordinary member does not need these Fors- 
chungsarbeiten, for a complete conspectus of the 
methods and results is always given in the weekly 
journal ; the specialist, however, may use the deposit 
system, and receive, as they appear, the researches 
which bear on his own subjects. The grants for 
the encouragement of research are made by the 
board of management. Sometimes, as in the case 
of standards, piping, boilers, &c., the researches 
are instigated by the board and council ; but very 
often investigators apply for funds to begin or 
continue researches, of which they, of course, pro- 
vide a scheme. Should the researches appear too 
unpractical, or the investigator unequal to the task, 





the grant is refused. Since 1895 over 30,000I. - 
has been given by the Verein to promote research, 
while for especially good work medals, &c., are 
awarded as in our British institutions. 

The journal of the Verein is, as we have seen, 
purely technical and scientific. But the engineer 
is a man of business and of the world; and, in 
view of this, the monthly supplement, Technik 
und Wirtschaft, which began in January, 1908, is 
issued. In this supplement questions of financial, 
political, economic, and literary interest are treated 
by writers of authority ; and factory organisation 
and administration, labour problems and _ social 
troubles, receive discussion. The general aim of 
this supplement is to afford to the engineer know- 
ledge of the wider world which he serves, and to 
bring the needs of the engineering world before 
sociologists, economists, and politicians. Each year 
the Verein publishes an annual, ‘‘ Vontributions 
to the History of Engineering,” in which memoirs 
from various pens on subjects of historical interest 
are collected and sold to the members at three- 
quarters of the public price. Other works, bearing 
on the development of the steam-engine and the 
history of mechanical construction, have been pub- 
lished, thanks to financial support from the Verein, 
and are offered to members at one-half of the 
public price. 

The enormous number of members and the 
influential positions which many of them hold, 
make the Verein a power in the land, with a voice 
for the industrial elements such as no other country 
possesses. This unity of effert has had far-reach- 
ing results. The technical high schools, where at 
one time instruction was of a highly abstract 
nature, owe much to the Verein, not only for 
material assistance, but for much useful agitation 
and influence, in the introduction of engineering 
laboratories, and more practical curricula. In the 
establishment of continuation schools for the 
workers, a quite modern development in Germany, 
the Verein has been active, and many of its recom- 
mendations have been adopted. But the greatest 
work of the society in educational matters was in 
the fight against Latin and Greek—the war of the 
realities against the humanities. This movement 
was begun in 1886, when a special sub-committee 
of the Verein met at Coblenz. It ended in Novem- 
ber, 1900, when a decree of the German Emperor, 
himself a sympathiser with the modern side, de- 
clared the modern and classical educations of equal 
standing. Thus to matriculate in German univer- 
sities and technical high schools requires no longer 
any knowledge of Latin or Greek. 

More recently an interesting movement has 
been inaugurated. It is felt by many, and empha- 
sised by the Verein as a body, that adminis- 
tration of general public affairs might well be 
placed in the hands of engineers, and that could 
the ideas and spirit of technical science be gene- 
rally introduced into municipal and State matters, 
economy and efliciency should result. Thus the 
Verein has been, and is, very active in promoting 
courses in law, administration, and economics, not 
only in the technical high schools, but also in holi- 
day courses for the olderengineer. In the framing 
of the German patent laws the institution has 
played a leading part during half a century, keep- 
ing the needs and rights of industry weil to the 
front, while in the purification of the technical 
language and the ousting of foreign words, zealous, 
and perhaps bigoted, action may be discerned. 
But the field of influence of this society is still 
wider ; much joint work has been done with other 
engineering societies on various standards and 
regulations dealing with such matters as pipes, 
boilers, steam-engine performance, gas-producers, 
and, what is of no small importance to the public 
and profession, the fees for engineers and archi- 
tects. Charities generally and grants to other 
research institutions receive a fair amount of atten- 
tion from the Verein, and a fund is organised from 
which needy members and their nearest relatives 
and relicts may be assisted. The question of 
convalescent homes for members and their wives 
has also been considered. Passing to yet smaller 
things, we may observe that correspondence tuition 
may not be advertised in the journal of the Society ; 
whether this be due to the strong professorial 
element in the union, or to the fact that corre- 
spondence schools in Germany have proved bad, is 
a moot point. 

Here the reader has a fair outline of the work 
and organisation of the largest society of its kind 
in the world. Some features, however, deserve a 
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little more prominence, and we may return to the 
subject on another occasion. 

In conclusion, we should like to mention that 
some of the members residing in the United King- 
dom are endeavouring to establish closer ties 
between their colleagues and the Hauptverein. 
For this purpose they have already held several 
meetings, at which general questions have been 
discussed and good papers have been read. For 
the present these meetings take place in one 
of the rooms of the Frascati Restaurant. Par- 
ticulars can be obtained from Mr. Robert Marx, 
133 to 139, Finsbury Pavement, E.C. The ulti- 
mate intention is to organise a London or British 
branch or section of the Verein. That would 
require joint action of at least 150 members, and 


the consent of the general council of the Verein. | —— 


As the number of members of the Verein tem- 
porarily living over here would hardly reach that 
figure, there is little prospect of the foundation of 
an official British section. We wish our German 
colleagues best success for their meetings, formal 
or informal. 





AEROPLANE ENGINES. 

Tue greater amount of public support accorded 
to flying-machine construction abroad, and notably 
in France, has naturally given foreign manufac- 
turers a considerable lead over those in this country 
both as regards the actual machine and the engines 
for propelling it. In the recent competition 
organised by the War Office, the results of which 
have been fully dealt with in our columns,* 
all the British machines included amongst the 


successful entries were fitted with engines of|R. 


foreign make. This competition, however, may 
be taken to indicate that in future a larger measure 
of public assistance will be forthcoming, and will 
thus afford British manufacturers greater induce- 
ment to make efforts to gain a leading position 
in the industry, or, at any rate, to place this 
country in such a position that it may be indepen- 
dent of foreign enterprise as regards its aeronautical 
engines. 

n this connection a paper read by Mr. A. 
Graham Clark before the Institution of Automobile 
Engineers, on the 11th inst., is of special interest, 
since he dealt very fully with the various aspects 
of aeronautical engine design. 

In the first part of his paper Mr. Clark gave 
descriptions and tabulated particulars of the 
engines more usually employed in air-craft, which, 
generally speaking, resolve themselves into one of 
four types—ie., vertical, diagonal, opposed, or 
radial; the latter being either of the fixed or 
rotary pattern. In Table I., which is compiled 
from a similar table in the paper, are given the 
dimensions, weights, and particulars of perform- 
ance of a number of representative engines so far 
as reliable data are available. 

It may be noted that all the four-stroke engines 
of which particulars are given have poppet-valves, 
excepting the Kirkham engine, which is remarkable 
in having a concentric inlet and exhaust, as shown 
in Fig. 1. This is a type of valve which has many 
advantages in theory, as it allows of the cylinder 
being easily machined all over, and of its being of 
suitable shape for the greatest strength on the least 
weight, whilst it further gives a most efficient com- 
bustion-chamber. It is a type which has been 
tried and abandoned by several firms in Europe ; 
but it was stated in the paper that it has been used 
successfully in the above motors, which are of 
American make, for three years. It thus seems 
likely that the details have been more carefully 
worked out in this particular design, and it is 
therefore worthy of study. 

In the table published by Mr. Clark, referred to 
above, the weights of the engines were given per 
brake horse-power, reduced to an arbitrary speed 
of 1200 revolutions per minu‘e, This was criticised 
in the discussion, it seems to us, with reason, for 
what is required is the weight per horse-power 
actually developed by the engine running at its 
designed s , and not that based upon the power 
it might give at some hypothetical speed, at which 
it possibly would not run satisfactorily. We have 
therefore modified the author’s figures in this 
respect, so as to give the total weight of power 
lant, complete with oil and petrol, &c., for five 
so run, in pounds per actual brake horse-power 
developed by the engine. 


The second part of the paper dealt with the which followed, several speakers pointed out that 
various requirements of the aeronautical engine, | reliability was the chief point to be considered, 
and the methods by which they might be attained.|and should not be sacrificed to any other con- 
The essential and desirable requirements were | siderations. 
stated to be as follow :—Reliability, high *‘ power/| Mr. Cody, as the result of his practical experi- 
weight” ratio, economy in fuel and oil, low air| ence, strongly advocated the water-cooled engine, 
resistance, ‘‘ controllability,” freedom from vibra- | and suggested that the propeller should be placed 
tion, accessibility, silence, and cleanliness. In as far away as possible from the engine or other 
discussing the best type of engine to fulfil these obstruction, whilst he had also found that propeller 
conditions, the author pointed out that while the flatter was less with a Bp propellers and 
majority of engines now manufactured are of the high-powered engines. e considered it was pos- 
V, radial, semi-radial, and rotary types, these all sible to obtain a British engine that was practically 
possess very distinct practical disadvantages, espe- as reliable as any of foreign construction. He 
cially the latter, and that he favoured the vertical further remarked that the fitting of two magnetos 


TABLE I.—PERFORMANCES OF VARIOUS AERONAUTICAL ENGINES. 
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Albatross'(U.S.A..) | 6 | 44in. x 5in. | Radial Air | 50.0/1230' 67.5 | 0.86 | 15.91| 0.26 | 250) 250 250.0! 10.6 
Anzani (F.) ii ..| 3 | 105x120 mm. * | i | 30.0 /1800| 947 | 0.632 21.65 | 0.25 115 115 121.0 8.44 
Anzani(f.)  ..  ..| 6 | 105x120 ,, ee ae | 60.0 18300 94.7 | 0.596 | 26.0:| 0.18 | 167] 167 200.0! 6.86 
Austro-Daimler(A). ..| 6 | 130x175 ,, Vertical | Water | 120.0 1200 91.9 (0.61 | 22.43) 0.044) 420) 420 515.0 7.A5 
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yro(U.S.A.)_.. |7 /4.8in.x4.75in. Rotary | Air 60.0 |1150) 71.4 | 0.72 | 19.00; 0.17 160) 160) 160.0) 7.65 
Hall Scott (U.S.A.) .| 8 4in.xiin. |90deg, V| Water 83.0 1600, 87.2 | 0.61 | 2243) 0.106 290) 290 358.0 7.90 
Kirkham (U.S, A.) 6 | 4hin.x4}in. | Vertical ” 54.5 1300, 87.2 | 0.58 | 23.59) 006 235) 235, 293.0 8 57 
Maximotor (U.S. A.) 4 44 in. x 5 in. - * 60.0 1200 103.6 | 0.54 | 25.33) 0.08 | 210) 210 263.0 8.36 
E.P. (F.) ae .| 5 | 110x160 mm. Semi-radial Air 60.0 |1100, 91.9 | 0.595 | 22.99) 0.1 330} 330 330.0 8.98 
(c) Renault (F) .. 18 996x120 ,, 90 deg. Vi oe 78.0 |1800 72.6 | 0.64 | 21.37) 0045 397) 397, 397.0 8.53 
(a) Salmson(F) .. .| 9 |120x140mm.,| Radial Water | 110.0/1280 78.2 | 0.61 | 22.43) 0.059 352) 352 412.0 7.09 
(a) Wright(U.S.A.) ..| 4 | 48 in. x4 in. Vertical | Water ())| 39.0/1600 80.2 | 0.75 | 18.24 0.041) 167) 19) 233.1 9.94 
Wolseley (G.B.) .. | 8 5in.x7in. | 90 deg. Vv) Water | 126.0/1150| 73.9 0.54 | 25.33 0.044 635] 695 805.0 9.31 
\ 


Notg.—(a) Data obtained from official tests. (b) Air-cooled head. (c) Propeller driven off cam-shaft. 


was most desirable, as, in addition to ensuring 
greater security against the stoppage of the engine, 
he had found that it was ible to increase the 
engine power if the sparks were properly syn- 
chronised. 

The author mentioned in his paper that increase 
of engine speed would not reduce engine weight, 
for a given power, in proportion to the increase in 
speed owing to the additional weight of the gearing 
necessary and to the loss of power in transmission ; 
but it would appear that this is only one aspect of 
the case. As engine speed increases, the pressures 
on the various parts due to the explosion pressure 
for a given power will decrease, owing to the 
reduction of cylinder area, but those due to inertia 
will increase owing to the higher speeds involved. 
If these inertia effects are considered, it will be 
found that a critical speed occurs at which the 
inertia stresses become greater than the explosion 
pressures, and therefore, beyond this speed, the 
total stresses become higher instead of lower. 
Hence in spite of the smaller cylinder diameter, 
all the working parts have to be larger than in the 
lower-speed engine. What this critical speed may 
be depends upon the weight of the parts and the 
general construction and size of the engine, whilst 
it is further affected by the degree of reliability 
aimed at. In engines of ordinary construction for 
aeronautical work, however, it appears to be some- 
where between 1200 and 1800 revolutions per 
minute, and this point affects the design of the 
engine in many ways. For instance, if the revolu- 
tions are kept moderate, there is little objection 
to rocking-levers for overhead valves and long 
push-rods to work them. The advantage of mode- 


























(3295) 








type. The relative merits of air and water-cooling 
were discussed, and the conclusion was favourable 
to the latter. The vertical engine was preferred on 
account of its small air resistance, better arrange- 
ment of valve gear, and ease of lubrication. For the 
latter the author preferred the fully forced system 
to all parts, with an efficient system for cooling 
the oil. 

With rd to accessibility, the author con- 
sidered that it should be ible to take off the 
bottom of the crank-case without disturbing other 
rts, and to get at the valves without having to 
ismantle the valve-gear or remove the cylinders. 
The necessity for silence and cleanliness was 
pointed out, and also the great desirability of even 
turning moment to prevent propeller flutter, this 
latter trouble being overcome in large measure by 





* See pages 193, 232, 259, 296, 328, and 647 ante. 


providing a suitable fly-wheel. In the discussion 





rate speeds for motor-car engines, however, has 
been overlooked in this country, on account of 
the system of rating in force, both for taxation and 
racing, being based upon the cylinder dimensions, 
to the exclusion of all other considerations and 
— of the weight of the engine. 

e number of cylinders and the compactness 
also have combdentte effect upon the design of 
the engine, and are largely interdependent. Men- 
tion has been made of the desirability for even 
turning moment, and this can be obtained either 
by employing a considerable number of cylinders 
or by having a heavy fly-wheel, the former plan 
avoiding the weight necessary for the latter. On 
the other hand, there are great objections to an 
engine of the vertical type with more then six 
cylinders, partly on account of the difficulty ot 





making the long crank-shaft and crank-case rigid, 

















Dec. 20, 1912.] 


ENGINEERING. 





853 





and partly on account of the great amount of 
space occupied. The eight-cylinder diagonal engine 
has therefore many advantages, whilst the air 
resistance is not very seriously increased over that 
of the vertical type, especially if it be enclosed in 
a stream-line body. 








THE LONGITUDINAL FRAMING 
OF SHIPS. 

Proressor Orro Lignav, Danzig, in a paper on 
this subject read at the recent annual meeting of 
the Schiffbautechnische Gesellschaft, in Berlin, 
compared three ships. The first was built on the 
transverse-frame system ; the second was on the 
longitudinal-frame, Isherwood, system, the latter 
being a ‘‘ shelter-decker,” the former a ‘“full- 
decker” of equal size, both built to the German Lloyd 
specification, with the same draught, 24 ft. 3 in., 
and equal freeboard. The third was a ship which 
was to combine the advantages of the two others 
and to do away, as far as was practicable, with 
their disadvantages ; in this third ship; the highest 
deck and the double-bottom were built with longi- 
tudinal frames, and the orlop deck and sides with 
transverse frames, the distance between the frames, 
instead of oo 700 mm. and 760 mm. (27.5 in. 
and 29.9 in.), having been increased by about 30 
percent. to 900 mm. (35.4 in.). All the three ships 
were of the following principal dimensions :— 


Length between perpendiculars ... 398 ft. 4 in. 
Length overall... a3 ae, . 399 ft. 114 in. 
Breadth... ee ae _ = 
Height to upper deck 

Height to second deck oe me 277 .. 
Gross registered tonnage, about ... 7800 tons 
Draught Son ‘ a 24 ft. 3 in. 


From the point of view of carrying capacity, the 
advantage lay with the Isherwood system, as the 
following figures showed :— 


Ship with ‘Gon bit ~ 4 
Pp mbin 
Ship with | Longitu- System 








| 
-_- | Transverse | : 
| | dinal (with Frames 
Frames. Frames. ose 
Together. 
tons tons tons 
Hull .. < a 3,270 3,080 3,160 
Engines and boilers 500 500 
Capacity .. = -~ 7,610 7,800 7,720 
Displacement in sea-water 11,380 | 11,380 11,380 
Increase in capacity, and 
saving in material — 190 110 
Percentage on Hull _ 5.8 3.5 





The third column applied to a ship in which the 
frames were 700 mm. apart, and was given to show 
that in such case, when desired, a saving in weight 
could be arrived at. 

The cost, according to the author, worked out as 
follows :—It was lower in the combined system than 
in the two others, owing to the much less number 
of parts and much less riveting work :— 


| 
Combined 
System. 


Transverse 
Frame 
System. 


| 
| Longitudinal 
Frame System. | 





£ £ £ 
Hull (total), about .. 46,000 46,000 44,200 
Included for material 25,000 23,750 25,000 
ald wages .. 13,500 14,300 } * 12,350 
For general expenses 7,500 7,950 6,850 
Saving, total .. 4 — — 1,800 
Percentage on hull .. — — 3.9 


With reference to the available capacity, the 
author explained that this formed the weak point 
of the Isherwood system. The projecting of the 
side web - frames into the hold was an unde- 
sirable feature, especially when dealing with lighter 
goods ; an important portion of the utilisable room 
was also lost thereby. The arrangement further 
prevented the rapid loading and unloading of the 
cargo, and rendered the cleaning out of the hold 
difficult. 

The second portion of the paper, illustrated by a 
large number of di ms, dealt with the stresses 
under varying conditions, and led the author to 
formulate the following points :—In calculations 
made for comparisons of strength, the supplementary 
stress due to the water, or, in other words, to the 
cargo pressure, should not be left out of considera- 
tion. The use of longitudinal frames in the upper 
and lower girth of merchant ships having a double- 
bottom resulted in a notable decrease in the pure 
longitudinal stresses ; their influence was small at 
the sides and at the orlop deck, since they did not 
run through at the transverse bulkheads and had 
# certain amount of flexibility at the connections. 








They, further, lay mostly close to the neutral axis. 
The combined system, for this reason, gave approxi- 
mately an equal increase in longitudinal strength. 
On the other hand, these advantages in the case 
of the longitudinal-frame system disappeared when 
the transverse resistance of the double bottom was 
reduced by reason of the placing wide apart of the 
transverse bulkheads ; the distance between the 
latter had therefore to be taken into consideration. 
In the transverse-frame system, the stringers which 
extended fore and aft about midway between the 
bilge keelson and the deck beams could be done 
away with, and the same effect ensured by a slight 
increase in the thickness of the plate. Their exclu- 
sion did not lead to any important variations in 
the strésses, but resulted in a saving in labour. 
The eombined system, having frames wide apart, 
in a ship of a weight equal to one with the ordinary 
transverse-frame system, lessened the cost of build- 


ing, and as regards strength was slightly better} Th 


than the Isherwood design. The same could be 
said of;the ship with combined transverse and 
longitydinal frames close together, when there 
occurred 4 saving of 110 tons, equal to two-thirds 
the saving of weight in the Isherwood system, 
as compared with the transverse-framing system ; 
but against the saving in the Isherwood system 
there should be put the higher w and general 
expenses. The disadvantages of the pure longi- 
tudinal-frame system in regard to cost of building, 
utilisable hold space, narrowing down due to the 
large frames and difficulty of cleaning out dis- 
appeared in the case of the combined system. 





NOTES. 
THe ReE-oxGANtsaTION OF Harspour DUES AND THE 
MEASUREMENT OF SHIPs. 

A paper bearing this title was read by Mr. H. 
Herner at the recent meeting in Berlin of the 
Schiffbautechnische Gesellschaft. He reviewed the 
various conditions which ruled in regard to harbour 
dues, and gave a number of formulz with the object 
of regularising matters in this respect. Among 
these formule we may refer to one as an example. 
Mr. Herner suggested that the cargo could be 
classified under three headings: of low value (in- 
cluding ballast), of average, and of high value. The 
ship could further be considered either fully laden, 
or inten to two-thirds or one-third its capacity. If 
A be made to represent the gross tonnage, and B 
the net tonnage, the harbour dues could be 
expressed by A x a, where a was a factor which 
varied with the destination of the ship—i.e., the 
extent of its service and the registered tonnage. 
The quay dues could be based on the formula 
Axbxn+Bxcxnx m, where b and c were 
factors dependent upon the extent of the ship’s 
service and the ship’s size respectively; n the 
number of days of 24 hours the ship remained at the 
quay ; and m a factor varying with the value of the 
cargo and equalling 1 for a low value, 2 for an 
average value, and 3 fora high value cargo. Similar 
formulz were proposed for passenger ships. Ques- 
tions of tonnage, engine and boiler-room measure- 
ments were also entered into. 


Tae Lasour Vatvue or Batriesuip Burpine. 


The great importance which the extensive build- 
ing of e warships means to the industry of a 
country has recently been made the subject of inves- 
tigation in Germany. Accurate calculations give the 
result that of the cost of a battleship, nearly 
two millions sterling, about three-fourths is distri- 
buted in wages and salaries, and that some 15,000 
employees, with their families, find occupation 
directly during the building of such a ship. Of late 

ears fully 95,000 employees, with their families, 
neue earned a livelihood by the building of German 
warships, apart from the thousands engaged in 
meeting the requirements of such employees. Thus 
while ‘the growth of the German Navy on the one 
side demands sacrifices by the Empire and the com- 
munity at large, on the other side it advances and 
strengthens German labour and German industry. 
It is pointed out that this building of warships also 
stimulates all industries affected by shipbuilding, 
and develops their ability to compete against foreign 
countries and to secure foreign orders, and this side 
of the question should not be underrated. Hitherto 
Britain has almost held a monopoly in the building of 
foreign war vessels, which meant considerable profit 
to her most important industry. Now German ship- 
building, owing to its improvement through the 
enlargement of the German navy, may assert itself 








in the world’s markets. As an instance, the Greek 
Government has ordered two destroyers of 700 tons, 
and with a speed of 27 knots, from a German yard, 
and a large cruiser. 


RalLways IN CHINA. 


The disturbed state of affairs in China has inter- 
fered with railway development during the past 
year or two, and has also diverted the attention of 
the people of the West from the progress which has 
been made, The latest Foreign Bfice report points 
out that during 1911 three events in the progress 
of railway construction had to be recorded. Firstly, 
the Canton-Kowloon Railway was opened to traftic 
for the whole of its length. We referred to the 
opening of the line at the time, and pointed out 
that it was the beginning of a very important 
railway development, which might, before long, 
bring Hong Kong within 14 days of London. 
e management of the railway, which has been 
opened, is complicated by the fact that part of it 
is in British and part in Chinese territory, but 
meantime arrangements have been made between 
the two administrations to fatilitate through traftic. 
The second point to be noted is that the reconstruc- 
tion by the Japanese of the railway from Mukden 
to Antung was completed and the line opened 
to traffic, so that trains could run through, over 
the Yalu bridge, to Seoul and Fusan. This is a 
most important development, as Seoul and Fusan 
are now. directly connected with Japan by rail- 
way and a short channel passage, so that Tokyo 
is now in direct communication not only with 
Manchuria, and from thence to Europe, but also 
with Peking, and with the railways radiating from 
that place. The third point to noted is that 
through communication, with the exception of the 
Yellow River Crossing, was established between 
Tientsin and Pukow (in the Yangtse, opposite 
Nanking). The military operations of a year 
ago kept the line from being used for ordinary 
traffic, and there has been considerable delay with 
the permanent structures for the bridges, render- 
ing temporary structures necessary, but now that 
things are getting into a more settled condition, 
the line is gradually being got into good working 
order. Some progress has been made with branch 
lines in Manchuria (under Japanese auspices) and 
in Kwangtung Province (by a private Chinese 
company), but on account of the disturbances in 
the country, little or no progress has been made 
with several other lines, all of which were, nomi- 
nally at least, under construction, with Chinese 
capital, during the year. It is certain, however, 
that these and other more ambitious projects 
will be carried out in the near future, as the 
Chinese are now fully alive to the importance 
of railways to their country. The subject of 
control, however, is not yet settled. The struggle 
which has been going on for years between the 
Central Government and the provincial govern- 
ments for the control of railways in China seemed 
to have terminated in a compromise to the former 
in May of last year, when an edict was issued that 
all trunk lines should become the property of the 
State, only branch lines continuing to ie built by 
private companies. The triumph of the policy of 
centralisation was, however, short-lived. Indi- 
vidual, local, and other vested interests are very 
powerful in China, and the new policy was one of 
the factors causing the revolution. It is too early 
yet to say what policy will be adopted, but it is 
quite certain that the new Government intends to 
carry out railway construction on a large scale. 


Stratus oF THE TEMPERATURE SCALE. 


In a paper on ** The Present Status of the Tem- 
perature Scale,”’ communicated to the Eighth Inter- 
national Congress of Applied Chemistry, held in 
New York in September, Dr. G. K. Burgess, of the 
Bureau of Stan s, pointed out that the advance 
in exact measurements, and the present state of 
our knowledge of the gas laws, permitted the ex- 
pression of temperatures in terms of the thermo- 
dynamic or ideal gas-scale, to which the usual gas- 
scales approximated so closely that it was, for most 
purposes, not necessary to distinguish between 
them. Theradiation laws, in terms of which extra- 
polation to the highest temperatures was made, 
were likewise based on this thermodynamic scale. 
Yet the corrections to be applied to the scales given 
by gases were not known with complete certainty, 
especially for very low temperatures (for such, 
hydrogen and helium thermometers were used in 
particular) and for very high temperatures. For 
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temperatures above 450 deg. Cent. nitrogen at 
constant pressure was used, but there was so 
far no international agreement as to really high 
(nor as to very low) temperatures. For these 
regions the thermometric scale was more readily 
realised by the radiation laws of Wien and Stefan, 
although the characteristic constants of these laws 
again were not ree! determined. According 
to Wien, log I/L, = c, A « (1/T, — 1/T.), where 
I was the intensity of lig! t of wave-length A at 
absolute temperature T ; the recent values of c, all 
ranged between 14,200 and 14,600, the average 
being 14,500. The constant of Stefan’s total radia- 
tion law, E=o (T!—T,*) was o = 56.80 watt cm. -? 
deg. -‘, the recent values lying between 5.30 and 6.5. 
As to secondary standards the normal hydrogen 
scale was preserved at the Bureau International (at 
Sévres) by means of four thermometers in verre 
dur. e common standard was the mercury-in- 
lass thermometer ; temperatures up to 520 deg. 

ent. could be measured by means of mercury 
confined under the pressure of an inert gas; in 
quartz thermometers 750 deg. Cent. could be 
reached. Toluene thermometers were available 
down to —90 deg. Cent., pentane thermometers 
down to the temperature of liquid air. The plati- 
num resistance thermometer remained constant 
over the range — 200 to + 1000 deg. Cent., and 
formed the most exact secondary instrument known. 
Thermo-electric thermometers or thermo-couples 
were very convenient and useful, but they were 
not instruments characterised by the precision and 
the simple calibration of the platinum resistance 
thermometer, because the electromotive effects 
along the length of wire between the hot and cold 
junctions could not wholly be eliminated. A great 
deal of work had been done on standard tempera- 
tures within the last decade. The boiling-point of 
oxygen was probably — 182.9 deg. Cent. (the 
estimates yielding values lying between 182.5 and 
183.0 deg. Cent.); the boiling-point of sulphur, 
444.6 (444.2 to 444.7 deg. Cent.); the melting- 
point of cadmium, 320.9 deg. Cent. ; the melting- 
point of gold, 1063.4 deg. Cent.; of platinum, 
1755 deg. Cent.; of tungsten, about 3000 deg. Cent. 
In all these cases c, was estimated at 14,500. 
A few years ago considerable discrepancies still 
existed between different observers, and there had 
been difficulty in procuring pure materials for 
producing standard temperatures. Now the metals 
silver, gold, platinum, mercury, copper, tin, lead, 
cadmium, and zinc were easily obtainable pure— 
i.e., not containing more than 0.01 per cent. of 
impurities. Of the gases commonly applied in 
exact temperature work, only oxygen and benzo- 
phenone (boiling-point + 305.90 deg. Cent.) needed 
special attention as to purity ; naphthalene (boiling- 
point + 271.96 deg. Cent.), and carbon dioxide 
(boiling-point — 78.34 deg. Cent.) did not offer any 
difficulty in this respect. 





THE PHYSICAL SOCIETY’S EXHIBI- 
TION OF SCIENTIFIC APPARATUS. 
Tue eighth annual Exhibition of Electrical, 

Optical, and other Physical Apparatus, arranged by 

the Physical Society, was held in the Imperial 

College of Science, South Kensington, in the 

afternoon and evening of December 17. These 

exhibitions, which were initiated seven years ago 
by Mr. W. R. Cooper, M.A., the senior secretary 
of the Society, have »ecome one of the recognised 
scientific events of the year, and their popularity 
is certainly not decreasing. That the number of 
optical exhibits this year was small was sufficiently 
accounted for by the fact that the second Optical 

Convention was held last summer, which we 

duly reported. The ——- was again in 

charge of Mr. ye e descriptive gen ng 
mentioned the exhibitors in alphabetical order 

We shall observe this order more or less, leaving 

some special notices over for next week. Before 

describing the exhibits, however, we will refer to the 

instructive experimental discourse which Mr. S. G. 

Brown gave twice—at 4 p.m. and at 8 p.m. 


**Some MerHops or Macniryinc FErEesie 
SIGNALLING CURRENTS.” 

Considering that the number of long submarine- 
cable messages was doubled about every ten years, 
the lecturer remarked, an increase in the carrying 
power of the cables was very desirable. But 
eet pee methods, certainly promising with 
regard to s » were objected to by i, gaa 

been so 


and Kelvin’s siphon recorder of 1867 


carefully designed that the improvements in its 
sensitiveness which Mr. Brown was going to 
describe were practically the first of their kind. In 
the siphon recorder of the moving-coil type, inertia 
of the , back electromotive force of the coil, 
and friction of air, 5 nsion and inking had to be 
overcome ; the coil and siphon had to have a definite 
period of oscillation, depending upon the speed of 
the signals, and ranging from } to ;}; second. The 
sensitiveness could be improved by shortening the 
siphon (about 24 in. long as a rule), and by narrow- 
ing the coil (of 500 turns 2-mil wire, at a mean 
radius of #in.). The inertia of the coil and of the 
siphon should be equal in order to minimise the 
inertia of the system, but it was practically inad- 
visable to go below 50 or 100 turns, and Mr. 
Brown hence magnified the motion of the coil in 
the first device he exhibited. A fine fibre, kept in 
tension by flat springs, was attached to an arm 
carried by the moving coil, and toa vertical fibre on 
the siphon suspension device, which was fixed 
on an aluminium carrier held by a vertical fibre at 
the top, and by two parallel fibres 0.2 in. apart 
below. The one leg of the siphon was on the axis of 
the suspension between the two latter fibres, and the 
whole suspension device was vibrated up and down 
by the aid of a lower (very weak) and an upper 
flat spring, so as to jerk the ink out. The siphon 
contained red anilin dissolved in methylated spirits, 
and its working end was ground flat to give closely- 
spaced dots. When the instrument was adjusted 
to 10.5 natural periods per second, with a (300 ohm) 
300 turn coil, a current of 50 micro-amperes gave a 
full-sized signal, corresponding to a deflection of 
0.1 in. on the paper, and the back electromotive 
force was reduced to a quarter or less of its ordi- 
nary value. On the largest Atlantic cables an 
increase in speed of 30 per cent. had been realised 
by these means. 

The second improvement concerned a thermo- 
electric relay. In this device a very light thermo- 
oy of five junctions (platinum and platinum with 

per cent. of iridium) was kept oscillating be- 
tween two small alcohol flames by an arrangement 
resembling the one adopted for the siphon, some of 
the fibres ) Sen phosphor-bronze wires. The flames 
were wick burners, each provided with a copper ca 
fixed above a few turns of a copper-wire ok whic 
became hot and ensured a steady production of 
vapour. In the neutral position both ends of the 
thermopile were dull ; when deflected by the 
cable current, one junction became bright red, the 
other almost dark. There was a lag in the thermo- 
current, but it was inappreciable for cable-work, 
and in fact advantageous with simplex working, 
because it facilitated the balancing of the sending 
current which might affect the receiver. With a 
natural period of the coil equal to 8.7 periods per 
second, and a (480-ohm) 480 turn-coil a coil current 
of 0.03 milliampere gave a current of 0.81 milli- 
ampere from the pile through an external resist- 
ance of 42 ohms, the thermopile itself being 
deflected by 0.075 in. Thus there was a magnify- 
ing power of 27, and the remarkable property of 


this relay was that its magnifying power was|g 


constant, and that it multiplied the impulses 
received in exact proportion to their strength, as 
was shown by curves. How this was possible Mr. 
Brown further explained by the simple mechanical 
experiment that a heavy weight, suspended by a 
string coiled round a rotating spindle, could easily 
be raised almost without pulling the free end of 
the string up at all, because additional power 
came from the motor driving the spindle (a treadle 
in the demonstration). This principle of mecha- 
nical power magnification was utilised in a third 
device, by means of which it was ible to work 
an ordinary siphon writer, Red oy requiring 3 
milliamperes, by a current of 10 microamperes. On 


.|a@ German-American cable an increase in speed of 


40 per cent. had been maintained in three weeks’ 
trials by the aid of the thermo-couple. 

Noticing the few almost purely optical exhibits in 
the first instance, we mention briefly Messrs. R. and 
J. Beck, who showed a complete microscopic outfit 
for examining metals, with optical bench and polish- 
ing machine, like that which we described at the 

tical Convention ; Messrs. Cassella and Co., of 
11-15, Rochester-row, 8.W., who exhibited survey- 
ing instruments, barometers, an explosive fog-signal 
recorder, and a new rain-gauge, whose bucketempties 
itself when containing 4 in. of water. Further, 
Messrs. J. H. Dallmeyer, of 25, Newman-street, W., 
whose chief novelties were large-aperture projec- 


tion lenses and lenses for kinematograph work of! 








the remarkably large aperture of F/1.9, 3 in. focus, 
covering a film of 1 in. by ?in., and permitting short 
exposures ; a portrait lens of 11 in. diameter, 45 in. 
focal Jongth, weighing 96 lb., and consisting of two 
cemented and two uncemented lenses, was intended 
for plates of 60 cm. by 70 cm. 

essrs. E. Leitz, of 18, Bloomsbury-square, 
W.C. (the Wetzlar Works were established by 
C. Kellner in 1849), had several novelties in metal- 
lurgical photo-micrographic apparatus on view. 
In one apparatus the object is on the stage of the 
microscope ; in front of this is the collimator con- 
sisting of two mirrors and lenses, the tubular arc 
lamp (with carbons at right angles to one another) 
being further out, all on one base. The step 
micrometer is a new eye-piece micrometer consist- 
ing of black and colourless lines and spaces arranged 
in steps so as to facilitate taking measurements ; 
the reading multiplied by « factor gives the dimen- 
sions directly in ». A microscope arranged with 
a concentric reflecting condenser shows Brownian 
movements, for which the ultra-condenser is also 
useful. The double eye-piece for demonstration 
purposes isan attachment, a slightly oblique tube, 
8 in. long, fitting with its one end into the draw 
tube like an ordinary eye piece. This portion 
contains two prisms in contact mounted above the 
diaphragm between the field lens and the eye 
lens. The student looks down the tube through 
this eye-piece, while the professor is at the same 
time lochinn obliquely through the eye-piece at 
the other end. In the field of view ap a needle 
pointer, whose position can be changed from 
outside by either observer with the aid of a kind of 
simple tumbler switch, to direct the attention of the 
other observer to any special spot of the field. The 
oblique side tube further enables the observer to 
select the suitable moment for instantaneous 
photography of living bacteria, &c. Campbell’s 
metallurgical microscope, of the same firm, is so 
constructed that the fimb carrying the body-tube 
can be taken out of its slide in the pillar, and 
itself securely fixed in a similar slide in the base ; 
thus the delicate microscope becomes converted 
into a workshop microscope which can be placed 
upon large pieces to be examined. 

The Westminster Engineering Company, of 
Victoria-road, Willesden Junction, N.W., exhi- 
bited projection arc-lamps of simple mechanism 
for use in optical photography, colour-work, print- 
ing, &c. ; the carbons are at right angles to one 
another, the arcs are enclosed, and the humming on 
alternating circuits is reduced. 

Messrs. Carl Zeiss (London), Limited, of 13 and 
14, Castle-street, Oxford-street, W., had several 
interesting novelties on view. The drawing 
and projection apparatus of Professor Greil, of 
Innsbruck, projects the magnified image of a 
microscopic object on a vertical screen or on 4 
horizontal or slightly - inclined drawing surface, 
on which the outline can be traced. The 
apparatus is an optical bench, with projecting 
apparatus standing on four legs, on which it can 
be raised and lowered by means of a hand elevating 
ear. The special arc-lamp is of the high pressure, 
self-feeding type, and can be joined to an ordinary 
circuit by means of a plug contact. Brilliant 
illumination for any magnification up to oil- 
immersion work is secured by a special condensing 
lens of great power and aplanatic correction. For 
drawing oa ees an erecting mirror device is 
mounted on the foot of the microscope ; this mirror 
is swung aside for horizontal projection. 

The new auto-collimating spectroscope furnishes 
brilliant lines with wide dispersion, and can easily 
be converted into a spectrograph for the visual and 
ultra-violet spectra. The instrument is flanked by 
two black screens, each provided with a hole, to 
let the light of a flame or of a vacuum-tube enter 
from the sides, and the prism system at the end 
of the tube turns with its drum about a graduated 
circle, on which readings to 10 seconds can 
be taken. The new theddolite, with horizontal and 
vertical circles, looks a remarkably ingenious, 
portable dust and rain-proof instrument. The 
telescope turns about a vertical pivot on the tripod- 
stand, together with the casing, which protects 
the horizontal circle, and holds the microscopes 
for taking readings. The observer looks in the hori- 
zontal direction, the three reading microscopes being 
bent at right angles. The bubble is also viewed 
by means of the prism-reflecting device, which we 
described on former occasions. The special features 
are readings of the circle with 400 deg. divisions, 
50 seconds ; readings of the circle with a 360-deg. 
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division, 12 or 30 seconds; size of the case, 350 mm. 
by 200 mm. by 200 mm. ; weight of instrument 
12 lb., of case 12 Ib. 

Several of the new metallurgical microscopes 
shown were fitted with rack and pinion and lateral 
or ordinary micrometer movement ; the stage can 
be adjusted in height, and a vertical illuminator 
with iris diaphragm is used in conjunction with a 
bull’s-eye condenser. ‘The Nernst lamp, with 
aplanatic condenser, devised as a substitute for 
Greil’s pattern of the Nernst projection lamp, 
has a single filament; by means of a_ short 
focus condenser of large aperture an enlarged 
image of the filament is projected upon the iris 
diaphragm attached to the microscope so as to 
completely fill the aperture of the microscope con- 
densers of the usual forms, with the light emitted 
by the filament ; these condensers may thus be 
used with the iris diaphragm wide open. Messrs. 
Zeiss (London), Limited, have also taken up the 
agency for the microscopes of R. Winkel, of Gét- 
tingen, and exhibited several of these high-class 
and inexpensive instruments. 

Messrs. Crompton and Co., Limited, showed a 
new D.C. testing set, an oak box about 10 in. square, 
of remarkably compact and strong design, both the 
box and the inside of the lid being utilised for 
fixing parts. The moving coil indicator can be 
used as a voltmeter or as a current-intensity meter, 
and the two ranges are from 0 to 75 millivolts, or 
from 0 to 600 volts, and from 0 to 15 milliamperes, 
and from 0 to 150 amperes. The shunts, all of 
manganin, for the small ranges are within the box 
which contains the movement, while the 150-ampere 
shunt is used externally, but is attached to the lid 
when the case is carried. The volt-range switch is 
a stout vertical pin, provided with a knob. When 
the box is closed this knob is pressed down by the 
lid, and the switch is automatically set to the 
highest range. There is, hence, little risk that a 
high voltage may inadvertently be applied to the 
low-voltage range. A small change in the zero can 
be corrected from the outside by turning a screw 
buried in a bush near the lock. The small pyro- 
meter (thermo-couple), for use on steam-cars, 
which we mentioned last year, has been improved. 
The range is now up to 1200 deg. Fahr., and the 
calibration is such that an allowance can be made 
for the cold-junction temperature. 

The Dubilier Electrical Syndicate, Limited, of 
96-98, Leadenhall-street, E.C., exhibited various 
electrotherapeutical instruments, partly to be 
worked from direct and alternating mains, mica- 
tinfoil condensers, &c. 

The Edison Storage Battery Company, of 41, 
Great Portland-street, W., exhibited all the parts 
of their batteries as now manufactured, especially 
for traction purposes, and it would appear that 
several often-accentuated special features are not 
considered essential, for instance, the addition of 
cobalt and of bismuth to the active material. The 
electrolyte is said to contain 4 per cent. of lithium 
hydrate in a 21 per cent. solution of caustic potash. 
The tubes for the material, which are vertically 
arranged in the frame of a itive electrode, have 
a length of 44in., and consist of nickel-plated steel 
finely perforated ; they are strengthened by small 
rings, are provided with a spiral overlapping seam, 
and contain nickel and nickel hydrate. The nega- 
tive material is contained in the well-known sinall 
trays (or pockets) of very fine nickel-plated steel, 
likewise very finely perforated ; they are provided 
with lids bent over at the edges, and contain iron 
oxide with some mercury compound ; these small 
trays are horizontally arranged. In the er cells 
two square frames are united to one electrode 
of double the height ; a 5-plate cell weighs 4.6 lb., 
a 25-plate cell 41 ib. ; 

Messrs. Elliott Brothers exhibited the latest 
patterns of their ‘‘ Century” standard testing set 
and P.P. dynamometer instruments. Messrs. 
Evershed and Vignoles, Limited, of Acton-lane, 
Chiswick, W., showed an historically interest- 
ing series of Evershed testing-sets, illustratin 
the development of the two-box ohm-meter an 
generator from 1889 to 1903, the early instruments 
reading up to 5 megohms, and generating 100 
volts, the later ones up to 50 megohms and 500 
volts. The ‘‘ megger” sets brought this series up 
to date, and potential ohm-meters or ‘‘ ducters” 
were likewise shown. Diagrams illustrated the 
construction of the various apparatus. 

The apparatus of the Foster Instrument Com- 
pany were recently noticed in our columns, in 


¢onuection with the Engineering Exhibition at 








Olympia, and several of their instruments had been 
described on other occasions. We may mention 
that the Foster fixed radiation pyrometer is, in its 
laboratory pattern, provided with transverse venti- 
lation, to protect the delicate parts against dele- 
terious metal vapours and gases ; the pyrometer 
tube is pointed with its open end towards the 
furnace, and is crossed by an oblique tube, through 
which an air current may be The Foster 
strain-meter has been improved, and provided with 
special large clamps, so as to show low stresses in 
large parts (tubes, &c., 4 in. in diameter), with a 
magnification of 2500 (instead of 700 as previously). 

The sensitive-flame low-pressure burner, ex- 
hibited by Messrs. A. Gallenkamp and Co., of 19 and 
21, Sun-street, Finsbury-square, E.C., was designed 
by Dr. S. P. Thompson for acoustical experiments ; 
the burner rises from a small cylindrical drum, 
— in ae by a membrane A — pes. 

e mercury-distilling a tus, also taken up by 
the firm, is due to Mr. B. Lambert, of Oxford, 
and may be described as a barometer combined 
with a single-form Sprengel pump. The inflow of 
the mercury is from the side at the top of the 
barometer tube, over which a conical glass con- 
denser is fixed; 2 lb. of mercury are said to be 
distilled per hour. The automatic apparatus for 
washing precipitates, designed by Mr. Sinkinson, 
of Sheffield, is less complicated than a brief 
description may suggest, but is not simple. The 
veer | containing the filter is held by a tilting 
lever ; the water or liquid to be used for washing 
enters through a bent tube, which is rotated by a 
small electric motor about its vertical axis, so that 
the jet plays upon all of the precipitate ; the 
tilting of the lever cuts off the liquid feed by the 
aid of an electro-magnet. The apparatus is meant 
for routine analysis. 

The novelty shown by Messrs. Gambrell Brothers, 
of 23, North Side, Clapham Common, was the 
convection radiometer and thermo-galvanometer 
which Mr. W. F. W. Jordan brought before the 
Physical Society last month.* We will add a few 
words to that account. The apparatus—a vertical 
cylinder surmounted by a tube—is primarily in- 
tended for measuring small steady rates of evolu- 
tion (or absorption) of heat. The convection 
current of gas within the brass cylinder, which is 
provided with a partition, rises in one half of the 
cylinder and falls in the other, and turns, in 
passing from one compartment to the other, two 
very light vanes suspended by quartz fibre, the one 
in the lower, the other in the upper part of the 
tube. Radiated heat falling upon the mirror of 
the apparatus through the window provided in the 
tube would make it work, because this heat would 
come from an internal source, but the heat of the 
hand held near the apparatus has no influence. 
The original sensitiveness was 0.52 mm. per micro- 
watt, but the apparatus exhibited had double this 
sensitiveness, and seems extraordinarily sensitive 
for alternating - current measurements, &c. It 
was devised for the study of the Thomson and 
Peltier effects. The vanes are made of mica, 
rio mm. in thickness ; these thin vanes are pre- 
pared, not by splitting the mica, but by scraping it 
with the knife edge. Aluminium vanes first tried 
were mechanically weaker when so thin. 

Mr. Harrison Glew, of 156, Clapham-road, gave, 
as in last year, a few radioactivity demonstrations. 
His scintilloscope, a shallow glass box, lined with 
crystals of zinc sulphide, but translucid, formed an 
observation-chamber provided with a small annexe 
containing mesothorium. The emanation ing 
into the chamber gave rise to two scintillations, 
the interval being 4 second. A crystal of wille- 
mite, fixed on the upper side of an ordinary flat- 
iron, became slightly luminescent when: a radium 
tube was brought up to the lower side of the iron. 
A cube of clear glass had been turned violet by the 
radium rays, the colouring extending to a certain 
depth, and Mr. Glew explained that a quartz tube 
would, under the same conditions, display a crystal- 
line structure otherwise undiscernible. 

The rainbow cup, exhibited by Messrs. John 
Griffin and Sons, of Kemble-street, Kingsway, 
W.C., was devised by Mr. C. V. Boys, F.R.S 
A cup of brass, about 5 in. in diameter, is fixed in 
a tripod so that it can easily be - by the hand 
about its vertical axis. The rim of the cup is fitted 
with a flat ring. A soap film is spread over this 
ring and over the hollow space by dipping the 
edge of a piece of celluloid into the soap solution 


(about 10 per cent. of glycerin, 40 per cent. of 
oleate of sodium, and water), and drawing it over 
the rim. When the cup is rotated, the heavy of 
the solution are thrown towards the circumference, 
and a beautiful disc of coloured rings is seen, which 
becomes so thin in the centre that a black spot forms 
and spreads until the film breaks. To protect the 
film a cone of celluloid is put upside down over the 
cup, and the ring rim is provided with perforations 
(12) to facilitate the establishment of pressure 
equilibrium in the cup. The whole instrument can 
be tilted, and beautiful colour effects can be pro 
duced. The motor gyrostat of Dr. James Gray 
and Mr. G. Burnside, of Glasgow, was men- 
tioned by us in our account of the Dundee meet- 
ing of the British Association.* The gyrostat is a 
continuous current motor; the armature is a 
Gramme ring of malleable iron provided with 
twenty projections ; it is centrally supported 
by two magnalium discs on the shaft ; the en are 
— with large holes to keep the parts cool. 

e armature, combined with the discs, forms 
the rotor. The field- magnet, a flat bar, carries 
two windings. At its highest speed the gyrostat 
takes 4 amperes and absorbs 100 watts. The 
casing is cast in halves. Various peculiar experi- 
ments were made, and the gyrostats were fitted 
with arrows to demonstrate the direction of rota- 
tion, tilt, precession, &c., and, further, with stilts, 
skates, &c. A special suspension enabled the 
experimenter to demonstrate the crossed-bifilar 
pendulum experiment of Thomson and Tait; in 
the gyrostat pendulum the gyrostat formed the bob 
of a compound pendulum, which, when the motor 
was spinning, was subject to the effects of two 
couples, one due to the gyrostatic action, the other 
due to gravity, the pen tracing out the resultant. 

Messrs Kelvin and James White, Limited, of 
Glasgow, exhibited various laboratory instruments, 
also the Aitken portable dust counter for estimating 
the number of dust particles in the air, which is 
now receiving more attention again. The ap tus 
consists of a metal chamber, in the centre of which 
is a glass micrometer plate, 1 cm. square, ruled with 
lines, 1 mm. apart ; there is just 1 cm. of air above 
the plate. The apparatus having been exhausted, a 
certain known portion of the air under test is 
allowed to enter ; condensation will take place on 
each dust particle, and the falling particles will 
settle on the divided plate, and can be counted with 
the aid of a microscope and a mirror for illuminatin 
the — The apparatus is supported on a calpel 
stand. 

Mr. H. N. Fullarton’s vibrometer, also exhibited 
by Messrs. Kelvin and White, is a simple novelty 
designed for conducting comparative tests of the 
degree of vibration of a turbine, electric motor, 
&c. The little instrument is supported by a 
horizontal steel arm fixed to a bearing - nut of 
the machine. The essential part of the vibro- 
meter is a steel reed, about 3 in. in length, pierced 
by a small pin at the upper end, both to render 
the end better visible and to supply weight. 
The lower end is clamped in a sliding grip, which 
can be turned up or down, so as to change the 
length of the reed and to syntonise it with the 
vibrations of the machine it stands on. When 
the two vibrations are in tune, the oscillation of the 
reed will be of maximum amplitude. This ampli- 
tude is read off on a scale, behind the upper end of 
the reed, whilst the length of the reed is read off 
on & side scale. The vibrometer can be turned 
about its vertical and horizontal axes, so that it can 
easily be ascertained in which plane the oscillations 
are worst ; this is a noteworthy feature of the 
instrument. The different reeds used for different 
machinery are quite simple steel blades, from 
0.1 mm. to 0.3 mm. in thickness. The maximum 
amplitude is easily discerned, and there is no 
personal element in these tests. 


(To be continued.) 





Tue ‘‘MeconanicaL Woritp” Execrricat Pockrr- 


Boox.—This et-book for 1913 is published in London 
at 20, Bedford-street, W.C., at the price of 6d. net. It 
contains a amount of useful information covering 


all branches of electricity, for the use of electrical engi- 
neers. It gives also the usual mathematical data and 
uivalents, and a diary for the year. Like the former 
itions, and like the * Mechanicel World Pocket-Diary,” 
which covers the mechanical means of transmitti 
it is sure to be greatly appreciated as a handy 
reference. 
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THE LONDON AND NORTH-WESTERN 
RAILWAY SUBURBAN ELECTRIFICATION. 


Tue electrification scheme which is to be carried 
out by the London and North-Western Railway 
Company covers the conversion of 79 miles of single 
track. The scheme dates from the Act obtained by 
the London and North-Western Railway Company in 
1907, which authorised the construction of a new ie 
from Euston to Watford, running alongside the main 
line, and intended to relieve the latter of its 
suburban traffic. The scheme now; includes not 
only the originally proposed electrification from 
Euston to atford, but also the conversion of 
the North London Railway from d-street to 
Chalk Farm, and the London and North-Western 
Railway from ‘Camden Town via Hampstead to 
Willesden (High Level), and thence over the West 
London and District lines to Earl’s Court, and also 
from Willesden over the North and South-Western 
Junction and London and South-Western lines to 
Kew Bridge and Richmond. In addition, an exten- 
sion of the Baker-street and Waterloo Railway will 
join the London and North-Western Company’s 
{uston to Watford line at Queen’s Park, where the 
tube will rise to the surface, and a physical connection 
be made with the London and North-Western main 
electric line. The scheme will therefore give facili- 
ties for the running of through trains from Watford 
to the Elephant and Castle. 

The civil engineering work of the new line to 
Watford is being carried out by Mr. E. C. Trench, the 
company’s engineer, and this section is making great 
rogress, the first portion, between Willesden and 

arrow, having already been opened for traffic in June 
last, and being now operated by steam trains. This 
section will be extended to Watford in the near future. 
The ry ny in of the line for electrical working is now 
about to be undertaken. The first section over which 
electric trains will operate will be from Willesden, 
over the West London line, to Earl’s Court, and it is 
expected that these trains will be running very shortly, 
power being, for the present, supplied from Lot’s-road 
and Park Royal generating stations. It has been 
decided to adopt a continuous system at 600 volts for 
the operation of the whole system, using ‘‘ third” and 
** fourth” rails, in accordance with the system already 
adopted by the Metropolitan District Railway and 
other London lines over which the company’s trains will 
run. The London and North-Western Company are 
already inviting tenders for some sections of the 
electrical equipment to the specifications of the chief 
electrical engineer, Mr. F. A. Cortez-Leigh, who has 
entire charge of all this work, and it is hoped that all 
the most important contracts for this work will be 
placed early in the new year. 

The power-station will be erected between Stone- 
bridge Park and Wembley Stations, on a site covering 
an area of 17 acrer, adjacent to the electric line. The 
power-station buildings are being so laid out that if 
necessary the power-house can be considerably ex- 
tended, and special consideration has been given to 
the important question of storing a large quantity of 
coal. A good supply of water is obtainable on the site. 
Very complete coal-handling arrangements will be 
provided, enabling three months’ supply to be handled 
automatically, utilising the old coal first. The 
necessary railway-siding accommodation which will be 
provided in the arrangements for dealing with the 
coal is such that two trains can be discharged in a few 
minutes, and the system also lends itself readily for 
the convenient removal of ashes from the power-house 
to the trucks in the sidings. In addition to the 
reserve of coal outside the power-house, storage 
bunkers will be provided, as is usual, above the boilers, 
and will be filled by mechanical elevators and conveyors. 
The power-house will have an initial capacity of 
about 25,000 kw., the plant consisting of turbo- 
generators with the usual complement of boilers, 
mechanical stokers, condensing plant, &c. Duplica- 
tion and other provision for emergencies has been 
allowed for as far as possible to ensure continuity of 
supply. Similar provision will also be made in the 
main conductors to the sub-stations and from the sub- 
stations to the conductor rails on the track. 

The electrical energy will be generated at 11,000 
volts, three-phase alternating current at 25 cycles per 
second, and will be transmitved by cables carried on 
each side of the line to sub-stations located from 3 to 
4 miles apart. The cables will be entirely in dupli- 
cate, and so placed as to be well out of the way of 
interference from traffic operations, and where 
sible they will be carried above ground. At the sub- 
stations the current will be converted from the high- 
tension three-phase supply to direct current at 
volts, by means of static transformers and rotary con- 
verters in the usual manner, and transmitted direct 
to the conductor-rails. In addition to the transform. 
ing plant the sub-stations will be equipped with large 
stor batteries and automatic boosters, which alone 
will be capable, if necessary, of running a full service 
of trains for a considerable time. The batteries will 


pos- | for automatically stopping 
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heavy peak loads incidental to the operation of elec- 
tric trains. 

The site obtained for the erection of the power- 
house will also provide ample accommodation for the 
shed for repairing and overhauling the electrical 
equipment ; and as the position is approximately in 
the centre of the system, it will tend to reduce dead 
mileage and also facilitate the handling of the trains 
generally. The trains will be operated by the multiple- 
unit system, so that they may be driven from either end, 
and can be made up in units of such number of coaches 
as may be required to suit the conditions of the traffic. 
The number of motor-cars required for the proposed 
service will be about a hundred, and during the busy 
hours it is proposed to run a service with 5-minute 
intervals between trains on the Watford section of the 
line. The electrical equipment will be of the four- 
motor type, with motors of large capacity, as it is 
intended to operate at a high schedule speed and with 
an acceleration second to none in the country. The 
stock for working over the Baker-street and Waterloo 
Railway will be of special design, as it is necessary 
to bring this within the limits imposed by the diameter 
of the tube, and also to allow for the difference in the 
heights of the platform levels. It is expected the 
company’s power-station will be ready for the supply 
of current in about two years’ time. 





LANDIS GRINDING-MACHINE WITH AIR- 
OPERATED CHUCK. 

In addition to the various machines which we illus- 
trated in connection with the exhibit of Messrs. C. 
Burton, Griffiths and Co. at the recent Olympia 
Engineering Exhibition, there was a very interestin 

combination of a Landis grinding-machine of peace 
design with a Garvin air-operated chuck. By this 
form of mechanism the work can be released and 
secured instantaneously by the simple movement of 
an air-cock handle, which results in a considerable 
saving of time by comparison with the wrench- 
operating method, and does not distort the most deli- 
cate pieces. And when combined with mechanism 
the spindle and starting it 
and a fresh piece gripped, 


again, as work is rele 
Many turret lathes are 


the saving is still greater. 
fitted thus. 

The spindle in Fig. 1 is fitted with a three-jaw chuck, 
but the action is precisely similar when two jaws only 
are used, as seen in the sectional view, Fig. 2. The 
drawback tapered wedge A acts on the rounded tails 
of the rocking-jaws, and causes these to tip and so 
bring the gripping part into contact with the work. A 
sectional view through a spindle embodying the air- 





also be of service in relieving the power-house of the 





cylinder and mechanism is given in Fig. 3, from which 








W. | or tremor is transmitted to the wheel. 
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it will be seen that the air is led round to the front of 
the piston, forcing this back, and pulling the rod 
into which the chuck-operating wedge A is screwed. 
When the air-cock is closed, the spiral spring returns 
the piston to its former position, and the jaws open 
and the. work is released. In a more elaborated 
system the air pressure is used also in the opposite 
direction, so as to stop the spindle when it is desired 
to release the work, and to start it again when the next 
piece is gripped. This system of air operation is also 
applied to chucks with sliding jaws, two or three in 
number, which are moved in or out by means of a 
central plug having multiple-wedge surfaces engaging 
with inclines on the ends of the jaw bases. Any 
tendency of the work to slip in the jaws results in an 
increased tightening, since the air pressure always 
tends to close the jaws. 

The Landis machine is intended particularly for 
finishing the holes in milling-cutters, gauges, dies, 
bushes and cones, gears, and similar forms which have 
been hardened. The work-head has a swivel movement 
for dealing with short steep pene. and the table 
swivels for long tapers, being graduated in degrees and 
in inches per foot. Feed is imparted by sliding the 
wheel-h along by its base, and a range of speed 
variation is produced by the movement of a lever. 
Cross or feed movement of the wheel is obtained by 
turning the graduated hand-wheel, and, if required, 
an automatic cross-feed can be included, to come into 
action ateach reversal. The portion of the spindle which 
carries the grinding: wheel is connected by a clutch with 
the belt-driven section of the spindle, so that no pull 

Speeds — 
20,000 revolutions per minute are attained. he 
facing on the front of the table is for attaching a wheel- 
truing fixture, which can be brought into use at any 
moment. Work up to 114 in. in diameter can be 
swung, ard the maximum length that can be ground 
is 12in. About 3 horse-power is required for driving. 








ConTRACTION OF AN Ivory Suiipe-Ruie.—In the 
Deutsche Mechuniker Zeitung of June 1, 1912, Dr. A. 
Moye reports on the apparent shrinkage of a slide- 
rule, which the inventor of the Henschel turbine 
bought in London in 1830, and which has ever since 
remained in the possession of the family. The instrument 
bears the mark Holzapffel and Co., 64, Charing Cross, 
and the instructions for use in the case are dated 1826. 
The instrument consists of a boxwood bar and an ony 
slide. The boxwood is divided in inches, and the lengt 
of the folded bar is still quite correct—2 ft. The slide of 
ivory, which had apparently a length of 254 mm., 1s now 
too short by 0.6 mm., which would represent a shrinkage 
of 0.236 per cent., assuming that the dimensions were all 





correct originally. 
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PETROL-ENGINE WITH CONCRETE-MIXER 
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WE illustrate above a Lister petrol-engine combined 
with a concrete- mixer, which has been designed 
and constructed by Messrs. R. A. Lister and Co., 
Limited, Dursley, in order to fill a want which the 
makers say they have found to exist for a reliable 

lant of the kind, particularly for contractors’ use. 
Senve, Lister and Co. are makers of the engine only, 
and not of the concrete-mixer shown. 

The engine cylinders have a bore of 54 in. and a stroke 
of 54 in., and develop 4 horse-power at 400 revolutions 
per minute. It is the same type as was described 
in our issue of March 22 last. The height of the 
engine from the base to the top of the cylinder is 
2 ft. 8 in., and the length over the fly-wheel is 
1 ft. 10? in.; the over-all length of the crank-shaft 
being 2 ft. 10in. This last,.however, is shortened on 
one side to suit the concrete-mixer. The base measures 
1 ft. 84 in. by 1 ft. 3in., and the fly-wheel is 2 ft. in 
diameter. The drive is transmitted to a gear-wheel 
for working the mixer tl:rough a cone-clutch bolted on 
the fly-wheel. The total size of the combination is :— 
Length over frame, 6 ft. 6 in.; width, 3 ft. 6 in.; size 
of drum, 3 ft. 6 in. by 2 ft. 6 in.; and the output of 
the mixer is (for size 0), 5 cwt. per batch, or 55 cub. ft. 
per 10 hours. 

The engine is, of course, suitable not only for the 
concrete-mixer illustrated, but for practically any 
concrete-mixer, and is a simple, handy, and economical 
form of power for the purpose. 





THE “IRRESISTIBLE” CIRCULATING 
SYSTEM FOR PETROL-MOTORS. 

Tue difficulty of keeping the cooling water for the 
cylinders of motor-cars, motor-omnibuses, &c., at a 
reasonably low temperature is familiar, particularly 
when the cars have to mount long and steep hills. In 
consequence of this, methods have been adopted for 
quickening the circulation of the water, pumps having 
been adopted by some makers. 

A very simple and efficient arrangement for im- 
proving the circulation of the water has recently been 
brought out by the Irresistible Circulator Company, 
Limited, 168, Chiswick High-road, Chiswick, London, 
W., which we illustrate on this e. It consists 
simply of a small diameter pipe, Ge tchened end 
of which is connected with the exhaust-pipe, the bell 
being turned to face the direction taken by the gases, 
so that part of the exhaust gases are led to the flow- 
pipe of the cooling-water system, the other end of the 
small pipe being inserted in the direction in which 
the circulating water moves. 

_The arrangement is shown in the appended rough 
diagram of the front part of a motor-car having a four- 
eylinder engine. The small pipe referred to is shown 
at A, the exhaust-pipe at B, and the flow-pipe for the 
water at C. When the car is running, part of the 
products of combustion from the exhaust-pipe, flowing 
through the pipe C under pressure, improve the circu- 
lation of the cooling-water to a marked degree. After 
entering into the circulating system, the gases escape 
through a pipe below D opening underneath the chassis. 
The quantity of gas ing al 
regulated by the small cock E. 


ong the pipe A may be 
he vent-pipe may be 

















led from below D and coiled round the water-filling 
opening, and thence below the chassis for the gas escape. 

We recently had the pleasure of seeing this apparatus 
in actual use on a 15—18-horse-power car with satis- 
factory results. The car contained three people, and the 
route taken was from Charing Cross, along Tottenham 
Court-road to Highgate Village, over Hampstead Heath, 
and back to Charing Cross. Along this route there are 
some severe hills, the steepest up-grade taken being 
that from Highgate Tube Station to Highgate Village ; 
this is regarded by many motorists as a test hill. On the 
occasion of the trial the hill was mounted at very slow 
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speed on the lowest gear, so that the engine was caused 
to rotate very rapidly, thus thoroughly testing the 
system with regard to any possibility of overheating ; 
uring the ascent the circulation, which could be seen 
through a glass tube inserted in the system, was very 
energetic. When the top of the hill was reached the 
temperature of the water was comparatively low, and 
the bare hand could be placed anywhere upon the 
radiator without discomfort. The quantity of water in 
the circulating system was about 14 gallons. In addi- 
tion to its use on motor-cars the apparatus is equally 
suitable for application to stationary motors, marine 
motors, &c., or, indeed, to any case where water- 
cooling is applied to internal-combustion engines. 





THE KEYMER ROCK-DRILL. 

Tue illustrations annexed show the latest form of 
the Keymer compressed-air-driven rock-drill, which 
is manufactured by Messrs. Keymer and Co., of 
Gorleston-on-Sea. Fig. 1 is a longitudinal section 
through the drill, while Fig. 2 is a plan of the valve- 
chest taken through section X X of Fig. 1. Fig. 3 is 
a side elevation of the appliance shown partly in sec- 
tion. The driving mechanism of the drill is very 
simple, and, apart from the rotating apparatus, consists 
of two moving parts only. These are the piston- 
hammer a onl the valve b. When the drill is in 
operation the piston-hammer has a reciprocating 
motion striking a series of blows on the drill c. 
This reciprocating motion of the piston-hammer is con- 
trolled by a corresponding reciprocating motion of the 
valve b, the valve being operated by a portion of the 
same pressure air which operates the piston-hammer. 





The method of control will be best understood if the 
sequence of operations be followed through, starting 
from the state in which the valve and piston-hammer 
are in the positions shown in Figs. 1 2. The com- 
pressed air enters the tool by the threaded inlet shown 
at the top of Fig. 2, to which the supply-pipe is fixed. 
The position of this inlet in relation to the tool gene- 
rally is best shown in Fig. 3, in which the inlet is 
shown at the right-hand side. With the valve as 
shown in Fig. 2 the air enters the inlet and 8 
round the body of the valve, entering the main cylinder 
above the piston-hammer by way of the passage d and 
the porte. Asa result the piston-hammer makes its 
downward stroke. When it reaches the bottom of its 
stroke and strikes the drill—that is, just after the posi- 
tion shown in Fig. 1—the piston-hammer uncovers 
the end of the small f which makes connec- 
tion to the left-hand end of the valve, as shown in 
Figs. 1 and 2. As soon as the passage is uncovered 
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,the pressure air from the'oy- 
‘ Linder enters it andjforces the 
valve to the opposite end of 
its stroke, against the right- 
hand cover of the valve- 
chamber. When this occurs 
the upper end of the cylinder 
is open to exhaust, since the 
d is then in commu- 
nication with the atmosphere 
through ports in the valve-chamber which can be seen at 
g and hin Fig. 3. At the same time the bottom end of 
the cylinder is opened to pressure air through the pas- 
sage k and pe 1, so that the piston-hammer begins its 
return stroke. When it has reached its top position it 
uncovers the end of the small —— m, and the valve 
again returns to its left-hand position ready for the 
next cycle. The exhaust from the bottom end of the 
cylinder passes through the ports g and h, as in the case 
of those from the top end of the cylinder,these ports 
being formed at both ends of the valve-chamber. A 
passage is also arranged, and can be seen in Fig. 3, b 
which a portion of the exhaust may be passed throug 
the hollow drill, if one is used, for the purpose of blow- 
ing away débris and keeping the working surface clear. 
The mechanism for rotating the drill is shown in 
Fig. 3. It consists of a ratchet-wheel n, which is 
operated, one tooth at each stroke, ¥ @ pawl carried 
by a lever p, which, at its top end, has a roller that 
is struck by the piston-hammer on each up stroke. 
The return motion of the lever is apt a bya 
spiral spring. The operation of the mechanism will 
be quite clear from the figure. The remaining features 
of the tool will be almost self-evident. It may be 
said, however, that the appliance has a handle fitted 
at its top end, which is not shown in the figures, 
and that the spring shown at the bottom of Fig. 1 
forms a buffer, which absorbs a great part of the 
shock during working, its value being especially 
noticeable when drilling down-holes. To release the 
drill it is only necessary to give the buffer-case q a 
quarter of a turn, when it may be withdrawn from the 
| ratchet bushing and the drill taken out. The tool is, 
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if desired, fitted with a drill-socket, which enables drills 
to be manufactured straight from the bar at very little 
cost. The greater part of the tool is made from steel 
stampings, while the valve is either of phosphor-bronze 
or vulcanite. The tool weighs 451b., and consumes 50 
cub. ft. of air a minute at 801b. pressure. It is capable 
of drilling 14-in. holes at 84 in. per minute in mill- 
stone grit. The drill will work in any position. 








TEST-BARS FOR CHILLABLE IRONS.* 
By Txos. D. Wxst, Cleveland, Ohio. 

THIS paper presents an original system for making 
comparative tests of the relative contraction, deflection, 
and strength of chillable cast iron in both of its distinct 
forms: all-chilled or white, and all-grey. The writer, 
for the past two years, has been experimenting with 
chillable irons in foundries making a speciality of chilled 
castings, and this has led him vividly to perceive the 
importance of a test system which can demonstrate the 
relation between the physical properties of the white and 
grey states of the same metal, especially for such castings 
as chilled car-wheels and rolls. 

The origination of the system described herein was not 
only for the purpose of creating methoijs to study and 
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ibly to improve the ductility and strength of the white 
iron, without imparing the grey or mottled, coming from 
the same tap or ladle of metal, but also to offer a system 
that might lead to the adoption of some standard for 
testing chillable irons. ; 

Until some practical form and size of test-bars for chill- 
able irons and methods for making them are adopted as a 
standard, a person ea knowledge will obtain 
little satisfaction in any study of test records or in making 
comparisons of his own tindings with those of others. 

Round Bars Cast on Knd.—The first important factor 
embodied in the system advanced herein is the use of 
round cast on end in preference to square bars cast 
flat. The round bar cast on end, age from offering the 
greatest assurance of solidity at the point of fracture 
when broken, gives a form that is the least affected by 
variations in the pouring temperature of metal, p- 
ness and grades of sands, and irregularities of the moulder’s 
manipulations in the general work of making test-bars. 
With reference to soundness, it is to be said that few 
things are more aggravating than to find the fracture 
showing shrink-holes, blow-holes, or sand-holes, after ex- 
are much care and labour in testing bars, 

A Tested Im for Bearing Points of Round 
Bars.—Objection has been made by some to round bars 
because they do not afford good ing. points upon 
which to rest them for ers en. he three-point 
bearings seen at A, B, and C, Fig. 9, remove these objec- 
tions, and in reality furnish a means of support excelli 
those now used with unfinished or rough square bars. 
The three-point support guards against torsional strains 
in the testing of either finished or rough test-bars. 

Obtaining the Contraction.—Much study was given to 
devising means which would tee correctness in 
obtaining the vertical contraction of the test-bar. This 





* Paper read before the sixth Congress of the Inter- 
nati Association for Testing Materials, New York. 





qauiy is measured 


by calipering the distance between 
e shoulders D and E | pes) 


Fig. 8) for the y bars, and 
between shoulders F and G (Fig. 9) for the white bars, 
and subtracting from the ori distances the shoulders, 
J—K and H—I (Fig. 6). Should contraction records not 
be desired, then the provisions for these measuring points 
could be dispensed with, and the chiller be a plain body. 

In providing measuring points for obtaining the con- 
traction with the solid chiller (Fig. 1), it is ¥ 
order to remove the test-bar, that one of the shoulder- 
forming projections be taken out or = back. With 
the design shown the arm L is drawn backward by driving 
the fork wedge (Fig. 4) in the space M—N (Fig. 1). To 
arrange for making another bar the arm L is pushed back 
to the position shown. 

In arranging to obtain the contraction for the all-grey 
test-bars a bottom plate O, Fig. 2, is riveted rigidly to a 
5-in. wrought pipe P. A bottom plate of the thickness 
shown should be made of steel; if of cast iron it would 
be made thicker. The under face of this bottom plate 
should be machined so that it can set level and firm on 
the foundation plate Q, Fig. 6; similarly, the bottom of 
the chiller should be machined. This will prevent the 
forming of any fins on the bottom of the test-bars when 
pouring the mould, as such could, especially in the case 











of the white bar, cause checks to injure it. 
Fig.7. 





manner to give a perfect, clean, and solid bore; and again 
by boring out a solid shaft, which should serve the 
purpose even though 3 in. Jess or more in outside diameter 
than given in Fig. 1. 

To reduce the risk of obtaining an imperfect bore, the 
chiller might be made in two or three sectional lengths, 
having male and female seats and close-fitting joints. In 
making such sections no joint should be within 2 in. of 


n | the plane at which a bar is liable to break when being 


tested. This plan of a sectional chiller would permit its 
upper end to be constructed in the same way as that seen 
for the lower end of Fig. 1, and would avoid the necessity 
of having the removable piece L, Fig. 1, and the forked 
wedge, Fig. 4. 

Pattern and Mould for the Grey Iron Test-Bars.—The 
wooden pattern, Fig. 7, is made 18 in. long, in order that 
3 in. of its upper end may serve for a handle to draw the 
pattern. The lower end of the pattern is made of the 
ye _% as the inner construction of the bottom plate 

, Fig. 

The top of the pattern, as seen, is 2} in. in diameter, 
and the bottom 2,5; in., to give taper for drawing it. The 
mean diameter of this pattern, although about ,j in. 
smaller than the chiller-mould, gives a grey bar closely 
the same size as the white one. This is due to enlarge- 
ment of the mould by rapping the pattern, to ease it for 











" fs 
4 
Fé 





















1-6 “4 
VF 
Orn Pattern for Grey Iron Test Bar. ‘() 
8. 











Grey Iron Test Bar. 
4 Se cnscnaull 
; 


I a ae 
White Iron Test Bar. G- 
































In forming the projection seen on the grey bar at R, 
Fig. 8, and at J, Fig. 6, the device seen in Fig. 5 has its 
= S pressed into the sand, after drawing out the test- 

ar pattern, by sliding it over the stationary, rigidly, 
riveted head-piece T, Figs. 2 and 6. 
_ After the contraction shoulder points are firmly secured 
in their positions, to be as nearly 12 in. apart as practical; 
exact measurements of their distance to the hundredth of 
an inch should be recorded. is is necessary in order 
to obtain the correct contraction. 

Making Comparisons of Rownd with Square Bars.—To 
determine the proper size necessary for the round 
some experimenting was done. It was found that a 2}-in. 
round bar should serve all general purposes for chillable 
irons containing from 0.50 per cent. to around 0.90 per 
cent. silicon, in combinatien with such total carbon, 
sulphur, and manganese as is generally used for chilled 
castings. Such silicons are within the range of practically 
all deeply-chilled castings, especially car-wheels and rolls. 
A bar of 2.267 in. diameter is equal in area toa 2-in. square 
bar. This size of a round bar, roughly described as 
2} in. in diameter, can be well utilised in making com- 
parisons with any 2-in. square bars that may be found 
advisable for conducting any special investigations. 

The size of in. given for the diameter of the bore 
of the solid chiller, Fig. 1, allows closely ;, in. for the 
horizontal contraction of the white test-bar. This con- 
traction will permit an easy removal of the test-bar from 
the solid chiller. 

Designs of Chillers to Give White-Iron Test-Bars.—For 
obtaining all-chilled or white test-bars, a chiller or all- 
metal casting-mould has to be employed. In obtaining 
the white bars for the author’s experiments, the chillers 
used were made in halves and bolted or clamped together. 
Even with the best of machining and care in fastening 
these together, there is more or less risk of obtaining fins 
on the test-bars. These fins can cause chill cracks or 
invisible ruptures, and thus often prevent a bar recording 
its full strength or deflection when being tested, by 
reason of the fins retarding the natural contraction of 
the metal. The author’s experience causes him to recom- 
mend the solid chiller seen in Fig. 1 as being the best 
for general use. Such a chiller may be obtained by 
boring out a cored iron or steel casting, made after a 
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drawing, and the hydrostatic pressure of the metal strain- 
ing the mould, and also to the difference in the horizontal 
contraction of white and gray bars of the same metal. 

The outside support for the mould, being all iron, per- 
mits the mould to be either ‘‘dry sand” or “green sand ;” 
but, if the latter, care must be exercised in always having 
closely the same ‘‘temper” of sand and ramming it 
evenly, so that there will be no ‘‘swells” on the test-bars. 

In cases where comparison of the white with the grey 
involves the detection of minute changes, or where the 
silicon is below 0.70 per cent., the mould is best made 
of dry sand. This is also advisable should novices have 
to be entrusted with the making of the mould. 

The 5-in. wrought pipe, having 2-in. holes. ensures the 
venting of the mould. The chiller must be kept free 
from rust and never moistened with water, and an 
occasional rubbing of its inner surface with a very light 
coat of thin oil or regular car-wheel chiller varnish is 
advisable. 

Pouring the Bars.—The chiller and sand-mould having 
been pre they are placed on the base-plate Q, 
Fig. 6, care being taken that there is no fine grit or dust 
to prevent a close jointing of the two bodies, so as to 
avoid the formation of fins at the lower end of the bars. 
When the chiller and sand mould have been placed, cores, 
as shown by Fig. 3, are set as at V and W in Fig. 6. An 
iron plate X is placed as shown, after which gate sticks 
are set in the holes of the cores V and W, and the 
runner-box Y placed in position. The pouring basin, 
f m sand, should be of size, so as to 
hold a fair y of metal. When starting to pour the 
mould, the pouring-basin should be quickly filled to 
prevent any dirt or scum from flowing with the metal 
into the moulds. 

The permtue antes are but lin. in diameter in their 
main body. eir smallness helps to prevent dirt as 
to the mould, and also makes them easy of being broken 
off in cleaning the test-bars. Their small size is very 
liable to permit the creation of small shrink-holes in the 
tops of the bars. This being no serious defect, it is 
better than having the gates sufficiently large absolutely 
to prevent such holes and cause the risk of injuring 
the bars when breaking off the gates. A small feeding- 
rod could be employed to feed the mould and make the 
tops of the barssolid, but to use this successfully requires 
considerable experience. 





A 1}-in. ring-gate could be used, especially for the 
all-chilled , to reduce the chance of shrink-holes 
forming. In this case, however, care must be used in 


skimming and in knocking off the gates. 

While two moulds are shown, as in Fig. 6, to be poured 
from the same basin for the purpose of ensuring exactly 
like temperatures of metal in both moulds, there are many 
cases where they could be poured independently of each 
other. In pouring the moulds separately, with the same 
ladle, they can be so close together as to cause but differ- 
ence of five to ten seconds in pouring them. In pouring 
one mould after the other the cores (Fig. 3) could have 
their tops made of a cup form, thereby to give a small 
pouring-basin to connect with the inlet gate. Again, to 
simplify the work, these top covering cores could in some 





cases be omitted, and the metal poured directly from the 
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lip of the ladle into the moulds. In this instance, care is 

necessary to prevent the dropping metal from striking 

sides of the moulds, or filling them any higher than within 

‘< or 4 in. of the top, so as to guard against an over- 
ow making fins on the top of the bars. 

The system advocated herein is not merely formulated 
from ideas, but more from actual experiments to test it 
in shop practice. The chillers used in these 
experiments, made after the writer’s designs, were kindly 
furnished him by Mr. H. E. Smith, Engineer of Tests for 
the Lake Shore and Michigan Southern Rai Collin- 
wood, Ohio. For chillable metal, and for the pe 
to test the system, credit is due to the liberality of the 
National Car-Wheel Company, Cleveland, Ohio. 

A paper showing the utility of the above system of 
tests is ‘* es in and Tests of Chillable Irons,”* 
presented Hy Awe writer before the American Society of 
Mechanical Engineers at-Cleveland, Ohio, May, 1912. 





FATAL STEAM-PIPE EXPLOSION AT 
ATHERTON. 

A FORMAL investigation was recently conducted at the 
Town Hall, Manchester, by the Board of Trade, under 
the Boiler Explosions Act, 1882, with regard to the cir- 
cumstances and cause of a steam-pipe explosion which 
occurred at the cotton mill of the Lee Spinning Company, 
Atherton, near Manchester, on September 21, 1911. This 
explosion was of a very serious character, as many as six 
persons being killed and three others injured. a wind 
siding Commissioner was . A. A. Hudson, K.C., 
assisted by Mr. A. J. Maginnis, consulting engineer. 
Mr. Vaux conducted the proceedings on bel of the 
Board of Trade, and Mr. Sutton, barrister-at-law, ap- 

red for the Lee Spinning Company, which is a 
Cob of the Fine Cotton Spinners’ and ublers’ 
Association. Mr, Stubbs, solicitor, represented Messrs. 
John Musgrave and Sons, Limited, and Mr. Fisher, 
engineering director. 

Mr. Vaux, in opening the case, gave a full description 
and history of the boilers, engines, and steam-pipes with 
which the mill was fitted, and laid plans of the same 
before the Court. Ona September 21, last year, one of the 
workmen closed the stop-valve on the engine, the stop- 
valve on No. 4 boiler being left open, as was the custom. 
At half-past one o’clock the engine was started, after 
dinner, the pressure being 146 lb. per sq. in. At 
1.47 p.m. a steam-pipe exploded with great violence, 
breaking into many pieces, and a huge quantity of steam 
escaped into the winding-room, in which a number of 
women were working. Unfortunately as many as nine of 
these were severely scalded, six of them dying from their 
injuries. Mr. Vaux added that no sound of knocking 
was heard in the pipe at any time before the explosion, 
and the lagging did not — to have been removed for 
inspection of the pipe which was put up in 1902. The 
boilers were insured, but not the pipes. 

Mr. Hudson, the presiding Commissioner, remarked, 
after hearing the details of the construction of the engines 
and pipes, that it seemed to him that a certain pressure 
was oo on the pipe, for which pressure it was never 
tested. The question was whether the responsibility lay 
with the engineers who carried out the work or the 
engineer employed by the owners of the mill. 

Various witnesses were then called by Mr. Vaux, 
among these being Mr. Claude H. Blair, secretary of the 
Lee Spinning Company, who deposed that a new engine 
was laid down in August, 1902, and in the following year 
a new boiler. Messrs. Musgrave and Sons, Limited, 
Bolton, made the connections, and Mr. Forest, head of 
the engineering department of the Fine Cotton Spinners’ 
and Doublers’ Association, supervised the work. Witness 
understood that the steam-pipes were designed for 
working up to 160 lb. per square inch. Mr. Forest died 
in 1905, and was succeeded by Mr. Bellhouse. 

Mr. Bellhouse, a director of the Lee Spinning Com- 
pany, and of the Fine Cotton Spinners’ and Doublers’ 
Association, said he had been a director of the former 
company from the time that the latter firm bought the 
mill, in October, 1899. He was head of the engineers’ 
department, and had two engineers working under him, 
Mr. Kershaw and Mr. Earnshaw. Witness said he suc- 
ceeded Mr. Forest when that gentleman died, in 1905, 
and was responsible for the pressure at which the boilers 
were worked. The steam-pipes were designed for a 
pressure of 160 Ib. 

Mr. Vaux: The new pipes were designed for a working 
pressure of 120 1b.? Witness replied t when he came 
on the scene the working pressure was 120 Ib. 

Mr. Sutton, barrister, on behalf of the Lee Spinning 
Company, said he did not admit that the pipes were 
designed for a pressure of 1201b. They were designed 
for 160-lb. pressure. 

Mr. Vaux: Certain alterations were made afterwards ? 

Witness, in reply, said that, as just stated, when he 
took the work over the pressure was 120 Ib., and it was 
then suggested to him by one of his engineers, Mr. 
Earnshaw, that the pressure in the new boiler should be 
put up to 160 1b., and a reducing valve was placed near 
the engine reducing the pressure to 120 Ib. on the piston. 
The valve was ordered, and Messrs. Musgrave were 
mstructed to fix it, the order being signed by Mr. 
Kershaw. 

Mr. Vaux: Were you satisfied that the pipes were fit 
for a pressure of 1201b.? Witness: I took the engineer's 
word for it. 

In reply to Mr. Sutton, witness said he had no record 
of any communication from Messrs. Musgrave to the 
effect that they understood that the pi were only to 
be for a pressure of 120 Jb. In reply to Mr. 
Hudson, witness stated that Mr. Kershaw was the head 





* See page 136 ante. 


the | Mr 





engineer, and had bably had more experience than 
. Earnshaw. 29 “4 ~ 


Mr. Hudson: Then how was it that you did not con- 
sult Mr. Kershaw ? 

Witness: Well, Mr. Earnshaw made the suggestion to 
me, and I was satisfied that he was quite capable of 
giving me the advice that-I wanted. 

Mr. Hudson: You want to free yourself from respon- 
sibility in this matter. The natural thing to do would 
be to consult Mr. Kershaw. 

Witness : 1 must have consulted Mr. Kershaw, because 
his signature is on the order for the valve. 

Mr. Hudson : Is it your practice to a designs and 
make calculations yourself, or do you depend upon others ? 

Witness: It is emphatically my practice not to make 
calculations in my department, but to hn oy upon the 
persons who are executing the work to ethem. — 

Mr. Hudson: That is an extraordinary state of things. 
You are absolutely throwing over all your duties as an 
engineer. What is the of the engineering depart- 
ment? 

Witness: To keep an eye on what is going on, and to 
look after the financial part of the business. 

Mr. Hudson: You will admit that it is quite mislead- 
ing to call it the engineering department ? 
itness : It is the wrong name for it. 

Mr. A. E. Laslett, Engineer-Surveyor to the Board 
of Trade, gave evidence to the effect that he had 
examined the broken pieces of the pipe which had 
cmp’. and found that the thickness varied very con- 
siderably, from three-quarters of an inch to, at one point, 
only one-sixteenth of an inch. In his opinion the core 
of the metal had shifted during the process of casting, 
and thereby set up a deformity, which might or might 
not have been discovered by drilling. The metal seemed 
good, and had it been ag cast it would probably 

ave stood the strain of 160 lb. to the square inch. There 
were no signs of corrosion in the pipe. 

By Mr. Vaux: His theory as to the cause of the 
failure of the pipe was rather difficult to —_ into words, 
but it was this:—That the thickness of the pipe varied ; 
that variation in thickness causing a certain deformation 
to take place on many occasions during the life of the pipe, 
which would ultimately amount to fatigue of the metal. 

By Mr. Sutton: The original mistake was in adding 
new piping to the old piping. 

On the Court resuming on the second day, Mr. Sutton, 
on behalf of the owners of the mill, called witnesses from 
the engineering department of the Fine Spinners’ and 
Doublers’ Association, who supported his contention, 
that in the matter of fixing the pipes they placed reliance 
on Messrs. Musgrave, the engineers en; to do the 
work. They assumed that no pipes would be fixed that 
were not capable of standing the full pressure up to 
which the engine was intended to work. Mr. Sutton 
submitted that his clients were justified in trusting to 
Messrs. Musgrave, whose servant fitted the pipes in 
1902, to warn them if they were not fit for the work. 

Mr. Stubbs, on behalf of Messrs. Musgrave, contended 
that his clients simply did what they were asked to do, 
and undertook no responsibility. The firm, he added, 
was now in liquidation. 

After Mr. Vaux had addressed the Court on behalf of 
the Board of Trade, Mr. Hudson (presiding Pree se | 
gave judgment. The Commissioners, he said, condemn 
the introduction of two old pipes into a range of new 
pipes, which was done in this case in 1902, but they could 
not say who was responsible for so doing, use the 
man who, at the time, was engineer at the mill, and the 
man who was at the head of the engineering department 
of the Fine Cotton Spinners’ Association ten years ago, 
had died. It was quite clear that these pipes were 
defective, and should never have been used. A careful 
expert examination would have disclosed the fact that 
they were badly cast, that in the casting the core must 
have shifted, with the result that on one side the metal 
was nearly 1 in. thick, and on the other side it averaged 
from jin. to ¥% in. in thickness, and in one place it 
was as thin as ;,thin. The defectiveness of one of the 
pipes, coupled with its long use, and the great variation 
of pressure to which it was subjected, was the cause of 
the explosion. It was most unusual in a new range of 
pipes to introduce old pipes into the system, and the 
Court was satisfied, from what they had heard, that it 
was entirely contrary to the practice of Messrs. Musgrave 
to do anything of the kind. While the Commissioners 
condemned the fixing of these defective pipes they felt 
that owing to the deaths referred to it was very difficult 


to determine what instructions, if any, were given to 
Messrs. Musgrave as to the use of these pi ey had 
come to the conclusion that Messrs. Beane would 


never have erected a composite set of pipes unless they 
had received some special instructions from the ns 


employing them. e Court were satisfied that these 
instructions, in some form or other, must have come from 
the company, and did not share the opinion that had 
exp Sonne Se inquiry as to responsibility 
attaching to Messrs. ve. Apart from this, the 
President said, ‘‘ we should feel very strongly disposed to 
find the Fine Cotton Spinners’ Association and the Lee 
Spinning Company responsible. Putting aside the 
question of the introduction of these pipes in 1902, they 
incre: the ure of steam in without any 
proper precautions having been taken, and for that they 
were clearly ible. Further than that, they made 
no proper examination of the pipes from time to time to 
see whether they were working under safe conditions, 
they never troubled tu insure them, and thus to 
obtain inspection by the insurance company. Inasmuch, 
however, as the actual cause of the explosion was a de- 
fective pipe introduced into a range of steam-pipes in 
1902, of which neither the Association nor the Lee 
Spinning Company, at the present day or at the time of 





the explosion, knew anything, we do not hold either the 
Associati 


Fine Cotton Spi , ion or the Spinning 
ager responsible.” 
‘We are sorry to hear,” added Mr. Hudson, “that 


even after the serious consequences which have followed 
from this explosion, the owners of the mill have not 
thought proper to insure the pi now in use. We 
desire to say that if pipes cha with a high pressure 
of steam are not properly inspected from time to time, 
we shall have to e some steps in future inguiries 
which may come before us, to make such an order for 
costs as will bring home the necessity of the owners of 
steam-pipes taking proper precautions for their safe 
working. In these circumstances we do not find anyone 
to blame, and make no order as to costs.” 

The Commissioners ex their sympathy with the 
relatives and friends of the women who unfortunately 
lost their lives through the explosion. 

Mr. Sutton, on behalf of his clients, joined in this 
expression of sympathy, and said that the Fine Spinners’ 
Association were substituting steel pipes throughout all 
their mills as fast as they could where hitherto they had 
used iron ones. With to the question of insurance, 
they would take the suggestion of the Commissioners 
into their consideration. 





PERMANENT Buitpinc witH WALLS 2 In. THICK.— 
The plans for a permanent building with exceedingly 
thin walls have recently been sanctioned by the Birming- 
ham Corporation. © building is intended for a 
cinematograph hall to be erected in High Erdington, 
and the outside walls are to be constructed of rein- 
forced cement slabs 2 in. thick, secured to steel framing. 
The building will seat about 800 people, and will be about 
80 ft. long by 45 ft. wide, and about 18 ft. high to the eaves. 
The whole of the steelwork will be encased in tee 
We believe this is the first building with walls 2 in. thick 
to be accepted asa permanent building under the Corpora- 
tion bye-laws. The design has been supplied by Messrs. 
F. H. Heath, Limited, Bridge-street, Manchester. 


Geaman Suipsuitpine.—The Board of Trade Journal 
gives publicity to information contained in the Frank- 
furter Zeituny of November 30, pee! to which the 
German North and Baltic Sea shipbuilding firms con- 
tinue to complain about unsatisfactory prices. This 
factor was brought out in their annual statements, and 
has been again emphasised during the it few months. 
This state of affairs applies not se much to the buildin 
of small craft, business in which is at present quite , 
but rather to vessels of the largest dimensions, which are 
built to special plans and not to prescribed standards. The 
calculations in respect of these huge vessels, which include 
large ironclads, have, owing to lack of experience, repeat- 
edly turned out to be inaccurate, owing to alterations in 
the original plans and during the course of construction. 
The factor of inexperience frequently leads to a certain 
amount of risk, not to say loss, especially in the building 
of war vessels. It is asserted, continues the Frankfurter 
Zeitung, that owing to the keen competition for the 
building of German war vessels prices are quoted which 
do not take an adequate account of the cost entailed 
according to the plans. Apart from that, however, the 
cause of keen underbidding among shipbuilders is attri- 
butable both to lack of experience and to ignorance of 
the precise object in view. In view of these conditions, 
efforts were started some time ago in lin to form a 
syndicate among shipbuilders, but so far nothing definite 
has resulted, principally owing to the widely divergent 
interests which must necessarily be reconciled. It appears, 
however, that the negotiations are still going on. 








Exp.osion or CompresseD Hyprogen.—In August, 
1911, two men were killed at Chalais, near Paris, while 
taking pom measurements of the hydrogen contained 
in steel cylinders. The gas, it appears, was not quite 
pure, but contained some air; and it was assumed that 
the explosion was caused by the heating of the air con- 
tained in the pressure-gauge by the pressure of the hydro- 

mn itself, the inflammability of the gas being increased 

y the air it contained. Le tested this hypothesis 
in the Laboratoire d’Aéronautique Militaire, and com- 
municated the results of his experiments to the Académie 
des Sciences on November 4. e hypothesis seems well 
founded, and the greatest caution should therefore be 
— in testing the density and pressure of compressed 
hydrogen. In some of his experiments Lelarge packed 
the tube, which connected the cylinder with the gauge, 
with plates of sheet-metal of sufficient area and mass to 
take up ~~ heat generated by the pressure of the 
hydrogen. In such a case no explosion was observed. 
en the safety device was subsequently removed, 
explosion would ensue on repeating the experiment. 
The hydrogen gas in question, which had been _— 
was of different d of purity in different cylin- 
ders. Tested in the ordinary manner it exploded, 
whilst the use of the safety tube e test 
harmless, as has already been stated. The observation 
induces Le to make several suggestions. Any 
cul-de-sac should carefully be avoided in apparatus con- 
taining compressed gases which might be explosive ; if 
branches without outlet cannot be avoided, they should 
be fitted with cooling devices. If ible, the pressure 
should approximately be ascertai before making the 
test. Sometimes the weight of the cylinder will show 
whether or not the gas is trustworthy. If the weight of 
gas exceeds 0.17 kg. per cub. m., contamination, gene- 
rally by air, must be s ted. In the case of electro- 





lytic hydrogen it would indeed appear advisable in 
ie not to accept a gas of a weight of more than 

.143 kg. per cub. m., because contamination amounting 
_ to 4 per cent. of oxygen would be dangerous. 
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IRON AND NITROGEN.* 


By J. H. Anprew, M.Sc., Research Fellow and Demon- 
strator of Metallurgy, The University, Manchester. 


Iron AND NITROGEN. 

Ina report previously published by the author,+ an 

account was given of an investi ; 

upon the critical ranges of the iron-carbon alloys. 
After dealing with the effect of gases commonly existent 
in commercial samples, the action of ammonia or of its 
dissociation products upon the heated sample was dealt 
with, and certain conclusions arrived at. — 

Although, not impossible, it is highly improbable that 
the formation of ammonia from air and water vapour in 
the manufacture of steel accounts for the small percen- 
tage of nitrogen found in the finished product. It was 
therefore thought desirable that some experiments should 
be made with nitrogen itself, and that in order to conform 
more with actual practice, the metal acted upon should 
be in the molten state. Since the actual effect of nitrogen 
must be known before any quantitative experiments 
could be made, the conditions under which the metal 
was nitrogenised were purposely made of an exaggerated 
nature. The actual process consisted in melting the 
metal under a moderately high pressure of gas, and then 
cooling the product as quickly as possible in order to 
retain the maximum amount of gas. 


EXPERIMENTAL METHODS. 

High-Pressure Furnace. —The high-pressure furnace 
used was of a special design, as will be seen from Fig. 1, 
and was constructed to stand pressures up to 1000 atmo- 

Fig.1. 


HIGH-PRESSURE FURNACE 






i 


UZ 
Y Ay 


ae we 





Ow ISS 

> 
N 
Sa 


SOSA, 


spheres. It consists essentially of a forged nickel- 
steel cylinder A A, cooled by means of two cast-iron 
water-coolers B’ B’. The electrodes consisted of steel 
tubes CC, on to which were brazed two water-cooled nickel 
clamps DD’, which held the carbon tube. These tu 
through two stuffing - boxes E E, and were 
insulated from the furnace by means of red fibre tutes. 
The packing material consisted of asbestos cord soaked 
in a mixture of tallow and vaseline; it was compressed 
by means of a brass ring and screw compressor. The 
gas inlet-valve is shown at F. Whilst the bottom 
electrode through an aperture in the high-pressure 
cylinder itself, the upper electrode was fixed into the 
detachable steel-plate G, which was fastened down to the 
steel cylinder by means of six large bolts, a gas-tight 
joint being made by means of a lead spigot. In order to 
prevent the electrodes from being thrust outwards, a large 
clamp tightened by means of a screw was fixed on to the 
end of each, and kept in position by means of a steel 
band. A glass window (H) was inserted in the centre of 
the furnace for the purpose +f ascertaining the tempera- 
ture of the carbon-tube by means of an optical pyro- 
meter. This was water-cooled, and at a sufficient distance 
from the glowing tube to prevent its destruction. The 
carbon tu used were em. long and 2 cm. in dia- 
meter, and were held by means of the electrode clamps, 
a ring of graphite always being inserted between the 
clamp and the tube in order to make a better contact. 
Loss of heat by radiation was prevented to some extent 
by having an outer tube of carbon between the heating 
tube and the inner wall of the furnace. 
The crucibles used were either of pure fused magnesia 
or fused alumina. They were necessarily small, being 
7 cm. long by 1.3 cm, in diameter, with a bore of approxi- 





* Paper read before the Tron and Steel Institute, at 


tion into the effect of | ,vq 


mately 0.8cm. It was found that if larger crucibles, and 
therefore larger heating - tubes, were employed, it was 
very difficult to reach the required temperature of 1600 
deg. Cent. The crucibles fitted almost perfectly in the 
heating-tube; they were supported at the bottom by 
means of a thin graphite rod, and so arranged as to be 
in the centre of the furnace. When experimenting with 
ydrogen, magnesia crucibles had always: to be used, for 
alumina became rapidly reduced, and an iron-aluminium 
alloy formed. : 

Method of Carrying Out an Experiment.—After clamp- 
ing the carbon ‘obs in the lower ———— — the 
furnace, the graphite supporting- and crucible con- 
taining the metal was inserted. The electrode was then 
thrust through the lower aperture and loosely packed 
with asbestos. The upper electrode, which always remains 
fixed in the top plate, was then suspended by means of 
ropes and pulley-blocks over the furnace, and the lower 
electrode pushed upwards until the carbon fitted in the 
upper clamp. This was then tightened, and the whole 
lowered carefully into the furnace. The bolts were then 
tightened, and the lower stuffing-box screwed up until 
the furnace became perfectly air-tight. 3 

In order to sweep out the air, nitrogen was admitted 
from a cylinder at a pressure of from 10 to 20 atmo- 
spheres. This was allowed to escape. Finally, nitrogen 











+ Carnegie Scholarship Memoirs, vol. iii., page 236. 


was admitted until the required pressure was obtained, 




















Fig.2 Time. 
LIMWV Vivi vi ” xX xX 
‘eo Ree \ ae 
\ ao" ([ 
b 70° 
P 795 *7-4795° - 
YS sce" \acee Vaan)" 








, Lemperatare “C 
a 
ae 





























(s0sia) 
g.4. 

& | Yea vot 

. Sen oe 

SPY | Solid Pecan Ori 

3 Solation, 
Solid Solution 

8 ' Cementite (Fe; C) 





Ferrite + mentite (Fe, C) 

















Zi Fil Z 

Gone) Per Cent Carbon. 
the eurrent switched on, and the metal melted, as short a 
time as possible being taken over each experiment in order 
to reduce carburisation. After cooling to room tempera- 
ture the pressure was released, and the crucible containing 
the metal taken out. It was always found n to 
break the crucible in order to extract the sample. In 
every case the melted mass showed a convex surface, this 
being due to the effect of pressure. Owing to the small 
quantity of metal heated, it was only possible to take a 
small section weighing from 5 to 6 grammes for the heat- 
ing and cooling-curve experiments, the remainder of the 
bar being required for microscopical work and carbon and 
nitrogen estimations. 

Heating and Cooling Curves. — Owing to the large 
amount of hydrocarbons contained in the carbon tubes, 
it was almost im ible to avoid a certain amount of 
carburisation. After many attempts, a sample was pre- 
pared containing 0.16 per cent. carbon and 0.3 per cent, 
nitrogen, using Swedish charcoal iron as raw material. 
Since such a sample should show all the three possible 
critical changes, it appeared a very suitable one for 
investigation. A series of cooling curves taken with this 
specimen are shown in Fig. 2. The first four curves 
were taken directly after heating the specimen fairly 
rapidly to 1000 d+g. Cent., the furnace being evacuated 
in the cold, and the cylinder allowed to cool in its own 
gas. Although considerable quantities of gas were 
evolved, it consisted almost entirely of carbon monoxide 
and hydrogen, along with small amounts of carbon 
dioxide and methane, the amounts of nitrogen being 
practically nil. The fifth curve was taken after allowing 
the specimen to remain at 1000 deg. Cent. for an hour, 
3.64 cub. om. of nitrogen being given off along with other 


gases. 

It will thus be seen that until the nit m begins to be 
evolved the curves obtained are entirely devoid of critical 
points, the effect of the small quantity of nitrogen being 


changes. A slight indication of a critical point a 
in Curve No. ¥ ts - 
By keeping the vacuum pump working dori 
and allowing the furnace to remain at 1000 deg. Cent. 
for periods lasting from 1 to 6 hours, it was found 
possible to extract almost entirely the small quantities of 
nitrogen which remained, curve No. VI. being taken 
after heating for 20 minutes, No. VII. after 1 hour's 
heating, No. VIII. after heating for 14 hours, No. IX. 
after 6 hours’ heating, No. X. also after 6 hours’ heating. 
Finally, by heating for several days, a degasified and 
almost carbonless ee was obtained. 

It can be concluded, therefore, that the effect of 
nitrogen in sufficiently large quantities is to depress 
entirely the critical changes, whilst where the amount is 
insufficient for complete suppression, the critical changes 
occur at a lower temperature. The decarburisation is 
most probably due .to,the large amount of hydrogen 
occluded in the metal combining with the carbon to form 
methane, this being found to be the case in the previous 
oe or with ammonia. 

It will be noticed that the lower change only becomes 


heating, 











sufficient to suppress entirely the normal allotropic 
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evident after the Ar3 ane is fairly well developed ; it 
om to double itself, and finally to increase in size 
after several heatin and then, as the upper point 
becomes raised, to decrease. This might be due to the 
small quantity of carbon contained in the specimen 
suffering reduction. An interesting point with regard to 
this is that diminution of the carbon occurs only after a 
more or less complete return of the upper range to its 
normal temperature. One might deduce from this that 
the reduction of carbon by means of hydrogen takes 
place during the deposition of the carbide from solution, 
the fine state of division at the change-point tending to 
assist the reaction. 

Fig. 3 shows the a of cooling curves obtained with 
asteel containing 0. r cent. carbon and 0.25 per cent. 
nit m. Curve No. I. was taken directly after the metal 
had n nitrogenised by melting under a pressure of 
200 atmospheres of nitrogen. In taking the cooling-curve 
the furnace was first evacuated in the cold, then heated 
to 1000 deg. Cent., and the specimen allowed to cool in 
its own gas. Two points are evident—namely, at 642 deg. 
Cent. and at 605 deg. Cent. Curve No. IT. is the second 
of the series, and was taken under the same conditions as 
No. I. Two points are shown, one at 642 deg. Cent., 
and a low point at 592 deg. Cent. The upper point is, 
however, y defined, and might better described 
as the maximum of a wide range. Curve No. III. was 
taken after heating at 1000 neg. Cent. in vacuo for 24 
hours. There appears from this curve to be a slow change 
taking place between 683 deg. Cent. and 605 deg. Cent. 
Between 605 deg. and 538 deg. considerable evolution 
of heat is recorded, the maximum point occurring at 


566 deg. 

é Farther prolonged heating at 1000 deg. in vacuo 
increases the magnitude of the upper range, and effects 
a lowering of the low point. Curve No. IV. was taken 
after heating at 1000 deg. Cent. in vacuo for a week. This 
curve shows two marked points—namely, at 626 deg 
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Cent. and at 525 deg. Cent. It is evident, therefore, 
that nitrogen lowers the temperature of the Arl point, 
and will therefore facilitate the retention of the carbide in 
solution in the iron. : 

The upper ranges shown in the curves are most prob- 
ably due to the slow deposition of iron carbide, the low 
point being the temperature at which more complete and 
final deposition occurs. The low point might be said 
therefore to represent the minimum temperature of a 
labile range. 

The i of hydrogen contained in the metal 
causes decarburisation, with the result that the propor- 
tion of nitrogen to carbon increases, and accordingly the 
temperature of the lower range is further depressed, as is 
shown by curve No. IV. It may be concluded, therefore, 
that if it was possible, to nitrogenise a steel to a ter 
extent, » product would be obtained which would show 
no critical points atall. — p ; 

The furnace employed in taking the cooling curves has 
previously been described.* It was found, however, that 
even when every precaution was. taken to exclude air, a 
certain amount of leak took place. For this reason, 
accurate analysis of the gases contained in the specimens 
could not be made, so that, except in cases where the 
amount of nitrogen evolved was considerable, no figures 
are given. 

Effect of Hydrogen.—In order to show that gases other 
than nitrogen which were commonly present had no 
other effect upon steels than carburisation, several samples 
were melted under a pressure of hydrogen, varying from 
100 to 200 atmospheres. In all cases hydrocarbon gases 
were rapidly formed, and carburisation took place to a 
marked degree. Heating and cooling curves proved, 
however, that such gases as CO, CO, (from the carbon 





Fic. 6.—Photomicrograph of 0.16 carbon 
nitrogenised steel as cast. 


tube), and H have no action whatever upon the critical 
changes. A slight alteration in the microstructure was, 
however, noticed. 


MricroscopicAL EXAMINATION. 


The appearances under the microscope of the nitro- 
—— specimens are somewhat difficult to explain. 

hotomicrograph Fig. 6 shows the appearance of the 
sample containing 0.16 per cent. carbon, as taken from 
the furnace immediately after melting. It consists 

rimarily of a ground mass of ferrite, containing frequent 

nds and dots of a white constituent, very similar in 
appearance to cementite. The white constituent might 
possibly bea solution of iron nitride in iron, for it appears 
to take the place of the Neumann lines, so characteristic 
of iron which has been nitrogenised in the solid state. It 
cannot be cementite, owing to the absence of any heat 
change upon cooling, and it cannot be iron nitride for the 
same reason, for if the nitride were to fall out of solution, 
the carbide changes would also occur. 

Photomicrograph Fig. 7 shows the appearance ef the 
0.6 per cent. carbon steel as taken from the furnace. It 
appears to consist of a mixture of the white constituent 
found in the previous sample, along with a certain amount 
of pearlite. The 
large a volume as it would do in a pure steel of the same 
carbon content, owing, no doubt, to the nitrogen retaini 
a certain amount of carbide in solution. aan 
samples of the same specimens present a very fine struc- 
ture which is almost impossible to resolve even with the 
highest powers, 

_ Photomicrograph Fig. 8 shows the structure of pure 
iron after being melted under a pressure of hydrogen. 
Considerable carburisation is seen to have taken place, 
the structure being highly pearlite. In the centre por- 
tions of certain ferrite bands there appears a third con- 
— of a light a colour. hich 
_ Photomicrograph Fig. 9, is a more highly magni- 
fied pho ph of the lower part of photomic ph 
Fig. 8. In this the existence of a third constituent 
occurring between the massive ferrite and pearlite area 
is clearly made evident. The yellow constituent is in all 
robability a solid solution of hydrogen in iron, or it may 
due to asmall quantity of carbon kept in solution in 
the iron by means of hydrogen, the quantity being too 
small to effect any thermal c 

Deductions.—A study of the heating and cooling curves 
reveals the fact that nitrogen reacts with iron and iron- 
carbon alloys in a maaner very similar to that of certain 
metals, such as a molybdenum, vanadium, nickel, 
m &c.; that is to say, in small quantities it 
partially depresses and widens the critical whilst 
in large quantities it may suppress them entirely. Ex- 
periments indicate that, in the case of a steel, supercooling 


* Journal of the Iron and Steel Institute, 1911, page 240. 





Fie. 7.—Photomicrograph of 0.60 carbon 
nitrogenised steel as cast. 


lite, however, does not occupy as | beco 


or lag in the change from solid solution to two consti- 
tuents (iron and iron carbide) is brought about. 

Although the effect of foreign elements are well known, 
and several explanations of their behaviour have been 
suggested, the actual mechanism of their action is not yet 
understood. The writer wishes, therefore, to offer one 
or two suggestions as to the manner in which the added 


the same time they squeeze out from between them the 
carbide molecules, forcing *he latter into the unchan 

solid solution, the attractive force of the iron molecules 
in the latter being less, owing to the ter distance 
between them after the strained condition is slightly 
relieved. This displacement of the carbide molecules will 
have the effect of causing a momentary expansion of the 


elements might behave. Whilst the explanations refer | mass. 


primarily to the effect of nitrogen, which may be assumed 
to exist in combination as iron nitride, it is none the less 
applicable to the other foreign elements mentioned. 

merally speaking, it appears that the function of the 
nitrogen in a steel is to vent the iron molecules and 
the iron carbide molecules from separating from each 
other and coalescing with molecules of their own kind, 
or it may, by decreasing the mobility of the mass as a 
whole, necessitate a greater contraction of the mass 
before the forces due to molecular attraction can bring 
about a rearrangement of the molecules, or, in other 
words, a structural change. This explanation applied 
equally well to the suppression of the changes in a pure 
iron—namely, the change at 890 deg. Cent. a —> 8, and 
that at 780 deg. 8-> a. These changes, the writer 
believes, are due to the contraction of the metal, followed 
by coalescence of the iron molecules with decrease of 
temperature, and this is prevented from taking place 
at the temperature at which the change normally occurs 
owing to the intervention of the added element. 

In order to make the reasoning of this argument clear, 
and to explain the manner in which the term ‘‘ molecular 
attraction” is used, consider:-the physical changes that 
occur during the cooling of a typical iron-carbon alloy from 
the liquid state. 
(Fig. 4) at the temperature 7’. 


Fie. 8.—Photomicrograph of 
melted under pressure in hydrogen. 


temperature ¢” is reached, there will be deposited a small 
amount of solid of the composition «”, consisting of a 
mixture of iron and iron-carbide molecules. In other 
words, when the alloy has cooled to the temperature ¢”, 
the liquid mass has contracted to such a degree that the 
distance between the iron molecules becomes sufficiently 
small for the force due to molecular attraction to cause 
the iron molecules to be drawn to each other. 

At this particular temperature the force due to mole- 
cular attraction overcomes the opposing force dependent 
upon the kinetic energy of the molecules, with the result 
that a certain number of the iron molecules coalesce and 
assume the rigid state. By contracting they will squeeze 
out certain carbide molecules and entrap others; the 
amount mechanically entrapped depending upon the 
possibility of what might be termed molecular pack- 


ing. 

The temperature at which solid is first deposited in 
the alloy under consideration is lower than the freezing 
temperature of pure iron, owing to the iron molecules 
per | kept at a greater distance from each other by the 
widely-diffused carbide molecules. This will necessitate, 
therefore, a greater contraction of the liquid, and accord- 
ingly a lower temperature ore the iron molecules 
me drawn sufficiently near to each other to lesce. 
Owing to the separation of a number of iron molecules, 
and a comparatively small number of carbide molecules 
at the temperature ¢”, the remaining liquid suddenly 
becomes richer in carbide molecules. The temperature 
at which the force due to the molecular attraction of the 
iron molecules is able to overcome the separating influence 
of the carbide melecules becomes lower and lower as the 
proportion of carbide increases, and the amount of carbide 
mechanically entrapped by the escing of the iron 
molecules will increase. Finally, at the temperature t”, 
the whole mass will solidify, and diffusion will bring 
about a molecular redistribution. 

The question as to whether the pure metal or a solid 
solution will separate from the melt must depend largely 
upon the molecular volume and possibilities of molecular 
arrangement. That is to say, an alloy must be considered 
asa mechanical mixture of the molecules rather than a 
chemical union. This appears to be the case from a con- 
sideration of certain ternary mixtures. We have, for 
instance, cases where one component, whilst being in- 
soluble in two other com is soluble in a mixture 
of the twc. Unless the solubility was of a purely 
physical nature, it is difficult to imagine how this could 
occur. 

On further ating the solid, and accordingly facili- 
tating contraction, the point 7 is reached. At this tem- 
——_ the compression of the iron molecules has 

sufficiently nae to cause again a large increase 
of the force of molecular attraction, with the result 





that a certain number of iron molecules , and 
thereby relieve the strained condition of the mass. At 











Further cooling will in the same way cause more and 
more iron molecules to coalesce, the amount of separation 
being dependent upon the contraction of the mass. The 
line A B C will thus be proportional to a function of the 
molecular attraction of the iron molecules, and in the 
same way © D will be proportional to a function of 
the molecular attraction of iron carbide molecules. At 
the point C the force of molecular attraction of the two 
molecules is equal. C represents the minimum density 
at which the two kinds of molecules can exist together in 
solution. . 

Whilst the separation of two metals in solution depends 
upon the molecular attraction of like molecules, and con- 
sequently upon their distance apart, it will also be 
dependent upon their molecular mobility. For instance, 
if we quench a steel above 700 deg., the martensitic 
structure is retained, owi to the mobility of the 
molecules being reduced below the value at which the 
forces due to molecular attraction are able to bring about 
a structural change. 

If a third molecule is introduced into the system, there 
will be obtained either a more geometrical arrangement 
of the molecules which will not suffer the same degree of 
contraction upon cooling, and will therefore not develop 


Consider an alloy of the composition 2 | excessive strain, or else an arrangement of the molecules 
Upon cooling, when the| will be formed in which the foreign molecule acts as an 





ure iron 


Fie. 9.—Enlarged photomicrograph of 
lower portion of Fig. 8. 


intervening sphere, keeping the iron and iron carbide 
molecules further apart. Such an arrangement would 
necessitate a greater strain being set up, and, accordingly, 
a lower temperature before the like molecules were 
brought sufficiently near together for the forces due to 
molecular attraction to exert themselves, and bring about 
coalesence of like molecules, and therefore separation of 
unlike molecules. If however, the third molecule added 
has a greater force of attraction for like molecules than 
those which we will term the solvent molecules, the prob- 
ability is that rearrangement will take place at a higher 
temperature, providing the molecules can approach each 
other sufficiently at that particular temperature. 

The author ieves that it is in this manner that 
elements such as nitrogen, tungsten, manganese, &c., 
either in the form of the pure metal or in combination, 

l lower the temperature at which the normal critical 
changes occur. If the depression exceeds a certain limit 
of temperature, the molecular mobility becomes so dimi- 
nished that the rigidity of the mass prevents the forces of 
attraction from exerting themselves, or, when not entirely 
preventing, necessitating a longer time for completion of 
any change. The latter effect will be made evident by a 
gradual change extending over a wide range of tempera- 
ture. 

The behaviour of certain ferro-alloys to the passage of 
an electric current supports the author’s view. The tem- 
perature resistance curve of a hard steel, Fig. 5, shows a 
marked break at about 825 deg. Cent., whilst a steel con- 
taining 13 per cent. manganese exhibits an abrupt 
decrease in resistance at 700 deg. Cent., although at the 
temperatures mentioned in these two cases no structural 
change and no heat effect is noticeable. When it is con- 
sidered that electrical resistance is dependent upon the 
closeness of contact of the molecules, it is evident that, 
although in the cases cited no structural or heat Coup 
takes place, there is in all ——— a contraction of the 
molecules—that is to say, the molecules are drawn nearer 
together, but, owing to the intervention of a foreign 
molecule (iron carbide or manganese carbide), the attrac- 
tion is not sufficient to bring about a structural 
The foreign molecule then must have a more or less 

ical action, and ves as & 

the attractive molecule. In the case of a 25 per cent. 
nickel steel, which shows no critical points in a tempera- 
—_ ae ss we must one that iron: and 
nickel are able to form a tri -compact mass, 
with the result that the ex fn and conteonion of the 
two elements are equally ced, and do not tend to 
set up a strained structure. 

It must be taken into account that when distances 
between molecules are consid > distances are 
Fs | infinitely -— order. The —— between 

contact and separation is negligibly small, so 
infinitesimal that whilst the proximi oft two molecules 


may give rise to almost a maximum force of attraction, 
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actual coalescence is just prevented by intervening mole- 
cules of another kind 


INFLUENCE OF NITROGEN UPON THE MECHANICAL 
PROPERTIES. 

The increase in tenacity and hardness and the decrease 
in elongation effected by nitrogen is readily understood 
when it is shown that nitrogen tends to retain the iron 
in the gamma state and the carbide in solution. The 
small specimens dealt with were in y hard and 
brittle, the samples with a higher carbon content — 
more so than those containing only a small percentage o 
that element. 

The most remarkable feature noticeable is the exceed- 
ingly small amount of et ome necessary to bring about 
a great effect, and the difficulty in extracting from the 
metal the last traces of the Iron nitride is not there- 
fore the unstable compound that it is generally supposed 
to be. It would seem necessary to remelt nitrogenised 
iron in order to extract the gas. 


ConcLusions. 
Iron and iron-carbon alloys absorb small amounts of 
nitrogen when melted under a high pressure of the gas. 
The absorption of 0.3 per cent. of nitrogen entirely sup- 
presses the critical changes occurring in pure iron, and 
prolonged heating in vacuo is required in order to de- 
nitrogenise the metal. The absorption of 0.25 per cent. 
of nitrogen by a 0.6 per cent. carbon steel lowers the Arl 
point to a marked degree. Such a nitrogenised steel can 
only be brought back to the normal state of a pure steel 
by several weeks’ heating in vacuo. 
The author considers the critical changes occurring in 
iron and steel are due to the coalescence of like molecules, 
and that this coalescence is due to the contraction of the 
metal during cooling, bringing the molecules sufficiently 
near vane for the force due to the molecular attrac- 
tion of like molecules to exert itself, and overcome the 
influence of the intervening molecules. 
Thea tion of ni n, followed by the formation 
of iron nitride, prevents the iron molecules and the iron 
carbide molecules from coalescing with molecules of 
their own kind by keeping them further apart. This 
will necessitate greater contraction of the metal, and 
therefore a lower temperature, before the like molecules 
are brought sufficiently near together for the force due to 
molecular attraction to effect a c The effect of 
nitrogen upon the mechanical properties is made evident 
by consideration of its influence upon the critical change. 
ydrogen has no influence upon the critical changes 
when introduced into the liquid metal under ure. 
The author wishes to thank Dr. Norman Pring for so 
very kindly allcwing him full use of the electri —_ 
ment in the electro-chemical department, where the high- 
ressure furnace was installed. He also wishes to express 
is indebtedness to R. E. Slade, of Liverpool 
University, who very kindly provided him with the 
magnesia and alumina crucibles; and also to Professor 
Carpenter for his kind advice and for the interest which 
he has taken in the investigation. 





Swepish Execrric Current FoR Denmark. — The 

lan of exporting electric current from Sweden to 
Dennsestt from the large State power-station of Troll- 
hiittan was referred to in these some timeago. The 
plan has not been finally a oned, but so much time is 
In any case likely to elapse before it can be ised that 
a new scheme has now been brought forward. This refers 
to the exploitation of the three falls—Skapaniisfors, 
Skagfors, and Atrafors—situated in the vicinity of each 
other in the River Atra. The falls in question have 
been secured for the pu and are ted to yield 
some 17,600 horse-power locally, or 14,900 horse-power at 
the boundary of Co The distance between the 

rojected power-station and Copenhagen is only about 
al that Coewesn Trollhattan and the Danish capital. 
The entire installation, including the installations in 
Copenhagen, coming upon the Swedish concern, is calcu- 
lated to cost 300,0002, 


Our Raws Asroap.—The now well-advanced year 
appears likely only to result in moderatel ship- 
ments of our rails abroad. The year wi iow some 
improvement u 1911, but it will compare rather badly 
with 1910. e shipments of rails to Argentina in 
November were 3320 tons, as compared with 7903 tons in 


THE SETTLEMENT AND TRANSPORT OF 
SAND IN WATER.* 


By Dr. J. S. Owens, F.R.G.S., F.G.S., A.M. Inst. C.E. 

TuIs is chiefly descriptive of experiments on 
twos | problems in sand deposit and rt, and 
is divided into two parts. Part I. is on the effect of the 
temperature of water upon the rate of settlement of sand ; 
Part II. is on the rate of transport of sand along the 
bottom and its relation to velocity of current. 

Part I, 


The Effect of the Temperature of Water on the Rate of 
; Settlement | Sand. 
The object aimed at was to obtain the relation between 
temperature and rate of fall of sand grains of different 
SETTLEMENT OF SAND IN GLASS 
. 7 


Fig.1. 7 UBE. 
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graded by sieves, and the diameters of the grains 
measured by microscope and micrometer. The diameters 
are about the mean of the grains experimented with. 
It is of importance that a uniform method of grading 
should be adopted, for the following reason :—When sand 
is passed through a sieve, the grains, if oblong or 
ir , can the meshes endwise, and thus a sieve 
gives the minimum diameter of the grains; when, how- 
ever, sand is measured lying on the slide of a microscope, 
each Vgu tends to lie with its greatest diameter hori- 
zontal, and hence it is probable that, measured in this 
way, sand grains would be classed as somewhat larger 
than if the diameters were deduced from the size of hole 
—— could pass, as with a sieve. 

The sands used were not pure siliceous sand, but were 
chiefly com _of siliceous particles, and these grains 
only were timed in the experiments. 

As the author showed in a paper to the research depuart- 
ment of the Royal Geographical Society,* solid bodies, 
such as sand grains or stones, when falling through water, 
— tended to dispose themselves in such position as 
to offer the greatest resistance to their descent; that is, 
a body always settled with the test sectional area 
horizontal, unless specially weighted. It is therefore 
important to know what diameter is measured when 
dealing with the rate of settlement of sand in water, since 
it automatically chooses the position of slowest descent. 

It is impossible, except with coarse sand, to measure 
the rate of fall of single grains. It was found, however, 
on dropping into water a small quantity of sand, which 
was carefully led between two sieves of nearly the 
same mesh, that it sank with a well-defined group of 
grains leading ; a few straggling grains usually preceded 
this group, probably due to one or two big meshes in the 
sieve ; and following the group for some distance up the 
tube were the smaller and flatter grains. Thus the head 
of this leading group represented the most ularly 
shaped and the largest grains, or those which could only 
- pass the larger mesh sieve. This is illustrated in 


1. 

Fhe method of timing was therefore to start a stop- 
watch when the head of the leading group passed a mark 
on the glass tube, and to watch until the head reached 
another mark and note the time interval. In the case of 
the finer sands, grades A to G, the head of the group was 
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November, 1911, and 9392 tons in November, 1910. The 

demand for British rails in South Africa and the Austra- 

lasian Colonies has been pretty good; the results as re- 

yr British India have been scarcely so satisfactory. 
6 


te exports of British rails, in all directions, | the velocity of settlement determined. 
to Novem 30, this year, amounted to 377,878 tons,| A tube } in. in diameter and 5 ft. long was used for 
as com with 331,664 tons in the first eleven months | the finer sands; the sand was allowed to fall about 1 ft. 


of 1911, and 428,147 tons in the first eleven months of 
1910. Argentina took 48,330 tons to November 30, this 
year, as compared with 60,001 tons and 86,632 tons. The 
colonial demand has moved on as follows : — 


lonial Group. 1912. 1911. 0. 

sg ° Toss Tons = Tone ~—-| 125, to 150 deg. Fahr., and the results tabulated and 
British South Africa 49,563 8,709 18,680 plotted in curves for each diameter, with velocities of 
British India p 100,061 94,781 102,975 settlement as abscisse and temperature of water as ordi- 
| ne “ — a ae nates. These curves appear to be straight lines and are 
an ata ae a shows in Fig. 2. The tabulated results are also given in 
The demand for our rails in South Africa thus exhibits | Table I. ese results show that the rate of settlement 
an encouraging improvement; the Indian demand has | for fine sands is greatly increased by raising the tempera- 
about held its own ; and the prosperity of the Australias| ture of the water; but that this effect gradually dies 

has evidently im considerable activity to the | away as the sand becomes coarser. 


important work of Antipodean railway development. 
4 rails exported to November 


The value of the 


Jer, 20m pred ih |S he 
ing period o , an . in 
corresponding period 3 





of 1910. 


diameters. To do this, experiments were made in which 
sand of different es, or degrees of fineness, was 
allowed to fall through a glass tube full of water for a 
measured distance, the time of fall being noted, and thus 


to get up velocity, and then timed over the measured dis- 
tance of 4 ft. for coarse and 1 ft. or 2 ft. for the very fine 
sands. The water temperature was varied and a series 
of observations made of the rate of fall at different tem- 
peratures ; experiments were made at about 40, 70, 100, 


easuring and Grading.—The sand used was in nearly 
all cases from the foreshore, and was water-worn ; it was 


* Paper read before the Geological Section of the British 
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Association at Dundee. 


timed as described ; with the coarser sand, grades H to 
L, asingle grain in the head of the sand was timed as being 
rather more accurate. The four grades, M, N, O, P, were 
timed in a different manner—that is, the same individual 
grain was timed for six to eight runs at the tempers- 
tures required. Thus the figures obtained for each tem- 
perature, being for the same —— were strictly com- 
parable. For all es up to L a #-in. diameter tube was 
used, the drop being from 1 ft. to 4 ft. with 1 ft. start. 
For the grades M to P, a 2h-in. diameter tube was used, 
as, from previous experiments, it was found that when the 
tube diameter was less than four times that of the falling 
ete the sides of the tube influenced the rate of fall, 
t when over four times the diameter of the particle no 
effect was produced. : 

_In order to use the same grain over and over again, & 
sieve, hung from a pair of threads, was lowered to the 
bottom of the glass tube, the four grains M, N, O, P 
were then dropped in separately and timed, the water 
temperature having been taken, the sieve was then pulled 
up by the threads and the grains thus recovered for the 
next run. 

The great difficulty throughout the experiments was to 
avoid convection currents. hen a glass tube filled with 


* Geographical Journal, January, 1911. 
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hot water was placed in air at a much lower temperature, 
it began to lose heat, and, besides being cooled, a down- 
ward current at the sides was genera’ and a corre- 
sponding upward current in the centre. These currents 
made it extremely difficult to work with small grains, as 
the results were falsified. This was avoided by obtaining 
the use of a small room kept steadily at about 125 deg. 
Fahr. for the — ture experiments, and a cold 
store at about 40 deg. Fahr. for the lower temperature. 
By keeping the water in the tube at the same tempera- 
ture as the room surrounding it, the trouble with convec- 
tion currents was to a great extent overcome, and fairly 
reliable results obtained. The intermediate observations 
were made at ordinary atmospheric temperature, and 
were therefore free from the convection current difficulty. 
The effect of temperature on the rate of settlement of 
mud has not been dealt with here, owing to the extreme 
difficulties to be overcome. It seems ost impossible 
to keep a vessel of water so entirely free from convection 
currents as to permit an accurate measure of the tem- 
perature effect on mud settlement, especially in view of 
the extreme slowness of the rate of settlement, which 
renders even the slightest current fatal to sound results ; 
and the long time required which es the maintenance 
of absolute uniformity of temperature and the prevention 
of loss or gain of heat by the water much more difficult. 
The experiment could doubtless be done, but not without 
most elaborate arrangements, which the author lacks. 
The fact pointed out—that well-graded sand alwa: 
settles in water with a clearly-defined ad h 
is capable of an interesting explanation. In these and 
other experiments, it was not unusual to observe a pair 
of sand ins falling, one of which, the larger, went 
steadily ahead of the other by a short distance of perhaps 
a } in., and was followed by the smaller grain in an 
irregular series of jumps ; the small following grain would 
poise itself over the leading one, and then suddenly 
pounce down upon it, striking it on the back, sometimes 


gq. 3. 





Per Gent Increase in Velocity per 100 Rise in Temp? 


te91s.0) Diameters of Sand Grains in Inches. 
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(284) or unr par Second (x) 
it would remain fixed there until both reached the bottom, 
or it would recede again and repeat the poising and 
pouncing. This was quite curious to watch, and reminded 
one of _ agg | over a bird, and suddenly striking 
it again and again. It l 
= falling in the wake of the larger. In the advancing 
ead of a falling group of sand grains, this operation 
could be seen taking place with nearly all the grains ; 
there was thus a tendency for the grains to collect at the 
head owing to the action described, so that the head of a 
group had probably its rate of settlement governed by 
that of the | grains contained, although it also con- 
tained smaller grains drawn into the wake of the larger. 

The rate of settlement of suspended material is the 
chief factor governing the distance sand or silt can be 
carried by a current of given velocity and depth ; hence 
any factor affecting the rate of settlement is of import- 
ance. Again, the quantity of silt carried by water is 
dependent on its power of suspension, and the latter 
depends in its turn on the rate at which particles can 
settle. It is probable, for example, that the rate of 
growth and the —- of river deltas are influenced by 
the temperature of the water. 

In connection with erosion of the coast by the sea, the 
warmer the water the less is its power of erosion ; hence, 
other things being equal, erosion would be less in summer 
than in winter, and in warm than in cold climates. _ 

It may here be mentioned that the sand grains which 
compose the foreshore at many of the coast—that is, 
ordinary sea-sand—are usually about the size of grades E to 
G, and the effect of temperature on grains of such a size is 
= marked. It is, however, on the finer material still, 
such as mud and silt, that the temperature produces the 
greatest effect. A rise of temperature of 80 deg. from 
45 deg. Fabr. results in doubling the speed of esttitenant 
in still water of sand or silt such as grade B. It is also 
clear that in assigning a velocity of current which is 
capable of keeping material of a certain kind in suspen- 


was obviously due to the smaller | — 





sion, regard must be had to the temperature of the water. 
For example, a canal in which the current is only just 
sufficient to prevent silting in the winter may silt in 
warmer weather. : 

Results.—In all cases the velocity of fall was obtained 
from an po of several runs, the times of which 
were fairly uniform. The results were then tabulated in 
Table I. and plotted as in Fig. 2. 

Referring to Fig. 2 it will seen that velocities of 
fall are plotted as abscisse, and water temperatures as 


Tasie I.—Settlement of Siliceous Sand in Water at 
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Tasix II.—Per Cent. Increase of Velocity per 100 Deg. 
Fahr. Rise of Temperature. 
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ordinates, and that in all grades the curves showing the 
relation between these two are straight lines. The slope 
of the lines is determined by the increment of velocity 
due to a given rise of temperature; hence it is not a true 
measure of the effect of temperature, since the particles 
of different sizes fall at different rates. If, however, the 
velocities at the higher temperature be considered rela- 
tive to those at the lower, a better conception of the 


effect may be obtained. For example, if we express the 
increment of velocity for 100 deg. Fahr. rise as a per- 
centage of the velocity at the lower temperature, we can 








see that, ey the enti to Se oaeey aug be 
increasing, the tage effect is-falling off wi 
larger grains. Stable was pared, asin Table II., in 
which this was done, column 5 shows for each 
diameter the increment between 40 deg. and 140 deg. 
Fahr., expressed as a percentage of the velocity at 40 deg. 
Fahr. ed thus, the temperature effect is seen to 
fall off rapidly as the size of in increases. 

When column 5 is plotted (ig. 3) as @ curve with dia- 
meters as absciese and percentage increase of rate of fall per 
100 deg. Fahr. rise of temperature as ordinates, the result 
is fairly regular, and the points fall fairly close to a curve 


the equation to which is per cent. = “. in which d = 


diameter of grain in thousandths of an inch. Thus from 
this equation the percentage increase in rate of fall for a 
sae rise of tem ture may be eee pf obtained 
or any grade of sand, but not the actual rate of fall ; 
hence, to utilise the formula, the rate of settlement at 
sorme temperature must be known. 

The author showed in his paper on “Settlement” 
(Geographical Journal for January, 1911) that the velocity 
of fall in water of particles over 0.125 in. in diameter 
could be obtained for a temperature of about 60 deg. Fahr. 
by the formula, 

v=kJ/d.(s-1), 


in which vr = velocity in foot-seconds, k is a constant = 
about 6.12, d = diameter of grain in inches, = 
specific gravity of ap par an the 1 in the bracket being 

@ specific gravity of water. The effect on v of the 
very slight reduction in density of the water, due to a 
rise of temperature, is practically Lo and does 
not account for the results obtai in the present 


= y -y- 7 

n the above paper it was shown that the above for- 
mula is useless for grains under about 0.125 in. in dia- 
meter ; it is only above this that the value of k becomes 
constant. The formula takes no account of the viscosity 
of the water or of skin friction except as covered by the 
constant k, 

The effect of a rise in temperature in increasing the 
rate of settlement of sand is probably mainly due to a 
reduction of the viscosity of the water, and only very 
slightly to a reduction of density. In sup of this it 
is interesting to note that it is only on the finer sands 
below 0.125 in. in diameter that the temperature effect is 
very marked—in fact, it seems probable from the present 
results that above this diameter the effect becomes rapidly 
negligible. Thus the range of diameters—that is, below 
0.125 in.—which the previous experiments showed were 
not amenable to treatment by a formula which did not 
take account of a eae skin friction, is shown by the 
present experiments to be the range of diameters, the rate 
of settlement of which is most profoundly affected by the 
water tem ture. It is therefore quite reasonable 
to assume that the effect is produced through the medium 
of alterations in viscosity, a rise of temperature being 
known to reduce the viscosity of liquids. 

Referring to Fig. 2 it will be seen that the effect is to 
give straight-line curves sloping to the right, and that 
these, for the smaller grains, present the appearance of 
the ribs of a fan—that is, show an increasing slope ap to 
grade K, which has a diameter of about 0.05in. After 
this, as the diameter increases in M and N! the lines 
become more vertical, but with grades O and P the slope 
increases again. author this as an experi- 
mental error at first ; but having repeated the experiments 
for M, N, UO, P several times with the same result, he 
can ly believe itis an error. At the same time he is 
unable to explain it; he may say, however, that there is 
a greater — of error with such large grains, 
owing to the increased difficulty of timing accurately 
and the rapid rate of fall, which shortens the time and thus 
increases the percentage error. 


Part II. 
Rate of Transport of Sand and its Relation to 
Velocity of Current. 

Sand under the influence of a current commences to 
move along the bottom when the current exceeds a certain 
velocity—this is, about 1 ft. per second for ordinary sea- 
sand. The movement which results from such a current 
is always in the form of sand ripples. If the velocity of 
the current be gradually increased, that of the sand 
ripples is also increased ; but when a current velocity of 
about 2.5 ft. per second is reached, a sudden change 
occurs. The ripples are swept away, and the sand moves 
along in the form of a thin continuous sheet, or very long, 
flat waves. It is with the motion of sand in ripples that 
these experiments deal, and with the establishment of a 
relation between the speed of that motion and of the 
current which causes it. : 

The transport of sand by currents is so intimately con- 
nected with geological and engineering problems that 
much need not be said of the practical importance of the 
investigation. The experiments were made in the River 
Hun at Thornham, Norfolk, where it crosses the fore- 
shore ; the method adopted was to measure the velocity 
of the water flowing over a ape oy bed, by means 
of a velocity rod, reaching nearly to the bottom, and thus 
giving the mean current velocity. This rod was timed 

y a stop-watch between two marks, and several runs 
taken to get an average. The rate of forward movement 
of the ripples was measured by placing a series of four 
vertical thin wires about 4 in. a in the crest of a 
ripple ; these were about ,); in. thick and made no 
ciable disturbance in the water. The distance travelled 
by the ripple crest in a given time was measured at each 
wire and average taken. As eee ge of a ripple 
moved at different speeds, the method of taking a mean 
aie F(t pry The bed of the stream was 
levelled by means of a spirit-level at each place of obser- 
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vation and the result noted ; the water eugene was 
also taken, the distance apart of the ripples from crest to 
crest and the diameter of the sand grains at the trough and 
crest were measured. sand was almost pure siliceous 
sea-sand. The results were tabulated as in Table III., 
and plotted as in Fig. 4. . 

Ordinary sand ripples have usually a steep face looking 
down stream, and a more gently sloping back oe up 
stream ; forward translation of the ripple form takes place 
owing to the sand composing the back being rolled up 
and drop) over the crest, where it is deposited. In 
effect we have continuous erosion of the back and accre- 
tion of the face, and this results in a forward motion of 
the ripple. 

The ripples formed on the river bed, which was from 
15 to 20 ft. wide, were seldom straight in plan, but curved 
and irregular. I[t was noticeable that where the crest of 
a wore was advancing over a hollow in the sand, it 
was therefore highest, the forward movement was slowest. 
On the other hand, where the crest moved over a slight 
hill, and its height was therefore reduced, here it 
advanced more rapidly. This resulted from the method 
of travel of the ripple, since the supply of sand from the 
back of the ripple could not build up a high crest as 
rapidly as a low one. This i rity in rate of 

vance resulted in a curiously erratic distribution of the 
ripples; probably, the ripple formation seldom has the 
opportunity of | on @ perfectly smooth bed of 
sand, hence the origin o' y ndine ama Ae which, once 
started, tend to perpetuate thi ves, Sometimesonan 
open sandy shore wonderfully regular ripples are seen, 
and it is noteworthy that it is only in such positions one 
meets with almost perfectly smooth stretches of sand 
pane down by the waves, and offering a suitable start 
or & regular ripple formation. 

The curve in Fig. 4 shows the relation between the 
current and the ripple velocity. This is closely exp 


by the equation V = . , where V is ripple velocity in feet 
r hour, and v is mean stream velocity in feet per second. 
e curve shown is that of this equation. 


The experimental velocities from column 7, Table III., 
are also plotted, and fall fairly close to this curve. The 


Tasie IlI.—Table Giving Rate of Movement of Sand 
Ripples in Currents of Different Velocities. 
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In 16 and 17 sand sweeping along in a sheet formation or sand 
waves, possibly artificial. 


conclusion is, therefore, that the velocity of ripple move- 
ment varies as the sixth power of the mean current 
velocity, and since the rate of ripple movement is a 
measure of the actual forward motion of the sand along 
the bed, the volume thus moved may be readily calcu- 
lated for any current. The author has calculated the 
sand moved along a 10-ft. width of bed by different 
velocities of current using the above equation, the result 
being the expression Q = 0.0476 v®, Q heing cubic feet of 
sand moved per hour, and rv mean stream velocity in feet 


per second. 

In Mr. G. F. Deacon’s experiments (Minutes of the 
Proceedings of the Institution of Civil Engineers, vol. 
exviii., page 93, 1894), conducted for the Mersey Dock 
and Harbour Board in connection with the Manchester 
Ship Canal Bills of 1883-5, he used a long flat-bottomed 
trough with glass sides, and sand from the y 
estuary. The quantity moved in a given time was 
weighed, and the surface velocity of the water measured ; 
his experiments covered velocities up to 10 foot-seconds, 


and his conclusion was that the weight of sand moved was | 4s. 


proportional to the fifth power of surface velocity, or 
ibly a little more, and he believed the sixth power 

w to be fallacious. 

The author’s tests indicate that, within their limits, the 
amount of sand moved varies with the sixth power of 
the mean velocity. It must be noted that in ) toe 
results the velocity measured was at the surface. It 
——— bable that the ee ae current 

deoke velocity depends more or on the water 


temperature ; hence, in the present experiments, this is 
given. 


CurRENT REQUIRED TO Hop SAND IN SUSPENSION. 


The following experiments have a bearing upon the ques- 
tion of what current velocity is required to carry away 
sand in permanent suspension :— 

Experiment 1.—In a current of 2.27 foot-seconds mean 
velocity and 1 ft. deep, flowing over a sandy bed marked 
with large ripples ; sand siliceous; smallest diameter, 
0.0% in.; mean, 0.016 in.; water temperature, 70 deg. 
Fahr.; sand was stirred up from the bottom into sus- 
pension, and all but the very finest grains had settled to 
the bottom after 13 yards’ run. Thus, stirring up san 
in a current of such velocity will not cause its removal. 

Experiment 2.—In a current of 1.11 foot-seconds mean 
velocity, 1 ft. deep, flowing —— ° — bed to = be 
experiment 1 ; temperature, 70 deg. Fahr.; a roughen 
and levelled board placed 8 in. below the surface and 
thoroughly cleared of sand, which was stirred up during 
fixing, trapped a light sprinkling of sand of 0.002 in. to 
0.006 in. diameter; it would appear, therefore, that this 
current was capable of holding such sand in suspension 
under the circumstances. 

Experiment 3.—In a current of 2.11 foot-seconds mean 
velocity; depth, 6 in.; temperature, 66 deg. Fahr.; sand 
and bed as in experiment 1; a small quantity of sand was 
tra: from the surface layers having a diameter from 
0.002 in. to 0.008in. This was invisiblein the water. 

Experiment 4.—In a current of 2.5 foot-seconds mean 
velocity ; depth, 6 in.; temperature, 66 deg. Fahr.; sand 
and bed as in experiment 1, the sand was moving over 
bed in a thim sheet of about } in. thick ; the amount of 
sand above this was very small, but grains trapped 4 in. 
above the bed had diameters from 0.006 in. to 0.01 in. 
There seemed to be a tendency to form long, flat sand 
waves of 5 ft. to 6 ft., crest to crest, | in. to 
3 in. high, according as advancing crests ended over a 
hollow or a hill in the sand. It was not determined 
whether this wave formation was typical of sand move- 
ment in currents over 2.5 foot-seconds mean velocity, 
or not, owing to the short length of river bed where 
that velocity was maintained—that is, 8 ft. to 10 ft. ; 
but it is quite possible that this is so, and that previous 
observers, including the author, who stated that there 
existed a critical velocity of about 2.5 foot-seconds over 
which sand movement in ——- ceased, and after which 
movement in a smooth sheet over the bottom com- 
menced, may have been mistaken, and that what really 
happens is that at the critical velocity ripples are 
swept away, to be replaced by long, flat waves, such as 
described. 

This is a point calling for further investigation, as it is 
of very great practical importance to engineers connected 
with the maintenance of waterways. 





COLONIAL AND FOREIGN ENGINEERING 
PROJECTS. 

WE give below a few data of a number of colonial and 
foreign engineering projects announced in the Board of 
Trade Journal. Further information concerning these 
can be obtained from the Board of Trade, Commercial 
Intelligence Branch, 73, Basinghall-street, London, E.C. 

Canada : The Imperial Trade Correspondent at Toronto 
reports that a Roads Exhibition will be held at 
Toronto in February, 1913, in the Canadian National 
Exhibition Buildings. Exhibits of road-rollers, road 
materials, and all kinds of plant and equipment required 
for road-making will be accepted. e@ correspondent 
adds that there is an active movement in Canada, and 

ticularly in Ontario, for the purpose of obtaining 
tter a throughout the country. Applications for 
age and further particulars should be addressed to Mr. 

. A. James, secretary, Roads Exhibition, 57, 
Adelaide-street East, Toronto. Mr. James suggests that 
those British manufacturers who do not desire to 
exhibit plant or materials might desire to take a small 
space for the display of their literature. The Mone- 
tary Times (Toronto) notifies that proposals have been 
put forward for the approval of the ratepayers by 
certain CO jan municipalities for expenditure on 
public works as follow :—Toronto: A total expenditure 
of 12,706,000 dols., including water supply works at 
Scarboro Bluffs, 6,677,000 dols.; new filtration plant and 
conduit, 1,375,000 dols.; Bloor-street viaduct, 2,500,000 
dols.; incinerator plant, 1,000,000 dols. ; storm-overflow 
sewers, 954,000 dols. London (Ontario): The require- 
ments of the municipality total over 1,500,000 dols., 
including electrification of the London and Port Stanley 
Railway, 890,000 dols.; storm-water i system, 
200,000 dols.; breakwater for West London, 50,000 dols. 
Edmonton (Alberta): An estimated sum of nearly 
12,000,000 dols. is pou for street improvements, 
extension of street way, water, electric light, and 
telephone services, &c. algery (Alberta): The pro- 
ary a schemes include the expenditure on three concrete 

ridges, 900,000 dols.; municipal street railway extension 
and 30 new cars, &c., 500,000 dols.; street-paving plant, 
60,000 dols.; motor fire-engines, —— and other 
uipment, 40,600 dols. Victoria (B.C.): Sewerage 
can 750,000 dols.; hospital, 250,000 dols. Vancouver 
(B.C.): Water supply wor 


14d.) , 
Egypt* Adverting to the oo ages drain works 
at Port Said, the of le are notified by the 


Egyptian Ministry of Public Works, Cairo, that they 
are inviting tenders on behalf of the Municipality of 
Port Said for the drainage of that port. The work is 
divided into two portions: (a) sewer reticulation and 
(b) compressed-air system for raising sewage—and ten- 





ders will be received either for the whole or for each part 
tenders, 


separately. marked ‘‘Tender for the 


675,000 dols. (Dollar equals | E 


Drainage of Port Said,” and accompanied by a certifica 
of competency, will be received by the President of the 
Municipality, Port Said, not later than noon on March 1, 
1913. A bank tee (from an approved bank) equal 
to 5 per cent. of the amount of the offer must accompany 
each tender. The tenderer must be a person residing in 
Egypt, or must have a representative in Egypt, and 
must give in his offer an address at which notices may be 
served upon him. Copies of the specifications, draw- 
ings, by ae ne, otto ome i the office 7 the Con- 
troller- e: n inage Departmen inistry o 
Public Works, Cairo. in 
Morocco: The Acting British Consul-General at 


| Tangier reports that the Moroccan Adjudications Com- 


mission intend to contract, by private arrangement after 
cempeeine. for the supply of a new or second-hand 
steel tug required for lighterage services at Mogador. 
The approximate dimensions of the vessel are :—Length, 
124 m. to 14 m. (about 41 ft. to 46 ft.); breadth, about 
34 m. (114 ft.); maximum draught, 1.15 m. (3# ft.); 
engines of about 60. horse-power; depth of hold about 
2 m. (64 ft.). Applications from firms desirous of tender- 
ing will be received by M. le Président de la Commission 
Générale des Adjudications, Dar-En-Niaba, Tangier, up 
to January 5. The conditions of tender will be sent by 
the Commission to those firms from whom applications 
have been received. With reference to the call for 
tenders by the Moroccan Adjudications Commission, for 
presentation at Tangier up to March 25, for the carrying 
out of various works at the port of Casablanca, it is 
notified that a copy of errata in the cahicr des charges, 
and also a rough sketch plan of the works, have been 
received at the Board of Trade from the Acting British 
Consul-General at Tangier. 

Sweden: The Giteborg’s Nya Verkstads Aktiebolag 
has applied to the Swedish Government for powers to 
construct a new dock in Gothenburg, and for a subsidy 
of 900,000 kronor (50,000/.) in connection therewith, to be 
spread over a period of four years. According to the 
proposed scheme, the town authorities of Gothenburg 
are to supply the land gratis, and the same authorities 
are to carry out the necessary dredging operations and to 
connect the dock with the railway system. As an 
alternative the provision of a floating dock has been 
mentioned. It would have to be 140 to 150 metres long, 
21 metres wide, and capable of accommodating 8000-ton 
vessels drawing 64 to 7 metres of water. The cost of this 
is estimated at 1,750,000 kronor (about 97,2001. ). 

Italy: The Gazzetta Ufficiale (Rome) notifies that 
tenders will be opened on January 3, at the offices of the 
Italian State Railways, Rome, for the construction of a 
9-mile section of the Assoro-Piazza Armerina portion of 
the Sicilian Complementary Railway system. The upset 
price is put at 2,539,000 lire (101,560/.). The Guzzetta also 
notifies that tenders will be opened on January 3, at the 
offices of the Italian State Railways, Rome, for the 
construction of two sections, nearly 3 miles in length, 
of the direct line at present being constructed from 
Rome to Naples. The upset price is put at 2,250,000 lire 
(90,0007. ). though these contracts will doubtless be 
awarded to Italian firms, nevertheless the carrying out 
of the works may involve the purchase of materials out 
side Italy. 

Hayti: The Acting British Consul-General at Port-au- 
Prince reports the publication in the official Moniteur of 
acall for tenders for the reconstruction and extension of 
the water-works at Port-au-Prince, at an estimated cost 
of from 60,000. to 80,000/. Tenders, accompanied by 
plans and description of the scheme suggested, will be 
received up to April 3, 1913, by the Département des 
Travaux Publiques, Port-au-Prince, whence copies of the 
cahier des charges and form of tender can be obtained. 

Mexico : H.M. Consul-General at Mexico City reports, 
on the authority of the local press, that the Mexican 
Department of Communications and Public Works has 
entered into a contract with an American firm for the 
carrying out of harbour works at Payo = Quintana 
Roo (Yucatan). It is believed that the harbour will 
make a coaling station, and as a result of the 
opening of the Panama Canal may ibly become an 
important Mexican port. The Diarto Oficiale publishes 
a notice granting to the Sociedad G. Antonio Garcia y 
Hermano permission to use, for irrigation purposes, 1000 
litres of water per second of the River Camacho or 
Hualahuises. Exemptions from customs duty is granted 
in respect of any material which may have to be imported 
for carrying out the work. 

Venezuela: The Gaceta Oficial (Caracas) publishes a 
decree, issued by the Ministry of Public Works, approv- 
ing the plans submitted by the Bolivar Railway Com- 
pany for the construction of a 20-mile section of the 
pro line between Palma Sola and San Felipe, State 
of Yaracuy. 

Brazil: The Diario Official publishes a decree 
(No. 9879) approving the plans and estimate of 5,232,757 
milreis (about 350, .) for the construction of a 53-mile 
section of the Bandeira de Mello-Brotas portion of the 
Bahia Central Railway. 








Tue InstiTvuTIon oF AvTomMoBiILE EncingeRrs.—On 
the invitation of the American Society of Automobile 
ngineers it arranged for a party of members 
to visit the United States in the spring of next year, 
and since the invitation has also been extended to the 
Society of Motor Manufacturers and Traders, Limited, 
a joint committee of the two bodies has been formed to 
make the necessary arrangements. The visit, which will 
coincide with the annual summer meeting of the Ameri- 
can Society, will include visits to a number of automobile 
factories, steel works, and factories engaged in the pro- 





duction of automobile parts, whilst a three days’ excursion 
on the Great Lakes has been arranged. 
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325312. H. J. Dowsing an untley, London. 
Electric Heating Element. 7 Ro February 9, 1912.— 
An eleetric heating element, according to this iavention, com 
prises a coil or coils of wire, ponte § or strips of metal or > 
of relatively high resistance into the face of a plate or 
slab of fireclay or other refractory and highly electrical insulating 


material, and covered by a plate or slab of quartz or fused silica 
held in place by metal caps or clamps. a is the base formed = 


ts stated 
ion is not 
faint, Gouanen, 


= obtained at the Patent Office, Sale 
a SOP W.C., at 


fireclay, for example, or of other material of a refracto 
highly electrical insulating character, in the face of which is 
moulded or otherwise formed a recess b, preferably of zig- 
shape with rounded corners as shown, and extending from 


Fig4. Fig.2. 


end 

















(3253) \2 


to end of the base a. c is a helical wire coil of metal or alloy of 
relatively high resistance which is laid into the recess b. d is a 
new plate or slab of or fused silica, preferably of the same 
ength and width as ietre fireclay base a my to cover the 
resistance coil c. In some cases the outer surface of the plate or 
slab d may be corrugated or broken up into any convenient 
pattern. The fireclay base a and the quartz plate or slab d are 
connected together at one or both ends by means of caps or 
clamps which carry terminal screws f, by which the ends of the 
resistance coils c are removably connected to the caps or clamps 
for conducting the current into the resistance coils c. (Accepted 
October 16, 1912.) 


8678/12. E. Schattner, Vauxhall. Remote-Control 
Motor-Starter. [1 Fig. ] ao 12, 1912.—A a. 


operated motor-starter, according to this’ invention, 
combination of amain switch member and a resistance-controlling 
member, each of the said members be’ rated by the core of 
a solenoid, the two cores being —_ yy one and the same 
solenoid, and the core operating the resistance - controllin 
member ‘carrying a plate forming part of the magnate circuit o 
the solenoid, the arrangement be’ — such that the lastly-mentioned 
core is subjected to a gradually increasing and aditional pull 
as it moves in response to the action of the solenoid thereon, the 
said pull being greater than that to which the core would be 




















made in 
4. The core 3 and spindle 2 are 
4. So pectinn of Roqate 

the upper part of the 4is encircled b: 
bears at one end against 
member 1, and at the other 


E 
gs 
i 
: 


solenoid 4 or itscontainer. The 5 
switch member in the “oft” rots ay 


thi ber bridgre the 
trolling member pivotally 





oe to sweep over and make 
contact with the segments 9, to which are connected the several 
the resistance, and the outer of 
its arms is pivotally connected with the -rod of a dashpot 
votally mounted at 12. member 7 is shown 
on” position in full lines and in its “ off” tion 
in dotted lines, which latter position it tends always to assume 
by reason of the action of a spring 13. The member 7 is cun- 
nected, as by a link 15, with a second core 16 that is contained 
within the lower of the solenoid 4. The cores 3, 16 are mecha- 
—_ separate and independent one of the other. When 
he solenoid 4 is —— the core 3 is drawn downward within 
the solenoid 4 against the action of the spring 5 and until the 
member 1 the contacts 6a, 6b. The motor circuit is thus 
Complete | Complete and current flows. At the same time that the core 3 is 
moved, the core 16 is drawn upward within the solenoid 4, the 
free end of the member 7 thus — to sweep over 
the segments 9. The movement of core 16 and member 7 
eee Se ekne ween Were dashpot 11. The sol 
iscontained within a metallic casing 21, which, in the construc- 
tion described, is closed at its upper end, except for an opening 
> rmit the’ passage of the spindle 2, and A open at its lower 
The lower end is arranged to be closed by a plate 17, carried 
by the core 16, at or towards the completion ¥ the upward move- 
ment thereof. When the core 16 is moved upwardly, the plate 17, 
or astop 18 carried thereby, comes in contact with a spring-con- 
trolled contact carrying arm 19 and moves the same away from 
a contact 20. The arm 19 and contact 20 are in circuit with 
the solenoid winding and normally short-circuit a resistance. 
When the arm 19 1 a the short-circuit is broken, and the 
current energising d is d to an t sufficient 
to hold the cores - “6 against the action of the ~ 5 13. 
bee | the solenoid is de-energised the core 3 is raised e spring 
nd the core 16 drops, the members 1, 7 moving back to their 
om” positions. The plate 17 forms a part of the magnetic 
cireuit, on its employment tends to assist in the movement of 
the core 16—that is to say, the approach of the plate 17 towards 
the lower end of the casing 21 decreases the reluctance of the 
magnetic circuit, and there is a greater pull exerted on the core 16. 
To some extent this action occurs du ng the whole of the move- 
ment of the core 16, but is most marked when the core 16 reaches 
rer tty position and the arm 19 is operated. (Accepted October 








MACHINE AND OTHER TOOLS, SHAFTING, &c. 
PR A. G. Grice and George Avderson and 


(1905 Carno 
ow, 7) Figs.) 


invention consists in a ry - ° 
prising a number of elemen’ , each of which is provided 
at each end with a polygonal projection or collar adapted to 
engage removably in a recess in a double-ended socket. In carry- 
ing this invention into effect in one convenient manner, the 
flexible shaft is formed from a number of short elementary shafts 
or rods a, each of which is provided at each end with a squared, 
or otherwise suitably formed projection or collar b, either con- 
structed integral with the shaft or rigidly attached thereto. 
Each projection tien b is formed with a spherical boss c upon ite outer 
face, and its surfaces are — curved in the direction of the 
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axis of the shaft, as clearly seen in Fig. 2. The elementary shafts 
a are connected together in succession by means of double-ended 
sockets ¢, with square or other suitably formed recesses d, into 
which the collars or projections } are adapted to removably fit. 
The spherical bosses c and the slight longitudinal curvature of the 
outer surfaces of the collars b allow of oscillatory motion of 
the shafts a in the connecting sockets ¢. By means of these 
es shafts and their connecting sockets, the flexible shaft 

y be made of any desired length, and it is then enclosed in a 
flexible tube f, which may be of any usual character. The sockets 

e may be externally circular in cross-section, and are preferab! 

curved slightly in the direction of their length, so that they will 
contact with the flexible tube f over as small a portion of their 
surface as possible. (Accepted October 16, 1912.) 


PUMPS. 


poet. H. A. Humphrey, London. Raising or 
Forcing iéquide. +f a September 30, 1911.—This 
invention relates to those of utilising an expansive force 
for raising or forcing Tiquids or fluids in which a column of 
liquid is caused to reciprocate in a play-pipe, and ite momentum 
is utilised in both directions. According to the present inven- 
tion, the aj us is so constructed that the walls of the 
in which e fluid is retained and com by the recipro- 
cating column = not d to any means of 
a or Seale fluid. The several figures of the draw- 
ings tin pad section a cylindrical combustion chamber 


Anat. 

















dividec into two 1 and 2 by a partition 3, which —— 80 
that its lower always dips = liquid. An ‘undivid ied space is 
left in the top of the chamber, and is closed by a curved top 4, 
and into this top the combustible charge is com 

previous to its i Fitted to the sides of the chamber is 
an admission-valve 5 for combustible mixture, and an exhaust- 
valve 6 for burnt products; a non-return valve 7 is in 


the exhaust -pipe. In the present example the admission 
valve 5 is situated at a level at which the liquid arrives when 
the ied to about atmospheric pres- 
sure. situated at a level reached by the 


moving liqui — = of the fresh aaa 
, together with any resid products or scavenging air, 
if any, is to occurring in the combustion- 


commence. cycle 
chamber is as follows:—A compressed charge, shown in Fig. 1, 


the other of | Expansion 





hatched from left to right, is re in the By Y the chamber, 
the level of the liquid any Valves 5, 6, and 7 are th shut. 
occurs —- ae | manera in the com 
chamber and along the play-pij heme ey dine gg On 
reaching the valve 5 the ex t atm: = 
pressure, and the further aren Ln ft of ‘the Siquid fallin 
chamber causes valve 6 to open ee suction or by a spr 
valve 7 prevents burnt products being 
chamber. uently the only elastio fluid which can enter is 
he combustible pet by is A~ yh > by ny ae this valve 
being suck n nst a ie momen- 
comm attained by the moving een of guid She level of = 
liquid falls in the chamber to b, }, as shown in Fig. 2, and th 
space between b and ¢ to the left of the tion 8 beooie led 
with the cool combustible mixture, which is again shown 
hatched lines from left to right. ‘The suction having ce 
valve 5 is shut by its spring. the level ¢ on the left side to 
the level } on the right side there are burnt products shown by 
crossed hatched time. and these products being hot tend always 
to rise to the top of the chamber, and therefore not to mix with 
the cool mixture. The uw movement of the liquid in the 
chainber which now occurs may be first due to liquid flowing in 
from the liquid supply and A 4 later from the return movement 
of the liquid in the play pipe. or may be wholly due to the latter. 
In any case, as exhaust-valve 6 is open, the burnt products are 
driven out past this valve and non-return valve 7 until the liquid 
rising to the level of valve 6 closes the valve and cuts off further 
escape. The levels of the valves may be so adjusted that at this 
point of the cycle the combustible charge is entra worees in the top 
of the chamber ready for compression, and practically the whole 
of the burnt products have been expelled. The. momentum of 
the liquid column is now utilised to compress the charge and so 
to bring about again the conditions shown in Fig. 1, when the 
fresh charge is ignited to start anew cycle. (Accepted "September 


25, 1912.) 
464/11. H. A. Humphrey, London, W. J. Rusdell, 
Dudley, and 0. D. North. Chelsea.’ In Internal-Com- 
(23 Figs.) August 15, 1911.—This invention 
ee nny to operating gear for controlling the valves of internal- 
combustion pumps and com ery liga cha’ or without a fly-wheel, 
and having suitably heavy os solid or combined liquid, and 
solid reciprocating masses. to the present invention, 
the valvesof the main “oa ery locked or released by bolts 
or by means of pistons or like devices acting on the valves or valve 
stems operated pneumatically or hydraulically, and so that the 
cyclical changes of pressure, or velocity, or position of a moving 
part or parts operate a controlling device, from which pressure is 
transmitted by fluid to the valves substantially without change in 
volume of the transmitting medium. An hydraulic valve-locking 
device is shown applied to a four-stroke cycle pump, in which 
the valve 3 needs to be locked shut and valves 2 and 4 released 
during one outward stroke of the liquid column, and valves 2 and 
4 locked shut and valve 3 rel on the second outward stroke of 
the liquid column. Liquid under pressure for operating the 
valves may be. obtained by permitting a rise of pressure in the 
1 to force liquid into a reservuir 22, in 
the top of which there oy a Pp d elastic cushion, a non- 
return valve being fitted to prevent the return of the liquid to 
chamber 1 when the pressure in the latter falls. The required distri- 
bution of the pressure liquid to the valves 2, 3, and 4 is controlled 
by the position of the vaive 7, and in the position shown there is 
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communication between vessel 22 and through pipe 24 to the right- 
hand side of the piston on the stem of valve 2, and the left-hand 
side of the piston on the stem of valve 4, lock'ng these valves shut 
on their seats ; but the left-hand side of the piston on the stem 
of valve 3 is th h pipe 25, pipe 26, valve 7, and pipe 27 in 
communication with a low-pressure suppl of liquid in tank 28, 
so that valve 83 may be sucked open nst the action of its 
spring when suction occurs in chamber 1. The rotation of valve 7 
rough 90 deg. at each increase of pressure is brought about by 
the action of the rising _—_ in chamber 1 through pipe 6 
upon piston 9, which in this case moves nst the nies Ot “4 
spring 29. Pivoted to piston 9 is an arm 30, normally held in a 
vertical position, but which can be deflected to the left by de- 
pressing a small fae od against the action of a spring. As 
iston 8 moves up from a os it engages with 

one ee four pro, 8 on a plate attached to valve 7, and 
rotates this plate and valve 7 through 90 deg., thus putting the 
ja pa) liq x! in vessel 22 in communication with pipe 26 
and ‘putting 24 in communication with the low-pressure 
liqu This has the effect of helding the piston of 
valve 3 to ne right to lock this valve shut, but permits valves 2% 
io in cheater 1. When 

press: returns 9 to the 
——- of its cylinder, and the Any se of pressure in chamber 1 
will, through arm 30, rotate valve 7 through another 90 deg., thus 
bringing the various into the same positions as shown in 


August 21, 1912.) 
sasasna. Hx. A. »_ camion. ard W. J. 
Dailey. Forcing uids, 
(ao me a 5, 1911. —— ninethods of raising or forcing 
means of the energy of ion of an ignitible com- 
pastible. mixture it has been Auten it is frequently desirable 
an air-vessel commmuntonth with the play-pipe (some- 
called pe), and during movement 
bustion-chamber or 


ments of the said column. It has been Me yoo how by such 

ps may a 5 unter 1. fh A ay 5 
-valves u where 

raised or forced it has been desirable that the non-return 

valves should open into a second air-vessel, stand-pipe, or equiva- 
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lent device from which no liquid returns into the play-pipe. The 


to produce the 
inward stroke or strokes of the liquid column or other recipro- 
cating masses towards the combustion chamber or chambers. 
For this purpose, use is made of the cyclical variations in level 
of liquid in the last-mentioned air-vessel, or its equivalent, 
to operate a float, piston, float-controlled valve, or equivalent 
device, situated in or communicating with the air-vessel, and in 
such case the air-vessel first mentioned and the non-return valves 
may no longer be necessary, but either or both may be used in 
conjunction with the arrang t now proposed. 1 is the com- 
bustion-chamber of an interna)-combustion pump, 2 the play- 
pipe in which a column of ‘iquid reciprocates, 3 are the inlet- 
valves for liquid, 4 a delivery-valve for liquid under pressure, 
having a float 5 adapted to slide within limits on the stem of the 
valve, 6 is the liquid-intake pipe, and 7 the liquid-delivery Pipe 
which discharges from the air-veseel 8. If the pump is of the 


present invention consists in permitting a return flow of definite 
and adjustable amount into or towards the play-Pi from the 
last-mentioned air. vessel or ite equivalent with the object of fur- 
nishing a part or the whole of the energy required 
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2-cycle type, then when ignition of a compressed combustible 
charge occurs in the top of chamber 1 liquid will be driven down- 
wards in chamber 1 and along the play-pipe 2 lifting valve 4 off 
its seat, so that liquid is discharged under pressure into the air- 
vessel 8, causing the level of liquid therein to rise and carry with 
it the float 5. en the column of liquid comes to rest in pipe 2 
valve 4 is held off its seat by the float 5, and liquid can flow from 
air-sessel 8 partly through the delivery-pipe 7 and partly back 
into pipe 2 under the pressure existing in the air-vessel. In the 
meantime products of combustion may have been wholly or partly 
expelled and a fresh combustible charge introduced into chamber 1, 
and the liquid flowing from air-vessel 8 into pipe 2 gives the 
return stroke which compresses a fresh combustible c . The 
fall of level of the liquid in air-vessel 8 permits float 5 and valve 4 
to descend until valve 4 cuts off communication between the air- 
vessel 8 and the pipe 2, whereupon the momentum of the column 
of liquid causes the liquid in pipe 2 to continue its motion and to 
take {tn fresh liquid past the inlet-valves3. When the combustible 
charge in chamber 1 is compressed and the liquid in pipe 2 again 
at rest, valves 3 shut and everything is ready for the commence- 
ment of a new cycle. (Accepted August 21, 1912.) 


RAILWAYS AND TRAMWAYS. 


24,965/11. J. D. Twinberrow, London. Buffers. 
(5 Figs.) November 9, 1911.—This invention relates to self-con- 
tained buffers for attachment to the headstocks of railway 
vehicles of the kind in which the various parts of the buffer can 
be withdrawn when required from the front end of the buffer- 
casing without dismantling the latter from the headstock. The 
invention consists of a self-contained buffer of the kind above 
referred to, in which a strip or strips of spring steel or other 
suitable material for checking the recoil of the buffer spring or 
springs is or are fitted in the front end of the buffer-casing in 
a readily-detachable manner, and in which the simple removal of 
said strip or — — the immediate withdrawal of the 
various parts of the buffer from the buffer-casing. The buffer- 
head a is formed integral with a central stem or spindle b. The 
barrel-like casing or container c for the buffer-spring d is 
attached to a base-plate ¢ by forming a flange f upon the 
casing and riveting it to the base-plate ¢, the latter being 
preferably set or bent inwards in the manner shown at g, 
such that it will reinforce the bend or angle of the flanged 
casing so that the latter may be the more readily enabled to with- 
stand any extreme buffing shocks that it may receive. Around 
the outer end of the casing c isa collar h. e outer face of the 
collar A is formed with a flange i projecting inwardly towards the 
buffer-spindle } and of such a size that the aperture formed by the 
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flange is just sufficient to allow of the insertion therethrough of the 
helical or other spring d employed in connection with the buffer 
and of the collar or washer & which is attached to the spindle b, 
and which serves to transmit the shocks from the buffer-head a 
to the s d. The washer k preferably has ite forward ed 

adjacent to the central spindle somewhat thickened or enlarge, 
as shown in the drawing, and adapted to abut against the shoulder 
i formed in the central spindle, while the inner end m of the 
washer is shaped so that it shall lie snugly within a small recess 
or d portion formed in the spindle. The inner end of the 
spring d is su’ by a flan guide n riveted or otherwise 
secured to the -plate e, serving also as a guide for the 
— b, the inner end of which — through an aperture in 


e base-plate. For the purpose of ng the recoil of the spring 
d two strh or bars 0, p of spring steel are employed, corrugated 
or f in a sinuous manner, such that portions of the strips 


engage the inwardly projecting i, while the other por- 
tions engage with the washer or collar k, and these spring strips 
or bars are preferably so formed that when sprung into position 
within the mrening Gay are tly in com , when 
the heel of one spri contact with the toe of other. One 
of the corrugations is preferably enlarged as at q, in order that 
a tommy-bar or other suitable device may be inserted in the 


aperture formed between the corrugation and the flange é of the 


collar h, so that when it is required to dismantle the buffer the 
strips 0, p may be sprung out of place, and thereafter the spindle 
b, washer k, and spring @ may readily withdrawn from the 
front end of the buffer-casing without the necessity for removing 
the buffer-casing from its position upon the headstock. (4c- 


October 9, 1912.) 

8262/12. W.E. Laycock and A. G. Foster, Sheffield. 
Railway Carriages. [10 Figs.) April 4, 1912.—This inven- 
tion relates to an automatic catch or device for supporting 
railway -ca e berths, seats, or other bodies. An automatic 
catch, according to this invention, comprises a spring-pressed 
slide, a tumbler engaging the body to be supported and capable 
of movement independently of the slide, a connection between 
the slide and the tumbler whereby the movement of the slide 
will cause the tumbler to be actuated and means for holding 
the parts to retain the tumbler in position to free the berth or 
other body. Referring to the drawings, a indicates the base-plate 
slotted at a!, a2 and provided upon the front with projections a*, 
Di at the back of the plate a and arranged to slide in 
guides b is a slipper b!, having at ite lower end an enlarged portion 
b2 slotted at 6%. The upward movement of the slipper b! is opposed 


by the helical spring ¢ coiled round the pin c! tap into the 
boss c2 on slipper b!. The pin c! passes freely through the guide d 
formed upon the guide 6 secured to the back of plate a. 


Pivotaly mounted by means of the pin e, supported in lugs 6! also 
formed on the back of plate a, is a tumbler f provided at /! 
with a flat surface designed to receive the bottom of the side 
member of the berth indicated by dotted lines z in Fig. 2. 
The surface /! at its outer end is provided with a projection /* 
designed to prevent the lateral displacement of the member 2. 
The tumbler, which is bifurcated, has in each limb an inclined 
slot g, and passing through the inclined slots q and also through 
the slot b* in part 2 is a roller g!. Also extending between 
the limbs of the tumbler is a cross-member f4, against 
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which bears one end of a spring A coiled round the pivot of 
the tumbler, and at its opposite end bearing against the cross- 
in A! supported by the projections e! in the back of and at the 
ower end of plate a. By means of the roller g! upon the 
upward movement of the slipper b! the roller will act upon 
the tumbler and cause the same to be brought into the vertical 
position and clear of the side member 2 of the berth. At the 
same time the tumbler is free, when the berth is raised, to be 
pushed inwards by the member z striking the underside of the 
tumbler, and so permit the side member z to readily pass the 
tumbler after its passage falling by gravity into a position ready 
to receive the member. The slipper }! is slotted at its upper end 
at 4, and arranged transversely of the slot is a bar b° of approxi- 
mately triangular-shaped cross-section, and pivotally mounted at 
the back of plate a, and projecting through slot a? therein is a 
hook-shaped catch i, which catch, when the slipper is raised by 
the member z coming into contact with the pereestione k on 
slipper 61, engages the cross-bar 4° and retains the slipper in its 
raised position, when, as before stated, the tumbler is withdrawn 
out of the path of the member z. In order to retain the catch i 
in its pots ayer d mw gy a bolt j may be provided whereby the 
catch may be retained in a position such that it is clear of the 
cross-piece b5, By this means the accidental release of the member 
ais prevented. In order to release the catch so that the parts 
may return to their position ready for the re-engagement of 
member z, the catch i may be pressed in by hand or by drawing 
the slide j across it, when the slipper b! travels down under the 
action of the spring h. (Accepted October 9, 1912.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


21,197/11. D. B. Morisop, Hartlepool, and the 
Contrafio Condens«r and Kinetic po BS Com- 
pany, Limited, London. Steam Regenerative Accu- 
mulators. [1 Fig.| September 26, 1911 —This invention relates 
to a liquid-containing heat-accumulator in which steam is dis- 
c from submerged outlets, and, according thereto, the steam 
supply to the submerged outlets is conn to the steam dis- 
charge from the accumulator or to the steam space therein by way 
of a valve which is so arranged that when a predetermined differ- 
ence in the steam pressures between the supply to the submerged 
outlets and the discharge from the accumulator is exceeded, steam 


«* 








type and loaded in any suitable manner. (4 October 
+ y (Accepted 9, 


1. J. H. Rosenthal and C. 8. Davy, Londo: 
Chain-Grate Stokers. [1 Fig.) November = 191 The 
invention relates to chain-grate stokers for the furnaces of steam- 
generators and the like, of the type in which grate-bars forming 
the grate surface and provided with jaws, or the like, are arranged 
to engage flanged supports which extend transversely of the 
stoker-frame, and to which supports the said grate-bars are 
pivotally and removably attached. According to this invention, 
the bars A forming the grate surface are of comparatively short 
length, and are placed side by side. The grate-bars are each 
formed at one end with a jaw B, so that the bars can be slid 
endwise on to transverse bars C having bulbous or like heads or 
flanges D affording pivots for the grate-bars A, but so formed that 
the grate-bars cannot be directly removed. The transverse bars 0 
are connected at their ends as heretofore to endless chains E 
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adapted to be driven by sprocket-wheels or drums F di at 
or near the front and rear ends of the movable stoker-frame. 
Rollers G are fitted at the ends of the transverse bars ©, which 
rollers are adapted to run on rails or guides H secured to the 
sides of the stoker-frame so as to — the upper transverse 
bars C and grate-bars A. The rollers G also serve to support the 
transverse bars C, on the return or under-side of the chain form- 
ing the grate, by engaging with rails or guides I, which are dis- 
posed beneath the rails or guides H, and are secured to the 
sides of the stoker-frame, the grate-bars A, on account of their 
pivotal connection at one end with the transverse bars ©, being 
permitted to depend from the transverse bars C, as shown, 
without disengaging therefrom, thereby providing for access of 
air to the upper surface of the grate, and at the same time 
permitting ash to be discharged freely into the ash-pit, as in 
previous constructions. (Accepted October 9, 1912.) 


MISCELLANEOUS. 


15,735/12. J. R. Porter, London. Aeronautical 
Machines. [3 Figs.) July 5, 1912.—This invention relates to 
propelling means, and particularly to propelling means of the 
character described in the Specifications No. 4566 of 1909, No. 10,708 
of 1911, and No. 5966 of 1912, such propelling means comprising a 
centrifugal fan, which draws in the fluid axially and forces it cir- 
cumferentially —_— deflecting surfaces, which discharge the 
fluid parallel to the axis of the fan. The present invention consists 
in providing between the deflecting surfaces and surrounding the 
fan a series of fixed guide-blades, the outer portions of which are 
radial with the fan, while their inner portions are curved in the 
opposite direction to that of the rotation of the fan. The tendency 
of the fan when rotating is to force the fluid outwards at a slight 
angle with a radial line, and to cause a certain amount of fluid 
to rotate with the fan. The object of providing guide-blades 
arranged in the manner described is to prevent this tendency for 
the fluid to rotate with the fan and to ensure the passage of the 
fluid in a radial direction prior to its discharge parallel with the 
axis of the fan, thereby obtaining a higher efficiency. The guide- 
blades are composed of any suitable material, and may be con- 
structed with double-surfaces, stream-line in form, or may consist 
of a single surface. The drawings show the invention applied 
to an aeronautical machine. a and b are the two deflecting 
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dc is the fan mounted upon a shaft d, which is 

suitable engine ¢ carried upon the platform / of 
the underframe of the machine. The upper deflecting surface @ 
above the fan, as at a, and upon the 
upper side of the fan c is mounted a conical deflecting surface c’. 
B th the fan c the lower deflecting surface b is curved up- 
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by-passes the submerged outlets and flows by way of the valve into 
the steam disc system from the accumulator or into the steam 
space therein. vessel @, com) ng a heat-accumulator, 
contains su nozzles d, which are supplied with steam 
from the exhaust of a em engine by the pipe b, which 
is also connected by wa: the valve | to the steam discharge 
system c from the vessel a to a low-pressure engine. The sub- 
merged nozzles d are designed to pass a given quantity of steam 
at a predetermined resistance, and when that jetermii 

resistance is exceeded the valve | ns and steam passes direct. 
into the discharge systemc. The valve! may be of any convenient 


ined | the two deflecting 





wardly, as at b!, towards the arms of the fan to form, as it were, & 
continuation of the deflecting surface c! which is above the fan ; 
and the upper edge of the deflecting surface ) terminates in an 
inverted conical portion b2. Between the two deflecting surfaces @ 
and b are mounted a series of radially-disposed guide-blades 7, 
the inner edges of which are contiguous to the path of the fan- 
blades c? and are curved in the opposite direction to the rotation 
of the fan. In the construction illustrated, the guide-blades g 
are constructed with double surfaces, stream-line in form. Each 
guide-blade may, however, be constructed with only 1 single 
surface. By means of the fan c the fluid is drawn axially through 
the opening in the upper deflecting surface a, and is deflected by 

e conical surface c! radially towards the inner opening between 
the two deflecting surfaces a and b. The blades of the fan now 
force the fluid outwardly at a slight angle, with the effect that 
the fluid impinges upon the guide-blades g and is caused to pass 
radially and en samp through the g) formed between 

5 it is ultimately discha 

ly parallel with the axis of the fan. 





in a direction approximate 
(Accepted October 9, 1912,) 
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THE FRIED. KRUPP STEEL WORKS, 
ANNEN. 


Tue Fried. Krupp A.G. own the Annen Steel 
Works, which are situated in Westphalia, close 
to Witten, and at a distance of 36 km. (22 miles) 
by rail from Essen. They are illustrated in the 
views, Figs. 1 to 4 of Plate CX VIII., which show 
the casting and fettling-bays of the steel foundry 
and the machine-tool shop, while Figs. 5 and 6, 


financial conditions. The works owned a few 
crucible furnaces of limited capacity, of the 
Bicheroux system ; they had no open-hearth fur- 
nace, and were unable, therefore, to undertake the 
manufacture of larger steel castings, or small cast- 
ings in sufficiently large quantities to cover all the 
requirements of the engineering market. 

Matters were in this stage of inadequacy when, 
in 1876, Mr. F. Asthéwer, one of the partners of 
the company, undertook the sole management of 





subjoined, illustrate two of the larger machine-tools | the concern. He proved a most capable business 
—namely, « milling-machine for spur-wheels and a| man, and under his able direction the works en- 
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lathe for turbine work. The Annen Steel Works | joyed a period of success. The Asthéwer steel 
were put down in 1870 by a small company, | castings rapidly acquired a very general reputation 
for the manufacture of crucible-steel castings |for soundness and excellent wear; they were 
for use in permanent-way construction and for | manufactured of various ranges of tenacity and 
other engineering purposes ; they were also|malleability, according to the purposes for which 
equipped for the production of small steel forgings. | they were destined, and were ordered in increas- 
From the commencement they also manufactured ingly large quantities from 1878 onward, a for- 
crucible-steel rifle-barrels in large quantities. The|tunate circumstance which facilitated a gradual 
company was making slow but satisfactory progress, | growth of the plant in other directions. 

when the financial crisis of 1874 supervened; thisled| In the commencement, as we have stated, the 
to a set-back and to a period of stagnation, against works were equipped for the manufacture of 
which the company found great difficulty in bear- | crucible steel exclusively, and from time to time, 
ing up. When conditions in this respect improved, according as circumstances allowed, the number of 
other complications had to be met in the shape crucible steel furnaces had been increased, but on a 
of inadequacy of plant to cope with the demand small scale only, owing to lack of available funds. 
which had increased, following upon improved When matters improved, as aforesaid, owing to 





the unremitting care of Asthéwer, it was de- 
cided to extend the scope of the works’ speciali- 
ties. With this purpose in view, a 5-ton open- 
hearth furnace was put down in the autumn of 
1878; shortly afterwards there was added one of 
10 tons capacity. These two furnaces immediately 
increased the range of the works’ activity in 
respect of steel castings. The manufacture of cast 
wheel-centres for. locomotives and rolling-stock, for 
which there was a ready sale over the whole of 
Europe, was commenced at Annen in 1884. In 
1886 the Asthéwer Works supplied a very large 
number of steel castings for shipbuilding to the 
German yards. A large number of such castings 
had also been supplied to this country, a fact which 
brought the works prominently "bedens British 
capitalists at a time when the management were 
seeking funds for carrying out further enlargements 
of the plant with a view further to increase the 
output both in regard to total quantity and the 
size of individual castings. Matters were on the 
point of coming to a satisfactory conclusion with a 
group of British financiers, when Messrs. Fried. 
Krupp viewed the concern, improved, as it would 
have been, by outside financial assistance, in the 
light of an eventual and serious competitor for 
one at least of the Essen specialities ; they there- 
upon decided to step in themselves and to pur- 
chase the plant and goodwill, a purchase which was 
effected in November, 1886. Since then the Annen 
Works have formed one of the Essen branch estab- 
lishments.* Asthdwer was appointed a member of 
the managing staff at Essen, where he remained 
from 1887 to 1896, transferring his activity to the 
development of the Essen steel foundry. 

When Messrs. Krupp took over the Annen 
Works these occupied an area of 12 acres, of which 
about 2 acres were covered by buildings, and 
they gave work to 275 men ; they now occupy an 
area of 42 acres, of which about 10 acres are 
covered by buildings; the workmen numbering 
1000. The crucible and open-hearth plants were 
increased, but the manufacture of the larger size 
steel castings was developed at the Essen steel 
foundry, under Asthéwer’s management, the Annen 
Works having less facilities than Essen from the 
point of view of transport. The Annen Works 
manufacture open-hearth steel castings of weights 
ranging up to 40 tons maximum. 

The establishment at Annen has a steel-casting 
shop 104 m. (340 ft.) in length, and 24 m. (78 ft.) 
in width, served by two overhead electric travelling- 
cranes of 20 tons and 5 tons, and 30 tons and 7.5 
tons, and by four 5-ton slewing-cranes. There are 
four large drying-stoves. The bay covering the 
open-hearth furnaces has the same dimensions as 
the foundry bay. It contains four open-hearth 
furnaces of a combined capacity of 60 tons, and 
is served by two overhead electric travellers. It 
contains also three large drying-stoves. The bay 
covering the crucible-steel furnaces is also of the 
same dimensions as the two former, and covers two 
melting-furnaces, containing each 100 crucibles, 
four heating- furnaces, and two drying - stoves. 
The gas-producer plant comprises three installa- 
tions with 22 producers, which in 1911 supplied 
116,000,000 cub. m. of gas to the various furnaces. 

The crucible -steel foundry measures 55 m. 
(180 ft.) in length and 35 m. (115 ft.) in width. It 
is served by two overhead electric travelling-cranes. 
The castings made of crucible steel do not generally 
exceed 6 tons in weight. They are cast direct from 
the crucibles at two or more points, according to the 
size of the piece. The fettling and annealing-shop 
for both the crucible-steel and open-hearth steel 
castings covers an area of 2256 sq. m. (24,000 
sq. ft.); it contains five large annealing-furnaces, 
and is served by three overhead electric travellers 
of 2 to 5 tons. 

The rolling-mill plant covers an area of 2412 sq. m. 
(26,000 sq. ft.). It contains a three-high mill 
having rolls 525 mm. (20.6 in.) in diameter, and a 
Dowlais mill with rolls 300 mm. (11.8 in.) in dia- 
meter. Both are driven by a 600-horse-power 
steam-engine and serve for the manufacture of open- 
hearth steel bars. There is also in this shop a 
conical rolling-mill for the manufacture of ritle- 
barrels, driven by a 70-horse-power steam-engine. 
The barrels on leaving the roll are subsequently heat- 
treated and quenched in oil in an adjoining room. 

The smithy contains a 1000-ton forging-press, a 


* An account of Messrs. Krupp’s Works at Essen 
TY in our issues of August 9 and 16 last, pages 179 
and 215, 
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12-cwt. steam-hammer, and a number of power- 
hammers. The forgings and castings are machined 
in two machine-tool bays. The accessory-shops 
consist of the sand and loam-mixing sheds, repair- 
shops, &c. 

A small part of the electric current required is 
generated at the works’ power-station, which con- 
tains three steam-driven generating sets for con- 
tinuous current; the greater part of the electrical 
power, however, is being supplied by the West- 
fillische Verband-Elektrizitétswerk at Dortmund as 
three-phase current, which is transformed in the 
works’ transformer station. The water required 
throughout the works is taken from the municipal 
water works. 

An electric and a steam locomotive and fifty- 
six wagons ensure the carriage of goods through- 
out the works, and to and from the siding of the 
State Railways, with which they are connected. 


LITERATURE. 


David Napier, Engineer, 1790-1869. An Autobiographical 
Sketch with Notes. Glasgow: James Maclehose and 
Sons, 1912. [Price 10s. net. ] 

Tue history of the application of steam to naviga- 
tion has been related many times, and with nume- 
rous variations. Those who have rendered yeoman 
service as pioneers in extending the use of the 
steam-engine to ocean navigation have been grate- 
fully remembered, and among these a foremost 
place belongs to David Napier, whose eminent ser- 
vices have perhaps been overshadowed by the 
brilliant reputation of Watt. His descendants are 
naturally desirous that the work of this distin- 
guished engineer should receive due acknowledg- 
ment, and, to enable a fitting estimate to be formed 
of the man and his work, they have collected some 
details of his career to supplement the brief sketch 
which Napier himself wrote. These details, unfor- 
tunately, are scanty, and the materials might have 
been arranged more artistically ; but the extreme 
modesty exhibited by the authors or compilers, 
Mr. David Bell and Mr. David Dehane Napier, 
disarms all criticism on that score. No urgent 
claim is made for the recognition of the founder 
of the firm, which from 1820 onwards did more 
than others to prove the possibilities of steam 
navigation. His work is allowed to speak for 
itself almost in the form of a bare statement ; 
very little is done to describe its merits or insist 
upon its value in the early development of the 
marine engine. 

The earliest engineering experiences of David 
Napier were acquired in the boring of cannon in 
his father’s workshops. It was the time of the 
struggle against Napoleon, and the demand for 
ordnance was great. Day and night the simple 
engine of the Newcomen, or atmospheric, type was 
kept at work boring the guns which were cast at the 
Carron Iron Works and sent to Dumbarton to be 
bored and finished. The connection with marine 
engineering came through Henry Bell, of the famous 
** Comet” steamer, which began work on the Clyde 
just a hundred years ago, and continued to run 
in Scotch waters for some eight years. To young 
Napier was entrusted the task of constructing the 
boiler and the castings for the engines, a service 
for which Mr. Bell gave his promissory note pay- 
able in three months, ‘‘and which is still in my 
possession, never having been paid.” If the trans- 
action was not commercially successful, the boiler 
was, and visions of the coming development filled 
— imagination. 

Napier had confidence in the prospects of steam 
navigation, and displayed his foresight and enter- 
prise by setting to work to erect new and more 
commodious premises to be devoted solely to the 
construction of steam-engines. Here were made 
the engines that propelled the steamers up Loch 
Fyne and as far as Campbeltown. Their dimen- 
sions read modestly enough now. The first of this 
fleet to demonstrate the merits of the new form of 
locomotion, the Dumbarton Castle, measured 84 ft. by 
164 ft., was of 109 tons measurement, and was fitted 
with double engines of 32 horse-power. This class 
of vessel was hardly suitable for sea-borne traffic, 
and did not venture beyond the Cumbraes in stormy 
weather. This moderate degree of success was suffi- 
cient, however, to encourage the establishment of a 





steam service between Holyhead and Dublin ; but, 
unfortunately, ambition outstripped prudence, the 
character of the step forward from traffic on inland 
waters to sea passages not having been sufficiently 





appreciated. As a consequence, though much care 
was taken to ensure success, the machinery proved 
too weak and cumbersome, the steamer breaking 
down at almost every gale of wind, and after 
a brief period of service the vessel was laid up in 
Kingstown Dock as useless. More fatal to progress 
than the failure was the discredit wrought upon the 
scheme, strengthening the idea that it was impossible 
to construct machinery of sufficient strength to with- 
stand the shocks to which it would be exposed in a 
heavy sea-way. This notion seems justifiable enough 
when we read the description of the paddles and the 
character of the artifices on which the engineer, 
Mr. James Wood, prided himself. The paddles of 
these packet boats were so constructed that one 
man could easily raise them 5 ft. or 6 ft. out of the 
water while the engine was at work, in the event 
of a gale making the measure necessary. This 
arrangement, it was suggested, would also be of 
great service in a side wind, as the leeward paddle 
could be raised and the windward one lowered, 
in order that each might have an equal hold 
on the water. Such expedients show little mas- 
tery of the problem, and a very serious setback 
might have occurred had not the situation been 
saved by the competence of a strong man. At the 
moment when the enthusiasm of shipowners and 
naval architects was checked by disaster, energy and 
resolution had a great opportunity, and Napier 
seized it. We conceive the great work rendered 
by the Scotch engineer, and that for which above 
all others he demands our gratitude, was that, at the 
moment when the fortunes of steam navigation were 
at a low ebb, he restored public confidence. He never 
lost hope ; he had the conviction that the ocean 
could be navigated by steam, and he determined to 
construct a steamer which should demonstrate the 
practicability of navigating the open sea in all 
weathers. The result of his skill and resource 
was seen in the Talbot and the Hibernia, which 
appeared on the Dublin and Holyhead route, 
proving so successful that the Government ulti- 
mately purchased the vessels to carry the mails. 

The building of more ships, of larger works, with 
the attendant commercial prosperity, naturally fol- 
lowed apace ; but we have no need to pursue the 
career of a successful man. He might, and did, 
make many important improvements, mechanical 
and economical. He anticipated much that in later 
hands, armed with improved tools, has proved of 
great value ; but these services are small in com- 
parison with the initial impulse he gave to the 
generic problem of steam propulsion. All that 
followed were consequences of the main idea, and 
certain of later application. Smaller reputations 
might rest confidently on some of his improve- 
ments, but these hardly affect our estimate of the 
master builder. Amongst these may be reckoned 
his plan for the condensation and return of the 
condensed steam to the boiler feed, whereby he 
gained increased stability in the ship and greater 
economy in fuel. The plan was to construct the 
steamer with two water-tight bottoms, and to carry 
the exhaust steam in pipes through this space. The 
attempt proved so successful that the first ship built 
outsailed all other steamers on the Thames, and 
even greater success attended later ships. Another 
far-reaching improvement is indicated in the sen- 
tence: ‘‘ After that I built the Rocket with two 
screws on the stern, which I am convinced would 
be superior in many respects to the single screw, 
which is in general use.” 

Unfortunately, there is no further mention of 
experiments on twin screws, or of the fate of the 
ship proposed to be equipped with them, and here, 
as in some other places, the authors might have 
pursued their inquiries further with advantage. 
One could, for example, have wished for more 
information concerning Napier’s trials of a type of 
rotary engine. The details furnished are too 
slender to enable us to get a distinct idea of the 
practical merits claimed. 

But whatever credit Napier may deserve for 
his inventions, the full isation of which was 
to come later, in one direction at least we may 
ogy his readiness of resource and ingenuity. 

is is in the design of the experimental tank, 
need of which in shipbuilding was as great then 
as now, but the construction of which pre- 
sented great difficulties both pecuniary and me- 
chanical. Consequently, there was no ready 
way of determining the effect of structural 
alterations of the hull on the strength and speed 
of the vessel. Without such aid, steamers were 
long built on the lines of the old East Indian 








sailing ships, with full round bow. On theoretical 
grounds, Napier doubted the suitability of those 
lines, and began a series of experiments on models. 
A large mill dam served him for a tank, on which 
he could determine the time in which a known 
constant force would drag his model of fixed weight 
through a definite distance. As he reduced the bow 
more and more to a wedge shape, so he increased 
the speed, and when his model reached the maxi- 
mum speed he had his ship constructed on the 
same lines. ‘* When it was launched, nautical 
ple said I had put the wrong end foremost ; 
owéver, when it was tried it was found that they 
were wrong, and the old boats were put into dock 
to have their bows sharpened, which was found 
invariably to increase their speed.” The appeal to 
experiment from approved tradition marksthe strong 
man, who was not afraid to depart from beaten 
tracks. His confidence stood in his way, perhaps, 
when dealing with Admiralty officers, who preferred 
to rely on old practices rather than court criticism 
in new directions. Consequently suggestions for 
building a submarine in the time of the Crimean 
war did not meet with the approval of the authori- 
ties. 

Eventually Mr. Napier left Scotland and pur- 
chased land on the bank of the Thames at Millwall, 
and though he continued experiments in various 
directions for a time, he seems to have withdrawn 
from the practical business of shipbuilding when he 
leased these premises to Mr. Scott Russell in order 
to provide greater space and facilities for construct- 
ing the Great Eastern. It can be éasily understood 
that a life which covered the eventful period 
between the launch of the tiny Comet and that of 
the huge Great Eastern has much in it of exceptional 
interest, and conveys many lessons. It is to be 
regretted that the biography was not written forty 
years ago, when materials were more ample and 
fuller information could have been collected on 
many points that are now left obscure. 





Mechanische Triecbwerke wnd Bremsen. By Dr. Sr. 

Lérrter. Munich: R. Oldenbourg. [Price 6 marks. } 
‘*MecuanicaL Drives and Brakes ”—that is, in 
plain English, the title of this work, and, like many 
another title, it is very inappropriate ; ‘‘ Mecha- 
nical Resistances” or ‘‘ A te Theory of Fric- 
tion’’ would, we consider, have better expressed 
what the author had in view when he wrote the 
book. In his preface Dr. Léffler says : ‘‘ Frictional 
resistance and rolling resistance are known con- 
ceptions .. . . but nothing is known of their 
nature and cause. . . . The consequences are, in- 
correct terms, such as ‘friction of repose,’ ‘rolling 
coeflicient,’ and great uncertainty in the estimation 
of friction in machines. . . . Frictional resistances 
are often assumed where no relative motion exists 
. . « « The idea of the book is to consider all re- 
sistances as due to work of deformation... . / All 
the ehief mechanisms and brakes are investigated 
on this basis, and the results are confirmed by 
practice and experiment.” This is certainly a hope- 
inspiring preface, but the body of the book ‘‘ maketh 
the heart sick.” 

Most readers will agree with Dr. Léffler in con- 
demning the term “‘ friction of repose,” but how few 
engineers are misled by it. If 100 lb. can be made 
just to move by a pull of 5 lb., then the “friction 
of repose,” the ‘‘ starting coefficient,” the ‘‘ stick- 
tion,” or any other term will do so long as it 
clearly connotes the ratio of the effort to the load. 
The same applies to the ‘‘ coefficient of rolling 
resistance.” 

All resistances in machinery are considered by 
the author to be due to work of deformation ; 
resistance to sliding is caused by the shearing off 
of microscopic teeth on both surfaces which mesh 
into one another, and resistance to rolling is 
ascribed to the imperfect recovery of the track, 
say, as the roller passes over it, so that the 
elastic force behind the roller is less than that in 
front of it. 

All the surfaces are considered dry, and the idea 
is — to important mechanisms in five chapters, 
entitled respectively ‘‘ Roll Drives,” ‘‘ Brakes,” 
‘** Belt. Drives,” « Rope Drives,” and ‘‘Toothed 
Gearing.” The author suggests a number of 
remarkable explanations. Starting friction is 

ter because the microscopic teeth must first be 

mt over. That being achieved, the two surfaces 
are free to move more easily ; but to account for 
the greater friction when the speed is slowing 
down, the little teeth are assumed to resurrect 
themselves. By the same reasoning, as the author 
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points out, we can easily see why rough-machined 
surfaces offer less resistance than smooth ones ; 
because the microscopic teeth are thinner and 
longer and more easily bent over. The author 
implies that the slip at a car-tyre is negligible, and 
that the resistances are due to work of deformation 
only. This is a conclusion with which we cannot 
wholly agree ; even though the velocity ratio were 
in accordance with hypothetical kinematics and the 
unstrained wheel, it is easy to imagine relative 
surface motion (and hence friction) because of the 
deformation. 

It is surprising with what naiveté Dr. Loffler 
regards frictional phenomena. No effort is made 
to confute the results of Towers and Reynolds. 
They are not even mentioned. The effects of 
smoothness on molecular proximity and consequent 
adhesion, as discussed by Tyndall, and the remark- 
able work of Jacob, who showed that chemi- 
cally-clean surfaces have a very small coefficient 
of friction, are all ignored, and a crude ex- 
planation of a highly complex set of phenomena 
is offered. We do not doubt that work of 
deformation plays a great part in mechanical 
resistances, nor do we direct suspicion to the 
author’s confirmatory experiments, for experi- 
ments, like expert witnesses, may support very 
different theses. We do believe, however, that 
the resistances in mechanisms are highly com- 
plex and composed of a mixture of abrasion, elastic 
hysteresis, and fluid friction. That abrasion 
in the one case, or elastic hysteresis in another, 
may cover all three, seems to us improbable, 
excepting in specially perfect rolling motion, such 
as in ball-bearings. The average practical engineer 
has, we think, a much more humble view of the 
mysteriousness of friction than our author. The 
phenomena of seizing and their dependence on 
surface finish, hardness, and homogeneity of the 
metals might ‘‘give pause” to Dr. Loffler in con- 
sidering what happens when dry surfaces rub 
together. Had he discussed the effects of lubrica- 
tion, he might have brought his methods into better 
perspective and his book into a more interesting 
form. In its present form it is dry; in fact, to 
most readers it will prove verydry. Yet there is 
much of value in it, and an earnest spirit pervades 
it throughout. For this we may praise it, but we 
cannot recommend it. 
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Tue Panama CanaL.—The expenditure of the American 
Government upon the Panama Canal in the financial 
po 1912-13 will be 42,000,000 dols. in round figures. 

n the succeeding twelve months, ending June 30, 1914, 
the corresponding expenditure is estimated at 29,800,000 
dols. As from 1913-14 the capital account of the canal 
may be expected to increase less rapidly, although further 
supplementary works will, no doubt, become necessary 
from time to time. 


»|iron rods (see Figs. 63 and 64, page 870). 





COAST EROSION AND PROTECTION. 
No. V.* 

By Ernest R. Matrnews, A.M. Inst. C.E., F.R.S. 
(Ed.), F.R.G.S., F.G.S., Borough Engineer of 
Bridlington. 

REINFORCED-ConoreTE Sea-DEFENCES. 

In many of the embankments, or dykes, in 
Holland, as we have already stated, the slopes are 
faced with basalt, or other natural stone, which is 
a very expensive process; dunes have also been 
pitched in this way. This method is a very good 
one, provided the pitching is placed on a good 
foundation. The foundations are usually prepared 
as follows :—First, the slope is formed of clay, 
levelled and provided with a layer of straw, whereon 
two layers of brick are placed. On this brick 
foundation a deposit of brick rubbish is placed, and 
on this the stones of basalt are firmly set. The 
same method is used in the defence of the dunes ; 
but because these consist of sand, the slope of the 
dune is first covered with a layer of clay to the 
thickness of about 50 cm., on which the basalt 
slope is then laid in the same manner as with the 
sea-dyke. The basalt ~—_ for the seriously 
attacked sea-dykes cost in Holland 5 to 8 guilders 
(8s. 4d. to 13s. 4d.) per square metre ; while the 
construction of basalt slopes for the dunes, in- 
clusive of the covering with clay, demands an 
expenditure of 9 to 12 nsapeng per square metre. 
Some interesting particulars as to the cost of facing 
dykes with basalt in Holland were given by Mr. 
A. E. Carey, M. Inst. C.E., in a paper read before 
the Institution of Civil Engineers in December, 
1910.+ The following is an extract from his paper : 
—‘* Basalt has been in use for about 45 years ; 
before that a limestone rock from Dornik was 
principally used. Taking a typical case, the cost of 
a covering such as that described is :— 


Per Square 
Yard. 
8s. d. 
Clay ... sis 36 
Straw cover ... 0 2 
Brick tiling ... = - we ae 1 4 
Basalt pitching... ‘ies ne sil 9 9 
Labour ei <i vie sie i -& 
Total 15 11 


Mr. R. F. Grantham says :—‘‘ As a comparison 
with this we might say that the cost of stone pitch- 
ing in x was 4s, 6d. per square yard;” but in 
the author’s opinion this is too low an estimate. 

In Holland, basalt slopes have been mostly aban- 
doned for the defence of dunes, and reinforced 
concrete has been substituted. Reinforced concrete 
lends itself admirably for the construction of sea-de- 
fences ; it has been used for this purpose in Holland, 
Germany, and France, and there are several interest- 
ing examples of its use in this country, notably at 
Thames Haven, Tilbury, Aldeburgh, and Southwold. 
Among these instances are the well-known Dutch 
systems of foreshore protection, known as De 
Muralt’s systems. One of these systems consists of 
the defence of slopes and embankments by means of 
concrete reinforced with expanded metal or = 

e 
inventor claims for it the following advantages :— 

1. The construction and the principle upon which 
it is carried out prevent and obviate the difficulties 
appertaining to other concrete slope defences. 

2. The remarkably simple construction allows it 
to be carried out by unskilled labour. 

3. Slopes protected on this system offer great 
resistance to wave action. 

4. A greater economy than with other systems. 

The cracking of the concrete in consequence of 
contraction and expansion is obviated by dividing 
the slope-facing into small separate sections, the 
reinforced-concrete facing being no longer mono- 
lithic, as is usual, but consisting of a number of 
separate slabs kept in place by a system of beams, 
the whole being constructed in situ with an ex- 
tremely small amount of plant or form-work. 
De Muralt’s system of building the beams on the 
slabs, and not the slabs on the beams, thereby 
weighing down the slabs by the beams, is not only 
different from other reinforced-concrete systems, but 
has great advantages. Practically the whole of the 








* Article No. I. appeared in our issue of August 30; 
No. II. on Se Semen 20; No. III. on November 8 ; an 
No. IV. on November 29. . 

+ ‘The Winning of Coastal Lands in Holland,” by 
Alfred Edward Carey, M. Inst. C.E. Minutes of the 
Proceedings of the Institution of Civil Engineers, 1910, 


vol. elxxxiv. 





concrete work can be done on the slope itself very 
cheaply, and simple forms can be utilised. The 
division of the slope-facing is the ruling idea of this 
system of construction, and this is obtained by 
building beams all around and resting on the slabs 
(see Fig. 68, Type A). igs. 65, 66, 67, and 68 
show B completed in Holland. 

The method of construction of type A is as 
follows :—The soil of the slope is first carefully 
graded. After this has been ee two notched or 
stepped wooden beams, 10 cm. by 12.5 cm., are laid 
parallel to each other at exactly 1.8m. (70 in.) 
apart, extending up the slope. The length of these 
stepped beams is 2.8 m. (110 in.). The beams 
ae been secured in position by iron stakes, a 
thin layer of concrete, 2.5 cm. thick, is laid on the 
slope, and on this a sheet of expanded metal is laid. 
Instead of expanded metal a reinforcement of iron 
rods woven into meshwork is sometimes used. 
When the reinforcement is in position, a board 
with a fillet is placed against the cleats on the 
lowest steps of the notched beams and concrete is 
rammed beneath it; boards are afterwards placed 
on each step as the concreting is carried up the 
slope ; they are held in position by means of iron 
handles, through which wedges are driven. The 
concrete is carefully punned by means of iron 
rammers, each step being concreted in succession 
until the whole slab is completed. When the 
work of construction is subject to submersion 
at high tide, the wooden forms should not be 
removed for twenty-four hours. Fig. 69 shows 
a slab completed ; it bears a strong resemblance 
to a flight of stairs, the thickness varying from 
7.5 cm. to 12.5 cm. (3 in. to6in.). The forms are 
all made of fir, and the iron stakes used to fix 
the beams in place measure 4 in. in length and 
are nearly 1 in. in diameter. Should the slope 
facing consist of more than one row of slabs, such 
as two parallel rows, for instance, the slabs would 
be concreted the whole way up the slope between 
two long notched or step beams, the slabs being 
separated by a horizontal space. Reinforcement 
consisting of iron rods is better for the framing 
beams. The hardening of the slabs should have 
been continued for some days before the con- 
struction of the beams is commenced, and each 
step should have a 14-in. chamfer. The forms 
should be well oiled to prevent the concrete 
adhering thereto. All the slabs should be inde- 
—- of one another, and also the framing. 

hen working on a sand-dune, it is of the greatest 
importance to construct the footing before the 
slabs, in order to prevent the sand sliding down 
under the finished lower slabs, Should the work 
be undertaken on the sea-shore, where the tide 
continuously washes the slope, more wooden forms 
are necessary, because the slabs must remain 
covered during at least one tide, and the forms 
should be weighted with heavy rock to prevent 
them being washed away. The concrete used in 
constructing this class of sea-defence or river- 
bank protection is composed of 3 parts Portland 
cement, 4 parts sand, 1 part trass, 7 parts gravel, 
and mixed with sea or river water. 

This system of coast-defence is a very suitable 
method of protecting agricultural land, as the work 
can be executed with great economy and efficiency. 
The only objection to employing this for the protec- 
tion of the sea-front of a town is the question of 
appearance and space occupied by the protective 
works. The concrete-keyed-tile system of Muralt 
(see Figs. 65, 66, 67, and 70) is useful for facing the 
slope of a cliff above where wave action operates, or 
for replacing the pitching on river banks, and this 
system is strongly advocated for the preservation 
of river embankments, for which it is admirably 
suitable. It is carried out by facing the em- 
bankment with concrete tiles; these are keyed 
to one another, and are secured to the embank- 
ment by means of concrete stakes. The toe of the 
slope is protected as shown in Fig. 65, and also the 
top of the embankment. Fig. 70 shows its use for 
this p at Tilbury. The work was finished in 
1910. r. Carey states in his paper, previously 
referred to, that the Osse breakwater, constructed 
on this system, cost 1/, 11s. 5d. per lineal foot, the 
corresponding estimate for basalt pitching being 
31. 12s. per lineal foot. 

(b) Sea-Wall at Hornsea, Yorkshire.—One of the 
best examples in this country of sea-wall construc- 
tion where reinforced concrete has been introduced 
in a part of the structure is the new sea-wall at 
Hornsea, Yorkshire, designed by Mr. W. T. 
Douglass, M. Inst. C.E.; this is illustrated in 
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Fig. 71. 


The old sea-defences, which were of 
a very temporary character, were practically de- 
stroyed by the severe gales in 1906 (see Fig. 72), 
which storms also worked havoc upon the cliffs of 
Holderness to the north and south of Hornsea. 
Some idea of the damage done on the sea-front 
of this Yorkshire town may be gathered from this 


view. The new works, which are fulfilling their 
purpose very efliciently, were commenced soon 
after the severest storm occurred in 1906, and were 
completed during the summer of 1907. The lower 
sea-wall is of plain concrete, the upper wall bein 
reinforced by the insertion of expanded metal an 
steel rods. The sea-wall is 720 ft. in length, and 
when the wall was erected three new groynes were 
also putdown. These are 745 ft., 430 ft., and 400 ft. 
in length respectively, and will be referred to again 
later in the article on Groynes. The outlay on 
the works (including the three groynes), Mr. 
Douglass tells us in his paper on ‘‘ Coast Erosion,” 
read before the Institution of Civil Engineers on 
February 21, 1911, was 10,8201. 

(c) Reinforced-Concrete Sea-Wulls at Hartlepool. 
—Another good example of the use of reinforced 
concrete in shore-protection works is to be found at 
West Hartlepool. The structure was designed by 
the Borough Engineer. The reinforcement used 
was expanded metal. A row of 12-in. by 12-in. 
timber piles, each 9 ft. long and spaced at 9-ft. 
centres, was driven at the foot of the slope; behind 
these, 12-in. by 6-in. walings were spiked, and these 
form a protection for the toe of the structure, and 
also prevent sliding action occurring. The average 
height of the sea-wall above the level of the top of 
the piles is 13 ft. 8in.; the foundation slab is 
6 in. in thickness. 

(d) Suggested Reinforced-Concrete and Timber Sea- 
Defence.—For the protection of a coast-line con- 
sisting, as does the Holderness coast of York- 
shire, of cliffs of clay surmounted by gravel, 
an ideal sea-wall would be that shown in Fig. 73, 
but the cost of such a sea-defence would be pro- 
hibitive ; this would be 271. per lineal yard. e 
type the author recommends is illustrated in Fig. 74. 

his design comprises a row of 9-in. by 9-in. pitch- 
pine piles (creosoted) 17 ft. in length (the length 
will vary rye Ny circumstances), driven at 
the foot of the cliff in a line running parallel 


with the coast-line, the re being driven at least 
10 ft. into the clay, an 


pitched at 9-ft centres. 









































Type A. 





Fic. 67. 








Fic. 69. Type B. 








Fic. 70. Prorectep Store at Trinpury. 


1l-in. by 3-in. planking is secured to the outside | 


of this piling by strong 8-in. spikes; the timber 
is creosoted and so fixed that the bottom plank 
is inserted entirely below clay level. At the 
back of the piling a trench is dug, and a mass- 
concrete wall built as shown. The concrete would 
be in the proportions of 6 to 1, the base of 
the wall being well down into the clay, and being 
3 ft. 6 in. in width, the top of the wall finishing on 
a level with the tops of the piles, and being 2 ft. 
in thickness. This wall, as will be seen, is filled 
in solid between the piles; the planking thus pro- 
tecting the face of the sea-wall. At the back of 
the wall a 4-in. drain is laid, having open joints 
to receive any drainage from springs in the cliffs ; 
outlets from this drain are carried through the 
retaining-wall at intervals. Cross-walls, also of 
6 to 1 mass concrete, are built every 10 ft. ; 
these are 2 ft. 6 in. in thickness at the base and 
1 ft. 6 in. at the top, as shown in section A B, 
Fig. 75. The object of these cross-walls is three- 
fold—namely :— 

(a) To act as buttresses to the front wall. 

(b) To carry the reinforced-concrete slab form- 





ing the slope, and the beam at the top of 
same. 

(c) To divide the sea-defence up into bays or 
sections, so that should the sea during a severe 
storm break in at any part, only that section would 
be damaged. It is always an advantage to divide 
a sea-defence up into bays in this manner, as 
serious damage to the structure can seldom 
then occur, but the cost of dividing up into 
bays usually prohibits this method being adopted. 
The foundations for these cross-walls should be 
stepped up, as shown, to suit the batter of the 
clay bank. 

As shown, a reinforced-concrete slab is formed 
to suit the batter of the cliff. This slab may be of 
any approved system of reinforcement, care being 
taken that the bars or other reinforcing steel are 
inserted well down into the mass-concrete wall at 
the foot of the slope. The slab may be 6 in. in 
thickness, and stiffened by the insertion of a 
reinforced - concrete beam supporting the slab 
midway. At the top of the slab, and support- 
ing it, a longitudinal beam is built in eed 
this is supported by the cross-walla already 
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New Sea-Watt at Hornska. 







4 
----» 


r 


SEG | Wisc 


= 





%'-—- 77-9 *—~. 















5/0 oe 


b5e Sig <Uele 











4212345 ¢ 76 9% 


4\ 
Fic. 73. Suecestep Type of SEa-WALL TO 
Protect Hotperness Coast, YORKSHIRE. 
referred to. The beam is 8 in. in thickness, 
and upon it a reinforced-concrete wall of not 
more than, say, 5 ft. in height, is built as shown. 
It may in some cases be necessary to protect the 
battered cliff above this wall by concreting the 
face for a height of 10 ft. or 15 ft. A sea-defence 
of this type, with slight modifications, would be 
suitable for almost any coast, and the cost would 
be considerably less than that of the ordinary type 
of sea-wall. It is necessary to leave expansion 
joints in the walls and slab. These may be filled 

with asphalt. 
_Reinforced-Concrete Sea-Wall at Folkestone.— 
Fig. 76, above, illustrates a section through the 
reinforced-concrete sea-wall, built in 1910-11, to 
ge the Earl of Radnor’s estate at Folkestone. 
ig. 76, which is an elevation of the wall, shows 
more clearly the arrangement of the reinforcement. 
This is a very interesting piece of work, and the 
design is somewhat unusual. It gives a good idea, 
however, of what may be done in reinforced con- 
crete. The reinforcement consists chiefly of }-in. 
and g-in. bars. The face of the wall has a batter 
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of 1 in 6, and the reinforced-concrete wall is pro- 
tected by a wall of Kentish ragstone, as shown in 
the section. It will be noticed that high water 
of ordinary spring tides rises about 4 ft. up the 
wall. This design would probably have been 
improved if buttresses or counterforts had been 
inserted every 10 ft. The foundation-slab is well 
arranged to prevent sliding forward, owing to 

ressure behind the wall, and the force acting at 
its base in front. This is a method to be recom- 
mended where reinforced and other walls have a 
tendency to slide forward. The total height of 
the wall is 14 ft. 6in. above the bottom of the 
foundation-slab, and the design is certainly an 
economical one. Six to one concrete instead of 
6 in. of asphalt would have been preferable for the 
covering of the walk at the back of the wall. It is 
interesting to note that the whole of this work was 
carried out by the estate staff. The length of this 
wall is 1361 lineal feet. 

Reinforced-Concrete Piles and Loose Slabs.—It has 
been suggested that reinforced-concrete piles and 
slabs fitting into rebates would form an admirable 
method of construction of a sea-wall. This method 
is very efficient for the erection of retaining-walls, 


especially in wet ground, and much useful work on | 
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these lines has been carried out. The objections 
to this method of construction for sea-defence 
works are :—(1) That in driving the piles it is 
most difficult to get them in precisely their right 
positions and always exactly plumb, and if they 
fail in either of these respects, there is a difti- 
culty at once in inserting the vertical slabs. (2) The 
slabs are somewhat awkward things to handle owin 
to their weight. A simple reinforced-concrete slab 
forming the decking is preferable—that is, provided 
expansion joints are inserted at frequent intervals. 
(3) Unless the decking slabs are grooved in some 
way, water gets through the joints, and settlement 
of the filling at the back of the wall occurs. 





FOUNDRY PLANT AND MACHINERY. 
No. LIII. 
By Josep Horner. 

Tue drawing of the Ruggles-Coles dryer was 
received too late for insertion in the article in which 
the cylindrical dryers were shown; but we now 
illustrate it on page 873, as it is used very extensively 
in the United States, and also by a number of 
firms in England. It embodies several features 
which make for efficiency, and by which, while the 
sand is subjected to a high temperature, the ex- 
terior of the dryer is maintained quite cool. This 
is accom lished. mainly by the employment of an 
inner and an outer cylinder, in conjunction with a 
return course of the products of combustion of the 
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Fics. 812 anp 813. Dousty Rorarinc Disintecratinc Sanp-Mixer ; THE MANsFIELD 
ENGINEERING Company, MANsFIELD, Norts. 


furnace. An efficiency of over 75 per cent. is 
claimed, figured from the calorific value of the fuel. 

The dryer consists of two concentric cylindrical 
shells A, B, Figs. 810, 811, connected at the centre 
rigidly with cast-iron arms riveted to both cylin- 
ders. Between the centre and each end are two 
sets of swinging arms, which permit of expansion 
and contraction, consequent on differences in the 
temperature of the two shells. The two cylinders 
revolve as one on rollers which have provision for 
self-adjustment. Two steel rings a, a are riveted 
to the outer cylinder through brackets, and each 
ring runs on four chilled-iron rollers, ground truly, 
and arranged in pairs on swinging arms resting on 
cast-iron bases. The load being thus distributed 
between eight wheels, with their sixteen bearings, 
there is no tendency to heat. To prevent the 





| drawn by the fan through the length of the inner 


shell B to the rear or discharging end of the machine, 
whence they return through the space between the 
inner and outer shell, which is occupied by the 
materials to be dried, and so escape by the exhaust- 
fan, or by the stack when no fan is used. The sand or 
other material is fed into the annular space, through 
the hopper F, at the furnace end, where it is picked 
up by Titee-bochete, and dropped on the exterior 
of the inner shell. As the machine revolves, the 
sand gravitating constantly towards the discharging 
end is being lifted by the buckets and dropped on 
the exterior of the inner shell, and so falls on the 
interior of the outer shell, these movements alter- 
nating until the sand reaches the lower end. All 
the time, it is being subjected to a high tempera- 


ture (about 1400 deg. Fahr.) at the furnace end, 


rings from running off the rollers, two thrust-| where the sand is thrown in through the hopper, 
bearing rollers are set on the, front base, and by|diminishing as the heat is given up to about 
means of screws these may be adjusted while the | 250 deg. at the discharging end. Then the gases 


machine is running, so that there will be no ten- 
dency of the cylinder to ride up or down on the 


rollers. The driving is done by means of a spur- | 


ring b encircling the outer cylinder, driven through 
a belt pulley, bevel gears, anda pinion, the location 
of the pulley being made to suit requirements. 

From the furnace C, which is built indepen- 
dently, the products of combustion are drawn by 
the exhaust fan D through the cylinders in the 
following way. 

The products of combustion pass first from the 
furnace through a short flue E lined with firebrick, 
which flue does not revolve, into an extension of 
the inner cylinder B, carried out beyond the outer 
cylinder to meet and surround it. The gases are 


return through the interspace, but are mixed 
with an additional supply of air, in order to 
maintain the outer shell cool, until, when they 

out through the fan or the stack, they have 
one reduced to 100 deg. Fahr. or less. The pro- 
ducts of combustion do not therefore come into 


|actual contact with the sand until they have been 





reduced to a low temperature, so that it can be 
delivered dry at a temperature below 212 deg. 
Fahr. The material is discharged through the 
lower end, where a head-piece G is fitted to the 
shell, and revolves with it. Lifting-buckets in 


the interior deliver the material through the 
centre. Sometimes a stationary head-piece is fitted, 
which delivers the material to a conveyor or an 


Rotary Sanp-Dryinc Macuine (Ruceies-Cotes Parent); Exectrro-Metats, Limirev, Lonpon, E.C, 
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RecrprocatinG Be.t-DrRiveN 
Sanp-Sirterk ; THE Lonpon Emery Works 
Company, Park, Torrennam, Lonpon, N. 


elevator. With reference to the exhaust-fan, this 
is recommended in preference to the draught of 
a chimney, in which the draught is limited, unless 
the height of the stack is increased unduly. The 
fan runs normally at a slow speed with high 
efliciency, but the speed can be increased by 
changing a pulley, and the capacity of the dryer 
be increased at a push, but with some loss of effici- 
ency. These machines are built in six sizes, having 
capacities ranging from 7 to 52 tons per hour. The 
English agents for the Ruggles-Coles drying- 
machines are Electro- Metals, Limited, Union- 
court, Old Broad-street, London, E.C. 

Fig. 812 is a sectional drawing of a sand-mixer 
of the disintegrating type, which shows very well 
the general design and the care which has been 
bestowed upon the constructive details. It is of 
the doubly-rotating type, the two pairs of discs 
with their prongs being rotated in opposite direc- 
| tions by the two pulleys, the discs making 650 re- 
| volutions per minute. The boss of the larger disc 
|runs on the shaft of the smaller one, with roller- 
| bearings intervening, the spaces to be occupied by 
these only being shown at A, A. End play is taken 
against gun-metal washers. Both ends of the journal 
bearings are enclosed by caps. Chambers between 
‘the bearings hold a good supply of lubricant. The 
sand is fed through a hopper (not shown) in the 
| casing on one side. Fig. 813 is a plan view of the 
| left-hand bearing in outline, with a space left for 
| gun-metal washers. This mixer is by the Mansfield 
| Engineering Company, of Mansfield, Notts. — 

For sifting sand after it has been subjected 
to preliminary treatment numerous designs of 
machines are employed. Formerly, hand-sieves 
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Fics. 817 to 819. THe Deane Sanp-Sirrer ; Toe Deane Sream-Pump Company, Hotyoke, 
Mass, U.S.A. Fics. 820 to 822. Portaste Pneumatic Sanp-Rippiter; Tue Giose 
Pneumatic ENGINEERING Company, Lonpon, E.C. Fias. 823 to 827. Sanp-Srrrers; Tue 
BaviscHe MAscHINENFABRIK, DurLacH. Fic. 828. Sanv-Sirrexr; Tue Lonpon Emery 
Works Comeany, TotrennaM, Lonpon, N. 
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Fic. 829. Sanp-Sirrer ; THe Consotivpatep Pneumatic TooL 
Company, Limtrep, Lonpon, S.W. Fic. 830. Sanp-Srerer ; 
Tue PnNeumatic ENGINEERING APPLIANCES Company, LIMITED, 
Lonpon, S.W. Fics. 831 to 835. Sanp-RippLER AND 
Separator; THE GLope PNEUMATIC ENGINEERING CoMPANY, 
Limitep, Lonpon, E.C. Fics. 836 anp 837. Sanp-SIrrer ; 


THe BapiscHe MAscHINENFABRIK, DURLACH. 


the perpendicular, and 
labourers throw shovelsful | 
of sand against it; the 
finer goes through, leaving | 
the lumps on the ground. 
The common power designs 
now comprise a large tray 
—the sifter—reciprocated 
rapidly by eccentrics or 
cams operated by a belt- 


The tray is given a slight inclination, 


They are moved to and fro along the edges of the'so that material which will not pass through 
bars of a horse at a convenient height, say about the mesh of the riddle or sieve will fall down 





2 ft. Gin. ; or a large riddle is laid at an angle from at the farther end. 


The sieves vary in size to 





suit all requirements of foundries. Capacities 
are given in tons of sand treated per hour. As 
much as 6 tons can be dealt with in the largest 
machines. To some of these conveyors are fitted, 
to save the labour of shovelling the sand away from 
the frame beneath. The installations of compressed- 
air plant, laid down now in so many foundries for 
operating moulding-machines, for the sand-blast 
cleaning of castings, for enn. hoists, 
&c., has resulted in large developments of pneumatic 
sand-sifters. These are either round or oblong 
sieves, or riddles, rocked rapidly to and fro by 4 
cowpressed-air piston in a cylinder connected by a 
flexible tube to the air supply. The output is good, 
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Figs. 838 anp 839. Sanp-Sirrer ; Messrs. ALFRED 
Gitmann A.G.F.M., ALTonA OTTENSEN. 


due to the rapidity of the action. Apart from the 
higher economics of machine treatment of sand, 
there can be no question of the increased thorough- 
ness of the method over that of hand. In the 
latter the work of mixing is done by the shovel 
only, turning the sand and coal dust over and over, 
and then throwing them through the fixed riddle 
or through one reciprocated by hand. The tempta- 
tion to shorten the tedium of the process is strong. 
In a machine the violence of the action is very 
great, and the rapidity of the movements is only a 
question of belt or motor speed. The difference 
between a riddle and a sieve is only one of degree : 
the first is coarse, the second fine. But the term 

‘‘riddle” often denotes besides an arrangement of 
parallel bars with interspaces, while a sieve only 
has a reticulated mesh. In machine treatment a 
riddle and a sieve are often combined in one piece 
of mechanism. 

_The smallest foundries may have a mechanical 
sifter without large outlay by utilising an apparatus 
on which the ordinary round hand riddles he <p ma 
can be fixed and detached instantly. Figs. 814 
and 815, page 872, show one of these by the 
London Emery Works Company, mounted indepen- 
dently on a stand with, as an alternative, a wall- 
bracket support, indicated in dotted outline. The 
riddle or sieve is placed on a wrought-iron framing, 
and held in tion with a spring-pin A, which 
can be adjusted, and the riddle placed on or removed 
while the machine is working. The framing is re- 
ciprocated by a belt-pulley and a crank, seen in 
Fig. 814, enclosed in a cast-iron globe to protect 
the working parts. The pulley makes 400 revolu- 
tions per minute, giving 800 reciprocations to the 
riddle, which can deal with as much sand as a 
man can shovel into it. It will treat three tons 
per hour, using a riddle of 2 in. mesh, or more 
than double as much as two men could riddle by 
hand alone—yet it only takes } horse power to drive. 
Its great advantage over the ordinary reciprocating 
sifters, to be noticed presently, is in the readiness 
with which the riddles or sieves can be changed by 
comparison with the changing of screens in the other 
design. It is therefore not only specially the 
machine for small iron and brass foundries, but is 
useful for distribution about local areas in the 
larger foundries equipped also with the reciprocating 
machines. The convenience of rapid changing of 
hand riddles and sieves therefore appeals to the 
foundryman. 

To press electricity into this service is one of | 
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Mixer oF Dovusty Roratinac Type; 
Messrs. ALFRED HERBERT, LIMITED, 
CovENTRY. 


the later developments. Fig. 816, page 873, illus- 
trates a motor-driven mechanism on which the 
ordinary round riddles or sieves can be used and 
changed instantly. It is also portable on a barrow- 
like carriage. The motor fitted is of } horse-power, 
though the work is done with an expenditure of 
only } horse-power. The motor speed is reduced 
by the two spur-gears indicated by their dotted 
circles, the whole being encased. An eccentric on 
the wheel-shaft reciprocates the riddle-holder 
rocking on rods A pivoted to the frames below and 
above. The spring clip by which the riddles are 
held and released is seen in section at B. The 
output with a riddle 19 in. in diameter of ,',-in. 
mesh is about 2 tons per hour. 

The Deane sand-riddler and sifter is a very 

pular design, utilising as it does the ordinary 
pand-riddles and sieves, and being operated either 
by compressed air or steam. The engine is 
mounted on a tripod stand, seen in the general 
arrangement, Figs. 817 and 818. It imparts the 
reciprocations to the sieve, which rocks on rods A, 
een to the legs of the tripod below. The 
rame B, which receives the sieve, is attached 
directly to the piston-rod. The engine, Fig. 819, 
is that of the Deane steam-pump, which is suitable 
also for compressed air. e direct action of the 
valves permits of high s s without injury. The 
action is cushioned. e whole of the mechanism 
is encased as shown, to protect it from injury b 
the sand. Roughly pecking, two men can shovel, 


and the machine can deal with a ton of sand within 
five minutes. The same design is employed, with the 
substitution of an electric motor for the engine, 
to suit those foundries which are equipped with 
electricity, but not with compressed air or steam. 
These machines are portable, but where a fixed 
machine is desirable the riddle is swung from a 
bracket bolted to a post, the bracket also support- 
ing the engine. 

e Globe Pneumatic Engineering Company, of 
London, E.C., make a portable pneumatic sand- 
riddler, Figs. 820 and 821. The riddle is recipro- 
cated, rocking on the vertical links. The mecha- 
nism of the engine is shown by the sectional view, 
Fig. 822. The piston is of the differential type. 
In the position shown, the air which has driven 
the piston towards the left is now passing from the 
interior of the cylinder along the passage A to the 
larger diameter of the piston, thus driving it for- 
ward, the valve being held in the position shown by 
reason of the pressure on its larger diameter. 

As soon as the end B of the piston passes 
beyond the e C, the pressure in the chamber 
D becoming — all the time, the air-pressure on 
the area E of the valve is sufficient to drive the 
valve to the right, thereby connecting the air supply 
to the port F and the passage A, and allowing the 
air to act on the smaller diameter of the piston. The 
high pressure then drives the piston towards the left. 

The round riddle or sieve is not suitable for 
dealing with the rougher grades of sand, such as 
raw sands and old floor-sands, but chiefly for the 
finer facing and core-sands. The reason is that the 
lumps in raw rough sand and the particles of 
iron in the floor sands remaining in the riddles 
choke them, and set up increased resistance to the 
operating mechanism. These materials, therefore, 
must be treated in the open-ended oblong framed 
riddles, from the end of which the lumps are thrown 
out. Three examples of such sifters, by the Badische 
Maschinenfabrik, of Durlach, are illustrated. Figs. 
823 and 824 show a type in which a single main 
frame A carries the sieve, being mounted on spring 
uprights B, B, consisting of flat bars of steel, which 
support the frame, but which permit the latter 
freedom of movement under the coercion of the 
cranks and connecting-rods. The sieve frames are 
provided with handles a, a, by which they are laid 
within and lifted out of the main frame, the lifting 
out being necessary for the removal of the lumps. 
The only difference in this machine and that shown 
by Figs. 825 and 826 is in the method of fixing. The 
first is independent, having a column to carry the 
belt - pulleys and driving - shaft, so that the 
machine may be set up in any L of the 
|foundry. The other is set next a wall, to which 
‘brackets are bolted, to carry the bearings for 
‘the driving-shaft. A third machine, Fig. 827, 
is of the double-framed design, the inner frame 
| being reciprocated within an outer one by com- 
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pressed air. The frames are of wood, the outer 
one being supported on wooden legs. The inner 
one swings within the outer under the direct action 
of the reciprocating piston. 

Fig. aD8, ‘page 873, shows a sand-sifter of 
another kind, but still suitable for old, used sand 
In this type the riddle has not to be lifted out, but 
is slo to discharge the lumps. The riddle is 
carried in a frame to which a reciprocating move- 
ment is imparted by a belt-driven shaft carrying 
two eccentrics, one on each side of the frame. 
The sieve-frame is carried on four pivoted links, 
through which the rocking is imparted. The out- 
put of these machines is given on a basis of 4-in. 
mesh sieves. ‘Three sizes are built. In the smallest, 
with a length of 43 in. and width of 29 in., the capa- 
city, or output, is 34 to 5 tons per hour, 1 horse- 
power being required todrive. In the largest, with 
a length of 79 in. and width of 47 in., the capacity 
is 11 to 14 tons per hour, 2 horse-power being 
required. The example illustrated is by the L mdon 
Emery Works Company, of Tottenham, London, N. 

Fig. 829, paye 874, shows a sand-shaker driven 
by compressed air, built by the Consolidated Pneu- 
matic Tool Company, Limited, of London, S8.W. 
Here the reciprocations are not effected through 
spring links, but the sieve-frame instead runs on 
four rollers, the bearings of which are carried on bars 
below. The machine is portable, and the framework, 
though light, is rigid. A discharging-shoot is fitted 
at the lower end of the frame. 

A sand-riddling machine of another kind, driven 
by compressed air, is shown by Fig. 830, and is 
termed a sand-riddling and separating machine. 
It is built by the Poeumatic Engineering Appliances 
Company, Limited, of Palace Chambers, Westmin- 
ster, S.W. The figure illustrates one design of 
two. In this the object is to deal with the old 
sand knocked out of the moulding-boxes, which 
has nails and particles of iron intermixed. There 
are therefore two screens on the top frame. The 
upper screen, of coarse mesh, throws off the par- 
ticles of iron, which slide down the front flap of 
the machine to the right. The sand drops through 
to the lower screen of finer mesh, and is riddled 
through it, falling on the ground below. Particles 
which cannot pass through this are thrown out 
down the hinder flap to the left. The machine 
will riddle 12 tons of sand per hour. The other 
design of machine is for dealing with new sand, 
and thus it does not require the screen at the rear. 

A sand-riddler and separator by the Globe Pneu- 
matic Engineering Company, Limited, of London, 
E.C., is illustrated in general views and in details 
by Figs. 831 to 835. The shaker or screen-box 
runs on ball-bearings, five balls on each side being 
seen at a in Fig. 831, and in detail in Fig. 834, 
and protected by the guard seen in this figure. 
The building up of the angle-iron frame for the 
two screens will be observed. The coarse screen 
has }-in. mesh, the fine one }-in. mesh. 

In the foregoing machines the sand drops under- 
neath,and the coarse débris is thrown down the flaps. 
In another form, fitted with a tray below the sieve, 
the sand is conveyed to the rear, by which arrange- 
ment the labour of digging it out from below is 
avoided. It comprises, Figs. 836 and 837, a tray A 
fastened at the front, and sloping well backwards 
to the rear, where it discharges the sifted sand 
either into a store-room or into conveyors, or into 
mixing - machines for sutomatic sand - preparing 
plants. The lumps which tumble off the tail of the 
sieve are ground up elsewhere. These machines 
are built in four sizes by the Badische Maschinen- 
fabrik, of Durlach. In the smallest the sieve 
measures 3 ft. 34 in. long by 1 ft. 8 in. wide, and 
deals with 35 cub. ft. of sand = hour, taking 
# horse-power to drive. In the largest the sieve 
is 6 ft. 7 in. long by 3 ft. 114 in. wide, deals with 
282 cub. ft. fring Ben and takes 2 horse-power to 
drive. The mechanism is carried on cast-iron side- 
frames tied with cross-bars. The sieve-frame and the 
tray are rocked in unison on links pivoted in the 
frames, and reciprocated by the fast belt-pulley on 
a shaft which actuates two eccentrics. Sieves are 
interchangeable in the frame. The usual size is 
one of 2-in. mesh. 

Figs. 838 and 839, page 875, illustrate one of the 
return conveyor designs by Alfred Gutmann A.-G., 
of Altona-Ottensen. The sieve and tray are rocked 
as one, pivoted on the side links actuated by the 
eccentrics on the shaft, the connecting-rods being 
carried underneath the sieve. 

A recent mixer manufactured by Messrs. Alfred 
Herbert, Limited, of Coventry, resembles the 





Sellers’ in its external appearance, but it differs 
therefrom in being of double-cage type having 
two pairs of discs with prongs rotating in opposite 
directions, similar in this respect to the double- 
cage machines of horizontal-shaft type recently 
illustrated. But the details are all worked out 
differently from these. Instead of using two belts 
to drive the concentric shafts in opposite direc- 
tions a single belt-pulley suffices, driving through 
bevel gears. The drawiags and photograph, Figs. 
840, 841, and 842, illustrate this and other details. 

The belt-pulley on the driving-shaft A carries a 
bevel gear which engages with bevel gears B and 
C, the first being below on the central shaft D, the 
second above on the encircling hollow shaft E, and 
thus the two are rotated in directions opposite to 
each other. A supply of lubricant is contained in 
the gear-box F. The shafts are provided with 
ball-bearings. The whole driving mechanism is 
thus entirely enclosed and sand-proof. The shaft 
D carries the upper disc G, which has two or 
more concentric rows of pins, as a,b. The 
hollow shaft E carries the lower disc H, which 
has concentric rows of pins c, d, two or more in 
number. The pins in the rows which are of 
smallest diameter are spaced more widely apart 
than the outer row. This corresponds with the 
condition of the sand, which is lumpy when it is 
first thrown in through the hopper, but becomes 
broken as it is thrown out from the centre to the 
circumference. The diagram, Fig. 841, shows that 
the pins « are fitted directly into the upper dise G, 
these pins carrying a ring J, to which the outer 
row of pins b is attached and connected with a 
stiffening ring K. On the other disc H the pins 
are arranged directly. The dome-shaped casing L 
directs the mixed sand on to the floor. The gears 
are of steel, case-hardened ; 15 horse-power is 
required for driving. The driving-pulley on the 
shaft A is 9 in. in diameter by 5} in. wide. The 
spindles should make between 700 and 8U0 revolu- 
tions per minute. 





THE PHYSICAL SOCIETY’S EXHIBI- 
TION OF SCIENTIFIC APPARATUS. 
(Concluded from page 855.) 

In concluding our notices of the exhibits we take 
the firms not yet mentioned in alphabetical order. 

The Cambridge Scientific Instrument Company 
showed several interesting novelties. The cloud 
apparatus of Mr. C. T. R. Wilson, for ionisation 
research, was one of these; we have described it 
in connection with Sir J. J. Thomson’s Royal In- 
stitution discourses. The bomb calorimeter of 
Professor C. Féry is designed for routine coal- 
testing of coal samples about 2 grammes in weight, 
and the indicator is calibrated in calories per 
2 mes. The apparatus is of the Mahler type, 
but is lighter and has no water-jacket; it forms a 
brass cylinder less than a foot in height. The bomb 
is held in position inside the cylinder by two con- 
stantan discs, which are soldered to the bomb and 
also to the vessel and form one element of a thermo- 
couple, the bomb being the other. The coal is put 
in a cup and burnt in an oxygen atmosphere, being 
lighted by a nichrome wire. There being no water 
in the apparatus, the combustion of the coal causes 
a rise of about 20 deg. Cent. (instead of the usual 
2 deg.), and this rise can be read to less than 
0.1 deg. The whole test, not counting the weighing 
of the coal, requires 5 minutes, and the corrections 
are reduced to an allowance for the weight by 
eee the sample differs from the nominal 2 grammes 
weight. 

e H. and M. thermograph—we deprecate the 
ractice of using initials of unknown meaning—of 
ohman and Maurer, of Rochester, New York, 

also shown, is a cheap, strong instrument for accu- 
rate measurements up to 1200 deg. Fahr., suitable 
for registering the temperatures of superheaters, 
flue gases, feed water, economisers, cold stores, 
&c. The action depends upon the pressure of the 
mercury contained in a strong steel bulb, a few 
inches in length in the specimen on view, con- 
nected by a flexible steel capillary tubing (about 
5 ft. in length) to a Bourdon spiral gauge. Varia- 
tions in temperatures, causing variations in pres- 
sure, move the Bourdon gauge, whose pointer 
travels over a revolving chart 9} in. in diameter, 
which is very clearly divided. Owing to an in- 

ious device, it is claimed, temperature changes 
in and around the capillary tubing (which is 





painted with aluminium), have practically no effect 


The new pyrometer outfit of the Cambridge 
Company has especially been designed for the use 
of tool-hardeners and is applicable in cases, where 
the temperature measurements must be accurate. 
The thermo-couple (platinum and platinum-iridium) 
is protected by a removable steel sheath, and is 
connected by means of patent compensating leads 
to a slate panel of 16 in. by 12 in., on which the 
indicator and a special three-way switch are 
mounted. A small accumulator is also connected 
to two terminals on the board. The indicator 
itself is. graduated on two separate scales, of 0 to 
500 deg. Cent., and 450 to 900 deg. Cent.; by 
changing the position of a switch, the pointer can 
be made to read on either scale; the scale divisions 
represent 10 deg., and estimates can be made with 
an accuracy of 1 deg. The Whipple temperature 
indicator, also shown, has recently been fitted with 
a pivoted (instead of a suspended) galvanometer 
to make the instrument more portable. 

The exhibit of the Cambridge Company which 
excited most attention was the cardiograph outfit 
for research. Though not in our line, the appa- 
ratus involved several features of general interest. 
The instrument comprises an Einthoven galvano- 
meter, a plate camera and a continuous - paper 
camera, an automatic projection arc-lamp, a switch- 
board, and two types of time markers, the whole 
being mounted on two (or one) tables. The 
Einthoven chord galvanometer has a _ chord 
of glass, silvered, 2 » in diameter, stretched 
in a veitical gap, nearly 3 mm. in width, between 
two big soft-iron pole pieces; the magnetic flux 
is 20,000 lines per sq. cm. Glass is more dead 
beat than quartz and preferred for this reason, 
except for suspensions. The plate in the camera 
travels slowly upward at rates ranging from 
0 to 25 cm. per second, as soon as a weight 
is released. By means of a compound slide any 
desired fraction of the plate can be exposed, 
and the three ‘‘leads” of a patient can be 
recorded on the same plate side by side. The con- 
tinuous-paper camera takesa roll of bromide paper, 
75 metres in length, 80 mm. wide, and gives a 
speed ranging from 15 mm. to 180 mm. per second. 
An auxiliary apparatus comprises a sensitive micro- 
phone, mounted in a heavy iron ring, provided 
with a Julius anti-vibration suspension. 

The Helsby Wireless Telegraph Company, of 
25, Victoria-street, had two novel apparatus on 
view, the inventions of Mr. F. J. Chambers. The 
one, the Helsby spark-discharger, consists of two 
equal parallel shafts, revolving close to one another, 
each built up of (fourteen) discs of electrolytic 
copper, insulated from one another by air spaces, 
and electrically joined in series. The diameter of 
a disc is 34in., the thickness 3 in., and a central 
groove is turned into the circumference of each 
disc ; the distance between adjoining rims of the 
two shafts is 0.01 in., and this is thus the spark 
length, the corresponding discs of the two shafts 
being in the same plane. The discharger is de- 
signed for 2 kw. sparks. The other apparatus was 
a vibration-proof crystal-detector. In a dise which 
can be turned by hand in a vertical plane are fixed 
six crystals of galena, or rather six squares built up 
of galena crystals, all embedded in a soft alloy. 
In front of the disc stands a needle point of brass, 
the stem being under the gentle pressure of a 
folded flat spring, so that the point will make con- 
tact in spite of vibrations. The whole apparatus is 
mounted on an ebonite plate, which is suspended 
from four short pillars. Crystal receivers are a 
little unreliable in so far as they may work for 
weeks or for years ; hence the need for exchange- 
able contacts. 

Several of the instruments exhibited by Marconi’s 
Wireless Company were improvements of apparatus 
noticed last year. In the decremeter the measure- 
ment of the decrement of an oscillatory circuit, or 
of a wave-length, coupling, inductance, Xc., is 
effected by means of a thermo-junction and a low- 
resistance galvanometer, replacing the sliding 
inductance contact of last year. The selective 
valve receiver consists of three inductively-coupled 
circuits. The knapsack transmitting and receiving 
set will communicate over distances of 15 miles ; 
it requires four men to work it ; a crystal detector 
is used in the receiving circuit. The new adjust- 
able ebonite disc condenser of a capacity of 0.011 
microfarad does not contain any rubbing contact, 
all the connections being made flexible, and the 
zinc plates are provided with two lugs each. The 
new universal crystal receiver is designed to work 
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metres. The crystal is fixed in an arm (one of 
three) swinging in the horizontal plane ; the other 
contact is either also a crystal (carborundum) or a 
steel point. The crystal device is protected by a 
screening box automatically to be cut out when 
the instrument is transmitting ; the crystal is not 
directly connected with this relay. The primary 
windings of the coupling inductances are each 
wound in three portions, which are connected in 
series for long wave-lengths. 

The radiogoniometer of the Marconi Company is 
used for determining the position of a ship or of a 
wireless station. It consists of two equally wound 
coils fixed vertically at right angles to each other. 
An exploring coil is fitted into the space enclosed 
by these coils, and works on a vertical axis. The 
position of the exploring coil is read off on the 
circular scale calibrated from 0 deg. (ahead) to 
180 deg. (astern) on the top of the box containing 
the whole apparatus, and the pointer is turned 
until the telephone signal, received through the 
intermediation of a detector (a valve or a crystal 
rectifier connected with the exploring coil by 
flexible leads) is loudest. The two fixed coils first 
mentioned are cut at their centres for the insertion 
of tuning condensers. 

Messrs. Nalder Brothers and Thompson, Limited, 
of 34, Queen-street, E C., exhibited an apparatus 
which has found application in mines and else- 
where for recording the insulation resistance 
and for indicating the leakage current flowing 
from phase-current mains on low or high-tension 
circuits. Our Fig. 1 explains the general arrange- 


























(3236 A) 





ment of the apparatus for three-phase lines, with 
which the instrument is permanently connected. 
The choking-coil A offers a very high resistance 
to alternating currents, but affords an easy path for 
direct currents from the earthed battery D to the 
combined leakage-indicator and indicating relay C 
and the insulation-recorder B through the leak to 
earth. The recorder B operates on the tapping 
principle, the pen being pressed against the card at 
intervals of half-a-minute by the clock which turns 
the drum. In series with this recorder is an indi- 
cating - relay C, which ordinarily measures the 
leakage current and is fitted with an electromagnetic 
contact adjusted to trip the circuit, so that 
the fuse F is blown, and the shunt circuit of the 
alarm bell is closed by the discharge bridging the 
gap on this circuit as soon as the insulation of the 
system falls below a predetermined limit. The 
50-volt battery consists of dry cells. A minor 
novelty of the same firm is a telethermometer 
especially designed for use in cold-storage houses. 
The resistance thermometers, placed at various 
spots, consist of coils inserted between two con- 
centric copper sheaths, forming a hollow tube 
about 4 in. in length, from which the leads go toa 
switch-box and to a megger. 

Mr. Robert W. Paul, of 31, Leicester-square, and 
Newton-Avenue Works, New Southgate, N., had 
grouped his very numerous exhibits in thirteen 
classes. New types of unipivot instruments were 
to be seen in great variety. The recent improve- 
ments in alternating-current dynamometer instru- 
ments included the J. T. Irwin astatic dynamo- 
meter, which is said to be practically uninfluenced 
by external fields even if irregularly distributed. 
The two moving coils A, B (Figs. 2, 3, and 4) 
are of D shape, with their straight limbs adjacent 
and close to the axis of rotation; the current 
flows through them at any moment in the same 
direction. They are mounted side by side on a 
disc of mica, which is pivoted or suspended in the 
radial field from two fixed parallel coils joined in 
opposition ; in one a the plane of the mov- 
mg coil is parallel to the plane of the fixed 
coils. The natural period of the moving system 


is high, and effective air-damping is provided 


The close juxtaposition of the coils eliminates 
errors due to external fields. High sensitivity and 
quick working are claimed both for the suspended 
and the pivoted forms, and portable instruments 
measuring the volts, amperes, and watts are con- 
structed on this plan. In the Irwin reflecting 
dynamometer the moving coil has a robust suspen- 
sion and a periodic time of 1 second. The resist- 
ance of the fixed coil is 0.03 ohm, its inductance 
9.10-* henry ; the moving coils have a resistance of 
20 ohms and an inductance of 3.10~ henry. When 
they are fitted with a mirror of 1 metre radius a 
full-scale deflection is obtained with 0.01 ampere in 
the moving coils, and 6 amperes in the fixed coils. 





Fig. 
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The thermal instruments for alternating and 
high-frequency measurements, as yyw es by 
Mr. Paul, consist of a fine wire of refractory 
material which is heated by the current; the 
temperature of the wire is measured by a minute 
thermo-couple connected to a unipivot millivolt- 
meter, which is calibrated for direct reading of 
alternating currents or pressure. Both the heater 
and the thermo-junction are mounted in an ex- 
hausted bulb, which is fitted with contacts, so that 
it can readily be inserted into the instrument. For 
use with existing millivoltmeters (which have a 
sensitivity of 2.4 millivolts for full-scale deflections) 
this device is put up as a separate interchangeable 
attachment, to which range-multipliers may be 
added, so as to cover any required values of 
amperes and volts. 
he instruments of the G. W. Harris ohmmeter 
class comprise the ‘*‘ Omega ” insulation. meter, the 
generator and the ohmmeter of which, although 
titted in the same case, are each self-contained. 
The generator can give 250,500 and 1000 volts, and 
is provided with a free-wheel handle. In the self- 
contained, low-reading bridge the resistances are 
mounted in a novel manner. The coils are con- 
tained in a drum which may be rotated by a. fixed 
shaft, and connections are made by means of a 
laminated brush, which spans between the scg- 
ments of one face of the drum and the contact ring 
on the other. The new rail-bond tester is a very 
simple instrument mounted in the handle of a three- 
legged shaft ; the three legs are fixed in the tame 
plane, and each ends in a steel point, the middle 
point being pressed down bya spring. The legs are 
so placed on the rail that the bond is between legs 1 
— 2; and the rail-length between legs 2 and 3 
(about 15 2 serves as standard, the instrument 
(a differential galvanometer) indicating the resist- 
ance of the rail-bond in terms of the rail, inde- 
pendently of fluctuations of the current just 

ing through the railand bond. The ordinary 

nd resistance is found to be 2 or 3 standard 
lengths ; 5 would be a bad bond. 
The string galvanometer of Dr. H. S. Souttar 
was described before the Physical Society last year. 
It provides a very accessible mounting for strings 
fitted horizontally in very powerful fields. The 
string is a glass tube, 2, outside diameter, 
chemically silvered ; the string resistance is about 
10,000 ohms, and the carriers are interchangeable. 

Among the new temperature-measuring devices of 
Mr. se pe a compensator for cold-junction errors. 
The trouble with tubular pyrometers is that the heat 
creeps up the tube and reaches the cold junction. 
The position of the index of the millivoltmeter 
has therefore to be altered, to correspond with 
the temperature of the cold junction, or some cor- 
rection has to be effected on the lines of the resist- 
ance thermometer ; this latter paw can also 
be utilised to expand a pertion of the scale of the 


small electromotive force supplied by a Wheat- 
stone bridge device, which is included in the head 
of the couple. The bridge consists of copper and 
of manganin coils ; under ordinary conditions no 
current flows through the bridge ; when the thermo- 
current is passing, the copper resistance increases 
and the couple is being corrected. The thermo- 
couples may be of noble or of base metal. 

In the new maximum and minimum alarm thermo- 
meters of Mr. Paula steel tube contains a bar of invar 
and copper, coiled to a helix ; this helix is directly 
joined to the pointer which plays over a divided 
arc ; two other radial pointers on the sides of the 
indicator can be set at the desired temperatures. 
In the radiation pyrometer the receiving tube of 
copper encloses a conical tube of glass, about 4 in. 
long, and the couple is fixed at the far, open end 
of the cone. 

The Paul 2 pee for high-frequency measure- 
ments of small and large capacities, on the Carey- 
Foster method, due to Mr. A. Campbell, of the 
National Physical Laboratory, have been improved 
by placing all the connections inside the box. The 
Campbell microphone hummer has been converted 
into a multiple-frequency hummer. The hummer 
is a steel A, which is joined at the one end toa 
microphone and is kept vibrating byan electromagnet 
placed underneath therod. Instead now of having 
only one rod for an instrument, nodal plates 
have heen fixed on the base-plate, into the slots of 
which triangular pieces of ebonite can be pushed, to 
serve as rests(two in each case)for the respective rod, 
which is provided with two grooves to fit over the 
rests. The six rods shown, lengths up to about 16in., 
of various thicknesses. correspond to frequencies 
of 500, 800, 1000, 1500, 2000, and 3000 periods 
per second. The object of the hummer is to pro- 
vide sinusoidal currents of selected frequency. 

A new type of artificial standard telephone cable 
and the Irwin optiphone for recording speech- 
waves (mentioned last year) were also shown in 
operation by Mr. Paul. The cable was designed by 
Mr. B. 8. Cohen ; it can be adjusted from 1 to 50 
miles by steps of 1 mile with the aid of four-pole 
throw-over switches, much more rapidly than by 
means of plug or single switches. h section is 
separately removable, and is enclosed between 
shielding sheets of aluminium. 

The Synchronome Company, Limited, showed 
both a typical observatory time installation and a 
commercial time installation, both working. The 
initial time is made and recorded by a synchronome 
astronomical regulator and a circuit of subsidiary 
dials indicating time second by second. In the 
commercial instrument the controlling pendulum 
has been improved by the introduction of the 
inertia escapement invented by Mr W. H. Shortt. 

Messrs. H. Tinsley and Oo., of Stanley House, 
Eldon Park, South Norwood, S.E., showed further 
improvements of their instruments, most of which 
are due to Dr. C. V. Drysdale. The alternating- 
current potentiometer, for frequencies between 25 
and 500 per second, is said now to give readings 
accurate within 0.1 per cent., and phase-angles 
correct within 0.1 deg. The phase-shifting trans- 
former used in connection with this potentiometer 
will give a sine wave, even in presence of iron, at 
all angles of its secondary, the harmonics being 
eliminated so as to reduce the error to 2 
in 10,000 ; it is being adopted by electric-light 
stations for measuring alternating currents of several 
thousand amperes. In a similar instrument for 
telephone research the phase-shifting transformer 
will be accurate for frequencies of 2000 cycles per 
second ; a moderate voltage -~ is required to 
overcome the extra impedance at high frequencies. 
How well these instruments work was proved 
by a diagram recording experiments made on 60 
miles of a 100-mile cable of artificial standard tele- 
phone line. Potential terminals were inserted every 
5 miles for the investigation of attenuation and 
distortion of current. e attenuation of this line 
at 1060 cycles per second was enormous, yet the 
potentiometer readings were easily obtained. The 
effect of the inductance of the receiving instrument 
in compensating for the capacity of the line was 
clearly seen at the receiving end. The phase dis- 
placement amounted to 360 deg. as regards voltage, 
and the current twist to 376deg. The new phase- 
shifting transformer of Dr. Drysdale, for meter 
testing, will give pure sine curves and constant 
voltage at all angles and be correct within 12 minutes 
of arc ; it is compensated for the reaction of the 





thermo-electric indicator. In the former case the 





by the mica vane, which turns in a closed chamber. 


heat of the cold junction is compensated for by a) 





secondary winding and will work on single-phase 
circuits. The standard watt meters for single and 
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polyphase loads are made with stranded cables, and 
give four ranges by means of a metallic commutator; 
the chief new improvement is that the instruments 
are astatic. 

The stroboscopic slip-indicator of Dr. Drysdale 
registers directly the percentage slip of induction 
motors on a linear scale. A disc bearing a series 
of geometrical diagrams (hexagons, cubes, &c.), is 
attached to the motor, and is being viewed through 
the stroboscope ; a rotating wheel is moved down a 
horizontal cone by a screw motion until the disc 
ap stationary ; the slip is then read off within 
0.05 per cent., and the instrument is self-checking 
and takes no power from the circuit. If the roller 
is driven at constant speed, the stroboscope can be 
used for the absolute measurement of speed. 

Messrs. Townson and Mercer, of 34, Camomile- 
street, showed alundum refractories, yellowish or 
almost white in colour, cores, tubes, dishes, boats, 
crucibles, muffles, and other for gas-furnaces, 
made by the Norton Grinding Company, of Wor- 
cester, Mass. Alundum, electrically fused alumina 
prepared from purified bauxite, has become a 
valuable refractory material. The ‘* Metrogas”’ 
apparatus of the firm, for the estimation of nitrogen 
in coal-gas, is due to Mr. Edward V. Evans; it 
absorbs or burns the constituents until nothing but 
nitrogen is left, whose volume is determined. 

The chief feature of the exhibits of the Weston 
Electrical Instrument Company was an alternating- 
current switchboard, fit with single and poly- 
phase wattmeters, frequency-meters, power-factor 
meters, and synchroscopes, and also with instru- 
ments of the moving iron type for circuits of 2000 
cycles per second and any wave-form. The synchro- 
scope for synchronising alternators is due to Dr. 
Drysdale, and is of the synchronising voltmeter or 
lamp type, which is convenient, but reliable only 
when the instruments are switched in at the exact 
moment of coincidence of phase, and deficient 
because they do not show which of the two machines 
is the faster. The Weston synchroscope meets 
those objections in the following way :—If alter- 
nating currents be applied, the fixed and the moving 
fine wire coils of a dynamometer wattmeter will mark 
zero when the voltages are exactly in quadrature. 
By joining a small inductance in series to the one coil 
and a condenser to the other, the zero can be secured 
for the position when the phases coincide. Thus 
the lamp should be bright and the wattmeter at 
zero at the moment when the second machine is to 
be thrown in without shock. The experimenter 
would not know, however, whether the incoming 
machine is too fast or too slow. But the problem 
can be solved by combining the two expedients, by 
making the lamp illuminate the scale. For if the 
machine is fast, the pointer will swing—as a study of 
the current curves would show—from left to right 
while the lamp is bright, and swing from right to left 
when the lamp is dark. As a consequence the back 
swing is not seen, and the pointer will not appear 
to oscillate, but will seem to rise and set like the 
sun, — up on the left and becoming dark on 
the right. hen the incoming machine is slow, 
the apparent motion is reserved. The actual 
instrument looks like a wattmeter ; the dial carries 
a bold mark at the centre, with one arrow marked 
‘* fast” pointing to the right, and another marked 
‘*slow” pointing to the left ; the lamp is behind 
the dial. 

Several of the exhibits of Messrs. Alexander 
Wright and Co., of 1, Westminster Palace 
Gardens, were devised by Dr. Leonard Levy, 
M.A., F.LC., to meet the requirements of the 
Coal Mines Act of 1911. According to this Act, 
the air in places fit for working or for passing 
therein is not to contain less than 18 per cent. of 
oxygen or more than 1} per cent. of carbon 
dioxide, and the intake airway shall not be 
deemed normally free fror: inflammable gas if six 
samples, taken at intervals of not less than four- 
teen days, contain more than } cent. Further, 
no lamp other than a locked safety lamp shall be 
used in any seam where the return eurrent per- 
centage of inflammable gas exceeds }$ per cent.; if 
the gas percentage should in any place exceed 1} 
the electric current in cables is at once to be cut 
off. These laws call for very simple, reliable a 
apm which Dr. Levy seems to have supplied. 

n the fire-damp (methane) estimation apparatus 
the estimation can be carried out in situ in the 
most fiery mine within two minutes ; the apparatus 
weighs 8 lb. complete with its mercury and accu- 
oe cell, ant fits into a case 13} in. by8 in. 

y 3 in. 


The measuring-tube A (Fig. 5) is sur- 





rounded by a water-jacket, and calibrated in per 
cent. of methane. B is a cock with L-shaped 
bore, which renders it impossible inadvertently to 
put the oxidation-tube C in direct communication 
with the air. Tube C is entirely surrounded by a 
water-jacket and of a novel type ; the fine capillary 
tube of quartz cortains an axial platinum wire, 
which is heated by the current of the cell J; a 
spiral spring takes up the expansion of the wire. 
e current will flow as soon as the mercury, rising 
in the tube A, is made, by raising the funnel F and 
rubber tube E, to reach the contact D. The com- 
bustion of the methane yields carbon dioxide and 
water, and the contraction of volume is equal to 
twice the volume of methane present. The gradua- 
tions 0.25, 0.5, and 1.25 per cent. are marked in red, 
in accordance with the Act. By two examinations 
an accuracy of 5,);5th is said to be easily obtain- 
able by inexperienced hands, since no chemical 
knowledge is required; the electric current is 
always made and broken in the enclosed tube A. 


Fig. 5. 


(3e36.c) 





The complete examination of mine air is accom- 
plished in another similar apparatus of Dr. Levy, 
which is equally safe and accurate ; carbon dioxide 
and oxygen are also determined, the former by 
means of caustic potash, the latter by pyrogallic 
acid. The circuit is in this instance closed by 
pressing on a membrane stretched over a mercury- 
cup. The air is drawn into the measuring-tube 
by raising and lowering a mercury reservoir ; it is 
then passed through potash and back into the 
measuring-tube to measure the reduction in volume; 
it is afterwards fired, and the contraction in volume 
is determined ; the oxygen is then absorbed. This 
apparatus requires a slightly larger case, and weighs 
complete 11 Ib. 

The firm further exhibited several simplified 
forms of Orsat apparatus, weighing 7 lb. when 
fitted with four tubes, and less in still simpler 
forms. The J. G. Taplay combustion-gas analyser 
is intended for the determination of hydrogen, 
methane, and nitrogen in illuminating and other gas 
As in the apparatus of Messrs. Townson and Mercer 
above mentioned, the inflammable gases (various 
hydrocarbons whose determination is necessary 
for calculating the calorific power of the gas) are 
not exploded, but burnt with copper oxide in a 
burner-heated glass tube. The reagents required 
comprise bromine, and a Bunte burette is used. 


volume of gas which will not react in any way is 
measured, and taken as nitrogen. 

Dr. Levy also exhibited samples of palladium 
and platinum-plated metals and of gold mirrors. 
The Simmance and Abady patent gravitometer, 
also shown by Messrs. Wright, was described by 
us last year, when the Exhibition was held on 
about the same date. The improved gravitometer 
can now be used for gases lighter and heavier than 
air, a weight being attached to the bell when the 
gas is too light ; the bell has been enlarged. 

In conclusion we would like to mention that many 





instruments were shown in operation, and that in 


The nitrogen is not actually determined, but the ‘ 


most cases adequate provision had been made for 
enabling visitors to obtain information. There 
were, however, a few exceptions. 








NOTES FROM THE UNITED STATES. 
LADELPHIA, December 11. 
SuipMeEnNts of Lake ores for the year total 48,220,000 
tons, as against 43,442,000 tons in the previous year. 
The output of pig iron for the year will be 29,700,000 
tons, as against 26,094,000 tons in the previous year. 
Rolled iron and steel production for the year will 
be in excess of 25,000,000 tons, as against 21,600,000 
tonsin the previous year. Seldom, if ever, have blast-fur- 
naces been so pushed as during the past ninety days, 
Ten of the Carnegie furnaces have been idle a week, 
and this will create some trouble. Pittsburg mills are 
scouring the East and the West for steel billets. 
Forging billets have been pushed up to 35 dols, 
Connelsville coke has slightly weakened. The inde- 
pendents have demanded that the Steel Corporation 
shall advance prices on tin-plate and wire products, 
but compliance is refused. The independents strongly 
desire a general advance in finished mill products, but 
the advance will probably not be made. Basic pig iron 
has reached its highest level at 17 dols., Valley delivery. 
Steel plates for prompt delivery have reached 2 cents 
at Pittsburg mills. All the basic and Bessemer fur- 
naces have sold additional lots for winter delivery. 
The week’s business in pig iron is now being done in 
small lots, as many buyers cling to the belief that the 
highest level will be reached. This conclusion is not 
supported by conclusive evidence or general judgment. 
he 22-hour grade of coke commands 4.50 dols. 
for prompt delivery. The bar-mills continue to be 
swamped with orders. Many mills supplying car- 
building material are sold as far ahead as April. 
Foundry scrap and melting steel are sold far ahead, 
and sources of supply are Smee cornered for every 
ton that can be had. Manufacturers are demanding 
the quickest possible delivery of supplies. The sheet- 
mills are booking large spring orders, and there will 
be a great run on galvanised material. The tin-plate 
mills have orders that will absorb their output 
until next June and are selling at 3.60 dols. Three 
vessels are to be built at the local shipyards at 
a total cost of 2,500,000 dols., for the Govern- 
ment service. The pressure for cars continues, 
and this month’s orders will be above the average of 
the year. Locomotive establishments are far oversold, 
and railroad companies in some cases are obliged to 
wait until next spring for engines urgently needed in 
January. Most eastern turnaces have secured their 
supplies of ore. 





CuEmistry In Gas Works.—Mr. W. J. A. Butter- 
field, M.A., F.1.C., delivered a lecture on this subject 
before the members and students of the Institute of 
Chemistry at University College, on Wednesday, the 
18th inst., Professor Raphael Meldola (President) occupy- 
ing the chair. Mr. Butterfield dealt first with the features 
of the gas industry which distinguish it from other 
chemical industries, and especially with the variation 
which is permissible in the composition of the gas pro- 
duced, provided it conforms to the requirements of a 
public gas supply at the present day. These require- 
ments, “ stated, were :—The gas should be that which 
conveyed the test number of heat units to the con- 
sumer at the lowest cost, but the gas also must have a 
strong smell, must give a flame having some, though not 
necessarily a high, natural luminosity, and must not yield 
on normal combustion products which would be harmful to 
human beings or would damage the ordinary contents of 
interiors or the structural materials of rooms, plant, fittings, 
or other apparatus. He then referred to the growth and 
magnitude of the gas industry in this and other countries, 
and estimated the world’s production of town gas in the 
year 1912 at 620,000 million cub. ft., in the manufacture 
of which about 60 million tons of coal would be con- 
sumed, whilst the sale of gas coke would amount to 
30 million tons, the tar produced amounting to about 
3 million tons, the ammoniacal products being equiva- 
lent to about 550,000 tons of sulphate of ammonia. In 
the matter of the annual consumption of gas per 
head of the population, London still headed the _ list 
with over 8000 cub. ft., as compa with about 
6000 cub. ft. for Amsterdam, Berlin, New York, or Paris. 
The most suitable gas for supply in this country was 
characterised by (1) ooies a gross calorific power of 540 
to 580 B.Th.U.; (2) having a specific gravity lying 
between 0.4 and 0.5; and (3) one volume of the gas re- 
quiring 1.0 to 1.1 volume of oxygen for its complete com- 
ustion. In 1910, carburetted water-gas formed 11.8 per 
cent. of the gas supplied from gas works in the Ll nited 
Kingdom, the remainder being coal-gas. @ manufac 
ture of carburetted water-gas was briefly described. 
Carbonising methods were dealt with more fully, espes 
cially in regard to the chemical aspects of modern pro- 
cesses of carbonising in fully charged horizontal retorts 
and in intermittent and continuous vertical retorts. 
The differences between the coke and tar produced in 
horizontal and vertical retorts were shown by means 
of samples derived from the carbonisation of the 
same kind of coal in each case :—(1) In horizontal and 
Dessau es retorts; (2) in horizontal and 
Glover-West foomtionn), vertical retorts; and (3) in 
horizontal and Woodall-Duckham (continuous) vertical 





retorts, 
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THE TURBINE-DRIVEN YACHT 


BUILT AND ENGINED BY MESSRS. YARROW AND ©O., LIMITED, 


“WINCHESTER.” 


SCOTSTOUN, GLASGOW. 














Tue photograph reproduced above, and the drawings 
given in Figs. 2 to 11, on page 822, have reference to 
a pleasure yacht of a somewhat unusual type, and 

ssessed of an exceptionally high speed, constructed 

y Messrs. Yarrow and Co., Limited, Scotstoun, 
Glasgow, for Mr. P. W. Rouss, New York. This 
vessel, the Winchester, is the second of this name 
ordered from Messrs. Yarrow by the same gentleman. 
The first, built in 1909, was 165 ft. long by 16 ft. 
beam, the speed on trial being 26.7 knots, and gave 
such satisfaction that when Mr. Rouss desired a still 
faster yacht, he ordered the second from the same 
firm. This new Winchester, which is shown on 
trial in the engraving, Fig. 1, is 205 ft. long by 
18 ft. 6 in. beam. The contract speed was 32 knots, 
and the mean s obtained on the official trial 
was 32} knots. he yacht was designed by Messrs. 
Cox and Stevens, naval architects, New York, and 
Mr. Long, the chief engineer of the boat, inspected 
the vessel during construction and attended the trials. 

The section and plans of the yacht reproduced on 
page 882, afford a general idea of the internal arrange- 
ment of the vessel. The owner’s accommodation 
is below deck abaft the machinery space (Figs. 2, 
5, 6, and 7), and is decorated in white and gold in 
the same manner as in the previous Winchester. It 
comprises two double state-rooms, two single state- 
rooms, saloon, bath-room, linen store, and toilet- 
rooms. There is a teak deck-house over the entrance 
to the owner’s quarters, internally decorated in polished 
—— The owner’s dining-room, which is imme- 
diately abaft the forecastle (Figs. 2, 4, and 10), and is 
18 ft. long, is decorated in polished mahogany. The 
pantry adjoins the dining-room. The quarters for the 
officers, engineers, and stewards are in the forecastle 
(Figs. 2, 4, and 11), and the crew’s quarters are on the 
lower deck (Figs. 2, 5,and 11). The vessel throughout 
is lighted electrically, storage batteries being fitted 
for use when the generator is stopped. There is steam 
heating in all living spaces. 

The propelling machinery is of the twin-screw type, 
consisting of two Parsons turbines, the high-pressure 
turbine driving the port propeller and the low-pressure 
turbine the starboard propeller, as shown in Figs. 5 
and 8. In the after end of the low-pressure turbine 
there is incorporated the astern turbine. The con- 
denser, Fig. 8, is of the Weir “‘ Uniflux ” type ; the 
body is of steel and the tube-plates and tubes of brass. 
The air-pump is of the “‘ Dual ” type, by Messrs. Weir. 
In the engine-room are also fitted two foreed-lubrica- 
tion pumps by Messrs. Mumford; an air-cooler ; 


fire and bilge-pump by Messrs. Turnbull ; evaporator | b: 


by Messrs. Caird and Rayner ; circulating-pump and 
engine by Messrs. W. H. Allen, Son and Co. The 
dynamo-engine is by Messrs. Reavell, and the dynamo 
by Messrs. Holmes ; the steering-engine is by Messrs. 

Yarrow. 

_Steam is supplied by two of the latest type of 
Yarrow boilers, fitted with the firm’s patent feed- 
heating device, and arranged for burning oil fuel only, 
the oil-fuel sprayers and cones being of the Wallsend 
Slipway and Ragineering Company's type Fig. 9 is 
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Fic. 1. Tae Yacur on TRIAL. 


a section through the boiler-room, and Fig. 5 shows 
the boiler arrangement in plan. In the stokehold 
are fitted two forced - draught fans by Messrs. 
Brotherhood; main and auxiliary feed -pumps by 
Messrs. Caird and Rayner, and oil-fuel pumps by 
Messrs. Mumford. 

Throughout the trial (on the Skelmorlie mile on 
the Firth of Clyde) everything worked very satis- 
factorily, the complete absence of smoke from the 
funnels being very marked. We give below the 
leading observations taken during the trial of this 
fast yacht :— 


Date of Trial es June 25, 1912 
Mean trial draught 4 ft. 0} in. 
Load carried om ian “ss 21 tons 
Steam pressure at boilers . 240 Ib. per sq. in. 
a - high - pressure 
turbine i WI .- 19 » 
Vacuum... : 27# in. 


Air pressure in the stokehold ... 5 in. water gauge 





| 

ew of | Revolutions. Time. Speed. 

knots 

1 } 1220 1 49.2 32.967 

2 1135 1 57.0 30.769 

3 | 1210 1 48.6 33.149 

4 1195 1 54.0 31.578 

5 1180 1 48.4 33.210 

6 1190 1 54.5 31.441 
Mean of mean revolutions 1188.6 per min. 
Mean of mean speed __..... 32.237 knots 
Slip of propellers ... 31.3 per cent. 


The vessel made a most successful voyage across the 
Atlantic Ocean, and has since cruised in American 
waters. 





COLONIAL AND FOREIGN ENGINEERING 
PROJECTS. 


‘ We give below a few data of ee 9 goo t! 
ign engineering projects, announ in the 7) 
Trade. Journal, F particulars a= annem | these 
can be obtained from the Commercial Intelligence Branch, 
Board of Trade, 73, -street, London, E.C. i 

France: H.M. Consul at Rouen reports that the muni- 
cipal authorities at that place have been authorised to 
raise a loan of 425,000 francs (17,000/.) for the pe of 
improving that part of the harbour above the ridges 
which is called the ‘‘ Bassin fluvial,” and which is used 
y barges and river craft, and is not accessible to sea- 
going vessels. : 

Mexico: The following notices of concessions are taken 
from the issues of the Mexican Diario Oficial :—(1) To 
Messrs. Miguel and Abraham Lucas to utilise the waters 
of the River Canada, in the State of Puebla, for irri 
tion purposes. (2) To Sr. Vicente Bortoni to uti 
oe ‘“~¥ of the River Mante, » Sens of ee 

or irrigation rposes. o Sr. Hipolito 
Gutiéres i t' atiination q a bey of aa iver 
ueria Chica, in the State uevo n, for irriga- 
ry purposes. In each of the above cases exemption 


from customs duties is granted for any material which it 
may be necessary to a for carrying out the work. 

South Africa; The Imperial Trade Correspondent at 
Durban reports that the Durban Corporation have de- 
cided to apply for power to borrow sums amounting to 
940,000. for expenditure on public works during the next 
seven years. The estimates of expenditure during the 
current year represent a total of 380,499/., towards which 
sum the Corporation oy ee unused borrowing 
powers to the extent of 365,000/. The following figures 
show the distribution of the estimated expenditure both 
for the current year and the next seven years :— 


1912. Ensuing 


Years. 
£ £ 

Storm-water drainage + és 25,756 100,000 

Sewerage el se am on 7,629 35,000 

Water service .. oe om sa 27,607 100,000 

Tramway extension and repair .. 52,948 100,000 

Telephone extensions ‘“ - 8,689 75,000 
Electrical construction and plant 

taken over from Government .. 75, 100,000 


Ocean beach improvements 


B: 
8232 
8 
s 


Nativecompound and brewery .. 28, _ 
New town hall, &. .. am - 1,800 75,000 
Abattoir and wash-houses. . 22,000 15,000 
Road improvement .. i $1,738 35,000 
ths . se os oe es — 25,000 
Hospital for infectious diseases .. 10,000 25,000 
Sundry works and buildings 55,396 155,000 





Total .. oe -- 880,499 940,000 


The Imperial Trade Correspondent adds that consider- 
able quantities of electric-lighting and power plant, tele- 
phone materials, rails, water-pipes, &c., will be required 
to be imported. 

ypt: With reference to the notice on 864 a 
stating that tenders for drainage works at Port Said wil 
be received up to noon on March 1, by the President of 
the Municipality, Port Said, it is notified that copies of 
the specification, special conditions and form of tender, 
= a er with drawings, may be obtained from Mr. A. L. 

ebb, C.M.G., Queen Anne’s Chambers, Broadway, 
Westminster, London, 8.W., on payment of 5/. 2s. 7d. per 
set. A copy of the general conditions relating to con- 
tracts with the Main Drainage Department, of the speci- 
fication, special conditions, and form of tender, together 
with drawings, may be seen by British contractors at the 
Commercial Intelligence Branch of the Board of Trade, 
where also a few copies of the special conditions may be 
obtained on application. 
zil- The Diario Oficial publishes a decree (No. 9858) 
authorising the Ministry of Ways and Communications 
to arrange for the construction of the Abaeté section of 
the Minas Western Railway. 

Uruguay : The Diario Oficial, Monte Video, publishes 
a notice, issued wos seats of Public Works, approv- 
ing the plans submitted by Francisco Piria for the 
construction of the first section of railway, about 54 miles 
long, to run from the Puerto del Inglés.yp to the south- 
east slope of the Cerro de Pai de Aucar. 

Argentine Republic: The Boletin Oficial publishes a 
degree owes four contracts entered into between the 
General Directorate of Bridges and Roads and Sefiores 
Antonio Ferroe Hijos, Fernando Davreux, Jorge Sabaria 
y Hermano and Anibal Garassino, + for the 
carrying out of paving operations in second, third, 
fourth, and fifth zones situated in Section No. 5 of the ap- 
es to Buenos Aires harbour. The total costof the 





work is put at 1,321,822 pesos (about 115,600.) 























































ee ee ee 






880 





ENGINEERING, 


[Derc. 27, 1912. 





INDUSTRIAL NOTES. 


A LETTER was sent on Wednesday in last week by the 
Bradford Dyers’ Association to the executive of the 
union comes Oe dyers’ wages. There has been a 
dispute as to whether an advance bringing the wages 
up to 7d. an hour shall be given to the employees, or a 


general piece-work system guaranteed, which shall, | 
under certain conditions, bring in the 7d. an hour | 


asked for. A supplementary proposal was made that 
wages should be Ft 10 arent, on condition 
that the piece-work system be adopted within six 
months, and the unions decided to take a ballot on the 
subject. The result was that the union executives 
sent a letter to the masters in which reasons were 
given why the time-rate system was to be preferred, 
and containing a request that a meeting should be 
held to discuss the matter. The letter from the 
masters, sent to the union last Wednesday week, as 
previously mentioned, was to the effect that the 
masters declined to discuss the men’s application, and 
the men decided to take another ballot. At a subse- 
quent meeting of the executive of the Dyeing Opera- 
tives’ Union, in Bradford, an announcement was made 
that 94.7 per cent. of the men employed by the Bradford 
Dyers’ Association, Limited, had voted in favour of the 
handing in of notices. Ic is stated that 96 per cent. 
of the men eer by the Lancashire warp and hank 
dyeing firms, inc uding the British cotton and wool 
dyers, have voted against accepting the offer of the 
masters of an advance of ls. per week. It is ex 
that an offer will be next made by the Yorkshire 
Federation of Employers, and the strike notices 
will be held back until after a meeting. The present 
movement affects about 60,000 workers, and the 
application for 7d. an hour has been made jointly to 
~ sgt all the employers in Lancashire and York- 
shire. 


On Wednesday in last week the inquiry regarding 


ted | 


the Port of London Authority’s bye-law affecting the | 


licensing of lightermen, conducted by the Board of 
Trade, was brought to a conclusion, but it was inti- 
mated by Sir Robert Romer that the report would not 
be issued for some days. The necessity of some revi- 
sion of the apprentices’ indentures appeared to some 
extent to have been framed by the parties concerned, 
these indentures having been agreed upon two or three 
centuries ago. There was a difference of opinion as 
to whether the system resulted in a shortage of men, 
the lightermen’s representative maintaining that it 
did not, and that on the average sixty-six men were 
unable to obtain work every night at wharves in a 
given month. 





The Registrar of Friendly Societies has published 
the trade-union figures for the year 1911. Fiom these 
we gather that the total registered membership in 
England and Wales numbers 2,017,656, but this aggre- 
gate will no doubt have been somewhat increased 

uring the present year, due to the Insurance Act. 
The statistics published by the Registrar show that 
the total income of unions having a membership of 
1,941,755 or 96 per cent. of the whole, amounted to 
3,065,184/. Deducting 402,022/. (the revenue from 
invested funds, &c.), there remains 2,663,162/. to be 
put down to members’ contributions. This represents 
a fraction over 6d. per member per week. The amount 
of expenditure is given as 3,030,501/., of which strikes, 
unemployment, sickness, or superannuation benefit 
absor about 2,700,000/. 


At the end of the recent strike on the North-Eastern 
Railway it was stated that compensation was to be 
given to those men who had remained at work and 
who had been promoted. Five locomotive firemen 
received 100/. each. ‘Chey had signed agreements as 
engine-drivers at a maximum wage of 7s. 6d. a day, 
and when the strike terminated they were offered the 
choice of — the positions to which they had 
been raised, or in lieu thereof a bonus of 100/. each as 
compensation. They accepted the latter and returned 
to the grade they previously occupied. These b muses 
will, it is intended, be contributed to by the 
fines of the strikers who broke their agreements, 
at the rate of a day’s pay every alternate week 
for three months. As many as 750 summonses 
were, it is stated, taken out against the strikers at 
Gateshead and New-astle, but were withdrawn. The 
men, naturally, do not like the fines, and they maintain 
that the company has no legal right to deduct them 
from wages. hae | complain that it is a serious 
matter for them. No doubt it is, but they ought to 
be made to feel that they cannot break agreements 
with impunity. 








It is interesting to know what are the aspirations 
of Mr. Bellamy, president of the Amalgamated Society 
of Railway Servants. On the question of the fusion 
of railway unions he is reported to have said, when 
— at Bishop Auckland on Sunday last, that one of 
the first things to be considered was the bring’ng in 
of all railway men to the union. Whether non unionist 





| men wished it or not, they would have to come in, he 
| said. When this great end is accomplished, there 
resident, be a demand for 
an eight hours day and a minimum weekly wage 
of 30s. Another Labour man, Mr. J. H. Thomas, 
M.P., addressing a meeting of railway men at 
Wrexham, on Saturday Jast, said that no eff rts the 
men had put furward during the last forty years 
had obtained so much for them as the new con- 
ciliation machinery which had been established by 
reason of the railway strike last year, and in 
respect to the majority of the railway companies 
there was no comparison with the condition of a few 
ears ago. Referring to the late trouble on the 
a Railway, he said that it would have 
been better if the men had left the matter of a strike 
in the hands of the union, and not at once taken 
extreme measures, because the union was insisting on 
the companies keeping their contract, and it was only 
fair that the men should keep their engagements also. 
This is, of course, excellent advice, but it will 
probably uot have much effect on the men, at any 
rate if we are to judge from past experience, and 
the very next time the men think it suits their 
convenience they will probably strike again, rdless 
of any agreement. oreover, these words of advice 
from the leaders are beginning to lose weight, seeing 
that little or nothing appears to be done to the men 
in way of punishment by the unions when these glaring 
breaches of good faith occur. 


will, according to the 





On Saturday last the campaign in favour of a 
National Wages Board for Seamen was opened at New- 
port, South Wales, by Mr. J. Havelock Wilson. The 
recent increase in wages that the masters have volun- 
tarily given to the seamen does not appear to be 
appreciated by the president of the National Seaman’s 
and Firemen’s Union. He considered that if it was 
right and proper to have a conference with shipowners 
and officers, similar facilities should be extended to 
the men employed in the stokehold and on the decks. 
The men must, he said, prepare themselves for a big 
struggle, which, however, he hoped would not occur. 
On Sunday there was a mass meeting of the Liverpool 
branch of the Sailors and Firemen’s Union at Liver- 
pool, and a resolution was passed, calling on ship- 
owners to assist in the foundation of the National 
Wages Board. 

It was resolved at a meeting of the Hull shipowners, 
held on Saturday last, to give the sailors and firemen, 
in what are known as the ‘“‘monthly trades,” an 
increase in wages of 103. a month, and in the ‘‘ weekly 
trades” ls. a week, the increase to come into force at 
once. 








The firm of Brunner, Mond and Co., of Wennington, 
Northwich, Silvertown, Sandbach, Middlewick, &c., 
have decided to increase materially their labourers’ 
wages and also to commence a new bonus scheme on 
New Year's Day. It is intended tw credit all the men 
who have completed two years’ service, except those 
on salary, with ls. a week, and youths with 6d. 
The bonuses will be credited quarterly in the company's 
savings bank with 5 per cent. interest. The scheme 
at present in existence will be superseded by this new 
one, and the bonuses will be practically doubled. 
The new wages scheme is considerably higher than 
rates ruling in Cheshire and is on the sliding scale. 
Thus, according to the Newcastle Chronicle, experi- 
enced labourers of twenty-three years of age and 
upwards start at 24s. a week, increasing to 25s. Ordi- 
nary, efficient men commence with 22s. a week and 23:., 
rising to 24s. According to age, men of light physique 
range from 203. to 22s., rising to 24s. he object of 
the scheme, according to the company, is to show 
special consideration to those men who have the least 
margin over and above necessary expenditure. One 
and «# quarter to one and a half time is to be paid for 
overtime and one and a half time on Sundays. 


The monthly report of the Associated Blacksmiths’ 
and Ironworkers’ Society for the four weeks ended 
December 3 last has come to hand. From it we gather 
that the total income during the four weeks named 
amounted to 1079/. 16s. 1d., and the total expenditure 
to 7471, 17e. 104d.—a net gain to the funds of 
331. 183. 24d. ‘Lhe membership at the end of last 
month was 6493, or an increase of 123 over the previous 
month. 





The works of the Thames Ironworks and Ship- 
building Company have been closed, as announced, in 
the following words, by the official receiver :—‘‘I 
regret to state that I am instructed to close theee 
works on this day, Saturday, December 21, 1912. All 
workmen can claim cn Tuesday, De- 
cember 24.” The chairman, Mr. Arnold Hills, 
appears still to hope, however, that ‘‘ the fight is not 

et finished,” and tnat the New Year will bring 


righter prospects. The immediate cause of the/ 


closing-down was the refusal of the bank to find 


25,000/. necessary to carry on the business. The! 





chairman has appealed to trade unionists to take up 





100,000/. of debentures in the company, and the matter 
is, we believe, being discussed by the unions. 





It will be remembered that a short time ago the 
Amalgamated Union of Operative Bakers and Confec- 
tioners discussed the subject of bringing about a strike 
in the trade before Christmas, but as there was at the 
time not sufficient cohesion among the members the 
matter was drop The executive are, however, 
now having a ballot taken on the question of a strike 
for higher wages. There are, it is estimated, about 
10,000 operative bakers in London, but only about 
2500 belong to the union. The demands now made 
are for an increase of wages from 27s. to 30s. a week 
for shop hands, and an increase of from 28s. to 32s. a 
week for factory hands. What appears now to be the 
question is whether the men are prepared to entrust 
their interests to an emergency committee, which 
would act as it thought desirable. It was not known 
at the time of going to press what the result of the 
ballot was. 





The Shipwrights’ Society, Newcastle, have issued a 
circular re; ing the proposed new shipyard agree- 
ment, which the Committee state contains some impor- 
tant additions and alterations. In the new arrangement 
the whole proceeding for dealing with differences has 
beer. speeded up. The appointment of a disinterested 
chairman is proposed, and another important feature 
is the elimination of the fining clauses embodied 
in the supplementary agreement of 1911. The 
Standing Committee uuanimously decided to recom- 
mend the acceptance of the amended agreement to 
their respective members, believing that, if ratified, 
it will place the members of the respestive societies 
on an equal fuoting with the employers’ federation. 
The members of the societies employed in the various 
shipbuilding federated districts are asked to vote for 
or against the agreement, and in accordance with the 
joint circular issued by the Standing Committee in 
February last the votes of all societies will be pooled, 
and if the agreement is adopted the whole of the 
trades voting thereon will be bound-to joint action 
during its continuance. ‘I'he votes must be sent in 
not later than January 31. 





A profit-sharing scheme is to be introduced on 
January | by the Salvation Army somewhat akin to the 
payment by co-operative societies on the purchases of 
members. ‘Ihe official announcement states that the net 
profit derived from the tolluwing departments—uniform 
and outfit, books and brass-band music, musical instru- 
ments, furnishing, general department, which will 
now constitute and known as the Salvation Army 
Supply Stores—will be divided annually, as follows :— 
(a) The whole of the net profits in each year, up 
to the sum of 5000/., will be divided among the 
customers whose total purchases during the year 
amount to 2/. or more, each in proportion to the total 
amount of their purchases. ()) Half of any further 
profits over and above the aforementioned 5000/. up 
to 10,000/. will also bedivided in the same way. Such 
net profits will be arrived at after charging 5 per cent. 

r annum interest on the capital employed in the 

usiness. The 5 per cent. discount at present allowed 
on certain goods will be discontinued, and all goods 
will be sold at net prices. This profit-sharing arrange- 
ment will in no way create a partnership between the 
** General ” and the customer in the business, nor will 
it give the customer any right in the management or 
control of the business of the stores, which must 
remain under the absolute control of the ‘‘ General.” 





Prrsonat.—Messrs. Dodd and Dodd, MM. Inst C.E., 
civil and consulting engineers, of 37, Waterloo-street, 
Birmingham, have removed to County Chambers, Cor- 
poration-street, Birmingham. 


Sratus Prizk.—The Council of the Society of Engi- 
ineers (Incorporated) may award in 1913 a premium of 
ks or instruments to the value of 10/. 10s. for an 
approved essay on ‘‘A Scheme for the Registration of 
ngincers, including Particulars Concerning the Regis- 
tration of Engineers in British Colonies and Foreign 
Countries.” The Council reserve the right to withhold 
the premium if the essays received are not of a sufficient 
standard of merit. The competition is open to all, but, 
before entering. application for detailed particulars should 
be made to the Secretary, 17, Victoria street, Westminster. 
The last date for receiving essays is May 31, 1913. 





Tue Assouan Dam.—The opening ceremony iu cele- 
bration of the completion of the work of heightening the 
Assouan Dam, fully illustrated and described in last 
week’s ENGINEERING, took place on the 23rd inst. Lord 
Kitchener, on his arrival, joined the Khedive, and they 

ed to the ceremony as arranged. This took place 
in perfect weather in the presence of a large gathering, 
which included ministers and high officials, and, among 
the guests, Sir William Willcocks and Sir John Aird. 

r. A. L. Webb, ex-Adviser to the Public Works -De- 





rtment, received the honour of a K.OC.M.G., and Sir 
vohn Aird the Grand Cordon of Medjidieh. A telegram 


of congratulation from the King was read. 
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NOTES FROM THE NORTH. 
Guiascow, Tuesday, 

Glasgow Pig-Iron Market.—Last Thursday morning the 
pig-iron market was quiet and Cleveland warrants were 
steady. The turnover consisted of 2500 tons at 66s. 9}d. and 
66s. 9d. cash, 66s. 94d. five days, and 67s. 9d. three months, 
with closing sellers at 66s. 10d. cash, 67s. 34. one month, 
and 67s. 10d. three months. In the afternoon the market 
was slightly easier, and 6000 tons of Cleveland warrants 
were put through at 66s. 7d. cash, from 67s. 04d. to 
66s. 114d. one month, and at 67s. 8d. three months. The 
closing quotations were 663. 9d. cash, 67s. 2d. one month, 
and 67s. 9d. three months sellers. On Friday morning 
Cleveland warrants were the turn firmer, and 3000 tons 
were done at 66s. 10d. cash, 66s. 104d. seven days, 
67s. 24d. one month, and 67s. 11d. three months. Sellers’ 
prices at the close were 0d. 67s. 3d. 
one month, and 67s. 114d. three months. One lot of 
hematite was dealt in at 82s. , With sellers over at 
82s. 6d. three months. The afternoon session was quiet, 
and 2000 tons of Cleveland warrants changed hands at 
66s. 9d. cash, 67s. ld. one month, and 67s. 8d. three 
months, and closing sellers quoted 66s. 10d. cash, 67s. 24d. 
one month, and 67s. 94d. three months. Buyers of hema- 
tite offered 82s. 44d. one month, but there were no sellers. 
On Monday morning the market developed strength, 
and 4000 tons cf Cleveland warrants were done at 
from 66s. 104d. to 67s. cash, at 67s. O4d. four days, 
67s. 5d. one month, and 68s. three months. Closing 
sellers quoted 67s. O}d. cash, 67s. 6d. one month, 
and 68s. 14d. three months. Sellers of hematite quoted 
82s. 6d. one month. The tone continued good in the 
afternoon, when 1500 tons of Cleveland warrants were 
dealt in at 67s. 04d. cash, 67s. 14d. four days, and 67s. 6d. 
one month. The prices at the close were 67s. 14d. cash, 
67s. 6d. one month, and 68s. 24d. three months sellers. 
On Tuesday morning the upward tendency of prices was 
again noticeable, and Cleveland warrants were put through 
ai 67s. 5d. cash, 67s. 8d. and 67s. 9d. twenty-seven 
days and one month. The turnover was only 3500 tons, 
and closing sellers quoted 67s. 54d. cash, 67s. 10d. one 
month, and 683. 6d. three months. In the afternoon 
there was little doing, but the tone continued strong. 
Business was limited to 1000 tons of Cleveland warrants 
at 68s. and 67s. 114d. one month, and the market closed 
with sellers quoting 67s. 7d. cash, 68s. one month, and 
683. 8d. three months. Hematite was quoted without 
change at 82s. 6d. one month sellers. The market will be 
closed to-morrow, being Christmas Day. 


Sulphate of Ammonia.—A firm tone still characterises 
the sulphate of ammonia market, and the current price 
for prompt lots is 14/. 5s. per ton, Glasgow or Leith. For 
forward parcels sellers are quoting 14/. 10s. per ton. 


Scotch Steel Trade.—In nearly all branches of the Scotch 
steel trade great activity is general, and with the holidays 
in sight makers are striving to clear off a lot of arrears. 
This has been made very difficult lately owing to a 
shortage of railway wagons, and cons: quently consumers 
are crying out for stuff. Fresh business for home require- 
ments still keeps rather quiet, but for export there is an 
excellent inquiry. Black-sheet makers are exceedingly 
busy, especially for the heavier qualities, but for galvan- 
ised sheets the demand is easier. Prices for all classes of 
steel material are very stiff. 


Malleable-Iron Trade.—The malleable-iron makers in 
the West of Scotland are fairly busy, although in one or 
two instances works are just the turn quieter. This is 
looked upon as only a temporary lulJ, as the trade out- 
look is considered to be very good for the early part of the 
new year. Prices are firm and without change. 


Scotch Pig-Iron Trade.—The Scotch pig-iron makers 
are still extra busy, as all the ordinary qualities continue 
in urgent demand. Home consumers are pressing for 
supplies, and full prices are beimg easily obtained. The 
inquiries from abroad amount to a large tonnage. Hema- 
tite is almost unchanged in value, but buyers are unwill- 
ing toconcede tne present high prices, and fresh business 
is therefore rather slow. Large deliveries are being made 
to the local steel works. The following are the market 
quotations for makers’ (No. 1) iron :—Clyde, 82s. ; Sum- 
merlee, 82s. 6d.; Calder and Gartsherrie, 83s.; and Lang- 
loan, 83s. 6d. (all ship at Glasgow); Glengarnock (at 
Ardrossan), 83s. 6d.; Shotts (at Leith), 82s. ; and Carron 
(at Grangemouth), 83s. 








NOTES FROM SOUTH YORKSHIRE. 
5 SHEFFIELD, Tuasday. 

A Retrospect.—The closing of the year is an apt time 
to consider the progress of the Sheffield industries during 
the past twelve months. It has m a very memorable 
period, probably one of the most memorable in Sheffield’s 
industrial history, for, whilst there have been trade 
booms” before, yet never have the productive resources 
of the city been upon such a big scale as to-day. And, 
for the most part, those resources have been taxed 
to the utmost. Sheffield recovered in a truly won- 
derful manner from the coal strike, and ever since 
last April local works have been engaged under con- 
ditions of unexampled pressure. A few things serve to 
emphasise the position. For instance, in spite uf steadily 
rising prices, due to increased costs of uction, buying 
has dn continuously expanding. ‘Then, all over the 
Kast End new works buildings are to be seen ; and another 
significant’ fact is that many travellers in the lighter 
trades were not sent out on the autumn journeys, and a 
number of those who were received instruction to book 
as few orders as possible. In the heavy branches, apart 
from armaments, railway steel has shown notable expan- 
sion, and general steel exports have been upon a very big 
scale. Records have been broken in the production of 





high-speed steel, and the file and general tool depart- 
ments were, up to Christmas, making an enormous out- 
put. Special industries, such as the making of gas and 
oil-engines, and the manufacture of motor-car parts have 
developed considerably. 


South Yorkshire Coal Trade.—The market for both 
household coal and hards is at present firm, though the 
continuance of mild weather may have a weakening effect 
upon the former. Secondary qualities of house coal are 
in the best position, but the better qualities have shown 
less weakness recently. The hard-coal pits have been 
exceedingly pom f despatching large quantities both 
for shipment and industrial account, as the consumption 
of fuel at local works increased steadily up to Christmas, 
Contracting for next year’s supplies has taken place on a 
large scale, and most of the railway companies are fixed 
up at rates omnes about lls. 6d. for South Yorkshire 
sorts, and 10s. 9d. for Derbyshire. Coke is in marked 
scarcity, and there is a considerable demand for coking 
smalls. There have also been heavy deliveries of gas- 
coal. Latest "Change quotations: Best branch hand- 
picked, 16s. to 16s. 6d.; Barnsley best Silkstone, 14s. 
to 15s. ; Derbyshire best brights, 12s. 6d. to 13s, 6d. ; 
Derbyshire houee, 11s. to 12s.; large nuts, 11s. to 12s. 6d.; 
small nuts, 9s. to 10s.; Yorkshire bards, Ils. to 12s. ; 
Derbyshire hards, 10s. 6d. to 11s. 6d.; rough slacks, 7s. to 
8s.; seconds, 4s. 6d. to 5s. 6d. ; smalls, 3s. 6d. to 4s. 6d. 


Iron and Steel.—Very little fresh business has been 
done in pig iron, but the end of the year sees the market 
very firm, with probabilities of further increases for those 
consumers who have postponed their contracts until the 
New Year. Whilst the demand remains, as now, in 
excess of the supply, the market is not likely to show 
any weakening. Many orders are still coming in to the 
bar-iron works. So great has been the me we during 
recent weeks that many firms will find themselves 
with orders uncompleted on the last day of the 
month. ‘the holiday stoppage will give the rail- 
ways an opportunity to work off traffic arrears, and 
deliveries ought to be better in January. There are 
already signs of an improvement. A large number of 
the big works are setting down for this week, whilst 
others are working Monday and Tuesday and then 
closing until after January 1. The men have been kept 
so hard at it, and put in such an amount of overtime, that 
the majority of them, with money plentiful, will see 
that they have a clear week’s holiday. Possibly there 
will be some delays in re-starting. The armament 
houses will have plenty of work with which to resume in 
the new year. ‘here will be work for two big British 
battleships, as well as on the Spanish naval contract. 
There are further substantial orders from abroad for 
railway material. The Parkgate Iron and Steel Com- 
pany have put down another steel-melting furnace, with 
a capacity of 50 tons, which will “a the number of 
their Siemens furnaces up to ten. e file manufac- 
turers have an abundance of work to carry forward, and 
in the general tool trades there are full order-books. The 
annual War Office tender, in which Sheffield is largely 
interested, for engineers’ tools is being considered, and it 
is anticipated that next year’s requirements will be well 
up to the average. 


- 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Tuesday. 

The Cleveland Iron Trade.—Holidays are general, and 
as a consequence business is neglected. ere will be 
little doing until the New Year. This week some tians- 
actions have been recorded at 67s. 6d. for early f.o.b. 
delivery of No. 3 g.m.b. Cleveland pig iron, but pur- 
chases could not now e@ at anything below 
67s. 9d., and some sellers are inclined to hold out for 
ever more. The other qualities of Cleveland pig are 
steady and firm. No. 1 stands at 70s. 3d.; whilst No. 4 
foundry and No. 4 forge are each 67s. 6d.; and mottled 
and white iron 67s. Buyers wishing to contract forward 
would have to pay rather more than the foregoing quo- 
tations. Some inquiries for East Coast hematite pig 
are reported, but so fir as can b ascertained they have 
not resulted in business. No hematite pig is obtainable 
for anything like early delivery, and the forward market 
quotation for mixed numbers is now fully 83s. There 
is no business ing in foreign ore, and market rates 
remain nominally on the basis of 22s. $d. ex-ship Tees for 
best Rubio. Very high prices still rule for furnace coke. 


Stocks and Shipmints of Pig-Iron.—To meet current 
needs, Cleveland iron continues to be taken from the 
warrant stores. The stock held there now stands at 
239,557 tons, 14,476 tons having been withdrawn since 
the beginning of the month. Shipments of pig-iron from 
the Tees to date this month average 3572 tons per 
working day, the total to date amounting to 71,441 tons. 
To the same date last month the total loadings were 
returned at 63,685 tons, or a daily average of 3134 tons, 
and for the corresponding part of December, last year, 
the shipments reached 114,034 tons, or an average of 
6700 tons per working day. 

Manufactured Iron and Steel.— Very excellent accounts 
are given of all branches of the manufactured iron and 
steel industries. Many producers are so fully booked up 
that they are not keen on entering into further contracts. 
Principal market quotations stand :—common iron bars, 
81. 10s ; best bars, 8/. 17s. 6d.; best best bars, 9. 5s.; 
packing iron, 6/. 15s.; iron ship-plates, 8/.; iron ship- 
rivets, 91. 15s.; iron > 10s.; iron boiler- 

lates, 8/. 17s. 6d.; steel (basic), 7/. 15s.; steel bars 
(Siemens, 81. 5s.; steel ship-plates, 7/. 17s. 6d.; steel 

iler-plates, 9/.; steel joists, th 7s. 6d. to 71. 10s.—all less 
24 per cent.; cast-iron columns, 7/.; cast-iron railway 
chairs, 4/. 10s.; light iron rails, 7/. to 7. 5s.; heavy steel 





rails, 61. 15s.; steel railway sleepers, 7/. to 71. 2s. 6d.—all 
ised corrugated 


net at works; and iron and steel galvan' 
sheets, 12/. 15s. to 13/.—less 4 per cent. and f.o.b. 


Cleveland Miners’ Wages.—A meeting between the 
Cleveland ironstone mine-owners and the Cleveland 
miners’ representatives was held at Middlesbrough this 
week, Sir Hugh Bell, Bart., presiding, when further 
consideration was given to the application of the surface- 
men and lads employed at the Cleveland mines for an 
increase in the base rates. A settlement of the question 
was effected, the owners conceding an advance in the 
base rates to able-bodied workmen. With regard to the 
boys, a scale of rates applicable to different ages was 
agreed to. The advance dates from Monday next. 





NOTES FROM THE SOUTH-WEST. 

Cardif.—Arrivals of steamers have been somewhat 
delayed rasae weather, but they have been sufficient 
to keep shippers well occupied in most cases. Collie 
owners are still reporting that their order-books are well 
filled for Jannary, aud many of them have been standing 
out for higher terms, Smalls have fully supported their 
recent advance. The best Admiralty large steam coal 
has made 18s. to 18s. 6d. per ton ; secondary qualities 17s, 
to 18s.; ordinary descriptions 16s. 9d, to 17s.; best 
bunker smalls have ey 15s. to 15s. 6d. ; and cargo 
smalls 138. 6d. to 14s. per ton. Household coal and coke 
have shown continued strength; the best household 
qualities have made 19s. to 2Us.; good households, 17s. 
to 188.; No. 3 ida large, 17s. to 18s. 6d.; and 
smalls, 14s. to 15s. per ton. No. 2 Rhondda jarge bas 
realised 15s. 6d. to 16s. 3d. ; and No, 2 smalls, 13s, to 14s, 
per ton. Special foundry coke has been quoted at 31s. to 
33s. ; good a oe 27s. 6d. to 30s.; and furnace 
ditto at 24s. to 6d. per ton. As regards iron ore, 
Rubio 7 a ae teal wg thy: is of 50 per 
cent. of iron, including freight, insurance, 
&c., to Cardiff or Newport. 


Dovsitpment of Cardiff.—Lecturing to the members of a 
Cardiff local society, Mr. W. Harpur, city engineer, 
traced the growth of the city since 1875, when improve- 
ments were commenced. Since then, Mr. Harpur said, 
the main thoroughfares had been widened considerably ; 
many foul courts, noisome dens, and rickety buildings 
had swept away, 51 bridges had been aitered and 
widened, pure Taff Fawr water had been substituted for 
doubtful well supplies, and such an improvement had 
been effected by sewage and drainage alterations that 
the annual mortality had become 900 less. 


Welsh and American Coal.—An order for 100,000 tons 
of steam coal for the Egyptian State Railways has been 
lost to South Wales, the administration having placed 
contracts for 100,000 tons of American coal with United 
States firms. The administration recently invited Welsh 
coal-owners to tender for 160,000 tons of Monmouthshire, 
deliveries to extend from February to August. The 
quantity actually ordered in South Wales has, however, 
only been 60,000 tons, a contract for that quantity having 
been secured by Messrs. Morgan, Wakly (Limited). 
Including freight, the American coal will cost 32s. per 
ton at Alexandria, while the corresponding cost of Welsh 
coal, freight included, is estimated at 28s. 6d. per ton. 





Tur Science Museum, Soutn Kenstneton.—A tem- 
poy collection of appliances in illustration of the 

istory of aeronautics and some of the scientific researches 
which are to be applied in the design, construction, and 
use of aeroplanes is now on view at the above Institution, 
and the exhibition will be open to the public till the end 
of January. 





Contracts.—We are informed that the Turnover 
filter, which is made for the patentees by the Turnover 
Filter Company, Limited, 39, Chichester-street, Belfast, 
has been recently adopted for ne and treating the 
Font water supply for the Tynemouth Corporation and 
the Withens supply for the Morley Corporation. The 
— capacity of each plant is about 100,000 gallons per 

our. 





Tuer tate Mr. Ratpw H. Hayiock.—We t to 
have to announce the death of Mr. Ralph H. Haylock, 
which occurred on Wednesday, the 18th inst. Mr. Hay- 
lock had for many years carried on business as consulting 
engineer at 63, Queen Victoria-street, E.C. After serving 
his apprenticeship at the Stratford Works of the Great 
Eastern Railway he held responsible positions with 
several well-known firms. He was the inventor of the 
**Stanlock” multiple - unit system for heating and 
ventilating workshops and factory buildings. The busi- 
ness which he had suecessfully conducted for the last ten 
years will in future be carried on by his son under the 
name of Ralph H. Haylock and Son. Mr. Huaylock was 
in his fifty-second year. 





Tue Instrrute or Sanitary EnGingers.—The general 
meeting of the members of this Institute was held on 
Thursday, the 19th inst., at the offices, 120-122, Vic- 
toria-street, Westminster, when the president, Mr. A. JJ. 
Martin, M. Inst. C.E., occupied the chair. The report of 
the council stated that during the year 1912, the Institute 
had materially improved its position in every respect. 
The election as ident for the coming year of Mr. H. 
Percy Boulnois, M. Inst. C.E., past-president of the Insti- 
tute of Municipal and County Engineers, and chairman 
of the Council of the Royal Sanitary Institute, was 
carried with acclamation. Mr. Boulnois will give his 
— address on Monday, January 20th, at Caxton 

all, Westminster. ° 
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PROGRESS IN NAVAL CONSTRUCTION. 


Tue year which is now closing has been a notable 
one so far as naval affairs are concerned. There 
has been a great quickening of interest in the 
vital importance of the Fleet, and a calm recon- 
ciliation to the financial necessities of the case. 


wer | There is less criticism of the action of our friends 


on the Continent, but an increasing determination 
to accept the burden which our geographical posi- 
tion and the need of sea supremacy has cast upon 
us. The gradual firming up of public opinion and 
the dwindling away of what was formerly called 
‘*the little navy party” are due in some 
measure to the attitude adopted by Mr. Winston 
Churchill in his public speeches since he 
became First Lord of the Admiralty, and to 
an increasing measure of confidence that he has 
the will to maintain our Fleet at the requisite 
standard and is steadily wearing down reluctance 
on the part of some ager espe to provide 
the necessary funds. It will be recognised, how- 
ever, that of far greater influence is the view of 
the Colonies as to their share in the responsibilities 
of the Empire, particularly from the standpoint of 
sea-defences. Canada’s action will materialise the 
pride of Imperial patriotism, and their can be no 
doubt that the Dominions embraced in the Empire 
will emulate the action initiated with so much 
eléquence by Mr. Borden. However strong the 
desire in Canada for the creation within the 
Dominion of a fleet to be controlled in peace times 
by the Dominion Parliament, there can be no doubt 
now that there is unanimity in the view that the 
dangers which threaten the Empire call for the pay- 
ment by Canada of the price for three of the most 
pee battleships of the day. Such procedure 

as a significance greatly transcending a mere con- 
tribution to our Guancial burden, because it brings 
with it a direct bond between the contributory 
dominions and the Imperial Government, which 
must have far-reaching influence on the defence of 
the Empire. That Canada is to have a representa- 
tive on the Imperial Committee of Defence is a step 
from which only good can accrue, as, with the other 
colonies represented on this deliberative and guid- 
ing, rather than administrative and _ legislative, 
council, there will be co-ordination of opinion, if not 
of action, in connection with war —— and 
—— as to the necessary building programme. 

he decision of the Malay State to present an 
armoured ship, and the promise of action by other 
colonies, are equally satisfactory. 

All this is specially gratifying, as there is 
some doubt at the moment as to whether we 
shall have that margin of strength which is con- 
sidered essential by the year 1915; but the First 
Lord of the Admiralty has, no doubt, in mind any 
possible deficiency, and before many weeks are 
over the country will realise that he has been 
led to take such decisive action, apart from colonial 
proposals, as will give us the necessary margin of 
strength. It is well that action should not be de- 
layed. The building of battleships, owing to the 
unceasing rate of progress due to artillerists and 
other creators of implements of war, involves not 
only steady advance in cost, but, what is of equal 
importance, considerable additions to the time 
required for construction. When the Dreadnought 
was built in 1906 the Portsmouth Dockyard achieved 
a great feat by completing her for commission in 
fourteen months from the date of the issue of the 
order, and it was then thought that two years would 
be ample time for the completion of any capital ship. 
In comparatively few instances has this result been 
achieved, and now it is being realised that with 
the increase in size, not only of the hull, but of 
every unit of machinery, two and a half years 
est of ships, espe- 
cially when, as at present, there is a boom in 
merchant shipping, which keeps the steel-melting 
furnaces and rolling-mills abnormally busy in the 
production of plates, bars, and angles. There is 





ever present also the ibility of labour trouble. 
Mr. Churchill will take a wise course, therefore, 
if he arranges for the laying down of the ships of 
next year’s programme at a very early date. 

In justification of what we have said regarding 
the cost of ships and the time occupied, it is in- 
teresting to glance back at the advance in price 
since the pe yee of the Dreadnought period. 
We shall take only the case of the hull and 
machinery, which excludes armour, guns, ord- 
nance machinery, and torpedo fittings, although 
all these have also advanced in cost. The first 
of the contract Dreadnought ships was 490 ft. 
in length and 18,600 tons in displacement, with 
turbine propelling machinery of 23,000 horse- 

wer. The contract price for the building of the 

ull and the main propelling machinery was well 
under 700,000/.. As pie aye. ere step was made 
in the size of the ship, there was naturally an 
increase in the cost, and now, for our latest ships, 
600 ft. in length and 27,500 tons in displacement, 
the average estimate of cost by the great shipbuild- 
ing firms of the country is 1,100,000/. This repre- 
sents only the work undertaken by the shipbuilder 
and marine engineer. The increase is in part due, 
of course, to increased cost of labour and material, 
but the greater portion is owing to the greater 
size of ships. If it took two years to accomplish 
work costing 675,0001. five years ago, a greater 
time must allowed for the earning of over 
1,100,000. now. At the same time there is increased 
cost and time required for the gun-mountings by 
reason of the greater power of the guns, and also 
for the armour because of the duration of the heat 
and other treatment to give it the requisite hard- 
ness, and also of the greater thickness of the plates 
and the augmented broadside area of the ship 
to be covered. With the limitation of time to 
two years, and the imposing of penalties for 
late delivery, the contractors have no other alter- 
native than to add to their estimate a certain 
sum, either to permit of overtime being worked or 
to safeguard themselves against penalties, so that 
delay in ordering ships and the minimising of 
the time given to build them are contributory to 
the increased cost. 

While the number of capital ships floated during 
1912 is not so great as in the previous year, it is 
well over the average of recent busy years. It 
would have been greater but for strikes, which 
affected the supply of materials rather than the work 
in the shipyards. The difficulty during the past 
year has been to get material from the steel works 
and sufficient men skilled in the special class of 
work requisite in warship building. One notable 
feature ~ been the efficiency of the dockyard 
work, where there has been less delay than in some 
of the private yards, and thus consideration is being 
given to the question whether it would be possible 
to produce from one battleship slip in the dock- 
yards three ships every two years, eight months 
being occupied from the vacation of the berth until 
the launch of the next ship. Some of the private 
firms are unquestionally able to achieve the same 
result were this necessary, but in several of the 
rivate yards more than one berth is available. 
t is possible, however, that in the future the 
dockyards may get more work. During the past year 
they have launched two capital ships, the same as 
in preceding years ; three others have been floated 
by private firms, so that in all five ships of the line 
have been launched, and, in addition, five protected 
cruisers, ten torpedo-boat destroyers, and several 
submarines and various auxiliary ships. The total 
number of vesseis launched in 1912 for the British 
Navy is twenty-eight, representing a collective dis- 
lacement tonnage of 167,495 tons, while the propel- 
ing machinery equals 550,000 horse-power, and the 
value of the ships completed 13,730, 0001. This, as 
we have said, is considerably less than in the pre- 
vious year, when eight capital ships were launched, 
a result of the addition of four ‘‘ contingent’’ 
ships to the normal programme of 1910-11, and 
the presentation of battle-cruisers respectively by 
the Comanemouattl of Australia and the Dominion 
of New Zealand. Thus last year’s total number 
of British warships launched—41—was 13 more 
than this year, while the tonnage was 220,980 
tons, or 53,485 tons more than this year. This 
year’s output is 36,644 tons greater than in 1910, 
and 50,451 tons more than in 1909. The horse- 
power of the machinery is less than in 1911 by 
172,300, while the value of the ships completed 
is 4,000,0001. less, but it is 2? million more in 
1910, and tive million more than in 1909. The 
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detailed figures for several years are given in 
Table I., subjoined. 

Four battleships have been launched this year : 
the Ajax,* in March, by Scotts’ Shipbuilding and 
Engineering Company, Limited, of Greenock, and 
the Audacious,t six months later, by Messrs. 
Cammell, Laird and Co., Limited, of Birkenhead. 
Both of these vessels are of the King George V. class 


TasLE I.—Fighting Ships Launched. 

















by = = of 
Horse- Ships 
No.) Tons. Power. Comple- 
ted. 
— <sibntiabassiis on a 
In1912. Dockyards ..  .. 4) 54,230 77,600 | 4,560,000 
Private yards(H.M.S ) 24 | 113,265 472,400 9,170,000 
» ~~ (foreign) «2 | 29,0 95,000 | 2,450,000 
Total in 1912 . 80 196,695 645,000 16,180,000 
In1911. Dockyards .. .. 6 65600 106,200 4,370,000 
Private yards(H.M.S.) 35 | 165,380 616,100 13,450,000 
9 99 (foreign, 3 5,494 17,000 700,000 
Total in 1911 ..| 44 226,474 739,30 | 18,520,000 
In 1910. Dockyards .. ..| 5 62,852 116,260 3,075,000 
Private yards(H.M.S.) 33 77,999 476,6'~) 7,890,000 
99 » (foreign) 3 1,336 20,200 230,000 
Total in 1910 41 182,187 613,000 11,195,000 
Total in 1909 38 125,060 494,600 11,625,000 
Total in 1908 . 86 74,976, 219,850 235, 
Total in 1907 . 83 132,679, 388,835 13,612,000 
Total in 1906 .| 27 108,040) 217,260 10,636,000 
Total in 1905 . 27 | 129,045 260,600 12,047,000 
Total in 1904 40- 127,452 | 363,200 10,737,000 
Total in 1903 42 152,983 | 337,290 12,600,000 
Total in 19v2 22 93,044; 198,5.0 7,076,000 


Taste IIl.—List of Ships Ordered by the Admiralty, 1912. 


Constructors of 














Name of Vessel. Builders of Hull. Machinery. 
Battleships. 
(Queen Elizabeth.. Portsmouth Dockyard Wallsend Slipway and 
Engineering Co., 
Ltd., Newcastle-on- 
Tyne 
Warspite .. .. Devonport Dockyard Hawthorn, Leslie and 
Co., Ltd., Newcastle- 
bee He] 
Valiant . Fairfield Shipbuilding Fairfield Co. 
and Engineering Co., 
Ltd., Glasgow 
Barham 


.. John Brown and Co.. John Brown and Co., 
Ltd., Clydebank td 


Light Armoured 
Cruisers. | 
Chatham Dockyard Thames Ironworks Co, 
Devonport i 


‘itto 
William Beardmore and William Beardmore 
=a Ltd., Dalmuir, and Co., Ltd. 


Not yet named — oe 
Vickers, Ltd., Barrow- Vickers, Ltd. 
in-Furness 


Ditto Ditto 
Fairfield Shipbuilding|Fairfield Shipbuilding 
and Engineering Co. | Co. 





Destroyers. 
Daring \ Thornycroft and Co.. Thornycroft 
ae oe {| Ltd., Woolston 
aughty .. 
Havock | Yarrow and Co., Scots- Yarrow and Co. 
Hereward .. toun 
Hotspur .. | 
Florizel 
Ivanhoe Fairfield Shipbuilding Fairfield Co. 
a - Co., Glasgow 
Waverley .. 
: —_— \ it 7 and Bros.. Meesrs. Denny and Co. 
viola Jumbarton 
Portia } Wm. Beardmore and Wm. Beardmore and 
Picton - Co., Ltd., Glasgow Co. 
so } = White and Co., Messrs. White 
Rosalind .. lowes 
Rob Roy .. |Palmer’s Shipbuild'ng| Parsons 
Rocket .. | Co., Jarrow-on-Tyne 
Sarpedon .. \ |Swan, Hunter and Co., Wallsend Slipway and 
Ulysses J Wallsend-on-Tyne Engineering Co. 
Submarines. 


E12 and E138 Chatham Dockyard Chatham Dockyard 


E14, E15, E16, and Vickers, Ltd. Vickers, Ltd. 
one of new type | 
Oil-Tank Steamers| 
and Oil. Kngines, | 
Olympia .. .. Vickers, Ltd. Vickers, Ltd. 
Trefoil - .. Pembroke Dockyard Ditto 
Attendant... ..|Chatham ia Chatham 
Carol .. Devonport om Devonport 
Servitor . Chatham : Scotts’ Shipbuilding 
and Engineering Co. 
Ferol ..|Devonport * Fairfield Shipbuilding 


and Engineering Co. 





The two others are the Iron Duke} and the Marl- 
borough, both launched in October, the first from 
Portsmouth Dockyard and the other from Devon- 

rt Dockyard, the contractors for the machinery 
»eing respectively Messrs. Cammell, Laird and Co, 
Limited, and Messrs. Hawthorn, Leslie and Co., 


* See ENGINEERING, vol, xciii., page 392. 
+ See page 100 ante. 


000 | TABLE 1V.—H.M. Torpedo-Boat Destroyers Tried in 1912. | 


Limited, of Newcastle. The latter two ships belong 
to a later class than the two contract ships floated, 
and mark a further improvement in respect of 
design. Thus the length has increased from 
555 ft. to 580 ft., the beam from 89 ft. to 
90 ft., and the displacement from 23,000 to 
25,000 tons. An increase has, of course, been 
made to the horse-power of the propelling 


| horse-power to give a speed of 24} knots. Since 
the first of this ‘‘Town” class of cruiser was 
built there has been a steady increase in size, 
| particularly to enable heavier guns to be carried, 
|and the five vessels referred to mount eight 6-in. 
| breech-loading guns. The fifth cruiser launched 
during the year was built at Pembroke Dockyard ; 
it is of a smaller type, and is named the Fear- 


TABLE III.—Sream Triats or His Magsesty’s Surps rn 1912. 




















Name of Builders of Vessel and Makers of Basho 
Vessel. Machinery. Trial. 
knots 
Firedrake Messrs. Yarrow and Co., Ltd., 33.1 
Scotstoun. 
Lurcher Ditto 35.3 
Archer Ditto 30.3 
Attack Ditto 20.6 
Badger Messrs. Denny. Machinery by 30.7 
8. 
Druid .. F Messrs. Denny, Dumbarton 28.2 
Goshawk  .. Messrs. W. Beardmore and Co., Ltd., 28.3 
Dalmuir 
Hornet .. Meesrs. John Brown and Co., Ltd., 28.7 
Clydebank 
Hydra ‘ Ditto 28.1 
Tigress .. Messrs. Hawthorn, Leslie and Co., 28.0 
Ltd., Newcastle-on-Tyne 
Lapwing . Messrs. Cammell, Laird and Co., 27.2 
Ltd., Birkenhead 
Lizard Ditto 27.6 
Phenix .. Messrs. Vickers, Ltd., Barrow-in- 27.8 


Furness 





machinery. The addition to displacement is 
largely consequent upon the increased power of 
armament, principally of the secondary or torpedo- 
repelling type, and the greater extent of armour 
protection provided. In the berths vacated by 
the Iron Duke and the Marlborough there have 
already been laid down still more powerful ships, 
while two others have been ordered as recorded in 
Table II. We do not consider that, in the interests 
of the nation, fuller details should be made public; 
we may, however, state that the Director of Naval 
Construction and the Engineer-in-Chief of the Fleet 
have once again established their ability to excel 
in all fighting qualities the features of designs 
adopted by other nations. 

The other armoured ship launched during the 
year—the Queen Mary*—was built by the Palmers 
Shipbuilding and Iron Company, Limited, Jarrow- 
on teak the turbines in this case being manufac- 
tured by Messrs. John Brown and Co., Limited, of 
Clydebank. This is the third battle-cruiser of the 
Lion class, the length of hull being 660 ft., and 
the beam 89 ft., while the displacement at 28 ft. 
draught is 27,000 tons. The turbine machinery has 
been designed to give, under normal steaming con- 
ditions, a speed of 28 knots on the contractors’ trials, 
and looking to the results achieved by the earlier 
ships of the class, this rate will easily be maintained. 
The fourth ship of this type—the Tiger—is in 
process of construction at the Clydebank Works. 
Regarding smaller cruisers, five have been 
lauached during the year. Four of these are of the 
improved ‘*Town” class. The Dublin was built and 
engined by Messrs. William Beardmore and Uo., 
Limited, of Dalmuir; and the Southampton, by 
Messrs. John Brown and Co., Limited, of Clydebank. 
Two others—the Melbourne, built and engined by 
Cammell, Laird and Co., Limited, and the Sydney, 
by the London and Glasgow Engineering and Iron 
Shipbuilding Company, Limited—are for the Aus- 
tralian Government, and a third vessel of the class 
is being completed for this fleet in Australia. 
These vessels are 430 ft. in length by 49 ft. 10 in. 
beam, and displace 5400 tons at 15 ft. 9 in. 
draught. The turbine machinery is of 22,000 





t See page 508 ante. 
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| Hien-Power TriaL.) FuLt-Power Triat. 
| scimnisiiciinknseiaiiate tcanammmeatealil> Wella aa 
. i Ty of » & 
ee ot bg Builders of Vessel. Makers of Machinery. Boiler. Coal per oe 
8.H.P. |S.H.P. per S.H.P. | Coal per 
Hour. 8.H.P. per 
Hour. 
Conqueror .| Battleship W. Beardmore and Co. W. Beardmore and Co. B. and W. 18,926 1.7 29,835 1.7 
Thunderer... is Thames Iron Works Thames Iron Works » 19,370 1.9 27,604 1.7 
King George V. » Portsmouth Dockyard Parsons Oo. Bh. 19,808 1.9 28,006 L7 
Lion ..| Battle- Devonport Dockyard Vickers, Ltd. Yarrow | 54,763 1.7 75,685 1.7 
cruiser 
a . Vickers, Ltd. Ditto 2 58,315 1.6 76,510 1.7 
New Zealand ..| ve Fairfield Co. Fairfield Co. B. and W. 31,7: 1.6 46,894 1.3 
Dublin .. “Town” W. Beardmore and Co. W. Beardmore andCo. Yarrow 22,606 1.8 26,041 1.8 
class cruiser 
Chatham “di Chatham Dockyard Thames Iron Works ” 22,127 1.9 25,901 1.8 
Melbourne... of Cammell, Laird andCo. Cammell, Laird and Co. ” 24,600 1.4 28,185 | 1.3 
Southampton .. | o John Brown and Co. John Brown and Co. oe 23,607 2.1 26,493 1.6 


less. In this case the displacement is 3340 tons, 
and the machinery has been constructed by Messrs. 
William Beardmore and Co., Limited, of Glasgow. 
There are three more cruisers of the ‘*Town” 
class still building—two in the dockyards and one 
at Elswick. But interest in respect of the smaller 
cruisers centres in the eight exceptionally high- 
speed vessels laid down during the year, as shown in 
Table II. They are 410 ft. long, with machinery 
of about 30,000 horse-power, in order to ensure a 
high speed. They are intended as scouts, and 
promise to prove exceptionally satisfactory in 
tactical exercises. 

As regards torpedo-boat destroyers, eleven of 
these have been launched during the year. They 
vary in displacement from 750 to 935 tons. The 
latter are the later vessels ordered, and these are 
260 ft. in length, mount three 4-in. guns, and are 
fitted with machinery to give a speed of 32 knots. 
They are of the twin-screw type, propelled either by 
Parsons or Brown-Curtis turbines, the machines 
on each shaft being independent in respect that 
they are suited for the complete range of expan- 
sion of the steam from the boiler pressure down to 
the exhaust of the condenser. Specially notable are 
the three special destroyers built by Messrs. Yarrow 
and Co.—the Firedrake, Lurcher, and Oak—because 
of the satisfactory trial results realised. These 
vessels are fitted with the firm’s special system of 
feed-heating and steam-superheating tubes in the 
uptakes of the Yarrow boiler, and these accesso- 
ries to a steam-generator, already highly approved, 
have given not only increased economy, but a 
greater evaporative efficiency per unit of heating 
surface ; so that the results got with these vessels 
of 255 ft. in length and 780 tons displacement have 
ranged up to 35.34 kncts in the case of the eight- 
hours’ official trial of the Lurcher. In addition to 
these three there were launched the Cockatrice and 
the Christopher, by Messrs. Hawthorn, Leslie 
and Co.; the Sparrowhawk and Shark, by 
Messrs. Swan, Hunter and Wigham Richardson, 
Limited, with machinery by the Wallsend Slip- 
way and Engineering Company, Limited; the 
Acasta and Hydra by Messrs. John Brown and Co., 
Limited, of Clydebank; the Hardy by Messrs. J. I. 
Thornycroft and Co., Limited, of Southampton; and 
the Druid by Messrs. Denny, of Dumbarton. The 
Hardy is exceptional, as it is fitted with Diesel 
engines for driving the ship at cruising speed, the 
turbines running in such case in vacuo, while at full 
power the Diesel engines, which are mounted at the 
fore end of the shafts, are uncoupled. Considerable 
interest will be taken in the trials. It may be 
added further that Messrs. Yarrow and Co., 
Limited, are about to build two vessels for a foreign 
Power, in which also Diesel engines will be used 
for cruising; but in this case the proposal is 
that the Diesel engine-shafts shall pass through a 
hollow spindle of the turbine aaukiners, and be 
coupled to the propeller-shafts at the after end, so 
that when working at cruising speed the turbines 
will not be run. e coupling is of such a nature 
that the Diesel engines can be cut out when the 
vessel is running at high speed with the turbines 
The twenty destroyers ordered this year for 
the British Navy are noted in Table II. 





* See ENGINEERING, vol. xciii., page 392. 
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clude the Maidstone—a depét ship for submarine- 
boats, built by Scotts’ Shipbuilding and Engineer- 
ing Company, Limited, Greenock. This vessel is 
320 ft. long, 3600 tons displacement, and of 2800 
horse-power, and specially equipped for her work. 
Another notable craft is the Woolwich, a depét 
ship for torpedo-boat destroyers, built by the 
London and Glasgow Company, at Glasgow. 

Included in Table I. are data of the foreign 
warships launched. The two vessels launched 
represent high achievement in design in their 
respective classes. One is the Japanese battle- 
cruiser Kongo, which is, in some respects, the 
most powerful of this type yet afloat.* It was 
specially designed for the Japanese Navy, and is 
being built by Messrs. Vickers, Limited, who 
are also constructing the machinery of this ship, as 
well as of a sezond, one of three being constructed 
in Japan, all to the Vickers design. The other 
foreign vessel included in our statistics is the largest 
torpedo-boat destroyer yet built, with the single 
exception of the British special torpedo-boat 
destroyer Swift. This vessel is the Tome, the 
first of six being built for the Chilian Navy, by 
Messrs. J. Samuel White and Co., Limited, 
East Cowes. The second vessel, the Tal- 
cahuano, is ready for launching, but the float- 
ing of the ship is delayed bya strike of ship- 
wrights. Each of these six vessels exceed in dis- 
placement by 50 per cent. any other destroyer 
afluat, with the exception named. They have a 
length of 320 ft., will displace 1850 tons when fully 
loaded, and, with their turbine machinery of 
30,000 horse-power, are to steam at 31 knots. 
Their armament is specially powerful, including six 
4-in. guns, four Maxim guns, and three torpedo- 
tubes. As indicative of the expeditious work done 
at Cowes, it may be noted that the vessel was 
launched within a year of the order, and will be 
completed well within eighteen months. Messrs. 
Yarrow have completed the construction of machi- 
nery for the Portuguese destroyer Doura, the 
hull of which is being constructed in the Lisbon 
Dockyard from their design. They have also 
supplied the boilers for two Italian battle- 
ships, and are busy on other foreign work. In- 
deed, at the present time, there is on hand a 
very large amount of foreign work in the United 
Kingdom, including two battleships for Turkey, 
two for Chili, one for Brazil, three monitors for 
Brazil, three gunboats for the United States of 
Columbia, and several smaller craft. 

We give in the accompanying Table ITI. results 
-of the trials of battleships and cruisers, and, in a 
separate list (IV.), the speed performances of tor- 
pedo-boat destroyers tried during the year and 
passed into commission. A noteworthy feature is 
the uniformity and favourable character of the coal 
economy in the larger ships. At full power the 
consumption of coal, or the equivalent of coal 
where oil was used in part or wholly, was 1.7 lb. 
per shaft horse-power per hour, which, under 
the conditions prevailing in warships, must be 
reckoned as satisfactory. The three battleships were 
the Conqueror, the Thunderer, and the King 
George V. So far as machinery is concerned they 
are alike, and the difference in power between 27,604 
and 29,835 shaft horse-power may be explained by 
variations in conditions prevailing at the time of the 
trials. With the latter power, the Conqueror real- 
ised a speed of 22.12 knots, and it may be reckoned 
that all our Dreadnought battleships are equal to 
22 knots under service conditions, while at 19,000 
horse-power, the rate maintained during the 24 
hours of what is regarded as the ‘‘higher power 
trial,” the speed is 19} knots. The power got by the 
Lion and Princess Royal on the 24 hours averag 
54,000 horse-power, while on the eight-hours’ 
full-power trial it averaged 76,000 horse-power ; 
this latter figure is 6000 more than the designed 
power, as recorded in the Navy Estimates, where 
the speed corresponding to 70,000 horse-power 
is given as 28 knots. Engineers will be able to form 
some deduction as to the speed actually realised, 
so that it is not necessary to point out here 
that the rate with which these ships were credited 
in the daily press was exaggerated. We must 
not, however, be held as suggesting that the 
machinery is not capable of higher power, snd that 
therefore a considerably higher speed than 28 knots 
cannot be realised. The New Zealand is the battle- 
cruiser for which the Dominion has found the 
money. It is gratifying consequently to know 


* See Encivggrine, vol. xciii., pages 655 and 705. 


that the result of the trial, especially in respect of 
fuel economy, has been so very favourable. ‘he 
same, too, can be said of the speed, the designed 
rate being 25 knots, which was exceeded on trial. 
The Colonial Government have signified their wish 
that the vessel should pass into the Imperial 
Fleet. The other four cruisers tried in 1912 are 
of the ‘‘ Town” class, and the only remark which 
may be made regarding them is that the South- 
ampton is fitted with Brown-Curtis turbines, using 
a slight degree of superheat. All the other ships 
in the list have Parsons turbines. 

Thirteen torpedo-boat destroyers have passed 
through their trials. The first two on the list, by 
Messrs. Yarrow—the Firedrake and the Lurcher 
—are designed for 32 knots speed. As already 
mentioned, in referring to the destroyers launched 
during the year, these gave exceptionally favour- 
able results. The next two on the list—the Archer 
and the Attack, also by Messrs. Yarrow—are 
vessels of 240 ft. in length and 786 tons displace- 
ment, and were designed to give 28 knots ; but, 
largely as a result of the superheater system 
applied, these vessels have steamed practically 
2$ nautical miles per hour in excess of the 
guarantee. The fitth vessel on the list, the 
Badger, is the same size, but with helical gear 
in connection with the cruising and high-pressure 
turbines ; these gave very satistactory results. The 
full power was designed to give aspeed of 30 knots, 
which was exceeded to the extent of 0.7 nautical 
miles per hour. The remaining eight vessels on 
the list are all of the same design, by Sir Philip 
Watts, K.C.B., their length being 240 ft., the 
beam 25 ft. 7 in. with a displacement tonnage 
of 750 on a draught of 8 ft.2in. These vessels 
were fitted with turbine machinery to give 13,500 
horse-power, in order to attain a speed of 27 knots. 
It will be seen that the speeds range from 27.2 
up to 28.7 knots, but we would deprecate the 
making of any deduction from comparison, as 
different trial conditions, especially as to depth 
of water, may largely have accounted for the 
variations. 





THE INTERNATIONAL ELECTRO- 
TECHNICAL COMMISSION. 

Dr. Su.vanus P. THomrson succeeded on Thurs- 
day, December 19, in making the dry subject of 
**'The Work of the International Electrotechnical 
Commission” interesting to the Institution of 
Electrical Engineers. The discourse dealt with 
unification and the standardisation of the nomen- 
clature and ratings of electrical machinery and 
apparatus. Everybody admits that scientific pro- 
gress as well as international trade and com- 
merce necessitate international understanding, if 
not agreement, as to terms and methods. But the 
coming to an understanding may involve the aban- 
donment of an old-established custom, and though 
electricity is perhaps the youngest applied science, 
in which authority soon gained recognition apart 
from nationality, there was and is sufficient diversity 
of opinion and confusion within the different coun- 
tries themselves, due in a great measure to the rapid 
rate at which electrical science has developed. 

Professor Thompson had to travel over a good 
deal of historical ground in order to bring the diffi- 
culties of the problem home to his audience. 
The early telegraph engineers, he pointed out, 
used resistance units of copper wire in England, 
and of iron wire in France and also in Ger- 
many until Werner-Siemens’ mercury column pre- 
dominated. The pioneers of submarine telegraphy, 
Charles Bright and Latimer Clark, initiated the 


ed| appointment in 1861 of the British Association 


Committee on Electrical Standards—which was 
practically dissolved last year—and that committee 
co-operated with foreign scientists and formulated 
the ohm and ampere. The first International 
Electrical Congress, held at Paris in 1881, was 
inclined to abolish the B.A. unit of resistance in 
favour of the Siemens unit, but finally agreed 
upon a compromise—the B.A. unit being accepted, 
but. reproduced, not in German silver, but as 
@ mercury column, 1 sq. mm. in section, and 
106 cm. in length. The Congress also resolved, 
on the proposal of Helmholtz, that in the current 
unit the name of Ampere should be substituted 
for that of Weber. The second Paris Congress, 
of 1889, adopted the watt and joule. An Elec- 


trical Standards Committee of the Board of 
Trade secured legal sanction for some of these 





units in 1891. 


Other electrical congresses, official 








and unofficial, followed. Yet a special confer- 
ence on electrical units had to assemble because 
the sanction of the three fundamental units of 
resistance, current intensity, and electromotive 
force by the Chicago Congress, in 1893, had 
led to serious confusion. Any two of these 
threo quantities determine the third by Ohm's 
law ; some countries had legalised all three stan- 
dards, a few others, more consistently, only two, 
and the standards did not agree. A preliminary 
international conference met at Berlin in 1905, 
on the instigation of the Reichsanstalt, and the 
London International Conference on Units, of 
1908, finally disposed of these problems, appointing 
a permanent committee (known as Lord Rayleigh’s 
Committee) to conduct further research as to the 
exact preparation of the standards. 

us the units were things judged. But the 
electrician had other troubles in his standards and 
nomenclature. The same terms have not the same 
meaning in different languages. The dynamo is in 
England a direct-current generator ; in France it is 
any revolving electric machine comprising motors ; 
while in Germany it is a continuous or alternating- 
current generator. The English motor-generator 
is in France a convertisseur. A British 10-kw. 
machine might be differently rated in other coun- 
tries. Specifications and contracts are thus liable 
to be misunderstood. As to symbols British scien- 
tists allow themselves considerable licence. The 
Americans took this question up with some success. 
The German Auschuss fiir Kinheiten und Formel- 
grossen (A.E.F., committee for units and symbols), 
under Dr. K. Strecker, founded in 1901, has practi- 
cally unified the symbols for German science and 
technics. The Engineering Standards Committee, 
dating from 1899, has worked in the same direc- 
tion, but there remained very much to be done 
when Colonel R. E. B, Crompton proposed, at the 
St. Louis Electrical Congress of 1904. ‘* that steps 
be taken to secure the co-operation of the technical 
societies of the world by the appointment of a 
representative commission to consider the question 
of the standardisation of the nomenclature and 
ratings of electrical apparatus and machinery.” 
The various countries and societies appealed to 
sent sympathetic replies, and eventually the Insti- 
tution of Electrical 5 ee took the organisation 
of the International Electrotechnical Commission 
(I.E.C.) in hand. 

In June, 1905, the delegates of thirteen countries 
met in London under the chairmanship of Mr. 
Alexander Siemens. It was resolved that every 
country, appointing a local committee, should have 
the same voting power (one vote) and should pay 
the same contribution. This was ratified in London 
in 1908, when Mr. A. J. Balfour was able to 
welcome delegates from fifteen countries, and when 
London was chosen as the seat of the central office. 
Colonel Crompton remains honorary secretary ; the 
general secretary is Mr. C. Le Maistre, 28, Victoria- 
street, Westminster. Lord Kelvin was elected first 
president in 1906; E. Mascart was to succeed him 
in 1908, but he died, and Professor Elihu Thomson 
was elected, and was succeeded in 1911 by Dr. 
Emil Budde, of Berlin. 

Each national electrotechnical committee man- 
ages its own affairs. The international decision 
should be unanimous, or, to avoid obstruction, be 

by a majority of four - fifths. Unofticial 
conferences and unofficial meetings during the 
deliberations of the official Commission had proved, 
Professor Thompson remarked, of great assistance 
to the work. Such unofficial conferences had 
taken place at Brussels in 1910, and at Cologne in 
1911, and these had paved the way for the official 
plenary meeting held during the Electrical Con- 
gress at Turin in September, 1911. At special 
committees only the special members had a vote, 
but other members could attend. At Brussels 
the British delegates had accepted the symbol I 
instead of C (current), the German delegates agree- 
ing to R (resistance), instead of their W. It was 
also resolved at Brussels that any new unit adopted 
should be named after Kelvin, and the question of 
rating had been entrusted to a sub-committee. As 
to nomenclature, Dr. Budde proposed that the die- 
cussions should be limited to a restricted list of 
terms in logical sequence, and the systematic list 
submitted by the Danish delegate (Professor A. 
Larson) was found particularly useful. In the 
committee on rating, which co-operated with the 
Engineering Standards Committee and with repre- 
sentatives of British electrical manufacturers, Mr. 
P. Boucherot had rendered excellent service, which 
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Dr. Thompson wished to acknowledge. He did not 
give a list of the terms, definitions, and symbols 
agreed upon ; it would have taken too long a time. 
We have summed up the contents of the reports 
issued by the International Electrotechnical Com- 
mission at the time of their issues. 

Dr. Thompson stated that the next official Com- 
mission meeting would take place in Berlin in 
1913, and that the next Electrical Congress—the 
right to convoke such a congress is henceforth con- 
ceded to the International Electrotechnical Commis- 
sion—would assemble in San Francisco in 1915. So 
far the reports of the International Electrotechnical 
Commission had only been printed in French and 
English ; it would probably be necessary to add 
German and Italian editions. 

No doubt the International Electrotechnical 

Commission, in which twenty-two countries were 
now officially represented, has done good work, 
although perhaps not much yet. Mr. R. Ham- 
mond, as Treasurer of the Institution of Electrical 
Engineers, mentioned that the Institution had 
contributed more than 10001. towards the expenses. 
and the return might look small. But he did not 
forget, and it must not be forgotten, that such nego- 
tiations are exceedingly difficult and protracted. 
Professor Thompson added, in replying to the 
speakers, that the majority of British electricians 
would probably prefer ‘‘ continuous” to ‘‘ direct ” 
current ; but would authors of papers submitted 
to the Institution of Electrical Engineers consent 
to have ‘‘ direct current ” altered into ‘‘ continuous 
current,” not to speak of manufacturers’ catalogues / 
The discussion illustrated the difticulties of all such 
debates. Little was said in many words. Mr. 
Hammond and Mr. Trotter wished to have the 
kilowatt-hour termed the ‘‘ Kelvin,” which had, 
indeed, been authorised by the Board of Trade in 
1892. We do not see that anything would be 
ained by this alteration; the terms ‘‘ kilowatt- 
fo” contains already one name, and the abbre- 
viation ‘‘kwh” cannot be misunderstood ; the 
** Kel” might be. Lord Kelvin’s name is, and can 
be, honoured in other ways. 

Professor Miles Walker wished to get over the 
“direct” or ‘‘continuous” current difficulty by 
adopting the German ‘‘ Gleichstrom,” together wit 
" Woshacisteess ” (alternating current); he was also 
ready to call a rotary converter ‘‘ Umformer.” 
German science is certainly entitled to recognition ; 
but we do not believe that German electricians 
would welcome that suggestion. Those words are 
awkward for non-German tongues, and where the 
initials of German terms differ from the scientific 
Latin or Greek words, used by most other nations, 
the German term cannot expect international 
acceptance. Mr. Walker also deprecated the use 
of letters (like dx, log) to denote mathematical 
operations—a praiseworthy suggestion ; but he did 
not suggest a solution of the problem. 

In their concluding words, both Professor 
Thompson and Colonel Crompton emphasised their 
conviction that such international deliberations 
fostered the cause of ce. We have expressed 
the same opinion and wish, but no age has seen so 
many international gatherings and listened to so 
many assurances of international goodwill, and yet 
the cause of peace has not advanced much. 








FRENCH AERONAUTICAL 
LABORATORIES. 

Ir took the engineering world a long time to 
learn that useful practical information could be 
gained in a laboratory of applied mechanics, and 
that the laboratory experiments of one period 
become the manufacturing processes and practical 
applications of the next. The want of useful and 
accurate knowledge in aerodynamics has only been 
felt during the last few years—since the aeroplane 
became a reality ; consequently it is not surprising 
to find that research work in the laboratory has 
lagged somewhat behind, and that the practical 
aeroplane constructor can say with a clear conscience 
that he owes little, if anything, to the laborator 
experimentalist. How much a the rule-of-thum 
of the last few years could have been avoided by 
guidance from laboratory investigations it is hard 
to say ; probably but little, since the first years of 
mechanical flight have been spent in developing 
a machine that was able to fly with a fair degree of 
safety, regardless of efficiency or stability. 

That state is now . The work accom- 
lished at the National Physical Laboratory on 
arge-scale apparatus is sufficiently suggestive 








of improvements when due regard is had to the 
principles of similarity in aerofoils ; and even 
if small-scale experiments cannot readily be 
applied to the practical problems of design, 
they illustrate the complexity of the problem, 
and the curious results obtained on such points 
as pressure distribution serve to emphasise the 
need for further study. The results of recent 
experiments upon the variation of Pe / Py (ratio 
of total pressure on an aerofoil inclined at an angle 6 
to the total pressure when the aerofoil is normal to 
the direction of motion) with the angle 6 have been 
so illuminating that one is inclined to believe that 
the solution of outstanding problems will rest with 
the laboratory experimenters. 

The writer has recently visited two great aero- 
nautical laboratories in Paris—that of the University 
of Paris, at St. Cyr, founded by the munificence of 
M. Deutsche de la Meurthe, and under the capable 
direction of M. Maurain; and the private laboratory 
of M. Eiffel, in the Rue Boileau, Auteuil. As the 
methods of study in these two laboratories com- 
prise the three ways by which the action of air 
currents on aerofoils may be studied by the help of 
apparatus designed on a large scale, it shows the 
importance attached to laboratory work, even if 
it does not point to unanimity as to the best 
methods of achieving results. In the St. Cyr Insti- 
tute, which is solely devoted to research, there is a 
track 400 metres long, along which a car may be 
driven at a high speed by electric motors or by 
the reaction of the propeiler of an aeroplane under 
test, which is fastened on the car. The electric 
motors are controlled from a cabin at one end of 
the line, and the car (chariot), with its aeroplanes, 
traverses the course without an observer upon it, 
all the necessary data being obtained by automatic 
apparatus. The braking is effected by a series- 
parallel controller in the usual tramway style, so 
that the operator in the cabin on the top of 
the laboratory building is able to stop the car 
when desired, and from his position he can see 
the entire track. The measurements of velocity 
and pressure are made automatically, the latter 
being taken at various points of the wing surface 
by the height of liquid in pressure tubes. These 
manometer tubes are brought down side by side to 
a single board, and a camera is adjusted to photo- 
graph the heights of the liquid at the same time that 
the velocity is measured. Speeds comparable with 
aeroplanes in flight are obtained, if only for a few 
moments, which is all that is necessary. A dynamo- 
meter for measuring the kinetic thrust of propellers 
is also carried on the car. The car is built of steel 
in a substantial manner. 

On calm days when the disturbing effect of the 
wind is absent this apparatus is used, but a whirling 
table, 32 metres in diameter, is now almost completed 
for indoor experiments. The double arm of the 
table is a steel lattice cantilever, and the apparatus 
is in a circular brick building forming one of the 
group of imposing structures comprising the Insti- 
tute. By the combination of the track and whirling 
table research can be carried on independently of the 
weather, and in the central hall or laboratory there 
is ample accommodation for many aeroplanes and a 
machine-shop for constructing the apparatus. 

M. Eiffel has adopted the third method—i.e., by 
suspending the aerofoils in an artificially-produced 
wind in a wind tunnel in his splendid laboratory in 
the Rue Boileau. The tunnel is 2 metres in dia- 
meter. The unusual size of this apparatus, together 
with the ingenious means for measuring the lift 
and drift of aerofoils suspended in the current, 
gives the researches of M. Eiffel and his able 
collaborator, M. Rith, an importance for practical 
aeronautical construction that has hitherto been 
unequalled. Their researches upon the resistance 
of the air by apparatus let fall from the second 
stage of the Eiffel Tower is well known to 
students of aerodynamics ; they proved the truth 
of the squared law for velocities up to 40 metres 
per second. An air current of nearly the same 
velocity can be obtained in the wind tunnel, 
a speed which is of the same order as the 
aeroplane in flight. Preconceived notions of the 
direction of the air streams round about an aerofoil 
are-ru upset by observing them directly. The 
aerofoil being suspended in the current, the 
observer has a long rod tipped with a wire, to which 
is attached a wisp of cotton about 3 in. long. 
The direction taken by the cotton shows the direc- 
tion of the current at the place, and by this means 
the entire surroundings of the aerofoil may be 
explored. All these three methods have, of course, 


been tried before in laboratories, both in this 
country and in America, but probably not as yet 
on so large a scale. Large-scale experiments often 
disclose conditions. which escape recognition when 
the apparatus is small. 








THE POSITION OF TRUST. 

NEARLY every servant is in a position of trust 
towards the person by whom he is employed. It is 
not written in the bond that his master’s secrets 
shall be inviolable, but the force of the unwritten 
obligation is none the less appreciated. By a natural 
instinct the servant appears to follow that pre- 
cept of an ancient code which ordains that no 
man can serve two masters. That precept is 
embodied in English law; for, by a long series 
of cases, it has established that where a relation 
exists between two parties which involves the 
performance of certain duties by one of them, 
and the payment of a reward to him by the other, 
the law will imply, or the jury may infer, a promise 
by each party to do what is to be done by him. It 
follows from this that a court of law will look not 
only to the contract or agreement itself, but to 
everything which is implied in such a contract. 

It is generally understood that if a man under- 
takes to work for another, he will devote his whole 
time and energy, not to further his own interests, 
but for the benefit of his employer. The law will 
apparently interpret every contract in accordance 
with this doctrine. But it goes further, and will 
restrain a servant who has been discharged, or 
whose term has otherwise come to an end, from 
taking advantage of information which he may 
have unlawfully acquired in the time when his 
whole energies should have been devoted to his 
employer. It may be of use to refer to one or two 
cases in which these principles have been recognised. 
In the case of Robb v. Green, 1895, 2 Q.B. 1, 
the defendant, being employed by the plaintiff as 
manager of his business, secretly copied from his 
books a list of the customers, with the intention of 
using it for the purpose of soliciting orders from 
them after he had left the plaintiff’s service 
and set up a similar business on his own account. 
Subsequently, his service with the plaintiff having 
terminated, he did so use the list. It was decided 
that it was an implied term of the contract of service 
that the defendant would not use to the detriment 
of the plaintiff information to which he had access 
in the course of the service, and therefore that the 
defendant was liable in damages for any loss caused 
to the plaintiff by reason of the breach of the term. 

It must not be inferred from this decision that 
a clerk or workman is not allowed to enter into 
competition with his master after the end of the 
service. What the law strikes at is the unlawful 
use of information acquired during the term of 
service. If there was an implied term in every 
contract of service that the servant when dis- 
charged should not compete with his master, re- 
strictive covenants would be quite unnecessary. 

That this is the true state of the law appears 
from a closer study of the case, for, in the course of 
his judgment, Mr. Justice Hawkins said :—‘‘ It is 
aa law that a servant, having left his master, 
may, unless restrained by contract, lawfully set up 
in the same line of business as his late master, 
and in the same locality ; and that he may without 
fear of legal consequences canvass for the custom 
of his late master’s customers, whose names and 
addresses he has learnt bond fide accidentally during 
the period of his service. . . . But here we are 
dealing with a flagrant breach of trust during ser- 
vice, with the intent to reap afterwards the advan- 
tage contemplated. In such a case, too, it seems 
to me that the fraud in service with intent to use 
afterwards, and the use afterwards, are both dis- 
countenanced by the law. The breach of confidence 
in service can hardly be said to be a duty of im- 
perfect obligation; for, as I pointed out upon 
authority, the law will imply a promise to perform 
it, and the utilisation of the fraud cannot be 
legalised by the fact that though that utilisation 
was contemplated when the fraud was committed, 
the relation of master and servant had terminated 
when it was carried out. So to hold would be a 
great encouragement to fraud. In what I have 
said I do not intend to convey that while the con- 
tract of service exists, a person intending to enter 
into business for himself may not do anything by 
way of pre tion, provided only that he does not, 
when serving his master, fraudulently undermine 








him by breaking the confidence reposed inhim. For 
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instance, he may legitimately canvass, issue his 
circulars, have his place of business in readiness, 
hire his servants, &c. Each case must depend on 
its own circumstances.” ; 

The principle above laid down seems to apply in 
every case where the relationship of master and 
servant has existed, and it was accepted by the 
Courts long before 1895. 

In the case of Lamb v. Evans (1893, 1 Ch. 218), 
canvassers who had been employed under agree- 
ments which beund them to devote themselves 
in a particular district, exclusively to obtain 
from traders advertisements to be inserted in a 
directory, and to supply the blocks and materials 
necessary for producing such advertisements, pro- 
posed at the expiration of their agreements to 
assist a rival publication in securing similar adver- 
tisements. It was decided that they were not 
entitled to use for the purpose of any other publi- 
cation the materials which, while in the plaintiff's 
employment, they had obtained for the purpose of 
this particular directory. ; 

There is one other aspect of the question under 
discussion which is of great interest to manufac- 
turers who find it necessary in the course of busi- 
ness to disclose to mechanics and other people 
working for them the nature of, and secrets con- 
nected with, inventions for which they may be 
desirous of obtaining letters patent. The sug- 
gestions made by a workman, employed in making 
a model of an invention for an inventor, cannot be 
patented by that workman, but, in fact, belong to 
the employer, and merge in his invention. Hence 
he is the only person entitled to a patent for them. 
Therefore improvements in details suggested by 
such workman, and embodied in the machine, do not 
entitle that workman to yy and stop the master’s 
patent on the ground that material of the 
invention have been obtained from him. At the 
same time, inventions devised by a workman while 
engaged in his master’s employment do not neces- 
sarily, by virtue of that employment, belong to the 
master. It is a question of fact in each case. The 
invention may be so entirely independent of any- 
thing suggested to the workman as to be clearly 
his own invention. In order that employers may 
secure the benefit of all the patents on inventions 
of those employed by them it is well to secure the 
insertion of a definite clause in the azreement. 

The following clause is suitable for insertion in 
an agreement with a tramway manager :—‘‘ Any 
invention or patent, either connected with tram- 
ways or otherwise, invented or acquired by the 
manager, shall be his sole property; but the com- 
pany shall have free licence, without payment of 
any royalty to the manager, to use the same either 
during the continuance of the employment of the 
manager hereunder, or at any time thereafter, pro- 
vided always that no such patent shall be used by the 
company until a resolution of the board of directors 
to that effect has been passed, and a copy of the 
said resolution sent to the manager, addressed at 
his last known place of abode or business.” 

It would seem to follow from what has been said, 
that if a workman, after the termination of his 
period of service, were to take out a patent for 
some article which he had virtually invented during 
the period of employment, his title might be un- 
assailable ; but if it were shown that he, in fact, 
robbed his master of an invention, and forestalled 
him in taking out a patent for it, the Court would 
in all probability interfere. 

Hitherto we have dealt with cases in which the 
duty not to avail himself of his master’s secrets 
had not been expressly laid down in the contract. 
Where there is an express term little difficulty 
arises, 

In a case which was heard in the High Court in 
1904 (Barr v. Craven), an action was brought by an 
insurance company against four discharged agents 
and another insurance company, alleging that the 
agents had made use of the knowledge which they 
had obtained while they were in the employment 
of the plaintiffs for the purpose of inducing persons 
who were policy-holders in the plaintiff society to 
transfer their policies to the defendant society. 
Each of these agents had signed contracts which 
contained clauses to the following effect :—‘‘(7) To 
deliver up in case of my resigning the agency, or 
being dismissed therefrom, all name-plates, show- 
cards, books, papers, or other property belonging 
to the society, or in any way relating to the business 
of the society, to my superintendent or any other 
officer of the society, as directed by my general 
manager for the time being of the society or by my 





said superintendent ; (8) to introduce all the mem- 
bers in my agency to my successor or to any officer 
of the society, and not to interfere directly or 
indirectly with any of the business, after having 
resigned this agency, or being dismissed there- 
from.” 

It was urged on behalf of the defendants that 
this covenant was too wide and therefore void, as 
being against public policy. It was limited neither 
in space nor time, and it applied to the whole busi- 
ness of the plaintiff society, wherever carried on. 
The Court granted an injunction.. Lord Justice 
Matthew said :—‘‘In my view upon the true con- 
struction of these contracts, the ‘ business’ meant 
‘the business of my agency,’ and the restriction is 
confined in each case to the locality in which the 
particular defendant was agent to the plaintiff 
society. There can be no objection to such a con- 
tract, and it is right to restrain a breach. This 
was a case of restraining the discharged servant 
from canvassing customers. A similar injunction 
would doubtless be granted if the servant were 
under covenant not to disclose the information 
which he might acquire during his term of employ- 
ment.”’ 








THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

AN ordinary general meeting of the Institution 
of Mechanical Engineers was held at Storey’s 
Gate, St. James’s Park, S.W., on Friday last, 
the 20th inst., the President, Mr. E. B. Ellington, 
being in the chair. After formal business, the 
Secretary announced that Sir G. A. Muntz had 
been elected to fill the vacancy on the Council 
caused by the death of Mr. H. Lea. Sir G. A. 
Muntz would retire at the next annual general 
meeting in accordance with the bye-laws, and 
would e eligible for re-election. 


Vapour-CoMPRESSION REFRIGERATION. 


The discussion was then resumed on two papers 
read at the previous meeting—viz.: ‘* - wg 
Compression Refrigerating- Machines,” by Mr. J. 
Wemyss Anderson ; and ‘‘A Contribution to the 
Theory of Refrigerating-Machines,” by Dr. J. H. 
Grindley. These have both been reprinted in 
extenso in ENGINEERING,* and the first part of 
the discussion has also been reported in our 
columns. t 

Captain H. Riall Sankey was the first speaker. 
He said that in Appendix II. of his paper Mr. 
Anderson had brought out the principles of 
refrigeration in comparatively simple differential 
equations. These were excellent examples of the 
combination of analytical and graphical methods. 
The differential equations given could be solved, 
but they became long and cumbersome expressions 
which were hard to value. The difficulty pointed 
out in Mr. Anderson’s paper in connection with 
rating occurred also in the case of the steam-engine, 
in which the number of pounds of steam or the 
feed was not a true basis of comparison, because the 
pounds of steam did not always necessarily contain 
the same amount of heat. That was particularly so 
when superheated steam was used. In order to 
obviate that difficulty, the Institution of Civil 
Engineers’ Committee on Engine and Boiler Trials 
had adopted the term ‘‘ equivalent feed.’’ On the 
question of standard of comparison he thought 
two criteria were wanted, one being for the user, 
who wished to know what his machine would do 
under certain conditions. 

The engineer, however, also wanted a standard. 
It was usual to base that on the reversed Carnot 
cycle. Mr. Anderson had shown that the true 
cycle with saturated gas was the inverted Rankine 
cycle, and he had given the efficiency as 8.2. The 
Carnot cycle between the same temperatures gave 
8.8, and the true cycle was thus 70 per cent. less 
than the Carnotcycle. Under the heading of ‘‘ Dry 
Compression ” in Appendix ITI. the coefficient of 
performance was shown as 7.12. The equivalent 
for the Carnot cycle was 8.8. With the extreme 
range of temperature of 682 deg. the figure would 
be 22. The coefficient depended on the range of 
temperature. There were four essentials for a 
standard :—(1) The cycle should be as nearly as 
might be that of the actual machine ; (2) it should 
be free from all losses ; (3) the data for computing 
should be easily obtained by simple measurement ; 
(4) the expression for the coefficient of performance 


* See pages 754, 789, 792, and 821 ante. 
+ See page 729 ante. 





should be a simple one. Conditions 1, 3, and 4 
were antagonistic, and the matter would be best 
left for decision to a committee. He thought the 
mere recitation of work done, without giving the 
results obtained, was of no value to the Institu- 
tion, at which the discussions were intended to 
elicit information which might be of value to the 
profession. 

The next speaker was Mr. G. T. Harrap, who 
said he did not think that so much advantage was 
to be obtained from pre-cooling as Dr. Grindley 
imagined. The idea was not new, but though used 
on special occasions, no patent brought out during 
the last thirty years was in use to-day. Most of 
the applications were dependent upon the economy 
of the entire system. if what was gained in one 
part were lost by another, there was no net gain, 
and for that reason pre-cooling was not used. He 
had been associated with refrigeration for thirty- 
five years, and since Harrison’s memorable patent 
of 1867, he thought no branch of engineering had 
progressed so much as a result of research, either 
independent or carried out by the manufacturers 
themselves, often assisted by experts. He 
thought that machines calculated on a dry-com- 
pression basis were often worked on the wet 
system, partly from practical considerations. One 
machine, to his know edge, on the wet-compression 
system had worked for thirty years without having 
its cylinder rebored, and was as efficient as ever. 
Over a term of years a wet-compression machine 
would show the best results. From the scientific 
point of view it would be an advantage to have a 
standard. The difference between those mentioned 
by the author was less than 1 per cent. He did 
not think, however, there was a general demand for 
a standard. In order of importance came the stan- 
dard of manufacture of the plant, then insulation, 
and, lastly, the application of the plant. The 
differences in application were so great that 20 per 
cent. difference in calculation would not matter. 
It was all ultimately a question of money to be 
made. Ninety per cent. of those buying machines 
did not know the significance of Centigrade and 
Fahrenheit degrees, and the adoption of any par- 
ticular degree was not a matter of great moment. 
The public wanted machines to do a definite 
amount of work. 

Mr. A. H. Tyler spoke next. He thought that 
a great deal of the investigation work carried out 
by makers had been worthless. The CO, machine 
had suffered from lack of reliable data, until 
Mollier’s tables had given them something definite 
to go on. Still more recently Gussmann had 
— some useful figures. He (the speaker) 

also published some, and he hoped other 
manufacturers would join him in this policy. At 
the works with which he was connected they 
would be pleased to have the assistance of scien- 
tific men when testing new machines. He thought 
a standard an advantage to the manufacturer. He 
used as standard the elimination of 12,000 B.Th.U. 
per hour from brine at 32 deg. Fahr. If machines 
were tested at 32 deg. Fahr., it would be found that 
they took the maximum power at that point, and 
that was a safe condition to take asatest. It was a 
fair average, some classes of work entailing lower, 
and some higher, temperatures. He adopted 70 deg. 
Fahr. as the standard for condensing water. It 
was seldom that water could not be obtained at 
that temperature or below it. They wanted a 
convenient term for the standard. He used the 
‘** frigid ton,” but that was not quite satisfac. 
tory. 
Professor Anderson had compared refrigera- 
ting-machines with the steam-engine reversed. 
It should, however, be compared with the heat- 
engine, when all that happened was that the 
boiler would be at a lower temperature than 
the condenser. Instead of giving out work the 
cylinder absorbed work, and instead of absorb- 
ing work the feed-pump gave it out. The pump 
was equivalent to the expansion-valve. The com- 


plete heat-engine was reversed. No settlement of 
the wet and dry compression controversy appeared 
to be in sight. Some machines would give better 


results with dry compression. t was some- 
times the case with NH, machines; but CO, 
machines gave best results with wet compression. 
He had proved this’ by tests lasting between three 
and four weeks, in which he had varied the degrees 
of wetness and checked the work by the moulds of 
ice made. As he approached complete dryness 
the amount of ice produced fell off, as it did also 


|if he had excessive wetness. The best results he 
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found were obtained with a discharge temperature 
of 150deg. Three degrees each side of that allowed 
a good working limit. 

Mr. G. C. Hodsdon followed, saying that the 
subject was treated in the papers for the ordinary 
engineer, and not for the refrigerating engineer. 
He would like to see the Institution take up 
research. Standard figures were wanted. Dr. 
Grindley, it seemed, would use a water-jacket in 
his system; but that was no use. Perhaps Dr. 
Grindley had some other method in view for 
obtaining isothermal compression, which was cer- 
tainly obtainable, though Tite was not long enough 
for it to be adopted. It was not a commercial 
proposition. Before vapour-compression machines 
were common, cold-air machines had been used, in 
which the cycle resulted in an outlet temperature 
of about —80 deg. A water-cooled cylinder was 
used. He had in one case inserted a thin metal 
liner with water outside it. The compressor- 
cylinder was 11? in by 14 in.; it was of 17 indi- 
cated horse-power at 85 revolutions per minute, 
with an air pressure of 45 1b. per sq. in., an 
a ratio of compression of 4.06. The CO, 
machine, within the limits given by Mr. Ander- 
son (0 deg. and 70 deg.) would give a ratio of 
compression for comparison of 2.75; and the NH, 
machine 4.28. He did all he could to keep 
the temperature of the air down, but it left the 
cylinder at 290 deg., entering at 960 deg. Iso- 
thermal compression would be less practicable still 
with the ammonia or the CQ, machines, where 
thicker liners were needed. 

Refrigeration machines with water jackets re- 
quired careful regulation. That was easy enough, 
but, as a result of carelessness, the jacket might 
easily be split. An interchanger would be 
no gain, provided the discharge temperature were 
fixed, as it was practically, at about 150 to 
160 deg. One reason for that had to do with 
lubrication. The addition of the interchanger was 
a loss, because of the transmission of heat into the 
interchanger. It was less than equivalent to 
taking money out of one pocket and putting it into 
another, because some of it was lost in the opera- 
tion. Dr. Grindley’s paper contained tables which 
needed checking by the difference method, when 
several corrections would be found necessary. 

Continuing, Mr. Hodsdon referred to curves for 
temperature plotted against latent heat of evapo- 
ration for NH,, obtained hy various investigators. 
These covered the work of Zeuner, Dieterici, Wobsa, 
Hybl, Mollier, Ledoux, Wood-Davidson, &. Dr. 
Grindley’s curve coincided with none of those. As 
to which of all those authorities should be accepted 
was a point which might well be taken up by the 
Institution. There had really been a great deal of 
research work done, but not much had been pub- 
lished. All the leading makers had testing plants 
and could deal with questions intelligently. Ger- 
many was ahead of this country as regards scientific 
publications on the subject, but that had not pre- 
vented English makers securing orders for the three 
refrigerating machines on the largest German liner. 

A photograph of a large CO, machine was then 
shown. Four of these, Mr. Hodsdon said, were 
working. The motor-wheel was 7 ft. 3 in. in 
diameter with a 10-in. face. The compressor was 
84 in. in diameter. The ovtput was 70 tons of ice 
for twenty-four hours. The fly-wheel weighed 
13 tons. Nothing was said in the papers of water- 
vapour machines, though the French Admiralty 
had several of the Leblanc type in their naval 
ships. The United States Government had recently 
voted 15,000 dols. for investigations connected with 
units and standards of refrigeration. The Institu- 
tion, if it took up such work, should not clash with 
that, or with that being done by other bodies 
interested in the matter. .{s a suitable subject 
for investigation he would suggest the flow of brine 
through notches and over weirs, so that they might 
have reliable data for use in testing. The specific 
heat of brine also needed investigation. The 
National Physical Laboratory and the United 
States Bureau of Standards gave figures which 
differed by 10 or 12 per cent. The transmission 
of heat through pipes as affected by material, pres- 
sure, the kind of gas, state of the surfaces, &c., 
and velocity of fluids on both sides, would also 
furnish work for years. Mr. Anderson’s paper 
contained many mathematical discrepancies which 
needed correction. 

Mr. Henry Brier followed and pointed out that 
though Mr. Anderson recorded several points 
against the CO, machine, yet they held their own in 








practice. He had in mind one machine which in a 
warm country turned out 36 tons of ice per 24 hours 
for 84 electrical horse-power. Successful trials 
had been made of an interchanger system using two 
sets of coils, and about a dozen machines on this 
principle were at work. The results were not com- 
mercially satisfactory. There was more os 
and the staff had to be doubled. The trials were 
therefore discontinued. Some means were required 
whereby the temperature of the CO, could be 
brought more nearly to the temperature at which 
it would be used in the evaporator; then more 
work would b2 obtained from the surface of the 
evaporator. Every refrigerating engineer had had 
the point of the relative values of wet and dry 
compression before him. The conclusion in this 
country had been that a wet gas would transmit 
more rapidly than a dry one, and the gas was there- 
fore used ‘‘ flooded,” as the Americans would say. 
The compressor would handle a greater quantity of 
wet gas than dry, and that gave a better rush 
through the condenser and evaporator. He thought 


d|the water-vapour machine had now taken its place 


alongside the others. 

Mr. A. G. Enock thought the most important 
aspect of the matter was that an amount of work 
was required to be done for the least possible 
expenditure of power, water, repairs, &. Every 
maker was endeavouring to keep in front of others, 
and for this research in the factory was essential. 
In the discussion many matters had been brought 
together without any justification. The question 
of the water-jacket was introduced. Such things 
had their proper spheres. He would give an 
example. The horizontal double-acting NH, com- 
pressor with wet compression worked successfully 
until perhaps a joint leaked in the ammonia pipe, 
and it became necessary to pump out the pipe 
system. As the ammonia was withdrawn, dry 
compression would gradually replace the wet. At 
that moment the double-acting horizontal com- 
pressor would require a jacket, not needed with 
wet compression. As the gas became rarefied the 
piston-rod would heat, and the packing would burn 
out. A water-jacket might burst if enclosed. 
Consequently a vertical machine was more suitable 
for jacketing, as the jacket could be left open 
at the top. As to units, the purchaser wanted to 
know what he was buying, and a standard unit was 
desirable. If the seller were te attempt to specify 
the conditions precedent to the units employed by 
them, the buyer would be confused. One actual 
test had shown, to his knowledge, a variation of 
from 0.7 horse-power per ton of refrigeration to 
3.5 horse-power. He would suggest that Mr. 
Anderson might make tests in which every type of 
machine could be represented, installed under 
similar conditions, on such points as the value of 
clearance, water-jacketing, and wet and dry com- 
pression, &c. Forsuch investigations Mr. Anderson 
would find that makers in this country, enterprising 
enough to allow what they are doing to become 
known, would give facilities for testing machines in 
their works, supplying electrical and other appli- 
ances for the work. 

Mr. J. Thom concluded the discussion. He 
said he had twenty years’ experience of the use of 
refrigerating-machines, going back to the days of 
the cold-air machines. The proportionate differ- 
ence in power required by such machines and 
the vapour-compression machines was represented 
by 5 tons of coal for the former to 1 ton 
for the latter. When first used on ships re- 
frigerating-machines were regarded as auxiliaries, 
and had to obtain their power after all other 
auxiliaries had been arranged for. Often they had 
difficulty in doing this. Progress, however, came 
with the advent of the vapour-compression machine. 
He had had experience of several such machines. 
SO, machines had given the most trouble. After 
using one for four or five years some of the tubes 
had become quite blocked ; he exhibited a section 
of one at the meeting. His experience of a machine 
from makers who claimed to have done much in- 
vestigation work had been unfortunate. The 
machine had constantly to be stopped for repairs. 
It was useless to talk about the scientific side 
if practical questions were overlooked. When 
having to maintain temperatures of below 30 deg. 
Fahr., it was nearly impossible to find a gland 
that would be tight with either a dry or wet gas. 
When working with pressure above atmosphere a 
leak would be in the outward direction. If below 
atmosphere, it would be inwards, and air would 
get into the system and upset the working. 








Mr. Anderson’s paper illustrated a contra - flow 
NH, condenser with numberless joints. That was 
a bad type and out of date. One with four or five 
joints per section would be more reasonable. A 
standard of refrigeration would be an advantage to 
the buyer, and the matter might well be investigated 
by the Institution. 

The President then called on Mr. J. Wemyss 
Anderson to reply to the discussion, explaining 
that Dr. Grindley had not been able to come from 
Cork for the meeting that night. 

Mr. Anderson, in his reply, said, as he had placed 
a ‘‘ standard ton of refrigeration ” the first of two 
outstanding wants, it was unwise to suggest any- 
thing in place of the B.Th.U., as Professor 
Jenkin had done. In the United States the 
unit used was 288,000 B.Th.U. per day per ton of 
refrigeration. The suggestion was made to adopt the 
same here. That would entail adopting the 2000-lb. 
ton. If it were merely a question of turning out 
so many pounds of ice per pound of steam, he 
would hesitate placing the compression - machine 
before the absorption-machine. Taking all matters 
into account—as, for instance, over and under-loads, 
power supply, &c.—he thought the compression- 
machine was destined to hold the more important 
place. In this country, however, the absorption- 
machine had been rather neglected. He had not 
overlooked the question of volumetric efticiency. 
It was taken into account in his statement that, 
including losses at the valve, &c., and ‘‘ by super- 
heating in the compressor, 450 B.Th.U. per pound 
of ammonia circulated might be taken as the 
refrigerating effect.” He preferred to make allow- 
ances for all losses at one operation. The figures 
were correct, and the compressor did not need 
to be increased by 174 per cent., as Mr. Voorhees 
suggested. 

With regard to Mr. Willcox, though he was 
aware that makers had done research work, no 
branch of engineering in this country had re- 
ceived less aid from published accounts of work 
than the refrigerating industry. Other countries 
had more literature available. With regard to there 
being no need of further research work, that 
opinion was refuted by the fact that the United 
States Congress had recently voted 15,000 dols. for 
investigations which would lead to the adoption of 
standards of refrigeration and the determination of 
physical constants used in the refrigeration indus- 
tries. The request came from the American 
Association of frigeration. By ‘‘a standard 
refrigerating machine of comparison” he meant a 
machine by which the coefficient of performance of 
other machines could be tested. The Rankine 
cycle affurded one suitable basis. 

There were, continued Mr. Anderson, many 
different cycles which might be taken as standards 
for comparison. Quite lately one had been sug- 
gested by Mr. Voorhees and Mr. Stokes; Dr. 
Grindley suggested another. All these would have 
to be carefully considered before a definite cycle 
could be fixed upon. 

As regards progress, Mr. Lightfoot’s paper, written 
in 1886, was, Mr. Anderson considered, nearly as 
modern now as when first written. The advance 
in these twenty-six years had not been so marked as 
people tried to make out. Mr. Harrap had pointed 
out that big allowances had to be made in practice 
over and above theoretical conclusions. In his 
paper he had given the merest outline for a NH, 
machine, and in Table V. it would be seen that 
allowances had been made for leakage into the 
machine. He thought that sometimes people in 
charge of tests of refrigerating machines over- 
looked that important point, with the result 
that they could not get out their heat balances. 
Again, with regard to standards, what they 
wanted was a standard whereby it would be pos- 
sible to say that a certain machine, under certain 
conditions of temperature, would be rated at so 
much. If used for cooling milk, the coefficient of 

rformance would be much higher ; if used for ice, 
it would be less. It really did not matter whether 
the standard was 32 deg., 90 deg., or 0 deg., so 
long as it was something fixed. He was inclined 
to approve cf the term ‘frigid ton.” 

He agreed with Mr. Tyler as to wet and dry com- 
pression. Personally he believed the CO, machine 
was rather better worked on the wet side, the NH; 
machine on the dry side, and the SO, machine 
decidedly dry. In the tables he had given 
there was little work of his own. They were 
the best he could find, and the authorities were 
given in each case. They had been substituted at 
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the last moment for Zeuner’s tables, as they gave 
better results. Mr. Brier had commented on his 
objections to the CO, machine, but reference to 
his paper would show that he was not sure that that 
machine was as inefficient as theory seemed to 
indicate. He would like to see some reliable tests 
made on it. Other points he would reply to in 
writing. 

The President then brought the meeting to a 
close with the announcement that the next meeting 
would be held on Friday, January 17, 1913. 





NOTES. 
SHIPBUILDING PREMIUMS IN Russa. 

A Law has recently been passed in Russia, and 
will come into force on January 1 next, introducing 
premiums for Russian-built vessels, subject to 
certain conditions. A premium is paid to ship- 
builders within the Russian Empire for each vessel 
built by them for traffic in foreign waters and on 
the Danube, with its tributaries, such veesel being 
of metal, for merchant service, commenced after the 
publication of the law, and, when completed, regis- 
tered as belonging to a Russian port. Premiums 
are not to be paid for vessels built within the 
boundaries of the Grand Duchy of Finland or in 
such districts as have facilities in respect of free 
importation of dutiable material and machinery for 
the building and equipment of vessels. The ship- 
building premiums, calculated per register ton of 
the vessel’s full tonnage, are as follow :— 


A. For Vessels with Propelling Machinery. 


a. Up to 125 tons, 105 roubles per ton. 
b. From 125 to 300 tons, 100 roubles per ton 
c. , ” 500 ” 95 ” ” 
d. ” 500 ” 725 ” 90 ” ” 
¢ +, 725., 1000 ,, &© os ce 
f. ” 1000 ” 1400 ” 80 ” ” 
g. ” 1400 ” 2000 ” 75 ” ” 
h. ” 2000 ” 3000 ” 70 ” ” 
t. 3000 tons upwards, 65 roubles per ton. 


B. For Sailing Vessels, also Including such as are 
Fitted with Auxiliary Propelling Machinery. 
a. Up to 125 tons, 84 roubles per ton. 
b. Fiom od to 300 tons, 80 roubles per ton 
76 


c. ” S ” 500 ” ” ” 
d. ” 500 ” 725 ” 72 ” ” 
é. ” 725 ” 1009 ” : ” ” 
f. 4, 1000 ,, 1400 ,, ” ” 
g. ” 1400 ” 2000 ” 60 ” ” 
h. ” 2000 ” 3000 ” 56 _ ” 
t. ,, 3000 tons upwards, 52 roubles per ton. 


In addition to the premiums per ton, there is 
further offered a premium of 35 roubles per indi- 
cated horse-power at the fixing of new main or 
auxiliary engines. Upon the repair, replacement 
of old boilers, with uptakes and funnel, steam- 
pipes, &c., a premium of 1.50 roubles per pood of 
the metal used is payable, and on the substitution 
of new main or auxiliary engines for old 5.50 roubles 
per pood of metal used is payable. The premiums 
specified above will, after the lapse of ten years, 
reckoned from the day of publication of the law, be 
subject to an annual reduction of 6 percent. The law 
is to remain in force for fifteen years, and the law of 
July 1, 1908, authorising importation free of duty 
of merchant vessels from abroad, remains in force 
until January 1, 1928. 


THe Rangoon River Trarninc Works. 


The report of the Commissioners for the Port of 
Rangoon, recently issued, shows that considerable 
progress has been made in the training works on 
the Rangoon River. We have referred to these 
from time to time in ENcingeRING. They consist 
mainly of a long training-wall opposite Rangoon, 
and reclamation work, so as to prevent further 
erosion at a bend in the river above the port area. 
The training-wall is to have a length of about 
12,000 ft , and is being built on a mattress founda- 
tion. The mattresses measure about 200 ft. by 
125 ft., and have been made of brushwood. They 
have been sunk in position by loading them by 
hand with stone, after which, so long as depth of 
water permitted, the additional stone has been 
placed from hopper-barges. The mattresses were 
made up on the bank, launched, and secured to 
piles driven 125 ft. apart. On one or two occa- 
sions slight accidents occurred—on one a mattress 
being lost by getting adrift—but the work on the 
whole proceeded satisfactorily when the men had 

ome accustomed to making the mattresses. It 
appears that the total amount of stone placed 
in connection with these works amounted to over 
10,000,000 cub ft. at the end of March last. At 
the close of the year 1910-11 about 75 per cent. 


of the mattress foundation work had been com- 
pleted. During the year ending with March, 1912, 
the mattress work was finished, the actual date on 
which the last mattress was laid being July 21. In 
all 224 mattresses have been placed in position, 
covering an area of 2,125,250 sq. ft., and con- 
taining five million bundles of brushwood. In the 
twelve months covered by the last report about 
5,550,000 cub. ft. of stone were deposited on the 
wall and apron-work, most of this coming from the 
quarries opened up purposely for this work on the 
island of Kalagouk. There remained in March 
last about 18,000,000 cub. ft. of stonework to be 
done to complete the undertaking. The total ex- 
enditure at the time of the report had been 
. 91,97,090. The supply of stone from the Island 
of Kalagouk has been satisfactory, but that procured 
from inland quarries through contractors had not 
been adequate, and this failure had delayed the 
= of the work for which that stone was required. 
he Kalagouk stone being dumped from steamers, 
without handling, the supply coming from inland 
quarries has been used for the work where the 
water is shallower, and the stone has to be placed 
by hand. At the quarries at Kalagouk elaborate 
preparations were made for the work before com- 
mencement, but, on the other hand, the contractors 
for the inland stone failed to appreciate the magni- 
tude of the work, and made insufficient preparation 
for it, with the result that from inland sources 
the supply has been hampered, and some of the 
contractors have withdrawn. In order to meet the 
situation, the Commissioners are now opening up 
quarries of their own on the Pegu - Moulmein 
Railway, at the cost of one lakh of rupees. The 
Kalagouk quarries were also opened up by the 
Commissioners. 


Tue Dirron Raitway Accipent. 


The Board of Trade Inspector’s report on the 
regrettable accident which occurred on Septem- 
ber 16 at Ditton Junction, on the London and 
North-Western Railway, has now been issued. 
There is no doubt as to the cause of this accident, 
by which fifteen lives were lost, though the reason 
which prompted the driver to act as he did under 
the circumstances will never be clearly elucidated. 
At Ditton Junction trains working from Chester to 
Liverpool either travel on the down main fast or 
down main slow line. On the former they can 
travel at speeds up to 50 miles per hour; when 
turned on to the latter they have to reduce speed 
to 15 miles per hour, to take the turn-out and 
cross-over just before the station is reached. On 
the date in question the road was set for a fast 
train to pass from the main fast to the main slow 
line, but the driver appears to have thought that 
he had a straight run through the junction on the 
main fast line. The result was that the engine, a 
2-4-0 express of the well-known ‘‘ Precedent” class, 
left the road at a V crossing, and after running 
some distance finally turned over and dashed into 
the pier of an over-bridge 95 yards from the point 
of derailment. The engine collided with this bridge 
when still travelling on its side at a speed estimated 
at 20 miles per hour. The effect was to wreck the 
locomotive completely. The greater part of it was 
smashed up. The cylinders were forced back 2 ft., 
the motion was all broken up, and all the rivets 
connecting the fire-box and barrel were shorn 
through in addition to other damage being done. 
The Renae to the other rolling-stock was con- 
siderable ; part of it was destroyed by fire, though, 
fortunately, there was no fatal injury to passengers. 
It appears that the driver of the train was a passed 
a driver, who seems never to have been over 
this road in charge of a train when such was 
turned off the fast road on to the slow line. In 
this connection Colonel Yorke rightly points out 
that some more effective means of ascertaining the 
competency of men should replace the method, at 
present often in vogue, of merely accepting the 
man’s word. Means should be taken to check the 
men’s knowledge of the road, in order that there 
may be no risk of trains being handled by men 
not thoroughly acquainted with the parts they 
have to work over, and with any changes of recent 
introduction. At Ditton the ‘‘distant” and ‘‘home” 
signals for both fast and slow down roads have 
been of equal height, and this may have led to the 
driver’s confusion. An alteration in their height 
has since been made, but Colonel Yorke suggests, 
in addition, that the ‘‘ distant ” for the slow on the 
_ same post might be removed, and only the ‘‘distant” 
left for the fast road. If that were done, whenever 








the ‘‘ distant” were against the train, the driver 
would have to slacken speed. and if turned to the 
main ‘‘ slow,” would then be able to take the cross- 
over safely. It is mentioned in the report that tools 
provided in the brake-vans were of service after the 
accident. Major Pringle, after the Hawes Junction 
accident, suggested that tools should be carried in 
the rear brake-van of trains of this kind. At the 
time we pointed out that they might very well be 
carried in each brake, since, if one van were so 
damaged that they were inaccessible there, they 
would be procurable from the other van. We 
understand that this is what actually occurred in 
this instance. The ambulance-trained men among 
the employees seem to have been of great help. 





THE EQUIPMENT OF ENGINEERING 
LABORATORIES. 
To THe Eprror oF ENGINEERING. 

Srr,—The leading article in your issue of December 20, 
page 849, on this subject, misinterprets, toa great extent, 
the views expressed in the Munchester Guardian by the 
present writer. 

It was there pointed out that very great scope, involv- 
ing lavish expenditure, was now characteristic of the 
equipment of most German technical high schools. The 
installation of so much large-scale plant being much 
beyond the needs of laboratory teaching, even for ad- 
vanced students, it was given as the reason why the 
German State Governments had thought proper to pro- 
vide it, that they had decided to encourage practical 
research in mechanical engineering in the laboratories of 
those schools. 

Such work, carried out by the professors, lecturers, and 
graduates (not undergraduates) had been found to be of 
great professional value, for it was age and 
encouraged by German engineers generally, and the 
Verein Deutscher Ingenieure not only published the re- 
sulting theses in Forschungsarbeiten (see ENGINEERING, 
December 20, 1912, page 851), but contributed large sums 
at its annual meetings for its further prosecution. 

It was to this keen interest and direct collaboration in 
research work on the part of the German practitioner, 
rather than to the lavishness of the equipment, that the 
attention of Manchester engineers was directed, in the 
hope that something of the same kind might be stimu- 
lated here. 

The mere lavishness of the equipment was only referred 
to as the evidence and embodiment of the moving forces 
which were in operation. 

The writer’s experience has been that the best experi- 
mental work in mechanical engineering has ous 
done as the result of the demand of practice for the 
solution of some industrial problem and of the collabora- 
tion of engineers with experimenters in solving it. Such 
researches oF frequently involve considerable outlay, 
an extensive plant and complex apparatus ; whereas, in 
the case of pure science, far- ing discoveries have 
been made, as we all know, with quite simple con- 
trivances. 

It is not clear, however, on what grounds you claim 
for the latter kind of work a monopoly of 7 thinking; 
when, as in either case the attempt may made to 
penetrate the secrets of Nature, difficulties are met with 
which require the utmost resources of the human mind. 

Much valuable research work has, of course, been 
carried out in the workshop; and we are agreed that 
the value of such work more largely depends on the man 
than on the means. Important and useful results are, 
however, more likely to be achieved by the joint efforts 
of the workshop and the college laboratory, when the 
former supplies the experimental plant, and the latter 
the calibrated measuring apparatus, the skilled observer, 
and the power of mathematical reduction required for 
the interpretation of the results. 

Yours truly, 


Joun T. Nicoison. 
Malvern, December 24, 1912. 


{We willingly publish Professor Nicolson’s explanatory 
letter, although much of it in no way bears upon the 
views expressed in our article—views which, we may 
add, we see no reason to modify.—Eb. E.] 








THE BILLITER ALKALI-CHLORINE CELLS. 
To THe Eprror oF ENGINEERING. 

Srr,—I am much obliged for the full report of my 
Faraday Society paper contained in the number of 
ENGINEERING for Sotenies 6, page 782. I should lke, 
however, to draw your attention to one or two mis- 
statements contained therein. The first is due to me, but 
has been since corrected in the printed paper. The anodes 
are not carried by the copper leads, as stated, but do rest 
on the cell lids, their supporting rods being provided for 
this purpose with suitable ments, which cannot 
pass through the holes in the li It is difficult for me 
now to understand how I came to make the first 
(erroneous) statement. The chlorine is absorbed by 
milk of lime, producing bleaching liquors directly, not 
by (solid) lime, which would give bleaching powder ; 
350 litres of brine are caustici r cell per day, not by 
the whole plant, which turns out fifty-six times as much. 

Yours faithfullv, 
- — he Vndeosl A —— eee 
uspratt ratory, the University, Liverpool, 
. December 23, 1912. 
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THE DESCOTTE 


DRAWING-BOARD 








STAND. 























Fic. 1. 


WE: illustrate above a combined drawing-board and 
stand, devised by M. Gustave Descotte, of Haine-Saint- 
Pierre, Belgium, Fig. 1 showing the front of the stand, 
and Fig. 2 being a back view of a similar stand, 
except that in this instance the table shown at the 
back, in Fig. 1, is replaced by a cupboard. In this 
drawing-office fixture the board can be raised by a 
rack and crank-handle to any height over a consider- 
able range, and locked in any desired position. The 
cant of the board is adjustable over a range of 85 deg. 
from the horizontal position in which it is shown in 
Fig. 2. This adjustment is easily made, and the 
board may be fixed at any angle within the range. 
One of the hand-levers for this purpose is shown 
below the board, at the near corner, in Fig. 1. 
A running tee-square extends for the whole length 
of the table. It is balanced, and will remain in 
whatever position it is placed, whether the board be 
nearly vertical or not. This square can be canted 
either way, and locked to any slant within its range, 
so that parallel lines on the slope may be drawn. A 
slot is cut in the board so that drawings of a size larger 
than that of the board may be made without damage 
to the paper. Large sheets are passed through this 
slot, and the work proceeded with on the part fixed to 
the board. A small swinging table or ledge is provided 
at the front for instruments, &c. A large vertical stand 
is arranged, either at the side or back of the board, as 
may be most convenient to the draughtsman, to carry 
sketches, &c. If fixed at the back of the board, this 
stand is carried by parallel motion holders, shown in 
Fig. 2, so that the stand remains vertical, as in Fig. 1, 
whatever the slope of the board. 





Tue Suprty or O1-Furt.—The yield of naphtha 
from the Grosny oil-fields during the present year has 
been somewhat disappointing, the yield during the first 
half of 1912 was only 32,640,000 8 (including 11,300 
poods fountain naphtha) against 38,000,000 poods for the 
first half of last year (including 2,630,000 poods fountain 
naphtha). The falling-off is attributable to the borings 
often yielding water instead of naphtha on the western 
and southern lots. 





_ GREENLAND CoaL.—Greenland gives promise of becom- 
ing a somewhat important mining locality, although 
there are certain difficulties to contend against. Copper- 
mining industry is making progress there, and so is coal- 
mining. From the mines of the Greenland Tradi 
Company, a Danish State institution, at Umanok, enoug 
coal was produced last year to supply the wants of 
North Greenland, so that there was no need of im- 
seg English coai, and this year the same mine 

been able to supply the three South Greenland 
colonies with coal, and even a Norwegian steamer with 
150 tons of coal, 





ORE DEPOSITS IN NORTHERN EUROPE. 


Fresu discoveries continue to be made as to impor- 
tant ore deposits, iron and otherwise, in northern 
Europe—Norway, Sweden, and Finland—and survey 
and research are proceeding in a number of , 

In the Finland districts of Lapland a Cervantes 
engineer has for several years been engaged in this 
work, and has arrived at favourable conclusions, ore 
deposits of considerable a having been found 
at Sodankyla and Kittili. e states that the ares is 
large, and that the ore in numerous places is of the same 
high quality as at Gellivara, in Swedish Lapland, 
although in other parts it is of poor quality. The extent 
of these iron-ore deposits is also said to be exceedingly 
large, vieing in magnitude with some of the greatest 
deposits known. The richest iron-ore mountains in 
the district in question are the Sattas Mountain, in 
Sodankyli, and the Porkonen Mountain, in Kittili. 
Of these considerable rtions have been secured, 
whilst others belong to the State. The distance from 
Rovaniemi to the deposits is about 10 miles, and be- 
fore commercial working can commence a railway will 
have to be constructed ; the nearest route to the sea is 
by way of Rovaniemi and Kemi. Numerous claims 
have been lodged, and important areas secured for 
foreign account ; it is urged that the Finlanders them- 
selves have neglected these natural riches. 

Against this assertion a protest has been made to 
the effect that it is well known amongst mining 
engineers in Finland that iron ore is found in these 
parts of the country, and that maps have been pre- 
pared of the Porkonen and Pahtavaara iron-ore 
deposits, but the ore, at least on the surface, is so 
much mixed with quartz that it has to be crushed 
and concentrated before being smelted. Although ore 
of better quality may be found at a greater depth, 
these deposits, it is said, are of a totally different kind 
from those found in Swedish Lapland, which almost 
exclusively consist of pure iron ore. The exploitation 
of these Finnish iron-ore deposits will, in any case, 
necessitate the building of a railway some 100 miles 
long, the erection of extensive crushing and concen- 
trating works, and the formation of a large foreign 
company to work them will be hailed with satisfac- 
tion in Finland. 

Finnish gold is also at present attracting much 
attention, and an Anglo-Finnish company has been 
formed for the exploitation of the district in question. 
A number of English and Finnish engineers have 
recently been investigating the gold prospects in the 
country between Enare and the Norwegian frontier. 
The company is stated to control some twenty-five 
claims, and the rock contains both gold and platinum. 
The gold-carrying district, according to a Finnish 
authority, is so extensive that there is room for 





Fia, 2. 


several concerns, both as regards methods for washing 
and experimental working on the gold-carrying strata. 

In Norway the copper deposits at Grong in the 
Drontheim district have of late attracted much atten- 
tion. The experimental working is understood to 
have given satisfactory results, and large schemes are 
under consideration as regards their financing and 
exploitation. The difficulty there, as in several other 
places in northern Europe, lies in the question of 
transport, and the necessary machinery for the experi- 
mental working thus had to be forwarded by way ef 
Sweden. The mineral wealth of the district in ques- 
tion includes, it would seem, besides the large copper- 
ore deposits already referred to, beds of iron ore 
round the lakes of Limningen and Timsjin. Claims 
are being lodged in great numbers, more especially in 
the district adjoining Sweden, and State geologists 
have been carrying on surveys of the neighbourhood. 
A Swedish syndicate has also been at oak there, and 
discovered copper-ore deposits which are understood 
to extend some considerable distance beyond the 
Swedish frontier, in the Blasji Mountains. 

The authorities seem to hold the view that an 
important mining industry can be developed in the 
Grong district, provided the problem of transport 
can be satisfactorily solved. 








GerMAN Ratits.—The deliveries of German rails in the 
first ten months of this year compared as follows with 
the corresponding deliveries in the corresponding period 
of 1911 :— 





Month. 1912. 1911. 
Tons. Tons. 
January 117,310 161,056 
February 194,823 157,012 
March .. 265,063 244,154 
April .. 161,276 187,352 
May 178,670 200,704 
June 214,824 184,277 
July 175,726 164,542 
August 193,680 161,427 
September 179,152 173,761 
October 198,567 157,485 
Tue Royar Sanitary Instirure,—The + ~¥ iven, 
in 1912, for the essay in competition for the Henry 
Saxon Snell prize in connection with the above institute 
was “‘The Ventilating, Lighting, Heating, and Water- 


Supply Appliances and Fittings for an Operating-Room 
for a General Hospital,” and the essays sent in have 

n been a under the consideration of the council. 
Acting under the advice of the adjudicators and the con- 
sulting referee, the council have decided to divide the 


_ of fifty guineas, giving one-half the sum to Mr. 
ohn Darch, M.R. San. I. (Wandsworth), and the other 
half to Mr. H. F. V. Newsome (Manchester) and Mr. 


Jobn G. Cherry, M.R. San. I. ( chester). A bronze 
medal of the institute will be awarded to each of the 
successful competitors. 
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THE ELECTRICAL MEASUREMENT OF 
WIND VELOCITY.* 


By Professor J. T. Morris, M.1.E.E. 


THe accurate determination of the velocity of wind in 
aerodynamical experiments is of = importance, where 
the object is to obtain rigid laws from a series of 
experiments. 

As is well known, the usual means adopted to deter- 
mine the velocity of air currents is the Pitot tube and 
tilting water-gauge. This apparatus has been the subject 
of many experiments, and in the hands of Dr. Stanton 
and Messrs. Fry and beg and other experimenters, 
working with exceedingly uniform currents of air, it has 
yielded excellent results. 

The Pitot tube and gauge method require the use of a 
dynamic tube set facing the wind, and a static tube with 
the plane containing its orifice set at right angles to the 
plane of the dynamic tube. Tubes conveying the two 





by nature a 4 method, yet the static-pressure tube 
cannot possibly be fixed at the same point as the dynamic 
tube, owing to the disturbing effect of the dynamic tube 
on the air current. Therefore it would seem that for 
really accurate results the Pitot tube can only be used in 
—— where the air current is really uniform in 
velocity, and this also impliesthe condition that the body 
to be experimented upon must not alter appreciably the 
velocity of the air current. 

For wind tunnels it is a difficult and also expensive 
matter to satisfy these requirements. , 

The author Relloves that at the National Physical 
Laboratory a very close approximation to these ideal 
conditions has quite lately been made, from which it is to 
be hoped that accurate experimental data will in time be 
obtained. But where the air current is at all fluctuating, 
and indeed even in those cases in which the body to be 
experimented upon itself causes the stream of air to break 
into ‘‘non-stream-line’’ flow, an apparatus giving the 
average value of the velocity would appear to have a 








| (a) A wire of high electrical resistance temperature co- 
| efficient suspended in the air current connected in series 
= an ammeter, supplied with direct current at constant 
| VO. 
(b) A simple Wheatstone bridge (made with alternate 
| ‘‘arms” of the material having high temperature co- 
efficient, and the remaining two “‘arms” of manganin) 
| suspended in the air current, having a constant voltage 
| applied to it where the battery is usually connected, and 
|@ millivoltmeter connected in the galvanometer’s usual 
| position. 

| (c) A modification which arises directly from (b)—1.¢., that 
| of using only half of the Wheatstone bridge, and taking the 
| wire from, the millivoltmeter to a ouitabl e intermediate 
point on the cells used for supplying current to the 
arrangement. 

(d) The same arrangement as in (5), but instead of a 
constant voltage being supplied to the terminals of the 
bridge, such current is passed through the bridge as to 
maintain it in balance, and this current is measured. 


q.6. 
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pressures—t.¢., the dynamic and 
static heads — are brought to a 
differential water - gauge, which 
measures the difference of pres- 
sure, and this has been shown. to 
be approximately proportional to 
the square of the velocity of the 
air current over wide ranges. 5 
How accurately this proportion- 
ality holds is, in the author’s 
opinion, a matter for further 8 
experiment. 
he method to be described 

below ia one in which the power is measured which is 
required to keep an electrically-heated wire at a given 
temperature above that of the air current; the square 
of the power required to keep the temperature elevation 
constant being nearly proportional to the velocity of the 
air current. 

The nt author, rng ig conjunction with his 
friend, Mr. A. P. Thurston, B.Sc., has spent a consider- 
able amount of time during the past two and a half years 
in measurements on the aerodynamic resistance of rods, 
bars, struts, and wires in a current of air. Results of 
these measurements have been published in the Journal 
of the Aeronautical Society o° Great Britain (‘‘ The 
Aerodynamic Resistance of Bar, Struts, and Wires,” I., 
by J. T. Morris and A. P. Thurston, the Aeronautical 
Journal, April, 1911.) In these experiments the Pitot 
tube was used in order to obtain the velocity of the air 
current. The conclusion has been forced upon the author 
that for really accurate work the method of measurement 
leaves considerable room for improvement. It should 
be observed that the use for which the Pitot tube is 
peculiarly suited is the determination of wind velocity at 
a point. But as an average of the wind velocity over a 
specimen is often wanted, if the air-current velocity is 
not sensibly uniform, the Pitot tube will yield, rather by 
chance than by —-. a rigidly correct value. Further, 
it should be noted that though the Pitot-tube method is 


* “Pane read before Section G of the British Associa- 
tion at Dundee. 
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larger field of usefulness. It is conceivable, too, that it 
might be more suitable for the majority of purposes. 

arious experimenters have suggested the possibility of 
utilising the fact that an electrically-heated wire cools 
when in a current of air at a rate which is dependent on 
the velocity of the air current. 

In order to make use of this fact for the purpose of the 
measurement of wind velocity, a knowledge of the laws 
connecting these quantities is essential. These have been 
thoroughly investigated by Dr. Kennelly and Messrs. 
Wright and Van Bylevelt, and their results are published 
in a paper entitled ‘‘The Convection of Heat from Small 
_ Wires” (Transactions of the American Institute 
of Electrical Engineers, vol. xxviii., Part I., 1910, 

363 to 397). These experimenters enunciate the following 
laws as a result of their investigations for conditions of 
forced convection on a thin wire :— 

1. The linear convection is proportional to the tem- 
perature elevation of the wire at the same wind velocity. 

2. Under varying wind velocities, within the range of 
200 cm. and 2000 cm. per second (4.5 and 45 miles per 
hour), the linear convection in as the square root 
of the wind velocity. These investigators also throw out 
certain suggestions for the application of these laws to 
automatic recording anemometers. 

The present author, baving approached the subject 
from the aerodynamical point of view, has tried experi- 
mentally a number of different electrical arrangements 
for measuring wind velocity. These may be briefly 
summarised as follows :— 
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The electrical connections are given in Fig. 1. . 
It will have been noted that one of two effects is 
made use of to —- an effect which is dependent on 
the velocity of the air-current. Either, as in method (a), a 
constant voltage is maintained at the terminals of the 
electrically-heated sensitive wire, and its resistance drops 
as the air-current increases, because its temperature falls ; 
or, as in method (d), the resistance of the “‘ sensitive” wires 
is kept constant, and therefore their temperature, by the 
experimenter adjusting the current flowing through the 
bridge, so that it compensates for changes in the rate at 
which heat is carried away from the “sensitive” wires, 
owing toalterations in the wind velocity. 
Considerations Affecting the Choice of the Material to 
Use for the ‘‘ Sensitive” Wire.—In order to avoid the use 
of delicate apparatus it is desirable to use a material 
having a high electrical resistance temperature coefficient ; 
but, at the same time, the surface of the material should 
not readily oxidise, nor should it melt easily. y 
In the course of the experimental work the following 
materials have been tried :—Tinned iron, tinned copper, 
nickel, tantalum, and platinum, and some of their 
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physical constants are given in Table I. Iron and 
copper were used first, and though both were tinned, 
the brightness of the tinning diminished during the 
course of some days, and so both were abandoned in 
favour of other materials. Nickel in the form of com- 
mercially pure wire was obtained from Messrs. Johnson, 
Matthey and Co., but was found to have an exceedingly 
low resistance-temperature coéfficient, as was rather to be 
expected, and so it was put onone side. (It is possible 
that electrolytic nickel would be quite a satisfactory 
material to use if it were readily obtainable, as it has a 
temperature coefficient equal to that of iron.) 

The next material to tested was tantalum, taken 
from a 50-volt traction-type lamp, but this was discarded 


TaBLE I.—Constants of Materials for Hot Wires. 








n=l eee Resistance 
. », ‘emperature Co- 
Material. = efficient. Per cent. 
Deg. Cent. per deg. Cent. 
e--: ci eee 
Copper 2 . 
_ 0.27 com- 
‘ mercial 
Nickel 1460 \ 0.62 electro- 
lytic 
Tantalum .. 2910 0 33 
Platinum .. 1730 0.38 
Tungsten .. 2950 v.51 


TaBLE 11.—Copper Wire, No. 38 S.W.G. (Method a). 








Aerodynamic Re- Water Square | 
sistance of Speci- | Gauge in joe lHot Copper Wire on 
men in Arbitrary | Millimetres in Preceding| Constant Vol 
Units. * of Water. Column i tage. 
0.00 | 0.00 0.00 2.45 
1.17 0.25 0.50 2.95 
5.00 | 0.95 0.97 3.02 
8.24 1.53 | 1.24 3.05 
15.70 | 294 L71 3.10 
20.68 | 8.90 197 | 3.11 
26.00 4.87 2.21 | 3.12 
0.00 | 0.00 0.00 2.45 


* To convert these readings into pounds multiply by 0.00264. 
TaBLE III.—Iron Wire, 6-In. No. 30 S.W.G. (Method a). 














Aerodynamic Re- Sate. } Syere | 
sistance of Speci- Gauge in 4 
men in Arbitrary Millimetres | mendings Amperes. 
Units.* of Water | por ae Mg 
0.00 0.00 0.00 3.00 
0.96 0.25 0.50 4.125 
5.03 1.00 1.00 4.55 
8.69 1.80 1.34 4.71 
12.74 2.57 160 | 4.85 
21.41 4.17 2.04 = | 4.96 
27.09 5.17 2.27 | 5.05 
0.00 0.00 0.00 | 3.00 





* To convert these readings into pounds multiply by 0.00264. 


TaBLE IV.—Out of Balance Voltage in Wheatstone 
Bridge (Method b). Two Iron Wires Each 54 In. 
No. 30 8. W.G4. 

Voltage over Bridge Maintained Constant at 3.75 Volts. 





} | 


Aero- 





: x | Out Total Our- 
dynamic a Water- [Square Root) o¢ Balance | rent Flowing 
Resistance | Gauge in |of Readings piace P.D.| through 

of Specimen) Millimetres jin Preceding ;,, ALbitrary! Bridge 

in eT of Water. Column. | Units. Amperes. 
0.00 | 0.00 | 0.00 | 0.0 1.40 
s T 0.25 | 0.60 24.0 1.41 
5.0 0.95 | 0.97 26.3 1.42 
8.5 1.65 | 1.98 27.0 1.42 

12.6 240 | 1.55 27.3 1.42 

16.5 3.20 | 179 27.5 1.42 

22.0 = | 4.10 2.02 | 27.5 1.42 

27.5 5.15 2.27 | 27.2 1.42 





* To convert these readings into pounds multiply by 0.00264. 
TABLE V.—Details of Bridges Used. 











Approximate 














Number. | Gauge of Wire. |Length. =e neaees 
— | sec | 

; in. deg. Cent. amperes. 
Bridge E | No. 40 platinum 3 | 43 0.84 
Bridge F | No. 40 platinum 2.75 | 7 1.23 
Bridge G | No. 49 platinum | 2.5 100 1.55 
Bridge H | No. 36 platinum | 6.9 Bs 18 


after some trials, owing to the difficulty of making a 
really sound and permanent electrical joint. It is prob- 
ably well known that in most of the wire-drawn tantalum 
and tungsten lamps no solder is employed to make the 
junction between the leading-in wires and the filament, 
and it is a fact that the resistance of many of these wire- 
drawn lamps is not rigidly constant at a given tempera- 
ture. It was for this reason that tungsten was 

over, a. could this difficulty be overcome, it might 
prove an admirable material to use, as its melting point 


is so high, and its temperature coefficient lies half way 
between that of iron and copper. 

The last material to be experimented with was plati- 
num. Some pure platinum wire of Nos. 36 and 40 S.W.G. 





gauge was obtained from Messrs. Johnson, Matthey and 
., and this material was found to be well adapted for 
the purpose in view, as it has a fairly high melting point, 
a any large temperature coefficent, and does not 
oxidise. 

General Arrangement of Apparatus.—This is described 
in detail in the Appendix. 

Details and Results of Method (a).—In this method a 
tinned.copper or tinned-iron wire was suspended in the 
air-current about 6 in. above the brass tube and the Pitot 
tube, the copper or iron wire being connected in series 
with an ammeter and supplied with direct current at con- 
stant voltage from two secondary cells. The tinned- 
copper wire was of No. 38 S.W.G., and the iron wire a 
6-in. length of No. 308. W.G. 

An example is given to show the nature of the results 
obtained for both the a and iron wires. ese are 
given in Tables II. and III., and are shown graphically 
in Fig. 2, in which the connection is shown between the 
ue in amperes and the velocity as given by the Pitot 
tube. 

It will be noticed that for high velocities the current 
readings are much compressed, hence it would be advis- 
able to employ a hot-wire ammeter or other instrument 
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which has an open scale at high readings. Such a 
method would possess the advantage that the velocity 
could be read off directly from the instrument, though the 


- | degree of accuracy obtainable would be limited. 


Results of Method (b).—This method consists of a simple 
Wheatstone bridge with opposite arms of tinned-iron 
wire, the intervening arms being of manganin or other 
material having a negligible tem ture coefficient, the 
—— being suspended, as in the previous case, in the 
wind-tunnel. The results obtained on a typical experi- 
ment are given in Table IV. and are shown graphically in 
Fig. 3. This method is similar to the former one in its 
advantages and disadvantages. . 

Constant Temperature me weyers (d).—On examina- 
tion it will at once be seen that methods (uw), (b), and (c), 
possess the merit that they are capable of being made to 
give directly the value of the velocity of the air current, 
the instrument would in each case, however, require 
calibrating throughout its whole range. This is due to 
the fact that when the velocity of the air current changes, 
the temperature of the wire does so also, and, therefore, 
the radiation losses alter, and the convection losses also 
alter, and not in an easily determinable form. It was 
therefore decided to test an arrangement in which the 
temperature of the sensitive wire could be kept constant. 
Practically all the remaining work was done with a simple 
form of Wheatstone bridge with the sensitive hot wires 
working at a constant temperature. 

It will be advisable here to describe the various modifi- 
cations which the author has employed. Altogether four 





different bridges have been used, the sensitive arms being 








thin platinum wires, and the constant arms being in all 
cases 6 in. of manganin wire of No. 30 S.W.G. 

The current given in the last column of Table V. is the 
total current which must flow through the bridge in 
order to bring it into electrical balance when only natural 
convection is acting; when any of the above bridges are 
subjected to an air current travelling at a rate of 40 miles 
per hour, it a some seven to nine times the elec- 
trical power to keep the bridge in balance. _ 

The electrical carrie which was used in all of the 
tests was an 8-volt battery, yielding currents up to 
6 amperes, a Siemens dynamometer through which the 
total current a special carbon plate rheostat 
(having plates 1} in. square) to control the current, and 
an Elliott moving-coil ammeter of the switchboard type 
(whose shunt been removed, so that it could be used 
as a low-reading voltmeter) to ascertain when the bridge 
was in ce. the resistance of the bridge was kept 
constant the reading on the Siemens dynamometer was 
directly proportional to the power used in the “‘sensi- 
tive” wires. Now, it is the square of this power that 
Dr. Kennelly has shown to be proportional (subject to a 
small correction) to the velocity of the wind which is cool- 
ing the wire. 

The method of operation was as follows :—The speed of 
the fan producing the air current in the wind tunnel 
having been adjusted to any desired value, the carbon- 
plate rheostat control was altered until the Elliott moving- 
coil instrument indicated zero voltage. 

The reading of the Siemens dynamometer then gave 
the square of the current ey 2 through the bridge. 
This quantity was noted, and at the same time the aero- 
dynamic resistance of the 18 in. length of 4-in. brass tubing, 
and also the Pitot tube measurement. Great care was 
taken to make these three measurements simultaneously. 
The low reading voltmeter was found to be an excellent 
indicator of the steadiness of theair-current. Eight volts 
were used for operating this bri and it was found that 
there was no risk incurred if the fan were shut down 
without altering the resistance in series with the bridge, 
though the bridge was in balance for the highest wind 
velocity (40 miles per hour). This is one of the advantages 
of using platinum. In some preliminary trials a copper- 
wire bridge burnt out in this way. series of these 
measurements is given in Table VI., which was obtained 
on bridge F. 

TasLe VI.—Results Obtained with Bridge F (2.75 In. 

of Platinum Wire). 

















Siemens Dynamo- Pitot Tube and Aerodynamic Resist- 
meter. Gauge. | ance of Brass Tube. 
(Reading 2 | | 
» — Read- » —— 
ing. 100 ing. Vv Reading. ing.* V Reading. 
53.0 28.0 — | _ _ _ 
401.0 | 1608.0 | 16,28 | 4.035 93.96 9.603 
389.0 1513.0 14.79 3.846 85.81 9.263 
381.5 1455.0 18.60 | 3.688 78.66 8.869 
348.5 1214.5 9.83 3.135 54.89 7.409 
332.6 | 1105.5 8.25 2.872 44.57 6.676 
314.0 986.0 6.26 2.502 35.79 5 982 
0 | 858.5 | 4.90 2.214 26.39 | 5.187 
278.5 | 776.5 3.67 1,916 20.34 | 4.510 
248.0 | 615.0 | 214 | 1463 | 11.30 | 8875 
215.5 464.0 1.138 1,063 | 6,55 2.356 
185.0 342.0 | 0.49 0.700 | 2.94 | 1.715 
5L0 26.0 - _ ;— — 
170.0 289.0 0.31 0.557 1.63 | 1.277 
240.5 578.5 | 197 1.404 10.69 | 8.270 
289.0 835.0 4.29 2.071 | 23.00 | 4.898 
351.0 1232.0 10.19 3.192 8 | 68.69 | 7.661 
335.0 1482.0 14.36 3.789 83.84 | 9.156 
406.0 1648.5 17.44 4.176 101.56 10.078 
362.0 1310.5 10.98 | 3.306 78.32 | 8.563 
800.4 903.0 6.02 | 2.240 20.24 5.407 
236.5 559.5 1.80 | 1.342 9.71 8,116 
202.0 | 408.0 0.87 | 0.933 4.21 | 2.052 
61.0 26.0 _ | _ _ — 
* To convert these readings into ds multiply by 0.00264, 





In order to bring the platinum-manganin bridges into 
a constant state, prior to any measurements being made, 
they were annealed in position in the wind-tunnel by 
passing through them the current requisite to bring the 
platinum wires up to a dull-red heat. 

In Fig. 4 the results of the above test and similar 
ones on the other three bridges are shown graphically. 
The square of the dynamometer reading (proportional to 
watts squared) being set out against the square root of 
the aerodynamic resistance of the brass tube, this latter 
quantity being known to be approximately proportional 
to the wind velocity. 

It will be seen that the curves obtained are close approxi- 
mations to straight lines. Further, that the curves for 
the three No. 40 wires, if extended, meet on the hori- 
zontal axis at a — 0.6 units behind the zero, the 
curve for the No. 36 wire at 0.15. On the same diagram 
Dr. Kennelly’s results are represented by the dotted 
straight lines; the horizontal scale in this case being 
actual pay ne centimetres per second. The intervening 
figures in the horizontal scale refer to this latter curve. 

In the next curve (Fig. 5) the present author’s figures 
are set out in terms of the square root of the readings 
of the water-gauge connected to the Pitot tube. This is 
generally accepted to be rigidly proportional to the velo- 
city of the air-current. Again, tically straight lines 
are obtained. A further examination shows that for 
the No. 40 wire used 


(Velocity in miles per hour + 1.8) = const. x watts.* 


This velocity of 1.8 miles per hour includes the radia- 
tion losses and the natural convection which occurs when 
no external source is causing the surrounding air to move. 
Fora wire of given diameter this quantity appears to be 
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a constant though the temperature elevation be varied 
from 43 deg. to 100deg. Cent. This is in accord with Dr. 
Kennelly’s results. f 7 
n Fig, 6 is presented the relation between the ratio of 
velocity by Pitot tabe to the square root of the aerodynamic 
resistance and thé wind velocity. If the resistance of the 
brass tube were directly proportional to the square of the 
wind velocity, this should a horizontal straight line; 
but since it rises it indicates the fact that as the velocity 
decreases from 36 to 10 miles per hour, the resistance of 
the brass tube is decreasing faster than the square to the 
extent of 5 per cent. z ' 
The next point to be investigated was the behaviour 
of the constant temperature bridge at velocities of 5 miles 
per hour and under, These results appear in Table VII. 


TasBLx VII.—Relation between Air Velocity, Speed of Fan, 
and Hot-Wire Watts, 24 In. of No. 40 Platinum Wire. 

| Proportional to ———— , 

oe of Speed of | -Wire W Pitot | Miles per 
otor. Fan. ley Dynamometer. Reading. Hour. 








2075 519 552.9 4.133 35.7 
1760 437 51LY 3.326 28.7 
1576 304 | 490.5 3 061 26.4 
1350 337 465.5 2.726 23.6 
1225 206 437.5 2.437 } 20.1 
1100 275 416.0 2.159 | 18.6 
900 225 385.0 1.855 | 16.0 
760 190 357.0 1,597 13.8 
fA5 bat) 31L.9 1.131 9.8 
365 v1 263.5 0.721 6.25 
; 60 220.0 ne 
29 140.0 - _ 
133) 
nal | { 127.0 ¢ 
1 (1A0) 
- 1100.0f 
{ 84--88) 
10 \o2- Bf 
7.5 86-80 - 
6 80.0 — 
4 S10 — 
2 80.0 - 
7) 800 
-l0 81.4 - 
~15 82.0 - - 
-20 | 82.0 | - 
-60 | 125.0 - | am 
auge which was 


Unfortunately, the Pitot tube and ine 
in use was not capable of giving reliable results much 
below 5 miles per hour, and hence it is not possible to 
ive actual measurements of the velocities, they have, 
Ceeres, been obtained approximately by inference. 

Fig. 7 shows graphically the connection hetween 
speed of fan and wind velocity ; this shows that the wind 
velocity is closely proportional to the speed of the fan. 
In the same curve the connection is given between the 
hot wire watts and the wind velocity. 

The succeeding Fig. 8 gives a magnified representa- 
tion of the relation of the speed of the fan to the hot-wire 
watts ; an unstable part of the curve will be noticed at a 
velocity of perhaps half a mile per hour, this is ibly 
due to the unstable way in which the upw gentle 
natural convection current is met by the downcoming air 
current due to the fan. Above # mile per hour the Siemens 
dynamometer readings are quite definite, and at high 
velocities the precision with which the dynamometer 
readings can be set is quite remarkable. 

The corrections which should be introduced for changes 
in barometer, temperature, and moisture in the air are 
still subjects for further investigation 

Tn conclusion, it appears that the constant temperature 
bridge method of determining wind velocities is capable 
of considerable accuracy over a range from well under 
1 mile per hour up to at least 40 miles per hour. It has 
the advantage that it is not necessary for the observer to 
be constantly watching the relative position of a meniscus 
of water and a “hairfine” ina telescope as in the Pitot 
tube method, as the eye can be utilised to assist in 
making other observations whilst glancing at intervals 
at large-sized movements on a switchboard instrument. 

It is, perhaps, still an open question whether the con- 
stant temperature a can be calibrated once for all 
throughout the whole of its range, or whether it would be 
necessary to calibrate it at intervals by the Pitot tube. 
But, however this ~ be, the author submits that as 
a means of indicating the nearness of approach to con- 
stancy of an air current, and also in its use for main- 
taining a constant velocity of air flow, it is much more 
satisfactory to use than the Pitot tube and water- 


uge. 
erThe above experiments were carried out at East London 
College in the aerodynamical and electrical engineering 
laboratories. 

The author would take this eo of expressing 
his teful thanks to Mr. A. P. Thurston, B.Sc., for 
much valuable criticism and help rendered during the 
course of the experiments. He would also acknowled 
gratefully the assistance which has been given him in the 
experimental work by Messrs. EK. E. Farrant, D. Lewes, 
C. Wright, and G. N. Hurst. 


APPENDIX. 
General Arrangement of Apparatus. 

The wind tunnel (see Figs. 12 and 13) which was used 
in these experiments was designed by Mr. A. P. Thurston, 
and is erected in the aerodynamical laboratory of East 
London College. A Keith and man centrifugal fan, 





mounted at E, was driven by the pulley shown on the | 307 


left by means of an electric motor and belt. This fan 
forced air up the shaft F, into a large room above. From 
this room air down the wind-tunnel A, C, con- 


tinuing round through D, to the suction side of the fan. 


By this arrangement the experimenter, who worked in 
the lower room, was undisturbed by the blast of air, as 
the whole of the air circuit was enclosed, as far as the 
Jower room was concerned. It will be clear from the 
figures that the wind-tunnel is vertical and of cross- 
section, 4 ft. by 1 ft. 

Further details are given in the Aeronautical Journal 
of Apri), 1911, pages 65 to 69, in a report presented by 
Mr. A. P. Thurston. 

At the place marked P, a brass tube, 18 in. long and 

in. in diameter, was suspended from the fork of a 

ce, and in this way the wind-pressure on this speci- 
men could be amemel when desired. (The balance is 
shown in Fig. 13 at G and H, where it was used in earlier 
experiments.) About 6 in. above the point P the sensitive 
wires of the electrical arrangement were suspended. 

The Pitot tube used throughout these experiments is 
illustrated in Fig. 9, ite most noteworthy feature being 
that the axis of the static tube is in the same plane as 
that which contains the orifice of the dynamic tube. 

The velocity from this arrangement is given by the 
equation, 

V= J/2gh, 
where h is the difference in pressure in the two tubes in 
feet of air, at the temperature and the statical pressure, in 
the tunnel; g is the acceleraticn due to gravity; V is the 
velocity of the air current in feet per second. 

Taking the constants of the apparatus g as 32.2 ft. per 
sec. per sec., and the density of air 0.00122; then 


Vit. /sec.=12.7 »/ mm. lift of nut of tilting water-gauge. 
Or, in miles per hour, 
V mile s/hour=8.65 4/mm. lift of nut of tilting water-gauge. 


The water-gauge is illustrated in Figs. 10 and 11. 

The static and dynamic tubes, coming from the Pitot 
tube in the wind-tunnel, are connec to the two ends 
of the water-gauge (see Fig. 10). The zero of the water- 
gauge is obtained by turning the screw at A, until the 
water in the right-hand column is exactly on a level with 
the “‘hair-line” in the telescope. The combined reading 
of the short vertical and horizontal circular scales gives 
the zero reading. On starting the air current in the 
wind-tunnel a difference of pressure is produced between 
the static and dynamic tubes, and hence the gauge has to 

tilted at one end to restore the water-level, as seen in 
the telescope, to the “‘hair-line.” A fresh reading is now 
obtained on the short vertical and horizontal circular 
scales. The difference between this reading and the 
zero reading gives the above-mentioned quantity termed 
** millimetres lift of nut of tilting water-gauge.” 

Throughout the experiments described above simul- 
taneous measurements were made of three quantities :— 

1. The water-gauge connected to the Pitot tube. 

2. The aerodynamical pressure on a brass tube 4 in. in 
diameter and 18 in. in length placed in the wind-tunnel. 

3. The reading on the ammeter which is connected to 
the electrical device fixed in the air current. 











Brician Buiast-FurNacges.—The number of furnaces 
in activity in Belgium at the commencement of December 
was 49, as compared with 44 at the corresponding date 
last year, whilst the number of furnaces out of blast was 
four this year, as against six in 1911. The 49 furnaces at 
work this year were as follow:—Hainaut and Brabant 
group, 22; Liége group, 21; Luxembourg, 6. The pro- 

uction of pig iron in Belgium in November was 204,470 
tons, as compared with 182,590 tons in November, 1911. 
The aggregate output for the eleven months ending 
November 30 was 2,136,850 tons in 1912, as com 
with 1,919,990 tons in 1911. The total of 2,136,850 tons 
was made up as follows :—Puddling pig, 45,430 tons; cast- 
ing pig, 89,550 tons ; and steel pig, 2,001,870 tons. 





CANADIAN NorTHERN RaiLway.—The net revenue of 
this great and growing undertaking in the twelve months 
ending June, 1912, was 5,881,045 dols. The ratio of the 
working expenses to the revenue from all sources in 
1911-12 was 71.81 per cent., as compared with 69.50 per 


rage 0 
15.17 dols. per acre. The corresponding sales in 1910-11 
were 279,151 acres for 3,345,499 dols., or an average of 
12 dols. per acre. Good progress was made in 1911-12 in 
the construction of the trans-continental line of the 
ian Northern system, which, it is hoped, will be 
completed + of 1913; the line to British Columbia, 
to connect the western lines of the Canadian Northern 
system with tide water at the Pacific coast, is rapidly 
advancing. The expenditure made by the Canadian 
Northern Railway Company upon the construction and 
equipment of its railways to the close of June, 1912, 
was 191,993,361 dols.; while at this date the company 
owned 430 locomotives, 64 sleeping and dining-cars, 
passenger-carriages, 99 begeage, coal, and express 
vans, 14 business cars, 18,675 freight, refrigerator, and 
stock cars, 257 conductors’ vans, and 594 boarding, 
tool, and auxiliary cars,“steam-shovels, and snow equip- 
ment. 








ON SHEARING STRESS IN A SHIP’S 
STRUCTURE.* 


By K. SuygHtro, Member. 


THE present subject has not been, so far, treated with 
the attention it deserves. Professor Jenkins is, perhaps, 
the only writer who deals with it fully, whilst a few years 
ago Dr. Bruhn added a very brief note on the subject in 
a@ paper on the stress at discontinuities, and gave a 
rough sketch of the distribution of shearing stress in a 
ship’s section. So far as the maximum shearing stress is 
concerned, the opinions of these two investigators were the 
same, and no naval architect would doubt the validity of 
their methods of calculation. But, with to the 
distribution of shearing stresses, their conclusions differed 
in many respects. Since then, no one has tried to 
advance this subject. 

The author’s intention is to throw some light on the 
darkness in which this subject at present lies. 


I. DistrisuTION OF SHEARING STRESS IN A 
Suip’s SEcTION. 


In treating such a practical subject one must not forget 
to take as the basis of argument analogous cases which 
may be solved analytically or otherwise determined expe- 
rimentally in a universally accepted way. 

Usually this subject is treated on the assumption 
that the shearing stress in a ship’s section would be dis- 
tributed as in the section of a solid rectangular beam. 
But it seems that there is not much similarity between a 
solid beam and a hollow beam, like a ship, because in 
the former the unbalanced force, due to the variation of 


Fig} Fig.3. 0 
[a ea 
oy 7 rf 
ty 
ee " 
ae i 
: : 
































a ee Ft 
z / 5 
==== 2—— = -+ 
FigA iii Fe, 
a . 0 
ey 
il 
a! Fig.s. 
| ; 2a 
| 4 
! | 
4 , 
7” QI 
at £. —— 2 
| ey y 
| | 
! | 
| = - £ 
Y 


ES 
(ataAy 


i 


bending moment, is in equilibrium with the shearing force 
distributed in a horizontal section, whilst in the latter 
the system of equilibrium may be different. i 
The general feature of the distribution of shearing 
stresses in a hollow beam can be seen from that in a thin 
hollow cylindrical beam. ' 
1. Shearing Stress in a Thin Hollow Circular Cylin- 
drical Beam.—Taking the central axis of the cylinder as 
the axis of z, a horizontal line drawn through the centre 
as the axis of y, and a line drawn vertically downward 
through the centre as the axis of x (see Fig. 1), the St. 
Venant’s “‘ flexure function” is as follows :— 
3 Ag? a;2 x 
g=— ( 4 1 \ 


1 
+50) { (a? + a) w+ a+ yf 


cent. in 1910-11, During 1911-12 some 586 miles of new a 2 Es 
track were added to the system, the ave mileage in +r ~Sete w 
operation during the year ae miles. The quantity| where . 
of grain which passed over the system in 1911-12 was] 9 = Poisson’s ratio. 
60,000,000 bushels in round figures, an ag te which| 4 = external diameter. 

ives good promise of a huge future grain movement.| = internal diameter. 

@ quantity of coal carried in 1911-12 was 804,803 tons,| © = constant. 

as compared with 370,161 tons in the preceding twelve} Now the component shearing stresses are given by 
months. This increase is a striking indication of the F ag " 
growth of Western Canadian coal mining, which, upon| X. = — — {- — + hoa + (1 - $0) ?} | 
the completion of extensions now being Sounteosted te 2(l+o)I dz - (2) 
the larger Canadian coal areas, will no doubt experi- y.= F do ) | 
ence a further great development. In the course} **~ ~ 9@45)1 {S + (2+o)xy 5 
of 1911-12 the Canadian Northern Company sold| whore y 
56,111 acres of its land grant at an ave f F = shearing force. 


I = moment of inertia of section. 


_ Substituting (1) in these equations, and transforming 
into polar co-ordinates, we get 


X,.=- sacarl-@ + 4a) { (ag? + 3%) - 


ag? a? Se) + r2 cos? 6 (2 + $e) 
+ r® sin? 6 (} - 40) } 


F ? ate? 2 
“area (+8) + 


r2 (4 + o)} cos @ sin @. 


Y, = 








* Paper read before the Japanese Institute of Naval 
Architects. 
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In the case where the thickness of shell (a) — a, = ¢) is 
small the mean of these component stresses taken over 
the thickness are 


X.= F r? sin? 0 
Y.=- F y?sin 0 0s @ 
where r = the mean radius. 
Therefore, substituting the value of I = r r°t, 


a2 =2 F 
Zarre 


sin? 6 


a ae 
Qrrt 


| 


Thus, finally 


| 


2 = 27sin?é 


<1} 


2 =- Tsin20 ‘ 


(3) 


ia] 


= Vx.%4 Yi2= 2r7sin 0 
X: ‘ 


= — tan @ 
Y. an 





(5) 


2. Distribution of Shearing Stress in a Ship's Section.— 
Under the assumption that the above inference helds in 
a ship’s section, the author has calculated the shearing 
stresses in an existing steel steamer. The amount of 
shearing stresses in various parts is shown graphically in 
Fig. 2, in which the intensity of stress is drawn : 
dicularly to each member on one side, irrespective of the 
sign of stresses. 

he calculations were made in the following way :— 

(a) Calculations for vertical members are self-evident. 

(b) Deck-Platings.—For deck-platings, m was taken to 
be double the moment of area of the platings included 
between the point under consideration and the centre line 
(referring to Fig. 2,m = 2 x moment of O A about neutral 
axis) and ¢ the thickness of the plating. 

(c) Bilge-Platings.—In calculating the shearing stress in 
bilge-plating, ¢ is usually assumed, such that not only the 
outside plating, but also all vertical members (as margin 
plate and centre girder) which intersect with the horizontal 
line drawn through the point under consideration, would 
offer resistance to the unbalanced force due to the 
variation of bending moment. But, as the inner bottom 
has no connection to the upper part of the ship to resist 


DISTRIBUTION OF SHEARING STRESSES IN A SHIPS 
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where r = the mean shearing stress over the section. 
R = the resultant shearing stress. 
Now there are two formule for practical calculation, 
one of them being 
== iF em a 
2 x horizontal thickness x I 
(see Professor Jenkins’s paper read before the Institution 
of Naval Architects, 1890)* 


Fm 
Ry 2e¢l 
(see Professor Biles, ‘‘ The Design and Construction of 
Ships,” vol. i., page 265 
where m = the moment of area outside of the part under 
consideration, about neutral axis = 2r?¢. sin 0. 
Substituting the values of I and m, 
R, =r x2 sin? 6 (4) 
Re =7T x sin @ ‘ 
ng (3) with (4) it will be seen that R is equal to 
‘2, and that the resultant shearing stress (R) is in the 
direction of the tangent to the periphery. 
. Therefore, in virtue of the equality at dansing stresses 
in perpendicular am, it may be inferred that the 
shearing force in hollow beams, which counterbalances 
the unbalanced force due to the variation of bending 
moment, will be in the longitudinal plane normal to the 
periphery, and that the approximate value of such shear- 
ing stress is given by 


R, 


and the other 


Com 





* See EncINEERING, vol. xlix., page 458, 








the unbalanced forces, unbalanced forces in all the bottom 
members lying between the bi (i.e., all longitudinal 
members constituting double bottom) will be kept in 
—— by the shearing force in the bilge-plating only. 

us, the shearing stress at the point B was calculated, by 
taking m to be the sum of the moments of the sectional area 
of all longitudinal members composing the double bottom, 
and ¢ the thickness of the ap ny at the same point. 

(d) Double Bottom.—The shearing stresses in vertical 
members were calculated without difficulty. The total 
unbalanced force in that part the of double bottom lying 
above a horizontal section (say H L) can only be kept in 

uilibrium by the shearing force in all vertical members. 

erefore, in calculating the stress, m was taken to be the 
moment of all double-bottom members lying above the 
horizontal line H L and ¢ the collective thickness of all 
vertical members. 

It may easily be observed, that the shearing stress in 
these vertical members and that in the outside plating are 
of opposite sign, and that the algebraic sum of all these 
vertical shearing forces is equal to shearing force in 
the section. 

Shearing stress in horizontal members, including the 
outer bottom, would be distributed in a 7 mee 
manner, and its exact calculation would be impossible. 
But the following method may give some approximation. 

In the Fig. 3, let X Y Z W be the central part of a 
double bottom, and ¢’ and ¢ the thickness of the inner 
and outer bottoms respectively. Then, in order that this 
part may be in equilibrium in a fore and aft direction, 


F 


I m=2rt+2rt, 





Where 7’ and + are shearing stresses at X and 7 
respectively. 
nd, in order that the resultant unbalanced force due 
to the varying bending moment, and the resultant shear- 
ing force in the part under consideration be in the same 
straight line—t.e¢., for non-existence of a couple. 


F 


t=2Qrtyt+2rty. 


Where « = moment of inertia of-the area W Y X Z 
about the neutral axis. y and »' = the distance of Z and 
X_below the neutral axis reepevtively. 

From these two equations the shearing stresses in the 
inner and outer bottoms were found. 

3. Experiments with Wooden Beams.—For the pu 
of verifying the method of calculation for bilge-platings, 
the author made experiments with two wooden beams, 
the section of which were as shown in Fig. 4. These 

ms were built of wooden battens which were securely 
cemented together. 

The beams were supported at both ends with a span of 
24 in., and loaded at thecentre. With a load of 1232 1b. for 
one and 1210 lb. for the other, fraeture began to appear 
in top and bottom seams, while there was no sign of 
weakness in the seams at the middle of the depth. 

The shearing stresses at the top and bottom seams, as 
calculated under the author's assumption, was 316 lb. per 
sq. in., while the same calculated by the ordinary entked 
(taking full sectional area cut by the horizontal plane 
through the seams) was 40 lb. per sq. in. The shearing 
stress in the seams at the neutral axis was 339 lb. per 
sq. in. Therefore, if the ordinary method were correct, 
the beams would have been sheared at the neutral axis. 
But the experiments showed otherwise, and thus the 
author’s argument is not disproved by them (The beams 
were so prepared that the shearing stresses in the top and 
bottom seams were a little lower than that in the seams 
at Lm axis, because of the direction of the grain of the 
wood. ) 
4. General Conclusions.—It is a well-known pheno- 
menon that, in not very rare cases, the seams of bilge- 
platings of iron ships as well as of wooden ships are sub- 
jected to the severest stress. This has been, so far, 
attributed to the shearing stress which is caused by 
heavy rolling, when the neutral axis might happen to 
pass thro’ oh bilge-plating. But, in the author's ex- 

rience, the weakness in bilge-plating has sometimes 

»een observed even in boats of limited service which have 

never been subjected to heavy folling. 

From the stress diagram in Fig. 2 it will be seen that 
the shearing stress in the bilge-plating does not fall off 
sensibly. oreover, this plating—especially at the 
seams—is generally subj to corrosion on the inside 
and to wear on the outside. These two causes may 
explain the weakness in bilge-plating. 

It will be observed that the heavier the double bottom 
is constructed, the more severely will the bilge-plating be 
strained. Therefore, it seems that some distinction for 
the any 2 of bilge-plating must be made, in one way or 
another, between ships having a double bottoms and those 
with an ordinary floor. 

Also, it will be seen that in the inner bottom and in the 
main deck-plating, the shearing stress is comparatively 
low. Therefore, double-riveted seams may not be neces- 
sary for them. The British Corporation Rules have 
already given practical attention to this consideration. 

Needless to say, these inferences have been arrived at 
from a purely theoretical point of view. In actual ships, 
a part of the shearing force will be taken by transverse 
members. The true quantitative values of shearing 
stresses can be found only by actual observations in a 
ship, and the author desires to emphasise the necessity 
of actual measurements of strains in ships for the further 
development of naval architecture. 


II.—APppPROXIMATE ForMULA FOR MAximuM SHEARING 
STRESS. 

In estimating the maximum ing stress in a plate- 
girder, civil engineers generally calculate it as if the 
whole shearing force were uniformly distributed over the 
web. The author applies the same principle for estimat- 
ing the maximum shearing stress in a ship. 

msider an ideal ship having a hollow rectangular sec- 
tion as shown in Fig. 5. For such a ship, 


m_ ayttay 
1 2(ay~+ha' y)’ 
where 2a = the sectional area of the top or bottom mem- 


ber ; 2a’ = the sectional area of the vertical member on 
one side. 


Therefore 
es. e+ $a te (148 *) (1+4 “y'eot 
I 2y(a+4a) 2y a a 2y 
Therefore 
Maximum shearing stress = F-* — FU 
2¢.1 2y.2¢ 


ent shearing force 
2 x thickness of side plating x depth of ship’ 





= C 


where C is a constant depending upon the ratio “ 
a 


In the case where a’ is less than or nearly equal to a 
(this is the case for ships of ordinary construction), the 
constant © will be very near to unity. This the author 
has tested by taking examples from actual ships, with the 
results given in Table I. 

Thus for actual ships the constant C varies in the 
narrow range 1,2 to 1.6. Therefore this formula may be 
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used with fair approximation for estimating the maximum 
shearing stress in a ship. 





TaBie I. 
Maximum Shearing Stress © 
Shi ie de Pe ee FE 

ps. 

By By Approxi- § 
Exact mate Formula 2 
Formula., withC=1. oO 
Tenyo Maru—trans-Pacific liner .. Fx0.00156 Fx0.00110 1.48 


530 ft. by 65 ft. by 45 ft. — trans- 

Atlantic liner i” ¥ .. Fx0,00149 Fx0.00124 
Niigata Maru—-cargo steamer .. Fx0.00397, Fx 0.00826 
Kushiro Maru—mixed steamer .. Fx0.00592 Fx0.00443 
Kasuga—armoured cruiser. . .. Fx0.00228' FxC.00174 
Mikasa—battleship .. - .. Fx0.00144, Fx 0.00113 
Chitose—second-c cruiser .. Fx0,00400' Fx 0.00237 
Otowa---third-class cruiser. . .. Fx0,00476 Fx 0.00303 
Uji—gunboat .. oe on .. Fx0.01190 Fx0.0108 
Harusame—torpedo-boat destroyer Fx00225 Fx0.0194 


oe Bt a fo 
SaGeSeexs 


In conclusion, the author has to express his thanks 
to Mr. Takahashi, a student of the Engineering College, 
who has helped him in calculating the values of the con- 
stant C for several ships. 








Tue Wirevess TeELeGRAPH IN Norway.—The site for 
the large Marconi station, to be built in Norway by the 
State Telegraphs, has now been decided upon, and is 
located at Ullanhaug, near Stavanger, some 3 km. south 
of the town, and close to the Hafrsfjord at 74 deg. 16 min. 
The grand circle has been calculated independently by 
both the po ar mys Be og and the ition chosen 
is pronounced the t in Norway. resh water is 
near at hand, and the station is close to the sea, an im- 
portant point, as experience has shown in Norway and 
elsewhere. There is also at Ullanhaug a convenient 
supply of electric energy, of which some 600 horse-power 
will be wanted. The complete station will be a —s 
of some 520 sq. m. area, half of which will be —-. 
by the operating-rooms in a three-storey building. The 
antenne will be supported by ten steel towers some 
400 ft. in height. 





Large New Suiprarp aT Revau.—The Russian Com- 
pany for the manufacture of war material has decided to 
erect a large shipyard at the port of Reval, the cost of 
which is calcula to amount to 13,000,000 roubles. An 
area of 77 hectares (about 192 acres) of land has been pur- 
chased from the town of Reval. The site of the new 
shipbuilding establishment is particularly favourable for 
carrying out orders for the new Baltic Fleet of Russia. 
The company’s capital has been increased to 18,000,000 
roubles (it was formerly 5,000,000 roubles), and orders 
have already, it is sta’ been secured for a value of no 
less than 28,000,000 roubles. It is worth noticing that 
the firm of Messrs. Schneider, of Creusot, is interested 
in this new venture. Subject to certain contracts being 
secured, the French firm undertook to render assistance 
in the execution of these orders, and in return the eom- 
pany is to receive, in addition to payment on terms 
agreed upon, 5000 shares of 100 roubles each in the 
Russian Company. 





* Actevit” Harpeninc Mrtuops.—A hardening pro- 
cess for wrought iron and steel has recently been p 
on the market by the Chemische Fabrik und Hartewerk 
von Fr, Lutz., of Ziirich, Switzerland. This process 
has been named the ‘‘ Acietit” process, and is employed 
to cement or harden wrought iron and steel in a heating 
furnace. The article is treated much in the ordinary way 
by being placed in an iron box in which 2m. or 3 cm. of 
the ‘‘Acietit” has been evenly spread. The box is then 
put into the furnace, and three hours after the box and its 
contents have reached the temperature of the furnace, 
which is kept at about 800 deg. Cent., an infiltration of the 
hardening substance into the article under treatment has 
taken place to a depth of about lom. If the article be 
treated for about five hours, and be maintained at a tem- 
perature of 1000 deg. Cent., the influence of the ‘‘ Acietit” 
will have penetrated much deeper, and in some cases the 
article will be converted into steel. Special advantages 
are claimed for the process in the case of — works 
(which deal with armour plates), projectile factories, 
and locomotive and automobile manufactories. 





Ovr Locomotive Exprorts.—The year is closing toler- 
ably well as regards our locomotive exports, the value of 
the engines shipped in November having been 230,6441., 
as compared with 234,476/. in November, 1911, and 
129,316. in November, 1910. The totals for last month 
were assisted very much by large deliveries of British 
locomotives to the Argentine Republic, the value of the 
shipments to that quarter h».ving been 97,684/., as com- 
= with 28,4007. and 7472. The exports to British 
South Africa left a good deal to be desired in November, 
and no a activity was observable in the deliveries to 
British India; on the other hand, a good business was 
passing with Australia. The value of the locomotives 
exported to November 30 this year was 1,925,004/., as 
compared with 2,075,9022. in the first eleven months of 
1911, and 1,555,714/. in the first eleven months of 1910. 
Argentina figured in these totals for 475,676/., 394,2134., 
a 464,099/., respectively. The colonial demand was 
represented by the following values :— 

Colonial Group. - ye w 
tish South Africa 165,940 35,213 276,379 


Bri 
British India -- 870,538 504,339 294,609 
Australasia .. *s -» 877,71 148,160 13,254 


The interesting feature in these figures is the great growth 
of our enaliee shipments to Australasia. 





TESTS OF STRUCTURES.* 


By James E. Howarp, Patnoee- Phseieint, Bureau o 
Standards, Washington, D. C. 


The Bureau of Standards has been engaged on a method 
of test of engineering structures by means of strain 
measurements which show the deformations in different 
parts thereof, having reference to those strains which 
are the result of dead-load stresses. With a known 
modulus of elasticity such measurements are equivalent 
to weighing the stresses in the different parts of the 
structure. 

Concerning the means which are employed in these 
measurements, Fig. 1, shows the appearance of a strain- 
gauge which has been devised and is being used for the 
purpose. It is a telescopic instrument consisting of an 
outer sleeve or tube, and an inner stem, each of these 


| 
f 
| the extremities of which are defined by drilled and 


ordinarily immune from accidental nierr. There is also 
rovided a reference bar on which is established a gauged 
ength corresponding to that on the structural member, 


reamed holes of thesame kind. The strain-gauge is used 
as a transfer instrument for comparing the measured 
length of the reference bar with those on the structural 
member. The instrument employed in this method of 
testing, it will be noted, is of a direct and simple charac- 
ter. Its use, however, requires unusual care and skill on 
the part of the manipulator. Experience has shown that 
strains may jably measured, and corresponding 
stresses ascertained accurately within 300 Ib. per sq. in. 
for dead loads of either tension or compression. 

The gauged lengths are established on the structural 
members or the component parts thereof when they are 
free from dead loads or other restraining influences. The 
lengths are remeasured when the structure is under 
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parts being yy with a conical contact point for 
engaging with small drilled and reamed holes estab- 
lis on the structural members. 

The inner stem extends nearly the full length of the 
sleeve. It has a longitudinal movement only. Its posi- 
tion with reference to the sleeve is measured by a screw 
micrometer, attached to and forming an extension of the 
latter. The micrometer makes contact with the inner 
stem at its forward end. 

Fig. 2 is a sketch of a drilled and reamed hole such as 
those which are established on the structural members, 
and used to define the limits of the gauged lengths on 
which the deformations are measured. The conical 
points of the strain-gauge have sides which make an 
angle of 55 deg., while the reamed holes in the structural 
members have sides which make an angle of 65 deg. This 
difference of 10 deg. secures contact between the gau 
and the structural member at a short distance below the 
surface of the latter, where the measured lengths are 

* Paper read before the Sixth Congress of the Interna- 
tional Kevedation for Testing Materials, New York. 





partial or full load, and the deformations are thus ascer- 
tained. 

It is practicable to establish a large number of gauged 
lengths on a given structure, oriented in any direction 
and at any accessible place thereon. The measurements 
indicate the kind of stresses which are acting, whether of 
tension or compression, their magnitude, and distribu- 
tion. The resultant effects of stresses acting in different 
directions are shown in the measured results. 

Laboratory tests of an investigative nature are usually 
directed toward the acquisition of data on the funda- 
mental properties of structural materials, whereas in the 
tests of structures information is acquired concerning the 
extent to which those properties are being made use of. 

There is a class of laboratory work which goes beyond 
specimen testing, and takes up the testing of structural 
members ; tests of full-sized members so-called. Fora 
time testing-machines were of adequate capacity to test 
to destruction full-sized members, and such is still the 
case with reference to individual tension members, but 
built-up compression members furnish many examples 
in current practice in which their ultimate resistance 
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far exceeds the capacity of any existing testing-machine. 
Even the working loads on such members are quite 
beyond the capacities of the testing-machines of the pre- 
sent time. : ; 
Judging from the current scale of magnitude on which 
structures are being designed and executed, engineering 
practice seems likely to maintain its position in advance 
of testing facilities of the laboratory. Some supple- 
mentary method is therefore needed which will keep 











The Bankers’ Trust Building, New York City. 

The Woolworth Building, New York City. 

Two horizontal tubular steam-boilers. 

Monolithic brick pavements in the cities of Cleveland, 
Ohio, and Indianapolis, Ind. 


Figs. 3, 4 and 5 indicate the locations on which gauged 
lengths were established on members of the Bankers’ Trust 
Company Building, and some of the results which were 
there obtained. is building, a steel-frame structure, 
granite-faced, has thirty-eight floors above the side-walk, 
and four basement stories below. 

Measurements on the columns of the building were 
taken at the street level, and on a truss between 
the fifth and sixth floors. The results of one of the 
columns are indicated on Fig. 5, which shows the 
successive compressive strains observed during the period 
of construction, and while the steel frame and portions 
of the masonry were being erected from the 12th to the 
28th story. The web-plates of the column referred to 
showed during this period, according to the strain 
measurements, @ mean compression of 0.0034 in. on their 
flat sides and 0.0033 in. on their edges. These strains 
were measured on gauge lengths of 20 in. each, and. there- 
fore correspond to stresses of 5100 1b. and 4950 lb. per 

. in. respectively, assuming the modulus of elasticity 
of the steel to be 30,000,000 1b. per sq. in. This column 
has a sectional area of 275 sq. in. ; therefore the total 
load added during the erection of these fourteen stories 
amounted to about 1,380,000 Ib. 

Fig. 6 shows a steam boiler, on the shell sheets of which 
gauged lengths were established for the purpose of strain 
measurements during a test by hydrostatic pressures. 
The results for one of the courses appear on F rig. 7, 
which represent tangential extensions measur on 
the last course of the boiler, next the rear head. 
The difference in extension of the metal at the two 
edges and at the middle of the length of the course will 
be noted. Other sheets of the boiler, less influenced 
by proximity to the head, displayed less divergence from 
a uniform distribution of the stresses ; still there were 
but few parts in which the extensions closely corre- 
sponded to those of normal value in a plain cylindrical 
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pace with, and not be outgrown by, the engineerin 
examples of the future. The method of test by natn | 
strains seems a to furnish aid in this direction. 
It isa flexible method, is applicable to structures of any 
size, and in a way has a wider scope than the laboratory 
functions of the testing machine. Laboratory tests are 
essentially elementary in their character, in the sense of 
being limited to the application of test loads commonly 
in one direction only, a condition which does not prevail 
with structural members as generally found under service 
conditions. In tests of structures this feature must be 
taken into account, and necessarily is conside’ when 
the deformations constitute the results of the tests. 

According to present information, the margin in 
strength between the working loads and those which are 
& menace to the integrity of the structure is represented 
by the difference between the unit working stress and the 
elastic limit of the materials which compose the struc- 
ture. A record of the measured lengths is serviceable 
for the purpose of re-examinations of structures on sub- 
Sequent occasions in order to judge of their perma- 
nence. The structures on which strain measurements 
have been made, or are about to be inaugurated, are 
the following :— 


The Ohio River Bridge, at Beaver, Pa. 

The Missouri River Bridge, at Kansas City, Mo. 
The pe weg Bridge, New York City. 
The Quebec Bridge, Province of Quebec. 


The ao Gate Arch, New York City. 
The Panama Canal Lock Gates. 





Strain measurements on monolithic brick pavements 
have been directed chiefly to the determination of de- 
formations caused by changes in temperature. It has 
been demonstrated feasible to locate and protect gauged 
lengths in the pavements of city streets, exposed to ordi- 
nary traffic, and to measure them at intervals with an 
accuracy of about 0.0001 in., or about the same as that 
attained on steel members. 

The gauged lengths on the pavements were defined by 
the use of small bronze pins, cemented in holes drilled in 
the brickwork. The upper ends of the pins were reamed 
in the usual manner for centering the contact points of 
the strain-gauge. The tops of the pins were located a 
little below the surface of the pavement, and protected 
by paper washers covered with putty when measurements 
were not being taken. These examples illustrate the 
method of testing. Concerning the results, evidence 
points to the desirability of acquiring data upon the actual 
stresses which are developed, local as well as general, 
when materials are in service. It is frequently difficult 
to ise or establish the relations between the results 
of laboratory tests in respect to elongation and contrac- 
tion of area in the test specimen, or even in the matter 
of tensile strength, with conditions which insure integrit 
and cy in structural members. It seems well 
established that practically none of the elongation or 
contraction of area witnessed in the tensile test need 
take place as a precursor of rupture. Such is one of the 
lessons of the repeated-stress test. 

Questions pertaining to workmanship, details of design, 
erection stresses, secondary stresses, and the effects of 








thermal changes—these are among the arguments for 
comprehensive tests of structures. The tests of struc- 
tures which have been enumerated in this paper are 
likely to induce progress toward answering these ques- 
tions. 





THIRD INTERNATIONAL ROAD 
CONGRESS. 

Tue Governments of the following countriesaccepted the 
invitation of H.M. Government to ery delegates to 
attend the forthcoming International ' Lon- 
don, 1913: Algiers, Argentine, Austria, Belgium, Bulgaria, 
Chili, Colombia, China, Cuba, Denmark, France, y 
ee i separate delegates from the States of Prussia, 

varia, Saxony, Baden, Brunswick, Hamburg, and 
Alsace-Lorraine), Hungary, Japan, Luxembourg, Swit- 
zerland, Monaco, Netherlands, Norway, Russia, Servia, 
Siam, Spain, and the United States. The ws 
Governments within the British Empire have appoin 
or pro to eppees official delegates : Canada, India, 
New South Wales, New Zealand, Queensland, South 
Australia, and Victoria. 

In addition to delegates appointed by the Governments, 
many provinces, municipalities, and highway authorities 
in all parts of the world have appointed representatives 
to attend the Con . The most recent intimation 
to reach the Local Organising Council has been received 
from Mayor Gaynor, of the city of New York, who 
writes :—‘‘The matter of good roads is of the highest 
importance. No roads mean barbarism; roads mean 
civilixation, and the best roads the best civilisation. I 
shall be very glad to appoint delegates from the city of 
New York.” 

The organisation of the Congress, which will be held in 
London in June next, is in the hands of a Committee 
formed of representatives of highway authorities, scien- 
tific institutions, learned societies, organisations of auto- 
mobilists, cyclists, road-users, and others. The organising 
council received, some time ago, offers of practical assist- 
ance from firms and others engaged in the road industry, 
and it was decided to form a Traders’ Committee. This 
Committee is composed of representatives of all 
branches of road-makers, including manufacturers of 
steam-rollers and other heavy machinery, road-tarring 
appliances, stone paving, and firms engaged in the 
construction of bituminous roads, wood-paved roads, 

uarry - owners, and others. The President of the 
Committee is Lord Cowdray ; the Vice-President, Mr. 
Edward Hickman, J.P.; the Chairman, Sir Herbert 
Praed; and the Vice-Chairman, Mr. E. B. Chittenden. 
Other members of the Committee are Messrs. J. W. Ash- 
down, H. K. Bamber, J. G. Barford, H. D. Blake, 
H. F. Berry, F. EK. Bristowe, F. M. Bond, A. Brooks, 
W. Chappell, 8. Constable, D. G. Comyn, L. Cooper, 
A. E. Dalzell, J. Duffy, H. T. Elliston, H. Grace, W. T. 
Graves, W. Penrose Green, T. J. Jennings, J. Mackay, 
W. Manuelle, T. Milne, P. Morris, H. Pitts, J. Purdy, 
Gibson Thompson, and John Ward. The Hon. Secre- 
taries are Messrs. H. Beadle and H. L. Wettern. 

The Executive Committee of the Congress will be glad 
to welcome any further offers of assistance and to meke 
any additions which may be necessary to secure that all 
branches of the industry are adequately represented. 

The Traders’ Committee at the moment is applying 
its energies in three directions :—(1) In raising funds for 
the Congress ; (2) in arranging excursions and entertain- 
ments for the members of the Congress ; and (3) in making 
proposals to render the Exhibition to be held in connec- 
tion with the Congress of the utmost value to the British 
trade. As regards funds, the Committee have already 
collected the sum of over 1000/., and they have received 
considerable assistance from the Association of Bitu- 
minous and other Paving-Material Manufacturers. 








CrystTaL PALACE ENGINEERING ScHooL.—The Wilson 
Premium for the best paper read before the Crystal 
Palace Engineering Society (affiliated to the Society of 
Engineers, Incorporated) during the present session has 
— awarded b — Cans to _ y -% M. Chalon for 

is paper on ‘‘ Wireless Telegraphy.” Other rs read 
dusied the session were ‘‘ The South-Eastern Coal- 
Field,” by Mr. B. L. Rigden: ‘‘ Compressed Air,” by 
Mr. H. M. Jordan; and ‘ Reconstruction of Komati 
Poort Bridge,” by Mr. J. E. Thomas. The Premium 
was presented to Mr. Chalon by Mr. R. Elliott-Cooper, 
President of the Institution of Civil Engineers, on the 
occasion of the 120th distribution of certificates of the 
above school, on Thursday, December 19, at which he 
presided. 





Tue Irauian Navy. —The cruiser Libia, launched 
soomnely at Sestri Ponente, was originally ordered by the 
Turkish Government, under the name of the ma ; 
but she bas now been acquired by the Italian Govern- 
ment. The Libia, which has a displacement of 3800 tons, 
is 3454 ft. long by 464 ft. beam. Her engines will develop 
12,500 horse-power, and she is to steam at the rate 
of 22 knots per hour. She will carry twentv-four guns 
and two su ine lance torpedo-tubes. The Italian 
submersible Jantina, just launched for the Italian Navy, 
is 150} ft. long by 15 ft. beam. She has a surface displace- 
ment of 243 tons, increased to 300 tons when submerged. 
ak —- speed ee —, and her — ar 

nots. torpedo-boat, known at present as the A.S, 29, 
has been launched at Sestri Ponente ; she is 141? ft. lon 
by 15} ft. beam. She has a displacement of 130 tons, an 
is to steam at the rate of 30 knots per hour. She will be 
used for the defence of the Italian coast. The submarine 
Atropo, built for the Italian Navy in Germany, has given 
a surface speed of 14.30 knots per hour; she is 148} ft. 


' long by 149 ft. beam. 
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HOLTROP’S CIRCULAR OIL-GROOVES 
FOR BEARINGS. 


Tue importance of the efficient lubrication of bearings 
and of providing means for modifying the amount of 
lubrication to suit varying conditions is well known to 
engineers. Many systems to effect this object have 
been devised, particularly for marine engines, notably 
ring lubrication, forced lubrication, &c. For marine 
engines, wick and hand lubrication are very satisfac- 
tory, so long as the oil is admitted to the bearings in 
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sufficient 7 to prevent them becoming over- 
heated. ick lubrication, however, is not economical, 
for it is not customary, nor usually practicable, to 
collect the oil which through the bearin 

Hand lubrication, too, though effective when auapeter 
attended to, is intermittent, and also very unecono- 
mical, as the oil, being supplied in large quantities at 
one time, runs freely to waste. The advantages of 


forced and of ring lubrication are that the bearing 
surfaces are efficiently supplied with oil, and the 





emount of oil required is small, for the oil is collected, 


strained, and used again. Forced lubrication has 
great advantages, and is undoubtedly an excellent 
system, although it requires a pump and other acces- 
sories, the addition of which increase the cost. In 
order to obtain the same results by more simple means 
the system of spiral oil-grooves for bearings illus- 
trated on this page has been devised by Mr. Holtrop, 
= superintending engineer of the Hamburg-Amerika 
ine. 

The general arrangement of the system is shown in 
Fig. 1, which represents a crank-shaft and a connect- 
ing-rod, the big end of which is fitted with the spiral 
grooves, whilst in Figs. 2 and 3 are given inside views 
of the top and bottom brasses respectively of a bearing. 
In Fig. 4 is shown the details of one of the liners, 
whilst in Figs. 5, 6 and 7, are given isometrical views 
of various portions of a bearing. As will be seen from 
these illustrations, the bore of the bearings is provided 
with left and right-hand spiral grooves, the arrangement 
being such that the rotation of the journal causes the 
oil to travel towards the centre of the bearing. 

Where provision is necessary for occasional reversal 
of direction, as in the case of marine engines, additional 
grooves are provided, connecting the spiral grooves to 
an oil-pocket in the side of the bearing. These additional 
grooves are seen in Fig. 3 at the lower side, and are 
also indicated in Fig. lato. Referring to Figs. 2 and 3, 
it will be seen that, at each end of the bore, circular 
grooves » are formed, to which the spiral grooves a 
connect at the bottom of the lower brass, as shown at 
c. The inner ends of the spiral grooves terminate in 
the centre of the upper brass. Oil is fed to the 
bearing through the upper brass by means of two pipes, 
connected to the aun, these pipes communicating 
with the spiral grooves near their outer ends, as seen 
in Fig. 1 at /, whilst the oil passing through the 
bearing is returned to the oil-box by means of the 
pipe j, connected to the junction of the spirals at n. 
This latter pipe is fitted with leather packing at both 
n and m to prevent leakage of oil. 

In bearings of normal proportions the oil-grooves 
should have 2} to 3} turns, but in very short bearings 
14 turns will be sufficient. The size of the bearings 
governs the size of the oil-grooves, but in most cases 
from } in. to } in. breadth and ;; in. to =; in. depth 
is sufficient. The circular grooves / at the sides are 
j'y in, deeper and broader than the spiral groove, and 
where the spiral groove a meets the circular groove 
at c, the former has the same depth as the latter. 
The outer edge of the circular groove is left sharp, and 
the outer rim d has a clearance from the shaft, to 
ensure that the oil is drawn from the groove into the 
bearing. The inner edge of the circular groove b is 
rounded well off, as are also the edges of the spiral 
grooves. The liners, shown in Figs. 4, 5, and 6, have 
a clearance of ,; in. from the shaft, and they are 
recessed to form narrow seating strips, and thus 
facilitate the making of an oil-tight joint with the 
brasses. The grooves in the liner are made ;\; in. 
broader than the grooves in the bearing, so as to ensure 
against a reduction of the groove section in case the 
liners should not fit properly. 

We understand that, in a recent test of a rolling- 
mill in South Wales, very satisfactory results wit 
these bearings were obtained. The engine was a hori- 
zontal =e tandem types of 800 indicated horse- 
power, with an 80-ton flywheel. The bearings were 
22 in. in diameter by 24 in. long, and the flow of oil 
through them per 24 hours varied from 576 to 1440 
= the test showing that the bearing taking the 

eaviest load circulated the largest amountof oil. The 
temperature of the vil in the boxes at the start was 
62 deg., and at the end of a seventeen hours’ continuous 
run at full speed the greatest rise of temperature, 
it is stated, was some 28 deg.; whilst the loss of oil 
during this test was so small as not to be worth noting. 
These bearings are being introduced into this country 
by Mr. J. Houston, Manor House, Foyle-street, Sun- 
derland. 





CATALOGUES. 


Double-Helical Gears.—From the Fawcus Machine 
Company, of Pittsburg, Pa., U.S.A., we have received 
a pamphlet relating to their cut double-helical gears. All 
ordinary-sized — are produced by a hobbing process, 
both halves of the wheel being cut simultaneously. Very 
large gears, with pitches ranging from 4 in. to 10 in., 
are, however, cut on a machine with cutting tools of 
the planer type. Several examples of the gears are 
illustrated. 


Iron Cement.—We have received from the Smooth-On 
Manufacturing Company, of 8, White-street, Moorfields, 
E.C., a copy of their recently-issued instruction book, 
No. 12, in which the methods of using their well-known 
products are illustrated and explained. Numerous 
examples of repairs effected with the aid of ‘‘Smooth-on” 
cement are illustrated, including such jobs as broken 
castings, cracked cylinders, boiler and tank repairs, pipe- 
joints, &c. Particulars of the firm’s iron paints, sheet 
packings, and corrugated-metal gaskets, are also given. 

Mechanical Stokers.—Messrs. Ed. Bennis and Co., 


Limited, whose London address is 28, Victoria-street, 
Westminster, S.W., have lately issyed a pamphlet relat- 





ing to their well-known coking stokers and compressed 
air boiler furnaces. The system, which was dealt with 
in our issue of February 19, 1909, on 249, is illus- 
trated and fully descri in the pamphlet, and some 
installations are also illustrated. The pamphlet also 

ives the results of some trials carried out on Lancashire 

ilers fitted with the apparatus under consideration, 
which indicate that 29.2 per cent. more water was evapor- 
ated per pound of coal with machine-firing than with 
hand-firing. 

Automatic Telegraph Apparatus.—We have received 
from Messrs. Siemens Brothers and Co., Limited, of 
Woolwich, Kent, a catalogue of Wheatstone automatic 
telegraphic apparatus manufactured by them. The prin- 
cipal instruments required to work the system are a per- 
forator to punch holes in a strip of paper, a transmitter 
controlled by the strip of paper which sends the message 
in Morse le, and a receiver or polarised inker to record 
the signals on a —_ strip in the usual way. Several 

tterns of all these instruments are illustrated and 

riefly described in the catalogue, and accessory appa- 
ratus of all kinds is also dealt with. Prices are stated 
for all the instruments separately, and also for com- 
plete sets. 


Diesel Engines for Ship-Lighting.—A four- pam- 
phlet, setting out the advantages of Diesel engines for 
ship lighting, bas been issued by the Diesel Engine Com- 
pany, Limited, General Buildings, Aldwych, W.C. 
Attention is called to the importance of having an electric- 
light supply independent of the main boilers, so that, 
in the event of a serious accident, the lights can be kept 
burning and the wireless apparatus operated, even if 
all the boiler-rooms should S flooded. It is pointed 
out that if an emergency electric generating set driven 
by a Diesel engine is installed on an upper deck, the 
electric supply can be maintained even atter the decks 
are awash. Another advantage mentioned for Diesel 
engines is that, when the vessel is in port, no steam engines 
need be used, all the light and power required being 
supplied by the Diesel-engined sets. 


Gas-Exhausting Plant.—From the Bryan Donkin Com- 
pany, Limited, of Chesterfield, we have received a copy 
of their latest catalogue of gas-exhausting plant. The 
exhausters usually — are of the improved Beale 
type, in which two blades rotate within a slightly oval 
chamber; multiple-blade exhausters are, 
built. The construction of both types is illustrated and 
described in the catalogue. Numerous photographs of 
exhausters, with widely-varying capacities, driven by 
steam-engines, gas-engines, and electric-motors, are also 
reproduced, and accessory apparatus, such as governors, 
regulators. automatic by-pass valves, &c., for these plants, 
is also dealt with. The catalogue, which is very well got 
up, also includes illustrations of pumps for tar, &c., 
rotary gas-compressors, pressure-regulators for gas-mains, 
Rateau gas-fans, and other plant for gas-works, and gives 
particulars and prices of some of these appliances. 


Locomotives. —The Baldwin Locomotive Works, of 
a Pa., U.S.A., have recently sent us a copy of 
Record No. 72, relating to Mallet articulated locomo- 
tives. The Mallet system is fully described and illus- 
trated by means of reproductions from ‘‘ phantom ” and 
other drawings, and particulars are also given of several 
examples of these engines recently constructed by the 
firm, among the number being a very large goods engine for 
the Virginian Railway Company. This engine, which is 
of the 2-8-8-2 type, weighs 200 British tons without the 
tender, and is capable of exerting a tractive force of 
over 43 tons. Of the total weight, 180 tons, or 90 per 
cent., is carried on the driving-wheels, which are 4 ft. 8 in. 
in diameter. The boiler is of the separable type, with a 
feed-heatersection in front, and isconstructed for a working 
pressure of 210 Ib. per sq. in. The high-pressure and low- 
pressure cylinders are 26 in. and 40 in. in diameter respec- 
tively, the stroke being 32 in. in each case ; piston-valves 
are employed for steam distribution to all cylinders. After 
exhausting from the high-pressure cylinders the steam 
passes through a re-heater, which consists of a group of 
parallel straight tubes arranged inside a large flue-tube 
mn the feed-heater section of the boiler. Several other 
interesting engines are dealt with, a photograph and out- 
line drawing of each being reproduced, and a table of 
dimensions and other particulars being given. 


however, also 








Rat.way Construction 1x Russia.— During the 
twelve months, June, 1911-June, 1912, the department for 
railways and the Commission under the Finance Ministr 
for the construction of new railways had to deal wit 
sixty-nine new railway projects, which comprised an 
aggregate of 14,855 versts (about 9860 miles), entailing an 
expenditure of more than 1000 millions of roubles (about 
100,000,000/.). At the end of the above term eight pro- 
jects had still to be decided upon by the Commission, 
nine projects had been approved, but not further ad- 
vanced ; three schemes met with the disapproval of 
the Commission, and five were disapproved of by the 
Ministerial Council. For one project—the Bui-Rybinsk 
Railway—the decision of the Ministry had not been 
reached. ; for two projects—the Orsk-Troizk and the 
Mohilew - Ljgow a ae —the authorities considered 
further survey necessary, and two, it was held, should be 
built for State reasons. Of the remaining thirty-nine 

rojects which have been laid before the Ministerial 
nee two—the Kasau-Jekaterinburg and the Nishny- 
Novgorod-Koteljnitsch—have still to be laid before the 
second department of the Council of State, whilst the 
other thirty-seven schemes have already been d by 
this department. These thirty-seven railway projects 
refer to an aggregate length of 5418 versts (3600 miles), 
the calculated aggregate cost being 389,318,000 roubles. 
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Where inventions are communiente’ fom ctreah, the Names, éc., 
obtained at the Patent Office, Sale 
i Chancery-lane, W.C., at 

the uniform 


the nee ates a Complete 

™ an, sist souhok eokon the done of rina enka he 

dig porcen cnay, ot any tine withen me month From the dae of 

thera notice at ray op ofthe Ofce ef - pAb to Sion te the grant of a@ 
Coane py he Baten mentioned in the Act. 
ELECTRICAL ene 

7697/12. Siemens Sch: m.b.B., Berlin, 

. Induction Regula ers March 31, 1911. 

—The present invention relates to induction regulato: used for 

boosting age 2 currents supplying lighting and power circuits 


and the like. Such regulators, when used o phase circuits, 
give rise to no disturbing reactions, but with r= whe induc- 
tion tors there is excessive vibration of the rotor, which is 
movable with to the stator, the intensity of the vib “aoe 
depending upon the amount and 

tion is mainly due to the interaction of the pulsa palaaing’ magnetic 
field, by which the load currents in the rotor and r exert a 


mechanical torque, which undergoes considerable fluctuations. 

resent a. ane a curve of torque to be obtained in 
ee more particularly the negative values of the torque, which 
are the principal _ = A of the t~ T ion, are entirely 
eliminated. By means of auxi pai he y- ng windings on the 
rotor or stator, or both, the etic field 4 longer has the 
characteristic of a single- field, but approximates more or 
less closely to that of a po! — field. The usual effective torque 
time curve in which the values pulsate through wide limits, as 
shown in Fig. 1, is, by means of this invention, changed into that 
shown in Fig. 2, in which the pulsations are uced within 


Fig.1. 
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much smaller limits and approach more closely to the effect of a 
polyphase field. 8 shows an arrangement of this kind, in 
which there is an auxiliary winding on the rotor, and a similar 
winding on the stator, the axes of t! auxiliary windings being 
displaced with t to the axes of the main windings, so that a 
rotary field of more or less constant value is obtain For this 
purpose, the —- windings ma; any! example, be included in 
circuits having suitably proportion lf inductances, resistances, 

or capacities. By _ means the  dvength and phase of the 
current flowing in the auxiliary windings can be 
required, and the resultant magnetic field n may be of any required 
type between the simple alternating field and a field rotating at 
constant Consequently the mechanical torque can 

caused to follow any required time curve. The additional me | 


as | to its inertia, and is at the same time so constructed that it effects 


be — body B has two hollow 


may be screwed to the body of the carburettor to retain the 
Sulatous in position and peorent any relative movement of same. 
It will be now understood that by removing the screws, the 
tubulous, together with jet and cam- disc, the ng 


and nut may be extract: XT ~y. tained part, inspected or 
cleaned iit is only ter which the ed wh jet may be 
wgokn is only necessary to secure it by the screws, it 
unnecessary to  dieenh 02 om connection in the petrol 


pone. My as this is automatically p! in communication 
the ig of the extension of the chamber. (Accepted 
October 16, 1912.) 
22,561/11. G. W. A. Brown and Clement Talbot, 
London. In -Combustion aeieee. 
{1 Fig.] October 12, 1911. — invention relates to the pistons 
<4 teleabegnbagiion o to this invention, the 
piston body is constru with a closely - a unpacked upper 
portion in combination with a packing on the lower part of the 
iston. One example of a according to this invention, is 
shaving 0 cleus Setar a Stern ed LAL 
a ng a closely-fitting upper no! and the 
piston riage P, R are ater Be end of the piston P. The 


<2 














fapren 


— 4 F is reduced to a diameter less than that of the upper 
portion U, P of the body : this affords a clearance facilitating the 
wiping or "sora jing down” action of the lower face of the lowest 
of the rings P, The gudgeon- is situated in the closely- 


a upper portion U, P of the body, and is in two parte 
ai, ea h with a bevelled-head oe into coi nding 
seatings in ta the piston —_ A tightening wedge W, screw- 
threaded into a part of the piston, is employed to draw the 
bevelled = down — on to the seatings, preventing gas from 
passing the wedge-pin W also serves to keep the gudgeon- 
pin es place. ‘(Accept October 16, 1912.) 
GUNS AND EXPLOSIVES. 


8972/12. Fried. Krupp Essen, 
Germany. Percussion- {4 Figs.) May 22, 1911.— 
This invention relates to percussion-fuses in ae all the awe 


e interior of the fuse —. 2 the 
vide a fuse of this kind which is 
iveness, and which will act with 
certainty even when the pro Se does not strike on its point, 
but on its base. To achieve this end, cape Be heme this invention, 
one of the parts carrying the igniting mean laced under the 

control of a firin; mes nbick stressed by a cateh, and the catch 
is released by a ich, after a safety device provided for 
it has been released, can move in irections owing 


are contained in 
So of the invention is to 
dist great ASF 


twoopposite di 


the release of the catch under any movement. The body of the 
fuse consists of two hollow bodies A and B screwed together. 

B! and B? in it, which 
tioned off from poke 5 other by a division ‘wall, 





due to the auxil coils are also atents , but are displaced | space B! is closed in front by a screw O which contains the 

with respect to the, torques operating jown in . 1, 80 primer The hollow space B!, which is formed by two borings 

that the resulting effect is a torque Shich only varies bet of diameters, contains a ee striker D carrying 

the comparatively close limits, as shown in . 2 It is not | the firing-pin and projecting with its front portion into a boring 

necessary that there should be no fluctuation, it is generally suffi- | in the sorew O. striker D is acted upon by a ing E, the 
nst a dise lying on the div: 


cient if the torque is always exerted in the same direction, since 
there will in that case be no reversal of the direction of the pres- 
sure on the bearing surfaces and aay practically no wear 
of those parts. (Accepted October 23, 1912.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 
Beit. Cc. and Brown and Barlow, Limited, 
(3 Figs.] Jan 29, 1912. 
at invention refers more aagpene prod to the variable jet used 
in connection with yap eee and comprises a variable jet the 
adjustment of which is effected by acam. The movable parts for 
adjustment of the jet are collectively je as a self-contained 
art from the main Se aes Cena 
ey assembled in relation to the main a 
out having to make any connection with 
In the drawings, A is a tubulous having apertures one at 
each side and in the line of the choke-tube B ; a* is an integral 
disc at the lower extremity of the tubulous and which forms a 
bearing for the axial-spindle member OC, carrying or formed 
integral with the eccentric or cam-disc, which at its edge a 
controls the jet orifice or orifices passing through the part 





The spindle C has at its lower extremity a nut, and a epring- 
can dine aga sarzecated 07 te Setenally ve retain the eccen 

cam-dise At its upper ext the indie 
is furn’ st the part which may have a transverse groove 
atapted t anmmentine a ee een ant by einen hossyast 
vided ene fae ertice emay be effected. ions may be 
vided the upper extremity of the tubulous to indicate the 
“— of adjustment of the jet. The tubulous A is disposed 


a 
burettor, and such ber has an extension or continuati 
at its lower extremity, at which extension 

afterwards gains access to the interior of the tubulous by way of 
the jet orifice. The sprayed fuel is carried out of the interior of 
the of The tu is 








pro- 4 (Accepted October 28, 1912.) 


rear end of which bears 
and tends to move the striker D in the direction 4 or the 
mer. The striker D is held in its transport pos , a8 shown 
the — by two two-armed locking- tole ‘a which are 





adapted to rock in recesses provided in the hollow bod: 
—t mounted ag sg to the | tudinal axis o' 
ng-levers 


For this pu ++ phd the loc! 
et a collar on the striker D. The other ends 
Mag tovers’ ¢ G are provided with lugs — simul- 


into the hollow space Bin the hollow 


projecting into a bo 
body A, easily Ta Pots | the 


are provided 4 one . 


axis of thefuse. The bol 
pons from flying 


e arrangeme! 
ioking' I levers G which carry 
striker D tend to 
ov so that the 

of the bolt H. 
friction 
to the enti y = 
target only a sligh 4 n poe 
move in consequence of tin, as the 
pieces have apd — 4 is only held by 
existing between the lugs and 
bolt H takes place towards the 


= 
a 
Sg 


. 
ait 
Mil 
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PRINTING AND ALLIED MACHINERY. 

R. C. Annand, South Shields. Supplying 
5 og Web Printing-Machines. (3 Figs.) Novem- 
ber 1911.—For Lg 2 ead on soe See @ paper 


i 


or the like, to the expiring web and led forward therewith 
through -rollers which press the webs together to form 
a joint, whereupon the expiri: 


web is severed by devices 
vided for the purpose. Acco. to this fevention, the con 
rollers are so arranged, in com! on with two or more reel erry 
ing devices, that y act in conjunction with the tension of 


o! web to cause the giued or gh Dy ty 
introduced between one of the rollers and the old web to be 
: ey nly ene emp a 
of aux pressure devices. machine fram: — 
ee te nenne Sap Some S Fae, Se e another. 
The web from the u Sa er 


are mounted in the us so that when un they run 
pe te directions. When the upper reel is t, the machine 
htly reduced in speed and the leading end on the paper on 








the lower reel, which has been coated on the outside with 
a strong adhesive, is led by hand around the roller 6, and 
piring web 4 and the roller 7, where the tightnes 


the 
of the web 4 presses the coated end of the new web to the old one 
and both webs lead on together towards the ae -machine, 


ue or 





When the leading end of the new web reaches the prin cylinders 
and is ni; between them the web from the spent reel is broken 
off and the machine is at once started on full One way of 


breaking the old web is shown. This consists in providing arms 
or handles 10, 11 pivoted to the side frame preferably on the 
opposite side of the machine to that at which the usual reel 
brakes are situated. By pressing down the le corresponding 
to the spent om the axe of the latter is lifted out , 4 = bearing 
at that side, and is thus put out of wi nting 
cylinders. The moment is done it —_ “Ss 4 ir of the 
pull of the web on one edge of the paper, ja 
(Accepted seapeed October 16 16, 1912.) 


causes the web to tear across. 

re minet* H. y.. StopOylinder. and Co. 
ockines Tt {1 Fig.) January 1, 1912.—This invention relates 
oS a trans- 
or 


to stop-cylinder prin -machines of the 
verse ke wae he _——_ = 
host fours the Saqoeatian-apliaties tp © cutthapeayiitde o 4 
m the im; -cy a cu or drum 
the sheet during, the 


provided with a cutter, which cuts the 
time it is — L forward to the delivery-table, and com- 
= the bination with the eee and its sheet- 
feeding mechanism, of of a pair of endless bee tere ay ains 
one or more transv ipper-bars adapted to take the cut sheets 
from the grippers ot of “i cutting-drum and —7 Ge sheets 
forward and deposit them on to a delivery-table. Referring to the 
































Shem bare are 





the vy = days 
delivery-table 13. In, operation Sine the 
ve le n . 

the lamar ion-cylinder zc}? 

ferred thereby to the of the 

is carried round in con with the rotary cutter 

eS See rs are caused to deliver 
d'grippers, which travel the sheets forward and 

dspoat coy on delivery-table 18. (Accepted October 16, 

26,998/11. J. Hall, 


. Li 
Printing-Machines. (3 December 2, 1911.—This 


Figs.) 











invention relates to rotary litho 





to web ee withou 
have been upon the idea of 





by the the 
vided with the “hange a at its upper extremity and which latter 


forms of apparatus based 
the leading end of the fresh reel of paper being attached by paste, 





ae = the prin or 
ket-cy! 
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tially in arranging a two-revolution rotary litho printing-machine 
so that the blanket-cylinder may oscillate into contact alter- 
nately with the plate - cylinder and an auxiliary impression- 
cylinder for off-set printing. The machine is constructed with a 

late-cylinder A, and a blanket or off-set cylinder B, both operated 
fn the usual way so that the plate-cylinder A and the blanket- 
cylinder B will make two revolutions for each sheet printed, and 
with le or other mechanism H to cause the cylinder B to 
approach to, and recede from, the cylinder A at each alternate 
revolution of the blanket-cylinder such as is commonly employed 
for the purpose, An additional or auxiliary impression or pres- 
sure-cylinder C is mounted at the other side of the blanket- 
cylinder B with which the Jatter contacts when it recedes from 
the plate-cylinder A. The auxiliary or additional impression- 
cylinder may preferably be of small diameter, Lem it may be 
of any ccnvicions or suitable size, and it is moun in suitable 
movable bearings which can be fixed in any desired position. 
The blanket-cylinder B is constructed with the ordinary clamps 
to secure an ordinary impression-blanket or an ordinary rubber 
off-set printing blanket, and with paper grippers to carry the 
sheet. Above the auxiliary cylinder C a flyer or take-off drum 
D is mounted to take the sheets from the blanket-cylinder B. For 
off-set printing, the sheet of paper is taken off the board B!, and 
rinted on the inner side from the rubber blanket on the cylinder 

when the latter contacts with the cylinder C, and taken off 
the cylinder B by the drum and delivered on to the delivery 
table, printed side up, by the swing arm D!, (Accepted October 23, 
1912.) 

RAILWAYS AND TRAMWAYS. 


22,621/11. C. Watson, London. Railway Buffer- 
Couplings. (2 Figs.) Oct -ber 14, 1911 —This invention relaces 
to improvements in centralising gear for buffers and coupling 
gear for railway or other rolling-stock. and in particular to thar 
type of device in which deflection of the buffer-head is designed 
to produce compression of the buffer-spring so as to obviate th: 
neceasity for the use of separate centralising springs. The object 
of this invention is to provide a substantial contact surface in all 
positions of the buffer-head, so that all buffing shocks may be 
transmitted to the buffing-springs with the minimum of wear, 
while, at the same time, the action of the buffing-spring is utilised 
to centralise the head in an efficient manner. The shank 1 on 
which the buffer-head is carried is pivotally conne:ted by a pin 2 
tothe bar 3, which latter is suitably arranged within the usual 
buffer-casing 4. A follower-tlock is slidably mounted on the 
bar 3, and is normally pressed towards the rear of the buffer- 
head by the usual buffing and centralising spring 6. The rear- 
ward end of the shank | is provided with two contiguous convex 
cylindrical segments or faces 7, 8, which in the normal or central 
position, as shown in Fig. 1, make contact with two correspond- 


Fig.1. 





























ing concavities 9, 10 formed upon the follower-block *. The 
action of the device is as follows :—When the buffer-head is 
deflected, say to the left, as shown in Fig. 2, the left-hand cylin- 
drical face 7 causes the follower-block 5 to move backwards to an 
extent depending on the relative positions of the pivoting point 2 
and the centre from which the cylindrical segment 7 is struck. 
The convex and concave faces 7, 9 thus continue to make sliding 
contact over an extensive surface, and the follower-block 5 is 
forced back so as to compress the buffer-spring 6. On the removal 
of the side pressure which caused the deflection of the buffer- 
head, the pressure of the spring 6 acting through the follower- 
block 5 operates to force the pivoted buffer-head k to its 
normally central position. The right-hand segment 8 in the case 
considered moves forward out of tact with its correspondi 
concave face 10, and transmits no part of the pressure ; each 
cylindrical segment 7, 8 must therefore be made of sufficient sur- 
face to transmit the whole ultimate pressure required. Theoreti- 
cally, of course, conti surface tact cannot be maintained, 
but owing to the requisite slight play in one or other of the parts 
the contact will be continuous for practical purposes, (Accept-d 
October 16, 1912.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


25,656/11. J. G. Robinson, Manchester. Piston- 
Valves, (10 Migs} November 17, 1911.—This invention com 


prises a p'ston-valve for steam-engines having the walls or dises 








of the pistons made of relatively light or thin material, trans- | 


versely split packing and follower-rings, an unsplit or continuous 
packing or dist ring between and with its end faces abutting 
against the inner faces of the split packing and follower-rings, all 
of the rings being arrange’ in a steam-tight manner between the 
thin discs or walls and relatively thick discs of the pistons, an 
annular steam space between the continuous or solid packing or 
aistance-ring and the split packing-ring, means whereby steam is 





THE END OF THE NINETY-FOURTH 





admitted to the annular steam space, and means for holding the 
packing, follower, and distance-rings nst displacement. 1 is 
the piston-valve spindle, and 3 is the liner of the valve casing or 
chamber in which are provided the usual ports 4 for the admis- 
sion of steam to and from thé engine cylinder, 4a being the port 
for admission of steam to the piston-valve chamber. e main 
portion of the yalve comprises a tubular stem 5, preferably 
divided across the middle, there being provided at the outer 
end of each tubular part of the stem 5 a relatively thin or light 
disc or diaphragm 7 preferably formed integral with the tubular 
stem 5, a tubular boss or projection 8 being provided on the outer 
face or side of each of the discs or diaphragms 7 ; 9 is the outer 
cap or end piece of the valve, naving an inwardly projecting 
tubular boss 10 adapted to abut against the tubular io 8 The 
tubular stem 5 a | cap or end piece 9 are mounted upon the 
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spindle 1 and secured from rotation by means of a kev. They are 
also held against displ t longit 
means of a nut which is screwed upon the valve-spindle, the nut 
being prevented from slacking back by a pin which is 
through both the nut and the spindle. 12 is the transversely- 
split packing-ring, 13 the transversely-split following or exhaust- 
ring, and 14 is the distance-ring situated between the disc portion 
7 and the cap or end piece 9. When the split packing-ring 12 
passes over the ports 4 of the valve-casing liner 3 steam is 
admitted through the transverse split portion of the ring 12 into 
the a:.nular space 28, and causes the split-ring 12 to be expanded 
or pressed outwardly so as to make an efficient steam-tight joint 
with the valve-seat or lining 3 of the valve-chamber. When 
steam is shut off from the valve-chest the packing-ring recedes 
from the liner, thereby reducing friction and wear to a minimum. 
(Accepted Octoler 16, 1912.) 


/11. P. Thomsen, Cassel-Wilhelmshohe, Ger- 
many. Steam Superheaters. [1 Fig.) November 1, 1911. 
—The invention relates to steam superheaters, and especially to 
those of the fire-tube type for locomotive and like boilers. The 
present invention consists in arrangirg an air-inlet controlled by 
a non-return valve in connection with the saturated steam. header 
of the superbeater, so that when the engine is running with steam 
shut off, air may be drawn through the superheater to cool it. 
The superheater is shown applied 1 tive, the boiler of 
which is indicated at a, the superheater. pi J passing from a 
saturated-steam header d into the enlarged smoke-tubes 6, and 
so to the superheater-steam chamber e. e hesder d is supplied 
with steam from the boiler in the usual manner through a regu- 
lator controlling the flow of steam through a main steam-pipe 
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which registers with an aperture opening into the header d. The 
bent ends of the superheater-pipes are arranged in a common 
chamber having top and bottom walls i and A respectively and 
a front wall w, which restricts the outflow of gases from the 
chamber. A cham! is provided in connection with the satu- 
rated-steam header d. This chamber may be formed by the 
valve-seat on the end of a pipe k connected to the saturated-steam 
header, and a cap m screwing over the valve-seat and open to 
the atmosphere. In this chamber a suitable valve, such as a ball- 
valve /, is arranged. As long as the engine receives steam through 
the superheater the ball is forced upwards, and so prevents 
access of air to the superheater. If, however, steam is shut 
off while the engine is running, the ball falls and rests on the 
valve-seat, which, as shown in the drawing, is provided with ports 
in such a manner that they cannot all be closed by the ball. As 





dinally on the spindle by | 


the piston reci tes in the cylinder therefore air is sucked 
in the valve and through the superheater-pipes, thereby 
assisting to prevent overheating. (Accepted Octc ber 16, 1910.) 
28,679/11. D. B, Morison, Hartlepool. Steam- 
Condensing Plant. (5 Figs.) December 20, 1911 —This 
invention relates to improvements in steam-condensing plant, 
wherein air is primarily withdrawn from a condenser by a steam- 
jet and discharged to the atmosphere by an expelling device. 
According to this invention, a preferential supply of exhaust steam 
is delivered to the steam-jet, and when the exhaust steam is 
greater in quantity than can be utilised in the steam-jet and a 
predetermined pressure is reached, the r inder of the exhaust 
steam, or such a proportion of it as is con\enient and practicable, 
is beneficially utilised in any convenient manner. a@ is a con- 
‘denser from which air is primarily withdr: wn by a steam-jet device 
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b which receives a pri ferential supply of steam from the exhaust 
of the auxiliary turbine c that drives the pump A delivering 
water under pressure to the water-jet nozzles in the water-jet 
ejector e, by which the air withdrawn from the condenser by 
the steam-jet is discharged to the atmosphere. The exhaust- 
pipe from the turbine c is also connected to the spring-loaded 
valve d, which is so arranged that, when the steam is greater 
in a than can be used in the steam-jet device } and a 
predetermined pressure is reached, the valve opens, and steam 
passes through the pipe g and nozzle into the compartment / of 
the tank p, in which it is condensed by feed-water therein. 
(Accepted October 16, 1912.) 


12,420/12. J. Davidson, Pendleton, and W. O. Lar- 
mu ord. Drain and Relief-Valves. (1 Fig.) 
May 25, 1912.—This invention relates to drain and relief-valves 
for condensing steam-engines, and has for object to provide a 
construction which will act efficiently as both a drain and relief- 
valve. To this end the invention consists chiefly in providing 
between the relief-valve and the cylinder-jacket or steam-chest a 
three-way cock so formed and arranged as to be capable of 
bringing the relief-valve either into communication with the 
cylinder-jacket or steam-chest, or with the atmosphere. On the 
cylinder a of the engine a valve-chamber » is provided containing 
a valve c working on its seat d. In order to prevent the valve c 
from hammering, and thereby becoming damaged, it is made as 
light as possible, and is also cushioned by allowing a small amount 

steam to become locked up between the faces of the valve c 
and its seat d. The valve c is provided with a weak spring which 
tends to keep it on its seat. To the valve-chamber b an outlet- 
piece f, having the cup which forms the bed of the spring, is 
secured. The outlet-piece is connected up to the channel of a 
three-way cock-casing i. The channel of the latter is in open 
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| communication with the atmosphere, and the channel & is in 
| communication with the steam-chest 7 formed in the cylinder- 
end m. A hollow cock is provided in the casing i and has two 
pening he arrang nt operates as follows :— When starting 
the engine the cock is turned into the position shown in the 
drawing, so as to bring the valve-chamber > into open communi- 
cation with the atmosphere and cut off the steam-chest J. The 
valve c is therefore only held on its seat d by the pressure of the 
weak spring, and therefore allows any water in the cylinder to 
easily and quickly out of the latter. When the engine is 
working, the cock is turned until its openings are in such a posi- 
tion as to bring the valve chamber / into communication with 
the steam-chest / and cut the chamber off from the atmosphere. 
The steam-pressure in the steam-chest / then acts upon the 
valve c in conjunction with the spring, and keeps the said valve 
closed under ordinary conditions. As soon as the compression 
in the cylinder becomes too high—that is to say slightly in excers 
of the steam-pressure in the steam-chest /—the valve ¢ will be 
forced fully open, and allow the steam in the cylinder to be 
forced into the steam-chest 1. (Accepted October 16, 1912.) 
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Agents, 57, Chancery Lane, -C., transact every 
gecription "of business connected with Letters Pa tent 
tor Inventions. ‘‘ A Guide to Inventors,” free by post. 
Established 1853. Od 507 





otice of Removal. — 

Messrs. LLOYD WISE & CO., Consulting 
Engineers and Chartered Patent Agents, beg to 
announce that they have removed sea 46, Lincoln’ . 
Inn Fields, W.C., 851 
10, NEW COURT, LINCOLN’S IxN, LONDON, W. Cc. 


” Hew to Patent an Inven- 


TION.” 
Full information with fees and valuable hints 


given in our 
“GUIDE TO PATENTS,” 
1912 Edition, @s 38 pages). Send for free copy to: 
WITHERS & SPOONER, a 82 
Chartered Patent Agents, 
323, Hien Hoizorn, Lonpon. 














PUBLICATIONS. 





rience n £20 per month on 12 














The Office of the Controller - Gen eral, Main 
Drainage Department, Ministry of Public 
Works, Oairo. 


MECHANICAL, and ELECTRICAL E GINEERING or owe fp eat MAN, for heavy chassis erecting department 
for the gine ring Degrees of the University of sa MeroUto, Taal, Beret Guile, in works near ‘London.—Applications, stating qualifi- 
London, and for the Diploma and Certificate of the Flushin 1 Gullies, | cations, salary and age, to BOX S.L.R. 22, care of 
College. and a nosh te Dawson’s Advertising Offices, 121, Cannon Street, 
The four years’ course provides, in addition to the (}). COMPRESSE AIR ayere ‘nesting London, E.O. _K 821 
Academic Training, opportunity for practical training Ejectors, Sealed Sewage Mains, Air Mains, an 
in “ Works.” K 8: other a nant works. » Yequired, a Foreman Moulder, 
For full information and prospectus apply to the Tenders must received not later than Noon, on Midland ] eed 
DEAN or to the SECRETARY, King’s College, Strand. | 19t March, 1913. av a epee a y ay he Aes, 
CE d Copies of the “Conditions of Tender” may be stati Shen ua. be (nc os seer Te), a 
nst. i. BN all Engi — free of charge, on et ae to:— ex salary. K 801, Offices of Exonreanixe.- oo 


ineering 
Examinati: —Mr. G. P. 
Assoc. M. Inst. CE, F.8.L, M.R. San. en fy Phe Aid 








GANDID. 
Benkete ate of successes, oy the Bay Prise. 2. A. L. Weep, Esq., O.M.G., Queen Anne's Machine Shop FOREMAN, we = up in latest 
Courses for next Fe’ and October are just com- Ghenbens, Broaaway, Westminster, London, | practice, general wor Address full particulars, 
mencing.—89, Victoria 8t., Westminster, 8.W, Tel. K 816, Offices of ENGINEERING. K 816 
No. 1402, Victoria. 8790 . The Com rcial Intelli Bran 
ce : Sek ee ee Se anted, Charge Hand with 
ennin ons ngineeri seen copies of the detailed description of enpeelence in mere.) up engines, gear boxes 
POSTAL C 1878), 254, Oxford . work, together with plans, drawings, and | and axles ; state definite wages — and vious 
Manchester. Inst. of Ci ineers, B.Sc., P.W.D., er relevant documents. employer; bonus on results to righ man.--STRINGER 
Students’ LC. E. Matriculation, ry Inspectars and Copies of the detailed description of work, together AND O ., Wincobank Steel Works. Sheffield. K 813 
Smoke Inspectors. Special Postal Couress in Elemen- | with wings, and other relevant documents * 
tary Engineering, Surveying, Ferro-conorete. _2198 | with respect thereto, can be obtained, on payment of ivil Engineering Pupil.— 
the sum of £5 (£5 2a. 7d.) from :— 
r.A. Tlemin Schmidt, B.Se. | “7. The Office of the Controller General, Main ming NACABUT ODOURS ts tne oflce ot 2 oxn- 
Geen ee eee PREMIUM PUPIL. Large navigation and 


io, Lonpox), Int. B.A. A.0.G. Oe, POE. 





ube works in hand.-—Applications to be addressed 


anted,- Experienced 























peri W z 
2 UNIVERSIHY EXAMINATIONS. pte ed 2 A. ‘Cham mas, Bea. ous. = oo a. na OROOKER, Eoeq.. Conrulting Engineer, 
3b, West Oromwel Road, Earl's Gourt, 8 “zi9 The Municipality of Port Said does not bind iteelf RO Yaa, THER 
M.LC.E. and Stud.LC. E. to accept the lowest or any Tender. Eizgineering up —_ acancy 
+ EXAMS.—CORRESPONDENOS COACHING OG. CAREEET JAMES. U. test, ©.5.. with Firm Government Contractors) mantu- 
b en Controller-General. | facturing eg of machine and 
y wo date civil engineers ; successes 185 out of 204) rain Drainage ment, aa tiie > _ Bn ry, oil Aaron, 8, 
(Oct. 12% of whole pase 100% successes). Ministry of Public Works, —- 5 a a premium. — Address, 
Special features for fore Send for Cairo, Egypt. K 678 | ; 
it, &c.—Address, K 767,Offices of ENGINEERING. 
SITUATIONS WANTSHD. 
INTMENTS 
TENDERS. APO OPEN. 














Mechanical Engineer (37), 

















VICTORIAN GOVERNMENT RAILWAYS. Wanted, Chief Naval jetta Ueateshaiiie, "tes 5 Wades ate 
thoroughly skiifal by large shi g line. Must | Surveyor, DESIRES CHANGE; pre’ ly commercial 
Fenders ar are Invited for |v man a. — a engineering.— Address, K 597, Offices of heouemne. 
the SUPPLY and DELIVERY, | complete oo Somledge 0 eles wo 
Melbourne Australia of 3800 tane 3 10-Ib. formate of oa: » K 888, Offices of Engineer of Steel Works, Iron 
STEEL RAILS and 902 tons ~ of PLATES. ¥ en. s orks and Blast Furnaces, of wide experience, 
Tenders Coaditions . : |is OPEN to T 
be obtained on on to the undersigned. apable, Energetic HExxperi-|turmaces and metal mixing plant, ‘change 
ers must be not than Noon, enced ENGINEER UIRED as assistant. | drawing-office and engineering staff and economics.— 
Wed , the 15th January next, and must be Age about 35. Applications will only be considered | Address, K 837, Offices of Excinsznine. K 837 
sere SP. TAVERN, 601 | peg eeene gh sell Rel Lomtenge oat 
. con! e . know! it 
—— for Victoria, | motor practice and interest in running cousmsercial PARTNERSHIPS. 
bourne Place, vehicles essential. State age and full experience in ENGINEERING 
oth ber, 1912. * w.c, | Chronological order. Applications to be to 
A ceachenenouaa eet tondow, W-C._| WALTER J. IDEN, Eaq., Cbiet Engineer, Loxpox Partners and Partnerships 
THE KOWIE RAILWAY COMPANY, LIMITED. Game Be bode es are obtainable through 
N LIQUIDATION. “ Assistant” in top left-hand corner. K 780 WHEATLEY KIRK, PRICE & ©O., 
fey for the Purchase ofl eat ENGINRERS and VALURRS, 
the ASSETS, Movable and Immovable ne| agi neer Assistant In e 46, Watling Street, London, E.C., 
and se) ot Concern. —An OPENING for Albert Square, Manchester, 


ae aher ove Company, wll be received © the Official 
in th 


Se oa S social position 
Liquidator at his ou Africa, | (pu' school man preferred), with w sound poner 
Raitwar ie tall working .s. and the’ nas or spllannbe unawile atve partioaiinn ef tai 7 

y er _ 

asa —Full of the education. 
nature of the assets and last returns of the Company education. 
may be Official upon 

Subsequent experience. 


' required. 
The position offers an excellent future to the right 
man.—Address, in first 
K 471 ' Evoresrine. 


instance, K 808, Offices of 
K 808 











26, Collihgwood Street, Newcastle-on-Tyne. 
ESTABLISHED SIXTY YEARS. 2247 








PATENT AGENTS. 


PATENTS. 
((ruikshank & Fairweather, Ld. 


Chartered ont erat ts, Me St. Vincent 





Books. Rare and Out of Print. 
State wants. ‘‘ Proc, Inst. Civil Eng.,” to1910, 
160 vols. , £1010s. ;‘‘Proc. Inst. Mech. Eng.,” 1894 to 1908, 
£6 6s.—BAKER’S, Booksellers, Birmingham. 2765 


Second-hand, on 
, Technical, and all other subjects. 
e free.—W. & G. FOYLE 
» London, W.0, 2297 





ooks, 

ri 
meee BAT 
185, O sy 


THEIR ACQUISITION AND MAINTENANCE. 
A Concise Summary of the Principal Facts with 
which Inventors, Manufacturersand others, interested 
in the Protection of Inventions, should be acquainted. 
By G. G. M. HARDINGHAM, 
Mem. Inst. M.E., Assoc. Mem. Inet. C.E., Fev. Cu. Iver. P.A. 
CROSBY LOCKWOOD & SON, 2220 
7, Srationgers’ Haut Court, Lonpox, E.C. 
Revised Edition, price 1s. 6d. ; by post, 1s. 8d. 


IMPORTANT NEW ISSUE. 


BRITISH ENGINEERING STANDARDS CODED LISTS . 
VOL 6, 

Dealing with all Railway Material standardised by 
the Engineering Standards Committee. 
MOTIVE CODE, by Cras. 8S. Lake, A.M.L 
Mech. E. CARRIAGE WAGON and PERMANENT 
WAY CODES, by Srpney Sronez, M.I. Mech. E. 

Price £5 10s. net. 
Full particulars from the Publishers :— 2804 


ROBERT ATKINSON (London), LTD., 
19, Ludgate Hill, London, E.C. 














WANTED, &c. 


aati | "[Yhe Proprietor of the Patent 


25066, of 1906, entitled ‘‘ Improvements in spd 
Relating to Forging Machines,’ ” DESIRES to GRANT 
Manufacturing LICENSES to interested parties— 
Address, ©. CUBAN. Chartered Patent Agent, 
231, Strand, London. K 698 





[ihe Proprietors of the Patent 


27160, of 1904, entitled ‘Rollin Mills for 
Manufacturing Articles such as Railing Heads, -_ 
or the like,” DESIRE to GRANT CENSES 
Manufacturers of such machinery.— Address, ©. LEAN, 
231, Strand, London. K 604 


» » 
he Proprietor of the Patent 
13919, of 1910, entitled “‘ Improved Apparatus 
for Controlling the Artificial Drafs in Locomotives, 
DESIRES to GRANT gr ing LICENSES te 
interested parties.— Address, » een 
Patent Agent, 231, Strand, iaaten: 695 


[the Proprietors of Patent 
24927/05, relatin to “ Processes for Cooling and 
Drying Fluids,” DESIRE to GRANT manufactur + ing 
LIVENSES to interested parties —Address, ©. LEA 
Chartered Patent Agent, 231, Strand, London. K 807 


TO BRIDGE BUILDERS, ENGINEERS 
CONTRACTORS FOR MARINE WORK. 


[the Proprietor of Patent N 0. 
OUS of ENTER int 
NEGOTIAT TONS tor eons of Licenses to — 
feotarers on rovalty or otherwise, or to treat for the 
sale of the Patent outright.—Particulars will 
furnished on rage ys: by— 











AND 


Lane, 





Street, Glasgow, and e, London. 
British, Foreign and Colonel Patents Soleained $ trade 
marks registered ; handbook post free. 9115 





u. OLARK, zost 
. London, W.°- 
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‘Patented Speciality Suitable 


for General Engineering Works. —Patentee having 
successfully marketed valuable new Invention on Con- 
tinent, DESIRES to MEET British FIRM to arrange 
Licensing of his British Rights.—Address, 2886, Offices 
of ENGINEERING. ~“ 


ROTARY PUMPS. 


! I \he Patentee is Desirous of 

ARRANGING, by License or otherwise, on 
reasonable terms, for the MANUFACTURE and Com- 
mercial Development of the egg arc - this Country. 
_HERBERT HADDAN & OO., Patent Agente, $1.82, 
Bedford Street, Strand. London. W, 


TO CENTRIFUGAL AND ‘a 4 
MAKERS, 


the Owners of the British 


PATENT No. 3076, of 1903, relating to “‘ An 
Improvement in Bearings, particularly those of Ro’ 
Pumps and the like,” are DESIROU of ENTERIN 
into NEGOTIATIONS with one or more firms in Great 
Britain for the exploitation of this Patent, either by 
the Sale of the Patent Rights or by the Grant of 
Licenses to manufacture under royalty. 

Enquiries should be addressed to Messrs. ABEL anp 
IMRAY, Bank Chambers, 29, Southampton Buildings, 
London, W.O., Ohartered Patent anente and Con- 
sulting Engineers. K 8 


[nternal Combustion Engines. 
—The Proprietor of British Letters Patent 
No. 28197. of 1906, 506 ie PREPARED te SELL or LICENSE 
British Manufacturers to Work in Great Britain this 
Patent. It relates to a “Combustion Motor with 
Reciprocating Piston.” 
Address :—BOULT, WADE & TENNANT, K 802 
Charte red Patent Agents, 
111/112, Hatton Garden, 
London, E.O. 


the Owners of British Patent 


No, 28433, of 1908, entitled “‘ Improvements in 





" No, 27681, of 1908. 





re) 
a" 








Tube Cleaning Apparatus,” ted to E.O. R. MaRKs 
(a communication from Aktie! iIschaft Hanno- 
versche Eisengiesserei), are DESIROUS of DISPOSING 


of the PATENT or Entering into a Working 

ment, under License, with Firms likely to be interested 
in the same. In the alternative, the Owners would be 
open to consider proposals t2 Manufacture the Inven- 
tion to fill any requirements of the market in Great 
Britain on terms to be arranged. 

The Patent covers an Invention interesting to manu- 
facturers and users of Tube Cleaning Apparatus. 

Detailed information as tothe Invention will be found 
in the Patent Specification, of which a copy will be 

d to any int d party on request. 

Fa particulars can be obtained from, and Offers 
made (for transmission to the Owners) to MARKS Np 
CLERK, 57 & 58, Lincoln’s Inn Fielas, London, Le 

> K 82 


(Capital, or Established Firm 
REQUIRED, that will assist iv meta 2 or 
purchase outright an Iovention for a variable speed 
clutch suitable for car work, replacing the present 
friction clutch ; also the gear ‘box making a perfectly 
silent and smooth running transmission device, and 
especially adapted for turbine drive or machine tools 
It’s far ahead of friction clutches gnd spur gears. 
Correspondence is only invited from those who wish 
to compete favourably with the present type and pre. 
Ps to adopt a new method.—Address, K 835. 
ces of ENGINEERING. K 836 











H. Lovell & Company, 
* of Arlington, New Jersey, U.S.A., 
DESIRE to ANNOUNCE 


that they maintain a large and well-equipped Brass 


Foundry, Machine Shop, and Finishing Rooms suitable 
for the manufacture or assembly of electrical and 
steam specialities. They are in close touch at all 
times with the U.S. Navy Department and the 
leading companies, whose patronage they have enjoyed 
for many years. They are therefore peculiarly fitted 
to handle under the new provisions of the new U.S. Act 
governing the free importation of material used in 
shipbuilding, such raw materials and such devices 
as can be imported in part and assembled here. 


They SOLICIT the ENQUIRIES of all those who 
are desirous of obtaining capable U.S. Agents for the 
handling of their products. K 660 


ancouver, B.C.—Firms of 

ah et rate manding who desire rienced 
resentation in that part of the wo: ITED 

to CORRESPOND with Messrs. rnY HEAD AND 
00., of 110, Cannon Street, E.0,, who are about to 
transter thither their old-established iron, steel and 
metal business. Open for plates, joists, rails and acces- 
sories, castings, vig- iron and engineering _ 
also logging, mining and tract 








* supp 


Kingswood Bavincesing 
WORKS, Bristol.— Engineers, 
successful record. "Prepared to Design Machin a 

work out inventor’sideas. Working 
expeditiously. Well equipped for experimental work. 
2334 


Speciality. — A Well-known 


firm of ee manufacturing high-class 
steam engines, pumps, &c., and roo toe Bay over 300 
men, WISH to TAKE UP the manufacturiog of an 
additional and kindred SPECIALITY for which there 
4 large demand.—Address, in confidence, K 810, 
K 810 


Offices of ENGINE RRING. 
R epetition Work Wanted.— 


: Engineers are invited to ask quotations for 
quantities of small treme or gun-metal fittings of an 


_— ription— very lo ick d _— 
OAKS OO., Sutton ¢ Colsfiela” Soke” rou 
A ble and Expert Agents 
REQUIRED, rigor viet 
sini engineers, steamship co.’s, 
£ Co.'s, wi trams, motor 
milway and public works. 10 to 40 per loon 
‘ssion.—D, MILLER, 14, Devonshire am. | roa 


W ’anted, ,, Small L Loco., 30 i 


PL phe my a CHINE ee i Sy gey cheap. Ain 
MANUBLUE St. Sampson's, P eS Be Gi i” ro 


anted, Good Second-hand 


LATHE, diameter about 5 with 

















CHARLES GRIFFIN & Co., Ltd., Publishers. 


Fourts Eprrox. “Thoroughly Revised With Numerous Diustrations. 
Two Volumes, not Sold Se Cloth. 36s. net. 


With Additional Chapter on The Electric. Smelting of Steel. 
THE METALLURGY of STEEL 
By F. W. HARBORD, Assoc. R.S.M., F.1.C., and J. W. HALL, A.M. Inst. C.E. 
Vol. 1.—Metallurgy. Vol. Il.—Mechanical Treatment. 


should be on the shelf of everyone 











roughout. "Large 8vo. 
tely. 


~It is without doubt the best compilation of its kind in metallurgical literature... . 
interested in steel ee. —Nature, 


In 


In ‘Medium 8vo. Seiad Cloth. With 
Illustrations. 10s. 6d. net. 


LECTURES ON CAST IRON 
MODERN COPPER SMELTING. IN THE LIGHT OF RECENT RESEARCH. 


By DONALD M. LEVY, M.Sc., A.2.S.M. | By W. H. HATFIELD,B.Met.,A.M.I.Mech.E. 


“ So interesting that it will be welcomed on the shelves of every 
metallurgist.” —T mea. 


10s. 6d. net, 


Modi asi 


d Cloth. 
~~ Illustrated. 





** A very comprehensive treatise .. . 


very well illustrated.” 
—Engineer. 





In Crown 8vo. Handsome Cloth. Very Fully: Dlustrated. 


MOTOR-CAR MECHANISM AND MANAGEMENT. 


By W. a eal nor Anan, =. aot. GE. 


x | PART I.—ELECTRIGAL AND PETROL 
PART |.-THE PETROL GAR. 5s. nct. Fi eOTRIGAL MOTOR CARS. 5s. net. 


Pp. i-x + 202. With 50 Illustrations. 
will be found of considerable value.” 


Revised and Greatly Enlarged. 
“Should be carefully studied by those who have anything to | 
do with motors.”— Automobile and Carriage Builders’ Journal. 


Tuirp Epirion. 


“Cleverly written ... 
—Practical Py 





LONDON : CHARLES GRIFFIN & CO., LTD., EXETER STREET, STRAND, W.C. 
READY JANUARY fst, 1913. 


Imperial 8vo, viii + 372 Pages, with upwards of 500 Illustrations (for the most part 
fully dimensioned reproductions from working drawings). Price 25s, net. 


THE DESIGN AND CONSTRUCTION 


STEAM TURBINES. 


A MANUAL FOR THE ENGINEER. 
BY 


HAROLD MEDWAY MARTIN, Wh. Se, A.C.G.I. 





See full page Advertisement, page 91, where table of contents 
will be found. 


Offices of ‘‘ ENGINEERING,” 35 & 36, Bedford Street, Strand, W.C. 


LONGMANS, GREEN & CO., 39, Paternoster Row, E.C. 
NEW YORK, BOMBAY anp CALCUTTA. 


LonpDon : 








Cloth Gilt. Price 14s. net. 
By Post Abroad, 15s, 2d. 


DIE FORGING 


AND 


THE CONSTRUCTION OF DIES 
BY - 
JOSEPH G. HORNER, AMLL. Mech. E. 


WITH 778 ILLUSTRATIONS. 


Imperial 4to, xii—104 Pages, By Post U.K. 1]4s. 6d. 





This Volume is ead upon various articles which have appeared in ‘‘ ENGINEERING,” 
but the matter has been collated, rearranged under suitable headings, and re 
This is the only attempt yet made to deal with the subject of Die Forging in 8 
comprehensive and fairly exhaustive manner, 





EXTRACTS FROM PRESS Novos. : 
“The matter, which is well arranged and copiously illustrated, deals with a subject which has not received 
too much attention from technical writers,”—Iron and Coal Trades’ Review. 


**It will be of great service to all who have to do with die forging, die cutting, and the reparation of dies. 

It is essentially a book for the practical man. . . . When we add that there are actually 778 illustrations, 

the majority of which are either drawings or workshop sketches, the reader will have some idea of the great 

core Mr. Horner has taken to ensure that the text is, wherever possible, fully explained.”—-The Engineering 
mes. 





Lonpon: Offices of ‘‘ ENGINEERING,” 35 & 36, Bedford Street, Strand, W.C. 
New York: Jonn Wizzy anv Sons, 43, East Nineteenth Street. 
AND ALL BOOKSELLERS. 








Imperial 4to. 68 pp. of Text, with 32 Single-page and Six Double-page Plates, and many 
other Illustrations. Cloth, gilt. Price 4s. net. Post free 4s. 6d. 


The Cunard Turbine-Driven Quadruple-Screw Atlantic Liner 


‘“ MAURETANIA,” 


Reprinted, from 4 ener Ag of November 8, 7907. 


Revised,’ and with Additional Matter. 


Lonpon ; Offices of “ ENGINEERING,” 35 and 36, Bedford Street, Strand, W.C. 





; Wheel 
Offines Epat-— Address, stating bell postlonincs, & 


AND ALL BOOKSELLERS. 


AUCTION SALES. 





eatley Kirk, Price & Co. 
(Established 1850.) 
Auctioneers 
AND VALUVERS OF 2247 


ENGINEERING WORKS, PLANT AND 8TOOK. 
46, WATLING STREET, LONDON, EO. 
16, ALBERT 8Q., 26, COLLINGWOOD. 8T., 
MANCHESTER, NEWCASTLE-ON-TYNB. 
Telephones & Telegrams at each Address. 








FOR SALE. 


Allsics ) Boilers. sags 
Vertical, Loco., Cornish, Launch, twa) also 
Air Receivers, Feed- water Heaters, Cylind = 
Tue GrantuaM Borer & Onann Oo., Lrp., Grantham, 





min Tools, -Roeck- bori: 

M’ ing T and DRILL STEEL. m4 
ow delivery.—_THE HARDY PA’ 

PICK r 00. , Sheffield, England. Od 


20 | HF] ydraulic Lesthers 


(Ram, Cup and Hat), highest quali 
stocked in — sizes from ¢ in. up 
86 in. diam. rrr stock in the trade). 
LEATH ERS OOMPANY, Altrincham, 








ie Progress, for Karly Deliver 
7”, 8)”, 10” and 124” centre High Ouend LATH 
variouslengthsof beds ; cone-driven headstocks, hollow 
dito, win aiogeared bende pats ottin-s 
with a itocks, 16 s _- 
EORGE SW TET & SO SONS, Range Bank, Halifax. 2487 


achine for Breaking Con- 
crete FOR SALE. This machine, driving 

18-in. Chisels with traversing steam hammer, effectually 
breaks up any concrete up to 12 in. thick. Oan be 








in operati D and price on application. 
wenddrem, K 151, Ofces of Exomumive, Ke i8i 
Hor Sale, Two Copper Vacuum 
PANS, 6. and 6th. diameter > 
Blair, Campbell & McLean, Ltd., with 
and jacket; in oom condition.—Address, K ae 
of ENGINEERING. 





For Disposal at Reasonable 


. Patent 29928, of 1910, agm 
je 4 and \ agi atl "—Address, K ot, Soe N 


[2Stock,: 7 &8in. Anglo-Ameri- 


can Lathes, Ke ogonating Machine, 8in. HollowSpindle 


Turret pein, S Cold Sawing Machine, Saw 
5 ft. High-speed Gear Driven , Nut ailing Ma- 
chine.—O 


TER & WRIGHT, Pellon Lane, fax. 
2304 


illiam Murdoch, Inventor 

of Steam Locomotion, Gas Lighting, &c.— 

ds size Kg woe ee ie in f tation 
vory sent, care’ 

odds tnleens Pegi, Sot 1 & 00, 538, 

Bt. Vincent Street, Glasgow K 488 


Fe Sale, Superior Horizontal 
1 BORING ML LATHE, 10 ft. faceplate, 
= plete with saddle, two Sires bare coun’ 
-Fuitable tor boring linders, &.: in first-class 
= wi —LATHE, Wi.t1AM Porrzovs & 0o., Glasgow. 


T'ypewriters. Smith Premier, 


latest No. 4 model, two colours, new condition, 
£6 10s. REMINGTON No. 7, new condition, £5,— 
G. M. REYNOLDS, 0, Leander Road, Thornton Heath, 
Surrey. _K 808 


Fe Sale and Removal, Set of 
SHEAR LEGS (50-ton lift) complete with chains, 
winches, bridge, &c.—Offersto A. OYD & ai 
Lrv., Pier Whart, Deptford, 8.E. 














acuum Pan.—For Sale, 

Fi. FL cn, 2 PAN INSTALLATION 

com practic: ew, consisting of steam 

re Saran Se Sate ot 6 in. diam., 3 6 in. deep, 

our co all necessary 
Torricellian ave Sal and ny Siting: cum 

Hde-valve Vacuum 


—- Also one smaller Wet 
VACUUM PAN and pm wie 
BREWERY, Ohurch Road, A: ° 





PIPE LINES. 
TO OFVIL ENGINEERS A. AND OONTRAOTORS, 


he “Bille” Patent System 


of PIPES with ek grag Ba one eatabie = 


Brtaln for exportation 


8 to 16 
JOHN 
Leith, 


. 


a gt ~~, “te on 
mates given. — Appl 
Kin. ¢ C.E., 2, Oustomhouse ©) Chambers, 





Fo Sale, Marine Engines.— 
New. Triple Surface Condensing 
Rogine, epteds es. in., 22 in, diameters by 18 in. 

NO ae 


180 I. 
Also “hwo ondensing 


ep agg cylinders 11 in, and 284 in. qusscen, ba ing 
16 stroke, for a working pressure of 140 lb. per 


equare inch. 
The STREET FOUNDRY & ENGINEERING 
OO., Lrp., Rose Street, Inverness. 2685 


Por Sale continued on page 99. 


For Continuation of Small 











Advertisements see Page 99. 





4 ENGINEERING. [Dec. 27, 1912: 


este OXYGEN AS A BY-PRODUCT. J.&E. HALL, Lto,, 


YORER, ne Boer rGLASGO} W. tie Makers of CO, and NHg 


BULL'S re ienidics Con £9, Gate, Pump N our New Works at FREDRIKSSTAD, ), NORW AY, there is pro- : : : 
ELLOID. Btayeand Flaten de duced annually as a by-product about 700,000 cub. metres (about Refrigerating Machines 
and Stays, Boiler Tubes, Stays 24,700,000 cub. ft.) of OXYGEN, which we DESIRE either to SELL 


wind Fas Brees Pan a She E at prices which defy all competition, or otherwise to dispose of. —and— 


WILLANS- DIESEL be: (i) Firmen of 26d yes “sore ag a able ‘to undertake on their Hallford Motor Vehicles 


own account the sale of the above-mentioned quantity ; or 
it ENGINES. (2) Firms who can deal with the sale on commission ; or 10, St. Swirmix’s Laxe, Lowpow, E.C., and Danrvorp, Kewr. 
2454 (3) Industrial undertakings who can utilise the Oxygen on 4 
wil TANS & ROBINSON, L". Power fo oan a available on favourable terms close to our Works ove Ti &, 
cae last ten, aie The town of Fredriksstad has excellent connections both by water and by rail. TO 


Address offers to— K 763 Ae 
De Norpiske Fasrixer, DE-NO-FA, A/S, Kristiania. a LEVATOR 5 





























Ransome-ver Mehr Machinery Co." 
CROSBY SPECIALITIES. (gor SOUS, wasrainsyeT. sv 


SEE ADVERTISEMENT NEXT WEEK. HAND AND POWER MIXERS FOR GONGRETE AND 
147 Queen Victoria ST., OTHER MATERIALS. STEEL SHEET PILING. 


7 “TOME y 7 SONS Ltd. CROSBY STEAM GAGE & VALVE CO., ~ Convon. Ec. AUTOMATIC SKIPS For EXCAVATION & CONCRETE, 





See Displayed Advertisement. alternate weeks. 2412 








HIGH-SPEED 


Beldam’s Patent “V” Pilot Packing 22% 


inM1 NCHAM. | RYDER 
THE “STONE-LLOYD” SYSTEM on MI eee 
OF 
HYDRAULICALLY OPERATED 


WATERTIGHT DOORS. BULLIVANT & CO., | 0. 


As fitted to latest Mail and Passenger Steamers, 


J. STONE & CO., LTD. Stee! Wire Rope Makers, 
Deptford, London, S.B. BULLIVANT’S AERIAL ROPEWAYS, Lid., 


72, MARK LANE, LONDON, E.C. 2239 


M AC Kl E Ss, Ltp., Works: Sensis, BE. ” pele.: £108 Avenue (8 lines). 


Ena! ; READING. 
cour oa aia guide SPECIALLY RECOMMENDED FOR BENT OR VIBRATING nous. McLACHLAN 4 CO., Ltd., 


























Pulley 8, Shafting, Bearin fT NT : DARLINGTON. 
w Ppa in say rings, THE BELDAM PACKING & RUBBER CO., nS ae ae = _— 


Tele.: Machinery, Reading. 





93 & 94, Gracechurch Street, London, E.C. ae nd 
: Tel. Mo. 192, Central. Telegrams, Corrugated. Code, A.B.C., Sth Edition. LONDON OFFICE: 110, Cannon 5St., E.C. 
ENGINEERS 1D SHIPBUILDERS. 
: MARINE ENGINEERS, 


SEE DISPLAYED ADVERT. ALTERNATE WEEKS. 


ORABTREE & Co., Lr, 


_GREAT YARMOUTH. 


MOND GAS, _|[irfacs. 
APPLY TO— 
es The Harris Patent Filter (1910) Ltd. 
FOR POWER & HEATING. 2%, Grainger Street West, 


NEWCASTLE-ON-TYNE. 


FOR PARTICULARS OF THE GASIFICATION OF BITUMINOUS 2 SHAFTING & MILL FITTINGS. 


FUELS, AND THE RECOVERY OF SULPHATE OF AMMONIA, 
Be, WRITE TO:- See our Advertisement last week. 


THE POWER-GAS CORPORATION, Lrp., "Ne nants, 11C, F. CARVER, Lid. 


STOCKTON-ON-TEES. Alfred Street Mills, NOTTINGHAM. 


AUTOMATIC Mechanical LUBRICATION,} 
ord JACKSON 


CHEMICALS, 
Sata sg PATENT 

DYES, PAINTS, - 

OFFAL GRINDER. 


‘ . THE { { R j j 
The most. Efficient = eX 
Machine for Reducing Eat wot nog gaicaTon 
to Powder any Friable | pays Be th 


ure, self-lock- 
ing. an es pal 3 , Material. 4 Pe tar and certain fe aa 
M.C. & M.M. Wheels, Rope ; Great economy of oil. 
and Strap Pulleys, : 1669 Easily many 5320 
Fiywheels, &c. 6289 - 1 Suits any oi 


Sole Makers: ety Fs 4 A " TD « R. Vickers ana 
aes AY 7. eee ey J. G. JACKSON, LT |) GER ne © Bal Rfid 


Tele.; Kaye, Engineers, Bury. , 
Telephone: No, 4 


‘gametes cc nae ~~~ 84, West George St., GLASGOW. ': 














BOILER- 
MAKERS 














FORGING AND DRAWING PRESSES. 


SHEFFIELD: 





























Measures the Oil. 
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Abbott &Co. (Ni au), ta. 13 


, & Coa., <" 
Bon & Co. 
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ingen, Geo., & Co.. Ltd... 
Armfield Joseph, J., & Co, 
W., & Use., Lac, 





Le 29 
Co., 1A. 19 


43 
3 
59 
19 


4 
81 


Brotherhood, P., ta ua 
Broughton °°. 
Brown Bros. & , Lad. 
Brown Hoisting Mach. Co. 
Brundrit, Joseph 

Brush Elect. Eng. Co., ‘Lea. 


Bucyrus Company 
Buhring’s Patent Water 
ng 
Bullivant & Co., Lita.” 





as 
Campbclis & Hunter, 1 ta. 
Carborundum - Ka gre ee 
Carron Ccmpe 2e ee 
Carter & Wright. 03 


Commercial Camera Co. 
Consolidated 


Continental - Licht 
tego G. _ b.H.. 
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Broadbent, T., & Sons, Ltd. 
Broom & Wade, Lea. 








rf rguson, Ltd. 7 
Fletcher, Russell, &Co., Ltd. 96 
Foster Instrument Co. 52 
Fraser, Limi 
, Ernest Bickersteth .. 
Fullerton, Hodgart & FS. " 
par ea Ltd. 
Gandy Kit . Co., Lea, 14 
Gardner, L., & la «2 
Geipel, Wm.,&Co. .. .. 75 
Electric Co., Ltd. 63 
Gilkes, Gilbert, & Co.. Ltd. 100 
Glacier Anti- — rane 
Co., Ltd. 1 
Glasgow w Railway Eng. "O0..La. 
Globe Pneum. ng. Wy _— ‘eo 
Glover & Hobson, Li 8 
Grafton & 

















Leiman Bros. oe 
— Tylor, Lid. .. 
. . } 
- 100 
Lilleshall Co., ta. Ww 
Lima Locomotive & Mach'ne 
Co. 8 


Lister, R. A., & Co., Lid... 94 
Lockwood & Carlisle, Led. - 
London Rimery W Works Oo. | 8 


& Spencer, 
4 Valley =) a 100 
unken nowy, eo 
Lysaght, John, iy nn ae 
Machine Tool ‘Attachment a 


Mackies, Lta.” 





Motherwell Bridge 


PAGE 
io TA ay 
Motherwell Iron & Steel Co. 10) 


Mutr, vo & Oe., Led. 
A G., Lita. 
Engineering and 





Parkinson. J., : 
Patent Lightning Crusher Co. 
9 


ig. Co., ° 

Paul, Matihew, & Co., Lia. 

Pearn, Frank, & Oo., Lid. 

Peckett&Soms .. .. «- 

Paetl SOs, 2. oo oo ov 
, A., & Co. 


Plen " ee oe 
Pollock, McNab & Highgate 2 


Pott, Cassels & Williamson 
Potter, A. C., & Oo. > 


h ee © 9 
Power Gas Suepeaitem, lA. 
26 


Pratchitt Bros. .. o 
Pratt & Whitney Oo. .. ° 
Price's Pat. Candle Oo., Lid. 


» Des ee 
caeee. Edward, Bon 








Marshall, Sons & Co. Lid. 12 
Maschinenfafabrik Oddesse 23 
Mason . = 

- 102 


Pumps, Ltd. . 
A. 2 oo. Lid.:: 
chr Mach. Co. 


Ransome v 4 
—_ Magnetting Machine 
po SAG. os 00 - 101 | 8 


24 
98 


23 

2 
74 
94 


Sun Fire Office 
| Swift, George, & Sons 

Talbot, Clement, Ltd. ee 

| Tangyes Limited ee 45 
| Taylor, Charles (Birm'm.), ‘la. 74 


Vaughtons, Ltd. : 
Vauxhall ry Weat Hydreutte 


Vickers, B. R., & Sous 
Vickers Limited . 


| 
Withers, J. 8 : # pooner’ 
Witting, H. R. ++ 100 
Wolf, 





Co. 16 
Grantham Boller & Orank Co. : - 
mots, Led. . | > © ¢ Co. ee. ae = | Taylor & Challen, Ltd. . 

7 | lies se .. 2| Maxted & Knott, Ltd .. 1 . 8, Ltd. | Taylor & Hubbard .. .. 100 
99 -. 100 | Richards, Geo., & Co., Lta. tS | Thom, John W.... .. «. %2 
° Richardsons, Westgarth&Co 49 | Thomas & Bishop 

101 | Robey & Co., Ltd. eo oo & 1 ° 
17 td. a a | Yarrow & Co., . 
Emery 52 Ce. 1 | Tilghm Band | Yorkshire Copper Works, 
Mitchell-Williams CraneCo.100 | Ross, R. G., &Bem, Lad. .. 100 | last Co., Ltd. . © Ltd. 
NOW READY.—The OCTOBER EDITION of The Classified Directory of Current Advertisements in ENGINEERING, with a List of Telegraphic Addresses, ac., &c., to 


same, in compact book form for handy reference, may now be obtained gratis from the Publisher. 


(vse “WILLCOX-RAMONEUR?” wai’tt¥us CLEANING APPARATUS 


d you will have 
SOOT & ASHES an 
svould never be al- FIRE TUBES 


lowed to accumulate. thoroughly 
Work the RAMONEUR cleaned — quickly, 
daily for a few minutes satisfactorily and 


be cotantly loan. without damage. 


- aaerar ADOPTED by THE ADMIRALTY, 
NO WET STEAM in th 
process. It is seclactly and MANY LARGE ENGINEERS, 
DRIED. RAILWAYS, and STEAM POWER 
USERS, va 


7 
6 Wolseley Tool & Motor Car Ge 51 
rke.. 


























TUBE CLEANING 
APPARATUS 
FOR REMOVING SOOT & ASHES 


ww. =x. Wwittcox & CO.” Southwark St., LONDON. 


LUKE & SPENCER, Ld. WHEFI 


CANAL ENGINEERING WORKS, 
SENT FREE 


BROADHEATH, near MANGHESTER. 


Telegraphic Meow “EMERY, EROADEERATE” 
ti 1 Telephone—Altrincham No. 49. 
650 PAGES 
TO 


BONA FIDE 
BUSINESS 
APPLICANTS 


























LARGEST 
SOLE MAKERS 
OF 
POWER TRANSMITTING 
MACHINERY AND 
APPLIANCES UNDER 
THE BRITISH 
FLAG. 


CROFT & PERKINS, L” 


Empire Works, BRADFORD. 2119 
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A. RANSOME & GO., L™- NEWARK-ON-TRENT, ENCLAND ) 


(LaTH OF CHELSEA) 
LONDON OFFICE—6G3, Queen Victoria Street, E.C. 


SAW MILL & acta aig MACHINERY 


SOME SPECIALITIES OF EVERY OESORIPTION. SOME SPECIALITIOS 
Saw Mill and Joiners’ Machin ool Cask-making Machinery. Tea Box Plants. 
Machines for Shipbuilding and Machines for Wood Work in Motor Cars, &e. 


Machines for Making Railway Carriages & Wagons, Machines for Making Railway Sleepers and Keys, 
&e. &e. i &e. &e. 






























































RANSOME’S AUTOMATIC SLEEPER ADZING AND 
BORING MACHINE. 













Contractors to— 
THe ADMIRALTY, WAR OFFICE, INDIA OFFICE, 


Home, Foreian & CoLONiAL GOVERNMENTS, 
RANSOME’S LOG CROSS-CUT SAW FOR SAW MILL RANSOME’S TENONING MACHINE FOR RAILWAY 
AND FORESTRY WORK. RAILWAY COMPANIES, &0. CARRIAGE AND WAGON WORK, 


illustrated Oatalogaes sent pest free on application te Bont. ‘4 B.” 

















LWADING SPHBOLTALITIAS : 
SAW MILL MACHINERY, 
SPECIAL MACHINES FOR RAILWAY WORKSHOPS, re 
HIGH-SPEED JOINER’S MACHINERY. 
COOPERAGE MACHINERY. 


SOLE MAKERS OF RANSOME’S PATENT TESTED BALL BEARINGS FOR ALL PURPOSES. 


MAYOR & COULSON, Lid. y 
i a Sin 


tional ‘Telephone 2008 


































_ . 

















J.W.ISHERWOOD, TEM OT cecilia 
a BO Ee ena #00P eySTEM crI0N S. C. CHAMBERS & CO., 


LONDON, €E.C. 3, King Street, Liverpool. 


Tel. Addrers: ‘‘Isnzncox, Lowpon, 


———————— 


a 




















SPECIALITY s—Patent Double-Headi:'r Wrought Steel 


Steam Superheaters (ig 


For Lancashire, Cornish, and all types of Water-tube Bollers, 
Tubes evenly distributed, 


NO LARGE JOINTS. NO STUDDED JONTS. EACH TUBE ACCESSIBLE 
WITHOUT DISTURBING INSTALLATION. ‘LEAKAGE IMPOSSIBLE. 


ESTIMATES AND FULL PARTICULARS ON APPLICATION. 


owns setgaaar = MePHATL & SIMPSON, Ltd., Wakefield. 


Read ECONOMY IN FUEL. POWER PLANT remecnneh INCREASED. Lendon Office: FINSBURY PAVEMENT HOUSE, E.C. 

















THE “TURNER” OIL ENGINE 


STATIONARY or PORTABLE, 





AGRICULTURAL MACHINES, ELECTRIC LIGHT PLANT, PUMPS, &e. 
ECONOMICAL. DURABLE. EFFICIENT. 






Works without — on the lightest or no Load. 


— 


cent tb Gumtagu abt Susthie partioulars te the Makers — 


_E. R. & F. TURNER, Ltd. (132), IPSWICH. 
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i LieTED py Suction DRtOGEr &e Wann. 


= DREDGING PLANT. 


Mess Fuening & FeRGuson > sity Medals: LONDON, PARIS and GLASGOW EXHIBITIONS. 


Bow and Stern Well Bucket Hopper and 
Barge-Loading Dredgers. 


SUCTION PUMP DREDGERS, 


To discharge into their own Hoppers into Barges alongside or ashore through 
Floating Pipes. 


COMBINED BUCKET AND PUMP DREDCERS, 


With Hydraulic Jet and Improved Rotary Cutters for Clay and Hard Material. 


GOLD-RECOVERING DREDGERS, 


HOPPER BARGES, SCREW STEAMERS, SIDE AND STERN PADDLE WHEEL 
STEAMERS, TUGS, &c. Od 1268 


NEW BUCKETS, LINKS, PINS, GEARING, &c., supplied for | 
existing Dredgers. 


FLEMING & FERGUSON, ID. *2.2es.tue me 


GEORGE ELLIOT & CO., LTD., 


MAKERS OF ALL DESCRIPTIONS OF WIRE ROPES. 





























MANUFACTURERS OF Od 910 
LANG’S LAY WIRE ROPES 
LANG'S LAY WIKE ROPE WHEN NEW. Office: 16, GREAT GEORGE STREET, WESTMINSTER, LONDON. LANG'S LAY WIRE ROPE WHEN WORN. 











—— 


W. Gunther & Sons, Central Works, Oldham. JOHN J. GRIFFIN & SONS, Ltd., SEMBLE, S™ LONDON, W.C. 


PYROMETERS. 


SOLE AGENTS FOR 1780 


HERAEUS THERMO-COUPLES. 


EXPERIMENTAL ELECTRIC FURNACES. 
CALORIMETERS FOR FUEL TESTS. 


“@UNTHER” 


FANS 


FOR 
Forges, Cupolas, os 
EXHAUST FANS. 
CENTRIFUGAL 
PU 





































Telegrams: “DANIELL, BIRMINGHAM.” 


S. A. DANIELL LIMITED, 


Machinists, Toolmakers and lronfounders, 

EDWARD STREET, PARADE, ne 
BIRMINGHAM. 

LONDON : 10, Camomile St., B.C. GLASGOW : 33, Robertson St. MANCHESTER: 12, Lever St. ' 



























(Fabbrica Italiana Automobili Torino) 


Heavy Oil Engines. 








SLOW-SPEED ENGINES for Cargo, Tank, 


and Passenger Boats. 


HIGH - SPEED ENGINES (or Naval Craft, 


ted by the British, Italian, German, Portuguese, 
Swedish, Danish and Brazilian Navies, 


STATIONARY ENGINES for Central Station. 





























Sole Agents for U.K. and Colonies— 


A. G. GRAZIANI  & CO., 


STREET, LONDON, E.C. 
eiieetian gag Telegrams—GRAZIANI, LONDON. 
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HIGH CLASS STEAM LAUNDRY MACHINERY. 
WATER SOFTENING PLANTS. 


CATALOGUES FRED. 


GLOVER & HOBSON, Ltd., 


ENGINEERS, Albert Ironworks, CHELMSFORD. 


LONDON OFFICE AND SHOW ROOMS:-- 
ot and 93, Newington Causeway, London, S.E. 

















2142 














Cut Down 
Your Gosts! 


OuUR NEW DUPLEX IMPROVED 
HORIZONTAL BORING MACHINE 
D 78 will do this for you 


DUPLEX IN WORK DONE. 
SINGLE in Cost, Room and Wages. 
EASILY MANIPULATED. 


[ NDEPENDENT HEADS can be run at 
DIFFERENT SPEEDS AT SAME TIME. 











Improved BACK and FORWARD MOTIONS 
and VARIABLE FEEDS. 





&<. “Gel ty 
=. 4 
SS ee 










THER MODERN LABOUR-SAVING 
TOOLS IN STOCK and PROGRESS. 
. 


Send for Lists and Prices. ~ 


G. WILKINSON & SONS, 


EEITGH LEY. 


Telegrams 


- Wuxinsons, Enoingers, K&icHuey. 
Telephone ° a ‘ 


10 Y KBIGHLEY. 

















FIRST-CLASS 
AWARDS. 


Combs Tannery, 


STOWMARKET. 


2315 
APPLICATION. 







ces 


PRICE LISTS AND TERMS ON 

































WHY GRAPHITE? 


It should always be borne in mind by the 
engineer that the cost of lubrication equals the 
price of the lubricants plus the cost of the 
friction accompanying their use. Greases and 
oils are the best known reducers of friction, but 
Dixon’s GRAPHITE possesses certain qualities 
not possessed by either of those mediums. 

These and other points we would like to 
explain to you. Write now for Free Sample 
Set No. 42. 










GRAPHITE PRODUCTS, LTD., = 
218—220, Queen’s Road, Battersea, LONDON, S.W. 




























COMBINED AIR PUMPS and JET CONDENSERS. 














ALSO— og 
2 Adee an™G 
VACUUM PUMPS - 
gombined Air Pumps 


(Benn’s Patent), 
Beit, Rore, Moror or 
INDEPENCEATLY STEAM 
DRIVEN. 
Simple, Fo romical, Reliable. 


et Condenseng. 


@ 
e (2) 
: Y 
NR MANCHESTE, 4 















All 














Working Parts STOTT & co 
Easily SLINGDEN 
Accessible. ; 
























s. s. sTorT & Ce: 


HASLINGDEN, ne. MANCHESTER 7 
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The «6 


HOLTROP” 


System of Lubrication 
for Marine Engines 


Has all the advantages of Forced Lubrication and can 
be applied to any Main or Crank Pin Bearing at 
a comparatively small cost. 


Has been adopted by several European Governments. 
Supersedes wick lubrication. 
Is certain and reliable in action and simple in principle. 


Reduces wear of bearings to a minimum and ensures 
a great economy in oil consumption. 


— 








_P | 
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FOR FULL PARTICULARS APPLY TO— 


J. HOUSTON, 


FOYLE STREET, 


SUNDERLAND. 


— 














POWER 
EQUIPMENTS 


Power House and Sub-Station Plants 
made up of Westinghouse Products, 
including the Motive-Power (Steam- 
Turbines, Gas and Oil Engines), Jet 
and Surface Condensers, Pumps, 
Electric Generators, Rotary Converters, 
Transformers, Motors, Motor- 
Generators, Switchboards and Control- 
Gear, Lamps and Accessories. 
Complete Plants supplied under our 
sole responsibility. 


THE BRITISH WESTINGHOUSE 


Electric and Manufacturing Co., Ltd., 
TRAFFORD PARK, MANCHESTER. 



































Oxy - ACETYLENE 


WELDING & CUTTING PLANT 


Manufacturers. 








BLOWPIPES A_ SPECIALITY. 





Complete Equipments. 


McGOWAN, WILD & CO., 


Sree togie, BEAM * Hurst Street, BIRMINGHAM. 


Tececram :—LOGIC 




















GALV ANIZED 


a 


HOT watet 
CYLINDRICAL 





WROUGHT-IRON PLATE WORK, BLACK OR GALVANIZED, 








STERL CHIMNEY AND VENTILATING SHAFTS, &e; lee? 
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SOLID WOVEN 


‘GRIPOLY 


BELTING. 


Every Belt Guaranteed! 


GRIPOLY te THE Strongest 
Power Transmitter 
in the World. 


Because:— 
D 





It is solid woven from 
selected special yarns, 
and has no plies to open 
out. 


It has patented woven- 
in leather edges, and 
cannot fray. 


D 


Its name signifies, it Grips 
the Pulley—hence “Grip 
pulley "—“GRIPOLY.” 


It is stretched before it 
leaves the factory, and 
commences its work im- 
mediately without undue 
strain and loss of time in 
being taken up. 


It is not affected by vary- 
ing atmospheric con- 
ditions. 


D 


le 





Samples and Price Lists on application. 


Patentees & Sole Manufacturers— 


LEWIS & TYLOR, Ltd. 


OARDIFF. 





A GOOD MACHINE TOOL INSTALLATION 


ensures rapid and economical output. 





If the means of transmission be by a 


WESTINGHOUSE 


(MORSE) 


ROCKER-JOINT 
CHAIN DRIVE, 


the resistance due to the sliding fric- 
tion at the joint, inseparable from 
chains of the solid joint pin type, is 
eliminated, and the fullest advantage 
is taken of the power developed by 
the motor, 


Write i Catalogue FL-2 to the 
Manufacturers :— 











— 
Rocker-joint Chain Driving Shearing Machine. 


THE WESTINGHOUSE BRAKE co., mae! 


82 York Road, King’s Cross, LONDO 


925 








Northern District Office :-STANDARD berey mong Ye 














BROWN BROS. & CO,, Lt. 


Rosebank lrenworks, EDINGURGH, N.B. 
TELEGRAMS : TELEPHONE : Coprs Usrp: . 
HYDRAULIC, EDINBURGH. 16 CENTRAL. ABC, 5th Epition, 


ORIGINAL PATENTEES AND MAKERS OF THE 


TELEMOTOR. . . 
STEAM TILLER & RAPSON SLIDE 


STEERING GEARS. . . 
(STEAM, HYDRAULIC & ELECTRICAL.) 








DIRECT 
ACTING 
REVERSING 
ENGINES. 


TELEMOTOR 
HELM 
SIGNAL 
GEARS. 


HYDRAULIC 
MACHINERY 
FOR 
SHIPS, 
&c. 


SPECIAL 
STEERING 
GEARS 
FOR 
SUBMARINES. 











PATENT TELEMOTOR, ADMIRALTY STANDARD TYPE. 


_ A.» W. DALGLISH, 


WEST OF 
SCOTLAND BOILER 
WORKS 


Pollekskaws, 


CLASCOW. 


MARINE, 
DRYBACK, 
LOCOMOTIVE and 
MULTITUBULAR 
BOILERS. 





ALL SIZE8, 
je — 
MADE BY THE 


SMITH Bros. & HILL, L® 


ALBERT SPRING WORKS, 


WEST BROMWICH. 


Contractors For SPRINGS— 
To THE ADMIRALTY, 
WAR OFFICE, AND 
CROWN AGENTS For THE COLONIES, 
Telephone : 125. Telegrams : SPRINGS. 





DAVID AULD aSONS, 


LIMITED, 
CLASCOW. 
Patentees and Makers of AULD’S PATENT 


Steam Reducing Valves 


AND SURPLUS STEAM VALVES. 


WHITEVALE 
FOUNDRY, 





ALSO MAKERS OF 


FULL BORE Patent Steam 
Reducing Valves and Sw 
Steam Valves on SIN 
VALVE Principle 


as per ee Ps aul Much =—_ to = 
Beat Valves in and of upkeep. 


ABSOLUTELY “STEAM rieuT. 


lus 
LE 





USE. 
2115 


LAND AND MARINE 
LISTS ON APPLICATION. 





" TREDUCING VALVES for AIR or WATER. 
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VAUGHTONS ry 


LIVERY S* BIRMINGHAM - 


METAL SMALL PARTS 


STAMPED PRESS WORK .-. 
IN BRASS. COPPER. ALUMINIUM. 
— poy foto enOnzE. 
Ler GUTTERS "ENGRAVERS. 
\ NAME PLAT 





SOUND SIGNALS 


o BO 
STEAMERS, LIGHTHOUSES, FIRE ALARMS. 
Sounded by Steam or Compressed Air. 


BOILER MOUNTINGS. 


ADMIRALTY CONTRACTORS) 


SYDNEY SMITH & SONS, Le 


Basford Brass Works, 


NOTTINGHAM. 
Telegrams: Surrn’s, NortixenaM. Oable: A BO Oode. 
Bend for Sound Signal Catalogue. 


0) OG 


ACETYLENE 
WELDING & 
CUTTING oF metacs 


THE “INCANTO” 
LOW-PRESSURE SYSTEM 


AS USED BY 


The Admiralty, War Office, L.C.C. 
and All Important Engineers. 














COMPLETE OUTFITS SUPPLIED 
OR WORK UNDERTAKEN. 


oe (@).1) Fa 1 @) 8) B) mi 
ACETYLENE CO.,, L°. 


ike) an Alon ge) -1) ah am 
WESTMINSTER. 


ESTABLISHED 1896. FIRST EVER SINCE. 








On Admiralty List. 


BODLEY BROS. & Go. 


Engineers, Millwrights, Boller Makers, and 
ron and Brass Founders. 


OLD QUAY FOUNDRY, EXETER. 






SPUR, BEVEL, 
MITRE, MORTICE, 


AND 
WORM WHEELS, 


Machine Moulded 
ALSO 


TEETH CUT TO SHAPE 


By Special Machinery. 


Telegraphic Address— 2404 
Bopizy, Exerzr. 
ESTABLISHED 1790. 








IN VINOIBLE TAT.BoT. 


INVINCIBLE IN 
‘ a2 HP. Tarot, at 


SPEED. 


113.28 miles per ho - an rp nexed seven ne 


PETROL ECONOMY. 


ag of Australia, a 12 HP. 
crap en 2.5 pintsof potrel, oqus 


30-1 cou. 
the ne a 


Catalogues and Complete 
Specification on application. 


CLEMENT TALBOT, 


LTo. 


—_ 16, 1912, — apes. ey of 
rds. 


Senner cammesene the 


EVERY PHASE OF MOTORING SERVICE. 


HILL-CLIMBING. petitive te Male. durin 


be e past ape n the Inver ALBt * jus’ tite ‘ite 
ame wher pee posed to cars « cy ~ t. qn be hese 


DURABILITY CWietares Australia am 

es fet wiih, with eet 1908 

alling 96 miles to —% _ “ar ody comtnigalon Sateemthies aon 
m 


Brooklands on 


In the recent 
annual trial by 


Automobile Manufacturers 
and Engineers, 
Baruey Roap, 
LADBROKE GROVE, 
LONDON, W. 








and 


Prior to 


was 


light ; 


He wrote 


25% and 
boiler-house 
resulted. 


Write for 
to Exol 





Company, 
Street, London, E.C. 





-Oily Steam- 


Feed-Water 


[He Story of a _ successful 

Works’ 
story of the installation of the 
“Exol” System in the boiler- 
house where he had _ control. 


Engineer is_ the 


the arrival of the 


“Exol” apparatus the oil bill 
heavy ; 

and the cost of steam 
production high. 


the boiler duty 


for Guarantees of Economy 


and Efficiency, and as they were forth- 
coming, installed the System. 


His salary has since gone up by 
an 


all-round reduction of 
costs, equal to 50%, has 


“ Facts for Steam-Users” 


66, Fenchurch 


9117 











STEEL PRESSURE TANKS. | 


ALL SIZES, SHAPES anp PRESSURES. 





Also MOORING BUOYS 
and other WHLDED SPHCIALITISS, 
Low Prices. 
ee T. TO co., a =| 
, Ouseburn, Newcastle-on-Tyne. 














WADKIN« GO. 


Woodworking Machinery Specialists, 


LEICESTER, ENGLAND. 


Telegrams: “‘ Woopworxer, Leicester.” 
Telephone Nos, : 314 8 9N18. 


Makers and Ori 
Mechanical 


We SPECIALIZE IN—WOOD GRINDERS, 
PLANERS, BANDSAWS, DIMENSION 
SAWS, and a variety of other machines 
for the WOODWORKING TRADE, 


AWARDED GRAND PRIX, BUENOS AIRES, 1910, 
TURIN, 1911. 2655 


inal Patentees of the New 
attern-making Machine. 














OXY-ACETYLENE 
WELDING & CUTTINC. 


The latestand best typeof Plant 
for this process as installed by 
the leading Shipbuilding and 
Engineering firms, also H.M 
Dovckyards, is made by 


THE ACETYLENE 
CORPORATION LTD. 


49, VICTORIA ST. WESTMINSTER 


Write tor Catal j ‘ 
aries, al hes st 


Wrey\-1-11°1-9 











- TFT OFFICE 
EQUIPMENT 


Send your Enquiries direct to the 
MANUFACTURER. 


























E. KALKER & CO., Coventry. 


oo 


2 Pe 


SUPPLIED TO PRINCIPAL RAILWAYS, 


No. 4 “KAY” 


STEEL SPRING WASHER 


>T yR N ( Jt ALI IT 
AR NER IN PRICE, 
ENCINEERS. & 

















B. J. HALL &60.,L™| 


CHALFONT HOUSE; 
Qt. Peter Street, 2406 
wWwiuHsT Maines Tz. 
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AIR COMPRESSORS 


HIGH AND LOW PRESSURE, 


For all Duties up to 26 HP. and for any Pressure. And of capacities from 
One Cubic Foot per Minute upwards. 


ALSO VACUUM PUMPS. 


ALSO MANUFACTURERS OF 
OF ALI 


DIVING APPARATUS 22725 hs 


PUMPS, HELMETS, DRESSES, HOSE, &c., &c. SELF-CONTAINED 
DIVING APPARATUS. (No Pumps or Tubes.) For flooded . 
mines and other difficult situations 


CONTRACTORS TO BRITISH ADMIRALTY, WAR OFFICE, CROWN AGENTS FOR THE 


COLONIES, TRINITY HOUSE, INDIA OFFICE, éc., ce. 


SIEBE, GORMAN & CO., Ltp,, 


And 187, Westminster Bridge Road. LONDON, 58.E. 
Telegrams :—‘‘ Stzsz, Lonpon.” 2249 Telephone :—No. 251 Hor. 


HIGCINBOTTOM & MANNOGK, Lo. 


Crown Iron Works, West Gorton, 


MANCHESTER. 


Telegrams:—CROWN, GORTONBROOK, 


‘*NEPTUNE” 
Works, 




















Electric Cranes, Hoists, Capstans, Winches, Traversers, 
Transporters, Hauling Machinery and Hand Cranes, 


Hand and Power Runways. ona 








, MAKERS OF 
LIME MIXERS, SLUDGE RAMS, 
HYDRAULIC PUMPS & ACCUMULATORS, 
VACUUM PUMPS, &c., &c. 


Illustration shows FILTER PRESS with Square Plates, Central 
Serew and Wheel, Round Side Rods, Distance Piece, &c., &c. 





EIL TER PRESSES ™ 


OF VARIOUS TYPES AND SIZES FOR NUMEROUS PURPOSES, 








BELTING 








a 


~~ 


SELECTION OF THE BELT. 
CARE OF THE BELT IN USE. 
THE BELT ITSELF. 


THESE ARE THE THREE FACTORS OF EFFICIENT 
POWER TRANSMISSION. 


Due exercise of selective insight and knowledge and the 
application of any series of tests will quickly convince every 
power user of the 


EXCEPTIONAL SERVICE CAPABILITIES 


——OoFr—— 


“NEPTUNE” BELTING. 


WATERPROOF. RELIABLE. 


For all Climates and 
Every Kind of Drive. 


SOLD UNDER GUARANTEE. 


WRITE US 
AND LOOK FOR 
SATISFACTION 

WE CAN GIVE IT. 


— NEPTUNE 


WATERPROOF 
17, Finsbury Square, 


el BELTING. 
SELECTION 


“QUALITY” IS OUR WATCHWORD 


TULLIS 
Steam Laundry Machinery 


Means High-Grade Steam Laundry Machinery 


A 
THOROUGHL 
INTERESTING 
PROPOSITION TO 
EVERY BELT USER. 


WALLACH BROS. 


LIMITED, 
































Washingand Ironing Machines. Hydro Extractors 


The “TULLIS” Works have been kept at high pressure during 
the last twenty years, turning out Laundry Machines alone. 


The British Admiralty and War Department and all Foreign 
Governments make a practice of specifying “’TULLIS” plant, 
the quality and workmanship being beyond dispute. 


Although quality is our first consideration, the prices are 
moderate and compare favourably with all good makers. 


Estimates for single machines or complete plants, plans and 
catalogues free of charge. 


WRITE US 


D. & J. TULLIS, Ltd., ctydebank, scorLaAND 











—eee EEE 
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JOHN OAKEY & SONS, Ltd. 


GENUINE EMERY, EMERY WHEELS 
EMERY CLOTH, il Punues 
Wolington Milt, QLASS & FLINT PAPERS, 


WESTMINSTER BRIDGE ROAD, 
LONDON, 8.5. BLACK LEAD, an 


SIMPLEX LEAD 
GLAZING 


FOR ROOFS, SKYLIGHTS. AND HORTICULTURAL WORK. 
NO SPECIAL CONTRACT REQUIRED. 


“NO ZINC, IRON, OR PUTTY USED. 


ANY QUANTITY SUPPLIED. 
Over 1,000,000 superficial feet in use on 2,500 Structures. 


GROVER & CoO., LIM., 


ENGINEERS, &c., 
BRITANNIA WORKS, WHARF ROAD, CITY ROAD, LONDON, N. 


Write for Tlustrations and full P wt haar (sent post free). Od 1236 














OXY-ACETYLENE 


WELDING & CUTTING. 


BEST ENGLISH MANUFACTURE. 














Our system has been adopted by 
H. M. Admiralty and all the 
Continental Governments, Home 
and Foreign Railways, and nearly 
all Leading Engineers. 
For the Welding of Steel Plates ,}, in. to 2 in. thick. 
Also for Cast Iron, Copper and Aluminium. 
For Cutting Steel Plates, Bars, &c., up to 6 in. thick. 





INVALUABLE FOR ALL CLASSES 
OF REPAIR WORK. 





Af Thousands of our Plants are now 
in daily use. 


A. W anpum & Co., 


44, 46 & 48, SHEPHERDESS — CITY ROAD, LONDON. 


Teleqrams—* LyTzsTronG,” LONDON. Telephone—7836, CENTRAL. 








BOLTON'S 
Patent 
Steam 

Superheaters. 





FIELD TUBES, 
DOUBLE CIRCULATION, 
HIGHEST EFFICIENCY. 

SAVES 15% COAL. 
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49, Deansgate, 


MANCHESTER. 























BROWNHOIST BRIDGE TRAMWAY. 


No matter what material you wish to handle, a 

Brownhoist will do the work rapidly. Our engineers 

will help you figure your handling problems. You 

get the benefit of our thirty years’ experience. 
THE 


BROWN HOISTING MACHINERY CO., 
CLEVELAND, OHIO, U.S.A. soa 

















Direct all Enquiries te COWANS, SHELDON & GO., Ltd., CARLISLE. 





ALFRED PHILLIPS «CO. 


ATLAS WORKS, 
Tir TON. 


High-class <1 = 


CHAINS 
SLINGS 


Speciality :— 
of all types. 


HOOKS, SHACKLES, SWIVELS, 
WAGON COUPLINGS, STRETCHING SCREWS. 
Reasonable Prices, Prompt Delivery. 

Over 30 years’ Practical Hxperience. 
ASK FOR LIST HE 8. 


WATER SOFTENERS 


HOT AND COLD PROCESS PLANTS. 


PATENTEES & SOLE MANUFACTURERS: 


Joseph Wright & Co, 


TIPTON,‘Staffs. 
and LONDON. 











1820 

























30,000 Gallon per hour Hot Softener. 


YOUR ENQUIRIES 
ARE SOLICITED. 


GREASY WATER PURIFIERS, « 
FEED WATER HEATERS, &c: 















8000 Galion per hour Cold Softener. 
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“HALLSIDE” 


CONTRACTORS TO— 
BRITISH ADMIRALTY, WAR 
DEPT., and FOREIGN and 
COLONIAL GOVERNMENTS. 


Manufacturers of— 


MILD STEEL PLATES, ANGLES, Zed Bars, Tees and 
all forms of Sectional Bars required for Ship, Boiler, 
and Bridge Building, and other constructive purposes. 


CASTINGS of all kinds and largest sizes for Ship Stems, 
Sterns, Posts, Anchors, Rudders, &c. 


RAILS, BILLETS, FORGINGS. 

AXLES of highest quality, to meet requirements of Home 
and Colonial Railways. 

TYRES.— Locomotive Carriage and Wagon, to all requirements. 


SPECIAL STEEL of all kinds for constructive purposes. 


THE .« e 


STEEL COMPANY o: SCOTLAND 


23, ROYAL EXCHANGE SQUARE, 


GLASGOW. 
TELEGRAPH 
ADDRESS 


“STEEL” Giascow. 


ARR a ee TR 








The Right Wheel Creates 
The Efficient Tool. 


A MAN CAN’T DO HIS BEST DAY’S WORK WITH 
BADLY CONDITIONED TOOLS. 


OUR CARBORUNDUM—ALOXITE 


Wheels are made of the proper degree of hardness 
to grind large lathe and planer tools—to cut fast, 
clean, cool, and last longer than other Wheels. Put 
in a trial Wheel—it will show quicker and better 
results from both men and tools. 





Just let us know about your grinding—let us help 
you get the right Wheel in the right place. 


2428 


THE GARBORUNDUM CO., LTD., 


29, Clifton Street, Finsbury Square, 
LONDON, E.C. 





WATER TURBINES 


“British Empire” “British Empire” 


Turbine. r. Turbine. 
DOUBLE VERTICAL TURBINE. 


The Most Efficient Motor for Development of Water Power. 


JOSEPH J. ARMFIELD & CoO., 


20, Mark Lane, LONDON, E.C. 2717 
Works: RINGWOOD, HANTS. 













































































A. EDMESTON«SONS, Ltd. 


Note New Address:—PATRICROFT. 


PATENT FRICTION CLUTCH. 


300,000 MP. IN SUOCESSFUL OPERATION. 
INVALUABLE FOR DRIVING: 





Concrete and Brick- idee 
Machinery, Flour Mills, 
Textile Machinery, 
and Mine Gearing 
Generally. 


Mining Machinery & Haulage, 
Saw Mills, 
Electric Light and 
Power. 


FOR 


STARTING 


GAS 
& OIL 
ENGINES. 


FOR 
COUPLING 
SHAFT-ENDS. 
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=. Telegrams : 
BURNET, GLASGOW. 








RETURN TUBE BOILER FOR [UG. 


LINDSAY BURNET &.CO. 


Specialty:—-MARINE BOILERS oF ALL 
SIZES FOR SHIPMENT ABROAD. 


CORRESPONDENCE INVITED. 2823 
Address: Moore Park Works, Helen Street, 


GOVAN, GLASGOW. 























FRANCIS BERRY & SONS, 


SOWERBY BRIDGE, England. 
ESTABLISHED 1832. 


Telegraphic Address: “BERRYS, SOWERBY BRIDGE.” Telephone Ne.: 525. 


MAKERS OF ALL KINDS OF MACHINE TOOLS. QUALITY GUARANTEED. 








oe eee 
—_s~ 


The above Illustration represents one of our Specialities. This 
Machine will bend or straighten an 18 in. joist, crop an 8 in. b 
8in. by 1in. angle, and punch an 1} in. hole through tt in. ma 

We make all sizes in these combined Machines, and we also make 
ar ee: for doing any of these operations singly. 

tractors to the Admiralty, India and Colonial Offices, 
most of the Foreign Socteumetin. ae 


KINDLY FAVOUR US WITH YOUR ENQUIRIES. 





CONDENSING PLANTS, FEED- WATER HEATERS 


WATER-COOLING TOWERS, &c. 
FO DUTIES. 
FULL PARTICULARS SENT UPON RECEIPT OF REQUIREMENTS. 


WHEELER CONDENSER & ENGINEERING CO., 
2 & 3, NorFo.k Srreer, STRAND, LONDON, W.C. 8068 
Tel. : 6880, GERRARD. Telegrams : “SUSPEND,” LONDON. 


SUN FIRE OFFICE 


208rd Pear of the Office. 








4 The Oldest Insurance Office in 
the World. 


Founded 1710, 
HEAD OFFICE :;— 


HF, 63, THREADNEEDLE ST., LONDON, E.C. 


Branch 60, Charing Cross, S.W. 





332, Oxford Street, W. 

40, Chancery Lane, W.C. 

42, Mincing Lane, B.C. 
2284 








Insurances effected on the following risks :— 


FIRE “DAMAGE. - Resultant Loss of Rent and Profits. 
EMPLOYERS’ LIABILITY. PERSONAL ACCIDENT. FIDELITY 
GUARANTEE. SICKNESS & DISEASE. BURGLARY. PLATE GLASS. 


$0 Fe S 
ALL ENGLISH 
NON-MAGNETIC 


SWITCHBOARD 
CLOCKS, & 
SHIPS CLOCKS 


With Lever Escapement, 
To go in any positioa, 
Compensated for changes of 
temperature, 
in Solid Brass, Giltor Bronzed 
Cases, with or without Flange, 


in sizes from 5} in. to 24 in. 
in diameter, 


From £1 15 @. 
Approved Admiralty Pattern, 
: 7 in. Ships Lever Centre 
Special Quotations for these particular Clocks on Application. Second, as Illustrated. 


Write for Catalogue “R”—WATCHES, OZL.OCES, JEWELLERY. 
—— HOLDERS OF SIX ROYAL WARRANTS. —— zs4l 


Ss, STRAND, LONDON. 


PECKETT & SONS. BRISTOL. 












































LOCOMOTIV ES 


of various sizes with all the latest improvements ready for immediate 
Delivery. Engines specially designed for every requirement and gauge. 





Full particulars on application. Telegrams: “PECKETT BRISTOL.” 
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AFTON & CO. 
GR r TON = GO > Pi BELTS 


Ry Seal CLING- 
Grafton, Bedford. B ED F O R 2. | 
| — BRTIA TG EASY OF SLACK 


WITH 
‘ ‘ 
; ee | | }ayve ling - urface 
aa te 4 eemnaallie a 
7 ‘" ‘ 
m ; I , ~ = : —~ (*) oD 
a There are many Imitations 


Pry.S ARE: ;' ; 
of Cling-Surface now being 


a hk a & fe YES i’ Na offered, but they only Deceive 
» B! zu 2 5 Sali and Disappoint. 


BUTI PS 














Illustrated Descriptive Price List free on “a 


ww 


ILVER rn Inventions Exhibition, Solis 1885. “COLD 7 Paris, 1900. 
GRAND PRIX and GOLD MEDAL, Franco-British Exhibition, London, 1908. ee Se Se 


GRAND PRIX, Buenos Aires Exhibition, 1910. THOM AS & BISHOP. 


Chief Office: 119-125, FINSBURY PAVEMENT, LONDON, E.C. 
Telephone: 7046 Central. 2026 Telegrams : ‘‘ Velcling, London.” 




















THe “PERFECT” VISE. 








THE RECORD 
of the 


J. PARKINSON & SON, STRUNG 
miisoueson)! BOILER 


STEAM CRANES, Pee evaporation per sq. ft. 
R\ OVERHEAD ELECTRIC CRANES.|) |, citestne sors 


HIGHEST efficiency. 
LOWEST coal costs. 
LOWEST maintenance costs. 




















40 MUNICIPAL undertakings use STIRLING BOILERS. 
Average tube renewals .295 tubes per boiler per annum. 
Average efficiency or [7 boiler tests in. ELECTRICITY || 

STATIONS was 79"/.. 


REPEAT ORDERS received from 220 satisfied users. | 


THE STIRLING BOILER CO., LTD., 
68, Victoria Street, 
Westminster, S.W. 





















































HENRYJ, COLES, Ld, wt: Derby 
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BLEICHERT’S AERIAL TRANSPORTERS 


LIMITED, 


LondonE.C.,99|100 Palmerston House 











Combined Loading or Unloading and 
Transporting Plants. Electric Telpherage. 


Wire Ropeways. 









































Quick Delivery 


is assured by specifying 
Hindley Steam Plant, 


in fact, many of the smaller size 
steam'engines can be delivered 
in 2-3 days from receipt of order. 


When you are in urgent need 
of steam plant, just ‘phone us, 
or send telegram stating your 
requirements, and we will in most 
cases be able to satisfy you. In 
the meantime send a P.C. and we 
will post our Steam Catalogue, 
giving full details of our Plant. 














ll, Queen Victoria St., London, E.C. 

Works :—Bourton, Dorset. 
Telegrams :—“ Steamport, London.”’ 2795 
Telephone :—City, 9804. 


E.§. Hindley & Sons, 














| 





“CLYDE” 


Patent Vertical 
Multitubular 


BOILER. 


High Efficiency. 


ALL-WELDED 
FIREBOX. 


NO 
RIVETED JOINTS 
TO BURN OUT. 


WILL BURN CHEAP 
FUEL and is ALMOST 
SMOKELESS. 


MOST 
ECONOMICAL 
IN THE MARKET, 


MARRIOTT 


AND os 


CRAHAM, 


Plantation Boiler Works, 



































GLASGOW. 





THE 


Mirrlees Watson Co.,L¢: 


GLASGOW. 





THE BEST 
ROTARY AIR PUMP 


IS THE 


“ MIRRLEES-LEBLANC” 


ADVANTAGES: 





SIMPLICITY. 

SMALL SPACE OCCUPIED. 
NO RECIPROCATING PARTS. 
NO VALVES. 

LOW MAINTENANCE COSTS. 
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HAYWARD-TYLER & CO. 


LIMITED. 





PUMPS 


FOR ALL PURPOSES. 





Write for lilustrated Price Lists. 


09, Queen Victoria Street, 


Telegrams: eae ii LON DON, E.C. 










































TELEGRAPHIC ADDRESS: 
*““CRANES, RODLEY.” 


SEND US 
YOUR 
ENQUIRIES 
FOR ANY 





ELECTRIC, 
STEAM, 


HAND, &c. 


- ALSO — 


CAPSTANS. 


ELECTRICAL 
EQUIPMENTS. 









JOSEPH BOOTH & BROS., Ltd., 
RODLEY, LEEDS. 


2498 


75a, QUEEN VICTORIA STREET. 


~ |CAIRD & RAYNER, 















ah ad 4 


*% STEEL WIRE ROPES { 
on Oranes, Lifts, 
gio, Ameominl Etope- .z 
ta ways, Logsging * 














AND ALL ENGINEERING PURPOSES. oe 
Experts in every description of Wire Rope for Oil Well Drilling. 


for Power Transmission generally. 




















Efficient, 






Durable. 


Economical, 









J. & E. WRIGHT. Ltd... ‘“So70° 


Head Offices and Works: BIRMINGHAM. 


Branch Offices ; Lonpon—Salisbury House, London Wall, E.C. SHerriz.p—Bank Chambers, Fargate. 
LrverPooL—Tower Buildings. Carpirr—Royal Chambers, Park Place. ‘ 


7 Agents for Scotland and Cumberland ; Barnes & BELL, 79, St. George’s Place, Glasgow. 
CoaTeRipGE WAREHOUSE & StorES: SUNNYSIDE Roap. 



























Admiralty and War Office Contractors. 








PATENT 


EVAPORATOR | 


FRESH WATER FEED MAKE-UP 
APPARATUS. 


Approved by Board of Trade for Passenger Ships. 


BOILER FEED PUMPS, 


Vertical Single-Cylinder Direct-Acting type. 











COMPLETE 


FRESH WATER 


DISTILLING 
INSTALLATIONS 


(All Sizes) 
For LAND or MARINE USE. 


FEED WATER HEATERS. 
Ee FEED WATER FILTERS. 


177, Commercial Road, Limehouse, 


LONDON, E. und 


Tel. Address: “‘VAPORIZE, LONDON,” Telephone: No. 210, Eastern. 
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Simpson, Strickland 
& Co, Ltd, 


Engineers, Yacht & Launch Builders, 


Dartmouth, 











beg to announce that their 


Ylew Catatogue 





Ylow Feady, 


and will be sent post free 





on application. 

















Coininc Presses. 
TTING-OUT PREssEs. 





TAYLOR & GHALLEN, io 





DRAWING PRESSES. 


Asout 150 PRESSES ON VIEW IN OUR SHOW ROOMS. 





SHEARING PRESSES. 


Bee et 





PRESSES. 





SELF-FEEDING PRESS. 8194 
CONSTITUTION HILL, BIRMINGHAM, enacano. 














Eww PROCESS “i 


All to staat & | Standard. 





Also METAL GEARS. 


SEND FOR DESCRIPTIVE CATALOGUE. 








GEORGE ANGUS « CO., uz. 


NEWCASTLE-ON-TYNE. 1613 





RAW HIDE (FEARS. 





TUBE 
WELLS 














ARTESIAN 


BORED 


ine 


TUBE 
WELLS 


Pure and Copious 
Water Supplies, 











2 
IMPROVED 





y A aan 





C. ISLER & CO., 


EIMxrTaDb, 
CONTRACTORS TO H M. WAR DEPARTMENT, 


BEAR LANE, SOUTHWARK, LONDON, 8&.E. 


wl 





Dantelsaon o@ 
C. ISLER’S BORING TOOLS 
Raat Artesian Wells and other purposes. 








ry Bui 


watt 


rt fase 


C. Isler & Co.’s Patent Registering Turnstile. 
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GRAND PRIX, BUENOS AYRES EXHIBITION, 1910. 


& WACON CO., LTD. 
50 HP LINESHAFT DRIVE FROM MOTOR , : ! ; = 
600-180 RPM Tele. Address :.,“‘ Carriage,” Smethwick, Birmingham. Telephone Nos.: 17 & 107 Smethwick. 
— MANUFACTURERS OF — 
SALOON & OTHER ‘RAILWAY CARRIAGES & WAGONS OF EVERY DESCRIPTION. 


PRESSED STEEL UNDERFRAMES, BODIES AND BOCIES 
For Home and Abroad. 














1.5” sient CHain 
So wie. 











FROM BELT DRIVE TO 
RENOLD CHAIN DRIVE & WHY. 


The above diagram illustrates a typical application of Renold Driving Chains. 
THE ADVANTAGES ARE :— 
SAVING IN SPACE, 


The chain drive only occupies one third of the space occupied by the belt, 
as with chain drive it is possible to place the motor close to the shaft without 


any sacrifice of efficiency. 

SAVING IN POWER, 
Chain Drives being positive, there is no initial tension as with belts, and 
therefore none of the journal friction caused by this. Consequently all the 
power is applied economically. 


REGULARITY OF OUTPUT. 


With the chain the speed ratio is perfectly definite under all conditions of load. 
This ensures a steady output with not only an increase in quantity but 
generally an improvement in quality. 


MANY OTHER ADVANTAGES South Eastern and Chatham Railway—Interior of Pullman Car. 
of power transmission by Renold Chain are given in our 130-page illustrated Makers of Hydraulic Pressed Boss and other Wheels and Axles, Ironwork, Axle Boxes, ce ec. 


book ‘‘ Renold Driving Chains and their Use,” free on application. Sole manufacturers of Dean & Churchward’s patent ‘‘Eitherside” Brake, 
and Marillier’s patent ‘‘Instanter ” Coupling. 


HANS © RENOLD, Ltd., Manchester. | \_ WORKS : SMETHWICK, BIRMINGHAM. og 


The Last Word 


— IN — 


BAND SAWING 
MACHINES for Metal. 


PATENT No. 29385. 












































New Features :-— Al! wear on gears, due to cuttings dropping on them, AVOIDED 

by our patented Overhead Drive. Patent Swivel Table, Feed Gear Box for instantaneous 

change of feed. New Top Guide to adjust instantly to correct position of table 
when swivelled. 











OVER is00 MACHINES SOx1z.D. 


LUNKENHEIMER ““RENEWO” VALVE. 


A valve that has sufficient strength ; made of materials best suited for 
steam use; faultless workmanship ; all parts renewable; seating surfaces 
regrindable, and the scientific construction of the disc and seat insures 
durability, as it minimises the wear on the seating faces, keeps them free 
from scale or dirt and eliminates water-hammer. 

Made in Medium and Extra Heavy Patterns, guaranteed for working 
pressures up to 200 pounds and 300 pounds per square inch respectively, and 
in sizes from } to 3 inches inclusive. 


THE LUNKEN COMPANY, Limited, NOBLE & LUND, Ltp. 


“rt Great Dover Street, LONDON, S.E. Works: Cincinnati, Ohio, U.S.A. 
Telegraphic Addresses: ‘“‘ Lunken,” Lonpon; ‘ LUNKEN,” Cincinnati.” 1482 FELLING-ON-TYNE 
































‘ 
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CRAIG s DONALD, La. 


JOHNSTONE, near GLASGOW. 


MAEERS OF 


MACHINE 
... TOOLS 


FOR 


SHIPYARDS, 
IRON WORKS, 


BOILER 


| AND 
= ‘ TANK WORKS. 


Electrical-Driven Four-Sided Punching & Shearing Machine. 1357 




























Positively stop all leaks of steam, 
water, fire or oil. 


They are easy to apply, harden 
quickly and make permanent repairs; 
proved by years in use. 














trated Instruction Book 
No. 12, Free. 


SMOOTH-ON 


Manufacturing Co., 










8, White Street, 
Moorfields, 
LONDON, E.c, 





618 








CITROEN GEARS. 


~ Fb. SPS 





A 


Citroén Gears on Large Lathe. 


NO BACK-LASH. NO VIBRATION. 
NOISELESS. 98% EFFICIENCY. 




















Manufactured EXCLUSIVELY by 1612 


ANDRE CITROEN & CoO., 


27, Queen Victoria Street, LONDON, E.C. 





TWIN STRAINER 


A NEW AND USEFUL INVENTION 


for fixing in pipes drawing water from 
canals, rivers, &c., and is intended 


TO PREVENT 


the oftentimes serious 


LOSS THROUGH STOPPACE OF PLANT 


by fouling of pipes or valves with dirt. 
The device consists of two strainers in a 
casing which is fitted with diverting Valves, 
so that the water can be sent through 
each inturn. Thus one side can be cleaned 
whilst the other is at work, and the yn 


Flow of Water Never Need be Interrupted 
ROYLES LIMITED, 


IRLAM, near MANCHESTER. 
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WINN’S 
SCREWING MACHINES 


DOUBLE HEADED BOLT SCREWING MACHINE 


Dit HEADS OPENED AND CLOSED AUTOMATICALLY 
BY WINN’S PATENT AUTOMATIC GEAR 





Also Makers of 
Screwing Machines for Tubes up to 13 inches Diameter 


CHARLES WINN & CO 








Granville Place) 


BIRMINGHAM 























is discharged by tilting while the drum revolves. No matter what the 
material—concrete, water, mud or powder—no matter how sticky or fluid 
the batch—the Smith Mixer will discharge it clean, saving from ten to thirty 
seconds in the process. Over 5000 in use. In the space at our disposal 
we cannot begin to give the names of all our customers, but the British, 
United States, Russian, German, Spanish, Indian, South African, Australian 
Governments are all using Smith Mixers on docks or other big works. 


SEND FOR OUR CATALOGUE NO. 8. 2546 


THe T. L. SMITH CO. 


11, Victoria Street, LONDON, $.W. 


Telephone, 3930 Victoria. Cable Address—"‘CONCRETE, LONDON.” 








JOHN HANDS & SONS, Ltd. 


Cardigan Works, BIRMINGHAM. 


Telegrams— 


“Machinery.” 


DELIVERIES 
FROM 
STOCK. 


For all kinds of CUTTING-OUT PRESSES, 
DRAWING PRESSES & METAL SHEARING MACHINES. 




















THE AUSTIN IMPROVED CUBE MIXER 











has no inside deflectors or blades and mixes by kneading, the 
fundamental principle of mixing a pasty material. 

The adoption of cube mixers on the Panama Canal resulted from a 
practical try-out of all the leading types of mixers on preliminary concrete 
work. We have shipped to Panama several train loads of the largest 
batch mixers ever built, holding 64 cubic feet each. 

The Los Angeles Aqueduct, when finished will cost $30,000,000. 
It will be 240 miles long, 14 feet deep, lined with concrete, and the 
material is being mixed with Austin Improved Oube Mixers. 

We make 14 sizes, from 24 cubic feet to 64 cubic feet, and can 
furnish an outfit for any concrete work ; without power, with gasoline 
engine, electric motor or steam power. 

Simplicity of design, strength of construction, convenience of opera- 
tion, quality and quantity of output, are distinguishing features of 
Austin Improved Cube Mixers. 


Send for Catalogue No. 26-A. 1921 


Municipal Engineering and Contracting Co., 
RAILWAY EXCHANGE, CHICAGO, U.S.A. 
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MASCHINENFABRIK ODDESSE 


G. M. B. H., 














OSCHERSLEBEN, GERMANY. 
High Quiet 
Vacuum. Running 
at all 

Greatly spe. 
Increased 
Displace- _ | Great 
ment. ‘Simplicity 
Small P Absolutely 
Space Reliable. 
Occupied. & | 

, Highly 
Small Economi- 
Weight. cal. 





ODDIE PATENT MAIN AIR PUMPS 


AS SUPPLIED TO A NUMBER OF HIGH-SPEED TURBINE VESSELS. 








SoLE REPRESENTATIVE FOR ENGLAND: 2859 


PHILIP F. ODDIE, “St. Albans,” The Ridgway, Wimbledon, LONDON. 











ENGINEERS’ DOUBLE WET TOOL GRINDER, 


WITH PATENT CORRUGATED HOODS 


SAFEST TYPE BXZTANT. 





EMERY CLOTH and ALL TYPES of 


ABRASIVE WHEELS for Engineers’ Use. 
FOUNDRY MOULDING MACHINES, SAND MIXERS, &c. 





THE LONDON EMERY WORKS Co., 


1846 








Park, Tottenham, LONDON, N. 





East Ferry Road Engineering Works Co. Ltd. 


HYDRAULIC CRANES AND COAL HOISTS, BELT 
CONVEYORS FOR COAL, &c. 


PATENT PNEUMATIC GRAIN-ELEVATING MACHINERY. 














FLOATING PNEUMATIC GRAIN ELEVATOR (200 tons per hour), 


Surrey Commercial Dock Co. 





Engines, Pumps, Sluices, Oapstans, &c. 
Estimates given for Repairs. 


Hydrostatic Crane Weighing Machines up to 250 Tons. 
General Engineers and Ironfounders. 


MILLWALL, LONDON, E. 





Telegrams 2744 


, “rams : 
liypRrostatic, Lonpon. 





AIR COMPRESSORS 


ann VACUUM PUMPS. 


BELT, ELECTRICALLY OR STEAM DRIVEN. 


RELIABLE. 
EFFICIENT, 
ACCESSIBLE. 
VALUE FOR OUTLAY. 
ECONOMICAL. 

LonG LIFE. 

LITTLE FLOOR SPACE. 
SIMPLE, SILENT, 





MADE 
PORTABLE 
IF DESIRED, 


SUITABLE FOR ALL PURPOSES “apm COM- 
PRESSED AIR IS NEEDED. 


REAVELL & CO., L- IPSWICH. 


Also Makers of HIGH-SPEED 5 Hoe and OIL ENGINES. 


Telephone: No. 824 and $25 “REAVILL, IPSWIOH.” Depr. B. 








Telegrams 
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PARIS EXHIBITION 


Lubricating Oils 
GOLD MEDAL 


AWARDED TO 


PRICE'S PATENT 
CANDLE COMPANY, L*- 


Oil Refiners, 


AND MANUFAOTURERS OF 


Lubricating Oils 


For Land and Marine Engines, 
Cylinders and Valves. 


For Textile Machinery of every 
description. 


For Collieries, lron Works, 
Mines, and Quarries. 


For Saw Mills, Flour Mills, and 
Agricultural Machinery. 


For High-Speed Engines and 
Dynamos. 


For Engineers’ and Machinists’ 
Tools and Shafting. 


For GA8 ENGINES. 











Sots ProrrigsTors AND MANUFACTURERS OF 


VEITCH WILSON’S 


LUBRICANTS. 


PRICE CARDS and SAMPLES MAY 
BE OBTAINED FROM 


PRICES PATENT 
CANDLE COMPANY, L’: 


Belmont Works, Battersea, 


LONDON, 














Guardian Building, Cross St., Manchester. 





Chantiers et Ateliers AUGUSTIN NORMAND, Limited, 


67, Rue du Perrey, EE FECA WEGE] (FRANCE). 





DESTROYERS, TORPEDO BOATS, YACHTS AND FAST BOATS. 
SUBMARINE and SUBMERSIBLE BOATS. 
Machinery and Steel Works of all kinds. 


NORMAND’S PATENT WATER=TUBE BOILERS. 
More than 700,000 HP. realised. 
FEED-WATER 


HEATERS. 


be al 
DISTILLING and FEED 
MAKE-UP : 
APPARATUS. 











EJECTORS. 

















THE MOTHERWELL BRIDGE CO. 


MOTHERWELL, N. B. 


Telegraphic Address —‘‘ BRIDGE.” National Telephor: 





DOCK GATES, 


AND SIMILAR 


STRUCTURAL WORK. 


2741 


BRIDCES, ROOFS, 
PIERS, TANKS, 

















Se ae SO ee 


RAILWAY CAR SHOP MACHINERY. 


Combined Square Hollow Chisel Mortiser, Type HK, with two canting boring 

spindles, and Automatic Gaining Machine, Type LB, both operatirg on to a 

travelling table, fitted with both hand and power feed. Our Scction X Catalcgue 
contains a full range of bec taetat Machines for Railay Work. 








THOS. ROBINSON & SON, Ltd., Rochdale, Eng. 




















a 86 (UP, 





t 
A 
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The SELSON ENGINEERING Ce. Lt¢: fc. 


THE VICTORIA CAPSTAN LATHE 


For the rapid and accurate production from the bar of Screws, Bolts, Studs, Handles, &c. Also 
for Chuck Work, such as Pulleys, Gear Blanks, Bushes, Brass Fittings, &c. 


Made in 2 Sizes for 
tin. and 2% in. bars. 





Also made with Octa- 
gon Semi-flat Turret, 
with transverse and 
longitudinal feeds, for 
machining Castings 
and Forgings up to 
16 in. dia. and bars 
up to 1,';in. 


With Cone Pulley, 
Single Pulley or 
Motor Drive. 


Illustration repre- 
sents the 14 in. size. 


85, QUEEN VICTORIA STREET, AnD LAMBETH HILL, LONDON, E.C. 








_ ss WORKES: SovEn TERY. 


GRICE.GRICE &SO 


CONTRACTORS TO HIS MAJESTYS GOVERNMENT N iG 
BRASS & COPPER, LOCO & CONDENSER 


































rE 


ot uniform quality and of one grade only. For bearings 
working under straight revolutions higher priced metals 
will give no better results. Many large users of white 
metal will testify to the quality and the enormous saving 
effected by the use of GLACIER METAL. 


Glacier Anti-Friction Metal Co., Ld. 


112a, Queen Victoria Street, LONDON, E.C. 


NOTE.—We make other grades of Metal for special work and supply in different 
forms of ingots. Fall;particulars in Catalogre B: 2642 





Continental 
Light. 


INCANDESCENT OIL LAMPS 
With Inverted Mantle. 


100-2000 CANDLE-POWER 


from ordinary lamp paraffin 
or petroleum. 


THE CHEAPEST & STRONGEST 
LIGHT ON EARTH. 


FOR — 
Railway Stations, Streets, Public 
Squares, Gardens, Ships, Court- 
yards, Workshops, Warehouses, 
Shops, Restaurants, Private 
Houses, &c. 


Self-contained Reservoir Lamp 








WITH INVERTED MANTLE. 


‘* Ideal”’ 





. 250 Candie-power 
.. 600 ” 
-. 1000 


‘‘Lyra’”’ 


No. 386... + cca ctaatates | 
No. 426... 


LATEST PATTERNS. 
100 CANDLE-POWER. 


Fel $71, 
Wall 
Bracket. 


No. 372. No. 3738. 
Table Lamp. Pendant Lamp. 








| Write for Special List No. 239. | 


CONTINENTAL-LICHT- 


und Apparatebau- 


GESELLSCHAFT ».».x. 


Works & Offices : MAINZERLANDSTRASSE 1938, 


FRANKFORT o. M. 


(Germany). 2860 
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WATER 
SUPPLIES 


FROM 


ARTESIAN TUBE WELLS 


AND “ABYSSINIAN” TUBE WELLS. 
AIR LIFT PUMPING PLANT. 


Le Grand & Sutcliff, 
Artesian Well and Waterworks Engineers, 
125, BUNHILL ROW, swis 
LONDON, E.C. 


2 | a a 
PRATCHITT BROs. 


Engineers, CARLISLE, 








Enoine Driven Mortar MILL. 2714 


ALSO MAKERS OF— 


RAM PUMPS, DISINTEGRATORS 


Colliery and Chemical Manure Machinery. 








CRANES, 
operating 
LEVERS, &c. 








COX-WALKERS, LT. 
DARLINGTON. 1843 


Ps 


Bright Metal Surfaces 


Is especially adapted for coating the 
—— # ay of Engines, Machinery, 
Prevents Rust, no matter 
soy severe the test. Supersedes White 
Lead and Tallow or similar products. 
Costs less, because it goes further. 
Applied easier. Easily removed. Enters 
the pores, and is a permanent protection 
after cleaning up. Neither new nor 
experimental, but has been in constant 
use for over twenty years by most of the 
leading and up-to-date Engineers, &c. 
If interested, we should be pleased to 
submit sample and ad price. 


W.H. PALFREYMAN & CO. 


Goree-Piazzas, Liverpool. 20 








LRT RST 














GOEDHART BRSE. 


& A. HARVEY, LIMITED, 


GOV AN, GLASGow, Ww. 


MACHINE TOOLS 
For Turbine Work. 
For Boiler Work. 
For Railway Work. 


24 IN. HIGH-SPEED 


TRIPLE-GEARED LATHE 
(SEE ILLUSTRATION). 


“THE HARVEY STUDDER,” 


For Drilling, Tapping and Studding. 


“THE HARVEY FACER,” 


For Boring and Facing on Four Sides 
at One Setting. Numerous sizes. 

PROMPT DELIVERY. 2217 
CATALOGUE ON APPLICATION. 











DUSSELDORF. 


NERTAKE OREDGING ONTRACTS *OR HARBOUR AND CANAL WORKS THROUGHOUT THE WORLD. 








MACHINE 





is the NEATEST, STRONGEST. 
SIMPLEST, and most PERFECT 
MACHINE for producing 


BRIQUETTES from COAL, 
COKE and IRON, NICKEL and 
PURPLE ORES. 


PATENTEES AND MAKERS :— 


BRADLEY & CRAVEN, 


Engineers, WAKEFIELD, 
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=i 


WE SPECIALISE IN 


WORKSHOP HEATING 


Ask for Catalogue “Eg. 1105 
on the Sturtevant System of Heating and Ventilating Engineering Works. 











a Guarantee of 


QUALITY & EFFICIENCY. 


The Name is 








STURTEVANT ENGINEERING Co., LTD., 


147, Queen Victoria Street, LONDON, ap92 






































EMS AS 
“ ‘The Lancaster’ SPECIALITIES 


Are Steam Saving REALITIES.” 








SLA 
Siero 





FIRST ORDERS “ON APPROVAL.” 


LANCASTER & TONGE, Ltd., 


Engineers, PENDLETON. 
a ae 


8926 
























TENDRY 


Lt FROM 4 SINGLE STRAND ¥f | 
BELTING 


ONE of the leading Electrical Engineers of 

the day describes HENDRYS’ new patent 
Laminated Leather BELTING as forming ‘a 
true Endless Belt which is adaptable to 


ee ee ee er at a ee 


The Hendry Enptess Spuice forms a 
joint identical in Texture, Thickness, Flexi- 
bility and Driving Grip with the belt itself, 
so that a HENDRY BELT runs without jar, 
vibration or slip under the heaviest loads 
and at the highest speeds. Illustrated 
booklet, samples and prices on request. 























JAMES HENDRY 
252 Main Street 
Bridgeton, GLASGOW 


Copyright Registered 


a 


WILSON HARTNELL & CO., LTD., 


TELEPHONE: 282 CENTRAL. VOLT WORKS, LEEDS. Tetcorams: “HARTNELL EEDS.” 


Manufacturers of 
DYNAMOS, 
MOTORS, 
Sc. 





ENGINE 
GOVERNORS. 





DIRECT COUPLED ENGINES 


5445 


AND DYNAMOS. 


Feed 
Water 
Heaters. 


Exhaust Live Steam, 

POLLOCK 
MACNAB & 

vy HIGHGATE 


Shettleston, 
GLASGOW. 


ASK FOR IT. 











See 
i$ VSED 
ALL OVER 
THE WORLD! 


FROM ALL FIRST- 








GLASS STATIONERS. 
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NILES-bEMENT-POND Co. 


NEW YORK: : LONDON : 
111, Broadway. 25, Victoria St., S.W. 


IMMEDIATE DELIVERY 
HIGH-PRODUCTION MACHINE TOOLS 


FOR —— 


Railways, Arsenals, Shipyards, 
and Engineering Works. 




















AGENTS - s 


FRANCE-—Glacnzer & Perreaud, 18-20, RUSSIA-—O San Galli, 17, Nikolajew- JAPAN—F Horne, 6, Takiyama- NORWAY-—V. Lowener, Christiania 
Faubourg du - ae Paris. skaja, St. } 3... R., Cho, Kyobasht -Ku, ‘Tokyo. 
SWEDEN—V. Lowener, Stockholm. 


oERm sny- F. Kretschmer & Co., HOLLAND-R&. 8S. Stokvis & Zonen, Ltd., 
Pranvfurt-a-Main. Technische Afdeeling Il, Rotterdam. ‘/7ALY—Ing. Ercole Vaghi, Milan. BRAZIL—A. Cazzani, Boite Postale 


avgrats - HUNGARY — Donauwerk ARGENTINE — F. H. Bagge, 201, San SENN ARK — V. Lowener, Copen- 802, Rio de Janairo. 
Ernst Krause & Co., Vienna. Martin, Buenos Ayres. 2% 3n. 


TAPS = 


OUR LINE INCLUDES: 
Machinists’ Hand, Machine Nut, Staybolt, Boiler, Machine 
Screw, Inserted Chaser, Pulley, Tapper, Patchbolt, Mud 
or Washout, Spindle Staybolt, Blacksmiths’ Taper, Gas 
Fixture, Screw Machine, Bit Brace and Pipe Taps. 


5433 





























Write for IMlustrated deteles No. 6, ‘Small Tools.” 
Catalogue, ‘‘Standards and Gauges” also sent on request. SATS TAP FOS SGUAE MAREE. 5438 


PRATT & WHITNEY CO., Hartrorp, conn., usa. 


Agents :—LONDON, E.—Buck & Hickman, Ltd., 2& 4, Whitechapel Road. LONDON, S.W.—Niles-Bement-Pond Co., 25, Victoria St. BIRMINGHAM.—Pratt & Whitney Co., 
Exchange Building, New Street. PARIS.—Fenwick Freres & Co., 8, Rue de Rocroy, Agents for France, Belgium and Switzerland. ITALY—Ing. Ercole Vaghi, Milan. 

GERMANY.—F. G. Kretschmer & Company, Frankfurt a/M. JAPAN.—F. W. Horne, 6, Takiyama-Cho, Kyobashi-ku, 7 HOLLAND.—R. S. Stokvis & Zonen, Ltd., 

Technische Afdecling IL, Rotterdam. VIENNA.—Donauwerke Ernst Krause & Co., XX/2 ‘Engerthstrasse 165. RUSSIA.—O. R. San Galli, 17, Nikolajewskaja, St. Petersburg. 


POWER 
SIGNALLING 


THE McKENZIE, HOLLAND, & 
WESTINGHOUSE POWER SIGNAL CO., Ltd. 





58 Victoria Street, London, S.W. 


| 
| 
| 2 Address 
Tele.: ““Powersig, Sowest, London,” Tel. s 4760 Victoria (Two Lines). 
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This time —PASSING the Drifting Machine 


REVERSE, because it is incomplete for TAPPING. 


























The “STRAIGHT-LINE” Tapper is THE WHOLE ©€ g 





THING. It provides :—SLIP MOTION, AUTOMATIC 
Reverse, Tap Chuck & Depth Gauge—i.e., EVERYTHING, 


The MACHINE TOOL ATTACHMENT 00., 


Birch Lane, MANCHESTER, 8.E. 
Sent ON APPRO. at OUR EXPENSE and fully GUARANTEED. 




























SIEMENS improveo WATER METERS. 


VANE WHEEL METERS. FULL-BORE METERS. 
DISC METERS. COMBINATIONS. HYDRANT METERS. 
DISC METERS for Hot Boiler Feed Water, Oils, &c. —_ 





SIEMENS BROTHERS & CoO,, Ltd., 


CATALOGUE CAXTON HOUSE, 


— : ON APPLICATION WESTMINSTER, LONDON, S.W. 
8-i . to tan. Cle c Meter for Small Services. 


TINIE 


a (cXea & ad em (0) Rohe 
Control Gear 


For All Purposes 
‘ADAMS MFG. CO., Ltd., Balfour House, Finsbury Pavement, LONDON, E.c. Works:—BEDFORD. 


a 





On ADMIRALTY, WAR OFFICE and COLONIAL LISTS. 


WHEELS 


OF ALL DESCRIPTIONS. 
MACHINE MOULDED AND MACHINE CUT. 


r RAW HIDE AND COMPRESSED PAPER PINIONS. 


THOUSANDS OF MODELS to select from. 
URGENT BREAKDOWN WHEELS a Specialty. 


URQUHART, LINDSAY GO.,Ld., S433" DUNDEE. 
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F" —"% 


FORGE 
INGOTS 
uP TO 
26 TONS. 


FORGED 
CHROME 


STEEL , SHOES 


DIES 
FOR GOLD MINING 
PURPOSES. 
LARGEST 
OUTPUT 
OF ANY 
ENGLISH FIRM. 


ROLLERS 


& 
PATHS 
FOR QUARTZ 
CRUSHING. 


HARDENING 
STEELS. 


HIGH 
TENSILE 
STEEL 


FOR 
WIRE Gnawa 
ORDNANCE WORK. 
CONTRACTORS 
TO 
ADMIRALTY, 


WAR OFFICE, 
CROWN AGENTS 
THE 


FOR 
COLONIES. 





~ JS eee *, 
Zp. > y* 7 





SHAFTING 
OF. ALL 
DESCRIPTIONS 


& 

LAND ENGINES 
ROLLED 
BARS, 
FLATS, 
ANGLES, 
COLLIERY 
RAILS, 
FISH PLATES 
SPRING 


STEEL 
& 


SPECIAL 
SECTIONS. 


REELED BARS. 


BILLETS 
& 


BLOOMS 
FROM 
2”—12” sq. 


CONTRACTORS 
To 
COLONIAL, 
IN — 


FOREIGN 
GOVERNMENTS, 
BRITISH 
& 


FOREIGN 
RAILWAYS, 
&c. 


BUILT-UP ano SOLID CRANK AXLES, wn GUARANTEED MILEAGE, am CRANK SHAFTS. 


TYRES ano AXLES or aut types for Railways, Tramways, &c. 


SPECIAL HIGH-TENSILE TYRES, “ARGENTINE” BRAND, for Locomotives, &c. e 


WELDLESS CRANK HOOPS, BOILER RINGS anp ANGLE RINGS. 











THE VACUUM BRAKE CO. LT. 


_“DREADNOUGHT”’ EJECTOR. 





PATENT yi ie us. Registered TRADE MARK. 
=O *. Ciera. tl a \S |: INTERCHANGES 


INCREASE CAPACITY. i ‘)>) 2 | bh Neaeeieenaelle WITH 
STANDARD 


&O*. 


LESS STEAM. 


Tree “C” Evsecror. 


Me vectors Mabe with [a The VACUUM BRAKE C0. Ld. 
GRESHAM & CRAVEN, LTD. = COMBINED STOP VALVE a 82, Queen Victoria Street, 2302 
MANCHESTER. & STEAM BRAKE VALVE. LONDON, E.C. 
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National Gas Engine Co., 


GRAND PRIX; 
TURIN EXHIBITION, 1911. 


























WE Maer F 


NATIONAL TANDEM TYPE VERTICAL TYPE 450 B.HP. GAS ENGINE AND SUCTION GAS PLANT. 
These Engines are also built in sizes ranging from 300 HP. to 1500 HP. 
SUITABLE FOR WORKING WITH TOWN GAS, PRODUCER GAS, BLAST FURNACE GAS, AND COKE OVEN GAS. 5143 
Write for Catalogue. 


WORKS and OFFICE: Ashton-under-Lyne, MANCHESTER. 
LONDON SHOWROOM : 75a, Queen Victoria Street, LONDON, E.C. 


























ANCHESTER,S.E. 


THE N le, Pump 


Horizontal Treble Ram. 





THe MANCHESTER DONKEY or WALL Pomp PRA DEARN & C2 i? 









. Single Acting Double Acting 


PEARNS CAMERON TYPE Pump 





PUMP 


National Telephone 
NOSOI2/S 


Telegrams 
“PUMPS” Mancnester. 





Vertical Treble Ram. Od 846 Single Ram. Double Ram. 
LONDON: 49, Queen Victoria St., B.C. GLASGOW: P. & W. MACLELLAN, Ltd., 129, Trongate. NEWCASTLE-ON-TYNE: E. CLEATON REES & CO., 88, High Bridge. 
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The “RUSTON” Portable 


TEAM ENCINES 


ARE CONSTRUCTED THROUGHOUT OF THE 


Best Material and Workmanship, and are unsurpassed for 
Strength, Durability ana Simplicity. 








TURIN INTERNATIONAL EXHIBITION, 1911. | 


Special Award—Diploma of Merit, Three Grands Prix, and One Gold Medal. 











Class C.P.H. Helical 


CENTRIFUGAL PUMPS 


for Contractors, Irrigation Works, Drainage, Docks, &c. 


Ruston, Proctor & Co., L'.. 


46, QUEEN sii hanes cc. LI N CO LN 5 England. 


TELEGRAMS— 
“ WERFCONRAD, HAARLEM.” HAARLEM 
“ DREDGCRAFT, LONDON.” 
oops sidnua 2 nate ™ WERI C0 h RAD 
Ds ; 
g LTD., HOLLAND. 


TEL.—CITY, 257. 


Agents: MARINE WoRKS, L.. FARIARS HOUSE, 39-41, NEW BROAD STREET, LONDON, E.C. 


OF THE LATEST AND MOST IMPROVED TYPES, 
OF ALL DESCRIPTIONS, AND UP TO THE 
LARGEST DIMENSIONS AND CAPABILITIES. 




















BUCKET NOPPER , ; . 3 * sat FLOATING CRANES. 


BARGE-LOADING 
DREDCERS. 


SUCTION PUMP 
DREDCERS. 


COMBINED | BUCKET 
PUMP DREDGERS. 


SUCTION 
CUTTING 
DREDCERS 


for DREDGING 
CLAY, &e. 








COMBINED BUCKET AND PUMP BDREDGER, built for the Argentine Government. Engines 1350 1.HP. 


DESIGNS, QUOTATIONS, AND ALL DETAILED INFORMATION, 


COAL BUNKERING 
VESSELS. 


HOPPER BARCES 


of any capacity. 


SPARE PARTS 
and RENEWALS 
supplied. 


COLD aw TIN 


RECOVERING 


A Speciality. 


— 2586 


BOTH AS TO DREDGING PLANT 


AND DREDGING GENERALLY, AND UPON ALL QUESTIONS AFFECTING THE RECOVERY CF 


GOLD, PLATINUM AND ON APPLICATION. 














7 
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CK, KERR 





& CO., LIMITED. 


Head Office: ABCHURCH YARD, CANNON STREET, LONDON, E.C. 
Branches: Manchester, Cardiff, Newcastle, Glasgow, Tokyo, Johannesburg, 


Sydney, Buenos Aires, Rio de Janeiro, Moscow, and Milan. 











High Efficiency and 
Close Regulation 
at all loads 


P< 


without complicated 
Governor & Control Gear. 








STEAM TURBINES. 








THE BLACKSTONE OIL ENGINE. 


STrATIONARYT TYTPws. 


For Crude Oil “ oe 16 to 120 B.HP. 
For Refined Petroleum ane 23 to 75 B.HP. 
PORTA BI:E I'L P=. 

For Crude Oil ee nn 15 to 30 B.HP. 
For Refined Petroleum _... 2} to 26 B.HP. 


Starts in < minutes. 
No Lamp required except for starting. 
No external flame when working. 











BRANOHES :— 
LONDON: 81, Cannon Street, E.C. 

Telegrams—‘‘ Engimanu, London.” 

a Central. 
ADELAIDE + . 61—63, Hindley Street. 
ALEXANDRIA. ie Se ae de la Gare du Oaire, 
AMSTERDAM .. o .. Spuistraat 6 and 8. 
ANTWERP a - > , Rue des Peignes. 
BOMBAY - ©. -. Marshall’s Buildings, Ballard Road, 
BUDAPEST ‘e -. VI Gyar-Uteza 5. 
BUENOS AIRES = .. 833 Calle Peru 335, 
CAIRO .. on -- Rue Bab-el-Hadeed. 
CALCUTTA -. 99, Clive Street and 25, Strand. 
Cc HRISTCHURCH, N.Z. South Belt. 
CONSTANTINOPLE- GALATA Grand Rue Mahmoudie, No. 142-146. 
DUBLIN . Dickies ey oy South Dock Street. 
EAST LON! DON (South Africa) Cambri treet. 
GERALDTON, W.A. . Marine Com 
GLASGOW ee ee -. 28, Graham Square. 
MELBOURNE .. os oh 585, Bourke Street. 
MILAN ., oo ée -- Via Palmero 8 
PARIS .. “ en .. 28, Boulevard ‘ae l’Hopita). 
SYDNEY ee ee -- 7, Bent Street. 
THE HAGUE .. os 6 26, Verhulststraat. 
TORONTO eo a .. Corner King and Simcoe Streeta. 
TUNIS .. os 109, Rue de Portugal. 

Telegrams—‘* BLACKSTONES, STAMFORD.” 2361 


Telephones—Nos. 307 and 308 (Two Lines). 
Codes used—LIEBER’S, Al, A BC (4th and Sth Editions’, 











From Photograph of a Blackstone 14 B.HP. Portable Oil Engine, Working Thrashing Machine in Tunis. 


BLACKSTONE & CO., L°- Stamford, England. 
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ROOTS’ wom “ACME” ROTARY PUMP. | 


ROOTS’ LATEST PATENT 
“ACME” BLOWERS. 


Belt-driven or fitted with Simple or Compound 
Engine or Electric Motor. 


For use with any make of Cupola, Smiths’ Hearths, 
Alkall Works, &c: 


For Ordinary 


and a". 4s, i ST me 
High Pressures ye ee ai ee TONG ce ‘L MOULDING 
up to10lbs. gi a ea Ot | ke ACHINES 
&c. 


per square inch. 


This illustration shows a Pump specially designed for pumping 42,000 gallcms of water per hour to a head of 140 ft., 
for use im a coal mine, and driven by electric motor. 








For Prices ona full Particulars apply to:— 


SAMUELSON & CO. LimiteD, | 


BANBURY, OXON. 
CONTRACTORS TO THE ADMIRALTY, WAR OFFICE, COLONIAL AND FOREIGN GOVERNMENTS. 


Eel 











THOMAS BROADBENT & Sons, LTD. 


Telegrams: BROADBENT, HUDDERSFIELD. Telephone Nos.: 102 & I00OI. 


ELECTRIC OVERHEAD > CHARGERS FOR RE- 
CRANES. r HEATING FURNACES. 


eneeee ena SLAB CHARGERS. 
BILLET CHARGERS. 
MAGNET CRANES. 
ELECTRIC CAPSTANS. 
OPEN HEARTH —~ LO bake | LOCOMOTIVE STEAM 


CHARGERS. | CRANES. 
Overhead or Ground Type. | HAULING WINCHES. 


OVERHEAD 


JIB CRANES. 
TRAVERSERS, 


PEDESTAL CRANES. 


STEEL WORKS CRANES A SPECIALITY. 


LET US SUBMIT DESIGNS AND ESTIMATES. 


Lacrence Powainey Hill, TC. wd Wer: FAUDDERSFIELD. NEW SD. High Bridge. 
Canadian Representative :—-Mr,. GEORGE H. TOD, 213, Manning Chambers, Queen Street West, Toronto. 











—— 


got te oa des uh es onbtte ob us ones 
We Wish all our Patrons and Friends 
“THE COMPLIMENTS OF THE SEASON.” 


and take the opportunity 
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of thanking them for 


favours extended to us 


a es ee ee ees ee ee ee 





during the past year, 
and trust that we may 
enjoy the privilege of 


continued confidence. 


Sad & Tad 





AGENTS: 


SOUTH AFRICA D. Drury & Co., 
Central House, Johannesburg. 


ow = —Louis Besse, 39, Rue de Lappe, 


Dean, Smith & Grace.Ltd. «ss: acumen 


CANADA—Mussens Ltd., Montreal 


Lathe Manufacturers’ - = KEIGHLEY, 2 angh see sitetagice 


—ss or so oer to or so om 26 om sw 





Mls Bes othe Hes oe Bes ote Bee ihe es othe Hes othe Bee thee othe Bee othe Fits othe Hes 3M 











{ese~ 

it. ins 

(ae ee 
i 


oes 





COCKBURNS LIMITED, nase Ace CARDONALD, N.B. 


Telegraphic Address: COCKBURN, GLASGOW. 
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c FIRTH & I> 7 


NORFOLK WORKS - - SHEFFIELD. 
London Office - - - - 8, The Sanctuary, S.W. . SeenON “ 
clongso 


RR, 
ad * y 








HOR TES 


THE LATEST DEVELOPMENT IN HIGH-SPEED STEEL. 
MAXIMUM OF EFFICIENCY COMBINED WITH ECONOMY. 


2637 


CRUCIBLE GAST-TOOL STEEL FOR DIES, PUNCHES, TAPS, &c. 









































The BRUSH Co's 


BOOK OF THE STEAM TURBINE 


is' now reprinted with considerable additions. A copy 

will be sent to any power plant engineer or other bona 

fide inquirer interested in the latest developments of 
Turbo-Electric Machinery. 


The BRUSH Electrical Engineering Co, Ltd, LOUGHBOROUGH & LONDON «, Kioxwey, wcy 
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i ? | NORE = | Hi 
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\ = The Boiler which iy 
a y SAR nd offers the advantage | | 


as 


WN we or of the highest evaporative 
dl efficiency, utilising to the 


court utmost the heat from the fuel ] 
burnt—the Boiler, in fact, 


R 
‘f hich embodi 
ei which embodies 
pod 

yi 


pay” ote lee 


* DAVEY. PAXMAN & COMPANY, 
COLCHESTER 


Paxman Economic Boiler a 


TTT TTT 
TTT Tee 


‘UNAFLOW 


STEAM ENGINES 


| 
| : 
! | 
| FITTED WITH — } 
| MANSA PATENT | 
|| LAY SHAFT DROP VALVE GEAR | 
| ano VERTICAL SPINDLE GOVERNOR. | 
! | 





















































STANDARDS FROM 100 TO 1000 BHP. 








Licensees and Sole Manufacturers in Great Britain: 


FULLERTON, HODGART & BARCLAY, Lrto, 
PAISLEY, SCOTLAND. rs 


~ a . 
et Ne Pet A Er ete” as“ 


























—o 
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WARSHIPS, CRUISERS, DESTROYERS, | 


PASSENGER ann CARGO VESSELS 


OF ALIA. DESCRIPTIONS. 





MARINE CASTINGS & FORGINGS. 
ARMOUR & DECK PLATES. 
PROJECTILES. 
a TOOL STEELS, for all Purposes. 
TORPEDO BOAT DESTROYER “SAN LUIS.” MARINE ENGINES & BOILERS. 


BUILT FOR ARGENTINE GOVERNMENT. 


CAMMELL LAIRD & CO., LID. 


HEAD OFFICE: CYCLOPS WORKS, SHEFFIELD. SHIPYARDS: BIRKENHEAD. LONDON OFFICE: 9, Victoria St., S.W. 


Ww AR D VERTICAL MILLERS. 


Our No. 2 Vertical Milling Machine is suitable 
for a wide range of work such as surface 
milling, edge milling, circular milling, slot 
milling, undercutting, &c., and is particularly 
adaptable to die sinking. 





























Ask for Full Particulars. 





Also:—HORIZONTAL PLAIN MILLERS, 
UNIVERSAL MILLERS, 
ALL-GEARED OR CONE DRIVEN. 


H. W. WARD & CO., Ltd., 89, Lionel St., 


BIRMINGHAM 


LONDON OFFICE:— 
401, Mansion House Chambers, 11, Queen Victoria Street, E.C. 
Foreign Agents:—Ixpia—Heatly & Gresham. AvstraLia—Thos, McPherson & Sori. 
Buenos Ayres—Nield & Co. Brussets—W, Steinhaus & Co. Vienna, CopENHAGEN 


Beruin, St. Pererssurc, Srocknuoum—Schuchardt & Schiitte. MonrreaL—Roper, = 4 
Clarke & Co., Ltd. Ho.itanp—Van Rietschoten & Howens, Rotterdam. 1665 No. 2 VERTICAL MILLER.—Capacity 28 in. by 10}-in. by 15 in. 
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‘HOFFMANN’ ACCURACY 


is always kept to the Highest Possible standard. All our Gauges are checked 
at very frequent intervals, and furthermore, our standards are submitted, every 
half-year for verification at The National Physical Laboratory. 





























? 

4 A special check is kept on the gauging department, by taking from stock and 
gauging by a specialist, a limited number of standard bearings. 

4 
STEEL BALLS and BALL BEARINGS of REPUTE. 

7 

é 


The HOFFMANN Mfg. Co., Ltd., 


CHELMSFORD, ESSEX. 


2039 

















oe | 
"| . ‘ 


26,800 
B.HP. 


OF THESE 
HAVE BEEN 
ALREADY 
INSTALLED. 














1000 BHP. IP. GAS ENGINE driving 700 K.W. Gncrator. 


| WILLIAM BEARDMORE & 00., LTD. 


GLASGOW. 


RELIABLE. =— BEF IOCimNT. 





2576 








SIMPY ..=E. 





WRITE TO US FOR PARTICULARS. 
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Addresses: | DRAGUE, LONDON. 





JOHN H. WILSON 


45-Ton Steam Excavator or Navvy. 


STEAM & ELECTRIC CRANES. 
CONTRACTORS’ PLANT. 


Head Office and Works: Dock Road, SEACOMBE, 


& Co, Lrp 


z 














Ref. No. 28 E. 1926 5-Ton Steam Loco Grab Crane. Ref. No. 24 E. 


STEAM CRANE-EXCAVATORS. GRAB CRANES. 
STEAM & ELECTRIC WINCHES. WINDLASSES & CAPSTANS. 


London Office: 15, VICTORIA STREET, WESTMINSTER. near BIRKENHEAD. 














GAS ENGINES 


NURNBERG 
TYPE 


FoR vss wits 


BLAST FURNACE, COKE OVEN o PRODUCER GASES. 


CAS BLOWING 
ENGINES 


to the largest sizes 
FOR 


BLAST FURNACES 
or BESSEMER 
CONVERTERS. 


CAS ENGINES 


(Nurnberg Type) 


40 1 4000 B.HP. 
Made to Drawings and Parti- 
culars supplied by M.A.N. 








Telegrams : 
“ LILLESHALL,” OAKENGATES. 


Telephone: 
No. 6, OAKENGATES, 


GAS ENGINES 


ELECTRIC 
GENERATORS, 


Parallel Running Guaranteed. 





Estimates submitted 
for Complete 
Power Stations. 





LOW WORKING COSTS. 
HIGHEST EFFICIENCY. 


THE LILLESHALL COMPANY, Limite 


Engineering Dept.: OAKENGATES, SHROPSHIRE. “a 
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Telegrams : Te $: 
} “ Vaunting. 5113 Central & 
a Manchester.” 256 Openshaw 
; 
VAUGHANS 
V  asaaan 

& = ep wee 
t 
- L\ 
: —— =] 
| ELECTRIC TO SUIT \ 
j OR ANY \ 


HAND.-POWER. LOAD & SPAN. 

















\ EMBODYING FOR : MANY HUNDREDS 
OVER 25 YEARS ALL CLASSES OF IN USE 














SPECIAL EXPERIENCE WORK AT HOME & ABROAD 
VAUGHAN & SON, L™ MANCHESTER. 









































je JOHN LYSAGHT, Limiren | 


a hb NEWPORT (MON.) "LONDON q 


Ses oa os ; ' LONDON 
OFFICES : — } OFFICES: 

ST. VINCENT’S 36, 

IRONWORKS, | CRRACECHURCH 
BRISTOL. STREET, 


E.c. 


ASHTON SWING BRIDGE. Constructed and erected for the Bristol Corporation Docks by John Lysaght, Limited. 
Length of Swing Span 220 ft., weight on centre pier 1000 tons, total weight of Steelwork in Bridge 1700 tons. 1841 


=» | BRIDGES. GIRDERS. ROOFS. BUILDINGS. 
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GARDNER PATENT GRANK PIN TURNING LATHE 


Enormous Saving in Grank Pin Machining Time. 











(FULL PARTICULARS ON APPLICATION.) 


SOMETHING QUITE NEW! 





L. GARDNER & SONS, L?: 
Patricroft, 


MANCHESTER. 


"Telephones: 284 and 46, ECCLES. 15-in. CRANK PIN TURNING LATHE. 


“SUCKLING” WATER-TUBE JBE BOILERS 


DISTINCTIVE FEATURES: Perfect Circulation. large Water Storage. Ample Steam Space. 
Clean Heating Surfaces. Saving in Space, Weight, &c. Highest Efficiency. Duwr STzBam. 


ECONOMY OF FEUVUEX. 




















Unsolicited Testimonials 








What Users “oi 


“The Boilers you sent out are 
giving absolute satisfaction in every 
respect.” 





ii 


i 
will |4 

a 

. 7 
- ~ - 
\ etre Sane 6. 2 oe, 

Se A NR 
eee 

Bay 
r ew! 
; oe @ | 
| 14 
: rr eie 
f | 
| 











“Boilers working extremely well.” 








‘Supply another similar in every 
respect to last large one.” 


** No trouble whatever.” 





“ The evaporation per square foot 
of heating surface is very high in 
comparison with most types of Water- 
tube Boilers, and the steam produced 
is practically dry.” 

















SOLE MAKERS :— A High-class Boiler at Moderate Cost. Suitable for Export. 


THOMAS BEELEY & SON, Ltd., Hyde, MANCHESTER. 


Telegrams—BEELEY, HYDE. See our Advertisement a fortnight ago 
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TURIN 
EXHIBITION, 
I9II, 
HORS 


WHEN CONSIDERING 


CHAINS 


FOR POWER TRANSMISSION 
remember that 













































BRAMPTON’S 
CONCOURS, have an established reputation for 
MEMBER OF EFFICIENCY, BRAMPTON 





LONG LIFE & 


UNFAILING SERVICE. 
wt 2343 


Our Book “Power Transmission 
by Chain,” contains much useful in- 
formation on the subject. We send 
it, post free, 

Our advice on any proposition— 
great or smali—is always at your 

disposal, 


THE JURY. 


BROS., 
LTD., 
BIRMINGHAM. 

































SOLE MAKERS OF 


A S 


“PATENT SUSPENDED 


CRUSHING ROLLS. 


SOOOOOOOOOOHOOOOOOOOEOD 


ADVANTAGES : 


PRODUCT GRANULAR. 

LARGE OUTPUT. 

SMALL POWER. 

REDUCED COST -OF 
CRUSHING. 


SOOOSSSSOOOOOOOOOOOOOOS 


WEARING PARTS IN 


ALLEW’S <Si> MANGANESE 


STEEL. 


CASTINGS, TOOL STEEL, FILES, Erc., 
IMPERIAL STEEL WORKS, 


SHEFFIELD, 





= See ae Ae a 


BERNARD'S PATEN’ 















_ SHEFFIELD. 
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are the most intelligently-evolved 
and most practical means of piston 
packing that engineering science 
has given the World. 


On the instant of entering your 
service they become money-savers, 
dividend earners. 











It will pay you to learn more of 
their merits. Fully explanatory 
literature free and post paid. 


Ronald Trist & Co., Ltd., 


Makers of the well-known Thermofeed 
Regulator or Boiler Feed Controller. 


4, Lloyds Avenue, London, E.C., England; and at 
62, Robertson Street, Glasgow; also Branches at 
16, South Castle Street, Liverpool; Paris & Vienna. 


Telegrams and Cablegrams - RESVALAR, LONDON-—GLASGOW 











HEAD, WRIGHTSON & CO., Limirtep, 


TEaCoRNABHYT & STO CE TON-ON-TEES. 
TELEGRAMS : ‘ TEESDALE, STOCKTON-ON-TEES.” LONDON OFFICE: 5, Victoria Street, Westminster, S.W. 


MAKERS OF GOAL SHIPPERS & HOISTS OF ALL DESCRIPTIONS. 





Dock RR ea Se ae - ~ | Colliery 
Gates, 5 ; i ; 5 € et. J , 33 . * : ele, Se : pth ix. : 2 and 
Plant. 





Blast 


Plants. es | abit arene ie S sare Conveyors. 


Steel 
Wagons. saan Holders. 


GREAT_CENTRAL RAILWAY, NEW DOCKS, IMMINGHAM. 


BRIDGES, ROOFS, TANKS, BUNKERS, HEAVY CASTINGS. 
SS SS 
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| TANGYES OIL ENGINES. 





= < oe > y ; 
~~” " te te 4 





515eY Se No, 303 B. 











TANGYES 1 LT2+  pieminauam. 


















| The only machine with the Double Lock. 














| (Churchill 


The Double Lock 


on these Cincinnati Gear 
Cutting Machines 

means that the cutter slide is 
absolutely locked until the work 
is indexed, and the indexing 
mechanism is absolutely locked 


while the cutter is feeding. 


This adds very greatly to the 


value of this machine. 





We have several sizes in 
Stock. May we quote you? 
































CHARLES: CHURCHILL & CO., Lr»., 


9-15, LEONARD STREET, LONDON, E.C. Birmingham. Manchester. Newcastle-on-Tyne. Glasgow. 
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PUMPS All classes of direct-acting pumps—feed, 


ballast, oil fuel, general—for land and 
marine service. Over 30,000 Weir Pumps 
in use. 


FREDHE ATERS The vases an <a " the simplest and 


most efficient for marine use. Surface 
type with latest improvements for special 
conditions—land or marine. 


AIR PUMPS va “ Dual ” panece is -. acme of 


design for the attainment of high vacua. 
Unequalled for turbine installations. 








CONDENSERS The Weir Uniflux Condenser represents 


the greatest advance in Condenser design 
of recent years. Adopted by 17 Admiralties. 
In use for over 7,000,000 HP. 


EVAPOR ATORS Latest oo for production ¢ feed make- 


up and drinking water. Special plants for 
land service. 


G. & J. WEIR, Ltd., 


Specialists in Auxiliary Machinery, 


CATHCART, GLASGOW. 
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Pumping Installation in Sa. Gertrudis & Guadalupe Mine, Pachuca (Mexico) [2 Pumps, each 800 gallons per min., 1360 ft.] 


Sutzer Hich-Lirt GentriFucAL Pumps 


Over 3,600 Pumping Installations supplied, aggregating over 450,000 H.P. 


Further Specialities: 


Steam Engines of all sizes, Horizontal and Vertical; Uniflow Steam Engines—Steam Boilers of 
all systems—Slow and High-speed Four and Two-stroke Stationary Diesel Engines; Directly 
Reversible Marine Engines—Medium and Low-Lift Centrifugal Pumps ; Sinking Pumps—Fans of all 

kinds—Ice and Refrigerating Machinery—Heating Installations. 2345 








WINTERTHUR, SWITZERLAND. 
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SIEMEN 


HIGH-PRESSURE 
SWITCHBOARDS 














Tae 
te ‘ nu 
(8 .dbisaid 
WYM WY BaT ny | 


INTERIOR OF 
10,000 VOLT SWITCHBOARD 
AT A COLLIERY IN SOUTH WALES. 


SIEMENS BROTHERS DYNAMO WORKS LIMITED. 


Head Office: Supplies Dept. & Stores: ** Tantalam’’ Lamps & Fittings : 


CAXTON HOUSE, WESTMINSTER, 8.W. 39, UPPER THAMES STREET, E.C. TYSSEN STREET, DALSTON, N.E. 
Felephone GERRARD Telephone: LONDON WALL 8270. Telephones : CENTRAL 8887/9 & DALSTON 2440. 
Telegrams: SIEMBRALOS, LONDON. Telegrams: SLEMOTOR, LONDON. Telegrams: SIEMODYN, LONDON. 

Werks ; STAFFORD. 
BRANCHES : 

AUCKLAND (N.Z.). BUENOS AYRES. CAWNPORE. JOHANNESBURG. RIO DE JANEIRO. TOKYO. 

BANGKOK. CALCUTTA. DUNEDIN (N.Z.). MADRAS. } SHANGHAI. 

BIRMINGHAM. DURBAN. 


OB8AKA. TORONTO. 
MANCHESTER. 4 SHEPTELD. VALPARAISO. wii 
RDIFF. GLASGOW. LBOURNE. NGAPORE. NGT 
BRISTOL. , HONG KONG. MEXICO. RANGOON. SYDNEY. WINNIPEG. 
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RIGHARDSONS, WESTGARTH & CO.,LD. 


HARTLEPOOL. MIDDLESBROUGH. SUNDERLAND. 





Standard Sizes up to 15,000 KW. 


SOLE MAKERS IN THE UNITED KINGDOM OF 


BROWN-BOVERI-PARSONS ~~ 


IMPULSE-REACTION STEAM TURBINES 








! 
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~VICKERS umieo. 





WARSHIPS; COMMERCIAL SHIPS. 


ICEBREAKERS, DREDGERS, AND OTHER SPECIAL CRAFT. 


FLOATING DOCKS. 


FLOATING CRANES. 











HIGH TENSILE 
STEEL TYRES 
* Australia 
Brand.” 


LOCOMOTIVE 
CRANK AXLES. 


STRAIGHT AXLES 
for LOCOMOTIVES, 
CARRIAGES, and 
WAGONS. 


a 





FS 


ES me 2. oe 


SG 
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stunt ~~ 


— fous 








VIEW OF _ SHIPYARDS, BARROW-IN-FURNESS. 


Naval*Construction bisrrsiod BARROW-IN-FURNESS. 


HYDRAULIC FORGING PRESS OPERATING UPON LARGE HOLLOW MARINE SHAFT. 


River Don Works, SHEFFIELD. 


Agent for France: 


EUGENE BUISSON, 9, Rue de Nemours, Paris. 





FORGINGS and 
CASTINGS OF 
EVERY 
DESCRIPTION. 


STAMPED and 
FORGED 
MOTOR CAR 
PARTS. 
HIGH-SPEED 
and other 
TOOL STEEL 
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BOARD OF TRADE BOARD OF TRADE 
SUSPENSION BULB FOR OTHER 
FURNACE CORRUGATED TYPES 
15,000. 14,000. 
_ The HIGHEST 
STRONGEST FACTOR of SAFETY. 
FURNAGE UNIFORM 
MANUFACTURED. THIGKNESS. 


CREATEST DIAMETER OF FURNACE EVER OFFICIALLY TESTED TO COLLAPSE. 


TEE LEEDS FORGE Co., 


LONDON AGENT: Mr. JOSEPH HALLETT. 70, FENOHUROH Sr., E.C. 


Limirep, LHBDS. 


Telegraphic Address: ‘‘ Enervous, Lonpon.” 














PETER BROTHERHOOD, 2 


PETERBOROUGH, 


Contractors to the British and other Governments, 
London Office: 683, PARLIAMENT STREET, WESTMINSTER. 









Telegraphic Address 
“BROTHEKHOOD, PETERBOROUGH.” 
“BROTHERHOOD, PARL., LONDON.” 


AIR « GAS 
COMPRESSORS 


FOR ALL PURPOSES and ANY PRESSURE. 


2628 


Telephone: 
70, PETERBOROUGH. 
4683, VICTORIA, 








Also High- “Speed Steam Engines and Turbines, Air Engines, Dynamometers, Fans, &c. 


W. H. ALLEN, Son & Co, Lia. 


QUEEN ANNE'S CHAMBERS, WESTMINSTER, S.W. Queen’s Engineering Works, BEDFORD. 


"= “CONQUEROR” CONDENSING MACHINERY 


(Surface Condensing Plants and Jet Condensing Plants of the Low Level and Barometric Types). 


HIGH HIGH 
EFFICIENCY. VACUUM. 

















Low Power Reouirep 
FOR 2680 
Drivina Pumps. 


SMALL Quantity 
OF 
CIRCULATING WaTeER. 


—____— MOTCR-DRIVEN SURFACE CONDENSING PLANT. 
25,000 Ibs. of Steam per Hour. 27 in. Vacuum); 
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If you are interested in getting a vacuum for your steam power plant and have difficulty 
with the ordinary methods, probably through lack of water, you should consider the 


EVAPORATIVE i 4 AS = ro CONDENSER. 


We illustrate the complete plant below. It is an entirely self-contained unit for the 


production of vacuum. It requires merely to be installed on your foundation, connected 
to your exhaust pipe, and supplied with power. It uses, normally, PART of the hot 
condensed discharge from its own air pump as circulating water. It requires NO 
additional tanks or water supply, therefore the plant is specially adapted tor localities 


where water is scarce, 


The plant is not exposed to the weather, and will remain tidy and clean in appearance 


through long periods of continuous working. The weight and floor space required are 
It is perfect in mechanical detail, absolutely reliable, and requires little or no 
attendance. It is not an experiment, but is giving satisfaction in Europe, South Africa, 


South America and India. We can arrange it for belt, rope, or motor drive, 


Telephone—No. 133. y D. 
Telegrams -— FRASER. a 


AGENTS :- 


Mr, LLEW. R. LESTER, 69, Basinghall Street, London. 2387 
Messrs. B. W. LUMLEY & CO., Milton Buildings, Deansgate, Manchester. ARBROATH 
a 


Mr. ALEXANDER EWING, 62, Robertson*Street, Glasgow, 


very sinall. 
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RICHARDS’ =] 
PERFECT PULLEYS. 


Guaranteed to Run True on the Shaft. 



















CAST 







IRON Richards’ Also Shafting, 
Make. Couplings, 
CENTRES. — 







MILD Pedestals 


STEEL so ctners of all 
oe descriptions. 


Catalogue on application to 


SR ceorce RicHARDS: co... 


Broadheath, near Manchester. 






© 0 ot ee 
















WHOLE PULLEY. SPLIT PULLEY. 


PATENT SILENT AIR COMPRESSOR. 


Speed up to 2. SPECIAL FEATURES. 
























ions per 
400 Revolutions p HIGH SPEED. 
Minute. 
ACCESSIBILITY. 
SILENT RUNNING. 
FORCED LUBRICATION 
> 
7 
) 
{*ITTEO WITH OUR NEW PATENT MULTIPLE PLATE VALVES. 
ALL SIZES UP TO 4000 CUBIC FEET PERZ>MINUTE. Complete Catalogues will be sent on application. 
Amongst the users of these Compressors are the following well-known firms :— 
Sir W. G. ARMSTRONG, WHITWORTH & CO., Ltd., | THE GLOBE PNEUMATIC ENGINEERING CO., Ltd., | MATHER & PLATT, Ltd., Salford, Manchester. 
| ' Newcastle-on-Tyne. Lendon. KERR, STUART & CO., Ltd., Stoke-on-Trent. 
STOTHERT & PITT, Ltd., Bath. | S. G. MARTIN & CO., St. Petersburg. SKINNINGROVE IRON CO., Ltd., Garlin How, Yorks. 
J. HOWDEN & CO., Ltd., Glasgew. THE GENERAL ELECTRIC CO., Ltd., Witton, SANDYCROFT POUNDRY CO., Ltd., Chester. 
GLANMOR POUNDRY CO., Ltd., Glanmor, Lianselly. Birmingham. 
London Agents for Air Compressors: J. F. WOLFF & CO., Ltd., Sanctuary House, Westminster. Telephone No. 562 Westminster. 741 







TiILGHMAN'S PATEBNWT SANWDYPD BIAST OO.~., 1:7 3DTD., 


BROADBHEATH, ncar MANCHES TBH. 
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BAILEY’S TESTERS 


USED BY THE BRITISH AND MOST FOREIGN GOVERNMENTS, THE LEADING UNIVERSITIES, TECHNICAL 
6 SCHOOLS, RAILWAYS, CONTRACTORS, IRON AND STEEL WORKS. 











“PRINCESS OF THULE” 6041.—DEAOWEIGHT 
PUMP. Packs in small leathe: (Table Pattern). BOILER TEST PUMPS ND STEEL TESTER HYDRAULIC TEST PUMP. PRESSURE 


case; weighs only 19 Ib. 300lb. - £10 To 25 tons Tensile Strem - £130 For Marine Boil a GAUGE TESTER 
Price to test upto 300 Ib. £8. Made to British Standards. ol BS 0 » Gb ueibts eee Te 20. - £101. 
“ » S00lb. &® 10s. Price to 1000 lb. £14 10s. 50 tons, with Grips for £25 500 Ib. +» 300 Ib. e £18 
oy ” 


Tensile, Transverse ” re ATS . 
and Orushing Tests £250 £30 ., » 1000 Ie, ge users of gauge 


Bailey's OIL TESTERS 


Supplied to the Admiralty, the 
large Steamship Companies, the 
Principal Railways, &c. 


The LONGRIDGE BOILER TEST CEMENT TESTER 5100. —M YORAULIC IRON 
A 











The ‘WHITE STAR" LINE says: 


‘*We may say that the machine is all that we 
can wish for our work, and we are very pleased 
with it in every way.” 


AUSTRIAN LLOYDS says: 


‘** With reference to the Oil Tester supplied by 
you last year, I am pleased to say that we are 
quite satisfied with “Se results, which have enabled 
us to provide our fleet with a suitable lubricant 
for the yearly supply.” 











we 
ey omen © 


5153.—BAILEY’S PATENT PRESSURE AND VACUUM GAUGE TESTER. 
Tests any Gauge from 1 to 2000 Ib. per square inch, 
5040.—As above to 500 Ib. 5040 T.—To 1000 Ib. 
GAUGE THSTHRS. " ichetalinaammaiicdamie tieeie. 
Supplied to nearly all Governments and large Users of Gauges, British Admiralty, North- i dhe —— British otet on Se tae Gee ag “ 
Eastern Railway Company, London & North-Western Railway Company, &c. PP ¥ . = 


csstiem| W. H. BAILEY & GO., Ltd., “tts, Salford, MANCHESTER, | 222: 


























Dec. 27, 1912.] 


ENGINEERING. 


[SUPPLEMENT page v) 5? 
















Even without the metal studs, Lion 
Packings would be as good as any 
other Packing on the market, for 
they are made of the best selected 
materials, and when acted upon by 





the working pressure, automatically 





gives absolutely tight service with- 





out undue pressure on the fod. 





PATENT 


EXPANDING TYPE 


PACKING 


WORK SUITABLE FOR SUPERHEATED STEAM 


SEND FOR FULL PARTICULARS 
Look For THIN RED LINE 


REFUSE ALL 


SOLE PATENTEES 


James Walker «x C°T 


LION WORKS, GARFORD STREET, WEST INDIA DOCKS, 





& MANUFACTURERS 


LONDON, E. 


qd Therefore the advantage ot metal 


studs places Lion Packings in a 


class by themselves, for it unites 
in them the advantages of both 





Combination and Metallic Packings 


IMITATIONS 





with the disadvantages of neither. 












il The studs are so placed that they 





touch the rod at all points, thus 





securing a complete metallic wear- 





ing surface which reduces friction, 





does away with the scoring of the 





rod, and leagthens the life of the 





packing. mn 


dod 
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DIESEL ENGINES é‘ 


SUPPLIED BY US ENSURE THE FOLLOWING, 
AMONG OTHER, ADVANTAGES: 
Economical Consumption of -Cheap, Low-grade Oil Fuel, and Lubricant. 
Ease of Starting, Safety, and Regularity at all Loads. 


Long Life, Absence of Breakdowns and no Stand-by Losses. 
Saving in Space, Weight, Wages, and Cost of Engine-Room Construction. 


MANUFACTURED IN SEVERAL SIZES UP TO 


6000 B.H.P. 











Full information, with Estimates, sent on receipt of requirements. 236 2 





TELEGRAMS: 
** DIESELBEN, LONDON.” 


HATHORN - DAVEY wetitw PUMPS 


TEL.: CITY 2245 (3 lines). 








One of Eleven supplied to one Gold Mining Group. Each to : 
raise 12,000 gallons per hour 750 feet high. Belt-driven Pump for 1100 feet lift. 


One of Two supplied to a Gold Mine, each to raise 90,000 
geilons per hour 600 feet high. 





——_ 











Belt-driven[;Pump, to force 500 gallons per minute against a vertical head of 2300 feet. elctrialy-riven Purp, te dlr ,90,00 gallons of water in 12 hours? 


HATHORN, DAVEY & CO., ito, LEEDS. 
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‘Sentinel’ Patent 
Stop Valves 


Continuously Efficient 








Vv is7z 





vis73 


No. 203 
Code Word: Apercu 


No, 201 
Code Word: Apercibo 


SPECIAL FEATURES 


1. Slight Loss of Pressure.—The passages are 
practically full area, and the flow of steam being 
directed in easy curves the loss of pressure is 
negligible. 


- 
a 
= 
= 

_— 
= 
-_ 
_ 
i 
= 
= 
= 
- 
= 
= 


SPECIAL FEATURES 


8. Erosion Prevented. — Chamfering the seats 
combined with the shape of the 
internal valve throws the steam 
clear of the faces. The pro- 
jection on valve throttles steam 
till faces are clear. 


9. Chattering Eliminated.— 

The internal valve receives ~ 

pressure from the spindle below 

the level of its working face, 

and so does not chatter and 

bruise itself, which effect rapidly 
® destroys ordinary valves. 


10. Water Hammer is avoided by the cylindrical 
part of the internal valve practically fitting inside 








2. Strength.—The Chests are of best Scotch iron, 
and their carefully rounded shape gives them great 
strength. The section of flanges is arranged as 





~ ¥I668 


USUAL WAY) 





SENTINEL WAY. 


sketch, thus avoiding the crystallization and weakness 
inherent to the usual design. 


3. Ample Packing Box.—The covers, too, are of 
great strength, and are provided with specially deep 
stuffing boxes, which require packing seldom. 





4. Fool-proof Gland.—The Gland is of special 
design, and does not bind > 

on the spindle as is usual if 3 : — . ; . a 
unevenly tightened. Gentine WAY. USUAL wiv) 

seating ring. The first turn of hand-wheel lets but 
V.1S66. little steam pass. 





5. Re-packing under steam 
may be effectei after open- . 
ing the valve wide (see A @ 
section). ? 


6. No Loose Seats.—The 
seating ring is of hard 
Admiralty bronze. It is 
screwed into the chest and 





11. Rotating Valve.— Every time it is opened the 
d ; = internal valve rotates and finds a new position, thus 
Catalogue 255, illustrating and giving full par- keeping the faces level. 

. ° ” 12. No Binding.—The spindle is of nickel steel, 
cannot loosen. ticulars of these and other ais Sentinel Valves having peastloally the cnuve costiclent of cupensien 

. ; ° . . i ’ dle, too, bo: 

5, gree oe as for Steam and Water, will be sent on application. jhe fimes'as stone as bronze spindles vsualy 
above condensation level, and so the valve is tight, fitted, — we will supply if required without 
hot or cold, wet or dry. extra charge. 


For satisfaction always use and specify “Sentinel” Valves 


ALLEY & MACLELLAN, Ltd 


Sentinel Works 
iii Polmadie, Glasgow actin 


ALLEY, GLASGOW 


Messrs. Alley & MacLellan, Limited, Polmadie, Glasgow 
Please send (“) a copy of your Catalogue 255. 




















Name 
Address 
Ref. Eg. 





























60 [SUPPLEMENT page ViI!} ENGINEERING. [Dec. 27, 1912. 


HUDSWELL, CLARKE & CO., LIMITED, 


Railway Foundry, LEEIDS. 


LOCOMOTIVES 


For Main or Branch Rallways, Gontractors, Ironworks, Gollieries, &c. Made to suit any Gauge of Railway. 











Established Telegraphic Address: 





1860. ae “LOCO, LEEDS.” 





PRICES, PHOTOGRAPHS AND FULL SPECIFICATIONS ON APPLICATION. 
Ox.=E! 


wml ~~ “RODGERS FULL» ws” 


(REGISTERED), 


WROUGHT IRON THROUGHOUT, RIM, ARMS, AND BOSS. 








CESS SSCS SSCS STCSSS THAT CCSS SSS SCERSKESSSCABASHAKRASSERARAEARASaSeseeseeses saneee, 


PTT 
TTI 


2 r at a - hh. We" Vas me a ore i ag? . 


FORGINGS of every 
kind and sise. 


ae ome STRUCTURAL WORK 
~ ——— —— EPA Se Pr orden SS STEEL AND IRON 
EISENHUTTE OBERHAUSEN, BLAST FURNACE GAS ENGINE, 1500 HP. CASTINGS. 
Agents: HERMANN WEDEKIND, Ltd, 110, Fenchurch Street, London, E.C. 
Agents for Scotland and Ireland: WILLOCK, REID & CO. Ltd., 100, Hope Street, Glasgow (General Agents for Gas Engine Work). 
Agent for the East Coast between the Humber and Tyne : ette HAROLD 4G. EARLE, Milburn House, Newoastic-on-Tyne. 
General Sales Engineer for all Engine Work and Plants: Sa a JAMES TURNBULL, 3, New Street, BIRMINGHAM. 


wy » awa & 
Again ~ ees R RMR: ye Saabs peas a wove8 sense 


ered alameda teenies > JSSRSRSSESRRSSESERSESSESS pedir Peat 
Q 


f 
BSSSSESTRESTSRRERRESECEREESEAEE weaeee 
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ALFRED HERBERT Ltd. 


Fox Multiple Drills 


These machines will take full advantage of modern High 








Speed Drills. Each spindle has independent vertical 
adjustment, so that drills of different lengths can be 
adjusted to start drilling together. The patent universal 
joints are of extra large proportion with hardened wearing 
surfaces. Pump and connections can be furnished giving 


an independent supply to each spindle. 


Made in sizes ranging from 30 7s-in. holes to 1o 3-in. holes 


DRILLED SIMULTANEOUSLY. oa 


J Metin. uno Head Office @ Works : COVENTRY. 











CONTRACTORS TO THE BRITISH ADMIRALTY, WAR OFFICE, INDIA OFFICE, 
CROWN AGENTS FOR THE COLONIES, AND FOREIGN NAVIES. 








SPECIALI TIES. 


HIGH-SPEED MARINE ENGINES. 
‘*MUMFORD” PATENT WATER-TUBE BOILERS. 


Supplied to British Admiralty for Steam Cutters, Pinnaces, 
Launches, Torpedo Boats, &c. 





MARINE ENGINES of all Types 


For Launches, Yachts, Tugs, &c., &c., Stern Wheel and Shallow 
Draught Vessels. 


PUMPS for all duties. 


MARINE AUXILIARIES ASH HOISTING ENGINES. 
FAN ENGINES. * 











— SEND YOUR ENQUIRIES TO — 


eee Street Engineering Works, COLCHESTER. 


A. G. MUMFORD. Ltd, 
| 
| 


er ar ear ear ee ae eee u 




















ENGINEERING. (Dec. 27, 1912. 





E@ BERS; 
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(OAT He Ge Ee S 











London, E.C. 
Norfolk House, 
A Laurence Pountney Hill, 
Cannon Street. 
TELEGRAMS—LOCOMOBILE, LONDON. 
TELEPHONE—LONDON WALL, 7747. 


Allahabad, 1911: GOLD MEDAL 


Dresden = evan “GRANDS PRIX. PATENT SUPERH T SUPERHEATED | STEAM 


Locomobiles 


SELF-CONTAINED COMPLETE STEAM POWER PLANT. 


ALL SIZES UP TO BOO BHP. 


The most Economical and most Reliable 
Motive Power for all OS8€S. x3 


mecerorenewr arenes LOWEST GENERATING COSTS. 


LOCOMOBILES installed in Soudan Government Pumping Les. per B.HP. per Hour FoR A 
Station, El-Taiba, Soudan.  eCONSUMPTION -E8D> ~"Sranvard 100 B.HP. LocomosiLe. 


Unsurpassed {or Reliability, Durability, Steady Running, Ease of Attendance and Small Space occupied. 
Tota ProoucTion over 900,000 HP. 
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G.E.C. 


For Lighting 
and Traction. 








The G.E.C. GWitton Engineeritg 
Works are equipped with the most 
modern tools and appliances capable 
of handling units up to5000 KW. 
G.EC. MACHINES can be seen in 
the Central Stations of the largest and 
most important cities of the world, as 
well as in ithe Power Houses of the 
largest Mining and Industrial under- 
takings. 
Complete Electrical 
Equipments 
for all Industrial purposes, 
Designed Manufactured and 
supplied. 
Estimates on receipt of particulars. 
Lists and Illustrated Bulletins post 
Sree on request. 


The General Electric Co. , L': 


HEAD OFFICE:— 
67, Queen Victoria St., LONDON, E.C. 
Branches 





Manchester, Glasgow, Birmingham, 
Sousa tle, Cardiff, ee Belfast, Bristol, 
Swansea, _ Live rpool, Leeds, Sheffield, 
Nottingham, &c. 














One of the Bays at t Bitton Engineering Works near Birmingham. 


ee 
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ELECTRIC PLANT 
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EFFICIENCY 





PLAIN MILLING MACHINE. 


28 in. by Nin. by 20 in. 


Minus. 


COMPLICATIONS. 


IN this new design, we have combined the essential 
elements of a high grade manufacturing Miller with 
every operating convenience, and our usual high standard 
of accuracy in construction. The machine has a power- 
ful belt drive with 12 changes of spindle speeds, a change 
feed gear box giving eight easily obtained feed changes, 
and possesses strength and rigidity consistent with the 
requirements of modern practice. The closed in or solid 
construction of the knee contributes to the stiffness of 
the table under heavy stresses and prevents the setting 
up of destructive vibrations. 


We build the machine as a Plain Miller as well asa 


Universal Miller, and can offer early delivery of both 


types. 


There are no complicated costly mechanisms which 
have no practical value for 9y per cent. of the work of 
the average machine shop. 2455 


GREENWOOD & BATLEY, LIMITED, LEEDS. 
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TRACING PAPERS. 
TRACING CLOTHS. 
DRAWING PAPERS. 


PHOTO PAPERS. 





MOUNTED PAPERS. 


DRAWING BOARDS. 


PHOTO COPYING 
MACHINES 
OF ALL KINDS. 
CONTINUOUS 
ELECTRIC COPYING 
MACHINES. 


CONTINUOUS 
PHOTO PRINT 
WASHING and 


TEE SQUARES. DRYING MACHINE. 
DRAWING 


DRAFTING TABLES. oy aa ik, | INSTRUMENTS. 
EVERY REQUISITE | ce wer ee SURVEYING 


FOR THE a ; sf 1 RUMENTS. 
DRAWING OFFICE. et fF NSTRU Ss 























HALDEN'S DUPLEX RADIAL ELECTRIC PHOTO COPYING FRAME 
Is now fitted with an entirely new cover stretching device which gives perfect contact over the whole surface of the glass plate. The illustrations 
show the latest model, both in the vertical and horizontal positions. It is the most reliable apparatus extant for prints of limited size. 


ESTIMATES AND FULL PARTICULARS ON REQUEST. 


J. HALDEN & CO., Ltd., manchester 


LONDON. NEWCASTLE-ON-TYNE. BIRMINGHAM. GLASGOW. LEEDS. 


DAY, SUMMERS & CO., Limited, 


ENGINEERS, BOILERMAKERS, Northam Iron Works, SOUTHAMPTON. 
SHIP & YACHT BUILDERS, 





Telephone—No. 48. Telegrams—‘ ‘DAY, SUMMERS, SOUTHAMPTON.” 











tet" 


P.S. “PRINCESS MARY.” 653 Tons. I.HP. 1000. Designed and built by D., S. & CO., Ltd. 





Specialities 1—STEAM TRIPOD TRAVERSING SHEERS (Land and Floating), and 
HAULING-UP SLIP MACHINERY. a 
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CROSSLEY OIL ENGINES 


SPECIAL FEATURES :— SPECIAL FEATURES :— 


Great Reliability. Quick and certain starting. 





























No excessive pressures. 

Constructed of finest 

materials, highest class 
workmanship. 


Low fuel expenses. 
Simplicity — No skilled attention necessary. 


Low maintenance 
charges. 


ILLUSTRATING 50 B.HP. SEMI-DIESEL TYPE. 6166 


CATALOGUES AND FULL PARTICULARS ON APPLICATION. 


CROSSLEY BROTHERS, Ltd., Openshaw, MANCHESTER 


COWANS, SHELDON & Go, E: CARLISLE 


TELEGRAMS :—" ST. NICHOLAS, CARLISLE.” 























LONDON OFFICE:—38, VICTORIA STREET, WESTMINSTER. 
Al and ABC (&th Edition) Copes USED. 


eS 






ee, 
ary 


Li 


8 





ELECTRIC 
TRANSPORTER. 


2198 


on HYORAULIC * a al TRMERSERS . 
"TURWABLES . TRANSPORTERS. 
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THOMAS SHANKS & G2 JNstove. 


Makers of all sizes of 
LATHES for TURBINE ROTORS. 
LATHES for CRANK SHAFTS. 
LATHES for SHAFTING and GUN FORGINGS. 
LATHES for SURFACING and BORING. 
LATHES for SCREW-CUTTING. 
TURBINE CASING BORING MACHINES. 
HORIZONTAL DRILLING and TAPPING 

MACHINES. 

VERTICAL DRILLING MACHINES. 
RADIAL DRILLING MACHINES. 


VERTICAL & HORIZONTAL 
PLANING MAGHINES 


(See Illustration). 
GENERAL PLANING MACHINES. 
PLATE EDGE PLANING MACHINES. 
SLOTTING MACHINES. 
SHAPING MACHINES. 
VERTICAL BENDING ROLLS, &c. 

















VERTICAL AND HORIZONTAL PLANING MACHINES. 


Tne above Illustration shows our largest size 23 ft. by 25 ft. WE GUARANTEE QUICK DELIVERY. 

















CLARKE, CHAPMAN & GCO., Ltp., 


VICTORIA WORKS, G ATE SHE AD. a . 


Telephones : 


GENERAL & ELECTRICAL ENGINEERS & BOILERMAKERS. “27° 
SPECIALISTS 


SHIPS AUXILIARY MACHINERY 


WINCHES. 


2451 


LONGON OFFICE: 


50, FENCHURCH STREET. 
Telegrams—“ Oyclops, Pen, London.” 



















Dec. 27, 1912.] ENGINEERING. ‘ [SUPPLEMENT page xv] 67 


“A 











Double Header !” 


Two Spindles— Two Sets of Tools — 


Two. Similar Cuts at the same time. 


A wholesale: producer, possessing many 





unique advantages, contrived for getting 








out work in large lots. HARTNESS Dotble Spindle Turret Lathe. 





Engineers from all over the World are calling at our Show-Room to see it, 


And we hope to see You! 


JONES « LAMSON MACHINE COMPANY 


97, Queen Victoria Street, LONDON. er 


NEUMATIC HAMMERS 


BRITISH MADE. 

































For Chipping, 
Caulking, 
Riveting. 


He INGERSOLL-RAND -. 


INC. IN U.S.A.) 


165, QUEEN VICTORIA ST., LONDON. 


PARIS, FRANCE: 32, Rue Reaumur. DUSSELDORF, GERMANY : Oststrasse128-132. BUDAPEST, HUNGARY: IV, Ferencz Jozsef Rakpart, 
SOLE AGENT FOR RUSSIA: 0. R. San-Galli, St. Petersburg and Moscow. 


Representatives : J. MACDONALD & SON, L™., Watt St., Maryhill, GLASGOW. 


NEWCASTLE-ON-TYNE, BIRMINGHAM and MANCHESTER. 
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Geared Motors 


FOR 


Awkward 
Drives. 


100 HP. MOTOR WITH DOUBLE TRAIN OF GEARING. ASK FOR BULLETIN EGI. dee 


























DYNAMO MFG. CO., LTD., 


BRADFORD wteia, 




















ULLRICH’S PATENT 
ELECTRO-MAGNETIC 
DRY and WET 
SEPARATOR 


for Strongly and Feebly Magnetic 
Ores and other Minerals 










such as Magnetite, Roasted Haematite, Roasted 
Spathic Iron Ore as well as Raw Spathic Iron 
Ore, Carbonate of Copper, Tungsten with Tin 
Stone, Blende with Galena, Raw Monazite Sand, 
&c., and also for ferruginous materials used in 
various manufacturing processes, such as Quartz, 
Feldspar, Magnesite, Graphite, &c. 
























The Separator yields rich concentrates and rejects sterile tailings by a Single Pass through the Machine. It separates materials, differing, however slightly, in their 
magnetic permeability. It separates feebly magnetic substances by te wet method, which requires no drying of the initial material and obviates dust. 
It deals with coarse-grained products as well as fine Sands and Slimes. Large Output. High Efficiency. Little Power Required. Small Working Expenses. 


COMPLETE INSTALLATIONS for the TREATMENT of ORES of any kind, especially GOLD ORES. 


FRIED. KRUPP A.-G. GRUSONWERK, “°F? StSxav. 


AGHEHNTS FOR 


Great Britain and Ireland: W. STAMM, 25, College Hill, Cannon St., LONDON, E.C. Transvaal: UNITED ENGINEERING CO., Ltd., P.O. Box 1082, JOHANNESBURG. 
Canada: JAS. W. PYKE, Merchants’ Bank Building, MONTREAL. | Rhodesia: WM. PHILLIPI & CO., Umtali and Salisbury. 2277 
Australia : NOYES BROS. (Melbourne) Prop., Ltd., 499/501, Bourke St., MELBOURNE, Natal and Orange River Colony: MALCOMESS & CO., Ltd., EAST LONDON, 

and G.P.0., 153, PERTH;.and NOYES BROS, (Sydney), -Ltd., 115, Clarence United States: THOS. PROSSER & SON, 15, Gold Street, NEW YORK. 

St., SYDNEY, N.S.W, Mexico: GUILLERMO BACH, S. e. C., Apartado, 549, MEXICO (City). 
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BUCYRUS STEAM SHOVELS. 

















7 of | MAY BE FOUND 
ware °& : | 
in 


WHEREVER THE DIG- 
GING IS HARDEST—THE 
WORLD OVER. 





An excellent opportunity 
| of seeing Bucyrus Dipper and 
Suction Dredges and Bucyrus 
_ | Shovels in actual work is at 
| present afforded at the 
. 1 Scala Theatre, London, the 
Sut Royalty Theatre, Glasgow, 
© | and elsewhere, in the repre- 
sentation of ‘‘Panama Canal 
in the making.” 











WE ALSO BUILD 
DREDGES OF EVERY 
TYPE, DRAG-LINE 
EXCAVATORS, RAILWAY 
CRANES, LOCOMOTIVE 
PILE DRIVERS, AND 
UNLOADING PLOWS. 








70 C BUCYRUS SHOVEL—IN RAILWAY CONSTRUCTION—IN PENNSYLVANIA, 


BUCYRUS COMPANY, P.O. Box C, South Milwaukee, Wis., U.S. A. 


Sole British ents:—George F. West & Co., 504, Caxton Honee, Westminster, London. 


> 


GLOBE INDESTRUCTIBLE 
PNEUMATIC HAMMERS 


are made, Handles and all, from 


NICKEL GUN STEEL 


by Sir W. G. Armstrong, Whitworth & Co., Ltd. 






































{t goes without saying that WICKEIL, GUN S'TEIEIE, is the best material obtainable 
for resisting wear, vibration, and shock. It is because GLoBE PNEUMATIC HAMMERS are made from 
this material that they are, for all practical purposes, INDESTRUCTIBLE. - 


THE GLOBE PNEUMATIC ENGINEERING CO., LTD., 


Telegrama—‘‘Pxrumatorp, Lonpon.” 1, Victoria Street, Westminster, LONDON, S.W. Telephone—No. 2671 Vicroria. 
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JAM ES FAIRLEY & SONS “rc 
vernments. 
See ee Cea ee y tee el oe 
FAIRLEY’Ss SELF-HARDENING TOOL STEEL, for Heavy Cuts at High Speeds. 


is considered to be the Steel aad mande (oleic Forgc and Rotling in the Market) porte to  apereved buyers. 


NOTE. JAMES FAIRLEY & SONS’ WORKS 
5 All Communications should be addressed to the Head Oficese—OLD MINT, SHADWELL STREET, BIRMINGHAM. 














Oo ; re 
| 94.7/, Volumetric Efficiency 
_with Complete Silencer on Intake! 


om the result of a test of our Com- 
pressor by a Government Department. 


The above-mentioned test was of a machine fitted with an air silencer 
on the intake for absolutely silent running, and the excellent efficiency 
obtained indicates the high quality of our design. Without the silencer, 
the efficiency would have been considerably higher. 


But efficiency without reliability is of no value, and in this point 
also, our Air Compressors are exceptional! They give continuous 
night and day service with no trouble whatever, either from breakdowns 
or wear—for these points are carefully guarded against by the use of 
special materials, of ample strength. 919 


Please state your requirements and we will quote for Compressors that will give entire satisfaction. 


BROOM _& WADE. I> ia" 














BUTTERS BROTHERS « Co. 


Crane Makers, 
GSAS Gs Ow. 


Hand, Steam and Electric 
Cr ANCES for all purposes. 


Works: McLELLAN STREET, KINNING PARK. 
Head Office: 20, WATERLOO ST., GLASGOW. 


Telegraphic and Cable Address: BUTTERS, GLASGOW. sem 
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HIGH LIFT TURBINE PUMPS 


For Driving either by Motor, Water Turbine, Steam Turbine, 
High-Speed Steam Engine, or by Belts or Ropes. 


HE practical results of a very wide experience 

of the construction of high and low lift 
turbine pumps are embodied in the modern pumps 
made at our Works. In the latest type there 
are no thrust bearings of any kind, and all 
end thrust is avoided by an effectual hydraulic 
balancing arrangement. ‘The efficiencies of these 
pumps can be relied upon. They are based 
upon data obtained during tests made by taking 


actual quantity measurements of water delivered, 


Ras Tathers Platt: 
Turbine Pun:p Booklet. ) « & 


No. 50. 




















MANCHESTER and LONDON. 



































Illustration of one unit of ‘“‘CAMPBELL” TWIN CYLINDER PRODUCER GAS ENGINE, of 420 B.H. P., 
fitted with Throttle Governors, and with Crossheads and Slipper Guides. 


THE CAMPBELL GAS ENGINE GOMPANY, LIMITED, 


Ealifax, BENGLAND. 
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FERRANTI LTD 


78, King St., Manchester, & Hollinwood, Lanes. 


ELECTRICAL SWITCHGEAR 


instruments, Heating & Cooking Apparatus. 


TRANSFORMERS & METERS 








for “a 
Minerals, Artesian, 
Brine & Oil Wells. 


YOU CAN PUMP 


1000 GALLONS 
OF WATER 


100 FEET 
FROM AN ARTESIAN WELL 
ON YOUR OWN PREMISES 


4 FOR 1; 


q Let me know the amount of water 
you require, and | shall be pleased 
to quote. 


JOHN W. THOM, 


Contractor to H.M. —— 
CANAL WORKS, 
PATRICROFT. 
ENGLAND. 


Telegrams 
“Thom, Patricroft.” 
3i*- ——s 


T 
69 Eccles. 


BRAZIL, STRAKER & CO., Ltd., BRISTOL. 


London Office: 5, Nelson Square, Blackfriars Rd., S.E. 


ELECTRICAL 
Light & Power 
PLANTS. 


CARGO WINCHES 


AND 


HAULAGE PLANTS 


FOR 


PETROLEUM 
FUEL. 





1468 








GRAND PRIX AWARDED-—PARIS, 1900; BRUSSELS and BUENOS AYRES, 1910; and TURIN, 191!. 


J. Ee REINECKER c=», Chemnitz-Gabienz, 


MANUFACTURER OF 


MACHINE & HAND TOOLS 
Of Improved Desig: and High-:la:s Workmanship. 


—_— 


SPEOIALITIES 1 
RELIEVING LATHES for Formed Cutters. 


PLANT 


for Cutting Racks, Spur, Bevel 
Spiral and Worm Gears. 


Catalogue free on application with 
Trade Card. 


SOLE AGENTS 
FOR THE UNITED KINGDOM 


PFEIL & Co., 


145°9: Ste John Street, %27 


Single ‘Head Slab } Miller with Centre Support. Clerkenwell, London, F.C. 


A PERIODICAL CHECK 


of your gauges and other measuring 








instruments 


IS ADVISABLE 


if you are to produce accurate work. 





The Instrument shown above has been designed for this purpose. 


Can we send you particulars ? 


THE CAMBRIDGE ‘SCIENTIFIC INSTRUMENT CO., Lro 


CAMBRIDGE, ENGLAND. 
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BLAKE’ 



































5 PATENT BOILER 


THE “BLAKE” PATENT VERTICAL MULTITUBULAR BOILER 


Has stocd the Test of Time over a Quarter Century, and has 








the following advantages F 





GREAT STRENGTH, REQUIRING NEITHER SCREWED STAYS NOR STAY TUBES. 
WIDE SPACES BETWEEN TUBES FACILITATE PASSAGE OF STEAM, THUS PROMOTING RAPID 
CIRCULATION AND ABUNDANT GENERATION OF STEAM. 
LARGE WET BACK COMBUSTION CHAMBER. FREE NATURAL DRAUGHT. 
NO WASTEFUL STEAM JET REQUIRED IN FUNNEL. NO BRICK LININGS. SIMPLICITY OF DESIGN 
EASY ACCESS TO ALL PARTS. EASY TO CLEAN. MAXIMUM ECONOMY. 
SHELL TUBE PLATES ARE STAMPED BETWEEN DIES IN A POWERFUL HYDRAULIC PRESS, BRINGING 
PARTS AROUND TUBE HOLES APPROXIMATELY SQUARE WITH TUBES. 2187 


SUPPLIED TO THE LEADING STEAMSHIP COMPANIES. 


BLAKE BOILER, WAGON & 
ENGINEERING Coy., LTD., 


Telegrams; “ ALLIANCE,” Darlington. 





DARLINGTON. 


Nat. Telephone: No, 55, Darlington. 








Telegrams; “VERTICAL,” LEEDS. 


Telephone: 1982 LEEDS. 


LEECH, GOODALL & CO. 











Works: LEEDS. 











we MAKE & ERECT CONVEYING PLANTS FOR HANDLING 


COAL, COKE, ORE, ASHES, OXIDES, GRAVEL, STONE, CLINKER, GRAIN, &c. 


COAL BREAKERS. 








BUNKERS. SCREENING PLANTS. PICKING BELTS, Etc. 








PUMPS LIMITED, 


14, BROAD STREET, 
BIRMINGHAM. 





TURBO, ROTOR, PATENT LIFT and 











FORCE PUMPS. 2873 








LONDON 


& 
\Y LEEDS 60,QUEEN yj 
pj] -.- WIRES 
GaSteeps Wie “PIER 


. 


























LARGE STOCK READY 
FOR IMMEDIATE DELIVERY 





1688 


OXYGEN 


For the Welding and Cutting of Metals. 








British Oxygen o.,Ld. 


The oldest and most extensive Oxygen 
producing and distributing business 
in the world. 


Factories in all important Engineering 
centres equipped exclusively with modern 
LIQUID AIR PLANTS, PRODUCING OXYGEN 
OF UNRIVALLED PURITY, entirely free from 
Hydrogen or other combustible residuals. 


MANUFACTURERS OF ‘ 

Oxy - Acetylene Welding 
BLOWPIPES, 
OXYGEN METAL CUTTERS, 
REGULATORS, 


And other Appliances. 

2764 
~d full particulars apply to any of the Company 
orks :— 





ELVERTON S1reetT, WesTMinsterR, S.W, 

TcnneL Avenve, East Greexwicn, 8.E. 

SAVILE STREET, SUBFFIELD. 

Satttey Works, Birmincuam, 

Great MARLBOROUGH STREET, MANCHESTER. 
Boyp Street (SHIELDFIELD), NEWCASTLE-ON-TYNE. 
RosenttL Works, PotmMapin, GLaseow. 

East Moors, Oarpirr. 
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SS TEeEexr. COASTING s. 


By. Siemens-Martin and Crucible 
Processes of every description. 


1 TO PASS ADMIRALTY, 
3 LLOYD’S, BOARD OF TRADE, 
or BUREAU VERITAS TESTS. 


Castings for. Railways, Ship- 
= building Yards, Engine Works, 
Rolling Mills, tron and Bridge 
: i Works, Hydraulic and Electrica! 
‘ Machinery, Mining, River Dredg- 

ing, Excavating Work. 


SPECIALITIES: 
Tooth Wheels and Pinions 
used in connection with 








Cranes, Winches, Oapstans, &c. 
Cast-Steel Anchor Heads and 
‘ Dredger Buckets Fit up 
Complete. 
SIEMENS-MARTIN AND CRUCIBLE STEEL WAGON AND CARRIAGE CASTINGS. 


ww. SHAW & CO., Wellington Foundry, MIDDLESBROUGH. 





Telegrams—‘‘ WELLINGTON, MIDDLESBRO’.” ON ADMIRALTY AND WAR OFFICE LISTS. 2734 


~ . * \ 4 London Office—8, Eastcheap, E.C., Representative, A. H. SHARPE. Agent for § ——— M. HARPER, 93, Hope Street, on row. 
- * ’ acai an fi Di _ 8S. GRUNDY Park S 
ir n/N Office for Manchester and Birmingham Districts, 12, Exchange Street, Manchester. Aout rd —=< Ace ~y a GRU r +h] Dock oe 
Representatives :—THOS. F. W. DIXON and W. H. ATHERTON. Agent for Newcastle and District—R. B. FERRY, 90, Pilgrim Street. 


gCuuics 
TKO 
“GRIP, 
GRADUAL 
ENGAGEMENT. 
PERFECT 
CONTROL. 
EFFICIENT LUBRICATION. WE WANT YOUR ENQUIRIES ! 
NOT We Specialise in Lathes, Planing « Shaping Machines. 


A FFECTED We have been making nothing but HIGH-GRADE TOOLS for a number of years. 
BY DUST. / Our business has been built up on these lines. Repeat orders generally follow the first. 
<7 Catalogue mailed free to bona-fide enquirers. 


C. REDMAN & SONS, DUNKIRK, HALIFAX. 


TAYLOR'S PATENT 
SPIRAL CHUCKS. 


ALL PARTS SHOWN 
SOLID ARE OF 
HARDENED STEEL. 


STANDARD COUPLING. ¥s om A . | 2 “ae CHARLES TAYLOR (BIRM™), Ltd. 


CHUCK SPECIALISTS, 








From [to 1500 H.P 
at 100 Revs. per Min. ~ 








BRITISH HELE-SHAW ~<— Pa ant 3 
PATENT Criurcn COL? Chuck with body shown transparent to Bartholomew Square, BIRMINGHAM, Eng. 


y ScihersSe OLDIAN IE tabs Le Sole Makers of the Kennedy Patent Tube-Bending 
Machine. 
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GEIPEL’S PATENT STEAM TRAP 


“RAPIDITY” 


The Most Efficient Works under vary- 








Steam Trap ex- rs | Ae ing pressure. 
tant. i * © we CEIPELS PATEWy Valve detached 
Wastes least steam aie oo “ ” and removable 
by radiation. it ons RAPIDITY in 10 secs. 
, rot. 


Sharp shut off. Rotating _ self- 


grinding valve. 








Intermittent and 
rapid full bore 
discharge. 





Hand blowthrough 





i 
qu 
al O 


COSTS LESS THAN 4 OF ANY OTHER TRAP FOR A GIVEN DISCHARGE CAPACITY. 


Used by ADMIRALTY on 50 WARSHIPS for 300 Ibs. Pressure. 1623 
W™. GEIPEL & C°Y: VULCAN WORKS, ST. THOMAS STREET, S.E. 


Explosions im- 
possible. 














N 
jus 
si rgest 


Carpenters Ro@® 





Contractors to the Admiralty, War Office, India Office, Principal British and Foreign Railway Companies, &c., &c. 


NEW SERIES 


of Two- and Three-Phase 


INDUCTION MOTORS 


CRANES, PUMPS, MACHINE TOOLS, 
and all HEAVY ENGINEERING. 





Write for Prices : 


J. P. HALL « 60., L™ 


OLDHAM. 





Telegrams : 
* DYNAMO;’ 


Telephone : 
300, Two Lines. 


Three-phase Induction Moter with Squirrel Cage Rotor 






















HAVE YOUR | 
“NEXT ENQUIRY 
Es > 























| 
| 
| 








HeODEDD DOPED ERR R PPD RAD) 


KIRBY BANKS SGREW 
CO., LTD., 


Meadow Lane, LEEDS. 


Telegraphic Address — 2705 
‘*HEXAGON, LEEDS.” 
Telephone—541 (Two Lines). 
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==/[HORNYCROF 


CARGO & PASSENGER 
OIL MOTOR VESSELS 


Are used by many Oil, Rubber and Trading Companies, and 
also by Railway Companies for Excursion and Ferry purposes. 
The vessels are designed to meet local requirements; the 
engines are simple and of substantial construction. 

built under Lloyd's and B.O.T. survey. 


a> 


They are 





ae 
=e 











OIL MOTOR PASSENGER BOAT. 65 ft. 
PARAFFIN, PETROL, 


or 
CRUDE OIL MOTORS. 
STATIONARY OIL MOTORS 


for 
PUMPING and LIGHTING. - 


JOHN I. THORNYCROFT & CO., Limited, 
Caxton House, Westminster, S.W. 
Telegrams: ‘‘ THORNYCROFT,” London. Codes: ABC, 5th, &c. 


“‘LAMRIC’ 


WASHER 


As supplied to the Admiralty. 


Speed 10} knots 


























Is 
Mechanically 
Sound, 
is Self-Fixing, 

and Cheap. 


The Only 
Absolutely 
Reliable 
Washer. 


Particularly recommended for use on Motor Cars, 

Marine Motors, Aeroplanes, Weaving and Spinning 

Machinery, Railway Rolling Stock, Printing, Mining 
and Agricultural Machinery, &&c. 

Can be had in all sizes from } in. upwards. Special prices for large quantities, 


We can arrange to supply these Washers galvanised 
by a patent cold process, at slightly higher prices. 





For Price List and Samples, &c., apply to:— 


The Harvey Spring Lock Washer Co.,Ld., 


Norfolk House, Laurence Pountney Hill, London, E.C. 


Telegrams—“ Arveleecem.” 2545 *Phene 5400, City. 


y _ 


FOR VESSELS CONSTRUCTED ABROA 


Most up-to-date outfits 
of all 


© 


working in all parts of the world. 


sizes supplied. | 





ver 960O sets of Engines and 144250 
Boilers already constructed and 











ADMIRALTY CONTRACTORS. 


ROSS & DUNCAN. 


WHITEFIELD WORKS, CLASCOW. 




















MANNESMANN 


WELDLESS STEEL— 


Spigot and Faucet Tubes, 


arethemost economical and reliable forGasand Water Mains, 
Cable-Carrying, Air Mains, &.,&c. Fifty per cent. cheaper 
than cast iron to lay, under any conditions, and hundred 
per cent. cheaper to maintain, owing to the absence of 
breakage, long lengths, light weight, &c. Pre-eminently 
suited for Works Mains, underground or suspended. 


Flanged Tubes 


of every description and for every purpose. 


Screwed and Socketed Tuhes, 
infinitely more durable than Wrought-iron Welded Tubing. 


Boiler Tubes, 
Steam Tubing. 


Davits, Derricks, Poles, Lamp 
Columns, Tramway Standards, Boring Tubes, 
Cylinders, &C., &C.z 


Superheater Tubes, 


Illustrated Booklets on application. 


The BRITISH MANNESMANN TUBE CO,, Ld 


SALISBURY HOUSE, LONDON WALL, LONDON, E.C. 
Branch Ofices at BIRMINGHAM, MANCHESTER and NEWCASTLE-ON-TYNE. 
Agencies at Belfast, Oardiff, Glasgow, Middlesbrough, and Newport (Mon.). 2701 
Works: LANDORE, SOUTH WALES. 


TeLerHone: 4610, LONDON WALL (Two Lines). TELEGRAMS: TUBULOUS, LONDON. 
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PHILADELPHIA, PENNSYLVANIA, U.S.A. 











Labour-Saving 
Machine Tools. 








Boring and Turning Milis. 

Bolt and Nut Screwing Machines. 
Locomotive Cylinder Boring Machines. 
Floor Drilling, Boring & Milling Machines. 
Car Wheel Boring Millis. 

Drill Presses, Vertical, Horizontal & Radial. 
Drill Grinding and Pointing Machines. 
Tool Grinding and Shaping Machines. 
Steam Hammers. 

Self-acting Slide Lathes. 

Locomotive-Wheel Turning Lathes. 
Car-Wheel Turning Lathes. 

Axle Lathes. 

Milling or Slabbing Machines. 

Planing Machines with Shifting Belts. 
Planing Machines with Pneumatic Clutches 
Punching and Shearing Machines. 
Bending Rolls. 

Riveting Machines. 

Hydraulic Wheel Presses. 

Hydraulic Testing Machines (Sellers-Emery System.) 
Slotting Machines. 

Shaping Machines. 

Sand Mixing Machines. 

Turntables for Railroad and Shop Use. 








TRAVELLING CRANES. JIB GRANES. 
LOCOMOTIVE INJECTORS OF GREAT RANGE 


AND FOR HIGH STEAM PRESSURES. 
SHAFTING, COUPLINGS, HANGERS, PULLEYS, &c., &c. 


CORRESPONDENCE OF INTERESTED PARTIES 18 SOLICITED. 








South American Representatives :— 
DUTILH-SMITH, McMILLAN & CO., 


2267 


HURST, NELSON 
AND c0., LTD., 


Builders of Railway Carriages, Wagons, Electric Cars, and every 
other Description of Railway & Tramway Rolling Stock, 
Motor Omnibus and other Road Vehicle Bodies. 


PRESSED STEEL UNDERFRAMES and BOGIES. 











MAKERS OF WHEELS AND AXLES, RAILWAY PLANT, FORGINGS, 
SMITH-WORK, IRON AND BRASS CASTINGS. 


Specialty: ELECTRIC RAILWAY & TRAMWAY TRUCKS. 
































Registered Office and Chief Works: 


GLASGOW ROLLING STOCK & PLANT WORKS 
MOTHERWELL. 


Telegrams: 
“ NELSON, MOTHERWELL.” 
Chatswerth Wagon Works, CHESTERFIELD. 
{ Bridgend Wagon Works, BRIDGEND, Glam. 
Swansea Wagon Works, SWANSEA. 


BRANCH 
WORKS 





29, Great St, Helen’s, London, E.C. 


| Guaseow Orrics ; 40, West Nile Street. Mancuxsrzn Ovrice : Northern Assurance Buildings, Albert Square. 
Lowpon Orpics; 14, Leadenhall Street, 9906 
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OCHRAN BOILERS 


SPECIALLY 
SUITABLE 


VENTILATING 


HEATING 
WORK. 


WRITE FOR 
cLass “A” 
CATALOGUE. 


COCHRAN & CO., ANNAN, LTD., 


ANNAN, SCOTLAND. “a 





DUNGAN STEWART « Go, Lo. 


London Road Ironworks, GLASGOW. 


ESTABLISHED 1864, Tetea. Appress “STEWART, GLASQOW.” 














STEAM WAGONS 


FOR ALL PURPOSES—COMMERCIAL and MUNICIPAL 
RELIABLE. DURABLE. ECONOMICAL. 


These Wagons are fitted with 


REID-RIEKIE PATENT SPRING WHEELS. 


RESILIENT. SILENT. SHOCK ABSORBING. 
Can be fitted te any make of Wagon. 9506 


WRITHD FOR FULI PARTICULARS. 

















THE PHOTOSTAT 


MAKES NO MISTAKES. Working Plans from Pencil Drawings. 
MANUFACTURED BY THK EASTMAN KODAK CO. exciusivety ror THE COMMERCIAL CAMERA CO. 
40, Stranp, W.C. 


ALFRED HERBERT, Ltd., COVENTRY, Sole Agents. 











p ee ss 
PHOTOGRAPHIC COPYING MACHINE. 





Makes Copy Direct Upon Sensitised Paper. Simple and Practical in Operation. 


No Dark Room Needed. No Expert Knowledge Required. 
Ne’Glass or Film Negatives Used. 


ALL TRACING OBVIATED. 


NOW IN DAILY USE BY-—Sir W. G. Armstrong Whitworth, gr Works and Walker Shipyard ; 

British Thomson-Houston, Ltd., Rugby ; Coventry Ordnance Co., , Coventry ; Daimler Ltd., 

Coventry ; Wm. Doxford & Sons, L , Sunderland ; Alfred Herbert, eta Cov entry ; Charles Hill, 
‘Coventry ; Vickers Lid , London ; White & Poppe, Coventry : and many others. 2683 











18 Photostats Used hy United States Government. 





The KEYSTONE DRILLER 


Beaver Falis, Penna., U.S.A:, 
MANUFACTURES 


KEYSTONE PORTABLE 
WELL DRILLING MACHINES 


both of the Traction, Self-moving style and Non-Traction, to be drawn by animals. 
Drills are of the ‘‘Cable” or ‘‘Percussion” type and will bore any standard diameter, 
4 in., 6 in., 8 in., 10 in. and 12 in., through any formation. Machines for any depth, 
950 fb. to 2500 ft. For all services, Artesian Water Well Drilling, Mineral ig Hoary 
for Lead, Zinc, Coal, Ore, &c. Placer Gold Testing in advance of Dredging 

Blast Hole Drilling in deep R. R. Cuts, Canals and Quarries; Deep Oil and as 
Drilling. Six Treatise-Catalogues, on the various lines of work, free to Gunes 
parties. State requirements. 


This is @ standard American line of Machines, developed and 
manufactured for 30 years in the oilfields of Western Pennsylvania. 


ee DEEP WELL PUMPS 


ed for heavy continuous services, eomine) large nge quan uantities of water from deep 
ne e or Single Stroke ; Steam Driven or Geared ectric Motor. The Double 
The Steam Pump ied aeetitiinn of 60%. Recom- 


artesian wells Ds ery high efficiency, 
manne to Municipalities, Factories, enor» 0%. Ice Plante, Breweries and Mines. Catalogue: No. 6 free. 


Apply to our AGENTS for Catalogues and Prices :— 
RIO DE JANEIRO—Oscar Tavzs. 
SINGAPORE—Frasm & Cusanne. Ltd. 
DUTCH INDIES—Fraser & Cuaumers, Ltd. 
SYDNEY—N. Gururives, Ltd, 2679 
MANILA—Franx L. Srrone. 
BUENOS AIRES—J. & J. Drvapaua, 


NOTE.—We desire to make agency contracts with first-class houses, eovering the 
following territory: Egypt, Japan, Siam, New Zealand, and India (Western half). 














i" 
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J.SAMUEL 


WHITE 


AND CO LTD. 


SHIPBUILDERS & ENGINEERS 
-- + Principal Offices -- - 


COWES, I. of W. 


POSTAL ADDRESS :- EAST COWES. 
TELEGRAMS :-- WHITE, EAST COWES. 




















WA 
Se ~ London Office ", “Rye, 
RS eY/ 28, VICTORIA St SW.\ % 
S < TELEPHONE:- N°.4507 VICTORIA %>5 
of TELEGRAMS *- CARNAGE” LONDON 


coves 
ENGINEERING 2%2 EDTN 
WESTERN UNION 


la € 


ABC. S5T* EDITION 
LIEBER'S 























WELLS’ “UnereaKaBLe” Lamps & Oi Feepers. 


HORIZONTAL pes Spee, Bas, Cates, > em 
eavy Smokeless Oj Also usec 
OIL FEEDERS. far Keron n 
With Valves and Brass Tops. No. 5, } pint, Hook No. 3, asshewn, 
21s. per dozen. 

























No. 0.—} pint is. per dozen. 
Vo. 30s, ” 


No. 1. 





No. 5a, | pint, Hook No. 3, asshewn, 
30s, 





No. la.—{ pint... oe + aad sp ie per dozen. 

No. 3a.—1 pint. New improved Pattern, Handle at Top, | wo f ook No.3 oe 
Bs, per dozen. No. 38.—1} pint, Sine per dozen ee 7 ee 

Also made without Valve. Also made with Patent Filler. | * 


KETTLE TORCH LAMPS. 


THOUSANDS SOoLp. 

No. 184.—A Splendid Lamp, fitted with 2in. Wick, 

5 pints capacity.. oe oe ee - Om, each Largely used by 
Contractors, Collieries, &c. 


Large Flaming 
Light. 
No, 18.—3 pints, 1} in. 
Wick, 4s. 6d, each. 





No. 28, same shape as 

above, but having two 

Suitable for Sewerage, Drainage. Trench Work, Wicks, 6 pints, 9m, each. 
Steam Trawilers, &c. 








Wells’ Oil Gas Generating Lamps 
Lighttrom Keroseneor Petroleum 
without Wick, at 
Less than One Penny per Hour. 


No Smoke or Smell. 


Perfect Safety. No Explosive Naphtha used. 
Thousands sold Unaffected by 








wind, 

oo Each 
No. 12, 3hours .. ‘a oe on W939 
No. 12a, with Tripod .. -~ i 139 
No. 13, 5 hours .. a ses —- 
No. 13a, with Tripod .. -” - 17/0 
No. 14, 7 hours .. ae “3 - 16/0 
No. 144, with Tripod .. - = 19/0 





Extra Burners for above 
2/- each. 2647 
























‘Traps Mark 


woRTHincGotTrowmn 


aoe CENTRIFUGAL PUMPS 


have now been STANDARDISED 
and can be Supplied with Standard Position of Openings FROM STOCK. 


INTERCHANGEABLE 
PARTS. 
HIGHEST CLASS 
MATERIAL AND 
WORKMANSHIP. 


REASONABLE PRICES. 





Ail Pumps fu‘ly tested before leaving our Works, 


WORTHINGTON PUMP CO., Lto., 


153, Queen Victoria Street, LONDON, E.C. 


BRANCHES IN PRINCIPAL CITIES AND TOWNS THRCUGHOUT THE WORLD. 





Manufacturers also of Horizortal and Vertical Duplex FEED PUMPS, 
Complete CONDENSING PLANTS, COOLING TOWERS, AIR COM- 
PRESSORS, POWER PUMPS, WATER WORKS PUMPING ENGINES, 
MARINE PUMPS, WATER METERS, FEED HEATERS, SEWAGE 
PUMPS, VACUUM PUMPS, &c., &c. 2476 











ALG. WELLS & GO., °3"2i322> LONDON. 
AARAU, 


KER® & C my SWITZERLAND. 


FIRST PRIZE—COLD MEDAL, 


ALLAHABAD (I9I1) U.P. EXHIBITION. 
TURIN (1911)—2 GRANDS PRIX. 


20 MEDALS and HIGHEST AWARDS. 
ARAND PRIX faris 1380 












Trade Mark. 
MAKERS and EXPORTERS 
of FINEST ENGINEERS 


b Drawing Instruments, 
A Telescopic Plane Tables, 
Levels, Theodolites. 


feel THE FINEST 
INSTRUMENTS 
IN THE WORLD. 


HIGHEST 
PRECISION. 
LATEST 
IMPROVEMENTS. 
CATALOCUES SENT FREE. 


—Tr 





Telephone No. 10,411 Central. 

Telegrams : 
KERNAMAT, LONDON, 
2693 


LONDON orrro::. HB. EF. BAY, 
Contractors to the India Office. PENINSULAR HOUSE, 4, MONUMENT STREET, E.0. 
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The Patent Lightning 


CRUSHER. PULVERIZER 








The Simplest, the Most Powerful, the Most Rapid Pulverizing Machine on the Market. 





GREAT ou TrPrutTr 
Unequalled for the treatment of MINERAL ORES, SHINGLE, LIMESTONE, &c., &c., &c. 


Gx THE PATENT LIGHTNING CRUSHER CO., Ltd., ™ ®osebery Avenne, Gzay’s Inn Road, 


= TRIMO 


PIPE WRENCH 


The name AND ITS INTERCHANGEABLE PARTS. 


T RI M 0 This Wrench Combines Strength, Adaptability, Durability, and 
Economy. A WEAK Tool cannot build up a STRONG Business. 
on every Study our 20 years’ Wrench Experience and be convinced. 


r ie 0 pe- Write for Catalogue No. 8?. as 
The interchangeable jaw 


replaced, makes a new Trimont Mfg. Co., Roxbury, (Boston), Mass., U. s. A. 


* wrench out of anold one, 























SOLE MAKERS: 





Telegraphic Address: Wagner, Dortmunderfeld, Dortmund. ABC Code, 5th Ed. 


WAGNER & CO. 


Machine Tool Manufacturers, 
DO RTM UND (Westphalia), 





SPECIALITIES: Middle-sized and Heavy Machine Tools for 


Rolling Mills, Iron and Steel Works, Boiler Makers, 
Bridge Builders, Railway Shops, &c. 





Mllustration Represents— 


F T A—Rail-end Milling Machine. 


STEEL ano IRON FORGINGS 


UP TO ANY WHIGHT. 








Exceptionally quick delivery given for 

FINISHED CRANK SHAFTS, PROPELLER 

SHAFTS with Continuous Gun-metal 

liners complete, and STERN and RUDDER 
FRAMES. 


SPECIALITIES: —Repair Work of all 
descriptions, also Finished Hollow 
Crank & Line Shafting, Forgings for 
Turbine Engines (Wheels, Spindles, 
Drums, &c.). 


Patentees and Sole Manufacturers of the 
*“WEDGWOOD” PATENT VERTICAL 
INTERLOCKING SCARPHED pont h ae 3 ag 


RUDDERS. Also Patentees of Combin 


“<< DUMBARTON. 


On Admiralty, War n 
gents’ io — Telegrams—"“FORGE DUMBARTON.” LONDON OFFICE : 301-302, Mansion House Chambers, E.C. 





















Dec. 27, 1912.] ENGINEERING, [SUPPLEMENT page xxix} 81 1 


LIMA LOCOMOTIVES 


Built for all classes and conditions of work, both 
DIRECT CONNECTED and SHAY GEARED 
LOCOMOTIVES. Write for further information 
and details described in catalogue H. 
New York Office, 50 Church St. Cable Address, Shayloco. 


THE LIMA LOCOMOTIVE CORPORATION 


1103 South Main Street. 2577 Lima, Ohio, U.S. A. 


“TEMPERLEY ” 
TRANSPORTERS 


FOR THE ECONOMICAL HANDLING 
OF MATERIAL IN BULK. 




















































——— 


._CRANES 


= FOR ALL PURPOSES. 


HAND, STEAM OR 
ELECTRIC POWER. 





hy 
Vas 





| | 
+ pies NY 






« 


es SEND FOR CATALOGUES. 


TEMPERLEY PATENT SLEWING TRANSPORTER. 





SIR WILLIAM ARROL & CO., Ltd., 85, Preston Street, Bridgeton, Glasgow, 


56, VICTORIA STREET. LONDON, S.W. 


PORTABLE REVOLVING & SLIDING WORK TABLES 


for use upon Boring Machines, V. & H. Planers, &c. 











ALSO— 


MARKING-OFF 
TABLES. 


MADE IN ALL SIZES. 











Enquiries Solicited. 


CAMPBELLS & HUNTER, U2: °°" LEEDS. 
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ROBEY & CO., Kern. LINCOLN. 


LONDON OFFICE: 79, Quzen V:ctoria Street, E.C. 


Telegrams: ‘ROBEY, LINCOLN.” ROBEY, LONDON.” 











MAKERS OF 
DROP VALVE DRIVING ENGINES. 


AIR COMPRESSORS. 285 


WINDING ENGINES FITTED WITH PATENT 
OVERWINDING & OVERSPEED DEVICE. 


INSTALLATION OF PATENT UNIFLOW ENGINES. 








HEAD OFFICES :~— 41, Oswald Street, Glasgow. Nile Street, Birmingham. 
LONDON OFFICE:—Winchester House, Old Broad Street, E.C. 


“ie WROUGHT IRON and STEEL TUBES 


by the LAPWELDED, BUTTWELDED, SOLID-DRAWN and LOCK-BAR PROCESSES. 


LIGHT TUBES with STEWARTS’ INSERTED JOINT. COILS OF EVERY DESCRIPTION. 


MAIN STEAM PIPE INSTALLATIONS. 
2050 


OIL LINE PIPES. STEEL CASTINGS. SIEMENS-MARTIN STEEL PLATES for Boilers, Bridges, &c. 








Mill Lane, BRADFORD. 


SHAFTING, GEARING, 
_aFRICTION CLUTCHES, 





ed SELF-LUBRICATING _ 
PATENT POSITIVE SELF-LUBRICATING BEARINGS. SWIVELLING BEARINGS. 


SMITH BROTHERS a (aLascow,) Lp., 


: KINNING PARK, | 
—— a GLASGow. 


MACHINE TOOLS 


For Shipyards, Boiler Works, 
Iron and Steel Works, Bridge and 
Wagon Builders. 


Specialities: — MACHINES or 
PUNCHING, SHEARING, 
BENDING, STRAIGHTENING, 
PLANING, SCARFING, 
FLANGING, and JOGGLING , 

PLATES. . 








ESTABLISHED 1854. 


SHIPYARD PLATE SCARFING MACHINE WITH TWO TABLES. 
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BABCOCK & WILCOX L° 


—- Pa TSN OT 


WATER-TUBE STEAM BOILERS. 


oe 9,500,000 BP. Lana ana 2,400,000 HP. Marine Type Installed or on Order. 


Also WHITE-FORSTER Water-Tube Marine Steam Boilers. 
_ Joint Maacfacturers and General Licencees with J. SAMUEL WHITE hed co. Ltd. 


Dec. 27, 1912] 

















Telegrams: 
“BABCOCK, LONDON.” 


Telephone No. : 
5540, HOLBORN (8 Lines). 








BABCOCK 3 2 WILCOX aise Manufacture 
STEAM SUPERHEATERS. WATER SOFTENERS and PURIFIERS. 
ECONOMISERS. STEEL CHIMNEYS. COAL CONVEYORS. 
MECHANICAL STOKERS. STRUCTURAL STEEL WORK. 
FEED-WATER HEATERS. ELECTRIC CRANES. STEEL WORKS CHARGERS. 
COMPLETE STEAM PIPING PLANTS and ALL BOILER HOUSE ACCESSORIES. 8887 





Head Offices: ORIEL HOUSE, FARRINGDON ST., LONDON, E.C. 








Land Type Boiler, fitted with Superheater. 


Works: RENFREW, SOOTLANBS. 


























Pioneers in the 
Design and 
Manufacture of 
Pressed Steel 
Underframes and 
Bogies, and 
All-Steel 
Railway Wagons. 





THE LEEDS FORGE CO., LTD 





<> paar Sd ad 


SOUTH AFRICAN RAILWAYS. 


PATENT BOGIE COMPOSITE WAGON,ffitted with Fox's Pressed Steel Underframe and Lane's 
Patent Corrugated Pressed Steel Doors. 





» LEEDS 


LONDON OFFICE: — 
CAXTON HOUSE, 
WESTMINSTER. 











TOOL 


STEEL. 





I Prom %” x14” to 24”x 73” 
[ Prou 3” x14” to 15” x4” 





{| Prom 4” 24” to 12”x4” 
T Prom 6” to 12” 
@ From?’ dia. to 12” dia. 











| @ Squares from }” to 6” 





ki i] OR 
WATER. 








HOWELL & CO.. LIMITED, 3-2 SHEFFIELD. 


HARDENS 












L. Equal Sides 1” x1” to 8” x8” 
[| Unequal Sides 13”x1” to 
10’ x4” 


MANUFACTURERS OF. 
ALL SIZES OF ROLLED STEEL SECTIONS 


BLOOMS FOR FORGINGS UP TO 20 TONS 


OuTPuT 15,000 TONS PER MONTH. 
CONTRACTORS TO THE ADMIRALTY, WAR OFFICE, ETc. 


HEAD OFFICE:—LANARKSHIRE STEEL Worxks, MOTHERWELL, N.B. 
LONDON OFFice:—28, VicToRIA STREET, WESTMINSTER. 1838 
Other Branch Offices at GLASGOW, NEWCASTLE, BIRMINGHAM and MANCHESTER. 















Slabs up to 14” x 60” and 20 vons 


in weight. 
3” x2)”x3" to 10” 34” x39” J 
1”x1” to 7x34" i 
Plats from &” to 18” | 
ALSO 
NUMEROUS RAIL and 
OTHER SPECIAL SECTIONS 


56 & 70 lbs. per yd. Bridge Rails 


ALWAYS KEPT IN STOCK. 
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PUMPS 


FOR ALL PURPOSES 


PUNCHING a. SHEARING 
MACHINES “ 


JOHN CAMERON, Ltd. 


SALFORD, MANCHESTER. PUNCHING AND SHEARING MACHINE 
STEAM PUMP. Telegrams: ORIGINAL, MANCHESTER. Code 5th Edition ABC. Telephone 2002 Central. WITH ANGLE GUTTER. 


"as wales @ to THOMAS HUDSON, Ltd., 
6” x 6 x 1}’, — SHEEPFORD BOILER WORKS, 
for | . NN SOA TBRIDGE,. N.B. 


Condensers, 
Boilers, &c. 




















ESTABLISHED 
1870. 


Makers of High-class LANCASHIRE and CORNISH 


B OILERS up to 200 Ibs. W.P ° 1720 ON aDansurT List. ee eee Pee N WAE OFFICE LIEr. 











AWARDED 


GRAND PRIX Wakil dT] 


FRANCO-BRITISH 















































HASLAM 


FOUNDRY: & - 


UNION FOUNDRY, Londor Office:~ 
DERBY 175°177,SALISBURY HOUSE. ENGINEERING C&L? 


LONDON WALL: EC: S° 
ain syste™ 


Od 1448 


North Eastern Marine Engineering Co., L4 


ENGINEERS, BOILERMAKERS & REPAIRERS. 
IRON FOUNDERS, BRASS FOUNDERS, > - ageaaiaaate 


Sole Makers of North-Eastern Grease and Air Extractor and Feed Heate 700 
PROPELLERS SUPPLIED AND QUICK DELIVERY GIVEN. 


NORTHUMBERLAND | NORTHUMBERLAND |  «(censees 


FORCE, W FOR THE 

WALLSEND-ON-TYNE. ORKS, MANUFACTURE 
Telegrams—News, WALLSEND. WALLSENB-ON-TYNE. ANo FITTING oF 

LONDON OFFICE: Telegraphic Address - NEWS, WALLSEND. 


sua nmersieettc = || ~=—-s SUNDERLAND SCHMIDT 
"aie | WORKS, SUPERHEATERS 
To 


Water Street. 
are : Seagrene_oxnrerLaescor SOUTH DOOK, SUNDERLAND. : 
2,000 |.HP. TRIPLE EXPANSION ENGINES. Tel. No. 1896 Central (Two Lines). Telegraphic Address NEWS, SUNDERLAND. MARINE BOILERS. 
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JOHN SPENCER & SONS, Lumen. 


NEWBURN STEEL WORKS, NEWCASTLE-ON-TYNE. 


ESTABLISHED 1810. 
Offices :—NEWCASTLE-ON-TYNE : Collingwood Buildings. LONDON: 32, Victoria Street, Westminster, S.W. 


Contractors to enenastieedl War Office, Indian States, and Sines cet Governments. 


MANUFACTURERS oF STEEL BY THE SIEMENS- 
MARTIN ACID OPEN-HEARTH PROCESS. 


SHIP AND BOILER PLATES UP TO 13 FEET WIDE. 
INGOTS, SLABS, BLOOMS, BILLETS, and BARS of all Sizes. RIVET STEEL. SPECIAL MILD STEEL for BOILER FLUES. 
= STEEL FORGINGS, STEEL CASTINGS, of all Descriptions, to any Weight, Rough or Machined. 
CRANK AXLES AND SHAFTING HYDRAULIC PRESSED. 














SPRINGS .—Laminated, Volute, Patent Improved Volute, Conical, Spiral. one 
BUEEEHES.—Of Wrought and Cast Iron, of all Descriptions. Tool Steel of the Finest Quality. Best Cast Steel Files. 
FOSTER’S PATENT CRANK SHAFTS. WASTENEYS SMITH’S PATENT STOCKLESS ANCHORS. 











LATEST 
PATIENT 


e_ ACY EF 


SERRATED SEAMLESS STEEL OIL CAN 


FITTED WITH 


New Patent Thumb Button, Seamless 
Spout, and Slide Feed Hole. 
Also IN COPPER OR BRASS, FOR ELECTRICAL PURPOSES. 


Contractors to H. M. Navy, War Dept., Home Office, and Indian State Railways. 





i SOLE MAKERS: 
g 


JOSEPH KAYE & SON S, Ld., Lock weet UEEDs. 


AMD O33, BIGH HOoOLBboRmN, tonNnDown, w .c. 


HEENAN & FROUDE, LTD., 


NEWTON HEATH IRON WORKS, MANCHESTER. 


TELEGRAMS—SPHERICAL, NEWTON HEATH. TELEPHONE—Nos. 6260 anp 966A, MANOHESTER. 




















IRON and STEEL 
BRIDGES, ROOFS, | — 


STEEL TANKS, 





CHIMNEYS, 
PIERS, JETTIES, PONTOONS, 
PAVILIONS, DOCK GATES, 
and CONSTRUO. | 
TIONAL STEEL oe stage 
WORK. &c., &c. 


L. & N. W. RAILWAY BRIDGE AT PRESTON.—Length 730 ft.. Depth of Girders 22 ft. 





Colliery and Mining Machinery, Railway Plant and General Engineering: Worcester Engineering Works, WORCESTER. 
Refuse Destructors: 4, Chapel Walks, MANCHESTER. 
LONDON OFFICH: 56, VICTORIA sTt., WRSTMINSTIR, 8S. Ww. 











[SUPPLEMENT | page XXXIV] ENGINEERING. : [Dec. 2 27, 1912. _ 


=DOWSON & MASON 


GAS PLANT COMPANY, LTD. 


(PSnpon® THE DOWSON ECONOMIC GAS & POWER CO., LTD., 
(PSNDON, and MASONS GAS POWER CO., LTD., MANCHESTER 

















London Office: 38, Victoria St., Westminster, $.W. Works: Levenshulme, Manchester. 


GAS POWER | GAS FIRED 
PLANTS ‘z"| FURNACES. 


ror BITUMINOUS COAL ano ornee roms. - FOR ALL PURPOSES. 


-“ BEAM” PUMP =: 


HIGH-PRESSURE BOILER FEEDING. 


The most ECONOMICAL FEED PUMP yet brought out. 
COMPOUND STEAM CYLINDERS. 
OUTSIDE PACKED RAM TYPE. 

















JOSEPH EVANS & SONS 


(WOLVERHAMPTON) Ltp. 


CATALOGUE CULWELL WORKS _— 


ON APPLICATION. WOLVERHAMPTON. 


Telegrams :—‘‘ EVANS, WOLVERHAMPTON.” 














LONDON :—Salisbury House, 
London Wall, E. C. 


a ESEOS. (Wigan), Mae rn. 
AIR COMPRESSING and BLOWING ENGINES, 


witH LIGHT DISC VALVES to NEW PATENTS. 














Wilde & Petrie’s 

Patent Overwind 

and Overspeed 
Controller. 


STEAM CYLINDERS. FOUR-CYLINDER TRIPLE-EXPANSION DRIVING ENGINES. 





“INDESTRUCTIBLE” TYPE WBNWETILATING E AWS: (0 Stean or Hectic Driving 
Winding, Hauling and General Mining Machinery. 


PAG rROMWORES, WiGawm. 7219 NHW BROAD STREET HOUSH, H.C- 
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LARGEST MAKERS © CAST IRON TANKS 


BRANCH OFFICES +- Ww Tee ENS Pom. 
“Brook House,” 10-42, Walbrook, LONDON, E£.C. a | 
Grosvenor Buildings, Deansgate, MANCHESTER. 
§0a, Lord Street, LIVERPOOL. . 
Moorhead, SHEFFIELD. 00 


ALL PLATES PLANED FULL 
WIDTH OF FLANGES. 


TANKS OF ANY SIZE SUPPLIED 
and ERECTED ANYWHERE. . 


DRAWINGS, SPECIFICATIONS ano ESTIMATES |s 
CIVEN UPON APPLICATION. | 


Contractors to the Admiralty, War Department 
and Crown Agents fc for the Colonies. 













































TSLEGRAMS :— ~~ Warioman TELErHons No. 2200. 
“NEWTON, SHEFFIELD.” ESTABLISHED 1793. 


NEWTON, CHAMBERS & Ct gana SHEFFIELD, 
DARLING * SELLERS, | KEIGHLEY 
PATENT HIGH-SPEED LATHES 


HAVE SPECIAL FEATURES POSSESSED BY 
NO OTHERS. 


FULL PARTIOULARS SENT ON APPLICATION. 


THE ILLUSTRATION REPRESENTS OUR 7 in. 
LATHE, WITH CONE DRIVE, HOLLOW 
SPINDLE and FRICTION GEARED HEAD. 


BUILT IN FIVE STANDARD SIZES :—7 in., 9 in. 
10} in., 12} in., and 16} in. OENTRES. 


WITH OONE, ALL GEARED SINGLE PULLEY 
OR MOTOR DRIVE. 
1629 NATIONAL TELEPHONE “o 38. 


KYNOCH GAS ENGINES 


AND SUCTION GAS PLANTS 
For ELECTRIC LIGHTING, MINING AND FACTORY PURPOSES. 











i NL?) 


—— 

















WOU6 







xKYTNWO cH I TD.,” BIRMINGHAM. 





ONLY HIGH-CLASS ENGINES BUILT. In Convenient Sizes up to 1000 HP. 
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NORTH BRITISH LOCOMOTIVE CO., L™ 


HYDE PARK WORKS QUEEN’S PARK WORKS ATLAS WORKS 
(Late NEILSON, REID & CO.). (Late DUBS & CO.). (Late SHARP, STEWART & CO., Ltd.). 


ADMINISTRATION BUILDING, 110, FLEMINGTON ST., SPRINGBURN, GLASGOW. 


LONDON OFFICE :—17, VICTORIA STREET, WESTMINSTER, S.W. Telegrams—LOCO., CLASCOW. 











BUILDERS OF ALI EINDS OF 


LOCOMOTIVE ENGINES AND TENDERS SUITABLE FOR ANY GAUCE OF RAILWAY. 


Annual Capacity : 700 Main Line Locomotives. Workshops Equipment: 8000 Men. Output now exceeds 20,000 Locomotives. 








THE LARGEST LOCOMOTIVE WORKS IN EUROPE. 


nn _ MASCHINENBAU AGTIEN- GESELLSCHAFT, vormals GEORG EGESTORFF, 











HANNOVER -LINDEN, GERMANY. 


ESTABLISHED! 1835 OVER 6900 LOCOMOTIVES BUILT. 





a” LOCOMOTIVES “=x: 


Main and Branch Lines, Tramways, Plantations, Collieries, Contractors. 
LOCOMOTIVES for SUPERHEATED STEAM. Fireless Locomotives. 
STATIONARY ENGINES, PUMPS, BOILERS. 


Cable Address: HANOMAG HANNOVERLINDEN, GERMANY. 2688 
ENGLISH “REPRESENTATIVE;: .JAMES HALCROW, 18, COLEMAN STREET, LONDON, E£.C. 


BAUME & MARPENT, 


Usines & Fonderies (Société Anonyme), 
Address for Letters and Telegrams: MOYAUX, HAINE-ST.-PIERRE, as 


Al, ABO, and LIEBER’S CODES USED. 


PERMANENT WAY and ROLLING STOCK for RAILWAYS. 
TENDERS, CARRIAGES and WAGONS. 
SPECIALITY of Wheels and Axles for Locomotives, Tenders and Wagens. Forged 
and Turned Axles, Wheel Centres, Grease and Oil Axleboxes. Points and Crossings, Signals, 
Semapbores, Turntables, Mining and Works Materials. Piers, Bridges, Roofings, Gasometers. 
Hydraulic and Gas Appliances. Castings of every description and weight. 2101 


THE HUNSLET ENGINE CO., Ltd. 


LEEDS. 

















MAKERS OF 


LOGOMOTIVE ENGINES 


adapted to every variety of work and gauge 
2840 
DESIGNS & SPECIFICATIONS 
SUPPLIED OR WORKED To. 


Quotations and Specifications on application. 




















Telegraphic Address: “‘ENGINE, LEEDS.” 
Telephone :—Nos. 3430 to 3434 inclusive. 
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. | MANNING, WARDLE & CO., Ltd., so29"2:x:, LEEDS. 


Makers of Locomotive Engines for any width of gauge and for all purposes. Also makers of Steam Rail Motor Uoaches for passenger traffic. Materials and workmanship of the Lest quality. 
Tank Engines up to 17 in. cylinders, on four or six wheels, always in stock or in progress. Specifications, Photos and Prices on application, and Special Designs 
sent on receipt of particulars of requirements. The ‘‘ A B O” and “ The Engineering Telegraph Oodes ” used. Od 2436 


KERR, STUART 2€0. 


LIMITHD. 
WORKS : 
STOKE-ON-TRENT. 
OFFICES : 

5, BROAD ST. PLACE, E.C. 





























I All Communications to 
London Office. 2456 ee = —. dase areas . 
SS “NHW CHNTURY ” 





MoTOR DRIVEN and COMPRESSED AIR 


Locomotives 
for Contractors, Mining, Plantation and Colonial uses. 


AW cS; 
yo oe 








f Numerous Machines at Work in Great Britain and Colonies. Inspection Invited. 


Full Lists from— 


IRONSIDE, SON & DYCKERHOFF, 


1 HP. PETROL Loce. 40, MINCING LANZSGB, LONDON, B.C. 


R. & W. HAWTHORN, LESLIE & GO., LTD. 


Locomotives 


Ot every description for Home and Foreign Railways. 


TANK ENGINES & COMBINED CRANES & LOCOMOTIVES 


ALWAYS IN STOOK AND IN PROGRESS. 
For Collieries, Ironworks, Railway Depots, Branch Lines, Contractors, dc, 




















Telegraphic Address: ‘‘ Locomotivs, NEWCASTLE-ON-TYNE.” ESTABLISHED isi7. 


MARINE ENGINEERS & SHIPBUILDERS. N E wc AST L E-O N “TY N E. ; 2272 


W. G. BAGNALL, L® =o: 
* * 5 and WORKS: 


Stafford, England. 


























LONDON OFFICE: 


Sanctuary House, II, Tothill Street, 
Westminster, S.W. 









Highest-class Workmanship and Material. 
BUILDERS OF 
STEAM, PETROL and ELECTRIC 
TIPPING TRUCKS, SUGAR LIGHT RAILWAYS, 
CANE and other SPECIAL WAGONS | LOCO MOTIVES SWITCHES, TURNTABLES, &c. 


— Speciality: - MARROW -GAUGN Locj#omontrivEas. — 651 
Godes used :—“ Enginceriag,” “ABC.” “Bedford McNeill's.” and “ Wostern Union.” Telephone :—No. 16. Tolcgrams :—Bagnal), Stafford, 
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The Clay Cross Company, Clay Cross, Derbyshire. 


Telephone :—147, OHESTERFIELD. 








Tolegrams:—JACKSON, OLAYOROSS. — BSTABLISHED 1837. 
MAKERS OF 


MAKERS OF a 
STANDARD-TYPE Bey) SECTIONAL TYPE— 


ECONOMISERS [| 3 qiaiitems STEAM  SUPERHEATERS 


as in operation at the — ae 
principal Steam Plants ra | he os = : _ Or the Superheaters at = cupeniing coal for 
«|| Bel oe upwards o 
throughout the World. ilie —S 200,000 HP. 
A numter were fitted to existing plants showing coal 


SAVING IN COAL from Siig eee a to existing 


IO per cent. to 20 per cent. 


IS to 25 per cent. = ieee =~ [i MANY REPEAT ORDERS 


by Utilising the Waste Heat in = being the result, and satisfied steam users are 
Flue Gases. constantly recommending it. 2648 











DROP FORGING PLANT 


For THE PRODUCTION OF ALL CLASSES OF Drop ForaINas. 
BRETT’S PATENT DROP HAMMERS FOR BELT OR DIRECT MOTOR DRIVE 


ConTROL BY HAND Lever. ECONOMICAL IN POWER. 
SimPce iN CONSTRUCTION. LIFTERS CAN BE APPLIED TO Existina STEAM OR Kick STAMPS. 


STEAM DRIVEN DROP HAMMERS 
PaTent DousLe ACTING VALVE FITTED WHICH UTitises ExHAUsT STEAM. 
Lirrers HIGHLY EFFICIENT. 


FORGING HAMMERS FOR GENERAL WORK 
Anvit BLook PLacep DIRECT ON CONCRETE, Max. Erriciency OF BLOw OBTAINED. 


OIL OR COKE FURNACES, PRESSES, &c. 


BRETT'S PATENT LIFTER 6O., Lto, 


i h 
COVENTRY, Eng. 25,8 te-cwt. Motor-Driven Hammers. 


a sd A.2P. W. -McONIE, 


GOVAN, Glasgow. 


608 











MAKERS OF 
PUNCHING AND SHEARING MACHINES, 
PLATE EDGE PLANING MACHINES,’ 
HYDRAULIC PUMPING ENGINES, 
FLANGING AND FORGING PRESSES, 
ACCUMULATORS, RIVETTERS, AND 
+ ALL CLASSES OF SHIPBUILDING TOOLS. 


LocK ‘woop & CARLISLE,Ld. 


EAGIL.E EBFOUNDRY, SHEE EIET.D. 
Telegraphic Address: “PISTON, SHEFFIELD.” —_ National Telephone: 1376. 


Improved Double-action Metallic Piston Packing ren & I con gy 


CARLISLE’S PATENTS. 


sak Ba SPECIAL FACILITIES FOR QUICK DESPATCH OF URGENT ORDERS. 
Improved Double-action Piston Vaive Rings. ALL PACKINGS GUARANTEED. _ ar. Rings and Sonny spectatiy Gesignes fer 
sHigh Steam Pressures. 


Bar jar Straightening Reeling ond Polishing Machine. ae 
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I 


‘! Ready Janvary Ist, 1913. 








THE 


a] 


DESIGN AND CONSTRUCTION 


A Manual for the Engineer. 


—_ BY — 


HAROLD MEDWAY MARTIN, wh. sc, A.c.6.1. 


STEAM TURBINES 


Imperial 8vo, viii + 372 Pages, with upwards ot 600 Illustrations (for the most 


Chapter I. 
Chapter IT. 


Chapter ITI. 
Chapter ." 
Chapter \ 


vs 
Vil. 


Chapter 
Chapter 


Chapter VIII. 
Chapter IX. 
Chapter X. 
Chapter XT. 
Chapter XIT. 
Chapter XIII. 


Chapter XIV. 
XV. 
XVI. 
XVII. 


Chapter 
Chapter 
Chapter 
Chapter 


Chapter XIX. 


i=- Specimen Pages” on application. 


‘Lonpon : 








XVIII. 


Price £25 /= 


TABLE 


Preliminary Ideas ... 

Fuide Blates, Nozzles, 
Diagrams : 

Nozzle and Guide-Blade Etficiency 

Impulse Buckets... 

The Efficiency Ratio and the Reheat 
Factor ... : 

Correction Curves 

The Provisional Proportioning of a Steam 
Turbine 

The Design of an Impulse Turbine : 

Velocity-Compounded og Whee!s ... 

Reaction Blading 

Reaction Turbine Design . 

Reaction Turbine Design (0 ‘ontinued) . 

Flow of Steam through Groups of Blades 


and the “Mollier 


(Groups with Constant Steam 
Velocity) ‘ 

Groups of Blades with Constsnt Discharge 
Angle 


Radial-Flow Reaction Turbines ... 
Thermodynamic Principles 
Balancing . 

Dummy and Gland ‘Packings 
High-speed Bearings 


OF 


106 


116 
131 
140 
153 | 
166 | 
176 | 





part fully dimensioned reproductions from working drawings). 


Net. 


CONTENTS : 


Chapter 
Chapter 
Chapter 
Chapter 
Chapter 


Chapter 


Chapter 


Chapter 
Chapter 
Chapter 


Chapter 


XX. 
XXII. 
XXII. 
XXIII. 
XXIV. 


XXV. 


XXVI. 


XXVIT. 


XXVIII. 


XXIX. 
XXX. 


Offices of “ENGINEERING,” 35 & 36, Bedford Street, Strand, 
LONGMANS, GREEN & CO., 39, Paternoster Row, 
NEW YORK, BOMBAY AND CALCUTTA: 


The Strength of spleaeiei Discs .. 

Geared Turb‘nes , <r 

The Condenser ; 

The De Laval Steam Turbine (Descriptive) 

Velocity-Compounded Turbines =. 
tive): ... ; 

The A.E.G. Two- stage Turbine. 

The Curtis Marine Turbine. 

Compound Impulse Steam 

(Descriptive): ... so sie 

The Rateau Steam Turbine. 

The Zoelly Steam Turbine. 

Steam Turbines of the Parsons Type 

(Descriptive): . eb 
The Brush- Parsons T urbine. 


The Turbine 


The Brush-Parsons Exhaust Turbine. 


The Willans-Parsons Turbine 
General Notes on Turbines of the Parsons 


—  —_— ant bite ie ind 
The Parsons Marine Steam Turbine 
(Descriptive): 


Dise-and-Drum Turbines (Descriptiv e):. 
The Tosi Land and Marine Turbine. 

The L a. Steam Turbine ——- 
tive): aes — . 


“aE 


W.C. 
E.C, 


185 
195 
201 
209 


239 


269 
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ALEX. ~aare & SONS, 


TRACTION, WAGON, YAN, 
CART and LORRY BUILDERS, 


FALKIRK, 


SCOTLAND. 


Tel. No. 807, FALKIRK. 
ESTABLISHED 1846. 


CONTRACTORS TO ALL 
THE 
PRINCIPAL 2588 
COUNTY COUNCILS. 


SPECIMEN OF OUR 5—6-TON END TIP WAGON. ENQUIRIES INVITED. 

















VERTICAL BOILERS. 


VERTICAL-CROSS TUBE BOILERS. 
VERTICAL DONKEY BOILERS. 
MARINE RETURN-TUBE BOILERS. 
LOCO-TYPE BOILERS. 
VERTICAL BOILERS ON STOCK 
from 1 N.HP. to 14 N.HP. 





Telegrams :—‘‘BOILERS, LOUGHBOROUGH.” Telephone:—No. 651. 
Code :—A BC, 5th Edition. 1925 


WALTER W. COLTMAN & CO., 


CENTRAL BOILER WORKS, LTD. 
LOUGHBOROUGH, England. 





ACIERIES ET FONDERIES D’ART, Lz 


Works : Haine st. a — ae, nr, Lille (FRANCE). 


Steel 
Castings 4 


WHEEL CENTRES, 
AXLE BOXES. 


| BUFFER CASES & PLUN. 
GERS. 


| BRACKETS & BEARINGS. 
GEARINGS & PINIONS 


. CROSS PIECES FOR 
|” WAGONS. 


| WHEELS 
AXLES. 


EXTRA MILD STEEL OF 
HIGH MAGNETIC PER. 
MEABILITY for DYNAMQ 
FRAMES, etc., etc. 


FITTED ON 
ALL KINDS, 


Machined & Rough. | 


Of Highest Quality. On Government and Lioyds List. 
SOLE BRITISH AGENCY :— 2502 


GEORGE F. WEST & CO., wesrmineren, toncon, aw, 





ELECTRIC OVERHEAD 





JOHN GRIEVE & CO., 


Crane Builders, 


Motherwell. 











THE MASON SPEED GOVERNOR for PUMPS. 


By using the Mason Governor, you can instantly set or change your pump to any required speed, 
which w ill be » maintained in spite of variation in load or steam pressure. 


ESPECIALLY ADAPTED FOR 
WATERWORKS PUMPS. 
BOILER FEED PUMPS. 
BREWERY PUMPS, 
FIRE AND TANK PUMPS. 
VACUUM PUMPS. 
AIR COMPRESSORS. 


Full Particulars and Prices upon Application to— 


THE s MASON REGULATOR 00., 


BOSTON, MABB., U.S.A. 

LONDON Na ee gg ANTWERP 
147, Queen Victoria Street, Gothe 33, Rue des Pelgnes. 
MELBOURNE : yon Bourke Street. 





sentiin 
74, Clarence Street, 








PUMPS -— cotter 


EUREKA 
PUMP 
COMPANY, 


HEAD OFFICE: 


53, Bothwell St., 


GLASGOW. 


LONDON OFFICE 
25, Victoria Street, 
Westminster, S.W. 

















TWISTED DRILLS 


| cONQUEROR 
Few sega quar 


TAPER OR STRAIGHT SHANKS. * 











A Seotional Bar is twisted hot. Drills Test 
are ground with same precision as them against 


Milled Drills, Shanks are the best Milled drill, 
ig tg Morse and then compare our 
discount with what you pay. 





MANUFACTURED BY 


J. Beardshaw & Son, Ltd. 


Baltic Steel Works, SHEFFIELD. 
LONDON OFFICE : 38, Victoria Street, Westminster. 








LEIMAN BROS. ROTARY 


BLOWERS 
st VACUUM "a 


& TAKE UP THEIR OWN WEAR 


loz. to 10 lb. pressure. 
1 to Win. Vacuum. 
ma 2 to 338 cubic feet per minute. 
Used with Oil and Gas Appliances, Agitating, 
Sand Blasts, Milking es and 
VACUUM CLEANING. 


Blower Catalogue No. 145. 
Vacuum No. 146. 


x, John St., 
LEIMAN BROS., “Wo. york. 
Eneuanp—Thos. Ashton, Ltd., Sheffield. 
Avstria—White, Child & Beney, Vienna. 
Iraty—White, Child & Beney, Milan. 


4a Reliable established firms wanted as Agents 
. in other Countries. 
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ELECTRIC 
CONVEYING 
PLANT. 


RAPID, RELIABLE, 
and ECONOMICAL. 


LOW MAARTERANCE COST. 


2344 


STRACHAN & 
HENSHAW, *™ 


BRISTOL - - ENGLAND. 











AN ECONOMICAL MEANS of PRODUCING POWER 


FOR 
COUNTRY HOUSE LIGHTING SETS, 
PORTABLE and STATIONARY 
PUMPING PLANTS, @&c., 
is offered by 


THE CROSS (Semi-Diesel) 
ENCLOSED OIL ENGINE, 


which operates without carburetter or 

vaporiser, burns crude oils or residuals 

as Suet, and requires no skilled attention 
for running, 





Write for Catalogue CR- 2 
to the Manufacturers: 


THE WESTINGHOUSE BRAKE CO., Ltd., 


82 York Road, London, N, 

















STANDARD STEAM LAUNCH 32 x8xCSC Engines 
Always in Stick or Pregress—other Sizes Quoted for. 2358 


Machinery for Boats or Boats Complete in Steam, or Motors and Motor Boats Complete. 
Established 


VOSPER & CO., Ltd., Broad St., Porismouth. ‘“ao'years: 





BEST 


Quite Different from the Rest! 





We know our Block is Best, but are 
willing to send you one on unconditional 
approval. Then you will know and always 
order Burnbank Blocks. 

DELIVERED FROM STOOK. 


BURNBANK ENCINEERING CO. 


58, West Regent Street, 














Contractors to H.M. Government, 
India Office, and Colonies. 


STEAM ENGINES 


Condensing, Non-Condensing, and Compound. 


VERTICAL ENCINES AND BOILERS 
Combined or Separate. 1450 
Winding and Hauling Engines. Vacuum Pumps. 
We offer La terms to Merchants taking shipments 


from Manchester, effecting a saving of about 2 per cent. 
over Liverpool and 44 per cent. over Lendee. 





Engineers, HOLLINWOOD, nr. MANCHESTER. 











KE LVIN 


FULL SPECIFICATION From THe MANUFACTURERS— = 1197 


THE BERGIUS LAUNCH & ENGINE CO., Dobbies Loan, GLASGOW. 








rar. LES, ouESTER. 
ee 
BEST QUALITY 
TAPS, STOCKS 
and DIES. 


JOHN H. WIDDOWSON, 


(16 years Manager at Sir Joseph Whitworth’s & Co.) 
BRITANNIA ST., ORDSAL LANE, 


‘ov SALFORD, 
MANCHESTER. 


Telegrams— LEES, HOLLINWOOD.” Telephone—No. 16 FAILSWORTH. 


———— 











“ Have stood the 
test of time.” 























HILL’S AUTOMATIC 
SAW SHARPENER 


as shown and demonstrated at the 
Engineering Exhibition, OLYMPIA. 


PRONOUNCED TO BE THE BEST ON THE 
MARKET for SHARPENING COLD SAWS. 


PIONEER OF COLD METAL 
SAWING MACHINES 


(Flush Side System). 
SEND YOUR ENQU/RI/ES. 
28 YEARS’ EXPERIENCE IN COLD SAWING 
AT YOUR SERVICE. 2704 





ST. GEORGE'S ENGINEERING, MALLEABL 
IRON and STEEL WORKS, 


Woods Lane, DERBY. 
SOLE PROPRIETOR :— 


JOSEY Hit... 
M.I. Mech. E., Member of the Iron & Stee! Institute. 
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REDUCING VALVES 


(Hiibner & Mayer Patents). 


Ensure full flow of steam and constant 
low pressure unaffected by varying boiler 
pressure and steam demand. 


For saturated 
and super- 
heated steam. 


Reliable, 
satisfactory 
working. 


| 
aT 


SUPPLIED ON TRIAL 


Thousands in 
satisfactory 
use. 


HUBNER & MAYER, 


VIENNA XIX/1. 
Manufacturers of Steam Accessories. 





For England and Colonies :— 
T. SUGDEN, Ltd. 180, Fleet et Street, EC 


of every type for all mechanical purposes. 
IMMENSE STOCKS. 


BAGSHAWE « CO., Lro., oaarani® 


Wm. MUIR « Go. 


LIMITED, 


Sherbourne St, MANCHESTER. 


Telegraphic Address—‘ BrrraNniA, MANCHESTER.” 
Telephone—No. 529, 


SPECIALISTS in 


MILLING MACHINERY 


Ordnance, Turbine Motor Car, 
General Engineering Work. 


In \. SLOTTING. 
Stock \. DRILLING. 
or BORING ™ 


For Overtime, Breakdowns, Nightwork, &c. 


‘LISTER’ PETROL, OIL ¢GAS ENGINES 





Self-contained, instantly portable, 
Petrol, Petroleum, or Town Gas. 
Start instantly, efficient and simple. 


ee ee purposes. 


will pack the most uneven surface, making ab- 
solutely leakless, durable joints. The pressure 
and heat cause the packing to vulcanize, fill up 
inequalities of surface, and afford a perfect fit. 
It is easily and quickly applied in either hot 
or cold joints. 


The Genuine bears our Trade Mark, 


JIINEINS BROS. Ltd., 


95, Queen Victoria Street, | St. Remi Street, & Acorn Avenue, 
LONDON, E.C. MONTREAL, CANADA. 


MARSHALL, FLEMING 2G? Motherwell 


sinned" AND HAND TRAVELLERS. 
ELECTRIC GOLIATH CRANES. LOCO. STEAM CRANES. 


ELECTRIO WHARF CRANE, fitted with M. P. & Oo.’s 
Patent Free Barrel and Free Brake. 











Contractors to the 
Admiralty, War Office, 
&e., &c. 


LONDON Office : 
301-2, Mansion House Chambers, 
E.C. 


NEWCASTLE-ON-TYNE Office : 
1, St. Nicholas Buildings. 
— 1572 


R. "A. "LISTER & CO., LTD., 


j ENKINS '96 SHEETING 





Are specially adapted for Driving any Machine Tools, Cylinder and Economiser 
Boring Tackle, or other special jobs about a Works. 
require 


no fixing, suitable for 


Many thousands in use. 
The Lister Engines have a very large sale in all parts of the world for 


DURSLEY, GLos. 
CORRUGATED SHEETS. 


She 


EBBW VALE CoO. S 


FULL PAGE ADVERTISEMENT 
in last and next week's number. 


“SPLIT GRIP” 
COLLAR (Crrent 


AS USEFUL AS THE 
. SPLIT PULLEY. 


IN HALVES. 


\ MO Set Screw 
E to cause 
Accidents. 


Grips like & Vics, 


Fixed 
or Removed 
without 
Disturbance. 





Sole Makers, 


TRIER Bros, 
CANTON OEE MEPENMCTER, 
c* STANDARD ENGINEERING 


co., LTD., 
LEICESTER and LONDON. 








2669 
for INDUCED DRAUGHT, 
DRYING, VENTILATING, 


FANS. DUST EXHAUSTING, &c., 








Manutacturer 


F RIED. K RUPP, Essen & ANNEN, 


eof Crucible & Slemens-Martin 





APPLY TO 





Progress: \” MAQGHINES. 


STEEL CASTINGS 


FOR AZIIE PURPOSES. 
To pass Admiralty, Board of Trade, Lloyds, and Bureau Veritas Tests. 


2244 


AUGUST REICHWALD, td. (crn ExreDox)1 Finsbury Pavement House, Finsbury Pavemeat, BG, 





{\ 


g mepees |) \| 


ee 1} BR 


Tel 






it 
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STEAM HAMMERS 


FOR SMITHS’ SHOPS AND FORGES. 


Shipbuilders’ and Boiler Makers’ Machine Tools, 


PATENT BEVELLING MACHINES 


FORGE CRANES,Hand & Steam. 


Sugar Oane Mills. 


FOR SHIPS’ FRAMES. 


Water Wheels, &c. 


























2339 








fea 





LASS, LIVERPOOL. 


Extensive soos of all descriptions and Sections 


MALLBABLE IRON AND STEEL, 


Including all sizes, Round, ye tn “a + Flat a vmod ? 


Plates, Tees, Ang 


Rolled Girders & Joists, 9in to 20in deep 


COMPOSITE GIRDERS MADE TO SPECIFICATION. 


PLAIN AND CHEQUERED PLATES. 


Boller and Tank Plates in Iron or Siemens-Martin Steel, all sizes. 
QUOTATIONS AND SECTION SHEETS ON APPLICATION. 
SH:PMENT ORDERS PROMPTLY EXECUTED. 


CONTINUOUS 
DRYERS, DIGESTORS, 


PRESSES For 


Fish and Offal, 
Slaughterhouse Offal, etc. 


DRYERS For all 
Animal, Mineral and 
Vegetable Material. 


AMERICAN PROCESS CO., 
NEW YORK CITY, 
Catalog “ E.” 2464 U.S.A. 











CORRESPONDENCE SCLICITID 








ABBOTT & CO. (Newark), LTD., 


NEW AHRE-OMNM-rTRANT, BNGLANDYD. 


MAKERS OF 
HIGH-CLASS 


BOILERS 


OF EVERY TYPE 


AND FOR ALL PRESSURES. 





Tele. Address ; ‘* ABBOTT, NEWARK.” National Telephone: No. $4. ABO Oode 5th Edition. 





REPAIR FIRE BOXES. DEGREASING PLANTS. 
FLANGED PLATES, 





FAWCETT, PRESTON & CO., 


ENGINEERS, LIVERPOOL. 


Telegrams; Fawcett, LivERPOOL. 


[ 








IN IRON OR STEEL, TO ORDER. 


1664 





Codes used: A BO (4th & 5th Edns.), Al & Western Union. 





























AN ELEVEN-ROLLER CANE-GRINDING PLANT. 


ee HEAVY and other 





“| PLANTS 


j and all other classes of 





Ltd., 


GANE-GRINDING 


SUGAR MACHINERY. 





Also— 


Apparatus. 


&e., &e., &e. 





LONDON Office: 69, Victoria st, ‘8 W, 


Sea-Water Distilling 


Hydraulic Presses 
Baling Cotton, Jute, Fodder, 


Nitrate-Making Plant. 








TELE -SrTrRucTe@acr )\ fe 
PHONE ~Mivi ano 2182) BIRMINGHAM 


ROOFS _— ~ BRIDGES 


ANIA 


STEEL WORKERS L™® 
TITAN WorK CHARLES HENRY STREET, 
B/RMINGHAM. 
BuiLOER IRONWORK 
Tole tke 4-4 48,6) 1 0 ee ad ae 
TANKS ET agg? ED OR WELDEDWORK 
ESTIMATES STS FREE 


OXYGEN— 


THE KNOWLES OXYGEN 
COMPANY, LIMITED, 
WOLVERHAMPTON, 





are the only manufac- 
turers who guarantee 
all their oxygen to be 
99 /o pure. 2723 























SEND for CATALOGUE 
No. 90. IT WILL BE OF 
INTEREST TO YOU. 
-~ THE — 


DRUM ENGINEERING CO. USS 


33, BROOK STREET, 
BRADFORD. 
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WROUGHT 
IRON 


HINGES 


SHIPBUILDERS 
LOCO, BUILDERS. 





MUFFLE 
FURNACES 


Gas or Oil Heated. 


For TEMPERING, 
HARDENING, 
CASE HARDENING, 
ANNEALING, &c. 


Many Sizes and Patterns. 


Send your enquiries to 


Fletcher, Russell 


& CO., LTD., 2530 


Engineering Devartment, 


WARRINCTON. 


Muffle Furrace, 
adapted for Oil Fuel. 








Manufactured by 


WHITLEY & VALIANT, 


LIMITED 


ASHTON IN MAKERFIELD, 
(Lancashire). 


DO YOU WANT 


“Eas TNWwU TT” 


$1000 


FASTNUT LTD., 115, Newgate Street, LONDON, E.C. 


to SAVE MONEY? 





wASHER 
used in the place of a Checknut and Cottar 
Pin saves 6d. 
SAMPLES FREE FOR TESTING. 





WILL BE PAID to anyone showing us a Nut that 
can get loose where a 
“EASTNUT” 
Washer is properly applied, on proving this state- 

ment is untrue. 


— AGENTS WANTED. — 2052 





Telegrams :—‘‘ Fastnut, Lonpon.” Telephone :—12214, OCznTRAL. 





NICHOLS’ FEED PUMPS 
Reliable 


Highest 
Economy 
obtainable. 


Simple or 
Compound. 


Steam used 
expansively. 


Start 
from any 
position. 


—— 


ONEL| 
METAL 


INCORRODIBLE 
BARS 
CASTINGS 
FORCINCS 
PLATES 
SHEETS etc 
JT.SAUNDERS 3€ 


I Victoria StTREEer 
LONDON 





42 TONS TENSILES 




















“BRUNDRIT 


PATENT eae 


Temperature 
i Balance 





THE 


AUTOMATIC 
CIRCULATOR 
For Marine e,Land 
BOILERS 


Over 1600 Sets in Use 














HESE Sectional Views show the 
simple and practical method of 
fitting BRUNDRIT’s Patent 

TEMPERATURE BALANCE in 
Marine Boilers. No drilling or struc- 
tural alteration is necessary and the 
boiler can be Cleaned with the 
apparatus in position. 

Brunprit's Patent TempERATURE BALANCE 
has been adopted by the leading Shipowners 
and Shipbuilders of the world, and has proved 
effective in preventing leakages, reducing repair 
accounts and promoting a thorough circulation. 

Over 1200 sets have beer fitted, including all 
the boilers of the ‘‘Lusitania,”’ “‘ Mauretania, * 
and other ocean liners, also large Cargo and 
Coasting Steamers, Trawlers, Tug 
Dredgers, Launches, etc 

The Brunprit TEMPERATURE BALANCE has 
no valves or woe, parts, and is entirely 
automatic. . . . orking models may be 
seen by arrangement. 


JOSEPH BRUNDRIT 





NICHOLS BROS.., Engineers, Oakwellgate, GATESHEAD-ON-TYNE 


London Office : 110, CANNON STREET, E.C. Telephone No.: 5768 Central. 2447 


Patentee, 


So 
14 Water St. LIVERPOOL. 






























Nr eR: ee ENR an ORT: 


I 


—JI VU 
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STAMPED FORGINGS. 


asyyrnes |N “Carron” stamped forgings you have a 

quality that is ever the same—the highest. 

Long experience, unparalleled resources, 

and the high-grade metal used in the 

making, assure this. For you, this means 

a service that is at once long and reliable: “Carron” 

forgings are free from flaw and will withstand the 

most severe strain; none but castings of proved 
excellence and strength leave Carron works. 


requirements, are 
iate attention. 


Enquiries, with samples or sketches of s 
assured of the Company’s imm 


@ *‘Oarron” stamped forgings include SECURING CHAINS, DECK and 
EYE BOLTS, RIGGING and COLLAPSING SOREWS, | OLEATS of every 
description, &e - 


Contractors to the Admiralty & Principal Shipping & Shipbuilding Companies. 


(ARRON (COMPANY 


ENGINEERING DEPT., CARRON, Stirlingshire. 


CATALOGUEFREE. To those interested, Carron Company will 
gladly send their No. 20E Stamped Forging Catalogue, post free. 














2293 














AIR_ GOMPRESSORS. 


(ScoTT’s PATENT.) 





















THE 


IDEAL 
COMPRESSOR 


FOR 


SIMPLICITY, 
SOUND DESIGN 


AND 


EFFICIENCY. 


NO SPRINGS 


FOR VALVES, 


























MINIMUM 
CLEARANCE SPACES. 


EFFICIENT COOLING 

and INTERCOOLING 

and MANY OTHER VALUABLE FEATURES. 
BUILT IN ALL CAPACITIES. FOR ANY DRIVE. 

Enquiries Invited. Write for 1913 Catalogue. 
SOLE MAKERS: 2817 


ISAAC STOREY & SONS, Ltd., mancuesTen. 


Branch of UNITED BRASSFOUNDERS & ENGINEERS, Ltd. 





































MERRYWEATHERS 


Patent Hatfield Pump, 


ELECEIRICALLY DRIVEN. 


Compare Prices with those of old fashioned 
Gear-driven Pumpr, 


As supplied to the— 
ADMIRALTY, 
THE LONDON CounTy CouNnoi., 
Raitway Companies, &o. 


Write for Pamphlet No, 193 P&g. with List of Users'and Prices, . %7 


MERRYWEATHER® SONS, 63, Long Acre, wc 


Works: GREENWICH, S.&., LONDON. 
















Those initials stand 
for WHITE & POPPE, and— 
White & Poppe for ‘‘dependabiliiy” 
in every article they manufacture. Now 
in the petrol engine there is no greater essen- 
tial than that quality, and there is no other 
engine as ‘* 


dependable” as the 


WHITE & POPPE 140 x 150 TYPE 


It is equally efficient for both traffic and stationary 


work, and—will run for long periods under a 
heavy load with a minimum of attention. 


Ask for Catalogue, and leaflet entitled “ Rail-Car 
Touring on the North Eastern.”’ 
WHITE & POPPE, Lid., 

(On War Office List), 
COVENTRY. 
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BROUGHTON COPPER C2 L® 


oe 
OFFICES 








MAN C HESTE R. 
“WOODITE” WORKS, MITCHAM COMMON, SURREY. 


os CE to ENGINEERS yy and me “WOODITE” articles can now be obtained with the utmost despa DITE” + stood the » 
six years, No material A existence can er it  ——y Steam or Electrical Purposes, and other appliances ; has stood every test up to 40,000 volts for Ae sheet, without teats down, by the London Electrig” 

Light Corporation and others. Ram “U” Hat Joint and Packing Rings, aod Ourn an Gaskets, ore vole ae ection and & all other Goods which have hitherto been manufactured in India Ru ber, Leather, oa ths 7) 
now e 3 


-— —~ 


“FENCING, jgiiftapaifmmn EAYLISS, 


RAILING, GATES, &c. /IIINIJIII cree ORR | WOLVERHAMPTON, 


Catalogue Free. ALSO MFRS. OF BOLTS, NUTS, RAILWAY AND TRAMWAY FASTENINGS, &c. and Cannon St., LONDON, E.C. 2778 | 
——<— 
Phone: 5570, BANK. Telegrams: ‘METALADOS.” Cables: ROBHUNT. 


PROCTOR'S PATENT SHOVEL STOKER |nopent w. HUT & CO., Engineers orion House, Cannon street, 2 


INSPECTION anp TESTS oF RAILS anp FASTENINGS, STRUCTURAL 


AND MOVING FIRE-BARS MATERIAL, BILLETS, PIG IRON, AXLES, CARS, MACHINERY, &o., &o. 
W. L. COOPER, Manager. JOHN J. CONE, Resident Partner, 


American Offices:—Chicago (2200 Insurance Exchange Building), New York, eee 


14,000 FURNACES FITTED. San Francisco, Montreal, St. Louis, Toronto, Seattle, and Mexico City. 22 a 


Sad =n | ‘BOILERS 
ECONOMY. Nise 


Working on over 1000 Furnaces at many cf the largest LANCASHIRE, CORNISH, UNDERFIRED MULTITUBULAR, 
Steel Works and Collieries. ~ CRYBACK AND WATER TUBE TYPES FOR HOME OR EXPORT. 


Hammerton St. WILLIAM WILSON & CO. 
JAS. PROCTOR, LD., Iron Works, BURNLEY, LILYBANK BOILER WORKS, GLASGOW. 


EOLE AGENTS FOR FRANCE: 
The Societe des Perfectionnements a la Vaporisaticn, 29, Rue de Londres, Paris. 







































































































































































Sailvertown Ebonite 


Sheet, Rod, Tube and Moulded and Turned Articles for Electrical 
and other purposes. Pumps, Pipes, Taps, &c., for use in Chemical 
and Vinegar Works. All descriptions of Ebonite Work for use 
with Chemicals made to customers’ Drawings and Specifications. 
S"* -VERTOWN manufactures are backed by the reputation 
and experience of over half-a-century.- The Works at 
Silvertown, which cover 17 acres and find employment for 
over 4000 workpeople, are equipped with the latest improved 
machinery for the best and most economical production. 
List No. 3a on application. 


he India-Rubber, Gutta-Percha and Telegraph Works Company, Limited. 
Head Offices : 106, Cannon Street, London, E.C. Works: Silvertown, London, E. 


Telegrams : Head Offices—“ Silvergray, Cannon, London.” Works: ‘Graysilver, Silver, London.” 
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~ a | 




















EC, 27,1912.) 


ENGINEERING. 











** Queen Mary,” 






SOLID 
DRAWN 


TUBES 


50 Tons CONDANSEHR TUBES ALWwAyYs IN STOCE. 


(: YORKSHIRE COPPER WORKS = 


LHEDS, 


Have Supplied Tubes for the following pibiiioctes, viz.: — 


“‘ Audacious,” ‘“ Princess Royal,” ‘ Lion,” ‘ Monarch,” ‘King George V.,” ‘‘Thunderer,” ‘‘ Orion,” “Centurion,” 
** Conqueror.” 


“Benbow,” ‘New Zealand,” ‘‘Iron Duke,” ‘ Marlborough,” ‘* Tiger,” 





** Delhi.” 


IN COPPER, 
BRASS AND 
GUN- “METAL. 








F Sale from our Plant:- 


One 36-in. swing Pye and ayes § LATHE, 


with loose head and all accessories —— 
Drilling and Boring MACHINE, with and falling 
table ; and One 28-in. DISO re. y Roberts 
Bros., with equipment. These can m working 


in our plant.—Apply, DEAN, SMITH & GRACE o~ 
La., Keighley. 


or Sale, One No. 9 


Thwaite’s 
first-class por Pr 
taper gunmetal adjustable necks, iron revolvers, wi 
massive bed, spare vod ot gear wheels, total ba 
about 8 tons 5 cwt. 3 further lare and 
pre apply JOHN 
Dike Mills, Queensbury. 


(jenerating Sets, ciaen, 

direct-current. In excellent condition. Very 

low price. 500/550 volte, kilowatts 800, (2)-150, 100, 

42)-00 (Bellis), 60, 85 ; 250 volte, kilowatts 250, 230, 175, 

@)-110, 15. 2445 
JENNINGS, West Walls, Mowsnstio-ca- Tyne. 


Fe: Sale, Cheap :— Horizontal 


ENGINE, on bed 24 ft. by 4ft. 6in. Bore 24in., 
e@troke 48 in. D-valve, wich variable ex; jon. Shaft 
13 ft. by 10 in. diameter, with disc 5 ft. ter. Fly- 
wheel 9 ft. by 7 in. face oa shaft. Two belt pulleys 
4%. by 16 in. face ; one belt pulley 4 ft. by 9 in, face ; 

one belt pulley 4 ft. ‘by 7in. face. Pickering governors, 

Stop valve 6 in.” Speed, 70 revolutions. Sveam pres- 
gure, 70 Ibs. Makers: The Grange Icon.Co., Ltd., 
Durham. 1900, In first-class conaition. 

HORIZONTAL ENGINE. on bed 18 ft. by 3 ft. 3 in. 
Sore 18 in., etroke 836 in. D-valve, with variable ex- 
pansion. Shaft 10 ft. by Sin. diameter, with diac 8 ft. 
9in. diameter. Flywheel 8 ft. by 7in. face. Belt 
pulley 5 ft. by 16 in, face. Pickering governors. Stop 
valve 5in. Speed, 70 revolutions, Steam pressure, 
20 lbs. Makers: The Grange Iron Oo., Ltd., ham. 
1900. In first-class condition. 

Apply, THE SEATON CAREW IRON CO., ae 
West H Hartlepool. 











FOR SALE. 
SECOND-HAND LOCOMOTIVES IN STOOK. 
@-wheels coupled Saddle-Tank LOOO., by Vulcan 
Foundry Oo., Newton-le-Willows, 16 iv. outside 
cylinders, 24 ‘in. stroke, 4 ft. wheels, 10 tts 7 in. 
wheelbase, 140 Jb. pressure. 
€@-wheels ditto, by Hudswell, Clarke & Co., 13 in. out- 
side cylinders, 20in. stroke, 3 ft. 6 6 in, wheels, 
12 ft. 9 in. wheel 130 lb. working pressure. 
Three 6-wheels ditto, by Wardle, with 12in. 
visser 8 ft. wheels and 10 ft. 7 in. wheel base, 
120 to 140 lb, working  geny 
The following are out on hire or under repairs, and 
will be av ailable shortly :— 
Three 4-wh led Saddl Tank LOOOS., 14in, out- 
side cylinders, | by best makers, for 160 ib. working 
pressure, 5 ft. 6 in. wheelbase, all new last year. 


i _LOGUE of Stock MACHINERY, 2-3000 LOTS 
ree on application. Inspection ——.. 


HOS. W. WARD, LTD., ALBION WORKS, 
Tel. : “ Forward, Sheffield.” SHEFFIELD. 


Fe Sale, as a Goiag Concern, 
id and well-established Machine Tool Makers’ 
BUSINESS, including good and up-to-date Plant, 





Patverns, Drawings, &c. Modern premises in Halitax 

eerics os tom low one and well ae up. up. i ae ao 
x *arther particulars, a .- BOOCOOK 

4x0 SON, Solicitors, Halifax. angel K 756 





K ‘ngineering Works for Sale 
-4 at GOVAN , GLARGOW. —Tee W Works, whieh 
ads) ‘Sor marine work, bat cnglase and pawer 
plonte have also been * eens 





WORKS FOR SALE AT LANCASTER, 


THE METROPOLITAN CARRIAGE WAGON AND 
seater pT cans j mate . 


QC ¥ fers for tire the "Sale of their 


LANCASTER WORKS. These Works 
*Xteutive and 


commodious shopping 
Cove-ing 15 acres; situated within s mile of the contre 
Lancaster. 


oon nt Attached are 12 








-| Foolscap 8vo. xx—1l054 pp. Leather. Gilt Edges. Price 20s. net. Post free, 20s, 6d. 


FOURTH EDITION. 


THE ENGINEERING 


AND 


GALVANISING & CONSTRUCTIONAL IRONWORK, 
JOSEPH ASH & SON, 


2298 Rea Street South, BIRMINGHAM 





ELECTRIC TRACTION POCKET-BOOK | scone 


OF RULES, FORMULA, DIAGRAMS AND TABLES. 


Entirely Revised and Re-written, with additional Chapters on Steam Turbines, 
Alternating and Single-phase Traction, and on the Motor Omnibus. 


By PHILIP DAWSON, M. Inst. C.E., M. lL. Mech. E., M.LE.E., 
Author of “‘ Electric Railways and Tramways.” 


Exrracts FROM | Press Nomices : 

“This useful work of reference has been further improved by the addition of an up-to-date section on 
steam turbines. . . Another noticeable improvement has been made in the switchboard section, which 
is now concise, yet quite complete. All the matter is nicely arranged, and a complete index enables any 
particular subject to be found with a minimum amount of trouble,”—The Engineer. 

“* The new edition of this excellent work contains a remarkable amount of information of use for the 
ordinary engineer, and especially for railway engineers interested in electric traction, for although primarily 
intended for the use of tramway engineers, an increasing space is devoted to heavy electric railway work.” 
The Railway Gazette. 





and 36, Bedford Street, Strand. W.C. 


Demy 4to, xx—264 pp., 173 Plates with Sectional Drawings and other Illustrations 
and Numerous Details in Text. Price 2ls. 


THE EVOLUTION 


OF THE 


PARSONS STEAM TURBINE. 


An Account of Experimental Research on the Theory, Efficiency, and Mechanical Details 
of Land and Marine Reaction and Impulse-Reaction Turbines; and on the Efficiency 
of Screw Propellers, Electric Generators, and Mechanical Speed- Reduction Gearing 
Driven by Steam Turbines ; 

A Record of Progress in the Applications of Steam Turbines in Propelling Ships, Driving 
Electrical Machines, Air Blowers, Compressors, Fans and Pumps, and in Utilising 
Exhaust Steam from other Engines; and 


A Description of the Manufacture of Turbines, and of the Works of Messrs. C. A. 
Parsons & Co., Heaton, and of The Parsons Marine Steam Turbine Company, Ltd., 
Wallsend-on- Tyne. 


By ALEX. RICHARDSON, A.I.N.A. 


Tenpon: Offices of * ENGINEERING,” 35 











Offices of “ ENGINEERING,” 35 & 36, Bedford St., Strand, W.C. 
ALL BOOKSELLERS. 


__|HaLL Pumps 


FOR ALL CLASSES OF BOILER FEEDING, &o., &c. 


J. P. HALL « SONS, L? 


PETERBOROUGH. 


DRUMMOND, BROS, LT. 
LATE Es 


Sole Agents for the Bembay Presidency — VirmaL 
Pursnotum & Sox, Girgawn, Bombay. 


Engel Works, near GUILDFORD, Surrey 


Bee Advertisement last and next week. 9686, 


PURE WATER 


Lonpon : 


MISCELLANEOUS. 





or Hire, Deep Well Pumps, 


—_— ign 2000 to 100,000 gallons _ 
hour ] lifts. Air-lift Pumps. 


A. C. POTTER & CO., Lant Street, London, ig 











Write for the 
PATERSON “RED BOOK” 


WATER SOFTENING 
AND FILTRATION 


THE PATERSON ENGINEERING 00., Lta., 


21, AMBERLEY dno ag 2376 
Norfolk Street, LONDON. 


ENTWISLE « GASS,Lo., 


BOLTON. 











For cEnTnirvant PUMPS, for all purposes, 
ongrines ws fo 1a Tok the BUBRING'S Pt t WATER PURIFYING co 
PRINI e § D ‘ 
BLEAOHING, D A PRinrine HOG's Dos WAR PORE 





Tat Week and Next. Week 











SA SHIPBUILDING C0., 


LIMITED, 
Shipbuilders, Engineers, 
and Repairers, _..;; 


TROON and AYR. 


Displayed Advertisement last week and next week. 


Felten & Guilleaume Carlswerk A.-G. 
Wire Ropes ¢ «i 


types, constructions, and qualities. 
2263 


Agents— 
i en tn 
ae vgs 


| ew eine neo 
THE STEEL PIPE CO. 


LIMITED, 
KIRKCALDY, N.B. 


See our large Advertisement on alternate weeks. 


The BRITISH ELECTRIC PLANT Co.,Lé. 
Hydraulic and Electri ngineers. 
Head Office: 

144, ST. VINCENT STREET, GLASGOW. 
Works : ALLOA, omer dew eines 














oa Te 
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PUMPING & ELECTRICAL MACHINERY 


“GREAVES’” BLUE LIAS LIME 


HwernOWER LAs FORMARIONS 
And PORTLAND OBMENT. 


The above, also PATENT SELENITIC (prepared from “ Greaves” 
Blue Lias Lime), delivered per rail and canal 
covered trucks and boats te all parts of the count: tak iw 
a mont London. 8 
‘best references. 


GREAVES, BULL & LAKIN, Lim. 


Chief Office: HARBURY, LEAMINGTON. Koad Rede, Mary 
Greaves, Harbury. London Depot: 9, Grove 

bone, N.W. Telegrams: Lias, London. inainghass Depot 
Worcester Wharf. Telegrams: Greaves, ireingheee Od 


Worksat Harbury Stockton & Ettington, Warwickshire 


PULSATING PUMPS 


TURNSTILES, 
AND GENERAL ENGINEERING. 


W. T. ELLISON & GO., Ltd., 


Irlams-o’-th’-Height, 808 
MAM CG 


Telegrams:—“‘ Ellisons Ltd., Irlams’-o’-th'-Height.” 
Telephone: No. 30, Pendleton. 
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COOLING TOWERS. Kinning Park tronworks, GLASGOW. AUTO MACHINERY C0 td 
Balcke & Co., Ltd. |Stamped Steel Pistons Loc EES aoe oe 2 


up to 56 in. diameter. 
Broadway Broadway, Westminster, 5.W. LY 
Const, 7, W Codes : Bp up to 


SS ell «cs BLG.ROSS& SON. Ld, 


Greenhead Works. GLASGOW, 











| WATER POWER. 


Complete HYDR. INSTALLATIONS and other IM | Engineering 7 ABOSSED EUS. Se as We Sale Mahars 
SPECIALITIES built by 2860 MA) oTSNGrAPM. ald om 5” To 56 DiamereR 4 seins id AM ME 
ESCHER, WYSS & CO., Engineers, PATENTEE AND ORIGINAL pepo 


109, Victoria St., WESTMINSTER, S.W. oO - STEAM, AIR, ELECTRIC, BELT. id 


See Illustrated Advertisement, page 84, Dec. 6. ; ‘ 
See our Illustrated ‘Advt., Issue of 6th Dec., i919, 


LIDGERWOOD Vv ALVES! . 


Pile Drivers, Hoisting Engines mi, TURNBULL’S SAFETY, STOP, GHEGK, SLUICE, 


for BUILDERS and CONTRACTORS AND REDUCING VALVES. Od 1664 
SEND FOR VALVE SHEET. 


Zags - Mf with your power Plantor deaiie to'exteca % j ; 
LIDGERWOOD MANFG, CO., 200s LA or change it or wich to redues pour fat ALEX. TURNBULL &CO., La. Bishopbriggs 
Caxton House, Westminster, LONDON, S.W. ee lODSUmption, consult the VULCAN. Telegraph—Valve, Glasgow. Codes—Weatern Union £a BE. 


LANTERN SLIDES ke ) ee MITCHELL-WILLIAMS PATENT 
veo |e SRR 8 LUTFING. CRANES, 


* a hg nay 5 thd — INGSMRANCE G2R7D HIGHEST SPEEDS & EFFICIENCY, | 
GREATEST SAFETY. 


Macuure Maxenrs, &c., &c, 


ERNEST BICKERSTETH FRY, Ltd., 
NO, Pratt St., Great College St., LONDON, N.W. The MITCHELL-WILLIAMS E Co, 
Telegrams: Fryiant, Lowpon. Telephone: Nontm 2448. Ok tesdentakar ponent age “ee 


FORCED DRAUGHT, : ne a JOHN SPENCER, - 
F for all Purposes. § ECONOMY ) red 2466 WEDNESBURY. ° 
Y Wabeasied oxi acta LESS SMOKE NO TOOL ‘ ; ) for HIGH IRON & STHHL 

W. K. MELDRUM & C0. J jc oury |||} WANTED , JZ +0 SPEEDS and F U ri E S 
ENGINEERING WORKS, 271 TO FIX IT. < 4 SMALL 

78,.Gt. Bridgewater St., MANCHESTER. Ae PULLEYS. POLES, STEAM MAINS, TUBULAR PILES, Ps 

WATER TURBINES, PIPE LINES, 


TURBO PUMPS, TACHOMETERS,|| WWE, BOOSEY & Co., Ltp., greeny cay oa 


FLEXIBLE COUPLINGS, ::: ; 
GOVERNORS (Jahins’ Patent), ||| “MUNTON WORKS,” MUNTON ROAD, LONDON, S.E. Bee Adverdnement page, Des 1 
e Britis epresen ive, 


JENS ORTEN - BOVING & CO., =. HR. Wrrring, 


9}, Union Court, Old Broad Street, B.C. ____ 41, Berners Street, London, W. 
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ROMARD HAYES 2g, WATER TURBINES 


sen cgay to suit any height 
Marine Engines 
Now Ready. ek of fall or power. 





STEAM & ELECTRIC.) 
TO ARCHITECTS, BUILDERS AND ENGINEERS 


tose. |i a PRT GILKES & C0,,||_ “TRUE TO SCALE.” 
me GILBER umiTED, Black Line Prints: 


KENDAL, ENGLAND. *]) Permanent. Done on any Paper or Cloth, 


SCHAFFER &BUDENBERG 3 Lange Bien Te rete ae 


W. F. STANLEY & CO., Ltd., 


jy ener i MANCHESTER. 13, Railway Approach, LONDON BRIDGE, 8.5. 
— RON: 0. as Telephone: 871, Hop. Telegrams—Tribrach, Londem 
, ntipie & Ry a9 


. Moiese Seaies ont Deity Pintegs Steel Roof and Bridge Bullde MOTHERWELL NB f The Cleveland 
Boiler Fees Pumps, | Sluice Valves, Structural Engineers, . . . . y, Some Bridge g Engineering Co 
Sees Vee _— Contractors for all the Main Buildings for the FRANCO-BRITISH EXHIBITION, a 
a LONDON, Te Sica Vata cos Snares os DARLINGTON, ENGLAND. 
abricators, Specialists ix the Design, Manufac- 


' 
me agg gp A nem ALL Kinps or Srea. Structures Desianep anp Exmoursp. 
Recording Insiruments for Pressure, | SPEQIALITY :—HYDRAULIO PRESSED STEEL TROUGH FLOORING FOR BRIDGES AND BUILDINGS. ture and Erection of Bridges, 
Temperature and Speed. Girders, Roofs, Warehouses, and 
Head Office - . lik as * MOTHERWELL, N.B. all classes of iron and Steel 
Lendon Office - - . - + . 9, VICTORIA STREET, S.W. Constructional Work. 


COVENTRY PATENT pa SATE coma me en aH Head Offices & Works: DARLINGTON. — 


Telegrams: “WATSON, GAINSBOROUGH.” Telephone: 65, GAINSBOROUGH. | Leadea Office: CRAVEN STREET, 
x en ae nt ae eRe Nar ste ee mR CRA IRS we EL 2557 STRAND. W.C. 
MACI [ NE S & Sas) RSG — ee Ler = You Run No Risks 
Ce as Eb GE a te i " , a / wlley Engine in your Launch. N 
ie eS ea ey + ae. - % a » down, no risk of explosion—no risk 
+ Saga eed ete oe eh pines Salk The v No technic 0" e is needed t 


| x ys “ 3)" 
- : Sie “ . . os gta simple and as suitable fo: 1 by rork as it 
"” pe eae st “aa . en pm all cold in 5 to ninutes. 
7 SF ‘ : _—- : peers a im 6Self-cleaning burner. Write for our illustrat 
Catalogue of Lune Valley Engines and Launche- 
he War Ofice, and 


COVENTRY ENG. ‘ — aie i % Contractors to the War Office, and to the 
‘3 : 


Crown Agents for the Colonies. 


Lune Valley Engineering Co., 


WHEATFIELD WORKS 
LANCASTER. 








CENTRIFUGAL PUMPS. 
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ENAMELLING STOVES 
HARDENING FURNACES 


CORE OVENS ; Sea DRL A VERN, 
MOTOR PATTERN Lighters : Ye, J. S. W ATSON Pontoons, 
ae Barges” 2-2: GAINSBOROUGH. “Ga 


Steamboats : : EST. 1969. 2766 «=|: WORK for SHIPMENT. 
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Lis, 


Jhacowins yy 


5, Fees Decct EG + 
Lonpon Works: 
Orchard Place, Blackwall, E. 








gIRON ROOFS 


AND 


aes ee 








GALVANIZED CORR?: 
ano PLAIN SHEETS. 
TANKS & CISTERNS, 


ie 2 


wer Sm 
= ao 
— 





j| Me 





to 








Sole Makers of 


THE IMPROVED 


HOT WATER TANKS, 


FITTED WITH 


BRAIN’S Patent MANHOLE 


ae Se! 


a, COVER and SOLID CORNERS 
Registered Design, 

c~ ALSO OF 

“ Leech’s Patent Welted 

el 


CISTERNS. 


IRON KEGS, 
DRUMS 
w GANS. 


CALVANIZERS. 


_of all kinds of IRONWORK. 


Lae 














PNEUMATIC AUTOMATIC EJECTORS 


AS USED AT 
Rangoon, Karachi, Bombay, Cape Town, Eastbourne, 
‘Southampton, No Ipswich, Hampton, 
Staines, Felixstowe, Houses of Parliament, Westminster ; 
and many other places. 


AIR COMPRESSING MACHINERY. 
COMPRESSED AIR LIFTS 
For Raising Water from Wells, Boreholes, &o, 


For Estimates and Full Particulars apply te— 
" Red and Black, in Sheets, Reds, Tubes, 


HUGHES & LANCASTER, 16, Victoria $t., London, 8. W. 


EIBRE 








COMPARE the QUALITY «i our 





MACHINE 
CUT 
WHEELS 


REDUCING GEARS 
THE 4 


REID GEAR Co. 


LINWOOD, 
near PAISLEY, 


THERMOMETERS 


RECORDING. 

















0° to 1800° Fah. 
ALE FVWK US. 
CAPILLARY TUBING, 
Up to 50 yards from Source of Heat. 


ENGINEERING ‘SUPPLIES, Ln, 
28, Victoria Street, LONDON, S.W. 


Telephone No. : 1555, VICTORIA. 





Telegrams: ‘‘ PROELLS, LONDON.” 








Seamless Copper Jointings 


ANY SIZE. ANY SHAPE. 
CUT FROM SOLID SHEET. MACHINED ALL OVER. 


Can be constantly re-used! Do not char, corrode, eat away, or adhere to 
Flanges! No red-lead or other filling! 





miele; ivicixitit 


For Cylinder Valve-chest or Mud-hole Covers and al! High Pressure Joints. 
APPLIED AND REMOVED WITHOUT USE OF TOOLS. 
— AVOID CAST OR STAMPED IMITATIONS. — 2407 


THE HULBURD ENGINEERING CO., Ltp. 


Centractors to H.M. Government. Brassfounders and Coppersmiths. 
ST. BENET CHAMBERS, FENCHURCH STREET, LONDON, E.C. 





SECTION hood 8. 


Section 
Section No.8, 


I 
(s} 
Ww 
”. 


SECTION 


Sewage, Sludge, Pail Contents, &c. | 


WORM AND-SPUR}| &e 








Ré- White & Sons, Widnes, 


™ RAILS, *<. 


POINTS AND CROSSINGS. 
AERIAL ROPEWAYS. 


The CLYDE STRUCTURAL IRON-CO., Ltd. 
Clydeside Ironworks, Scotetoun, Wiaagow 


Iron & Steel Roofs, Buildings, 
Workshops, &c., &c. 


LONDON OFFICE: 46, Cornhill, B.C. 











MEROBAFT BARS, FLATS, ROUNDS, SQUARES, ANGLER 
one nm ve PP eT 5 
Tele. Add.: “ ” Hoops,” 


== oF 


-O cit ico 
Ties and all other pu 
The Motherwell Iron 


and Steel Co., Ld., Motherwell, «.s. 


A. BEEBEE, 
Studs, Bolts, Nuts, «. 


WEDNESBURY. 


DANIELS GAS PLANTS 
DANIELS GAS ENGINES 
DANIELS HICH-SPEED PUMPS 


Complete Pumping Installations. 
T. H. & J, DANIELS, Lid., Engrs., Stroud, Eng. 

See displayed Advt. last and next week. 506 
WELL & BORE HOLE Pumps, oo 


AIR WATER 














2100 























LitT PLANTS. 


l BORING 


CHAS CHA SSONs, 


MURRAY, WORKMAN &CO., Lo. 


AIR COMPRESSORS. 
STEAM ENGINES. 
FOUNDRY MOULDING MACHINES. 


ORAIGTON ENGINEERING WORK WORKS, Ganiey. 


See Lllustrated Advertisement, Dec. 6. 


ROBERT STEPHENSON & oA. 


LOCOMOTIVE BUILDERS, DARLINCTON. ue 
London Office :—Sanctuary House, Westminster. - 


LOCOMOTIVES 27,2 gauges 


and services. 


fee Tel -000 0'800 Declington; 600'V) 6bu eects 


Oodeo—A BO Sth Edition, Rugineering iim 
See our Illustrated Advt. last and next week. 


* TAPER ‘ 
aoe by PIN S- 


it Voki bume)-25 
BIRMINGHAM. 


CONSOLIDATED BRAKE & ENGINEERING 
COMPANY, LIMITED 


Spencer House, Bouth Fines, LONDON, E.c. 
STANDARD ‘AUTOMATIC ‘VACUUM BRAKE 
Rapid A eee Service &E Emergency Accelerators. 































Advertisements last and next issue. 


No.: 2710, Londos W ali. 


RAPID 
we ht al 


FOR METALS, DESTRUCTOR REFUSE, POTTERS' SLIP. 
The Crescent. BIRMINGHAM. 


Ebouite. 


Valenaite Works — Dr. HEINE. TRAU TRAUE & sons 
(Fermerly BARBURG INDIA 
Lendon M 


Vikan 
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= MARSHALL SONS « C°- | 


GAINSBOROUGH, ENGLAND. 


Cables and InJand Telegrams—‘‘ MARSHALLS, G. BOROUGH.” Telephone—No. «0 ay 


Also Offices, Showrooms and Sores at 79 FARRINGDON ROAD. LONDOX, 
clegrams—“ ENGINE, SMITH, LONDON.” —Telephone—No. 648, 
And at CALCUTTA, BOMBAY, LAHORE and aan. 


Sigh cas HORE AND BOILERMAKERS 

class HORIZONTAL ENGINES, up to 2000 H.-P. 
LERS, Cornish, Lancashire, Loco., Vertical, and other s 
classes. SAWIN iG MACHINERY. OIL ENGINGS. 

“UNDERTYPE” ENGINES, Simple and Compound. 

VERTICAL ENGIN Sim, le and Compoun 

PORTABLE and SEMI-PORTABLE ENGINES. "i 

Traction En ngings, Road Rollers, STEAM and OIL TRACTOR 

THRASHING MACHINERY for all Countries. : 

TEA PREPARING MACHINERY, &c. GRINDING MiLL 


INTERNATIONAL EXHIBITION, TURIN, ITALY, to14,) 


THREE GRANDS PRIX. 


Highest Award in each Class entered. (2) 
ILLUSTRATED CATALOGUES ON APPLICATION, 0125; ; 


RANES psec ii. | 


OFALLTYPES & & NEAR GLASGOW 


——_———— 






































Telegrams— 
The Best Pump a. paw 


Pulsometer 


FChe Dulsom elerv-: in 


Offices, 11, Tothill Street, 
Westminster, S.W. 


for General Use. 7 READING: 
Write for List No. 7. Nine BE 9 on Works. 


KIRKSTALL 
mere teaser COMPRESSED FORGE coe 
LEEDS 























BL. & S. MASSEY, [7 


MANCHESTER. 


By STEAM HAMMERS 


PATENT BELT-DRIVEN HAMMERS, BANDSAWS FOR COLD METALS. 


STEAM AND FRICTION DROP STAMPS FOR DIE = 


LONDON OFFICE : St. Stephen’s House, Westminster, S.W. GLASGOW OFFICE: 74, York St. ‘ 
BELFAST OFFICE: 93, Ann St. PARIS OFFICE for France and Belgium : COPE-& SIMON, 13, Rue Perdonnet, Paris. — 
GENOA OFFICE FOR ITALY: EMILIO CLAVARINO, 33 Via XX Settembre. 235 


Printed by the at their Press, 20 and , in the Parish of St. Martin’sin ds, and Published by Ona Bowser Jonsson, a te Oflos of ENGINEER! 50, 
Proprietors Seiniing Ota ae = a a a + Dong Pann te 
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